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Viét Nam da giao cho NCS chu nhiém dé tai NCKH cép Bo “Xay dyng mé hinh
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an.

Tac gia ludgn an

Pang Xuan Thuong



MUC LUC

LOT CAM DOAN. ..ot i
LOTCAM ON....ooooooiieecieeeeeeeee e i
MUGC LUC......oioieeeeeeeeeeeeeeeeeeee e iii
DANH MUC CUM TU VIET TAT .eveeteeeeeeeeeeee e eeeeeeeeee e eeeeeeeeeeen. vii
DANH MUC CAC BANG..........ooiioiieeeeeeeeeeeeeeeeeeeeeeevees e, ix
DANH MUC CAC HINH....ooeoeoeeeeeeeeeeeeeeeeeeeeeee ettt eeeeeeeneees X
MO BDAU.......ooomiiieeeeeeeeeeeeee e 1
Chuong 1: TONG QUAN NGHIEN CUU.......cocooiooieeeeeeeeeeeeeeeeeen. 6
1.1. Hién trang 6 nhiém nudc thai him 10 mo than va cic cong nghé xir ly

nuéc thai hAm 160 mo than tai QuAng Ninh..........o.cooveveeeeveeeeeeeeeeeeeanne. 6
1.1.1. Hién trang 6 nhiém nudc thai ham 10 MO thaN........oveeeeeeeeeeeeeeeeeeen 6

1.1.2. Tong quan chung vé cong nghé xir Iy nudc thai ham 10 mo than hién tai.

12
1.1.3. Nhu cau cap nudc sinh hoat va san xuat cho khai thac than khu vuc

QUANE NINN....ooiiiiiiiiiie e e eeevee e esaaeenes 15
1.2. Tong quan chung vé& cong nghé mang 10C............oowveveeeeeeeeeeeeeeeeeeeans 18
1.2.1. Khainiémchung VEMANGIOC. ............cveveeeeeeeeeeeeeeeeeeeeeeeee e 18
1.2.2. Phan 10al MANG........ccccoiiiiiiiiieiie ettt et eeree e anee e 19
1.2.3. Céc loai vat liéu mang va ché tao TNANG...veeeereeeereerreerreesreenneesneeeeeenns 20
1.2.4. Hinh thai c4C 1021 MANG........cccciiieiiiieiiiieeiee e 21
1.2.5. Céc loai cong ngh€ mang 10C........cceeeviiiiiieiiieie e 24
1.3. Cong ngh¢ mang loc Nano trong xtr Iy nudc thai........ccceeeeevieeeinieeennen.. 27
1.3.1. Khai niém v& mang NaNO...........c..ovewemeeeeeeeeeeeeeeeeeeeeeeeeee oo 27
1.3.2. Co s 1y thuyét vé cong nghé mang 10c Nano............cceeeeveeeeveeeeeeeenns 30

1.3.3. Téng quan vé ing dung cua cong nghé mang loc Nano trong xir Iy nudce
33

1.3.4. Nghién ctru xir Iy nudce thai HLMT béng cong nghé mang loc Nano trén
BTG ZIGH. oo 37

1.3.5. Bac tinh hoa 1y cia mang Nano va phuong phap xac dinh.................... 38



1.3.6. Hiéu suét tach loc cua TNANZ . .veeeeveeeereeereeeeeeeseeeseesseeeseeeseeeseesnseesnses 43
1.3.7. DO DEN VNG CUA MANG. ..., 44
1.3.8. Cac yéu t6 can kiém soat trong hé thong mang.............coeeeeeeveeeeeeeenen. 45
1.3.9. Xac dinh cac thong s6 van hanh hé thong mang NF...........ccoceoveeennnn, 59
1.3.10.Phan doan va sap xép modul MANG.............ooeveeveeeeeeeeeeeeeeeeeeene 64
Chuong 2: POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN

CUU sttt 67
2.1. D6i tuong va pham vi NZhIEN CUUL.......o.vveeeeeeeeeeeeeeeeeee e, 67
2.1.1. D61 trong NENIEN CTUUL ... 67
2.1.2. Pham vi NGhI€N CUU....ccocuviiiiiiiiiiiieciie et 67
2.1.3.Dia M NERIBN CUUL ..o 67
2.2.N01 dung nghi€n ClUU......ceeuieiiiieiieeiieeeeeee e 67
2.3. Phuong phap nghi€n CUU.........cccviiiiieiiieieee e 68
2.3.1. Phuong phap thu thap s6 Liéu thir CAP.......c..oveveeeeeeeeeeeeeeeeeeeeeeeee. 68

2.3.2. Phuong phép nghién ctru, danh gia hién trang vé chét luong nudc thai
cua cac mé dang NGhIi€N CUU........c.eeeeeeiiiieiiiieeiiee e 68
2.3.3. Phuong phép nghién ctru danh gia hoan thién qua trinh xtr Iy nudc thai
HLMT bang phuong phap keo Tu - LAng - LOC.......ovcveveeeeeeeeeeeeeeenns 69
2.3.4.Phuong phap nghién ctru xtr 1y tiép tuc nudc thai HLMT da dat loai B
bang cong nghé loc mang MF va UF dé cip cho sinh hoat................... 73
2.3.5.Phuong phéap nghién ciru xir 1y nudc thai HLMT bi nhiém min nang cao

bang cong nghé mang loc Nano (NF) trén mé hinh thi nghiém tai hién

180000 4 V-SSP RURPPPRRE 74
2.3.6.Phuong phap quan tric 14y mau va phan tich nUGC.......c.oveevveeeeeeeeeeeens 75
2.3.7 Phuong phap tong hop, Xt 1§ SO TeU. ......c.oveveeeeeeeeeeeeeee e, 77
Chuong 3: KET QUA NGHIEN CUU VA THAO LUAN......................... 78

3.1. Nghién ctru, danh gia chét luong nude thai cia cic moé dang nghién ciru78

3.1.1. Hién trang 6 nhiém nudc thai ciia 03 mé thudc Tong cong ty Than Dong



3.1.3. Hién trang 6 nhiém nudc thai mé than tai Cong ty C6 phan than Ha
Lém, Ha LONG .. 87
3.1.4. Hién trang tong thé vé 6 nhiém nudc thai ham 10 moé than tai 05 dia
GHEM NEMIEN CUU TIEIL..... e 89
3.2. Hién trang cong ngh¢ xur Iy nudce thai HLMT va nghién ctru ddnh gié hoan
thién qua trinh xtr Iy nude thai HLMT bang phuong phép keo Ty -
Léng o o Tl ¥ § R o T o1 Vo R RORRRR 95
3.2.1. Két qua nghién ciru tién xtr 1y nuée thai HLMT bang phuong phap keo
tu - lffmg O ———— 97
3.2.2. Panh gia hiéu qua xtr Iy nudc thai ham 16 -75m mo than Ha Lam theo
cac qua trinh xir 1y (keo tu, ling, loc) trén mo hinh hién truong......... 112

3.3.Nghién ctru xir 1y tiép tuc nudc thai HLMT bang cong nghé loc mang dé

CAP NUGC ChO SINN NOAL. ..., 113
3.3.1. Két qua nghién ctru XLNTHLMT bang mang MF/UF trén mo hinh PTN
113

3.4. Nghién ctru XLNT HLMT bi nhiém min bing mang loc Nano (NF)trén
mo hinh thi nghiém tai hién tradng..........cccveevveecieicieeieeee e, 118
3.5. Dé xuit cong nghé xir Iy nuwdc thai HLMT bi nhidm min dé cip nude cho
STNH NOAL VA AN UONE. ... 124
3.5.1. Céc s6 lidu dau vao va cac tiéu chi lua chon cong nghé XLNT........... 124
3.5.2. Pé xuit so dd day chuyén cong ngh¢ XLNT HLMT bi nhiém min dé
CAp nuGC SiNh hoat, 3N UONE..........veeveeeeeeeeeeeeeeeeeeeeeeeeee e, 125

3.5.3. Tinh toan hiéu qua kinh té k¥ thuat hé thong xir Iy va tai sir dung nudc

thai HLMT bi nhiém min theo s6 liéu Cong ty Than Ha lam............. 126
KET LUAN ..ottt 128
KIEN NGHLL.....ooooooieeeeeeeeeeeeeeeeeeeeeee e 130
DANH MUC CAC CONG TRINH CONG BO.........cocoooomeeieeeeenn 131
TALLIEU THAM KHAO.........c.oooiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 132

MOT SO HINH ANH HOAT PONG QUA TRINH NGHIEN CUU......140






DANH MUC CUM TU VIET TAT

Ky hiéu Tiéng Anh Tiéng Viét
AS Aluminosilicat Hat Alu oat
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BVMT Béao vé moi truong
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BTNMT B4 tai nguyén Moi truong
BYT B Y Té
COD Chemical Oxygen Demand Nhu cau 6xy héa hoc
DCCN Day chuyén cong nghé
DA Du an
DAF DissolvedAir Flotation Tuyén noi bot khi
DO Dissolved Oxygen Oxy hoa tan
DHNL bai hoc Nong lam Thai Nguyén
FT-IR Fourrier Transformation Quang pho hap thy hong ngoai
HLMT Ham 16 M6 than
HTCN Hé thong cap nudc
IRR Internal Rate of Return Ty suit hoan vén ndi bd
ISO International Organization for Hé thong quan 1y chat luong
Standardization
MF Microfiltration Vi loc
NF Nanofiltration Nano
NPV Net Present Value Gia tri hién tai thuan
ODM-2F Vat liéu loc da nangODM-2F
ODM-3F Vit licu loc da nangODM-3F
PAA Polyacrylamit Hoa chit tro keo tu PAA
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PAM Polyacrylamid Hoa chét trg keo tu PAM
PAN Polyacylonitril Vat liéu PAN




Ky hi¢u Tiéng Anh Tiéng Viét
PAA Polyacrylamit Hoa chat tro keo tu PAA
PTN Phong thi nghiém
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TKV Tap doan than khoang san Viét Nam
TMP Trans Membrane Pressure Ap suat van chuyén ciia mang
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XMA X-ray micro Analyzer Phan tich X quang
XU ly nude thai

XLNT
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MO PAU

Cong nghiép khai thac than va khodng sdn la mot trong nhiing nganh cong
nghiép déng vai trd quan trong trong sy nghiép cong nghiép hoa va hién dai hoa dat
nude. Nganh cong nghiép khai thac than di dap tng mot cach c6 hiéu qua nhu cau
vé than cho cac nganh kinh té quéc dan, dic biét 1a nhu cau than cho phat dién va
cho cac nganh coéng nghiép khac trong giaidoan phat trién, dong thoi gop phan dam
bao an ninh ning lugng chung ctia dat nudc trong chién luoc ning luong qudc gia.
Pé dap tmg dudng 16i phat trién kinh té - xa hoi ciia Pang va Nha nudc, nganh cong
nghiép khai thac than can lién tuc ting san lwong khai thac.

Do khai thac than nén hau qua 6 nhiém méi truong dic biét 12 6 nhiém moi
truong nudc 13 rit ning né. Nude thai ham 16 khai thac than c6 ham luong can lo
lung cao, pH thép va bi 6 nhiém béi mot sé kim loai nang nhu Fe, Mn, Cd, Pb,
As,... khong dam bao tiéu chuan xa ra méi truong bén ngoai va giy anh hudng toi
sttc khoé con ngudi. Cac loai nudc thai ndy di gy 6 nhiém, 1am bién d6i canh quan
moi trudng song sudi va ven bién tinh Quang Ninh. Mit khac Tap doan than khoang
san Viét Nam (TKV) hién dang 4p dung cac diy chuyén cong nghé (DCCN) xur ly
nudce thai (XLNT) ham 16 nham dat mac B QCVN 40:2011 BTNMT dé thai ra moi
truong. Trong khi d6 cac ham 16 mo than (HLMT) dang thyc su thiéu nude cho qua
trinh san xuat nhu dap bui, phun suong trong duong 10, tudi cay hoan thod va sinh
hoat cia cong nhan vv.... Ngudn nudc mit va nude ngam trong khu vuee HLMT bi
6 nhiém va can kiét. Viéc khai thac than tai cac ham 10 phan tan rat kho khan cho
viéc cap nude tap trung.

Tap trung khic phuc, xir Iy cic ngudn nude giy 6 nhidm, cai thién diéu kién
v¢€ sinh moi trudng tai cac khu vuc HLMT la rat cép thiét. Déng thoi vo1 muc dich
tiét kiém tai nguyén, giai quyét viéc thiéu nudc sinh hoat va san xuét tai cac HLMT
bang bién phap tai s dung lai nudc thai sau xir Iy dé tam rira, giat giil, tudi cy
tréng hoan thd, dap bui, phun suong, bo cap nudc ngém,... 1a rat hop ly va la nhu
cau cdp bach hién nay.

Nhu vy, can thiét phai c6 nghién ctru dé xuat day chuyén tong hop va linh

dong vé cong nghé xur 1y va tai sir dung nudce thai HLMT dé cap nude cho sinh hoat



va san xuat. Theo dinh huéng chién luoc cta Tap doan Cong nghiép than-khoang
san Viét Nam viéc XLNT mo du tiéu chuin nudc thai cong nghiép s& duoc bat dau
tir ndm 2015 va dén 2030 s& hoan thanh viéc 4p dung bat budc dbi véi tat ca cac
cong ty mo trong toan TKV tuy nhién dén nay van chua hoan thanh duoc (Bdo cdo
nghi quyét ciia Tdp doan Than TKV, 2015) Tuy vay phan 16n cac cong trinh XLNT
khai thac than méi duoc dau tu xay dung méy nam lai day, $6 lugng con han ché
chua dap Gmg du voi khdi lwong nuée thai hién nay va trong tuong lai ciia nganh
than. Trong quan 1y van hanh cong trinh XLNT nganh than con nhiéu bat cap, hiéu
qua xtr Iy khong cao mic du dat mic B- QCVN 40:2011 BTNMT dé thai ra moi
truong theo quy dinh xa thai nuéc thai cong nghiép nhu.ng ndng do cac chat 6
nhiém trong d6 con cao.

Trong nganh san xuét than chua c6 nhiing cong trinh nghién ctru mang tinh
chit téng thé trong linh vuc XLNT, dac biét 1a tai su dung cho muc dich cép nudc
san xudt va sinh hoat. Ngudn nudc sir dung trong qué trinh san xudt, sinh hoat cta
cong nhan chu yéu mua tir hé thong cip nudc sach cua khu vuc.

Hién nay trén Thé Gidi, cong nghé loc mang dang 1 mdt trong nhitng hudng
dugc tap trung nghién ciu, trién khai tng dung va phat trién thanh cac loai san
pham thiét bi cong nghiép c6 quy mé ciing nhu kha ning ap dung rong rai trong
nhiéu linh vye, dic biét 1a trong céng nghé xir Iy moi trudng (nudc cap, nudce thai
sinh hoat va cong nghié¢p, xur Iy chét thai, cac yéu td doc hai,kim loai nang...)

Xuéat phat tir thuc té trén, tic gia di lua chon dé tai: "Nghién ciru wng dung
cong nghé mang loc trong xir Iy va tai sir dung nwée thii him 10 mé than tai
Quing Ninh". Tir 46 nang cao qué trinh quan 1y, sit dunghiéu qua va bén viing
ngudn nudc thai trong nganh khai thac than & nude ta, phit hop v6i Chién luoc phat
trién theo quy hoach nganh than dén nam 2025 c6 xét trién vong dén nam 2035;
Chién lugc qudc gia vé bao vé moi trudng; K& hoach qudc gia kiém soat 6 nhiém
moi trudng dén nam 2020 va dinh hudng dén nam 2030, 2040theo Quyét dinh sb
328/2005/Qb-TTg cua Thu tuéng Chinh phu ngay 12 thang 12 nam 2005, Nghi
dinh cua Chinh phi s6 80/2014/NP-CP ngay 28 thang 05 nim 2014 vé thoat nudc

va xu ly nudc thai va cac van ban phap ly khac.



Do khai thac xudng sau nén nudc thai moé than ham 16 ngoai cac dic diém co
tinh axit, chira ham luong chit ran lo limg (SS), Fe, Mn va céac chat 6 nhidm khac
kh4 cao, thi hién tugng 6 nhiém Clorua do xAm thyc min 1a van dé nan giai.

Trong luan an ndy, nghién ctru sinh (NCS) d3 tap trung tim hiéu cic cong nghé
XLNT ham 16 dang 4p dung cho nganh than; nghién ctru hoan thién qua trinh xur
lyBac 1 (Keo tu - Lang - Loc - Loc nang cao) dam bao nudc sau xtr Iy dat ngudn xa
loai A theo QCVN 40: 2011 BTNMT dé co thé tai st dung cho cac muc dich san
xuat nhu: Phun chong bui mit bang san cong nghiép, phun swong, dap bui trong
duong 10, tudi ciy hoan thd... on dinh chat lwong nudce dau vao cho cac qua trinh
xtr 1y tiép theo; Tac gia tién hanh nghién ctru nude thai HLMT bang cong nghé loc
mang vi loc(Microfiltration-MF), siéu loc (Ultrafitration-UF) va mang loc Nano
(Nanofiltration-NF) dé dam bao yéu ciu, khir min, loai bo vi khuan, virus va céac
kim loai nang khac con tdn du, dat tiéu chuan cép nudc cho sinh hoat theo QCVN
01-01:2018/BYT.

1. Muc tiéu nghién ciru cia luin an

Cdc muc tiéu nghién ciru ciia ludn dn bao gom:

- Panh gia duoc hién trang vé chét luong nudc thai HLMT va cong nghé xir ly
nude thai tai cac mo than ham 16 tai Quang Ninh.

- Nghién ctru hoan thién duoc qué trinh tién xir 1y, tinh toan céng nghé bd tro
lam tang hiéu qua cua qua trinh ling nhu (Keo tu - Lang - Loc - Loc nang cao) dé
dam bdo nudc sau xu ly dat ti€u chuan A theo QCVN 40:2011 BTNMT nham muc
dich tai str dung cho san xuét. Tiép tuc xir 1y nang cao bang cong nghé mang loc
thuyc hién nghién ctu st dung mang loc MF,UF va NF dé dam bao dat QCVN
01-1:2018/BYTdé cip nudc sinh hoat cho céng nhan trong cac mé va khu vuc.

- Pé xuit dugc DCCN c6 str dung mang loc d& XLNTHLMT qua cac budc
nghién ctru va danh gia hiéu qua kinh t& k§ thuat cia phuwong an xur Iy nudc thai
HLMT thanh nudc sinh hoat theo DCCN dé xuit co mang loc Nano.

2.Y nghia vé mit khoa hoc
- Pé xuit dugc DCCN c6 str dung mang loc MF va/hoac UF dé XLNT khong

bi nhiém man ctia cdc mo than thanh nudce cap dat ti€u chuan cho sinh hoat.



- bé xuat dugc DCCN c6 sir dung mang loc Nano dé XLNT ham 10 mo than
Xuéng sau bi nhiém man thanh nuédc cép dat tiéu chuén cho sinh hoat.

- Xéc dinh cac thong s thiét ké van hanh cong trinh XLNT ham 16 mé than c6
két hop mang loc MF, UF va NF.

3.Y nghia vé thuc tién

- Hoan thién dugc DCCN XLNT ham 16 mé than hién c6 dé cép nudc phuc vu
cho san xuét khai thac than ciing nhu dé tiép tuc xir Iy nang cao (Xu 1y bac 2) dé
phuc vu cép nudc sinh hoat, an uéng cho khu mo va vung phu can.

- Két qua nghién ctru cta luan an lam co s& cong nghé xur 1y dé ap dung trong
viéc cép nudc sinh hoat, an uéng cho cong nhan va cu dan khu vuc khai thac mé
trén cac loai dia hinh khai thac khac nhau.

- b3 tinh toan chi tiét va bd sung, thiét 1ap duoc mot sb thong sb thiét ké va
van hanh cong trinh xt Iy nudc thai bang céng nghé truyén théng c6 két hop véi loc
mang dé xtr 1y nude thai hdm 10 mo than thanh nude cap sinh hoat, dn udng va phuc
vu san xuat.

4. Cac dong gop moi cua luan an

- Hoan thién dugc cong nghé xur Iy nudc thai ham 16 mo than bi nhiém min do
khai thac xudng sau trén co s DCCN hién cé dé nudc thai sau xir Iy dam bao theo
QCVN 40:2011/BTNMT-A cap nudc cho mot sb nhu cau san xuat.

- Pé xuét duoc cong trinh xir 1y nang cao (xir Iy nang cao) trong ddy chuyén
xtr 1y nudce thai hAm 160 moé than bang céng nghé truyén thong két hop voi mang loc
Nano va cac thong sb thiét ké, van hanh cong trinh dam bao yéu cau cap nudc sinh
hoat, an udng cho coéng nhan khu vyc mo than.

- Banh gia hi¢u qua dugc mang loc Nano vira loai bo clo du trong nudc, vira
lam giam d¢ clirng cua nudc sau xu ly.

- Pua ra dugc cac thong s6 hoat dong tdi wu cla mang loc Nano cho viéc tai

str dung nuéc thai ham 10 mo than bi nhiém man.



Chuong 1
TONG QUAN NGHIEN CUU

1.1. Hién trang 6 nhiém nwéc thai him 10 mé than va cic cong nghé xir 1y nuée
thai hAm 16 mé than tai Quang Ninh
1.1.1. Hién trang 6 nhiém nwéc thii ham 1o mé than
1.1.1.1.8w hinh thanh nuoc thai trong qua trinh khai thac than

Trong qua trinh khai thac, nudc thai mo than dugc hinh thanh tir ba ngudn
chinh: nudc bom tr cac cira 10 cia mé ham 10, tir cac moong cuia mo 10 thién, nudc
thai tir cac nha may sang tuyén cac bai thai, kho than, duogc thai ra cac song sudi.
Trong than c6 nhiéu chat véi thanh phan hod hoc khac nhau nhu luu huynh, Fe,
Mn...do d6 khi ¢ trong than nuéce phan huy nhiéu cac chét co trong than va dat da ¢
mo tao thanh nude thai mo véi dac diém chung mang tinh axit, ham lwong Fe, Mn
va ham luong can lo g trong nudc cao.

a. Nudc thai phat sinh trong khai thac hAm 16 mé than

Trong 3 loai nudc thai néu trén, nudc thai ham 10 mo than c6 sb luong 16n va
nong do cac chét 6 nhiém trong d6 cao hon nhiéu so véi cac loai nudc thai khac.

Khi khai thac than ham 16 ngudi ta dao cac dudng 1o trong 10ng dat, dung cac
bién phéap k§y thuat dé ldy than ra. Nudc ngdm, nude chira trong cac 16p dit da chay
ra cac duong 10 roi theo hé théng thoat nudc dua ra khdi ctra 10 hoic dugc dan vao
cac ham chtra nude tap trung roi dung bom dé bom ra ngoai. Loai nudc thai ndy
dugc goi 1a nudc thai mé ham 16. Qua trinh luu trong cac duong 10, ham bom va di
chuyén d3 kéo theo cac hop chét trong 10, két hop vé6i cac yéu té vat 1y, hoa hoc,

sinh hoc khéac da hinh thanh ra dang nudc thai mé than ham 10.

' Nuwde thai mo than |
L1l
I T 1
Murde tang el trong : : Nudc rra trdi Nurd A
AnNg U rong to i : Lrdie ngam
khe nirt cua dat da Nuge thim thau chay tran -

Hinh 1.1. Ngudn goc hinh thanh nuéc thii him 16 mé than




Qua trinh luu trong cac dudng 16, ham bom, qua trinh di chuyén di kéo theo
cac hop chét trong 10, két hop véi cac diéu kién vt 1y, hoa hoc, sinh hoc di hinh
thanh ra dang nudc thai mo than ham 16. Nudc thai mé than ham 10 c¢6 thé mang
tinh axit hodc trung tinh, nhung da phan nudc c¢6 chira Fe, Mn, va TSS kha cao.

b. Nuwéc thai phat sinh tir khai trwomg 19 thién

Khi khai thac than 16 thién, ngudi ta phai boc 16p dat dat d4 phia bén trén dé
liy cac via than ndm bén dudi, qua trinh khai thac nhu vay di tao ra cac moong.
Nudc mua chay tran bé mat kéo theo bun dat, bun than, cac chit hoa tan xuéng
moong. Mot s6 khu vuc nudce con cd nude ngdm thadm nhap vao moong. Nude chira
dung trong cac moongkhai thac dugc thdo hoac bom ra khoi khai trudong, loai nude
nay goi la nude thai do khai thac than 10 thién. Qua trinh nudc dugce luu trong
moong, cO cac diéu kién vat 1y, hoa hoc, sinh hoc dién ra di hinh thanh mot dang
nudc co nhitng dic tinh co ban cho nudc thai mé than 16 thién d6 1a c6 d6 pH thap,
ham luong Fe, Mn, SO,>, TSS cao. Péi vdi nude bom thodt tir khai triong,trén bé
mit dat khai trudng cé nhiéu chat voi thanh phan hoa hoc khac nhau nhung véi ham
luong nho khong dang ké, tuy nhién luong dat da bi rira troi theo bé mat 16m do khai
truong khong c6 tham thyc vat. Mit khéc, tai khu vuc stra chita co khi c6 thé co
ham lugng dau nhat dinh. Tai khu vuc sinh hoat, khi co chat thai sinh hoat néu
khong duge thu gom xir 1y ciing lam cho nuéc c6 ham lugng BOD, sé luong
colifrom cao...

¢. Nuére thai phat sinh tir cac nha may sang tuyén

Qua trinh tuyén rtra than hodc tuyén than nguoi ta thuong dung nude dé tuyén.
Sau khi qua trinh tuyén nuéc duoc qua cac bé c¢b dic dé thu hdi nude va tach bun,
bun 16ng dugc bom ra cac hé thong ao dé lang nham muc dich thu hdi tiép than bun
va tach nudc. Nude co thé duoc su dung tudn hoan hodc thai bo. Nudc thai di &
khau ndy goi 1 nuéc thai nha may tuyén. Nudc thai nha may tuyén than mang
nhiéu hat than min va cac hat khoang vat, sét lo lung, cac dang chit hoa tan khac.
Tinh chit 6 nhiém nudc thai nha may tuyén 13 ham luong chit rén lo limg, ham

lugng cac kim loai nhu Fe, Mn va mot s6 kim loai khéc.



Ngoai 3 loai nudc thai néu trén, hoat dong khai thac san xuat ctia cac mo than
khong chi phat sinh nudc thai mé ma con phat sinh mot lugng nudce thai tir cac sinh
hoat nhu tém, gidt va tur cac nha an ca cua cong nhan. Lugng nudc thai tir cac hoat
dong trén tuy khong nhiéu nhung ciing 13 ngudn gy 6 nhiém cho méi trudng néu
khong duogc xtr Iy dat tiéu chuan trude khi thai ra ngudn tiép nhan. Hién tai ving
Quang Ninh c¢6 khoang 30 moé than, mdi mo c6 it nhat mot nha tim trung tam va
nhiéu nha 4n ca cho cong nhén.
1.1.1.2. Tinh chdt chung ciia nwéc thai mé than

Déi véi nwée bom thodt tiv khai trwong: Trong than c6 nhiéu chat voi thanh
phan hoa hoc khac nhau nhu Iuu huynh, Fe, Mn...do d6 khi ¢ trong than nudc phan
huy nhiéu céc chit ¢6 trong than va dat d4 & mé tao thanh nude thai mo véi dic
diém chung mang tinh axit, ham luong Fe, Mn va ham luong cin lo ling trong
nudc cao.

Qua trinh tao axit ciia nude thai mé nhu sau:Luu huynh trong than ton tai &
dang v6 co chiém ty trong cao. Luu huynh v6 co & dang khoang pyrit hay

chalcopyrit, khi bi oxy hoa trong moi truong c6 nudc s€ tao thanh axit theo phan

ung sau:
FeS, + 7/2 O, + H,0----- Fe04 + H,S0, (1)
2FeSO,+ 1/2 O,+ H,SO------ Fe,(SO,); + H,0 )
FeS, + Fey(SO,); - 3 FeSO, + 28 (3)
S+ H,0 +3/2 Oy ~------- H,SO, (4)
Fe,(SO4), + 2H,0 ------- 2Fe(OH)SO, + H,S0, (5)

Céc vi sinh vat ua khi va sir dung luu huynh lam chat dinh dudng nhu ching
Thibacillus Ferrooxidant... hay ton tai trong méi truong nudc mo, khi tham gia
phan tmg c6 tac dung nhu chat xuc tac, lam ting cudng do va pham vi cua phan
ung.

Doi véi nwdc mwa riva troi bé mat khai truwong: Trén bé mat dat khai truong
c6 nhiéu chat voi thanh phan hoa hoc khac nhau nhung véi ham lugng nhé khong
dang ké, tuy nhién luong dat d bi rira troi theo bé mit 16n do khai truong khong co

tham thuc vat. Mit khéc, tai khu vuc stra chira co khi ¢6 thé c6 ham lugng dau nhét



dinh. Tai khu vyc sinh hoat, khi c6 chét thai sinh hoat néu khong dugc thu gom xir
1y cting lam cho nudc c6 ham lugng BOD, colifrom cao...

Déi véi nwéc thdi tiv dwéi 16: Qua trinh luu nudc trong cac duong 10, qua
trinh nude di chuyén da kéo theo cac hop chat trén bé mit tiép xtic trong 10, két hop
voi cac diéu kién vat 1y, héa hoc, sinh hoc da hinh thanh ra dang nudc thai moé than
ham 16. Nudc thai mo than him 10 c¢6 thé mang tinh axit hodc trung tinh, da phan
nude co chira Fe, Mn va TSS kha cao. Nhiéu nghién ctru giai thich nguyén nhan
chinh gy ra nudce thai ¢6 tinh axit cao, ham lugng Fe, Mn, SO,* trong nudc thai mo
cao nhu sau: Trong qué trinh khai thac than, cdc hoat dong khai thac da tao diéu
kién cho cac vi khuan hiéu khi c6 kha nang phan huy pyrit va luu huynh dudi tac
dung ctia 6xi khong khi va do 4m theo cac phan ng trén.

Day cling 1a nguyén nhan lam cho ham lugng cac kim loai (Fe, Mn) va cac
ionSO,*tdng cao trong nude thai mo.

Luu huynh trong than tn tai ¢ dang vo co va hiru co, nhung ¢ dang vo co
chiém ty trong cao. Luu huynh v6 co & dang khoang pyrit hay chalcopyrit. Trong
thanh phan dat da vay quanh than va than c6 chtra Pyrit, thanh phan chu yéu 1a
FeS,.Theo INAP, 2013, khi tiép xuc v6i nudc va oxy, pyrit tham gia phan Gng va
hinh thanh axit theo phwong trinh tong quat sau day:

FeS, + 15/4 O, + 7/2 H,0 = Fe(OH); + 2SO,*+ 4H" (6)

Do mot luong dang ké axit sunfuric H,SO, vao dong nuédc, 1am cho nude thai
mo cd do axit cao. Theo cac phuong trinh trén, trong qué trinh khai thac than thai ra
mot lwong 16n Fe(OH); nén ham luong chat ran lo ling (TSS) trong nudc ting cao
va nudc ¢ mau vang.

Trong nudc thai cé cac chit vo co cha yéu 1a cac ion kim loai ning nhu: Fe,
Mn, Cd, Pb, Hg, As..., cac anion sunfat, phét phat va cac chat hiru co (COD,
BOD;),...Khoang vat chil yéu clia mangan 1a quang pyrolusit (MnO,) chira khoang
63%Mn, ciac quang hausmanit (Mn;0,) chira khoang 72%Mn, bronit (Mn,05) va
maganit (MnOH).

Céc nguyén td kim loai nhu Fe, Mn, Ca, Mg, Na, K ¢6 thé tim thiy trong nudc
thai hdm 10 mo than v&i cac ndng do khac nhau. Do climg cuia nude thai ciing tuong

doi cao do sy xuat hién cia Mg va Ca va nudc cling ¢6 mau do sy ton tai cua Fe va



Mn trong d6. Céc kim loai doc hai nhu Cu, Zn va Pb cling c6 trong nudc thai ham
16 mo than nhung ham luong thip. Cac kim loai c6 trongmoi trudng kiém, kim loai
ton tai dudi dang carbonat hodc hydroxit két tia. Nhung trong diéu kién pH thap,
kim loai ton tai dudi dang ion hoa tan trong nudc.

Nhu vay trong qua trinh khai thac, cac dudng 10 tiép xtc nhiéu vé6i than nhu 10
xuyén via, 10 di trong than thi nudc thai tai cac duong 10 nay mang tinh axit do nuéde
thai c6 diéu kién tiép xtic véi luu huynh trong than dé sinh axit, tinh axit cang manh
d6i voi cac ctra 10 ¢6 thoi gian ton tai 1au.

Tai cac duong 10 dao trong d4, néu it lién hé véi cac duong 10 than thi nudc
thai & ddy 1a trung tinh, nhung chira nhiéu Fe, Mn do tiép xtc v6i dit, da.

Nuéc thai mo ngoai dic tinh c6 dd pH thap, ham lugng cin lo ling cao va cac
kim loai ddc hai, trong nudc thai con chira bun dat va than, khi thoat nudc mo, bun
dat va than duoc bom cung nudc ra ngoai mo.

Nhu vy, nude thai mé than ham 10 c6 thé mang tinh axit hodc trung tinh,
nhung da phan nuéc c6 chira Fe, Mn, sunphat (SO,>) va TSS kha cao.

DBdi voi nude thai ham 10 mo than tai khu vuc Quang Ninh, nudc thai mod than
ham 10 c6 c6 tinh axit, ham luong than va bun dat trong nude thai cao tuy thude vao
dic diém ngudn nudc va thoi diém xa thai nude ra moi trudng.

Mot s6 mo than do khai thac xudng su, am trung binh so voi mit nude bién,
nén da co6 hién tugng xam thuc man cua dia téng, din dén nudc thai hdm 10 mé than
ngoai cac tac nhan gy 6 nhiém trén, con c¢6 ham luong Clo tu do rat cao. Gy ra
hién tugng an mon céc thiét bi bom va tiéu thoat nude thai.

Bang 1.1. Pic diém nwéc thai him 10 mé than va tic dong dén méi truwong

Théng s6 Héa chat dic trung Giatri, mg/L. | Tac dong moi truwong
pH H,SO, 2-4 Hoa tan kim loai
Sit (Fe) Fe*, Fe*", 100-3.000 | Gay duc va mau nudc,
Hydroxide sit va Fe,O; tang pH lam oxy hoa

va két tua sat.
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Kim loai nang Mg, Cu, Cd, Zn, Pb, 1-200 Thay ddi thanh phﬁn

Hg, As. dong thuc vat va lam

giam chit luong nude

Téng chét ran Ca, Mn, Al, SO 100-30.000 | Lam giam chat luong
nudc

(Tdp doan than khodng san Viét Nam, Bdo cdo quan tric méi truong 2020)
Thanh phan va tinh chit nuéc thai him 10 mot s6 mo than ciia TKV nim
2019-2020 duogc néu trong Bang 1.1.

Bing 1.2. Pic tinh nwéc thai mot s6 mé than ham lodién hinh khu vwe Quéing

Ninh thu¢c TKV quan ly
Nuée thai Ham
QCVN (B)
Cac thong mirc -25 Lo Cira lo bom
TT ) Pon vi . 40:2011/
i) Cong ty |Uong Bi[Ha Lam| Khe
BTNMT
Mao Khé Cham
1 Nhiét do °C 28,2 22,0 - 28 40
2 pH 7,17 6,16 3,83 3,41 5,5+9,0
Do dan mS/c -
3 0,98 0,38 3,56 2,82
dién m
4 Do duc NTU 382 22 680 249 -
5| Do mudi % 0,04 0,01 3,00 0,13 -
6 BOD; mg/1 3,5 1,5 3,5 2,5 50
7 COD mg/1 28,8 16,0 105,6 44,8 150
8 TDS mg/1 372 306 3000 1352 -
9 TSS mg/l 478 52 197 498 100
10 SO* mg/1 572,5 137,8 478.,5 316,5 -
11 Mn mg/l 4,01 1,99 5,06 1,75 1
12 Fe mg/1 4,98 3,72 154,70 | 25,76 5
13 Hg mg/l [ 0,00034 |[0,00019 [ 0,00025 [ 0,00007 0,01
14 Pb mg/l | 0,00450 |0,00174 {0,02372 | 0,00121 0,5
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15 As mg/l 0,0024 | 0,0105 | 0,0223 | 0,0069 0,1

16 Cd mg/1 0,0231 0,0025 | 0,0032 | 0,0020 0,01

(Bdo cao QTMT nam 2019- 2020, Ban Moi truong Tap doan Than khodng san)

Cac két qua quan tric nudc thai hdm 160 mo than ciia TKV khu vuc Quang
Ninh cho thay: pH trong nudc thai him 10 mo than thap, vé mua kho phan 16n nam
¢ muc pH= 3,5-5,5 va mua mua pH= 4-6,5; ham lugng Fe cao dao dong tu
2mg/l+15mg/l (vé mua kho) va tir 0,5 dén 5,5mg/l (vé mua mua); ham lwong Mn
dao dong tir 1,5mg/1-10mg/l (vé mua khd)) va 0,5mg/l - 7,5 mg/l (vé mua mua);
ham luong can lo limg dao dong tir 50 mg/l ~300mg/l (vé mua kho) va 150 mg/l
+500mg/l (vé mua mua). Cac gia tri ndy vuot QCVN 40:2011/ BTNMT déi véi
nudc ngudn loai B nhiéu 1an (S6 TNMT Quang Ninh, 2020 Téng hop bdo cdo quan
trdc moi truong nam 2020) Riéng Mo than Ha Lam c6 hién tuong xam thyc man
cua dia t?lng dan dén chi tiéu 6 nhiém mudi rat cao, 1én t6i 3,00%.
1.1.2. Tong quan chung vé cong nghé xir Iy nwéc thai him 16 mé than hién tai

Hoat dong xir Iy nude thai moé than ciing chi méi dwoc tién hanh nhiéu va quy
mé 16n cach day khoang gan 10 nim. Trude nim 2010, cac day chuyén cong nghé
xu Iy nudce thai da dugce ap dung trong nganh than ¢ Viét Nam nhu sau:

a. Lang trong luc bang hé thdng cac hd ling tai cac mo than Mao Khé, nha
may tuyén than Vang Danh, nha may tuyén than Hon Gai;

b.Trung hoa bang d4 voi CaCO, & mo than Vang Danh, bang véi sita Ca(OH),
& mé than Na Duong, mé than Mao Khé, bang voi sita két hop keo tu bang
polimeA101va bé lang ngang hodc hd ling & mé than Ha Lam, Khe Tam, nha may
tuyén than Cira Ong,...

Cac day chuyén cong nghé xu 1y nudc thai da duoc ap dung trong nganh than
& Viét Nam trude ndm 2010 c6 thé duoc phan loai nhu Bdng 1.3 sau day.
Bing 1.3. Phin loai cic cong nghé xir Iy nuée thii him 16 cic mé than khu vue

Quang Ninh truéc nam 2010

Phwong phap/cong nghé Cong suat xir
TT Noi ap dung
xir ly ly (m*/ngay)

1. | Phuong phap vat ly
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Phuwong phap/cong nghé

Cong suat xir

TT Noi ap dung
xir ly ly (m*/ngay)
1.1 Léng trong luc bé’mg hé | Muc -25 va +30, mo Mao Khé
. 2 >2.400
thong cac ho lang
2 Phuwong phap hoa hoc
2.1 | Trung hoa bang da voi | Cira 10 +200 mé Canh Ga - Vang
> 200
(CaCO0y) Danh
Cua 10 +40 Xi nghi¢p than Cao
, 3.600
Thang
2.2 | Trung hoa bang sita voéi | Cira 10 +38.1 va +40 mé Duong
1.500
Huy
2.3 | Trung hoa bang voi sira
+ Keo tu bang Polime + | M6 Khe Tam - cong ty than 1.200
Bé lang ngang. Duong Huy
Céac hod lang trong lyc +
2.4 | Trung hoa bang voi sita
+ keo tu bang >1.000

PolimeA101 + Cac Hd

ling

Nha may tuyén than cira Ong, céc

phan xuéng sang tuyén.

(Ban moi truong TKV, 2019-2020 Bdo cao tai hoi nghi KHCN)

Hau hét cac hé théng XLNT da duoc dau tu xdy dyung trong giai doan trudc

nam 2010 hoat dong khong hi€u qua. Mot trong nhitng nguyén nhan la cong nghé

XLNT chua phu hop. Mit khac nudc thai sau xir Iy ctia cac hé thdng dd xdy dung

chua duoc thu hoi dé su dung trong muyc dich sinh hoat ciing nhu san XUAt trong tinh

hinh thiéu nuéc hién nay ctua cac HLMT.

Hién nay, phf:in l6n cac tram XLNT mo than cua tadp doan TKV do Tép doan

lam chu dau tu thué thiét ké va lap dat theo hinh thirc tong thau EPC (Hop dong

thiét ké, cung cap thiét bi cong nghé va thi cong xdy dung cong trinh) sau d6 giao

cho Cong ty TNHHMTYV méi trudng tryc tiép van hanh. Tir nam 2012 dén nay, Tap

doan giao Cong ty TNHHMTYV moi truong - Vinacomin khoi cong xay dung moi
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18 tram xu ly nudc thai md, trong d6 c6 4 tram xur Iy nudc thai mé 19 thién va 14

tram xt 1y nudc thai ham 16 [25]. Tinh dén nam 2020 c6 trén 30 tram XLNT mé

than dugc Cong ty TNHHMTYV méi truong quan 1y van hanh voi cong suat thiét ké

tir 50 m*/h dén 2400 m*/h va coéng nghé xir Iy cha yéu nhu Hink 1.2 sau day:
Nguyén tic XLNT theo so dd chung nhw sau:

Bé nude _

Capkhi | [Ca (QH)| | pay sach

) B | ki

Nudc tadimé | Bétrung Békeo i Bi loc kit
—— & [ B ikl

|
|
I
|
']
Eom Beling B chita biml

- - bm F--- *
| bim b fhai

——————— -

Nuede sau I.:fng bim

Hinh 1.2. Cong nghé XLNT mé than
(Cong ty TNHH MTYV Moi trwong TKY, 2019)

Cong nghé XLNT ham 16 mé than tai Téng cong ty than Pong Bic duoc ap
dung hién nay cha yéu 1a phuong phap keo tu va loc trong luc. Nudc thai 16 duoc
bom 1én dua truc tiép vao bé trung hoa. Tai diy dung dich sita v6i Ca(OH), dugc
bom vao va hoa tron v&i nuée thai dé trung hoa axitH,SO, co6 trong nudc thai, nang
d6 pH dat tiéu chuan méi truong, dong thoi khéng khi tir may nén khi duoc suc vao
bé trung hoa tao diéu kién oxy hoa phan 16n Fe, mot phan Mn va trg gitp qua trinh
hoa tron sita voi.Tr bé trung hoa nudc thai chay truc tiép sang bé keo tu, tai day
dung dich keo tu PAC, PAM dugc bom vao va hoa tron voi nudce thai béng bom
khudy tron sau d6 t chay vao bé ling thir cap. Cho PAC vao dé giam do nhét, ting
kha ndng hut gitra cac hat c6 kich thudc nho tao thanh céac hat cé kich thudce 16n
hon, sau d6 PAM dé tang kha nang hdi tu cua cac hat khi tiép xuc vo1 nhau tao

thanh thé keo tu 16n, ting toc d6 ling.Tai bé ling, cin lo limg két thanh bong c6
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kich thuéc 16n, phan 16n lang dong xudng ddy bé. Tai day bé lang lap dit cac ong
hat bun ndi voi may bom bun. Bom bun dinh ky hoat dong hiit bun 1én bé chira bun,
sau d6 bun tai bé chira bun duoc bom 1én may ép bun dé ép.Nudc tir bé ling thir cap
duogc chay truc tiép sang bé thu nudc sau ling, tai ddy nudc duoc bom ap luc bom
1én bé loc mangan, sau d6 theo dudng dng dan vé bé chtra nuéc sach. Tai bé chira
nuéc sach nudc qua duong éng chay ra sudi, mot phan tai st dung cho muc dich vé
sinh céng nghiép va tudi duong chdng bui. Cac tram XLNT phan 16n duoc diéu
khién bang hinh thirc ban ty dong.

Vi vay nudc thai sau xtr Iy chi dap ung duoc yéu cau xa ra ngudn nude mit
loai B theo QCVN 40:2011. Tuy dat tiéu chuan nhung nhiéu thoi diém ham lugng
TSS trong nudc thai vuot trén 50mg/l, ham lwong Fe va Mn phan 16n nam ¢
ngudng ndng do gidi han cho phép. Nudc thai ham 10 cha yéu xa ra séng sudi hoic
trong mot s6 truong hop sir dung mot phan dé dap bui.

1.1.3. Nhu cau cép nwéc sinh hoat va sin xudt cho khai thic than khu vwe
Qudng Ninh

Trong hon 45 nam qua T6 chic Y té Thé gigi (WHO) di khong nging tap
trung vao van d& cdp nudc sinh hoat va nhitng anh huéng t6i stc khoé con nguoi.
Mot trong nhimg muc tiéu chinh cia WHO 1a: Tt cd4 moi ngudi, khong phan biét
gia, tré, diéu kién kinh té -x hoi déu co quyén ¢6 du nudc an toan cho sinh hoat.
Theo WHO, ty 1¢ dan dugc cung cip nudc tiang tir 79% (4,1 ty nguoi) naim 1990
dén 82% (4, 9 ty nguoi) nam 2000. Vao dau nam 2000, khoang 1/6 dan sb thé gidi
(1,1 ty nguoi) da khong duge cung cip nudc sach ma chu yéu 1a ¢ cac nudce chau a
va chau Phi. Trong 10 nim qua, dich vu cung cip nudc sach & néng thon ting 1én
nhung & thanh phd lai giam di.

Tuy nhién, ty 1¢ nguoi dan ndéng thon duoc cung cap nudc sach van it hon rat
nhiéu so v6i & thanh phé. WHO du doan rang trong vong 25 nam tdi, dan sé do thi
& chau 4 sé& tang 1én gap d6i, & chau Phi s& ting 1én hon gp d6i. Theo nhu du doan
nay thi cac thanh phd & chau Phi va chau 4 s& dimg trudc mot thach thic rat 16n
nham dép Gmg nhu cau vé nudc sinh hoat cho nhan dan. Theo muc tiéu ctua Hoi

ddng Quéc té vé Cung cip nudc sach va Cong trinh vé sinh (WSSCC) thi dén nim
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2025 tat ca ngudi dan trén thé gidi s& duoc cung cap nudc sach, nghia 13 s& c6 thém
khoang 3 ty ngudi s& c6 nudc sach dé sinh hoat hay trung binh c6 thém 330.000
ngudi duge cung cap nude sach mdi ngay trong vong 25 nam t6i. Theo thong ké
nam 2000 cia WHO va Quy nhi déng Lién hop qudc (UNICEF) thi trén thé gidi da
co 23 quéc gia dat mac 100% dan s6 dugce su dung nudc sach hoac nguén nudc co
bao vé.

Theo chuong trinh nghién ctru chién lugc qubc gia vé cap nudce va vé sinh moi
truong néng thon cia NRWSS (1998) thi ving Bac Trung Bo 14 viing c6 ty 16 ngudi
dan duoc st dung ngudn nudc an toan cao nhit trén 7 ving sinh thai Viét Nam,
nhung ty 1 nay ciing chi méi dat 35-40%. & ddng bang Song Ciru Long chi ¢6 25%
s6 ngudn nudc duge xép 1a an toan. Theo sb liéu thong ké ctia Quy nhi déng Lién
hop qudc va WHO thi ndm 2000, Viét Nam c6 56% dan sé duoc sir dung ngudn
nudc an toan hodc cd bao v, trong d6 c6 81% dan thanh thi va 50% dan nong thon.
Tuy nhién, theo sb liéu théng ké ctia Trung tim Nudc sinh hoat va Vé sinh méi
truong Nong thon (2004), nam 2000 chi mé&i c6 42% nhung dén hét nim 2004 da c6
58% déan sb nong thén duoc cap nude sach. Pong Nam B 13 ving ¢6 ty 18 s6 dan
sir dung nudc sach cao nhat (65%) va Tay Nguyén la ving c6 ty 1& sé dan sir dung
nuéc sach thap nhat (50%).

Theo B Nong nghiép va Phat trién néng thon, muc tiéu dé ra dén nam 2020 1a
dam bao 100% dan sb trong ca nudc dugce cip nude sach véi tiéu chuan 120-150
lit/nguoi/ngay, & thanh phd 16n 1a 180-200 lit /ngudi/ngay. Pong thoi dap tmg du
nhu ciu nude cho phat trién cong nghi¢p va cac dich vu xa hoi khac.

Trong qué trinh khai thac than moét lugng 16n nudc dugc s dung cho cdc muc
dich sinh hoat va san xuét. Trong nganh khai thac than trung binh c6 khoang 700 -
1.000 cong nhéan lao dong truc tiép tai mot mé khai thac ham 10 va tir 300 - 500
cong nhan lao dong truc tiép tai mot mo khai thac 10 thién. Nudc sinh hoat cho cong
nhan khai thac than chi yéu 1a dé tam giat. Theo Tap doan Than Khoang san Viét
Nam(TKV), nhu cau cdp nudc cho sinh hoat 1a 135 lit/ngudi/ngay lao dong (trong
d6: nuéc an udng 1a 25 L/ngudi.ngdy, nude tim rira 1a 60 L/ngudi.ngay va nudc gidt

quan 40 1a 50 L/ngudi.ngdy),(Ban méi truong TKV, 2019)Nudc st dung yéu cau
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tam giit chat luong nam trong quy dinh ciia QCVN 01-1:2018/BYT- Quy chuan k¥
thuat qudc gia vé nudce sinh hoat.

Vi du: Tai khu vuc mat bﬁng khai thac than +48m khu vyc mé Mdng Duong
ciia Cong ty 790 thudc Tong cong ty Pong Bic thudng xuyén co trén 1000 nguoi
lam viéc, trong d6 cé trén 700 tho 10. Toan bd nhu clu st dung nudc cho sinh hoat
va san xuat duoc néu trong Bdng 1.4.

Bang 1.4. Nhu céu sir dung nuwéc ciia Cong ty 790

ST Muc dich sir dung nuwéc Khoi lwgng (m*/ngay)
T
1 | Nudc sinh hoat an uéng tai mo 95
2 | Nué6c cho cong nhan tap thé 150
3 | Nube tim rira 150
4 | Nuédc giat quan 4o, ting 180
5 | Nudc cho san xuat,tudi duodng, tudi bui trén mat 280
bang
6 | Nudc tudi bui sang, kho than 150
7 | Nudc tudi bui trong 10 120
Téng Cong 1125

(Céng ty TNHH MTV 790 - Téng Céng ty Than Péng Bic, 2020)

Hién nay hang ngay Cong ty 790 phai van chuyén bang xe téc mot lugng nudc
sinh hoat va an udng khoang 350m’® dén 400m* vé6i khoang cach 5 km dén noi st
dung. Trén quan diém tan dung lai nudc thai HLMT sau xir Iy bang phuong phap
hoa 1y cho muc dich cap nudc, Cong ty Viét Sing di trién khai xtr 1y tiép tuc mot
phﬁn nudc thai bflng dia loc Arkal dé dap bui ham 10 va bﬁng hé théng loc cat va loc
soi dé cAp nudc sinh hoat (Cong ty Co phan Méi trudng Viét-Sing, 2020).

Theo bdo cdo cua TKV,hién c6 khoang 138 nghin cin by cong nhéan vién,
trong d6 chu yéu 1a céng nhan lao dong moé tai ving Quang Ninh véi sb luong
khoang 113 nghin ngudi. Tong nhu cau st dung nude sinh hoat cho céng nhan can
thiét 1a 28.250 m3/ngay (Ban mdi truong Tap doan Than khoang san Viét Nam,
2020).
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Nhu cdu dung nuéc dbi voi nganh khai thac than 1a rat 16n trong khi ngudn
nuéc sach va kha ning dap Gmg cta cic nha may xur Iy nudc cip con han ché. Mt
khac viéc xay dung mang luéi cip nude cho cac khu moé rat kho khan. Hau hét cac
mo déu phai bo sung ngudn nudc tir hé thdng cap nudc cuc bd ctia mo (tir sdong sudi,
giéng khoan...).Theo Xi nghiép cdp nuéc Cam Pha (Cong ty cip nudc Quang
Ninh), trong nim 2014, hang ngay cac cong ty khai thac than ham 16 khu vuc CAm
Pha phai van chuyén tir Cam Pha 1én mo trén chiéu dai 10 dén 20 km v&i sd luong
10 xe tec, thé tich 10 m¥/xe, gia tién 30.000 &/m’dé cong nhan sir dung lam nudc dn
udng (Chua tinh tién van chuyén) (Céng ty TNHH MTV Méi Truong - TKV, 2019).

Ngudn nude ngdm & ving than néi chung dang bi suy thoai vé chat luong va
lru lugng do hoat dong khai thac than. Nudc ngam cé thé khai thac phuc vu san
xuét, sinh hoat tai ba trong diém vung than: thanh phé Ha Long, thi xa Cam Pha, thi
xa Udng Bi dang c6 d4u hiéu bi nhiém min, ham luong sit, mangan... cao khong sir
dung dugc. Nhiéu moé phai 1ay nudc tir cac sudi sau khai thac hodc nudc ngam tir
cac giéng khoan dé cip cho sinh hoat ctia cong nhan hodc dé dap bui than trong qua
trinh san xuét.

Viéc cung cap nude sinh hoat 1én cac khu vuc tap két cong nhan khai thac than
& rai rac trén nui cao 1a rat phic tap.

Do d6 viéc tai sir dung ngudn nudc thai hdm 16 mé than bang coéng nghé tién
tién dé cap nudc tai chd cho sinh hoat va san xuat 13 hop ly. Viéc nay vira giam
thiéu cac tac dong 6 nhim moi truong nudc vira giai quyét kho khin ciling nhu
giam chi phi trong van dé cip nuéc cho cac moé than.

1.2. Tong quan chung vé cong nghé mang loc
1.2.1. Khdiniémchung vémangloc

Mang loc 13 nhitng tAm rit méng dugc lam tir cac vt lidu tong hop c6 16 hoic
16 chan 16ng rat nho va min.

Mang loc coc cac 16 rat nho mang lai hiéu qua tdt nhat trong viéc loc nudc. bé
loc nude tinh khiét, mang loc giup ban loai bé nhitng vi khuén, tap chit ban, ké ca
mudi trong nudc. Mang loc ngin cach giita 2 pha, c6 kha ning tao ra sirc can dé
tach mot sd phén tor ¢ trong nudc nhu cédn lo ling, ion, vi sinh vat... Khi cho dung

dich du qua mang. Thong qua qua trinh 1am viéc ciia mang dong hdn hop dau vao
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dugc phéan tach thanh 2 dong, mot phén la dung dich sau loc va phﬁn vat chét duoc
gilt lai mang. Qua do6 sy tach cac chit dugc thuc hién trén co s& khac biét vé su
thAm thiu cua cac chat dudi anh hudng cia cic dong luc khac nhau. Cdu trac cia
mang phai dam bao tinh chon loc twong tng véi cac chat can tach, co do bén nudc
t6i thiéu va dong thoi dap ing cac yéu cau vé do bén co - 1y.

Muc dich ctia qua trinh mang 14 nham tach cac tap chat ra khoi moi trudng
nudc.Mang cd tinh thdm chon loc khac nhau d6i véi cac cu tir khac nhau.

Kich thudc 16 xdp cia mang s& quyét dinh tinh thim qua cua cac cdu tir. Trur
truong hop dién tham tich, thAm tich, thim thau nguoc, trao doi ion,.. cac trudng
hop khac déu co dic trung 1a cac chét tan co kich thudc 16n hon 16 x6p cia mang s&
bi giit lai ma khong van chuyén qua mang.

Phu hop v6i dinh nghia vé qua trinh mang trong qué trinh tach chat can phai
tao dugc dong chay cia nudc. Néu trong qua trinh loc hat thong thuong cé thé st
dung 4p suat thuy tinh ciia cot nudc thi trong qua trinh mang ludn can dén 4p suat
ngoai goi 1 ap suat dong luc nham thuc day tdc do qua trinh vi khi tiét dién chay (15
x6p ctia mang) cang nho thi trd lwc cang cao.

Téc d6 dong chay ti 1& thuan voi su chénh 1éch ap suat. Ap luc can thiét dé ép
nuéc qua mang dugc goi 13 4p sudt van chuyén qua mang (TransMembranePressure
- TMP).TMP duogc dinh nghia 1 d6 chénh ap suét ciia mang, hodc 1a gia trj trung
binh ciia hiéu s6 giita ap suat dong nap va ap suat cia dong tham qua.

Nguyén 1y loc mang dya trén sy phan tach cac phan tir trong nudc qua 1op
vach ngan (mang) nho luc tdc dung.

Luyc tac dung c6 thé 1a chénh léch ap suat (AP), dién thé(AE), nong d6 dung
dich (AC), nhiét do (AT)...

Su chia tach dugc thuc hién bang co ché dong chét long duge chuyén qua
mang mot cach cd chon loc, cac thanh phﬁn khéc cta chat long dugc gitr lai it nhiéu
trén mat moi trudng x0p tuy theo kich thude cta ching.

Mang loc

(Membranes)

NgudnPhan tir thAm qua | ‘
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(Feed)Permeate (Product)
Can
Concentrate (Rententate, brine...)
Hinh 1.3. Sodd nguyén ly co ché chuyén dich qua mang
1.2.2. Phéin logi mang

Céac mang loc dugc nho ap suét dong luc co thé duoc phan loai nhu sau.

Theo kich thiede 16 mang.

Thong thuong, mang loc MF c¢6 kich thudc 16khoang 0,05-10pm, mang UF 1a
0,002 - 0,05 um, con mang NF va RO c6 kich thudc 16 nho hon rat nhiéu so v6i MF
va UF. Do d6, qua trinh MF va UF c6 thé c6 d6 tham cao hon véi ap suat st dung
nho hon so v61 qua trinh NF va RO.

Hon nita, voi co ché tach loai, mang ap suét thip (MF va UF) c6 thé hinh dung
nhu mét cai riy loc nén dan dén 15 rdng 16n hon, trong khi mang loc ap suét cao
(NF va RO) khong don thuan chi phan loai dya theo kich thudc.

- Theo vit liéu mang: mang polyme, mang gém, mang kim loai ...;

- Theo co cdu loc: mang phéng, mang cudn, éng théng, soi rong - bo soi ...

- Theo co ché loc: 2 co ché loc theo kich thuéc (MF,UF) va khuéch tan
(RO),trung gian la NF.

Do cac mang c6 kich thudc 16 mang va luc didu khién qué trinh hoat dong khac
nhau ma dai kich thudc ap dung va loai bo cac chat khac nhau.Khoang kich thudc
ap dung d6i voi qua trinh mang loc dugc chi ra trong Bdng 1.5.

Bang 1.5. Kich thwée va tinh ing dung cac loai mang loc

Ap suat
Kich
dong
Loai mang thuéc Cac ung dung dac trung
(kg/cm?2
(um),
)
Viloc Phan tach cac chat dang keo va cac
10-0,1| 0,1-2
(Microfiltration-MF) hat
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Siéu loc Phan tach cac chat co khoi luong
0,1- 0,01 1-10
(Utrafiltration-UF) phantu 16n
Nano 0,01-0,0 20 Phan tach céc chat tan c6 khoi lugng
5.
(Nanofiltration -NF) 01 phan tir nho.
Tham thau , ,
Phan tach cac chat tan c6 khoi luong
nguoc(Reverse <0,001 | 10-100
phén tir nho.
Osmosis-RO)

(Ky thudtmang loc - Tran Birc Ha, 2017)
1.2.3. Cac logi vat liéu mang va ché tgo mang

Trén co sO cdu trac, mang c6 thé 1a vat lidu xop (ban thdm) hodc dic. O mang
x6p, vat chat van chuyén qua cac 16 x0p clia mang, & mang dic (khong xop) vat
chét van chuyén qua mang nho khuéch tan.

Do 16m 16 x6p (mao quan) coé kich thudc phu hgp véi muc tiéu sir dung. Mang
duogc ché tao tir nhiéu loai nguyén liéu khac nhau (vo co, polyme).

Vé mit hinh hoc ching c¢6 ciu tric dong nhat (ddi xing) hodc khong dong
nhat (bat ddi xung).

Vit liéu ding dé ché tao mang c6 anh hudng 16n dén kha ning Gng dung cua
mang hodc hi¢u suat tach.vVat liéu polyme (cac dan xuit cua xenluld,
acrylat,polyamid, polysulphon, polyvinylchlorid, polypropylen, polycarbonat, flo
hoa,...) va kim loai thiéu Kkét, thuy tinh, gém cacbon, cac loai gém dic biét déu co
thé dung dé ché tao mang.

Viéc lya chon vat liéu phu thudc vao ban chat cua chét can tach va nhiét do
van hanh cong nghé. Ky thuit ché tao mang quan trong gdm: nung két nhiét
(sintering), kéo din (stretching), dn mon theo vét (track-etching), dao pha
(Phaseinversion) va nhung phu (Coating).

Xét theo cdu triic, mang dung cho qua trinh ap suit dong luc duoc phén loai 1a
dong thé (d6i xung), khong dong thé (bat ddi xing), mang composit va mang tir cac

vat liéu kim loai, vo vo.
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Mang tir vat liéu composit duoc san xuat qua nhiéu budc, 16p hoat dong va 16p
dd duogc ché tao tir cac loai vat liéu khac nhau. Mot 16p trung gian cling thuong
dugc dat vao gitra 16p hoat dong va 16p do.

Cong suét dic trung ciia mang (lwong nude thu duoc/m*/h) twong ddi thap (vai
chuc dén vai tram lit).

Trong cong nghiép mang can phai st dung dién tich 16n. Do vdy mang thuong
dugce ché tao lién khdi trong 16p boc bao vé (goi 1a cac modun) sin sang cho sir
dung, dudi cac dang tdm phéng, cudn xoén ¢, 6ng hay b6 soi.

1.2.4. Hinh thdi cdac logi mang
1.2.4.1. M6 dun dang tam (Plateandframe)

Kiéu nayduoc cdu tao tir viéc gén cadc mang lén cac tamdd, thiét ké theo
nguyén 1y locép. Chat 1ong xtlyduoc luu théng gitra cac mang cua hai tim ké nhau.
Bé day cua 16p chat 1ong tir 0,5 - 3mm, cic tAm phang 13 giadd cho mang va rat
nudedd thim qua mang.

Su b tri cic timdd cho phép nude luu thong song song hodc ndi tiép. Tap
hop cac tdm tao 1én mot moédun co thédat téi 50m? dién tich bé mat.

Dién tich tiép xtic bé mait cta mang loc/khdi tich dang tAm trung binhdat tir
100 - 400 m*m*.V4ido chit sit trung binh,cacmodun dang nay coéuu diém d& thao
d, dé thay thé va dé 1am sach.Nhung do chiéu dai vaduong van chuyén nude chay
ngoan nghéo nén ton thatap luc twong ddi 16n.
1.2.4.2.Mé dun dang ong (tubular)

Véimodun dang nay, cac mangduocddt trong long mc}téng c6 khoan cac 16
thoat voiduong kinh 16 khoan tir 10 - 40mm. Cacdng tiép theo dugcedit song song
hay néi tiép trong v6 hinh try tao thanhmodundon vi.

Dién tich tiép xtc bé mit ciia mang loc/khdi tich dang 6ng trung binh dat dudi
300m*m®.Ché d6 thuy dong luc cua dong chay trong modun dang dng dugc thuc
hién thuan loi, van toc dong chay co6 thé dat tdi6m/s, c6 thé tao thanh ché do chay

roi trong long ong.
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Uu diém ctia md dun dang 6ng 1a khi xir 1y chét 1ong khong can thiét phai
thém thiét b loc tho va d& 1am sach, chung dic biét phu hop cho xir 1y chat long co
do nhét 1on.

Nhuoc diém cua chung 1a d6 chit sit thp va gia thanh cao.
1.2.4.3. M6 dun dang cudn xody oc (Spiralwound)

Mot 14 x6p mém dit gitra 2 mang phiang dugce gin kin 3 mép, mép con lai
dugc gan véi 6ng thu hinh try c6 khoan 15 theo chiéu doc ctiadng, giita cac 16p nhu
vay duoc ¢ dinh va ngan cach bﬁng mot ludi chat déo mém.

Chét 16ng can xtr lyduocdi trong ludi, thAm thdu qua mang, hudng tim t6i dng
thu. Dién tich tiép xtic bé mit ciia mang loc/khdi tich dang tim trung binh dat: 100 -
400 m*/m’.

Puodng kinh mdi doan co thé t6i 30cm va chiéu dai téi 1,5m, nhiéu doan 6ng
nhu vay co thé duoc dat trong mot vé kin hinh try.

Mo dun dang cubn xoan 6¢ chac chan va it ton that 4p lyc hon mé dun dang
tam, nhung nguoc lai n6 rat d& dong cau cin va dong chay khong dat duoc toc do
cao.
1.2.4.4. M6 dun kiéu soi rong (Hollowfiber)

Soi rong dugc ché tao bang may ép dun qua khudn hinh vanh khuyén. Soi c6
duong kinh thay déi tir vai chuc micron dén vai milimet, n6 c6 kha ning ty chdng
dd vé6i ap luc tir bén trong hay bén ngoai. Nhiing soi rong duge tp hop thanh mot
b6 ¢6 tir hang nghin dén hang triéu soi rdng. Dong chat 1ong can xir Iy c6 thé chay
tir ngoai vao trong hoic tir trong ra ngoai sgi rong.

Do do chat sit cua bd so1 nén dién tich tiép xtic bé mat cta soi r5ng/kh6i
tichdat gia tri ritcao,tir vai ngandén 30.000 m*m’. Vi vdy cacmddun dang nay nho
gon, dé lép dat, dé sta chira thay thé, tbn it dién tich xay dung.Uu diém khac cua
mé dun kiéu soi rong 13 nd cho phép rira sach cian sau mot chu ky loc bang phuong
phép rtra ngugc. Chu trinh rira nguocdugc thuc hién nguoc voi chu trinh loc béng
chét long d3 duoc loc sach dudi ap luc cao hon, sy thay doi huéng dong chay qua
thanh soi réng cho phép g& cac can bam trén thanh dng, can dugce chuyén ra ngoai

mot cach dé dang.
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Feed Channel Spacer

Concentrate

Product Water Side
Membrane Backing

Product Water Flow
(©Roplont (After Passage through Membrane)

Dang tim phing Dang 6ngDang soi réngDang cudn xodn

Hinh 1.4. Cac dang Modul mang loc

1.2.4.5. Qud trinh chuyén khoi qua mang xop

Chuyén khdi - sy van chuyén cta cic cu tir qua mang 1 qua trinh quan trong
nhit quyét dinh tinh ning cia mang. D& qua trinh chuyén khéi co thé xay ra can
phai c6 su khéac biét vé thé nang (luc) gitta hai phia cia mang. Su chénh 1éch vé thé
nang s€ hinh thanh khi c6 su khac biét vé ap suét, néng do, nhiét do va hiéu dién thé
gitra hai phia mang. Sy chia tdch dugc thuc hién bé‘mg co ché dong chit long duoc
chuyén qua mang mot cach co chon loc, cac thanh phan khac caa chat 1ong duoc

giit lai it nhiéu trén mat moi trudng xp tuy theo kich thude cua chung.

Mang loc
Phal Pha 2
Ngudn P hran tu
tham qua

Hinh 1.5. So' @6 nguyén ly phén tir chuyén dich qua mang

1.2.5. Cac loai cong nghé mang loc
1.2.5.1. Cong nghé Vi loc (Microfiltration - MF)
Cac mang loc loai nay c6 cac 16 rong 0,1-1 micromet (um), hoat dong dudi ap

suat thong thuong tir 10- 30 psi; n6 c6 thé loai bo cac phan tir lo ling, huyén phu,
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chat keo, men, phan tir protein cé trong sita hay ngii coc, vi khuan hodc chét ran hoa
tan c¢6 kich thudc 16n hon kich thudc 16 rdng; né khong 1am thay do6i thanh phan
dung dich (nudce) loc, chi co céac phan tir néu trén dugce loc di.

Trong d6 nudc bi cudng buc chuyén qua mang loc, cac phan tir b giit lai tich
tu dudi dang mot banh loc;

Chiéu day cta no tiang dan theo thoi gian loc, con tinh x6p giam dan lam giam
luu lugng thanh phém, hién tugng nay goi la sy bit kin mang loc, dai lugng dac
trung cho sy bit kin 1a chi s6 bit kin FL

Loc vudng goc trong vi loc duge ting dung trong mang loc phang trong phong
thi nghiém dung dé do chat huyén phu (MES), chi s6 bit kin (FI)...; ddi véi loc
vudng goc trong vi loc, 6ng loc boc bén ngoai mang loc phang duge bo di khi mang
loc bi bit kin 1, né rat khé thuc hién béng rira nguoc dé tai st dung lai mang loc.

Qua trinh loc dang nay c6 thé thay cho giai doan keo tu, két bong va tach loai
dugc 2 pha rin - 1ong. Coéng nghé nay dugc ap dung phd bién dé loc tinh cac san
pham khac nhau trong cong nghé xir Iy nuéc cap, nude thai, nwéc udng dong chai,
cong nghé duoc va xur ly vi sinh.
1.2.5.2. Cong nghé siéu loc (Ultrafiltration -UF)

Cac mang siéu loc ¢ cau tric mém khong d6i xtmg, kich thudc 16 rong tir
0,01 - 0,1 pm, hoatddong dudiap sudt thong thudng tir50- 100 psi; cho phép locduoc
cac chét keo, chit rdn hoa tan co kich thuéc nho va cc phén t nhu vi khuén, vi rut,
proteins c¢6 khoi lugng mol nhé, carbohydrates, enzymes...

Luu lugng trong qua trinh loc dién ra & mang UF phu thudc nhiéu vao ham
lugng chét keo bai 2 1y do co ban sy phan cuc va su bit kin 16 rdng, cac chét keo la
nguyén nhan chinh lam giam luu lwong va tao 1én ap lyc truyén qua mang ting cao.
Su vuot qua nongdd clia cac chat hoa tan & gan mang loc gy 1én hidutmg lam tang
dang kéap suat tham thau va sirc khang lai viéc van chuyén cuacéc phan ti.

Dé tang luu lugng qua mang nén ap dung phuong phap loc tiép tuyén va chay

thoi gian rira loc phu hop.
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Dbi voi hién tugng bit kin 16 réng ciia mang UF do hinh thanh 16p cin keo
trén bé mat mang, hay do su hap phu cac chit hoa tan khic va cac hat keo qua nho
trong céac 16 rdng, hién tuong ndy can xtr Iy bang cac hoa chat phu hop.

Do Vaydéi v6i moi tng dung ta can lya chon mét vt liéu ché tao mang thich
hop, sao cho chung it nhay cam véi su langdong cac chat hoa tan va dé dang loai bo
chung bang thuy luc.
1.2.5.3. Loc Nano (Nanofiltration - NF)

Mang loc nano c6 kich thudc 16 rong khoang 0,001 um, hoatdong dudiap suét
thong thuong tir 80-140 psi; 1a mang trung gian gitta 2 hinh thtrc loc mang 1a RO
vaUF.No ¢6 thélocduoc cac phan tu mudi ho4 tri thép va céc chat khoang; duoc tng
dung trong loc cin céc protein, gelatin, cong nghé ché bién nudc hoa qua, phan ly
chét rin hoa tan trong dung dich va san xuét nude sach phuc vu sinh hoat.
1.2.5.4. Loc tham thau nguoc (ReverseOsmosis - RO)

Mang loc RO ¢6 kich thuéc 16 rong nhé hon 0,001 pum, chungdugchoat dong
duéi ap suét cao, théng thudng tir 120 - 200 psi, cho phép loai bo hau hét cac thanh
phan c6 trong nudc nhu cacbuahydrat, phan tir chat, can lo limg, cac chit khoang,
cac ion, aminoacid.., gan nhu chi con nuéc nguyén chat chay qua.

Co ché hoatdong cua loc RO sir dung tinh chit cta mang ban tham, tat ca cc
chét hoa tan bi giir lai, trir mot vai phan tir hitu co rit gan v6i nudce c6 khdi luong
mol nhé, phan cyc manh.

Khi c¢6 sy chénh 1éch vé thé ning hoa hoc thi xu hudéng lam nude chuyén tir
ngin co thé ning hod hoc thap sang ngin c6 thé ning hoa hoc cao dé pha lodng, d6
13 hién twong tham thau tir nhién.

Néu mudn can lai sy khuyéch tan nay, can phaidat motap sut 1én mat dung
dich c6 thé nang hoé hoc thép, su chénh léchépsuétdu’qc tao ra goi ladp suét thim
thiu nguoc cua hé thdng (Tran Puc Ha, K§ thuat mang loc 2017).

Mang RO lamdt mang mong lam tir vat licu CelluloseAcetate, Polyamide hodc
mangTFC c6 nhitng 16 nhé hon 0,001 micron. Tat ca céc mang nay déu chiu duoc

ap suat cao nhung kha ning chiu pH va chlorine khong gidng nhau.
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Véi tbe do va ap luc cyc 16n, dong nudc chay lién tuc trén bé mat cia
mangRO. Mot phan trong sé nhitng phan tir nuée chui qua dugc nhitng 16 rdng. Cac
tap chat bi dong nudc cudn trdi va thai bo ra ngoai. Vi cachthirc nay, bé mit cua
mang RO lién tuc dugc rira sach va co tudi tho t&i 2 - 5 nam.

Bing 1.6. Bing tong két cic cong nghé mang loc

Kich Ap suit
TT| Tén | thuécld | lam viéc Kha niing xir ly
rong (um) | (Kg/Cm?)

Chi phi
san xuat

D6 duc, chat lo ltng, huyén phu, Thap
chit keo, men, phan ta, vi khuan
1 | MF 0.1-1.0 1-5 hodc chat ran hoa tan co kich
thudc 16n hon kich thudc 16
rong;

Nhu MF, ngoai ra con gitt dugc | Trung
2 | UF | 0.01-0.1 4-7 vi rat, proteins c6 khoi lugng mol binh
nhd, enzymes, carbohydrates,

0.01 Nhu UF, ng(?éi ra con giljr duoc Cao
3 | NF 0.001 4-15 phettn tr muoi hod tri thap, céc
chat khoang, protein, gelatin
Gan nhu hoan toan, chi con nudc | Rét cao
4 | RO <0.001 8-15

nguyén chét.

(Tran Puec Ha va nhiing nguoi khac, 2017)
1.3. Cong nghé mang lgc Nano trong xit ly nwéc thai
1.3.1. Khdi niém vé mang Nano
Maing loc nano (NF) 1a phan cép thir 3 trong cac loai mang loc ap luc. Loai
mang nay duoc phat trién va ap dung lan dau vao nhitng nim 1970 boi Tap doan
Filmtec trong nd lyc tim kiém mot loai mang loc c6 nhiitng wu diém cua hai loai
mang UF va RO. Mang NF ¢6 wu diém hon vé kha ning loai bo chit 6 nhiém so véi

mang UF nhung lai khong tiéu hao nhiéu ning luong bang mang RO.
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Hinh 1.6. Phan loai theo kha nang kich thwéc phan tir ctia cac dang mang st

dung 4p suit 1am dong luc

Hinh trén minh hoa c4ch phan loai cdc dang mang theo kha nang ray phan tir

ctia chiing. Mang NF namé can dudi ciia mang UF va can trén ctia mang RO véi
kha ning loai bo cac chét c6 khdi luong nguyén tir khoang 200 -1000 Da, twong tng
v6i kich thude mao quan khoang 0,5 - 2 nm; ap suat lam viéc khoang 600 kPa, tdida
khoang 1000 kPa. Motdiém khac biét cia mang NF so voi mangUF va RO 1a bé
mit ciia mang NF ¢ thé mang dién tich tuy thudc vao pH ctia mdi trudng nude.
Thong thuong, bé mit mang NF mang dién tichdm khi méi truong 13 trung tinh
hozc kiém; mang dién tich duong néu moéi trudng mang tinhaxit manh. Mang NF c¢6
thé loai bo hoan toan cac loai vi rat, vi khuan, hau hét cac ion trong nuéc, dic biét
la ion hoa tri 2. Loai mang NF tao thanh tor CA c6 kha nang xu ly toi

90%chatranhoatantrongnude(Lau W.J, AhmadFE.I, 2017 NanofiltrationMembraner).
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Hinh 1.7. Céu tric dic trung cia mang NF-TFC va cic Polyme thwong ding
(a) Cau tric dic trung ctia mang nanocompositNF-TFC bao gom (i) 16p chon loc; (ii) 16p
chuyén tiép vi mao quan va (iii) 16p soi khong dét va(b) ciu tric ciia cac polyme thuong

dung cho méi 16p.

Thé hé mang nano dau tién duoc san xuat duge tao thanh tir xenluloaxetat
(NF-CA) va cac dong phan cta chat nay. Mangdugc tong hop dua trén ky thuat
chuyén héa pha 16ng-udt. Qué trinh nay bao gém cac bude nhu sau: mot dung dich
ddng nhat chtrapolyme duogc trai déu 1én mot mit phang kinh, sau d6 13 qua trinh
bay hoi mot phan dung méi trudc khi toan b tim kinh dugc ngdm vao mot bé chira
chét keo tu khong c6 tinh chit dung méi. Cacimg dung ctia mang NF-CA chu yéu 13
trong linh vyc xir Iy nuéc cip sinh hoat. Loai mang nay c6 thé khir khoang trong
nudce véi hiéu sudt tir 10 - 90%. Mot lugng nho d6 clingeanxi con lai trong nudc sau
loc mang gitip nuée c6 vi ngot, khac véi vi nude tao ra tir mang RO. Theo thong ke,
mang NF duoc sir dung dé san xuét ra khoang 1,4 trium’® nudc uéng mdi ngayd My
vao nam 2007. Nhugediém cua loai mang duogc ciu tao tir CA 1a ¢6 do bén sinh hoc
va hoa hoc kém, thuong xuyén bj thay d6i thong luong dong va kha ning loai bo
mudi, do d6 khéung dung & quy mé cong nghiép.

Pé khic phuc nhuoc diém cua mang NF-CA, mang NF thé hé tiép theo duoc
tao thanh tur nhitng vat liéu khong chiraxenlulo. Loai mang nay dugc goi la mang
ché tao theo phuong phap composit 16p mong (NE-TFC) gom 03 16p khac nhau: 16p

chon loc trén cung lam bang 1dppolyamit (PA) siéu moéng; 16p chuyén tiép c6 cac
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mao quan nhé va mdt 16p do Polyeste khong dét, nhu mo tatrong hinh 1.6. Khéc véi
mang bat d6i xung cAu thanh tir CA duoc ché tao qua 1 budc, mang NF-TFC duoc
tao thanh qua 02 budc: (a) 16p PA dugc tong hop bing qua trinh Polyme hoada
chiéu (IP) tir cicmonome PA (vi du nhu m-phenylendiaminMPD), (b) 16p mang
chuyén tiép vé6i cac mao quan nho duge tao thanh bang ki thuét chuyén héa pha
16ng-kho. Mang Nano NE-TFC céuu diém 1a co thé tuy chinh cac 16p mang dédat
dugc dac tinh hoa Iy mong mudn nhu: d6 thAm nude, d6 chon loc, dd bén nhiét va
dd bén hoa hoc. Do do, vao nhitng nam 1980, mang NF-TFC da dugcting dung voi
tbc d6 dong tham va chit lugng dong ra cao hon 10 14n so véi loai mang thé hé dau
tién. Viécing dung mang NF-TFC vao cac ddy chuyén san xuat cong nghiép ngay

cang pho bién. Bang 1.7 tong két mot sétng dung cia mang NF trong mot sb nganh

cong nghiép.
Bing 1.7. Pham vi 4p dung ciia mang NF trong mét sé nganh cong nghiép
Pham vi . Moi trueong
’ Cac ing dung chi yéu .
ung dung dung dich
Xu ly nuée | Lam mém nudc, khir mau, khir 6 nhiém do vi sinh, Nudc
tién xir Iy cho qua trinh loc RO
Xt Iy nude | Nudc thadm gi, nude thai dét nhudm, xir 1y 6 nhiém Nude
thai thir cAp (emerging contaminant), nuéc thai nha may
gidy va bot gidy.
Nudc thai khai thac khoang san.
Nganh ché | Tang nong do budc dau cho dam whey, khir mudi | Nudc va dung
bién thyc | dam whey, thu hoi axit va xut, ting ham luong | moi khong
pham gelatin chura nudce
Duoc Phan tach protein, tinh ché plasma, loc taich DNA, | Nudc va dung
phém va | RNA va endotoxin, khir mudi va dam dic hoa chat moi khong
sinh khang sinh, thu hdi axit 6-aminopenicilinanic trong chura nudce
y hoc dong thai
Dau khi | Thu hdi dung méi tir hdn hop dau boi tron va dung | Nudc va dung
moi hydrocacbon, loai bo sunphat trong nuéc bién | moi khong
trude khi ldy nudc 1lam mat chura nudce

(Lau W.J, AhmadF.I 2017, “NanofiltrationMembranes: Synthesis, characterization,

andapplications)
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Cho dén nay, viéc ché tao mang NF di phat trién voi rat nhiéu k¥ thuat tong
hop mang ciing nhu chit liéu cia mang, vi nhu ¢ dang vo co nhu graphenoxit, silica
ran, silica bién tinh v&i mao quan trung binh, zeolit-NaX, bac nano, 6ng
cacbonnano don 16p va da 16p..., & dang hittu co nhu PSF, PES, PAN, PVDF,
PPSU...V6i mbi ki thuét ché tao, vat lidu cdu thanh mang thi mang thanh pham s&
c6 dic tinh 1y hoa rat khac nhau nhu 1a thanh phan nguyén td, hinh dang, co ché van
chuyén/phan tach...Dé xac dinh dugc cac dic tinh Iy hoa ciia mang, can sir dung
mot sb phuong phap ma duoc chia 1am 03 nhém chinh: phuong phap héa hoc;
phuong phap phan tich dic vat 1y va xac dinh hiéu suat phan tach mang. Ngoai ra,
tiy thudc vao pham vi ung dung ctia mang, cac thir nghiém vé d6 bén ddi véi clo
du, dung méi hitu co, nhiét d va do tic nghén s& duoc thyc hién dé danh gia do bén
virng dudi nhitng méi trudng cu thé. Cac dic tinh ciia mang cling nhu phuong phap
xé4c dinh dic tinh d6 s& duoc mo ta chi tiét trong phan tiép theo.

Bang 1.8. Cac dinh dac trung cua lép PA

Lién két dic trung Budéc séng (cm™) Tin hiéu dinh
Amit I, -C=0O- thang hang 1620-1662 Manh
Amit IT, -N-H- khong thang hang 1540-1554 Manh
-C-N- thang hang 1537-1575 Manh
Vong thom, C4Hg 1600-1610 Manh
Axit cacboxylic, -O-H- thang hang 3300 - 3410 Yéu
-O-H- khong thang hang ~1450 Yéu

(GE Water & Processs Technologies, 2020. GE technology turns mine water into
auseful resource, Membrane Technol)
1.3.2. Co s¢' Iy thuyét vé cong nghé mang loc Nano
1.3.2.1. Ban chdt ciia qud trinh loc mang Nano
Ban chit qua trinh loc mang nano 13 viéc sir dung ap luc dé tach cac chat hoa
tan trong nudc bang cach sir dung mot mang ban tham nham tach loai cac chat theo
co ché: giir lai nhitng phan tir c6 kich thudc 16n hon kich thudc 16 rdng mang. Dong

chat 16ng sau khi loc qua mang nano dugc phan thanh 2 dong khac nhau:



http://www.sciencedirect.com/science/article/pii/S0958211810700690
http://www.sciencedirect.com/science/article/pii/S0958211810700690
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-Dong thai bao gom nudc va cac phan tir vat chat c6 kich thudc 16n hon kich
thude 16 rdng, ham lwong chit ban trong dong nay 16n hon trong dong chét 1ong dau
vao.

- Dong san pham thu dugc sau loc bao gdm nudc va nhitng phan tir vt chit c6
kich thuéc nhé hon kich thudce 16 rdng, ham lugng chit ban trong dong nay s& nhod
hon trong so v&i dong chét 1ong du vao.

Tuy theo nhu cdu vé mirc d6 xir 1y, qua trinh loc mang c6 thé dugc chia thanh
loc truot hodc loc chan (Hinh 1.8).

* Loc truot: Trong k¥ thuat loc trugt luén c6 mot lugong nudc nap duoc hoi
lwu. Nudc nap trong vong tudn hoan chay song song véi mang, chi mot phan nho
nuéce nap dugc chdy qua mang va phan 16n thoat ra khoi modun mang. Do vay loc
truot gy ton hao ning luong 16n do phai tao 4p luc cho toan bd nude nap. Toe do
dong chay ciia nudc nap song song vi mang tuong dbi cao, vi vay cac chat ran lo
ling it ¢6 co hoi lang va két tu trén bé mit ctia mang ma chay cing v6i dong nudc
va nhu thé do day cua 16p can loc duoc kiém soat. Loc truot ¢co thé dat duoc tde do
dong thim 6n dinh, tuy nhién mang vin phai duoc rira theo chu ky nhat dinh bang
phuong phap phun ngugc hodc héa chat.

* Loc chan: Trong lgc chdn, toan by nudc dua vao bé mat mang dugc ép qua
mang. Trong khi nudc duge chdy qua mang thi mot s6 chat ran va thanh phan khac
s& bi giir lai trén mang, phu thudc vao kich thudc 16 xép cua mang. Do vay, nudc
phai chiu mét strc can 16n dé di qua mang. Khi tré Iyc ciia mang ting 1én, téc do
dong chay s& giam xubng, va sau thoi gian nhat dinh, tbc d6 dong chay thip dén
muc can phai lam sach mang. Ap lyc can thiét dé ép nudc qua mang (Trans
Membrane Pressure- TMP) dugc dinh nghia la d§ chénh ap suét ctia mang hodc la
gia tri trung binh cua hiéu sb giita ap suat dong nap va ap suat cua dong thdm
qua.Trong qué trinh rira mang, cac chat ban duoc loai bo bang rira voi nude, hoa
chat hodc bang bién phap co hoc. Mang duoc khoi phuc kha ning 1am viéc sau qua
trinh rra. Nhu vay loc chéan 1a qua trinh khong lién tuc va viéc van hanh dugc chia

thanh thoi gian loc va thoi gian rira mang.
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- A
0 DONG VAO

-DICH THAM .
a) So d6 loc truot b) So db loc chin
Hinh 1.8. Cac ky thuit lopc mang Nano

Su chia tach dugc thuc hién bang co ché dong chét long duge chuyén qua
mang mot cach cé chon loc, cac thanh phﬁn khéc cua chat long dugc gitr lai it nhiéu
trén mit moi trudng x0p tuy theo kich thude cua ching.

Tuy theo yéu cau vé muc do xir 1y, mang loc nano c¢6 thé cho phép chuyén
dich c¢é chon loc cac anion hodc cation. Co ché dong chat long chuyén dich qua
mang chinh 14 co ché chuyén khdi qua mang, duoc biéu dién thong qua cong thirc
sau:

Na=pa-V - Dyg. Apa(l)

Trong d6: N,- dong vét chat hoic thong luong qua mang (khdi lwgng trén mot

don vi thoi gian va don vi dién tich mang, g/cm®.s; cm’/cm?.s);
pa - nOng do cuia chat A;
V - van toc trung binh ctia dong vét chat qua mang;
D, s- hé s6 khuéch tan cta chit A trong mang loc;
Ap,- gradien nong d6 khoi.

Khi dong vat chéat qua 16 rdng ctia mang chiém phan 16n so v6i dong ban dau,
thi cong thirc Pinh luat Darcy duoc ap dung dé xac dinh van tdc trung binh cua
dong vat chat qua mang

—E(Vp -pg)
v= H )

Trong do:K - do thdm Darcy cua vat li¢u loc
p- B nhét dong hoc
p-nong do dung dich
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g- vector trong luc

Thay cong thirc (2) vao (1), va gidi han chiéu chuyén dong cta chat long chi
theo chiéu ngang, va bo qua luc hip dén, ta co:

N,= H dx P 3)

Cong thirc trén cho thdy dong chat 16ng qua mang bao gdm dong khédi qua khe
rong cta mang dudi tic dung cta ap suat, va dong khdi qua mang nho khuéceh tan.
O truong hop nay dong chit 1ong ty 18 truc tiép véi gradien ap suit tic dung 1én
toan bomang loc. Ap suét 1én mang c6 gia tri khac nhau & cac vi tri khac nhau cua
mang, va day chinh 1a dong luc diéu khién su chuyén khéi ctia dong chit 1ong qua
16 rong ctia mang.

1.3.3. Tong quan vé ieng dung ciia cong nghé mang loc Nano trong xir Iy nwéc
1.3.3.1. Ung dung céng nghé mang loc Nano trén thé gici

Mang loc nano duoc tng dung trong linh vyc san xuat nude an udng tai My va
cac nudc Trung Pong. Theo nghién ctru cia Schiper va cac cong sy (2000), hi¢n
nay trén thé gidi co khoang 10°m’® nudc udéng duoc san xuat bang cong nghé mang
loc nano NF va mang loc UF.

Mot sb mang loc nano cé kich thudc 18 rdng tir 0.0008 dén 0.001 pm thuong
khong c6 kha nang loai bo cac ion hoa tri I nhu Na™ hay CI" nén khéng dugc ung
dung dé xur 1y nuwdc nhiém min. Dé khic phuc van dé nay, Twardowski da st dung
mang NF tich dién am tdng cudng loai ion hoa tri Il va CI'; ngoai ra Lin va cong su
d3 sir dung két hop mang NF - RO vd&i ap suit van hanh trong khoang tir 250 ~ 350
psi dé loai bo CI' va Br tmg dung trong xir Iy nude bién thanh nude an udng.

Hién nay, mot sb mang NF duoc thiét ké dac biét voi kha nang tach loc cao, co
kha ning loai bd 90% ion hoa tri IT va 90% ion hoa tri I dya trén nguyén 1y vé khéi
luong phan tir va dién hoa. Loai mang nay hién nay rat phd bién trén thi truong do
cac cong ty TORAY IndustryInc (Nhat Ban), DOOSANHYRO Techno (Han Qudc)
va Dowfirmtech (M) phat trién va san xuat.

Céac nha khoa hoc Chau Au di phat minh ra cong nghé tach dung méi hitu co

(OSN) linh hoat c6 chi phi thap bang mang loc nano va dua ra quy trinh xir 1y than
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thién v6i méi trudng nham giam thiéu chat thai va thu lai chat xuc tac trong céac
nganh cong nghiép hoa chit va cong nghiép duoc.

Nhin chung, trong bdi canh ngay cang khan hiém ngudn nuéc, nhimng tién bo
ciia cong nghé mang loc trén thé gidi di lam giam muc tiéu thu xudng 20-30%
trong 10 nim qua va gép phan khuyén khich st dung céc cong nghé loc mang.
Nhitng tién bo khoa hoc k¥ thuat da gitip cho cong nghé mang loc duoc tng dung
rong rai trong linh vuc xtr Iy nude cdp, nudce thai, trong y dugc, trong nganh cong
nghiép hoa dau. Dién hinh 1a tmg dung ctia mang loc nano két hop véi siéu loc
trong xu 1y nudc bién thanh nude ngot dugc phat trién boi truong Pai hoc
Nottingham. Trong nghién ctru ndy, cac mang loc dugc st dung dé cai thién va tinh
chinh cong nghé xir 1y nudc bién, giam thiéu cac thiét hai cho may moc va giam
thiéu chi phi stra chira, ldp dit thiét bj xu 1y. Ngoai ra, nhom nghién ciu cua
Kamalesh Sirkar thuoc Vién Cong nghé New Jersey (NJIT) ciing phat trién cac (mg
dung ctia mang loc nano trong xir 1y nudc bién thanh nudc ngot; trong do, nudc
bién dugc khir man bang cach cho chung bay hoi nudc bién tir ngudn nhiét lugng
thip gia ré; sau d6 hoi nude tinh khiét duge dan qua ng loc c6 mang nano dé tao
thanh nudc ngot. Quy trinh trén dat hiéu qua cao dbi v6i nude bién co néng d6 mudi

trén 5,5%.

Nurdre bién, nude et o
-7 . v 1] . :
nhiém min, nudc tai * s0 bo > bay hoi
su dung
INTREE I hicibi
in udng “ loc NF

Hinh 1.9. Sodd nguyén tic ngot hoa nuéc bién theo phwong phap K.sirkar
(K.sirkar GE Water&Processs Technologies,2020)

O quy mo cong nghiép, hing Filmtec - My d3 san xuét 3 loai mang NF dung
trong xtr Iy nude cimg va khir min nude bién. Con vé kich thudc mang NF cua
hang Filmtec c6 hai loai: Loai nho ki hi€u 2540 c6 duong kinh 2,5 inch, chiéu dai
40 1inch, loai to ki hi¢u 4040 c6 duong kinh 4 inch va chiéu dai 40 inch. Céc mang

nano nay 1am viéc binh thudng trong dai pH tir 2- 11, khi rira hoa chét 1a tir 1- 11,
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ham lugng halogen tu do < 0.01 ppm, ap luc hoat dong tir 4 - 41 bar va nhiét 4o
<40°C. V& cong suat loc ctia mang 1a 1,6 m*/ngd v&i mang loai 2540 va 3,6 m*/ngd.
Vit li€u tao mang chu yéu 1a PVDF. Hé s6 thu hoi cua mang co thé dat tir 8- 20 %.

Mang loc nano cua hang NittoDenko - Nhat Ban co ki hiéu la ESNA
(energysavingnanofiltration - mang loc nano tiét kiém niang luong), néu c6 thém
chit LF phia sau 1a chi loai mang nano it bi tic. Hién tai mang nano cua hing co 2
loai ESNAT1 - LF, ESNAI - LF2, mang nano c6 hiéu sut loai bé CaCl, tir 92 - 96%,
hiéu suét loai bo mubi MgSO,> 97 %, hiéu suét loai bé mudi trung binh > 89 %, c6
kha ning loai bé cac chit hiru co cao. Kha ning loai bo thudc trir sdu (chét
Atrazine) > 93%. Mang hoat dong ¢ 4p suét thip, trung binh (khoang 100 psi) 1én
tiét kiém chi phi niang luong. Mang phuc vu myc dich khir d6 cting cta nudc, loai
b6 do cing trong nudc 1am ngudi, hay nude ndi hip...nhung van dam bao giir lai
motluong vi chat can thiét. Mang ciing dugc tmg dung rong rii trong nganh cong
nghiép khir man nuéc bién. Kich thuéc mang nano cua hing NittoDenko c6 hai
loai: Loai nhé ki hiéu 4040 c6 duong kinh 4 inch, chiéu dai 40 inch, loai1 to ki hiéu
8040 co duong kinh 8 inch va chiéu dai 40 inch. Cac mang nano nay lam viéc binh
thuong trong dai pH tr 3- 10, ham luong halogen ty do < 0.01 ppm, &p luc hoat
dong tir 4 - 41 bar va nhiét do < 40°C. Vé cong suét loc cua mang 1a > 6 m*/ngd v6i
mang loai 4040 va >30 m*/ngd v&i mang loai 8040. V& chét liéu ché tao mang chu
yéu 1a Composit hodc PVDF. Hé s6 thu hoi cia mang c6 thé dat tir 8-20 %.

Mang NF dugc Ung dung dé xu Iy nudce lg, lam mém nude, loai bé chit hitu
co, san xuat nudc siéu tinh khiét...Cong nghé nano duoc dwa vao tng dung & nhiéu
loai mang loc va bd loc dua trén co so 6ng nanocacbon, gém xép nano, cac hat nano
tur tinh va cac vat li¢u nano khac. Cac loai mang tach roi voi cau trac & pham vi
nano ciing c6 thé dugc img dung & cic phuong phap chi phi thap nhim cung cap
nuée ubng. Cong nghé két hop mang NF va RO nay di bat dau duoc 4p dung trong
thuc té tai mot s6 nudc tién tién.
1.3.3.2. Ung dung céng nghé mang loc Nano tai Viét Nam nhitng ndm gan day

Do cac phuong phép siéu loc (UF) va vi loc (MF) khong thé gitr lai duoc cac

phan tir 6 nhiém trong nude ciing nhu cic thanh phan mudi ciia nudce bién. Nén bit
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dau tir cudi nhitng nam 1999 tai Viét Nam da c6 cac cong trinh nghién ciru vé khir
man nude bién, ché tao vat liéu nano va thiét bi xir 1y nude c6 mang loc nano.

Nam 2007.tién syNguyén Hoai Chau va tip thé cac nha khoa hoc Vién Cong
nghé mdi truong (Vién Khoa hoc cong nghé Viét Nam) thyc hién dé tai “Nghién
ciru cong nghé ché tao vat liéu loc nano tir axetatxenlulo va ung dung loc nano
trong quy trinh xir 1y nuwdc sinh hoat bi 6 nhifm”. Két qua nghién ctru cho thiy
mang loc nano c6 kha niang tach Albumin va kha nang bét giit chon loc ddi véi cac
chét dién ly c6 hoa tri khac nhau twong duong mang R/O, Osmonics cia My. Dang
cha v, véi kha ning tach mudi an ndng do cao tré thanh nude sinh hoat binh thudng
ciia mang loc nano c6 thé tmg dung dé loc nudc bién thanh nudc an & nhitng noi
thiu nudc ma vat liéu mang duoc st dung & ddy 1a Axentatxenlulo d& dang mua
trong nude, khong can phai str dung hoa chat.

Trong cong nghé ngot hoa nudc bién dé cip nudc sinh hoat, trude tién mang
NEduoc nghién ctru ap dung dé xir 1y so bd nudc bién nhim giam dé min, va sau
d6 dugc xur 1y bang cong nghé RO.

Tb hop cadc mang NF va UF cling duogc st dung, sau khi xtr 1y so bd dé loai bo
tap chit ngin ngira nhirng thiét hai cho may moéc, dé xir Iy nuée bién thanh nude
ngot.

Pén nam 2013 - 2014. mang loc Nano dugc truong Dai hoc Xay dung dua vao
nghién ctru chung dé 4p dung cho viéc xir Iy nudc cap, va da thuc hién dé tai nghién
ctru khoa hoc co ban vé mang loc.

Nam 2016 - 2018, tai Cong ty cd phan Than Ha Lam - TKV tai Ha Lam Ha
Long, Quang Ninh da ap dung thuc té mo hinh cong nghé Tram xu 1y tai sir dung
nude thai hAm 16 mo than tai mit bang +57 bang cong nghé Mang loc Nano két hop
v6i loc tho dé cap cho san xuit va sinh hoat tai 10 giéng cong nghé cao. M6 hinh
cong nghé do Cong ty c6 phan Thuong mai va k¥ thuat Viét-Sing cing cac chuyén
gia cua Vién Ky thuat va Cong nghé Moi1 Truong - Lién hiép cac hoi khoa hoc va ky

thuat Viét Nam nghién ctu, tu vén thiét ké va lép dat hoan thién.
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Nhu vay xtr Iy nuwéc bién bang phuong phap NF dé duoc nudc dn udng theo
quy dinh WHO hodc theo QCVN 01-1:2018/BYTcé chi phi dau tu cling nhu van
hanh thap hon so v&i phuong phép RO.

1.3.4. Nghién civu xir Iy nwéc thai HLMT bang céng nghé mang loc Nano trén
thé gici

Ngoai cong nghé mang loc MF/UF, mang loc NF va RO ciing dugc nghién
ctru dé xtr Iy nude thai HLMT do hiéu qua ngin chin cac ion héa tri II va chét
lwrong nuée dau ra dam bao yéu cau tai st dung cho muc dich cip nuée sinh hoat.
Hiéu qua xtr 1y nudc thai HLMT bang cong nghé mang loc NF phu thudc vao nhiét
d6 cua nude thai, pH cia nude thai, nong do ion kim loai c6 trong nude thai dau
vao. Chét luong nudc sau xtr 1y bang cong nghé NF tot hon so v6i cong nghé
MF/UF, cong ngh¢ NF cling c6 kha nang c6 dic va thu hdi ¢6 chon loc cc kim loai
trong nudce thai.

Mot nghién ciru cua Mullet (2014) vé tmg dung cong nghé NF trong xu 1y
nudc thai HLMT da duogc thuc hién. Theo do, mo hinh thi nghiém duoc thé hién
trén hinh 1.5. Trong thi nghiém nay, mang NF 270 lam bang polyamide duoc sir
dung dé loai bo MgSO, c6 trong nude thaii HLMT. Mang NF st dung c6 dién tich
bé mit 0.0138 m*/g, thong lugng qua mang dat 30 - 35 L/m>.h, ap suat van hang

mang tir 5 - 20 bars, nudc thai dau vao cd cong suét tir 200 ~ 225 L/h.

Retentate /l\

Thing

nuwac [;]a

Mang -

PN cha thich:

FM : Lwu leging k&
M: Bom

Pl: Bong hd dp sut
Phong Bom PSH: Cong tac
V-01,2,3: Van

5 X

Hinh 1.10. So @6 thi nghiém xir Iy nwéc thai HLMT biang cong nghé mang
nano NF (Theo Mullet, 2014)
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Két qua tir md hinh thi nghiém cho thdy mang loc NF 270 loai bo duoc 95 ~
97% luong Mg*va 40 ~ 50% Na' trong nuéc thai HLMT trong diéu kién pH = 3
voi ti 1¢ thu hdi kim loai dat 70%.

Ciing voi mo hinh twong tu, néu st dung mang NFTS80 dbi véi nude thai
HLMT c6 chira Cu®* thi hiéu qua xir Iy cao nhét trong diéu kién pH = 2.6 ~ 4.10.
Dbi voi loai mang nay, ty 1¢ thu hoi kim loai dat 70%. Hiéu qua xu 1y kim loai c6
trong nude thai HLMT cua mang NFTS80 duogc thé hién trén hinh 3.6.

a

MW D pH = 2.60
p—
— 1919 mg Cuz* !
590 mg Cu®*L- 58 kg Cu* bl
59 kg Cu?* h!
15 mg Cu?" L!
1.05 kg Cu’* h!
b
MW C pH=4.10
P>
— 1907 mg Cu?* L
610 mg Cu?* L' 57 kg Cu?* h!
61 kg Cu?*h!

34 mg Cu’" L'
2.40 kg Cu’*h'

Hinh 1.11. Hi¢u qua xir ly nwée thai HLMT c6 chira Cu2+ bz‘ing mang lgoc NF
TS80 & quy m6 phong thi nghiém (Mullte, 2014)

Céc két qua nghién ctru cho thdy str dung mang NF dé xu 1y nu6e thai HLMT
nhu 12 bién phéap xtr Iy nang cao cudi cing, dam bao nudc sau xtr Iy dép tng tiéu chi
xa thai va duoc tai st dung cho cac hoat dong sinh hoat trong khu mé va vira thu
héi cac kim loai c¢6 gia tri nhu dong (Cu).

Nam 2018 tai mit bang +48, Cong ty Than 790, Tong cong ty Than Pong Bic
da ap dung cong nghé NF dé xir Iy va tai tudn hoan nuéc thai HLMT cong sut
5m’/ngay dém dé cap lai cho dn udng trén moé hinh thyc nghiém cta Dé tai NCKH
cap Bo do Vién k¥ thuat va Cong nghé maéi truong 14 co quan chu tri nghién ctru va
ap dung trién khai, cong ty Than 790, Téng cong ty Than Pong Bic 1a don vi thu
huong san pham, dé nay van st dung [Tong cong ty Than Péng Bic, béo cdo thiét
ké k¥ thuat - 2019 ].

1.3.5. Dac tinh hoa ly cua mang Nano va phwong phdp xdc dinh
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1.3.5.1.Pac tinh hoa hoc

Cac loai nhom chire va lién ket cua mang:

Phuong phap phd hdng ngoai tich lily FTIR két hop v6i phd phat xa toan phan
ATRduoc dung dé xac dinh cac loai nhom chirc va lién két cia mang. Thong tin vé
cac loai nhom chire va lién két ctia mang rat hiru ich trong viéc quyét dinh kha ning
mg dung ctia mang d6i voi cac loai nudce dau vao co6 ham luong clo du cao. Phuong
phap nay khong nhimg xac dinh duoc cac lién két ciia 16p PA ma con c6 thé xéac
dinh cac lién két cta 16p mang chuyén tiép. Mau thir nghiém can duoc siy kho
trong toi thiéu 24h trong binh hut 4m va tay sach thiét bi do bing khi nito nhim
tranh anh huong ciua do am. Dbi vai cac loai mang NF, phé IR c6 thé dugc danh gia
trong khoang ttr 1100 - 3600 cm™.

Bang 1.8 di tong két cac dinh (peak) dic trung c6 thé dugc phat hién tir 16p
PA. Céc lién két amit I, amitll va vong thom, dugc dic trung lan lugt & budc song
1620-1662, 1537-1575 va 1600-1610 cm™, 13 bang ching cho thiy su ton tai cua
lién két -NHCO- (nhém acrylamit). Cac dinh dic trung cho nhém amitIl ¢é thé tim
thdy tir cac cip lién két khong thang hang -N-H- noi phén tir va lién két thang hang
-C-N- ctia nhém -C-N-H-. Truong hop c6 su thiéu ving dinh cia monomeacylclorit
& 1760-1770 cm’, rat c6 kha ning mang nay dugc ché tao bang phuong phap
polyme hoa da chiéu IP. Trong truong hop cé st dung diaminpiperazin (PIP) trong
phuong phap IP thi s& thiéu dinh & budc song 1540 - 1554 cm™'. Didu nay 14 do sy
thiéu ving lién két -N-H- trong nhém amit duoc tao thanh véi axitclohydricHCI
(-RCON-).

Hién nay, cac loai mang mdi dugce ché tao voi 16p chon loc bén ngoai da chure
ning bang cach tich hop véi cac vat liéu nano vo co vao 16p PA nham t6i uu hoa
kha nang thadm qua va kha nang chon loc. DPé danh gia dugc sy c6 mat cua cac loai
vat liéu nano vo co, pho hong ngoai tich lity FTIR ciing c6 thé duogc sir dung. Vi dy,
lién két & khoang sb song 654 va 1040 cm™ cho thay dao dong khong thang hang va
dao dong chéng léch cua nhom -Si-O-, cho théy viéc sir dung hat SiO,nano trong
16p PA. Pinh ti va ¢ dién tich 16n & budc song 900-1200 cm™ cho thiy sy c6 mit
c6 zeolitNaX trong mang luéi tinh thé caa PA [40].
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Trong nghién ctru cua Padaki va cong su (2013), tac gia da sir dung phuong
phap phd hong ngoai phan xa toan phan (ATR-IR) dé dinh tinh céc lién két dic
trung c6 mat trong ciu tric mang.Anh ATR-IR ctia mau mang dua ra & hinh 3 chi ra
su thay doi trong cac lién két va nhom chirc ctia 16p mang khi sir dung céc loai chat
phu gia khic nhau. C6 thé thy rd rang 1a viéc sir dung cac chat phu gia khac nhau
d3 lam thay d6i thanh phan va sé luong cac nhom chire trong ciu triic cia mang.
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[
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4000 3500 3000 2500 2000 1500 100 500
Budc song (cmrl)
Hinh 1.12. Anh ATR-IR ciia miu mang dwoc bo sung cic chit phu gia (PASB
va mPASB)
(GE Water & Processs Technologies, 2020. GE technology turns mine water into
auseful resource, Membrane Technol)
Dién tich bé miit:

Thé zeta 1a thong sb dic trung cho dién tich bé mit ciia mangNFé cac moi

truongpH khac nhau, tirdo gitp hiéu rd dic tinhaxit-bazo cia mangNF va dudoan
dugc hiéu sut phan tach, xu huéng tic mang ctaNFo mdipH khac nhau. Dua trén
co s& cua phuong trinhHelmholtz-Smoluchowski, thézeta, 3, c6 thé dugc xacdinh tir
phuong phap do thé dong:

AE pk AE pi

3= AP £Ep AP £5p
Trong d6, AE 1a thé dong, AP 1aap suat, p 1a do nhét dong hoc cua dung dich,
K 1a d6 dandién cua dung dich, evae, 1ado truyén qua cua dung dich thtr va khoang

khong. Gia thiét ciia phuong trinh 1 bao gém: (a) dong chay déu; (b) do dan bé mat


http://www.sciencedirect.com/science/article/pii/S0958211810700690
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khong bianh huong va dong nhat; (c) 4o rong cia dong chay 16n hon rat nhiéu do
day cua 16pdién kép; (d) khong cogradien ndng do theo bat ky phuong nio trong
dong chay.

Thanh phdn nguyén ti:

Phuong phéap phd tia X quang dién tuXPS 1a phuong phip quang phddinh
luong ma c6 thé cung cip cac thong tin vé thanh phan nguyén t6 cta 16p mang PA,
tir 46 ¢6 thé hiéu rd hon cdu trac lién két ngang cia 16p mang PA, dong thoi c6 thé
bd sung thong tin cho két qua thu dugc tir viéc phan tich dinh tinh nhém chirc bang
phuong phapATR-FTIR. Ty 1¢ lién két ngang 1a mot thong sb quan trong nhamdanh
gia dugc mirc do bén ving vé mit vat 1y cia mang. Ty 18 lién két ngang cang 16n thi
mang c6 kha ning van hanh dudidiéu kiéndp suit cao cang 16n. Thong thuong,
nguyén t6 C, N va O 1a cac thanh phan chu yéu dugcdinh luong bdi chiung c6 mdi
quan hé chat ché voi mirc do lién két ngang ciia 16p mang mong PA. Céac nguyén tb
khac, nhu 1a Al, Si, Ti... s& dugc xem xétkhi c6 nhitng thanh phan nhétdinh
dugcdua vao vong thom cua 16p PA trong qua trinhpolyme hoa. Tuy nhién, do kha
nang xuyén thau cua tin hi¢u X-ray chi khoang 2 - 10 nm nén két qué c6 thé khong
chinh x4c néu cac thanh phannano dugc bd sung vao bén duédi cing cia 16p PA.

Ttr viée phan tich két qua thu dugc tir phdXPS, cau tric hoa hoc trong 16p PA
c6 thé dugc xacdinh. Khi ti 16 O/N cang sat voity 1¢ O/N tinh theo C, cé thé
nhandinh ring cang c6 nhiéu nhém chira cac dau mut lién két trong 16p PA. Nhom
chtic nay duoc cho 13 nguyén nhan khién mangNF tichdién dwong & mot khoangpH
rong (pH tir 3 - 10). Ty 1é lién két ngang c6 thé duoc xac dinh thong qua ty 16 C/N

do dugc tir phdXPS theo cong thirc sau.
(), (R
(N2 - (§);,

Trong d6, C/N, laty 1& C/N do duoc bang phoXPS; C/N; laty 1& C/N khi 16p PA

CL=|1-

x100%

c6 lién két ngang hoan toan vaty 18 nay bang 6; C/N, laty 18 C/N khi 16p PA hoan

toan khong co lién két ngang, vé mat Iy thuyét, ty 18 nay bang 7,5.
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Thanh phan nguyén t6 clia mang sé thay doi khi c6 sir dung chét phu gia trong
qua trinhpolyme héa. An va cong su (2011) két ludn ringty 16 O/N & 16p PA ting
lén tir 1,03 t6i 1,34 khi ti 1& khéi lugng ctiapolyvinylalcohol (PVA) so v6iPIP ting
1én tir 0 - 16% [39]. Piéu nay la do lugng 16n nhém chirchydroxin trong cau triic
ctiaPVA lam gia tang thanh phan O.

Cdu triic tinh thé ciia lép mang

Ph6 nhidu xa tia X (XRD) thudng dugc st dung dé phan tich ciu tric tinh thé
cua l6p mang khi co6 su bod sung cac vat li¢unano nhu’éngcacbon, zeolit, Si0,, TiO,,
bac... Viéc bd sung cac vat liéunano nay s& 1am gia ting dang ké hiéu qua 1am viéc
clia mang trong qua trinh loc nudc. Viéc bd sung zeolit s& lam gia ting kha ning
happhu, trao doiion ctia mang, trdd gia ting kha ning loai bo kim loai ning.
NanoAg duoc bd sung c6 thé gia ting kha ning chdng tic mang giy ra tir viéc tich
tu vi sinh vat trén bé mit mang. Ongcacbon dugedua vao ciu tric mang s€ lam gia
ting dang ké dién tich bé mit ciia mang, ting kha ning loai bé cac hop chit hitu co
ciia mang. Phuwong phap phdXRD la phuong phapdon gian nhat dédinh tinh duoc su
cO6 mat cua cac vat li¢unano c6 mat trong cAu tric cla 16p PA.
1.3.5.2.Dac tinh vat ly

Hinh thdi bé mat:

Pé xac dinh dugc hinh thai bé mat ciia 16p mang, ¢ thé ap dung k¥ thuat hién
vi dién tir. Tuy thudc vao mirc phan giai téi da can thiét d6i v6i timg miu dé lua
chon mot trong ba loai k¥ thuat kinh hién vi dién tir 13 hién vi dién tur quet SEM,
hién vi truong dién tir quét FESEM va hién vi dién tir truyén qua TEM. Céc k¥
thuat nay c6 thé cung cip anh hién vi ciia bé mat 16p mang & mirc nanomet cho t6i
vai trdm micromet.

D6 tham wét:

Do tham u6t dong vai tro bt yéu trong viée xac dinh do tham qua ctia mang.
Nhin chung, d6 thdm w6t cang cao, lugng nude qua mang (théng lwong mang) cang
nhiéu va nguoc lai. Hon nira, mang c6 do thdm w6t cao c6 uu diém 1a 6 thé van
hanh & muc ap suat thép hon, tir 6 giam nang luong ti€u thy. Dé xac dinh duogc do

thAm ué6t, can xac dinh duoc 2 thong sb 1a (a) goc tiép xuc va (b) luong nude hip
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thu. Goc tiép xuc duge xac dinh thong qua thiét bi phan tich goc tiép xuc;luong
nuée hip thu duoc danh gia bang cach do su chénh léch khéi luong cua mang kho
va mang da ngam no nudc.

Goc tiép xuc la dai lugng truc tiép chi ra muc do va/ki nude cua 16p mang.
Goc tiép xUc cua giot nudc voi bé mat vat liéu ma 16n hon 90° thi vat liéu nay mang
tinh ki nudc; khi nhé hon 90° thi vat liéu ndy mang tinh wa nudc. Mot vat li¢u siéu
wa nudce thi goc tiép xuc s& bang 0. Trong 16p PA, thanh phan chinh anh huong dén
d6 ua nuée 1a lién két amit, nhém amin & cudi mach va nhoém axitcacboxylic & cudi
mach. Nhom axitcacboxylic va amin ¢ cudi mach mang tinh wa nudc hon lién két
amit. D¢ 1am giam goc thim wét cia mang, cac vat liéu nano va monome mang tinh
wra nude s& duge dua vao cu trac clia mang.

bo hép thu nudc dugce thuc hién béng cach ngadm chim madt khdi luong xac
dinh mau mang vao nudc cit trong vong 24h. Khdi luong mang trude va sau khi
hép thu nudc sé dugc ghi nhan. Po chénh 1é€ch khdi luong chinh 1a lugng nudc ma
mang hap thu dugc.

1.3.6. Higu sudt tich lpc ciia mang

Pay 1a thong sd quan trong nhit ciia mang, quyét dinh hiéu ning sir dung cia
mot loai mang, 1a thong sb6 duoc st dung dé so sanh cac loai mang. Hi¢u suét tach
loc ciia mang duoc danh gia thong qua hai chi tiéu 13 do tham thiu (permeability) va
dd chon loc (selectivity). Ngoai ra, thong lugng dong (Waterflux)va do tach loai
mudi (saltrejection) ciing 12 nhitng thong s6 co ban cia mang can duoc biét toi. Cac
thong s nay bi anh hudng béi cu trac bé mat (P6 nham, kich thudc cia mao quan)
va thanh phﬁn héa hocmurc d§ vaki nudce) ciia mang.

Do thim thau nudc cla mang co thé danh gia bﬁng thi nghiém lgc thyc hién &
quy mo phong thi nghiém. Ddi véi viée xac dinh thong luong dong, mang NF duoc
thir nghiém loc nudc tinh khiét (ca nudc khir ion va nudce cit) & murc 4p suat thiy
tinh cao hon 10 - 20% so v&i 4p sudt van hanh cao nhat nham trdnh gay ra su bién
d6i vé mat cdu tric vat Iy cuia mang. Thoi gian thir nghiém dé dat duoc thong luong

t6i da nam trong khoang 30 phat dén vai gio.
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Sau khi dat dugc trang thai on dinh, thong lugng nudce tinh khiét cua mang &
ap suét van hanh xac dinh c6 thé duoc danh gid. Khi lya chon nudc dau vao, chi tiéu
quan trong can biét 1a 6 dan dién nho hon 5 uS cm nham tranh bat ky su suy giam
thong luong nao gy ra do anh hudng cta ap suat tham thau. Thong lugng nude tinh
khiét cua mang NF dugc tht nghiém & ap suét van hanh xé4c dinh c6 thé duoc xac

dinh theo cong thirc sau:

Q

Jpwr = 2

Trong d6, Q 1a luu luong dong thim qua, A 1a dién tich mang hiéu dung va t [
thoi gian can dédat duoc luu luong Q.

* Chat tan mang dién tich:

Céc loai mubi thuong duge dung dé danh gia dic tinh cia mang NF 1a mudi
tao thanh tir phan Umg trung hoa gitra axit va bazo nhu la NaCl, Na,SO,, MgSO, va
CaCl,. Nudc str dung dé pha dung dich dau vao 1a nude khir ion voi do dan dién
thap hon 5 uS cm™. Nong do ctia mudi trong dung dich dau vao cho thi nghiém tach
loai chét tan cia mang duoc liwa chon & khoang 500 - 2000 mg L, thong thudng 1a
1000 mg L. Viéc lya chon nong d6 mudi thap 1a dé giam thiéu anh huéng cia ap
sudt tham thau.

Ché d6 loc dead-end (loc mot chiéu) thuong dugc &p dung trong viéc danh gia
xac dinh dic tinh ctia mang, song k¥ thuat nay cling c6 han ché. Piéu nay duogc giai
thich 1 thé tich cia dung dich ddu vao giam dan theo thoi gian loc, gy ra su gia
ting néng d6 chat tan. Nong d6 mudi cao c6 thé giy ra su phan cuc ndng do dang
ké & bé mit mang, diéu nay giy ra thong luong dong thim thip va sai sb thi
nghiém. Nham tranh sai s6 nay, viéc thay mé&i dung dich dau vao ngay khi phat hién
su gia ting trén 10% ndng do chét tan so véi néng d6 nguyén goc. i véi thi
nghiém loc dong truc giao (cross-flow), viéc thay méi dung dich ciing can dugc dua
Vao.

1.3.7. P§ bén vitng ciia mang

1.3.7.1. PJ chéng chiu Clo dw
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Mot han ché dién hinh ctia mang ché tao tir phuwong phap polyme hoa da dién
1a viéc mang bi phan huay khi tiép xuc véi clo hoat dong - mot trong nhiing chit khir
trung thong dung duogc sir dung trong viée xur Iy nude va nudc thai. Thanh phan clo
hoat dong nay tan cong vao ciu tric cua 16p polyamit, cu thé 1a thanh phan N trong
lién két amit, tao thanh amit-N-Cl. Tiép theo 1a qua trinh clo hoa khéng thudn
nghich vong benzen thong qua viéc nguyén tir H trong vong benzen bi thay thé boi
nguyén tir C1 nhd qua trinh tai t6 hop Orton. Do vy, mang NF can phai c6 kha ning
chéng chiu v&i mot luong clo hoat dong nhét dinh. Mang polyamit c6 kha nang chiu
clo hoat dong luon 1a myc tiéu dat td1 cua cac nha nghién clru va san Xuét béi khong
chi tranh giy ra rui ro vé viéc phoi nhiém clo trong nuéc thanh phdm, ma con gia
tang kha nang chéng tac nghén sinh hoc khi hoat dong trong thoi gian dai véi nguon
nuodc co su dung clo hoat dong.

Mang ¢6 kha ning chéng chiu tt véi clo hoat dong thi sé it thay d6i vé thong
lwrong dong va kha ning tach loai so véi mang khong chéng chiu. Loai mang hoan
toan khong c6 kha ning chéng chiu véi clo hoat dong thi c6 thé bi phéan ra rat nhanh
trong vong 1 ngdy ngay ca khi ndng d6 clo cuc thap (1 ppm). Mang c6 kha ning
chdng chiu clo ciing c6 thé bi phan hiy néu c6 kim loai c6 tinh xtc tac nhu 1a sit
trong ngudn nudc trong qué trinh van hanh.
1.3.7.2. Kha nang van hanh trong thoi gian dai:

Qua trinh van hanh 1au dai ciia mang c6 thé phat sinh nhiing van dé gay anh
huong dén hiéu qua van hanh cia mang, dic biét 13 hién tuwong tic mang (fouling).
Dé xac dinh anh hudng ciing nhu nguy co tic mang, thi nghiém van hanh thoi gian
dai khoang 1 tudn dugc dwa ra dé danh gia thoi gian st dung ctia mot loai mang
trong diéu kién st dung thuc té.

Trong thi nghiém nay, loai nudc thuc té can xu 1y co thé duge st dung lam
nude dau vao. Nhu vay, cac s6 liéu thu duoc tir thi nghiém s€ mang tinh thuc té va
hitu dung hon trong diéu kién st dung.

1.3.8. Cdc yéu to can kiém sodt trong hé thong mang
Cac té bao mang thuong rat nhay cam va 1a don vi tiém 4n nhiéu rii ro hong

hoc nhat. Do vay, cha ¥ can than bdo vé mang loc duoc uu tién hang dau. Viée lya
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chon duoc cac diéu kién hoat dong tdi uu s& tang tudi tho cla mang rat nhiéu. Khi
thiét ké cac qui trinh cho hé théng loc mang can phai luu ¥ dén kiém soat chat
luong nguén nude cp, nhu ciu tién xir 1y, ap suit van hanh, nhiét do, ti 1& thu hoi,
cac thanh phan c6 kha ning 1am hu hai mang, sy suy giam cong suit, vé sinh va
phuc hdi thong lrgng mang mang.

1.3.8.1. Kiém sodt chdt lwong nguon nuwée cdp cho hé thong mang:

Thiét ké hé thdng mang ludn ludn phai xem xét yéu td quan trong dau tién 1a
chat lwong nude nguon dau vao. Pic trung nudc cap can phai kiém tra bao gom lich
sur ngu6n nude, chat luong nudce hién tai, du doan vé su thay doi trong tuong lai va
anh hudng ciia qua trinh tién xtr 1y. Ho so vé lich str ngudn nude rat ¢ ich dé xac
dinh duoc gia tri trung binh cho cac thong s chat lugng nudc cu thé va udc tinh
dugc huéng trong twong lai. Sy bién doi chit lugng nude theo thoi gian ciing can
duogc can nhic trude khi dua ra thong sb chi tiét ciia hé thong.

Céc chi tiéu vé chit luong nude cdp cho hé théng mang loc phaidugc phan
tich dé co cai nhin téng quan trudc khi thiét ké g@)m c6: nhi¢t dJ, pH, do kiém, do
cung, do dan, téng chit rin hoa tan, canxi, magie, natri, kali, bari, stronti, téng sat,
téng magan, bicacbonat, cacbonat, hydroxit, CO,, sunfat, clorua, florua, nitrat, nitrit,
photphat, silic, amoni, bromua, bo, do duc, chét rin lo lung, chi s6 SDI (chi s6 mat
do bun), sunfit, clo du hodc cac chét oxy héa manh, téng cacbon, vi sinh vat.

D6i khi, ngudn nude cap con dugce danh gia ty 16 phan bd cia cac chét tan theo
kich thuéc phéan tir. Két qua cua su danh gia duoc st dung nhu dinh hudng dé lua
chon dwgc mang phu hop nhat nham tach loai duoc thanh phan chat tan theo yéu
cau dua gia véi muc dich téi thiéu chi phi lip dat va van hanh hé thong.

Hau hét cac hé thong mang ludn doi hoi mot vai don vi tién xir 1y nudc ngudn.
Qui trinh, qui mo6 h¢ théng tién xur 1y phu thudc vao chét lugng nudc cép, loai mang
s& str dung va cac tiéu chuén thiét ké yéu cau khac cho don vi mang. Trong cong
nghé xir 1y nudc thién nhién, qué trinh tién xtr 1y c6 thé s dung véi muc dich:

+ Cai tao nguén nude dé tranh hién tuong mang bi bit ban, tic va bi dong can

trén bé mit tir 6 tang ti da chu ky hoat dong va ting tudi tho mang.
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Mot s6 qua trinh tién xir 1y thong dung cho hé théng loc mang NF duoc trinh

bay trong hinhl.l3.

ngan chd@n sy
hinh thanh cén

cap axit
a. Nguén nudc ngam

chat trg keo ngan chan sy
hinh thanh cén
Loc vét liéu hodc * »| Mang NF |—»
loc MF, UF T T
Bom cép ,
ngudén clorine Axit Khir clo du

(néu loai mang yéu cau)

b. Ngudn nudc cé dd duc thap (bao gébm ca nudc bién)

ngdn chdn sy
hinh thanh can

Keo tu Léng L= Loc vat liéu T Mang NF (-

Bom cdp ngudn
P N9 Axit

¢. Ngudn nudc cé dé duc cao

ngan chan sy
hinh thanh cén

Trg keo _—L{ __ L i
B—GI——|<”—> 1 Loc vat liéu T =| LocNF |—m

om cap nguon Lam mam KNU cacbondioxit  Axit
VoI bd sung axit

Vai

d. Ngudn nudc giau Canxi (bao gébm ca nudc mat va nudc ngam

Hinh 1.13. Mot s6 quy trinh tién xir Iy cho h¢ thong mang NF
(Tran Dirc Ha, Xir Iy nwéc bang cong nghé mang loc 2017)

1.3.8.2. Kiém sodt chdt ran loling

Vé co ban, tit ca cac hé théng mang loc doi hoi phai kiém soat duge cac chét
ran lo ling trong nuéc dé bao vé mang khoi sy qua tai chat ran hodc nang cao hiéu
suit cta hé théng. Cac chat lo limg nho phai dugc loai bo tiy yéu cau doi hoi cua
ting loai mang. Viéc ndy c6 thé 1am giam dang ké tan sudt lam sach mang theo yéu
cau,

Hau hét cac hé thong mang NF déu st dung cac bo loc tién xur 1y tir 1 - 25 pm,

ty thudc vao timg hé théng, ngudn nuéc. Trong truong hop hé théng xu 1y nudce
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ngam, mang loc 5 um dugc khuyén nén str dung. Khi thanh phan chat ran trong
nudc ngudn ting cao dan dén thuong xuyén phai thay mang loc tién xu 1y, hé thong
can thém don vj tién xr ly bo sung nhu cac by loc qua hat vt li¢u cé hodac khong su
dung héa chit trg loc. Trong truong hop thanh phan chat rin cao hon nita (thudng 13
ngudn nudc mit), khi d6 hé thdng co thé sir dung thém quy trinh keo ty, ling trudce
khi loc. Mang UF hodc MF ciing c6 thé can nhic sir dung ddi véi mot s ngudn
nudc dé tién xir Iy cho hé thdng loc NF.

Hai chi s6 quan trong nhat trong hé thong lién quan t&i ham luong chat ran lo
limg 13 d6 duc va chi sé bun (SDI). SDI duogc do bing cach xac dinh lwong cin khi
loc qua gidy loc 0,45 pm, dudi ap suat 30 Psi (207 kPa). D6 duc va chi sb SDI ddi
v6i mang NF yéu cau khac voi cac phuwong phap loc mang khac nhu RO, UF, NF.
Yéu cau vé hai chi s6 nay phu thudc vao loai mang va muc dich ctia qué trinh loc.
Dbéi voi hé théng loc NF dang X04n va dang soi rong, giGi han tdi da do duc 1 NTU
va khong gidi han; chi sb SDI (15 phuat) 1a 3-5 va 3-4.
1.3.8.3. Kiém sodt qud trinh déng cdn

Dbi v6i quy trinh mang NF, kiém so4t su hinh thinh két tda trén bémit mang
thuc chit 12 kiém soat nong do cac mudi cacbonat (chii yéu 1a CaCOs), mubi sunfat
(cha yéu 1a CaSO,) va silic (Si0,).

Tuy thudc vao ty 1& thu hoi san pham loc, ndng do cac mudi va silic trong
dong nudc co thé ting 1én gap 10 1an ban dau. Néu nong do ndy vuot qua do tan cia
mudi trong diéu kién nhiét d6 hoat dong cua h¢ thé)ng thi két taa s& hinh thanh trén
mang 1am giam lyu lugng mang hodc c6 thé dan tdi tic mang, lam hé thong loc that
bai trong viéc phuc hdi.

Péi véi sy hinh thanh cinCaCO; trong nudc ngot va nudc lo cd thé du doan
trudc thong qua chi s bdo hoa Langelier (LSI). Kiém soat sy hinh thanh két tua
CaCO; c6 thé thuc hién béng bién phap:

1.  Axit hoa dé giam dopH va do kiém

2. Giam ndng docanxi bang phuong phap trao dbi ion hodc phuong phap

lam mém bang voi.
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3. Thém cac hoa chit &rc ché dong can dé 1am ting d6 hoa tan ctia CaCO,
trong dong dac.

Giam ty 1¢ dong tham (dong thu san pham sau loc)

Axitaxetic thudong dugc st dung rong rai dé thém vao ngudn nudc nham kiém
soat su hinh thanh cdncanxicacbonat. Axitsunfuric cling hay duoc st dung do gia
thanh thap va khong doc hai, tuy nhién viéc thém sunfat vao ngudn nudc ciing c6
nguy co tao ra cac két tia mudi sunfat. Trong mot sb truong hop, viée st dung
axitclohydiric cling dugc xem xét va lya chon.

Dbi v6i mot s6 loai mang khong phai thanh phan xenlulozo, viéc giam pH c¢6
thé gy ra cac hién tuong thity phan mang, 1am hong cau triic cia mang. Khi do, dé
tranh phai giam pH, hé théng co thé sit dung cac chat chéng ciu can nhu
natrihexametaphotphat (SHMP), axitpolyacrylic. Véi lugng st dung nhé hon 5
mg/l, axitpolyacrylic ¢6 thé kiém soat dugc ngudn nude ¢ chi so LSI dén +2,0.

SHPM va axitpolyacrylic c¢6 thé duoc sir dung dé kiém soat sy hinh thanh cin
lién quan t6i cac thanh phan sunfat nhu canxisunfat, barisunfat, strontisunfat. Trén
thuc té, axitpolyacrylic thuong dugc dung hon trong hé théng mang NF vi né cho
phép mirc d6 siéu bdo hoa cua mot sé ion chinh trong dong thai t6t hon so véi sir
dung SHPM.

Kha ning hinh thanh cin silic cua dong luu (dong thai, dong dam dic) c6 thé
dugc udc lugng theo phuong trinh sau [4]:

S10max) (Mg/1) = S10; (o) (mg/1) x HE s6 hiéu chinh pH

Trong do:

Si0;may 12 NN 0 Si0, i da clia dong dic (mg/1)

Si0;emp) 12 n@)ng do hoa tan cua SiO, tai pH 7,5 phu thudctheo nhiét do cua
nudc (mg/1)

Hé sb hiéu chinh pH 1a h¢ s6 lién quan td1 do hoa tan cua SiO,tai cac gia tri
pH khac nhau

Bang 1.9. Tiéu chuin vé dj hoa tan ciia mot s6 mudi dwoc sir dung trong thiét

ké hé thong loc mang NF
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A . Tiéu chuin trong dong luu (dong thai)
Hgp chat gay — — T oo 7—
N Khoéng st dung | Co6 st dung chat uc ché | Cé st dung chat rc
ra hl@n tlr(-)’ng Ao r A 1.3 3 \ - .7 7 A 1.3 \ -
1t ti chat tc ché hinh hinh thanh can, gia tri | ché hinh thanh can,
et tia .
thanh can thuong su dung gia tri toi da
CaCO; LSI<-0,2 LSI<+1,8 LSI<+2,3
CaSO, IP< 0,8 Kgp IP< 1,5 Kgp IP<2 Kgp
SrSO, IP< 0,8 Kgp IP< 8 ,Kgp IP< 8 ,Kgp
BaSO, IP< 0,8 Kgp IP< 40 Kgp IP< 60 ,Kgp
SiO, IP< 0,8 Kgp IP<1,5 <200 mg/l
(Institute of Mining Technology Rusia, 202(0)
Chu y:

1. Chi 56 LSI sir dung doi v6i nguon nudc ngot va nueée lo, trong treong hop niede mén, chi s6 bao
hoa StiffandDavis (SDSI) dwoc sir dung thay thé. Gid triSDSI thiong phdi nhé hon 0,5.

2. Su hién dién ciia cac ion da héa tri ¢ théanh huong dén su hinh thanh két tia silic khong dung
Véi tiéu chudn trén.

3. Gid triLSI cang dm cho thdy xu hidng an mon ciia nguon nwée cang manh.

Trong mdt sd trudng hop, hé théng loc mang NF c¢6 thé hoat dong voi nong do
silic trong dong luu 16n hon gia tri tai diém béo hoa theo 1y thuyét, dic biét 1a trong
cac truong hop sir dung chéat chéng cau cin. Sy hinh thanh két tua silic ciing c6 thé
xay ra o néng do thép hon néng dd bio hoa noi trén khi c6 sy xuat hién cua mot sb
1on hoa tri ba vi xay ra su tao phurc hoac két tha véi cac ion kim loai nhu Fe (I17) va
AI(IID). Vi vay, néukiém tra cho thiy trong ngudn nudc cap co nong do silic gin
gi61 han hoa tan thi can thiét phai gidm thiéu duoc sy hién dién cta cac ion kim loai
nay.

Mot s6 phuong phap tién xir Iy c¢6 thé sir dung dé kiém soat sy hinh thanh cin
silic:

1. Giam ty 1é dong san pham dé giam ndng dosilic trong dong dic

2. Lam mém bang voi voi ham luong cao dé giam ndng dosilic trong dong
cap vao hé théng mang

3. Tang nhiét d6 dong cip dé ting ndng do bio hoa cua silic

4. Tang pH cua dong cap 1én 8,5 hodc cao hon (cn phai tinh dén tac dong

ctia viéc ting pH dén su hinh thanh cin CaCO)
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5. St dung cac héa chat chdng hinh thanh cin silic.
1.3.8.4. Kiém sodt vi sinh vt

Su phat trién cac vi sinh vat co thé gay tic mang va lam giam cong suat ctia hé
théng. Hon nira, loai mang NF duoc lam tur xenluloaxetat co thé bi phan huy baéi
mét sd enzim sinh hoc do vi khun tao ra. Bién phap kiém soat vi sinh vat cho hé
théng mang phu thudc vao chat lugng ngudn nude cap, dic diém hé thong mang va
muc do chéng chiu dbi véi cac hoa chat khir trung con tdn du, dic biét 1a cac chat
oxy héa nhu clo.

Viéc kiém soat vi sinh vat dic biét can thiét cho hé théng xu Iy nudc mat hon
s0 voi nude ngam, do ngudn nudc mit thuong cé quan thé vi sinh vat cao hon nhiéu
s0 v&i ndng do vi sinh vat trong nudc ngdm. Bién phéap kiém soat vi sinh c6 thé phai
thyc hién lién tuc hodc gian doan mién sao giam thiéu duoc su x4o tron dén mang
do tic nghén.

Khtr trang bang clo dbi khi duoc sir dung mic du ¢6 kha ning hinh thanh cac
san pham phu sau qua trinh diét khuan. Liéu lugng clo can dugc kiém soat chat ché.
HAau hét cac loai mang NF duogc lam tir xenluloaxetat déu co thé chiu duoc néng do
clo du dén 1 mg/l. Tuy nhién, mang NF duoc lam tir cac loai nhya téng hop khac
nhu polyamid (PA) khong thé chju duoc clo du hodc cac chat oxy hoa manh khac.
Trong truong hop thuc hi€n khu trung truéc mang khong chiu duoc clo du,
natribisunfit hodc luu huynh dioxit c6 thé dugc thém vao trudc mang. Than hoat
tinh d6i khi cling duoc st dung dé khtr clodu nhung thuong st dung cho cac hé
théng nho. Hién twong tai nhiém vi sinh theo phia sau dong chay da khu clo du
hodc cac chat co ngudn gde vi sinh vat thoat ra tir than hoat tinh cling c6 thé tré
thanh van dé v6i hé thong mang. Hé thong khir tring bang clo va khir clo du sau khi
khir trung néu duoc st dung can phai duogc thiét ké rat dang tin cay dé ngin ngira
nguy co tiép xuc ciia chat oxy hoa véi mang.

Kiém soat sinh hoc dinh ki thong qua diéu tri sdc voi natribisunfit hodc két
hop v&i cac chat khong phai clo khéac ciing duge st dung trong hé thong mang NF.
Khtr tring bang tia cuc tim ciing c¢6 thé sir dung cho budc tién xir 1y trong cac hé

thong loc mang, nhung dé soét lai mot vai c4 thé vi sinh ciing c6 thé dan téi van dé
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tai phat nhanh chéng. Doi khi don vi loc mang UF, MF ciing duoc sir dung dé kiém
soat vi sinh vat trudc khi loc qua mang NF.

D6i voi hé théng mang néu ngung sir dung trong mot thoi gian dai ¢6 thé lam
vi sinh vat phat trién. Khi do, can c6 bién phap ngin chin su phat trién cta vi sinh
vat bang cach dit trong dung dich bao quan hoic rira sach mang truéce khi tam dirng
hoat dong.
1.3.8.5. Kiém sodt hydroSunfit

Cau hoi dit ra 13 tai sao phai kiém soat nong dohydrosunfit mic di né khong
lam hu hai t61 mang NF

? Boi 18, & ngudn nudc xudt hién chi tidu nay (thudong la nudc ngam, mo
khoang, nudc giéng khoan), néu nd khong duoc loai bd trude khi vao mang loc s€
hinh thanh luu huynh bam trén bé mit mang. V&i phuong thirc 1am sach bang hoa
chét thong thuong (dung hoa chét axit va kiém) s& khong thé loai boé duoc cin luu
huynh bam trén bé mat. Cac mang bi tic theo cach nay thuong phai thay thé bang
mot don vi méi 1am ting chi phi van hanh. Do vay, ngudn nuéc cip néu bi nhiém
sunfit cAn phai dugc xir 1y trude khi qua don vi mang loc. Pbi véi ngudn nude co
ndng d6 6 nhiém hydrosunfit thip (<0,1 mg/1) c6 thé khong cAn mot giai doan tién
xtr Iy phtc tap, né c6 thé bi loai bo tai vi tri cudi cung sau khi dung héa chét khir
tring. Trudng hop ngudn nudc c¢6 ham lugng hydrosunfit 16n (>0,1 mg/l), co6 nguy
co gy ra van dé tic nghén 16n ddi voi mang, khi d6 hé théng can thiét phai duoc
thiét ké c6 don vi tién xur 1y dé loai bo.
1.3.8.6. Kiém sodt Sat va Mangan

Sat va mangan co thé gy ra van dé véi hé thong mang nano. Tuy nhién, néu
chung ¢ trang thai khir va hoa tan trong nudc thi hdu nhu khong gay nén van dé 16n.
Do sit va mangan s& chuyén sang dang két tia khi co6 mit cua oxy va pH cao, trong
truong hop ndy, viéec bd sung axit 1a can thiét dé kiém soat sy hinh thanh cin
hydroxit kim loai 1én bé mit mang.

Mot s6 chit phu gia nhu natrihexanmetaphotphat ciing duoc sir dung dé ngin
ngira su két tia cua sit va mangan. Céc axitpolyacylic duoc st dung dé ngin can su

hinh thanh két tha cac kim loai Ca, Ba, Mg lai c¢6 kha ning phan tmg véi sit va
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mangan gy ra két tia phia cudi mang loc, do vay khong nén sir dung nhing loai
nay khi ngudn nude co chira sat va mangan. Mot s6 chat chong dong cin doc quyén
(ngin can su hinh thanh cin hodc tic nhan phan tan) ciing duoc st dung dé kiém
soat nguy co hinh thanh cin va két tia bam trén mang khi ngudn nuée ¢ su hién
dién cua sat va mangan.

Trong trudng hop ndéng do sit va mangan 16n s& phai dung t6i bién phap tién
xtr 1y dé loai bo ching trude khi qua don vi loc mang. C6 ba qui trinh thudng dugc
st dung 1a dé loai bo st va mangan 1a:

1. Str dung mot s6 chat nhudxy khong khi, clo, hodc cac chit oxi hoa
tuong tu déoxi hoa sat va managan, sau d6 cé thé loai bo chiing thong qua qua trinh
loc bé“mg vat li¢u thong thuong, loc MF hodc UF.

2. St dung thude tim (KMnO,) déoxi hda mangan sau d6 loai bo chung
bang qué trinh loc qua cat mangan.

3. St dung qua trinh trao d6i ion dé lam mém nudc.

4. Cac chat oxi hoa ton du sau qua trinh xir 1y sit, mangan can phai duoc
do va kiém soét trude khi di vao hé théng mang NF. Trong trudng hop trude d6 sir
dung voi lam mém nudc, n6 ¢6 thé cho loi ich loai bo st va mangan tdt.
1.3.8.7. Kiém sodt chdt hitu co

Chét hitu co ton tai trong nudc ¢ hai dang, chit hitu co tan va chét hiru co lo
Itg. Chat hitu co lo ling thuong 1a cac hat chat rin hitu co hodc vi sinh vt, chiing
gdy ra sy tac nghén do bam 1én bé mat mang va lam bit 15 mang nhung khong lam
hu hai mang

Trén thuc té, hé théng mang loc nano cé thé duoc thiét ké dé loai bé cac thanh
phan chit hiru co tan va mau. Nhung ciing c6 rat nhidu chat hitu co gy ra van dé
d6i voi mang loc. Khong c6 mot danh gia cy thé nao anh hudng cia TOC 1én su suy
giam hoat dong ctia cdc hé thong NF, nhung trong trudng hop ngudn nudc cap co
TOC>10 mg/l 16i khuyén dua ra 13 ngudn nude nén duge danh gia nhimg tac dong
tiém tang cta thanh phan hiru co 1én don vi loc mang. Khi d6 cong viéc thiét ké bao
gom thém cac thi nghiém xac dinh kha ning gy anh hudng ctia cac thanh phan hiru

co hoa tan 1én hé théng mang trude khi dua ra so do cong nghé phu hop.
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Céc qua trinh keo tu, tao bong va ling c6 kha niang lam giam dang ké ham
luong chat hitu co tan trong ngudn nudc trude khi nd xdm nhap vao don vi mang.
Doi khi bd loc than hoat tinh duoc sir dung dé loai bo chét hitu co tan va clo du.
1.3.8.8. Kiém sodt pH

Trong mdt sb truong hop hé thdng c6 thé duoc didu chinh pH dé giam nguy co
hinh thanh két tia hodc trong giai doan 1am vé sinh mang dé phuc hdi thong luong.
Trong cac trudng hop d6 can chi ¥ t&i giéi han chiu pH cua vat liéu ché tao dé
tranh 1am hu hai va hong mang.

Khi cung cdp mang loc, nha san xuét luon dua ra pham vi pH ma mang nén
hoat dong. Phan 16n cic mang nano déu c6 kha nang tiép xuc lién tuc & ving pH
rong tir 4 dén 10. Trong trudng hop tiép xtc khong thuong xuyén, trong qua trinh
1am sach mang khoang pH c6 thé chiu dugc rong hon tir 2 dén 12.

Tuy nhién, mdt s mang 1am tir xenluloaxetat thuong doi hoi khoang pH hoat
dong hep hon tir 4 dén 6,5 nham han ché sy xubng cip ciia mang do qua trinh thuy
phan. Nguoc lai, mot s6 mang lam tir polysulfone (PSU) hoic polypropylen c6 thé
hoat dong thuong xuyén ¢ pH 2-13. Mang polyamidcé thé hoat dong trong khoang
pH2-11.

Luyc day tinh dién dong vai trd quan trong trong viéc loai bo cac chét tan cua
mang nano. Luc nay xuét hién do su tich dién trén bé mat mang. Pién tich trén bé
mit mang lai phu thudc vao gia tri pH cta mdi tryong. Do vay khi pH thay d6i s&
1am thay d6i bé mit tich dién tir d6 dan toi thay ddi kha ning tach loai cac chat tan
cua mang NF. Vi du, kha nang loai bo chit hitu co tu nhién cua mang nano giam
xubng rd rang khi giam pH [7]. Nguyén nhan cta hién tuong nay duoc giai thich 1a
do su giam luc d:fly tinh dién gitra chét tan va bé mat mang vi bé mat mang tich dién
it hon & pH thap. Kha ning tich dién trén bé mit mang phu thudc vao diém dang
dién cia loai mang st dung. Cac mang nano thwong mai hau hét 1a mang ludng tinh
va c6 diém dang dién dao dong trong khoang pH tir 3 dén 5 [2]. Kha ning tich dién
trén bé mit mang thay d6i 1a do sy suy giam proton ciia cac nhém chuc trén bé mit

mang c6 nguon tir cac qua trinh san xuat.
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Su tich dién trén bé mat mang ciling déng mot vai trd quan trong trong viéc
tach loai cac ion trong nudc, cac nhom chirc trén bé mit mang sé& thu hit nhitng ion
c6 dién tich trai diu va ngan can chung di qua mang (cac ion ciing du do bi day boi
luc tinh dién nén khong thé tiép can bé mit mang do d6 khong thé di qua mang).
Hiéu tng nay két hop véi su thiéu hut ion cung loai & bén trong mang giy ra mot
thé goi la thé can béng Donnan. Do nhu ciu bao toan dién tich trong dung dich, su
tich tu cac ion nay sé& 16i kéo cac ion nguoc ddu khac. Theo co ché nay, kha ning
loai bd céc ion ciia mang s€ tang lén khi tdng dién tich mang hoac tang hoa tri cac
ion tich dién cung dau [3]. Tuong tu, ddi véi cac mang ban thdm, do nhu cau vé su
can bang dién tich trong dong thim va dong luu c6 thé thay doi dang ké dén kha
nang loai bo cac i1on khac khi c6 mat hon hop cac chét tan. Vi du, khi mang nano cé
kha ning loai bo ioncanxi s& c6 kha ning tach t6t hon ddi véi cac ion trai diu don
nhu nitrat, clorua. Viéc thay doi néng dd cac anion canh tranh trong dong luu cling
c6 thé anh hudng toi kha ning loai bo cac ion nay ctia mang NF. Vi dy, khi ndng d6
sunfat trong dong vao tang lén s€ lam tdng kha nang tdch sunfat nhung lai [am gidm
kha nang loai bo cac ionnitrat va clorua so vdi dung dich chi c6 cac anion don [5].
1.3.8.9. Kiém sodt nhiét do

Nhiét 6 c6 kha ning anh huong dang ké dén hé thdng mang theo nhiéu cach:

+ Lam thay ddi tinh chat vat liéu ciia mang va lam anh hudng dé tudi tho cua
mang.

+ Lam thay ddi d6 hoa tan cia cac chét tan, dic biét 1a voi cac mudi it tan va
silic. Do vdy, n6 c6 kha ning 1am ting nguy co gy tic va han ché sy phuc hoi cua
mang.

+ Anh huéng dén d6 nhét cua nudc do d6 anh huong dén tée do dong tham,
lam thay ddi dién tich can thiét caa mang loc.

Cac mang nano lam tir xenluloaxetat co thé hoat dong & nhiét do tbi da 35°C
dén 40°C. V&i mang lam tir polyamid c6 thé hoat dong & nhiét do cao hon 40°C dén
50°C. Tuy nhién, tudi tho cia mang loc ciing giam dang ké khi thuong xuyén hoat

dong & nhiét d§ cao nay. Riéng vdi loai mang lam tr vat liéu vo co (vi du mang
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gém) c6 thé hoat dong ¢ nhiét do cao dén 100°C ma khong anh hudng nhiéu t&i tudi
tho ctia mang.

Nhiét d6 ting dan t6i do nhdt ciia nudc giam, do vay lam ting téc do dong
thAm qua mang. Khi thiét ké hé théng mang hoat dong & cac nhiét do khac nhau cin
can nhic dé ting hodc giam dién tich mang can thiét. Xac dinh dién tich mang can
thiét nén sir dung nhiét 46 thip nhat dé tinh cho cong suét cao nhit can dap ung.

Nhiét d6 khong chi anh hudng truc tiép dén tudi tho mang, dén téc do dong
thAm ma con anh hudng gian tiép téi hiéu suat mang bang cach tic dong ti do tan
ctia cic mudi it tan. Phan 16n cac mudi tan t6t hon khi tang nhiét do, nhung ciing co
mot s6 mudi co nguy co két tia & nhiét d6 cao nhu canxicacbonat.
1.3.8.10. Kiém sodt dp sudt

Dong lyc cta qué trinh loc mang nano 1a ap suat, do vay co6 thé du doan rang
dong thim qua mang sé& ting 1én khi ting ap suat cua dong vao. Tuy nhién, thuong
thi quan sat thiy khi ap sut ting 1én t6i mot gia tri ndo d6 thi dong thim s& khong
tang 1én nira, khi d6 toc do dong tham khong con phu thudc vao ap suat. Mire do t6i
da nay con duoc hiéu 13 thong luong t6i han chuyén khdi. Trong truong hop chua
dat t6i thong lugng toi han chuyén khdi, khi ting ap suit s& din t6i ting thong
luong nudc qua mang, mot can bang ngay lap tirc boi su gia ting su tich tu cac chat
lam giéi han dong thdm gan bé mit mang. Khi hai qua trinh ndy cin bang 1 lac
mang dat dén gia trj thong luong téi han chuyén khdi.

Viéc kiém so4t ap sudt co thé gitp diéu khién ty 1 thu hoi, tbc d6 dong thim
qua mang va tham chi chat luong nuéc loc.
1.3.8.11. Kiém sodt sw suy giam céng sudt, lam sach va phuc hoi théng lrong mang

Nhiém ban mang 13 mét trong nhing mdi quan tdm hang dau trong qué trinh
thiét ké va van hanh mot hé thdng loc mang, chinh vi Iy do d6 ma ludn can t6i cac
bién phap tién xu ly, k¥ thuat vé sinh mang va diéu kién van hanh. Hién tuong
nhiém ban mang ludn hién hitu véi mic d6 phu thudce vao cac diéu kién cy thé cia
dac trung 6 nhiém cia dong vao vé phuong dién hoa hoc, vat 1y, sinh hoc, loai

mang va ché do van hanh. Bon dang nhiém ban chinh doi véi mang gom: cin khong
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tan, két tia mudi vo co, nhiém ban chit hitu co va vi sinh vat. Ngoai ra, mang cling
c6 thé bi pha hity do cac phan tng héa hoc voi mot s loai hoa chit.

Pé kiém soat sy nhiém ban mang thuong ap dung bdn bién phap: xu Iy nude
dau vao, rira mang bang nudc, xtr Iy véi hoa chat dé duy tri hoat dong ctia mang, vé
sinh mang bang hoa chét.

Xt 1y dong nudc vao duoc sir dung dé giam cin khong tan va mat do vi sinh
vat nhim 1am giam kha ning nhiém ban mang.

Xir 1y véi hoa chét va duy tri hoat dong ciia mang, vi du dé han ché két tua ciia
canxicacbonat, canxisunfat bang bién phap hoa hoc.

Rtra mang bﬁng nudc c¢o6 kha ndng han ché su tich Iy can trén bé mat mang,
d6 1a phuong phap loc truot. Mot sé hé loc mang duoc thiét ké rira theochu ky dé
chdng cin tich liy.

V¢ sinh mang béng hoa chat duoc goi 1a vé sinh tai chd (Cleaning-In-Place,
CIP), d6 1a bién phap loai bo chit ban trén mang ma chung khong loai bo duoc bang
bién phap rira voi dong nudc. Cac loai cin lang trén c6 thé tach loai bang cach thay
d6i tinh chat cua dong nudc va st dung hoa chat tay rira. Thong dung, nguoi ta sir
dung dung dich vé sinh c6 pH cao va thip két hop v6i chat hoat dong bé mat dé lam
long tinh chit bam dinh cua cdn trén bé mat mang. Mot s6 loai mang kiéu mdi ¢o
kha ning chiu duoc khoang pH rong tir 1 d&én 13. Dung dich pH cao c6 tic dung loai
b6 tac nhan nhiém ban mang do vi sinh va chat hitu co, dung dich c6 pH thap co tac
dung loai bé can canxi.
1.3.8.12. Kiém sodt ty 1é thu hoi

Ty 18 thu hoi (Y) dugc xac dinh 14 ti sb gitra lvu luong dong thimva luu lugng
dong cip theo cong thirc sau:

Y =Q,/Q¢x 100

Trong do:

Y: ty 1& thu hdi (%)
Q,:Luu luong dong thim;
Qg:Luu luong dong cép.
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Luu luong dong cap cho hé thdng phu thudc vao ty 18 thu hoi ciia don vi mang
loc. Ty 18 thu hoi t6i da cua hé thong thuong phu thudc va bi kiém soat boi chat
lwong ngudn nudc cip. Khac voi ki thuat dién tham tach, ty 1& dong thu hdi cta k¥
thuat loc mang nano va tham thau nguoc bi phu thudc vao néng dd mudi it tan va
silic trong nudc ngudn.

Tuy thudc vao ty 1& thu hoi san pham loc, ndng do cac mubi va silic trong
dong nudc co thé ting 1én gip 10 1an ban dau. Néu ndéng do ndy vuot qua do tan cla
mudi trong diéu kién nhiét d6 hoat dong cua h¢ théng thi két tia s& hinh thanh trén
mang lam gidm luu luong mang hodac cé thé dan tGi tac mang, lam hé théng loc that
bai trong viéc phuc hdi.

Dé tang ty 1 thu hoi can phai co bién phap ngin can su hinh thanh déng cin
trén bé mat mang. Cac bién phap co thé ap dung dé wc ché sy hinh thanh cin nhu
diéu chinh pH, sir dung céc chét trc ché.
1.3.8.13. Kiém sodt cdc héa chdt c¢é khd ndang lam hw hai mang

Su lya chon loai hoa chat lam sach mang khong chi phy thudc vao dang chét
gy tdc c6 mit trong hé, ma con phu thudc vao kha ning khang chiu hoa chit cia
vat liéu mang va cua toan hé. Su can trong can duoc luu y khi stir dung cac hoa chét
nay do tinh oxi hda manh cua chiing co thé giy ra cac tac dong bat loi ddi voi hé
théng hodc giy hu hai t6i mang néu khéng duoc st dung hop 1y. Diéu nay dic biét
ding d6i v6i cac mang polyamide vong thom, do kém bén hon mang
xenluloaxetatva cac mang polysulphone. Vi du, mot vai chit hoat dong bé mit dang
cation hodc dang phi ion cé thé hap phu 1én mang polyamide va gy giam thong
luong.

Céac mang polyamide ciing khong cé kha nang chong chiu ddi vai cac tac nhan
khtr truing c6 tinh oxy hdéa manh nhu H,0O,, NaClO. Cac axit dugc st dung dé lam
sach hé mang can phai duoc stic rira sach k¥ ludng trude khi str dung NaClO dé khir
tring do NaClO & pH thip c6 thé 12 nguyén nhan gy dn mon d6i voi thép khong ri.
pH cua dung dich hoa chit dung vé sinh mang phai nam trong khoang chiu duoc
cua cac mang polysulphone 1a 1-13 va ctia cac mang xenluloaxetat 1a 3-8.

1.3.8.14. Kiém sodt kha nang loai bé thanh phan tan trong nuéc
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Kha nang chat tan bi giir lai hoac di qua mang phu thudc vao:

1. Théng sé ky thudt ciia mang tir nha san xudt. Vi mang NF, cac nha san
Xuét thuong dua ra thong ) ky thuat vé kha nang tach mudi kim loai héa trill
(thwong 14 MgSO,) va phan tir lugng bi chin dé néi 1én kha ning tach cac chét hiru
co. Pbay 1a mdt khai niém tuong ddi duge thue hién trong cac thi nghiém don Ié,
trong thyc té né phu thudc nhiéu vao qua trinh van hanh va chat lugng nude cap.

2. Kha néng tach chat tan vé co so véi hitu co. Mang NF c¢6 kha ning tach
loai cac ion va chat hitu co khong bay hoi & mic d6 cao. Cac mang composit
thuong théhién kha ning tach chat hitu co t6t hon so v6i mang xenluloaxetat hay
mang sgi rong polyamit.

Cac mang dugc st dung trong quy trinh NF duoc ché tao tir celluloseacetate
va aromoaticpolyamide vé6i cac thudc tinh nhu kha nang khir mudi c6 thé dat 95%
d6i voi cac mudi kim loai hoa tri 11, 40% ddi v6i mudi hoa tri 1. Khoi lugng phén tir
bi chin (MWCO) xap xi 300 dalton dbi voi chat hitu co.

1. Loai mang. Thanh phan ciu tao mang c6 théanh huéng dén kha ning
tach chat tan theo thoi gian. Cac mang composit thuong 6n dinh va duy tri kha ning
tach trong thoi gian dai hoat dong. Cac mang xenlulo thuong bi thuy phan theo thoi
gian nén 1am giam dan kha ning tach cic chat tan cia mang. Mirc do giam sut phu
thudc vao téc do thuy phan, nhung théng thuong co théude doan lugng mudi di qua
mang tang gap do6i sau 3 nam hoat dong.

2. pH hoat dong. Do pH cta ngudn nude c¢d anh hudong dén kha ning loai
b6 cac thanh phan ion ctia mang nano do tac dong cua né tdi do tan ctia mot sd
mudi va kha ning tich dién trén bé mit mang. Cac loai mang composit thuong cé
mot gia tripH t6i wu va tai d6 kha nang tach t6i da, mic du khong phai lac nao nd
cling 14 tham sdduoc cong bd. Khi pH ting trén 5,5, kha ning loai bo cac ionflorua,
cacbonat ting 1én. Kha ning loai boboron ting 1én khi pH ting tir trung tinh dén cao
hon.

1.3.9. Xdc dinh cdc thong so vdn hanh hé thong mang NF
Thiét ké van hanh mot quy trinh loc mang co6 thé rat khac biét, ty vao ciu

hinh modul va tng dung khac nhau [11]. M6t s6 luong cac modul dugc két ndi ciing
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véi nhau dé tao thanh mot don vi xir ly. Diéu mong muén 13 t6i wu hoa toan bo hé
théng loc nhdm dat duoc chi phi dau tu, van hanh thap va chat luong san pham tot
v6i nang sudt cao. Thong thuong, trong quy trinh mang MF va UF khong can thiét

c6 don vi xu 1y so bg, tuy nhién, lai 1a yéu cau budc phai c6 doi voi1 quy trinh mang

NF.
a Dong cap b
l l l : Modul mang

Dong cap Déng thai
-

Modul mang

l Déng thim i Dong tham

Ché d6 loc mot chiéu Ché db loc truot
Dead-end operation Cross-flow operation

Hinh 1.14. Nguyén Iy van hanh theo phwong thirc/ché d loc mét chiéu (a) va
loc truot (b)
(Tran Birc ha, Tran thi Viét Nga, Cong nghé loc mang, 2017)

Hé théng don gian nhét 1 cAu hinh van hanh theo phuong thirc loc mét chiéu.
Do dong cép bi ddy cudng birc qua mang, ndng do cac chat bi chin tang 1én ¢ phia
dong luu va tich lity trén bé mit phan cach mang; dan téi chat luong dong thim s&
giam dan theo thoi gian. Do vay, trong cac ing dung cong nghiép, phuong thirc loc
mot chiéu it dugc tng dung. Thay vao d6, quy trinh van hanh theo phuong thirc loc
truot thudng duge lua chon do ¢6 nhiéu vu diém nhu 6n dinh cong sut, chat luong
nudc sau loc, tan suat tic nghén thap.

Trong ché d6 van hanh loc truot, dong nudc cap vao trong modul chira thanh
phan cac chit tan nhat dinh, né di theo hudng song song voi bé mit mang. Cac
thanh phan chat trong dong chay thay dbi doc theo modul mang va bj tach thanh hai
dong: mot 1a dong thidm hay dong nudc sau loc, hai 1a dong luu hay dong thai. Su
suy giam twong d6i nho cua thong luong véi phuong thire loc trugt ¢ thé duoc
kiém soat va diéu chinh bang cac ciu hinh mang va toc do dong hop 1y.
1.3.9.1. Phwong trinh thiét ké

Dong thim qua mang c6 thé biéu dién theo phwong trinh sau:
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Fy = A X (Pyy- I) (1)
Trong do: F,: thong luvong nudc (g/cm?.s)
A: hé s6 thim ciia nudc (g/cm?.s.atm)
P,..: ap sut thuy lic, khac nhau véi mdi loai mang (atm)
I1,,: 4p suat thAm thau, khac nhau véi mdi loai mang (atm)

Dong chat tan (hodc mudi) di qua mang co6 thé biéu dién theo phwong trinh

F,=Bx (C;-C,) (2)
Trong do: F.: théng luong chit tan (hoic mubi) (g/cm?>.s)
B: hing s6 thdm cia chit tan (hodc mubi) (cm/s)
C,- C,: chénh léch ndng d6 giira hai phia ctia mang (g/cm?)
Hé sb thdm cua nude va chat tan 1a dic trung phu thudc vao loai mang.

Su phu thudc ctia nong do chit tan trong dong tham vao cac ap suat va ty 1&

thu hoi c6 thé biéu dién qua cong thirc:

ki Cy k:C;
Cp = 2—2r Cp =
K Fom — nrm}(ﬁ) + k;

2-—2r
kw{E‘:m - nrm}{r

=)+ K,
3)
Trong do:
k, va k; 1a hé sb chuyén khéi cta nuéc va chat tan qua mang [L,t/M], [L/t]
CivaC,la ndng do cua chét tan trong dong vao va dong thim (M)
r 14 ti 1¢ thu hoi

Theo phuong trinh (1) va (2) cho thiy, thong lwong nude phu thude vao ap

suat a4p dung 1én mang, nhung thong luong chat tan thi khong. Piéu nay phu hop

v6i phuong trinh (3), néu ting ap suét va giir nguyén céac thong s6 khac thi ndng do

chat tan trong dong thAm C, s€ giam xudng tirc 13 tang toc do dong.

Ciing theo cac phuong trinh trén cho thay, khi nong d6 mudi ting 1én lam ting

ap suat thAm thau s& dan t6i giam thong luong va ting dng mudi qua mang.

Tang ti 16 thu hoi (r) s& 1am giam chat luong dong thap theo phuong trinh (3).

Do vay vo1 moi hé thong can can nhac lya chon dé€ t6i uu cac thong s6 nhu ap suat,

ti 1€ thu hoi ung véi tirng ngudn nude khac nhau.
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1.3.9.2. Ti I¢ thu héi

Nhu phén tich muc 3.1, lya chon ty 1& thu héi thich hop phu thudc vao dic
trung ngudn nudc cung cip cho hé thdng. Viéc can nhic ti 1& thu hdi hop 1y phu
thudc vao:

Kha nang hinh thanh két tiia. Khi ting ti 16 thu hoi s& lam ting ndng d6 cac
chét tan trong dong luu va c6 nguy co hinh thanh két tia. Thanh phan cua ngudn
nudc cip can phai duge danh gia déude luong ti 16 thu hoi tdi da va c6 thé phai thuc
hién budc tién xur 1y (vi du: diéu chinh pH hodc thém chat chong cau cin). Nong do
chét tan gan bé mat mang 16n hon trong dung dich do su phan cuc ndng do.

Ché dp thiiy lwe. Dong nuée di qua mang phai dap ng duoc yéu cau dong
vao t6i da va dong thai t6i thiéu dé t6i wu hiéu suat ciia mang. Thiét ké hé thong
phai 1am sao ludn cung cip di cho mang dam bao téc do dong ra cudi cung (chinh
1a dong thai hay dong luu) khong dugc thap hon gia tri ciia nha san xuat dua ra. Tuy
nhién, khi thiét ké hé thong luén mong mudn dat duoc ty 1¢ thu hdi tdi da, didunay
c6 nguy co dan t6i dong thai c6 thé thip dudi muc qui dinh. Do vay, giai phap dua
ra c6 thé 13 sir dung k¥ thuat loc phan doan dong luu cho phép nang ty 18 thu hdi cta
hé théng 1én 75%, nhung trong tung giai doan, ty 1¢ thu hdi lai van duge kiém soat
& muc 50% .Hodc, trong mot vai hé thong nho, phuong an thiét ké sir dung bom
quay vong dong luu vé dé tang toc d6 dong thai trén muirc tdi thiéu.

Tiét kiém nguon nwéc, giam khoi lwong nwéc thai. Khoi luong nude ngudn
can st dung dé tao ra cung luong nudc loc giam xudng khi ting ti 1& thu hoi. Ti
léthu hoi toi da s& giam t6i thiéu ca ngudn nude cap can st dung va luong nude thai
sinh ra.

Chit lwong dong thdm. Nong do chét tan trung binh trong dong luu s& ting
1én khi ting ti 16 thu hdi. Va vi dong chét tan qua mang 1a mot ham phu thudc vao
ndng d6 cac thanh phan tan trong dong luu, dan t6i chit lugng dong thim s& giam
khi tang ti 1& thu hoi.
1.3.9.3. Thong lwong dong

Trong mot hé théng c6 chtra hon mot giai doan, gia tri thong lugng cod thé biéu

dién nhu 13 gia tri trung binh cua ca hé thdng hodc cac gia riéng 1é cho timg giai
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doan. Thong lugng cua timg modul trong hé thong thuong giam dan tir giai doan
dau dén cudi do TDS dong cép ting dan va ap suit giam dan vé phia giai doan sau.
Cong suét cta hé thong dugc xac dinh bang tong cong suat ctia cac nguyén to mang
trong hé théng. Cong suit ctia mdi don vi mang dugc xac dinh bang tich giita thong
luong va dién tich bé mit cua mang do. Do vay, ) luong don vi mang can thiét
dugc tinh toan dua vao thong luong mang trung binh va dién tich bé mit cia mdi
don vi mang. Vi dy, mdt mang NF thong dung trén thi truong cé kich thudc duong
kinh x chiéu dai 1a 8 inch x 40 inch c6 dién tich bé mit 350 - 400 ft* (33 - 41 m?)
dugc thiét ké voi cong suat 30 - 57 m¥/ngay.

Khi ting tbc d6 dong thim qua mang, cic thanh phan co kha ning gy tic
mang trén bé mit s& ting 1én. Do vy, theo 1y thuyét s& c6 mot gia trj théng luong
dong t6i wu cho mdi su két hop giita ngudn nudc cip va mang. Nhin chung, hé
thong mang thiét ké c6 ngudn nudc ngdm cé thé tinh toan véi thong luong cao hon
so v6i ngudn nude mit do thanh phan ran lo ling thudng cao hon trong ngudn nude
mat.

Cong suit cia mdi modul mang thudng dugc dua ra bai nha san xuat. Cac
thong s6 nay thu dugce qua cac thir nghiém trong cac diéu kién tiéu chuan thuong
khong giéng vai didu kién san xuét thyc té. Do vay, hiém khi hé thong thiét ké dat
dugc thong luong d6 do su anh hudng cua cac thanh phan gay tic, dong cin ludn
hién hitu. Thong luong thiét ké ddi véi nudc ngam co thé chap nhan khoang 60 - 70
% so v&i gia tri nha san xuat dua ra, va tham chi chi khoang 40% véi ngudn nudc
mat [6].
1.3.9.4. Nhiét do

Nhiét do ctia nudc 1a mot yéu to can phai can nhic téi khi thiét ké hé thong loc
mang. Nhiing luu ¥ quan trong nhat vé anh hudng cta nhiét d6 1én hoat dong ctia hé
théng gdm:

1. H¢ théng van hanh ¢ nhiét d§ cang cao thi yéu cau ap suét van hanh
cang thép dé dat duogc cung luu lugng so voi khi hoat dong & nhiét o thép.

2. Chat luong dong thAm qua mang giam khi nhiét do tang va giit nguyén
gia tri thong luong (khi d6 dong nuéc qua mang cd dinh nhung dong chit tan qua

mang ting 1én). Khi thiét ké hé thong nén sir dung gia tri nhiét d6 thap nhat cta khu



64

vuc dé xac dinh ap suit t6i da can cung cip cho mang dé dat dugc cong suat yéu
cau (str dung dé xac dinh cong suit va ap suit bom ngudn) vi ap suat can thiét thip
hon & nhiét do cao.

3. Néu thong luong thiét ké dugc giitdn dinh, nhiét do cao nhét s& khién
cho chit luong dong thAm xAu nhat do dong chat tan qua mang ting khi nhiét do
tang.

4. Néu gia sir cac yéu t6 khac nhu dién tich mang, ap suét 1a mot hing sb
thi cong suat mang s& giam tir 30 dén 40% khi giam nhiét do tir 30 xudng 15 °C.
Mot phép tinh gan diing cho mang NF, dong thim & mot nhiét d6 bt ky so voi dong
& 25°C véi gia thiét cac yéu td khac 13 hing s6 c6 thé tinh toan theo phwong trinh
sau [9]:

Q, = Qs x 1,037

Trong do: Q,: dong thAm & nhiét do T

Q,5): dong thim & 25°C
T: nhiét do cua nudc (°C)
1.3.9.5. Ap suat

Ap suét cung cip cho mot hé théng mang phu thudc vao cac yéu td sau
Loai mang st dung
Thong lugng
Ti 1& thu hoi
Nhiét do
Ap suét dong thdm
Ap suit tham thau

NS k=

Su thay d6i theo thoi gian

Dé dam bao hé théng ludn hoat dong voi cong sut va chat luong dong thim
mong muén theo thdi gian thi hé théng bom phéi cung cip day di ap suat dong
nudc trong sudt thoi gian hoat dong ctia mang. Ba nguyén nhén chinh dan t6i su suy
giam cong suat theo thoi gian 1a sy bam ban va dong can trén mang, sy nén chat
mang va sy phan huy mang.

Ap suét thuc hién quy trinh mang NF 1a yéu t6 chi yéu anh hudng t6i chat

luong va cong suit dong tham. Ap sudt van hanh mang NF thuong trong khoang tir
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7 - 14 bar thap hon so voi hé loc mang thadm thau nguge.Do vay, tily vao yéu cau
chit luong nudc loc, cong suat loc va cac diéu kién van hanh khéc (chét luong nudce
nguén, nhiét d0) ma luya chon ap suét phu hop cho hé théng. Trong trudong hop can
thiét c6 thé xac dinh ap suét loc phu hop théng qua viéc bé tri hé thong loc qui mo
nho trong phong thi nghiém.

Do ¢6 su suy giam khong thé phuc hdi vé téc do dong nudc thAim qua mang
nén cong suat loc cua hé théng s& giam dan. Dé duy tri cong suit cta hé thdng nhu
ban dau thiét ké chi c6 thé thuc hién bang cach ting 4p suat (van trong gidi han cia
mang). Thiét ké hé thdng nén tinh dy phong ting ap sut bom tdi thiéu tir 15- 20%
dé bu dap su hao hut dong.
1.3.10.Phén doan va sdp xép modul mang

Trong mot sd truong hop can ting ty 16 thu hdi hoidc ting chat lugng nuée loc,
néu chi ap dung hé théng loc mot giai doan khong thé dap tng dugc. Khi do, cac
modul mang trong hé thong mang c6 thé duoc sip xép thanh nhiéu phan doan nhu
céch b tri phan doan dong dic (hinh 6) hodc phan doan dong tham (hinh 7).

Phan doan dong dac la thiét ké hé théng gém hai hodc ba giai doan. Dong thai
cua giai doan loc trudc sé 1a nguén cép cho giai doan lgc phia sau. Véi céch thuce bd
tri nhu vay cho phép tang ty 1& thu hoi 1én 75% hodc 85% trén toan hé théng nhung
d6i voi timg modul riéng 1é ty 1& thu hoi 1 50%. Cach bé tri dong chay nhu vay cho
phép ting tbi da ty 1& thu hdi ma van dap tng dugc yéu cau vé dong chay tdi thiéu
qua mang.

Phan doan dong tham (loc hai cap) duoc sir dung trong trudng hop can ting
chét luong san pham loc ma khi loc mot cip khong thé dap tmg. Khi d6, dong tham
cuia giai doan loc phia trudc s& 12 ngudn cdp cho giai doan loc ting cudng phia sau.
Thong thudng, khong phai tit ca dong thAm cua giai doan dau phai duoc loc 1an hai,
ma c6 thé mot phan dugc bé qua dé pha v6i dong tham phia sau. Diéu nay cho phép
giam cong suét giai doan loc sau. Ty 18 pha tron can duoc tinh toan phut hop dé chét
lwong san pham loc van dam bao yéu ciu dit ra.

Dong dac cua giai doan loc phia sau s€ khong dugc thai di ma quay vong tro

lai dé str dung nhu nguon nudce cap cho giai doan lgc phia trudc.
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Hinh 1.15. Qué trinh phan doan dong diic (Sod6 loc hai giai doan)

T 4. Doéng dac
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! (dong luu)
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V | tham
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Hinh 1.16. Quai trinh phan doan dong thim (Thiét ké loc hai 14n)

O

<> Can doi ty 1€ hoa tron giira nudc sau loc va nwé'c nguon
Trong nhiéu truong hop yéu cau vé chat luong san pham loc thap hon so véi
chat luong nudc loc qua mang co6 thé thuc hién budc tron 1an nude ngudn (BO tri

dong chay tit co kiém soat) v6i nudce sau loc. Loi ich thu duge tir viée pha tron nay

la:
1. Giam cong sut hé thong mang
2. Giam dong nudce thai dac
3. Giam chi phi dau tu va chi phi van hanh do giam cong suit va giam

luong nudc thai can xir 1y,



67

Ty 1é pha tron hai dong phu thudc vao yéu cau chat luong nude san pham, chat
luong nudce cip va chit luong nude dong tham. Ty 16 nay co thé tinh toan qua cong
thirc sau:

_ Q';J _ CEE‘H?‘EEI - C_Q'E'E:
Qf:'n Esaurca - E‘,‘.‘J

Trong do: BR: ty 1€ pha loang

BER

Q,: toc d6 dong tham
Qg the do dong nude cudi cung (cong suét thiét ké)
Cyouee: NONg @0 cht tan trong ngudn vao
Cooart ndng do chit tan yéu cau cta san pham (sau khi tron)
C,: ndng do chit tan trong dong thim
Sau d6, luu luong nudc chay tat (Qbypass) dung dé pha lodng voi dong thAm
duoc tinh nhu sau:
Qbypass =Qfin- Qp
Téc d6 nudc ngudn can cung cép la:
Qsource = Qsin X(BR/Y+1-BR)
Trong d6: Y 14 ti 1& thu hoi.
(GE Water & Processs Technologies, 2020. GE Technology turns Mine Water into

auseful resource, Membrane Technol)


http://www.sciencedirect.com/science/article/pii/S0958211810700690
http://www.sciencedirect.com/science/article/pii/S0958211810700690
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Chuwong 2
POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong va pham vi nghién ciu
2.1.1. Péi twong nghién civu

- Nudc thai HLMT va cac day truyén xtr Iy nude thai mo than tai cac tram
XLNT cac mé than nghién curu.

- Cac md hinh nghién ciru thir nghiém véi mang MF. UF va NF va cac chat
phuc vu cho qua trinh xtr Iy nuéc thai HLMT
2.1.2. Pham vi nghién cvru

-Pham vi vé khéng gian nghién ciru: D¢ tai nghién ctru trong gi6i han cac mo
than thudc Téng cong ty Than Pong Bic va Tap doan TKV tai Quang Ninh, tuy
nhién lya chon 5 tram XLNT dac trung ctia cac mo than ham 10 hai cong ty néu
trén.

-Pham vi vé thoi gian: Danh gia, nghién ciru vé dién bién chét luong nudc
thai san xuét va cong nghé xir Iy trong khoang thoi gian 2016- 2020, tham khao bao
c40 quan trac moi trudng tir 2018- 2021.

- Pham vi ngi dung: D& tai nghién ciru cac chi tiéu danh gia chat luong nudc
thai hdm 160 mo than, dua ra hién trang 6 nhiém nudc thai ham 160 mo than hién tai,
dic biét ddi v6i cac diém mo xudng sau bi nhiém man.

Nghién ctru dé xuét cac giai phap xtr 1y - k¥ thuat bang cong nghé loc mang,
c6 tinh dén mang loc Nano cho vi¢c xur Iy tai st dung nudc thai Ham 10 mo than bi
nhiém man dé dat tiéu chuan cp nudc cho sinh hoat an udng.
2.1.3.Dia diém nghién ciru

- Tai 05 mo khai thac ham 10 thudc Tong cong ty than Péng Bic, Tap doan
TKYV tai tinh Quang Ninh trong khodng thoi gian tir 2016- 2021.
2.2.N9¢i dung nghién ctru

- Nghién ctru, dénh gia hién trang vé chét luong nudc thai cia cac mo dang
nghién ctru.

- Nghién ctru hoan thién qu4 trinh xtr Iy nudc thai HLMT bang phuong phap
két hop keo tuy, léng, loc.
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- Nghién cuu xu ly tiép tuc nudc thai HLMT da dat loai B bﬁng cong nghe loc
mang MF va UF dé cap cho sinh hoat.

- Nghién ctru xtr Iy nude thai HLMT bi nhi®ém min nang cao bing cong nghé
mang loc Nano trén mo hinh thi nghiém tai hién truong.

- PBé xuat cong nghé xir Iy nudc thai HLMT trong cac trudng hop khong bi
nhiém man va bi nhidm man dé cép nudc cho sinh hoat va an uéng va tinh toan chi
phi kinh té gia thanh xir Iy cta hé théng cap nudc sinh hoat tir ngudn nudc thai sau
xur Iy nang cao dat loai A cua QCVN40/2011.

2.3. Phwong phap nghién ciru
2.3.1.Phwong phdp thu thdp sé ligu thir cip

Tién hanh thu thap vé moi trudng, khi tugng thuy vin, cac hé sinh thai, dac
diém diéu kién tu nhién, kinh t& xa hoi ving mé Quang Ninh.

Tham khao va thu thap ngudn tai liéu tir phong moi trudng cua 05 don vi
nghién ctru 1y mau.

Tham khdao wva thu thap tai liéu tor S& Tai nguyén moi truong Tinh Quéang
Ninh.

Tham khao va thu thip tai liéu tor Ban moi truong - Tap doan cong
nghi¢pThan khoang san Viét Nam (TKV)

Tham khao va thu thap tai liéu tir Phong moéi trudng - Tong cong ty Than
Péng Bic.

Xtr Iy cac s6 liéu thu thip duogc theo phuong phap thong ké toan.
2.3.2.Phwong phdpnghién civu, ddnh gid hi¢n trang vé chit lwong nwdc thdi ciia
cdc mo dang nghién cviru

Pé danh gia chit lugng nude thai ciia mo than ham 16, tién hanh liy mau va
phan tich nudc thai tai ctra 10 cta 05 dia diém Mo trong d6 ¢6 03 mo thude Tong
cong ty Than Pong Béc 1a: M6 than ctia Cong ty TNHH MTV 35 (Quang Hanh),
mo than ciia Cong ty TNHH MTV 618 (Pong Triéu) va mo than cia Cong ty
TNHH MTV 790 (Moéng Duong) va 02 mé thudc TKV la: Cong ty TNNH MTV

Than Ubng Bi va Cong ty C6 phan Than Ha Lam (Ha Long) véi tan suit ldy mau 1a
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3 thang/lan trong giai doan tir thang 11/2019 dén thang 8/2020.Cac chi tiéu dugc
phan tich 1a: pH, TSS, BOD; (20°C), COD, Pb, Cu, Fe tong s, Cd, Mn, As, Hg,
Amoni, Téng Photpho, Dau m& khoang va Tong coliform.
2.3.3. Phwong phap nghién ciru danh gia hoan thién qua trinh xw ly nwoc thai
HLMT bang phwong phdp keo Tu - Ling - Loc

Xuit phat tur 05 diém mo nghién ctru danh gia hién trang trén, NCS da lya
chon 02 diém mo cu thé dic trung. Thoi gian thuc hién 1a ndm 2019 - 2021. Nudce
thai cua 2 diém mé trong nghién ctru ndy gom: (1) Nudc thai Him 10 MB - 75m mé
than Ha Lam: Nudc thai khai thac than cta diém moé ndy cac khu vyuc nay duoc bom
vé tram XLNT dua vao van hanh nim 2012véi cong suat 1a 6000m*/ngay; (2) Nude
thai HLMT Cong ty 790 Tong cong ty Dong Bic (BQP): Nudc thai khai thac than
cta diém mé nay dugc bom vé tram XLNT dua vao van hanh nam 2014 véi cong
sut la 2600 m’/ngdy. Sau khi qua hé théng xur ly, nude thai dugce xa theo hé théng
muong rinh hé va qua céng ngdm dd vao sudi. Hién nay tram XLNT do Cong ty
790 tryc tiép quan 1y van hanh. Quy trinh nghién ctru danh gia hoan thién qua trinh
xtr ly nudce thai HLMT béng phuong phép keo Tu - Léng - Loc duoc thuc hién nhu
sau:
2.3.3.1. Xdc dinh liéu lwong héa chat t6i wu bang Jar-Test

Thi nghiém Jartest 1a phép thir quan trong trong xir Iy nude thai nham tim ra
thong sb t0i wu dé thuc hién keo tu tao bong giam chit 6 nhiém tang hi¢u qua xu
1y.Sau khi thuc hién thi nghiém Jartest thi chung ta c6 thé so sanh, lua chon hoa
chat, lidu luong va toc d6 khudy tbi wu nhét gitp cho cac cong doan xir Iy nude thai
sau d6 ctia nha may duoc tét va hiéu qua hon.

Qua trinh keo tu - léng nudc thai phu thude vao nhiéu yéu td, liéu lugng hoa
chat trung hoa va keo tu cua tung loai nudc thai khac nhau s€ khac nhau. Do do, can
phai tién hanh céac thi nghiém "Jar-test" & tai PTN dé xé4c dinh lidu lugng hoa chat
cho nudc thai thuc. Myc dich cua cac thuc nghiém nay 1a: (i) xac dinh liéu luong toi

rru cua chét keo tu va (ii) xac dinh ving pH ti vu cho sy keo tu.
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Thiét bi Jar-test (Hinh 2.1) duoc st dunggdm mot may khudy (kiéu chan vit),
¢6 6 canh khudy, c6 trang bi bo bién ddi van tdc. Mdi canh khudy Gmg vdi mot coe

thi nghiém khac do c6 thé tich 1 lit.

Hinh 2.1. B§ Jar-test dé xac dinh liéu lwong hoa chit toi wu cho nwére thai

HLMT Ha Lim

2.3.3.2.M6 hinh va quy trinh nghién ciru hoan thién qud trinh Keo tu - Ling - Loc
tqi hién truong

Trén co s thiét ké cac mo hinh thir nghiém hién trudng dé nghién ctu qua
trinh xtr Iy nude. Trong diéu kién khéng han ché mau nudc dau vao mé hinh, diéu
chinh Iuu lIuwgng va van toc duoc diéu chinh bang thung dinh luong va cac khoa trén
duong ong. Dé hoan thién céng nghé va qua trinh van hanh cac cong trinh XLNT
HLMT hién ¢, cac nghién ctru tai hién truong tap trung vao thir nghiém cac loai
hoa chat hodc vat liéu xir Iy phut hop voi dic diém nude thai HLMT khu vyc Quang
Ninh, ning cdp bé ling bang bd tri khdi tdm ling lamen dé ting cudng qua trinh
tach cin va diéu chinh cac dai lugng van hanh bé loc dé dat dugc hiéu qua loai bd
sat, mangan va 1am trong nudc theo yéu cau. So dd mo hinh nghién ciru thir nghiém

tai hién truong duoc néu trén Hinh 2.2.
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Hinh 2.2. Sodd mé hinh Keo tu - ling - loc XLNT HLMT tai hién truwong

Mo hinh gdm 2 bd phan chinh, cau tao nhu sau:

+ Bj Keo tu - Ling:

Ngin tron dung dé khudy tron hoa chit keo tu va voi ciing nhu tao diéu kién
dé hinh thanh cac bong can trude khi dwa sang ngin ling. Ngin tron bao gém 2
phan: phan khudy tron c6 lip dit may khudy cong sut dong co N=0,55 kw voi tdc
do truc quay tir 50-80 v/phut diéu khién bang bién tn; phan tiép xtic tao bong cin
gém 3 vach ngin, khoang cach gitra chung 14 0,2m dé hon hop hoa chat va nudc
van chuyén theo phuong thing dung va hinh thanh cac bong cin. Bo keo tu ling
duoc ché tao bang thuy tinh hitu co véi kich thudc nhu sau:

Phan khudy tron: B x H x L=500x1.000 x 500 mm

Phan tiép xtic tao bong: B x H x L= 450x1.000 x550mm.

Ngin ling lamen ché tao bang thuy tinh hitu co trong d6 c6 lap khdi Lamen
kich thuéc B x H x L = 500 x 1800 x 1500(mm). Thé tich khdi Lamen lip trong
ngin lang 14 0,4m’.

Cot lgc:

Cot loc béng vat liéu Inox 304 c6 duong kinh Dn= 350mm cua phong thi
nghiém Vién K¥ thuat va Cong nghé Mé6i1 Truong dugce s dung trong nghién ctu
nay.

Cot duoc lap ngan phan phdi nude loc phia trén, con thu nude phia dudi, chiéu

cao lop sé1 do D=5-7 mm la 0,4 m, chiéu cao 16p cat thach D=0,8-1,2mm la 1m,
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chiéu cao 16p vat liéu loc hd trg qua trinh khir sit va mangan la O,Sm.Téng chiéu
cao toan bd cot loc 1a 1,9m.

Quy trinh thi nghiém nhw sau:

Hoa chét sir dung cho d6i twong nghién ctru 1a voi CaO va PAC dugc xac dinh
bang nghién ctru thuc nghiém trén mé hinh Jar-Test;

Nuée thdi dua vao md hinh lién tuc véi luu lugng thay doi tir 200 dén 500 1/h.
Diéu chinh luu luong bang thung dinh lugng két hop khoa lap trén duong dng.

Hoéa chat (voi bot/xat va PAC) theo liéu lugng dinh sin duoc pha vao nudc va
bom 1én ngan khqu tron ctia bé keo tu.

Theo ddi sy két taa va hinh thanh bong cin tai ngin tiép xtic va qua trinhling
cin ¢ ngan lang lamen.

Nudc sau ling duge thu vé bon chira nudce sach sau ling.

B6 sung cac vat lidu ting cuong oxy hoa sit va mangan phia trén 16p cat
ctiacdt loc hodc bd sung Cat hodac Quang mangan qua cac dot thi nghiém.

Bom nudc tir bon chira sau lang vé cot loc véi luu lugng 300 -500 L/h dé duy
tri van toc loc tir 7-10 m*/m*h. Luu luong diéu chinh bang dudng dng x4 tran va
khoa trén dudng dng thu nudc sau loc.

Nudc sau bé loc duoc luu gifr trong bon chira nuée sach sau loc.

Léy mau nude thai tai cac diém: M1- nudc thai ddu vao mé hinh; M2- nudc
thai sau qua trinh ling va M3- nudc thai sau qua trinh loc dé phan tich cac chi tiéu:
pH, nhiét do, DO (do trong nuéc thai dau vao), TSS, TDS, d6 cimg, ham luong
sunphat, ham luong sat téng, ham lugng mangan, COD,coliform téng s6, ham
lugng mot s6 kim loai ndng,...

So dd quy trinh thi nghiém va vi tri 1y mau nudc duge néu trén Hink 2.3.
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Hinh 2.3. So' @6 quy trinh thi nghiém nghién ciru hoan thi¢n qua trinh xir ly
nuéce thai HLMT theo so' d6 Keo tu - Ling - loc

Hoa chat str dung dé nghién ctru 1a héa chat thuong pham, c6 thanh phan nhu
sau: Chét trung hoa 13 voi véi CaO hoat tinh 70%. Ngoai ra trong voi con c6 mot s6
tap chit nhu Canxi cacbonat (CaCO5) chiém 30%, thanh phan chat khong tan chiém
0,025%.

Chét keo tu PAC véi ham luong ALLO; 1a 21%, ham luong mudi toan ph?m la
60% va ham lugng cdn toan phan 1a 7,5%;

Vit liéu loc mangan (cat phit MnO,) dé xuc tac khir Mn va Fe voi kich thudce
hat 0,9-1,2 mm, dung trong 1400 kg/m’® va do xdp trén 65;

Vat liéu Aluwat voi thanh phﬁn hoa hoc 1a: CaCO,, CaO, Fe,0; va cac chét
phu gia dé ting cudng qua trinh khu sit, duong kinh hat: 6-8 mm;

Vit liéu loc da ning ODM-3F 13 san pham thién nhién (thanh phan chinh 1a
diatomit, zeolit, bentonit) dugc hoat hoa & nhiét do cao,xuét x( tir Lién bang Nga, la
chét hép thu, hép phu va la vat li¢u loc da nang, duong kinh hat: 0,8-2mm. Thanh
phan hod hoc co ban:SiO, < 84; Fe,0, < 3,2; ALO; + MgO + CaO = 8%.

Liéu luong hoa chat keo tu (PAC) va 6n dinh pH (v6i) t6i uu duoc thuc hién

bﬁng thiét bi Jar-test véi mau nude thuc léy tai hién truong.
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Poly Nhom Clorua Cat thach anh

Hat xtc tac Aluoat ODM-3F Cat mangan
*Hinh 2.4. Ho4 chit va vit liéu sir dung trong nghién ciru
2.3.4.Phwong phdp nghién civu xit ly tiép tuc nwéc thai HLMT dda dat logi B bing

cong nghé loc mang MF va UF dé cip cho sinh hoat
2.3.4.1. Sur dung mang MF

Muc dich nghién ctru trén mé hinh PTN ddi véi nude nudce thai HLMT -75m,
Cong ty than Ha lam la danh gi4 kha nang xir Iy (tach) Fe va Mn bang mang MF soi
rong véi dic tinh k¥ thuat néu trong Bdng 3.8, ddng thoi danh gia sy tich tu cac chat
6 nhiém 1én mang va kha ning loai bo cac chat nay bang cac hoa chit rira mang.

M6 hinh mang loc MF Hinh 2.2 trén dugc van hanh tir thang 8 nam 2019 dén
thang 12 nam 2020 tai tram XLNT ham 10 -75 mo than Ha LAm.Bom hit nudc qua
mang ¢6 luu lugng 1,4L/h dé dat thong luong qua mang 1a 20L/m*h.M&i ngay hoat
dong mot mévéi thoi gian mdi meé 1a Sh. Lugng nude sir dung cho mot mé 1a 7L.

Nhu vay, voi thoi gian van hanh mé hinh tir ngay 26/8/2019 dén 12/2/2020
(20 tuan) 1a 375 h, tong lugng nudc bom qua mang 1a 525 L. Mdi tuan 1dy mau
phan tich céc chi tiéu: Ham lugng Fe, Mn,...trudc va sau modul mang mot lan. Mau
nuéc ciing duge 1dy dé danh gia kha nang giit lai chét rin lo ling, mudi canxi, kim
loai ndng va coliform ctia mang vi loc MF.

2.3.4.2. Sur dung mang UF
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Muc dich nghién ctru trén mo6 hinh PTN tai hién truong ddi véi nude nude thai
HLMT Céng ty 790 la danh gia kha nang xtr 1y (tach) Fe va Mn bang mang UF soi
rong véi dic tinh k§ thuat néu trong Bang 3.9.

Mo hinh mang loc UF tai hinh 2.2 (thay mang MF bang mang UF) dugc van
hanh tir thing 5 nam 2019 dén thang 7 nam 2020. Nudc thai thi nghiém 1a nudc thai
dau ra cta tram XLNT cong ty 790 sau khi dugc xir 1y tiép tuc bang hé thong dia
loc Arkal tai bon chtra 1, Bom hit nuéc qua mang c6 luu luong 1,0 I/h dé dat thong
lugng qua mang 1a15 L/m?.h.Mdi ngay hoat dong mdt mé voi thoi gian mdi mé 1a 5
h. Lugng nudc su dung cho mot mé 1a 5,2 L. Nhu vay, véi thoi gian van hanh mé
hinh tir thang 5/2019 dén 07/2020 (10 tuan) la 250 h, tong luong nudc bom qua
mang 1a 260 L. Mbi tuan ldy mau phan tich cac chi tiéu: ham luong Fe, Mn, .. .trudc
va sau modul mang mot lan.

Mau nuée ciing duoc 1ay dé danh gia kha ning gitr lai chét ran lo ling, mudi
canxi, kim loai nang va coliform ctia mang siéu loc UF. Mau nudc nay duoc 1iy vao
ngay ngay 01/6/2020.
2.3.5.Phwong phdp nghién civu xir Iy nwéc thai HLMT bi nhiém man néng cao
bang cong nghé mang loc Nano (NF) trén mé hinh thi nghiém tai hién truong

Pé danh gia kha niang 4p dung mang loc dé xir Iy tiép tuc nude thai sau tram
XLNT HLMT bi nhiém min ctia cong ty Than Ha lam cho muc dich cip nudc sinh
hoat, an uéng mo hinh xtr Iy ¢6 mang loc dugc thyc hi¢n tai hién truong véi cac dac
tinh va thiét bi kém theo nhu hinh anh sau:

Mang loc duoc tac gia sir dung 13 mang loc Nano cta hing LG — Han Qudc.



77

Hinh 2.5. M6 hinh thi nghiém xir ly tai st dung nwéc thai HLMT moé than Ha
Lam da qua xir Iy bac 1 dat loai A QCVN 40:2011 dé cap nuwéc cho sinh hoat

Nghién ctru di tién hanh theo ddi va 14y mau nuée thai sau qua trinh xr 1y béc
1 cua tram XLNT HLMT Cong ty Than Ha lam, sau dia locArkan, sau hé théng XU
Iy tiép tuc loc ap luc bang cat loc ciia cong ty di dau tu thém va sau mé hinh loc
mang Nano tai hién truong.
Cac chi tiéu quan trac thuong xuyén la do duc, ham lugng st téng s6, ham
lrong mangan tong sé va sb coliform.
2.3.6.Phwong phdp quan tric ldy mdu va phén tich nwéc
Dung dé danh gia mirc d6 anh huéng cta hoat dong khoang san dén moi
truong trén co so cac tiéu chuan méi truong Viét Nam hién hanh va nhiing tong két
danh gia tir thuc tién cua hoat dong khoang san, dé xuét cac bién phap giam thiéu
tac dong moi truong.
+ Ldy mdu nwéc thdi. Nuéc thai dau vao cac tram XLNT duoc lay va bao
quan theo céc tiéu chuan:
v TCVN 6663-1:2011 (ISO 5667-1:2006) - Chat lugng nuéc - Phan 1:
Huéng dan lp chuong trinh 14y mau va ki thuat 14y mau;
v TCVN 6663-3:2008 (ISO 5667-3: 2003) - Chat luong nuéc - Liy mau.

Hudng dan bao quan va xir Iy mau;
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TCVN 5999:1995 (ISO 5667-10: 1992) - Chét luong nuéc - Liy mau.

Hudng dan lay mau nudce thai.

+ Phdn tich nwéc thdi: Cac chi ti€u/ thong s6 lya chon dé danh gia la nhiét

do, pH, ham lugng téng chit rin lo lung (TSS), COD, ham lugng Fe, ham luong

Mn, sunphat, d6 cing, ham lugng kim loai ndng, Clo du tinh theo NaCl,

coliform,.

v

v

..duoc phan tich theo cac phuwong phéap chuén sau:

TCVN 4557:1988 Chéat lugng nudc - Phuong phap xac dinh nhiét do;
TCVN 6492:2011 (ISO 10523:2008) Chat luong nuée - Xac dinh pH;

TCVN 5499-1995. Chat lugng nudc - Xac dinh oxy hoa tan -

Phuongphéap Winkler;

TCVN 6625:2000 (ISO 11923:1997) Chit luong nude - Xac dinh chat
ran lo limg bang cach loc qua cét loc soi thuy tinh;

SMEWW 2540 C - Phuong phap xac dinh tong chét ran hoa tan (TDS);
TCVN 6224:1996 Chit lugng nude - Phuong phap xac dinh do cing tinh

theo CaCOs;

TCVN 6177:1996 Chat luong nudc - Xac dinh sit bang phuong phap
trac phd dung thude thir 1,10-phenantrolin;

TCVN 6002:1995 Chat luong nudc - Xac dinh mangan - Phuong phap
tricquang dung formaldoxim;

SMEWW 3111B:2017 — Phuong phéap phan tich As trong nudec.

TCVN 7877: 2008 — Phuong phap phan tich Hg trong nudc.
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v TCVN 6193:1996 Chit luong nudc - Xac dinh coban, niken, déng, kém,
cadimi va chi. Phuong phap tric ph6 hip thu nguyén tir ngon lira;
v TCVN 6200: 1996 (IS09280 - 1990) Chat lwong nuéc - Phuwong phap

xac dinh ham luong sunphat;

¢ TCVN 8775:2011 Chit luong nuéc - Xac dinh coliform tong sb - K¥

thuat mang loc.

Tat ca cac chi tiéu kim loai ning dugc chay trén may quang pho hap phu
nguyén tir AS tai phong thi nghiém cia Vién Ky thuat va Cong nghé Mo61 Truong va
tai Trung tam Khoa hoc chuyén giao cong nghé - Vién Hoa hoc cong nghiép Viét
Nam.

Céc s6 liéu phan tich nude thai duge xtr Iy bang phuwong phap thong ké toan va
két qua phan tich dugc danh gia theo phuwong phap/chuwong trinh quan trac tuan thi
cac quy chuan QCVN 40:2011/BTNMT - Quy chuén ky thuat quéc gia vé nudc thai
cong nghiép, QCVN 01-1:2018/BYT - Quy chuan k¥ thuat qudc gia vé nudc sinh
hoat.

2.3.7. Phwong phdp tong hop, xir Iy sé liéu

St dung pham mém Excel dé xtr Iy thong tin s6 liéu va duoc thé hién dudi cac
dang bang, biéu, so d0, biéu dd...tdng hop tai liéu, thu thap va ké thira c6 chon loc
dir liéu co lién quan dén dé tai (Tir cac dé tai nghién ciru, tai liéu hoi thao, bao céo
tong két...). Sau d6 phan tich, tong hop, danh gia va so sanh ting van dé riéng biét

phuc vu cho ndi dung dé tai.
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Chuong 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién cttu, danh gia chét lwong nwéc thai ciia cic mé dang nghién ciru
3.1.1. Hién trang é nhiém nwéc thii ciia 03 mé thujc Tong cong ty Than Déng
Bic

Dé danh gia chat luong nudc thai ciia moé than ham 10, d3 tién hanh 14y mau va
phan tich nuéc thai tai cira 16 ctia 05 dia diém Mo trong d6 c6 03 mo thudc Tong
cong ty Than Pong Béc 1a: M6 than ciia Cong ty TNHH MTV 35 (Quang Hanh),
mo than cia Cong ty TNHH MTV 618 (Pong Tridu) va mo than cua Cong ty
TNHH MTV 790 (Mong Duong) va 02 mo thudec TKV la: Cong ty TNNH MTV
Than Ubng Bi va Cong ty C6 phan Than Ha Lam (Ha Long) véi tan suat ldy mau 1a
3 thang/lan trong giai doan tir thang 11/2019 dén thang 8/2020.

Két qua phan tich cho thdy ca 3 diém mo trong 4 1an liy mau nudc thai déu
mang tinh axit, ham luong chat ran lo ling (TSS), sit tong (Fe), Mangan (Mn) va
dau khoang cao, hau hét déu vuot qua gi6i han cho phép duoc quy dinh cia QCVN
40:2011/BTNMT-Bquy dinh ddi v&i chit luong nude thai cong nghiép.

Tai Cong ty TNHH MTV Than 35 (Cam Pha) chét luong nudc thai chua qua
xtr Iy duoc thé hién trong bang 3.1.
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Biang 3.1.Chat lwong nuéc thai chwa xir 1y ciia mé than 35

T — Ponvi Gia tri QCVN 40:2011/BTNMT
01/11/2019 | 01/02/2020 | 02/05/2020 | 02/08/2020 (et Bvéi K, = K;=1)

1 pH - 4,1 3.9 4,5 4,0 55+9

2 TSS mg/l 710 833 650 575 100

3 BODj (20°C) mg/l 39,4 33,6 28,8 29,1 50

4 COD mg/l 270,2 124,7 89,2 81,4 150

5 Pb mg/l 0,005 0,007 0,003 0,002 0,5

6 Cu mg/l 0,53 0,50 0,41 0,39 2

7 Fe tong mg/1 8,31 9,62 6,27 4,32 5

8 Cd mg/l KPH KPH KPH KPH 0,1

9 Mn mg/l 3,10 4,26 2,64 1,89 1

10 As mg/l KPH KPH KPH KPH 0,1

11 Hg mg/l KPH KPH KPH KPH 0,01

12 Amoni mg/l 0,63 0,58 0,37 0,45 10

13 | Tdng Photpho mg/l 0,45 0,36 0,21 0,32 6

14 Dau m& khoang mg/1 6,26 7,31 5,62 6,14 10
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Két qua phan tich cac mau nudc thai chua qua xur Iy dugc lay tai cira 10 cia
mo than ctia Cong ty TNHH MTV 35 (Quang Hanh) cho thiy:

- Gia tri pH: dao dong trong khoang tur 3,9 +~ 4,5 thép hon gidi han cho phép tur
1,41 + 2 1an, tuy thudc vao timg thoi diém iy miu;

- Ham lugng TSS: tiy thudc vao timg thoi diém lay mau ma ham lugng TSS
trong nudc thai ldy tai ctra 10 dao dong trong khoang tir 575 + 833 mg/l, vuot gidi
han cho phép tu 5,75 + 8,33 lan;

- Pbi véi ham lugng Fe va Mn, hau hét cac mau déu cb gia tri cao, xép xi
hodac vuot gidi han cho phép, trong d6 Fe dao dong trong khoang tir 4,32 + 9,62
mg/l, vuot gidi han cho phép ti da 13 1,94 1an; con Mn dao dong trong khoang tir
1,89 + 4,26 mg/l, vuot gidi han cho phép quy dinh cuia QCVN 40:2011/BTNMT-B
tir 1,89 + 4,26 lan.

- Pdi véi cac kim loai nang khiac, ham luong cic kim loai nang trong nuéc
thai ciia mo 35 & ca 4 1an khao sat déu rat thap, nim trong ngudng gi6i han cho
phép, trong d6 mot sd kim loai ning c6 doc tinh cao nhu As, Cd, Hg khong phat
hién duoc. Diéu d6 cho théy nudce thai cia mo 35 chua bi 6 nhiém kim loai nang.

- Ham luong diu m& khoang trong nude thai ciia mo 35 ¢o gid tri trung binh
thap, tuy thudc vao ting thoi diém ldy mau ma gia tri dao dong trong khoang tir
5,62 + 7,31 mg/l; ndm trong gii han tdi da cho phép.

- Két qua phan tich tit ca cac mau nudc thai déu co gia tri BOD;, Amoni va
tong photpho thip hon gi6i han cho phép duoc quy dinh cia QCVN
40:2011/BTNMT-B. Riéng ham luong COD trong nudc thai tai thoi diém thang
11/2019 c6 gié tri vugt so voi gidi han cho phép 1,8 lan.

Cac mau phan tich cho thay tong Colifform dao dong tir 1.900 + 3.100
MPN/100ml, déu nam trong quy dinh cia QCVN 40:2011/BTNMT-B. Piéu nay co
thé khéng dinh nudc thai cia mo 35 chua bi 6 nhiém vi sinh vat.

Tai Cong ty TNHH MTV 618 (Pong Triéu)chit lugng nudc thai chua qua xir
1y duoc thé hién trong bang 3.2.
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Bang 3.2. Chit lwong nwéc thai chwa xir 1y ciia mé than 618

T i tiou Dom vi Gia tri QCVN 40:2011/BTNMT
01/11/2019 | 01/02/2020 | 02/05/2020 | 02/08/2020 (cot Bvoi K, =K;=1)

1 pH - 3,4 3,6 4,1 4,7 55+9

2 TSS mg/l 715 845 511 498 100

3 BODs (20°C) mg/1 39,1 33,5 26,8 27,2 50

4 COD mg/l 165,3 175,6 156,2 141,0 150

5 Pb mg/1 0,006 0,005 0,002 0,003 0,5

6 Cu mg/l 0,004 0,004 0,001 0,002 2

7 Fe tong mg/l 10,57 10,63 8,31 7,24 5

8 Cd mg/l KPH KPH KPH KPH 0,1

9 Mn mg/l 6,3 6,1 4,2 4,9 1

10 As mg/1 KPH KPH KPH KPH 0,1

11 Hg mg/l KPH KPH KPH KPH 0,01

12 Amoni mg/1 3,78 3,17 1,95 1,16 10

13 | Tbng Photpho mg/l 0,25 0,31 0,17 0,20 6

14 Dau m& khoang mg/1 12,7 14,3 9,6 9,00 10

15 Téng coliform MPN/100ml 3.100 3.150 1.200 2.300 5.000
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16

Clorua theo NaCl

mg/1

55

50

55

50

Khong quy dinh
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Két qua phan tich cac mau nudc thai chua qua xur Iy dugc lay tai cira 10 cia
mo than ctua Cong ty TNHH MTV 618 (Pong Triéu) cho thay:

- Gia tri pH: dao dong trong khoang tir 3,4 ~ 4,7 thép hon gidi han cho phép tur
1,61 + 1,91 1an, tuy thudc vao timg thoi diém ldy mau;

- Tuy thudc vao ting thoi diém ldy mau ma ham luong TSS trong nudc thai
lay tai cira 10 dao dong trong khoang tir 498 + 845 mg/l, vuot gidi han cho phép tir
4,98 + 8,45 lan;

- Hau hét cac miu déu c6 ham lugng Fe va Mn cao, xép xi hoac vuot gidi han
cho phép, trong d6 ham lugng Fe dao dong trong khoang tur 7,24 + 10,63 mg/1, vuot
gidi han cho phép tir 1,45 + 2,13 lan; con ham lwong Mn dao dong trong khoang tir
4,2 + 6,3 mg/l, vuot gidi han cho phép tir 4,2 + 6,3 lan.

- Ham luong cac kim loai ning trong nudce thai ciia mé 618 & ca 4 1an khao sat
déu rat thp, nam trong ngudng gidi han cho phép, trong d6 mot s6 kim loai ning c6
doc tinh cao nhu As, Cd, Hg khong phat hién thiy trong qua trinh phan tich mau
nudc thai tai ca 4 1an ldy mau. Diéu d6 cho thiy nudc thii ciia mé chua bi 6 nhiém
kim loai ndng.

- Ham luong diu m& khoéang trong nudc thai ciia mo 618 c6 gia tri trung binh
cao, tiiy thudc vao timg thoi diém 14y miu ma gia tri dao dong trong khoang tir 9,0
+ 14,3 mg/l; vuot giéi han cho phép tdi da 1a 1,43 1an.

- Két qua phan tich tit ca cac mau nudc thai déu c6 gia tri BODs;, Amoni va
tong photpho thip hon gi6i han cho phép duoc quy dinh cia QCVN
40:2011/BTNMT-B. Riéng ham lugng COD, tai % dot quan tric, dic biét 1a cac dot
quan tric vao muia mua di vuot gidi han cho phép tir 1,04 + 1,17 lan.

- Chi tiéu Colifform: Két qua phan tich cho thdy ham lugng Colifform trong
cac mau dao dong tir 1.200 + 3.150 MPN/100ml, déu nam trong gidi han cho phép
dugc quy dinh cia QCVN 40:2011/BTNMT-B. Diéu nay cé thé khang dinh nudc
thai cia mo 618 chua bi 6 nhiém vi sinh vat.

Tai Cong ty TNHH MTV 790 (Méng Duong) chat luong nudc thai chwa qua
xtr Iy dugc thé hién trong bang 3.3.
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Bang 3.3. Chit lwgng nuée thai chwa qua xir 1y ciia mé than-Cong ty TNHH MTV 790

T — Ponvi Gia tri QCVN 40:2011/BTNMT
01/11/2019 | 01/02/2020 | 02/05/2020 | 02/08/2020 (¢t Bvéi K, = K;=1)
1 pH - 3.9 3.8 4,3 5,1 55+9
2 TSS mg/l 533 490 620 730 100
3 BOD; (20°C) mg/l 31 38,2 46 39,4 50
4 COD mg/l 285 247 86,1 78,6 150
5 Pb mg/l 0,005 0,004 0,003 0,003 0,5
6 Cu mg/l 0,58 0,71 0,35 0,46 2
7 Fe tong mg/] 7,55 8,51 6,22 5,15 5
8 Cd mg/1 KPH KPH KPH KPH 0,1
9 Mn mg/l 4,82 5,42 2,17 1,18 1
10 As mg/1 KPH KPH KPH KPH 0,1
11 Hg mg/l KPH KPH KPH KPH 0,01
12 Amoni mg/l 2,15 3,42 1,64 1,18 10
13 | Tdng Photpho mg/l 0,43 0,80 0,39 0,26 6
14 Dau m& khoang mg/1 12,25 11,05 9,36 8,29 10
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15

Téng coliform

MPN/100m
1

1.300

1.800

2.700

2.100

5.000

16

Clorua theo NaCl

mg/1

130

135

105
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Khong quy dinh
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Két qua phan tich cic mau nudc thai chua qua xir 1y duoc lay tai cira 16 cia mo
than ctia Cong ty TNHH MTV 790 (Méng Duong) cho théy:

- Gia tri pH: dao dong trong khoang tir 3,8 = 5,1 thip hon gi6i han cho phép tir
1,45 + 1,76 1an, tuy thudc vao timg thoi diém ldy mau;

- Ham lugng TSS: ty thudc vao timg thoi diém 1ay mau ma ham lugng TSS
trong nudc thai ldy tai ctra 10 dao dong trong khoang tir 490 + 730 mg/l, vuot gidi
han cho phép ttr4,9 + 7,3 lan;

- Hau hét cac miu déu c6 ham lugng Fe va Mn cao, xép xi hoac vuot gidi han
cho phép, trong d6 ham lugng Fe dao dong trong khoang tur 5,15 + 8,51 mg/l, vuot
gidi han cho phép tir 1,03 + 1,70 lan; con ham lwong Mn dao dong trong khoang tir
1,18 + 5,42 mg/1, vuot gidi han cho phép tir 1,18 + 5,42 lan.

- Ham luong cac kim loai ning trong nudce thai ciia mé 790 & ca 4 1an khao sat
déu rat thp, nam trong ngudng gidi han cho phép, trong d6 mot s6 kim loai ning c6
doc tinh cao nhu As, Cd, Hg khong phat hién thiy trong tat ca két qua phan tich
mau nudc thai. Diéu d6 cho thdy nudc thai cia mo 790 chua bi 6 nhidém kim loai
nang.

- Dau m& khoang: ham lugng dau m& khoang trong nudc thai ciia mé 790 co
gia tri trung binh cao, tiy thudc vao ting thoi diém lay mau ma gia tri dao dong
trong khoang tir 8,29 + 12,25 mg/l; vuot giéi han cho phép tdi da 1a 1,23 1an.

- Két qua phan tich tit ca cac mau nudc thai déu c6 gia tri BODs;, Amoni va
tong photpho thip hon gi6i han cho phép duoc quy dinh cia QCVN
40:2011/BTNMT-B. Riéng ham luong COD tai 2 dot quan tric vao mua kho di
vuot gio1 han cho phép tir 1,64 ~ 1,9 lan.

- Ham lugng Colifform trong cidc mau dao dong tir 1.300 -+ 2.700 MPN/100ml,
déu nidm trong gidi han cho phép duoc quy dinh cia QCVN 40:2011/BTNMT-B.
biéu nay co thé khéng dinh nudc thai cia mé 790 chua bi 6 nhiém vi sinh vat.

3.1.2. Hi¢n trang 6 nhiém nwéc thdi mé tai Cong ty than Uong Bi — TKV
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Bang 3.4. Chit lwgng nwée thai chwa xir Iy ciia Cong ty than Udng Bi - TKV

T i tieu Ponvi Gia tri QCVN 40:2011/BTNMT
01/11/2019 | 01/02/2020 | 02/05/2020 | 02/08/2020 (¢t B voi K, = K;=1)
1 pH - 4,1 4,8 53 4,6 55+9
2 TSS mg/l 653 708 556 520 100
3 BOD; (20°C) mg/l 32,5 38,5 29,1 32,4 50
4 COD mg/l 137,2 193,6 158,8 127,6 150
5 Pb mg/l 0,003 0,004 0,003 0,002 0,5
6 Cu mg/l 0,05 0,06 0,04 0,03 2
7 Fe tong mg/l 9,1 11,2 6,8 6,3 5
8 Cd mg/l KPH KPH KPH KPH 0,1
9 Mn mg/l 5.4 59 4,3 3,7 1
10 As mg/l KPH KPH KPH KPH 0,1
11 Hg mg/l KPH KPH KPH KPH 0,01
12 Amoni mg/l 2,82 2,25 1,82 1,34 10
13 Téng Photpho mg/l 0, 54 1,35 0,34 0,41 6
14 | Dau md khoéang mg/1 13,8 12,5 8,1 7,2 10
15 | Toéng coliform | MPN/100ml 1.500 1.800 3.200 2.700 5.000
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Clorua theo NaCl
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55

60

57
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Khong quy dinh




92

Két qua phan tich cac mau nudc thai chua qua xur Iy dugc lay tai cira 10 cia
mo than cta Cong ty than Udng Bi - TKV trong bang 3.4 cho thay:

- Gia tri pH dao dong trong khoang tir 4,1 + 5,3 thép hon gidi han cho phép tur
1,34 + 1,7 1an, tuy thudc vao timg thoi diém 1y mau;

- Tuy thudc vao timg thoi diém lay mau ma TSS trong nude thai 4y tai cira 10
dao dong trong khoang tir 520 + 708 mg/1, vuot gidi han cho phép tir 5,2 + 7,08 lan;

- Hau hét cac miu déu c6 ham luong Fe va Mn cao, Xép xi hodc vuot gid1 han
cho phép, trong d6 ham lugng Fe dao dong trong khoang tir 6,3 + 11,2 mg/l, vuot
gidi han cho phép tir 1,26 = 2,24 1an; con ham lwong Mn dao dong trong khoang tir
3,7 +5,9 mg/l, vugt gidi han cho phép tur 3,7 + 5,9 lan.

- Ham luong cac kim loai ndng trong nudc thai cua Cong ty than Udng Bi ¢ ca
4 1an khéo sat déu rat thip, nim trong ngudng gii han cho phép, trong d6 mot sb
kim loai ning c6 doc tinh cao nhu As, Cd, Hg khong phat hién thiy trong qua trinh
phan tich mau nudc thai tai ca 4 1an 1ay mau. Piéu d6 cho thiy nudc thai ciia Cong
ty than Udng Bichwa bi 6 nhiém kim loai ning.

- Ham luong ddu m& khoang trong nude thai ciia Cong ty than Udng Bico gia
trj trung binh thap, tuy thudc vao timg thoi diém 14y mau ma gia tri dao dong trong
khoang tur 7,2 + 13,8 mg/l; vuot gidi han cho phéptéi dala 1,38 lan.

- Két qua phan tich tit ca cac mau nudc thai déu c6 gia tri BOD;, Amoni va
tong photpho thap hon gii han cho phép theo QCVN 40:2011/BTNMT-B. Riéng
COD, tai dot quan tric 01/2/2020 va 02/5/2020 vuot gi6i han cho phép tir 1,05 +
1,29 lan.

Két qua phén tich cho thiy sdlugng Colifform trong cac mau dao dong tir 1.500 +
3.200 MPN/100ml, déu nam trong gidi han cho phép duoc quy dinh cia QCVN
40:2011/BTNMT-Bvé chit luong nude thai cong nghiép. C6 thé thdy rang nudc thai
cia Cong ty than Udng Bi chwa bi 6 nhiém vi sinh vat tuy nhién vao mua mua, sb
lugng Coliform trong nudc thai kha cao, d3 gan xap xi v6i giéi han cho phép.
Nguyén nhan chi yéu 1a do mot s6 chit 6 nhidm hitu co trén bé mit bi nudc mua

cuodn trdi dua vao trong nudc thai ctia mo.
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3.1.3. Hié¢n trang 6 nhiém nwéc thdi mé than tai Cong ty Cé phan than Ha Lim, Ha Long

Bang 3.5.Chit lwgng nuée thai chwa xir Iy ciia mé than Cong ty C6 phian than Ha Lam

T Chi tieu Ponvi Gia tri QCVN 40:2011/BTNMT
01/11/2019 | 01/02/2020 | 02/05/2020 | 02/08/2020 (cdt B véi K, = K;=1)
1 pH - 4.0 3.7 4.9 5.2 55+9
2 TSS mg/l 690 620 500 520 100
3 BOD; (20°C) mg/l 37,1 44,5 24,0 25,8 50
4 COD mg/l 93,3 102,4 86,6 75,9 150
5 Pb mg/l 0,004 0,005 0,003 0,002 0,5
6 Cu mg/1 0,54 0,67 0,26 0,35 2
7 Fe téng mg/1 12,7 107 4.9 5,8 5
8 Cd mg/l KPH KPH KPH KPH 0,1
9 Mn mg/l 2,01 3.39 1,65 1,08 1
10 As mg/l KPH KPH KPH KPH 0,1
11 Hg mg/l KPH KPH KPH KPH 0,01
12 Amoni mg/l 0,55 0,63 0,43 0,41 10
13 Téng Photpho mg/l 0,42 0,47 0,32 0,35 6
14 Dau m& khoang mg/l 14.4 15.1 9,6 7,8 10
15 Tdng coliform MPN/100ml 3.700 3.590 1.920 1.100 5.000
16 Clorua theo NaCl mg/l Khong quy dinh
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Két qua phan tich cac mau nudc thai chua qua xur Iy dugc lay tai cira 10 cia
mo than cta Cong ty C6 phan than Ha Lam cho thiy:

- Gia tri pHdao dong trong khoang tir 3,7 = 5,2 thap hon gi6i han cho phép tir
1,48 + 1,73 lan, tuy thudc vao tung thoi diém léy mau;

- Tuy thudc vao timg thoi diém 1dy mau ma TSS trong nudc thai lay tai ctra 10
dao dong trong khoang tir 500 + 690 mg/l, vuot gidi han cho phép tir 5,0 + 6,9 lan;

- Hau hét cac miu déu c6 ham luong Fe va Mn cao, Xép xi hodc vugt gid1 han
cho phép, trong d6 ham lugng Fe dao dong trong khoang tir 4,9 + 12,7 mg/l, vuot
gidi han cho phép t6i da 13 2,54 1an; con ham luong Mn dao dong trong khoang tir
1,08 + 3,39 mg/l, vuot gidi han cho phép tir 1,08 = 3,39 lan.

- Ham luong cac kim loai ning trong nudc thai cia Cong ty C6 phan than Ha
Lam & ca 4 1an khao sat déu rat thap, nam trong ngudng gidi han cho phép, trong dé
mot s6 kim loai ning c6 doc tinh cao nhu As, Cd, Hg khong phat hién thay trong
qua trinh phan tich mau nudc thai tai ca 4 1an 1dy mau. Diéu d6 cho thay nudc thai
ctia Cong ty C6 phan than Ha LAm chua bi 6 nhidm kim loai ning.

- Ham luwong dau m& khoang trong nuéc thai cua Cong ty C6 phan than Ha
Lam c6 gia trj trung binh thap, tuy thudc vao ting thoi diém 14y mau ma gia trj dao
dong trong khoang tir 7,8 + 15,1 mg/l; vuot gid1 han cho phép tdi dala 1,51 lan.

- Két qua phan tich tAt ca cac miu nudc thai déu cod gia tri BODs;, COD,
Amoni va tong photpho thip hon gi6i han cho phép dugc quy dinh cia QCVN
40:2011/BTNMT-B. Diéu nay cho thiy nuéc thai ciia Cong ty C6 phan than Ha
Lam chua bi 6 nhiém céc chat hitu co.

- Két qua phan tich cho thidy ham lugng Colifform trong cac mau dao dong tir
1.100 + 3.700 MPN/100ml, déu nam trong gii han cho phép duoc quy dinh cua
QCVN 40:2011/BTNMT-B. Diéu nay cé thé khang dinh nudc thai cia Cong ty Co
phan than Ha Lam chua bi 6 nhi®m vi sinh vét tuy nhién vao mua khé, ham luong

Coliform trong nuéc thai kha cao, di gan xap xi v6i gidi han cho phép.
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3.1.4. Hién trang tong thé vé 6 nhiém nwéc thdi ham 16 mé than tai 05 dia diém
nghién cuu trén

Két qua phén tich cac mau nude thai chua qua xu 1y duoc 14y tai ctra 10 cua 05
don vihim 10 trong d6 c6 03 don vi thudc Tong cong ty Than Pong Bic, Cong ty
than Udng Bi va Cong ty C6 phan than Ha Lam trong giai doan tir thang 11/2019
dén thang 8/2020 (bang 3.1 dén 3.5) cho thdy nudc thai c6 gia tri pH thap, ham
lwong chat rn lo lung (TSS), sét tong (Fe), mangan (Mn) va dau m& khoang cao,
hau hét déu vuot gidi han cho phép duoc quy dinh trong QCVN
40:2011/BTNMT-B, cu thé 1a:

Gid tri pH: dao dong trong khoang tir 3,4 = 5,3 thap hon gi6i han cho phép tir
1,61 + 1,69 1an, tuy thudc vao timg mo va timg thoi diém lay mau;

Ham heong TSS: tiy thudc vao timg mo va ting thoi diém 1dy miu ma ham
luong TSS trong nudce thai 13y tai cira 10 dao dong trong khoang tir 490 + 845 mg/l,
vuot gidi han cho phép tir 4,9 + 8,45 lan;

Kim logi: hau hét cac miu déu c6 ham luong Fe va Mn cao, Xép xi hodc vuot
gidi han cho phép, trong d6 ham lugng Fe dao dong trong khoang tur tir 4,32 + 12,7
mg/l, vuot gidi han cho phép téi da 1a 2,54 1an; con ham lugng Mn dao dong trong
khoang tir 1,08 + 6,3 mg/l, vuot gi61 han cho phép tu 1,08 + 6,3 lan.

Kim logi ngng: ham luong cac kim loai nang trong nudc thai cua cd 5 mé dugce
khao sat déu rat thip, nim trong ngudng gidi han cho phép, trong d6 mot sd kim
loai nang c6 doc tinh cao nhu As, Cd, Hg khong phat hién théy trong qua trinh phan
tich miu nudc thai tai ca 4 1an liy mau. Diéu dé cho thdy nudc thai cta ciac mo
duoc khao sat chua bi 6 nhiém kim loai ning.

Dau mé khodng: ham luong dau m& khoang trong nudc thai ctia cac mo dugce
nghién ciru c6 gia trj tir trung binh dén cao, tuy thudc vao timg moé va timg thoi
diém 14y miu ma gid tri dao dong trong khoang tir 5,62 + 15,1 mg/l; vuot gidi han
cho phép t6i da 1a 1,51 lan.

Cdc chat hitu co: sy 6 nhiém cac chit hiru co trong nudc thai dugc dac trung
bang cac théng sé BODs, COD, Amoni va tong photpho. Két qua phan tich tat ca
cac miu nude thai déu co gia tri BODs, Amoni va tong photpho thip hon gi6i han

cho phép dugc quy dinh cia QCVN 40:2011/BTNMT-B. Riéng ham lugng COD
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trong nudc thai ciia 03 mo tai Tong Cong ty than Pong Bac, Cong ty than Udng Bi
— TKV tai mot s6 thoi diém co gia tri vuot so voi gi61 han cho phép, mic vuot dao
dong tir 1,04 + 1,8 lan.

Chi tiéu vi sinh: dé danh gia murc dg 6 nhiém vi sinh vat ctia nudc thai, tac gia
d3 phan tich chi tiéu Coliform trong cac mau nudc thai duoc ldy. Két qua cho thay
solugng Colifform trong cac mau déu nam trong giGi han cho phép duoc quy dinh
ciia QCVN 40:2011/BTNMT-B. Diéu nay c6 thé khing dinh nudc thai cua cac mo
duoc khao sat chua bi 6 nhiém vi sinh vat.

Tuy nhién, mirc d6 6 nhiém tai cic mo la khong giéng nhau, mirc d6 6 nhiém
tai cac lan 14y mau ciing c6 sy thay d6i phan anh su bién doi theo mua va theo khu
vuc. Cu thé nhu sau:

Hau hét cac mo déu c6 gia tri pH thip hon vao 2 dot 14y méu trong mua kho
(1/11/2019 va 1/02/2020), gia tri pH trong nuéc thai cua 2 dot iy mau vao mua
mua (2/5/2020 va 2/8/2020) c6 xu hudng cao hon, nguyén nhan chu yéu 1a do nudc
mua da pha loang lam gidm bdt tinh axit cua nudc thai mo.

Trong 05 mé duoc nghién ciru thi gid tri pH ciia mo 618 1a thp nhét va su
bién dong theo thoi gian 14y mau ciing it nhat, chi tir 3,4 = 4,7. Nu6c thai cia Cong
ty than Ubng Bi - TKV c¢6 gi tri trung binh cao nhit so v6i 5 mo nghién ctru, dao
dong tir 4,1 = 5,3. Su bién dong cua gia tri pH theo thoi gian léy mau dugc phan anh
rd nhit trong nudc thai cia moé 790 voi Cong ty CO phan than Ha Lam khoang dao

dong tur 3,7 = 5,2.

So sanh gia tri pH trong nwéc thai triréee xip Iy cdc mé than nghién ciru
10
9 L i i i
8 —+— Md 35
7 —=— M6 618
E E - - — — M& 790
= =
CRE * __.—-;:__—}{:_. Céng ty than
. Udng Bi
3 CAng ty than
2 Ha Lam
—a— Gii han
1 Ui
-l Gii han
0 ' ' ' rén
01/11//2019 01/02/2020 02/05/2020 02/08/2020
Thei gian
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Hinh 3.1. Gia tri pH trong nwéc thai trwée xir Iy cia 5 mé than dwgenghién
cuu

Ham luong TSS trong nude thai ciia hau hét cic mo déu cao hon viao 2 dot lay
mau trong mua kho (01/11/2019 va 01/02/2020), gia tri TSS trong nudc thai cua 2
dot 1dy miu vao mua mua (02/05/2020 va 02/08/2020) c6 xu huéng thip hon,
nguyén nhan cha yéu 13 do nudc mua di pha lodng lam giam bot ndng d6 cac chét 6
nhiém co trong nudc thai mo. Trong 05 mo duge nghién ciru thi gia tri TSS cua mo
Ha Lam 13 thap nhat va su bién dong theo thoi gian 14y mau ciing it nhat, chi tir 500
+ 690 mg/l. Nudc thai ciia mé 35 6 gia tri TSS trung binh ca 4 dot ldy miu cao
nhat so v6i 5 mo nghién ciru, dao dong tir 575 + 833 mg/l. Su bién dong cua gia tri
TSS theo thoi gian 14y mAu duoc phan anh rd nhét trong nudc thai cia mo 618 véi
ham luong TSS trong nudc thai vao mua kho cao gap 1,69 1an so v6i mua mua.
Riéng mau nudc thai ciia mé 790, su bién dong ctia ham lugng TSS lai ¢6 xu hudng
trai nguoc vdi cac mo con lai, mua kho ham lugng TSS trong nudc thai lai thip hon
so voi mia mua. Co 2 nguyén nhan dan dén hién twong nay: mot phan 1a do cong
suit khai thac ctia mo 790 trong thoi gian tir thang 11/2019 dén thang 2/2020 16n
hon so v&i thoi gian nghién ctru con lai, phan nita 1a do mé dang xay dung hé thong
xu ly nudc thai lam gia tang lugng can do nudc mua cudn troi tir bé mat khu mo
vao trong hé thdng thoat nudc. Hinh 3.2 dudi day s& phan anh cy thé sy bién dong

nay.
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So sanh nong do TSS trong nwde thai tnede X1y clia cac mo than nghién cl
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1000
= 500 . =116 618
g o t:f; : |
9 — Ty ; M6 720
= 400
S Cingty
< 200 - ) - - i
Udng Bi
0 * ' ' ' +Cflﬂg'l'ﬁ"
0111/12019 010212020 02/05/2020 02/08/2020 th\an Ha
Lam
Thei gian ——GHCP

Hinh 3.2. Ham luwgng TSS trong nwdéc thai truwée xir ly cia 5 moé than dwgce

nghién ctru

So sanh ham lwong Fe trong nwéc thai triréc xir ly cua cac moé than nghién ctru
14 —— Mo 35
12 e 2
_ T —=— M3 618
g—, 10 \-\
= 8 — Mo 790
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& 4 s Céng ty
= than
2 Uong Bi
0 —%—Cong ty
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Theoi gian

Hinh 3.3. Ham lwgng Fe trong nudc thai trwdce xur ly cua 05 mo than dugc
nghién ciru
Bién dong cua ham luong Fe trong nudc thai cia cac mé duge thé hién trong
hinh 3.3, ham luong Fe trong tat ca cac mau dugc 1iy vao 2 dot 1dy mau trong mua
khé (01/11/2019 va 01/02/2020) déu cao hon gia tri Fe trong nude thai cia 2 dot 1dy
mau vao mua mua (02/05/2020 va 02/08/2020), nguyén nhan cha yéu 1a do nudc
mua da pha loang lam giam bdt tinh axit cua nudce thai mo do d6 ham lugng Fe hoa
tan trong nudc thai cling gidm. Trong 5 mo duogc nghién cuu thi gia tri Fe trong

nude thai cia mo 618 13 cao nhat dao dong trong khoang tir 7,24 + 10,63 mg/l (ham
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luong Fe trong nude thai vao mua kho cao gap 1,46 vao miia mua). Mé Ha Lam c6
su bién dong ham luong Fe theo thoi gian 14y miu 16n nhét khoang tir 4,9 + 12,7
mg/l. Ham luong Fe trong nudc thai ciia mé 790 c6 sy dao dong theo mua thip nhit
trong 5 mo nghién ctru, dao dong tur 5,15 + 8,51 mg/l (ham lugng Fe trong nudc thai

vao mua kho cao gap 1,65 vao mua mua).

So sanh ham lwong Mn frong nwde thai tredec xe 1y cla cac md than nghién clmu
- —+— MG 35
G 1. R
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Hinh 3.4. Ham lwgng Mn trong nwéc thai truwdce xir ly cia 5 mé than dwge
nghién ctru

Sy bién dong ctia ham lwong Mn trong nudc thai cta cac mo duge thé hién
trong hinh 3.4, ham lugng Mn trong tat ca cadc mau duoc léy vao 2 dot léy mau
trong mua kho (01/11/2019 va 01/02/2020) déu cao hon gia tri Mn trong nudc thai
ctia 2 dot lay mau vao mua mua (02/05/2020 va 02/08/2020), nguyén nhan chu yéu
la do nuéc mua da pha loang lam gidm bat tinh axit cia nudc thai mé do d6 ham
lugng Mn hoa tan trong nudc thai cling gidm. Trong 5 md dugc nghién ctru thi gia
tri Mn trong nudc thai cia mo 618 1a cao nhat va trong mé Ha Lam 1a thap nhat. Sy
bién dong ctiia ham luong Mn trong nudc thai theo muia cia mé 790 1 16n nhét, dao
dong trong khoang tir 1,18 + 5,42 mg/l (ham lugng Mn trong nudc thai vao mua
kho cao gap 4,6 vao miia mua). Ham lugng Mn trong nudc thai ciia mé 618 c6 sur
dao dong theo mua thap nhit trong 5 moé nghién ctru, dao dong tir 4,2 + 6,3 mg/l
(ham luong Mn trong nude thai vao mua khé cao gip 1,5 vao mua mua).

Ham lugng dau md khoang ciing 13 mot trong cac chi tiéu bi 6 nhiém trong
nuée thai cua cac mé duge nghién ciru (4/5 mé c6 ham luong ddu md khoang trong

nuée thai vuot giéi han cho phép dugc quy dinh cia QCVN 40:2011/BTNMT-B vé
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chat lugng nudc thai cong nghiép). Tt ca cac miu cua 2 dot ldy mau trong mua kho
(01/11/2019 va 01/02/2020) déu c6 ham lugng dau md khoang cao hon so véi 2 dot
ldy mau vao mua mua (02/05/2020 va 02/08/2020), nguyén nhan chu yéu 1a do
nuéc mua di pha lodng lam giam bét ham lugng dau m& khoang trong nude thai.
Trong 5 mé duogc nghién ctru thi ham luong dau md khoang trong nudc thai cia mo
790 14 cao nhat va trong mo 35 1a thip nhét. Su bién dong ctia ham luong dau m&
khoang trong nudc thai theo mua ciia mé Ha Lam 13 16n nhat, dao dong trong
khoang tir 7,8 + 15,1 mg/l (ham lugng dau m& khoang trong nude thai vao mua kho
cao gip 1,93 vao mua mua). Him luong ddu m& khoang trong nudc thai ctia mo
618 c6 su dao dong theo mua thap nhat trong 5 mo nghién ciru, dao dong tir 9,0 +
14,3 mg/l (ham luwong ddu m& khoang trong nudc thai vao mua kho cao gip 1,58

vao mua mua). Hinh 3.5 dudi day sé phan anh cu thé su bién dong nay.

So sanh ham Iwong dau mé khoang trong nwée thai trwére xie Iy clia cac mo
than nghién ciru -
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Hinh 3.5. Ham lwong dau mé khoang trong nwéc thai trude xir Iy ciia 05 mo

than dwgc nghién ciru

Mot s6 mau nude thai trude xir 1y cua cac mo 35, 91, 618 va 790 tai mot sb
thoi diém c6 ham lugng COD vuot gidi han cho phép dugc quy dinh cuia QCVN
40:2011/BTNMT-B vé chat luong nudc thai cong nghiép). T4t ca cac mau cua 2 dot
lay mau trong mua kho (01/11/2019 va 01/02/2020) déu c6 ham lugng COD cao
hon so véi 2 dot iy mau vao miia mua (02/05/2020 va 02/08/2020), nguyén nhan
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chu yéu 1a do nuéc mua di pha lodng lam giam b6t ham lwong COD trong nudc
thai. Trong 5 moé duogc nghién ctru thi ham lugng COD trong nudc thai cua mé 618
1a cao nhat va trong mé Ha Lam 14 thap nhat. Sy bién dong ctia ham lugng COD
trong nudc thai theo mua cia mé 790 1a 16n nhat, dao dong trong khoang tir 78,6 +
285 mg/l (ham lugng COD trong nudc thai vao mua kho cao gip 3,6 vao mua mua).
Ham luong COD trong nuéc thai cia mé Ha Lam c6 su dao dong theo mua ciing 13
thap nhat trong 5 mé nghién ciru, dao dong tir 75,9 + 102,4 mg/l (ham lwong COD
trong nudc thai vao mua khé cao gip 1,35 vao mua mua). Hinh 3.6 dudi day s&

phan anh cu thé su bién dong nay.

So sanh ham lwgng COD trong mwéec thai trieére xie Iy cua cac mao than
nghién ciru —— Md 35
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= 150 \X = Congty
= 100 - than
=] & e A Bi
< 5 * e Congly
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11172019 1212020 1/5/2020 1/8/2020
Theéi gian

Hinh 3.6. Ham luwgng COD trong nudc thai trudc xir ly cua 05 mo than dwge
nghién ciru
3.2. Hién trang cong nghé xir ly nwdc thai HLMT va nghién ctru danh gia hoan
thién qua trinh xir 1y nuwéc thai HLMT bing phwong phap keo Tu - Ling - Loc
tai cac moé
Nhu dé cép trong phan tong quan chung va phuong phap nghién ctu tai
Chuong 2, do mot s6 cong trinh trén ddy chuyén cong nghé va qua trinh van hanh
hé théng XLNT HLMT con mdt s6 bét cap, nude thai sau xtr 1y chua thé sir dung
cho muc dich tao phun swong dédp bui trong ham 10 va s& gy tic mang cho qué trinh
xtr 1y tiép tuc dé cap nude sinh hoat cho cong nhan mo than. Nhu vy can thiét phai:
+ Nghién ctru keo tu - ling - loc trén mé hinh hién truong dé hoan thién cong

nghé xtr Iy nuwéc thai HLML nham dat QCVN 40:2011/BTNMT-A.
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+ Panh gia hiéu qua XLNT theo md hinh nghién ctru so v6i hé thong XLNT
hién hanh cta co s& nghién cuu.

+ X4c dinh cac thong s6 van hanh cac cong trinh XLNT HLMT theo so d6 keo
tu - léng - loc duoc hoan thién.

- Hi¢n trang cong nghé xiv Iy nwéc thai HLMT tai 05 diém mé nghién ciru

Hién nay, phan 16n cac tram XLNT mo than cua tdp doan TKV do Tap doan
lam chu dau tu thué thiét ké va lip dat theo hinh thirc EPC sau d6 giao cho Cong ty
TNHH MTV méi truong tryc tiép van hanh. Trong nam 2012, Tap doan giao Cong
ty TNHH MTV Moi truongVinacomin khéi cong xay dung mai 18 tram xir 1y nude
thai mo, trong do c6 4 tram xu ly nudce thai mé 10 thién va 14 tram xtr 1y nudc thai
ham 1.

Tinh d&én nam 2021 co trén 40 tram XLNT mo than dwoc Cong ty TNHH

MTV méi truong quan 1y van hanh véi cong nghé xtr 1y chu yéu nhu Hinh 3.7 sau

day.
Bé nude
PAC/ <ach L o
‘ ¢ khi HCa(0H)2| PAM :
v % v T
Nudcthiimé | BE trung Bé keo tu 1t Bé loc két
—_—> hoa > > Be lang hop khic Mn
3 \ T
1 1
! 1
1 1
i 4
i Bé léng Bii chira bi
i Bom : 4i chita bun
bed| gy [T P [T » thii
Nudre sau Idng bim

Hinh 3.7. So' @6 cong nghé XLNT him 16 mé than tai Quéang Ninh

Nudc thai 10 duoc bom 1én dua truc tiép vao Bé trung hoa. Tai day dung dich
stra voi Ca(OH)2 duogc bom vao va hoa tron véi nudc thai dé trung hoa axit H,SO,
c6 trong nudc thai, nang do pH dat tiéu chuan méi truong, ddng thoi khong khi tir
may nén khi dugc suc vao Bé trung hoa tao diéu kién oxy hod ph?ln 16n Fe, mot

phan Mn va trg gitip qua trinh hoa tron sita voi. Tir Bé trung hoa nudc thai chay truc
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tiép sang Bé keo tu, tai day dung dich keo tu PAC, PAM duoc bom vao va hoa tron
v6i nude thai bang bom khudy tron sau d6 ty chay vao Bé lang thir cap. Trude hét
cho PAC vio dé giam d6 nhét, tang kha nang hut giita cac hat co kich thudc nho tao
thanh cac hat c6 kich thudc 16n hon, sau d6 cho tiép PAM dé ting kha ning hoi tu
cua cac hat khi tiép xtic v&i nhau tao thanh thé keo tu 16n, tang tdc do léng dong.Tai
Bé lang, can lo ling két thanh bong c6 kich thude 16n, phan 16n lang dong xudng
day bé. Tai day Bé lang lap dit cac dng hut bun ndi véi may bom bun. Bom bun
dinh ky hoat dong hat bun 1én bé chira bun, sau d6 bun tai bé chira bun duogc bom
1én may ép bun dé ép.Nudc tir Bé ling thir cAp duogc chay truc tiép sang bé thu nuéde
sau léng, tai day nudc dugc bom ap lyc bom 1én bé loc mangan, sau do theo duong
6ng dan vé bé chtra nude sach. Tai bé chira nudc sach nude qua duong éng chiy ra
sudi, mot phan tai st dung cho muc dich vé sinh cong nghiép va tudi dudng chdng
bui. Cac tram XLNT phén 16n duoc diéu khién bﬁng hinh thtc ban tu dong.

Cong nghé XLNT ham 16 mo than tai Tong cong ty than Pong Béc duogc ap
dung hién nay chu yéu la phuong phép keo tu va loc trong luc. Vi vay nudc thai sau
xtr 1y chi dép tng duoc yéu cau xa ra ngudén nudc mat loai B theo QCVN 40:2011.
Tuy dat tiéu chuannhung nhiéu thoi diém ham lugng TSStrong nude thai vuot trén
50 mg/l, ham luong Fe va Mn phéan 16n nim & ngudng néng d6 giéi han cho phép.
Nudc thai ham 10 chu yéu xa ra song sudi hodc trong mot sé truong hop st dung
mot phan dé dap bui.

3.2.1. Két qud nghién ciru tién xir Iy nwéc thai HLMT bing phwong phdp keo tu -
ling - loc
3.2.1.1. Két qua xdc dinh liéu lwong héa chdt téi wu bang Jar-Test

Mau nudc thai him 10 -75m mo than Ha Lam trong cac ngay 17/12/2019 (mua
kho) va 12/08/2020 (mua mua) dugc léy tai bé tiép nhan nuéc thai dau vao tram
XLNT dé nghién ctru qua trinh keo tu - ling trén thiét bi Jar-Test.Pac diém nudc
thai dugc néu trong Bang 3.6.

Bang 3.6. Pic diém nwéc thai dau vao dé nghién ciru qua trinh keo tu - ling

trén thiét bi Jar-test
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T ] Ngay lay mau QCVN40:2011/BTNMT
T Thong s0 17/12/2019 | 12/8/2020 (Mirc B)

1 | Nhiét d6 nuéc, °C 28 26,5 40

2 pH 32 6,2 55-9

3 TSS, mg/L 125 289 100

4 COD, mg/L 100 55 150

5 Fe, mg/L 13,6 8,1 5

6 Mn, mg/L 7,2 1,6 1

Két qua cho ddy thi nghiém ciia nudc thai 1y mau ngay 17/12/2019duoc néu
trén Hinh 3.8. Luong voi véi hoat tinh CaO 70% dé trung hoa va ting pH trong
nuée thai tir 3 1én 8 1a 35 mg/L. Phan 16n Fe** di dugc oxy hoa thanh Fe*' va tao
thanh Fe(OH), khong hoa tan va lang cung cac chit ran lo lung khac nén biéu do
thay d6i ham luong Fe va TSS tuong tu nhau. Tuy nhién ngoai viéc trung hoa va
kiém hoa nuéc thai, con mot luong voi duge dung dé két tia sit theo cac phuong
trinh (2.1) hodc (2.2). Hiéu suét xir Iy sit khi chi co dung voi va pH thay ddi tir 3,2
dén 8 1a 77,9%, (ham luong sat tong giam tir 13,6 mg/L xubng con 3 mg/L trong
diéu kién bd sung lugng vo1 bot ham lugng 35 mg/L. Tuong tu, hi¢u Suét xir 1y theo
TSS 1a 80%. Tuy nhién, hiéu suét xir Iy mangan thép, chi dat 37,5 %, do vo1 dua

vao dat pH & mirc 8 chua di diéu kién dé két tiia hoan toan hydroxit mangan.

16 35

=4#=pH

14 30
—8-T55, 10mg/L #=pH

12 Fe-mg/t 2 =@=T55,10 mg/L

s M, Mg/L Fe, me/l
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20 == Mn, mg/L
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0 5 10 15 20
Ham lwgng véi (Ca0), mg/L Ham lwgng Ca0, mg/L

Hinh A Hinh B
a. Mau léy ngay 17/12/2019 (Mua Kho) b. Mau ngay 12/08/2020 (Mua mua)
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Hinh 3.8. Hiéu qua xir Iy nwée thai ham 16 MB - 75m mé6 than Ha 1am trudng

hop chi b6 sung véi dé diéu chinh pH

Mau ngay 17/12/2019, khi bd sung voi dé tang pH dan tir 6,2 1én 9,1 thdy rang
hiéu qua xu 1y SS, Fe va Mn ting r0 rét. Ham luong SS, Fe va Mn tuong tng khi
pH =9,1 la: 48 mg/L, 1,2 mg/L va 0,5 mg/L. Nhu vay, véi pH trén 8,5, hi€u qua xi
1y Mn trong nudc thai HLMT dugc nhan théy 10 rét.

Tinh toan 1y thuyét luong voi dé xuly sit theo cong thirc

[Ca0]=0,8[CO,]+1,8[Fe]
Trong do6: [CO,]- ham lugng CO, tu do trong nudc, mg/L;
[Fe]- tong ham lugng sit trong nude duge loai bo, mg/L.

Véi ham lugng CO, ty do bang 0, ham luong CaO can 1a 24,48 mg/1 (tng voi
mau ngay 17/12/2019) va 14,58 mg/L (Gng v4i mau ngay 12/08/2020). Luong
v6iCa0 hoat tinh70% dung trong cac thir nghiém Jar-test phu hop véi két qua tinh
toan nay.

Péi véi nude thai vao ngudn nude mit theo QCVN 40:2011/BTNMT-B, ham
luong Fe tong sé phai nho hon 5 mg/L va ham lugng Mn nho hon 1 mg/L. Trong
cac truong hop khi pH trong nudce thai nhé hon 7,5, ham luong Fe va Mn con 16n,
vugt quy dinh x4 thai. Khi dua PAC vao keo tu trong céac truong hop pH trén 7, hi¢u
qua xt ly TSS, Fe va Mn tang 1én 10 rét.

Véi cac thi nghiém c6 dua hoa chat keo tu (PAC) vao trong cac diéu kién pH
khac nhau, két qua xir Iy TSS, Fe va Mn duoc thé hién trén cac Hinh 3.9 va Hinh
3.10.

16

Mgy 1 71270008, pH=1.5, Cal=10mg'l
14 = ! ’ 14 N Ny 1712009, pH=5,1, Cali=35mg/]
12 12
—+—T5S, 10mg/L
10 =g TSS, 10 mg/L
——Fe, mg/L
—m— Fe, mg/L

Mn, mg/L

8
6
4
A
2 \%
j |
0

40 50

Mn, mg/L

o (S o o

o 30
0 0 emen P 50 PAC, mg/L

Hinh 3.9. Hiéu qua XLNT ham 160 MB - 75 mé than Ha 1Am liy miu ngay
17/12/2019(mua khd) biang phwong phap keo tu
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Sy 2R, pi=7 A, Ual |0mp . Sy 2R, pi=K, |, U= imp . Sy I RR, =L, Cal=29mp .
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Hinh 3.10. Hiéu qua XLNT ham 16 MB - 75 mé than Ha 1im liy miu ngay

12/08/2020 (miia mwa) bing phwong phap keo tu

Trong cac trudng hop thuc nghiém c6 keo tu bang PAC, TSS sau xir Iy ludn
nho hon 100 mg/L. Khi pH ctia nudc thai bang 7,5, ddi v6i mau nude thai 1ay ngay
17/12/2019, liéu lugng PAC can thiét dé ca ham luong Fe va Mn dat quy chuan 1a
50 mg/L. Ham luong TSS trong truong hop nay la 7 mg/L. Khi nang pH trong nudc
1én 8,1, ham luong PAC can thiét dé dam bao ca 3 thong s6 TSS, Fe va Mn dat quy
chuan x4 thai ciing phai 13 50 mg/L.

Dbi v6i mau nude thai ldy ngay 12/08/2020, khi pH bang 7,5 thi lidu lugng
PAC cén thiét dé ca ham luong TSS, Fe va Mn dat quy chuan 1a 40 mg/L. Khi pH
bang 8,1 ham lwong PAC chi cin dua vao & liéu luong 30 mg/L thi tat ca cic cac
thong sb trén déu dat yéu cau vé xa thai. O pH bang 9,1 thi chat luong nudc thai
dam bao yéu cau xa vao moi truong theo 3 thong s niy ma khong can phai bo sung
héa chit keo tu.

Khi dua dong thoi Ca(OH), va PAC vao nudc thai cho qua trinh keo tu, quan
sat thdy duoc cac bong cin hinh thanh nhanh va dé& lang. Qua trinh nay khong can
thiét phai bo sung polimer dé tro keo tu.

Vay tir cac két qua thir nghiém keo tu - ldng trén thiét bi Jar-test, c6 thé thdy
rang:

-Khi pH trong nuéc thai HLMT dudi 6, trong cac thoi diém mua kho, can
thiét phai dua voi vao dé kiém hoa nude thai dén pH bang 8 véi liéu luong 15 mg
CaO/L (khi pH=6) dén 35 mg CaO/L (khi pH=3). Sau d6 nudc thai duoc keo tu
bang PAC véi lidu lwong 50 mg/L véi thoi gian lang trén 1 h thi nudc thai dam bao
x4 thai vao nguén nudc mat loai theo QCVN 40:2011/BTNMT-B.
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- Khi pH trong nudc thai trén 6, trong cac thoi diém mua mua, can thiét phai
dua voi vao dé kiém hoa nuéc thai dén pH bang 8 véi lidu lwong 15 mg CaO/L (khi
pH=6). Sau d6 nuéc thai dugc keo tu bang PAC véi lidu luong 30 mg/L véi thoi
gian ldng trén 1h thi nudc thai ddm bao quy dinh xa thai.

Nhu vay voi dong vai tro quan trong trong viéc xur Iy nude thai HLMT: tao pH
on dinh cho qua trinh keo tu cic cin lo limg bang PAC, ting cuong qua trinh khir
sat va mangan (hinh thanh FeCO, va Mn(OH), két tua) trong cong trinh ling.

Trong trudng hop phai xur 1y tiép tuc, nudc thai HLMT 6n dinh pH & mirc 7,5
va keo tu PAC liéu luong 40 mg/L (vé mua kho) va 30 mg/L (vé mua mua) thi chét
luong nude sau ling dam bao dugc cho cac cong trinh loc phia sau hoat dong 6n
dinh.
3.2.1.2. Két qua nghién civu trén mé hinh keo tu - lang va thdo ludn

Nuérc thai sau khi duoc 6n dinh pH va dwa PAC vao dé thuc hién cac phan tng
keo ty sau d6 cho lang trén mo hinh bé lang lamen véi thoi gian lang thay doi bang
cach diéu chinh luu luong nuée thai qua do: 450L/h (tng voi thoi gian ling 1,5h);
400 L/h (twong Gng thoi gian lang 1,75h), va 350 L/h(twong tmg thoi gian lang 2h).
Do thanh phan va tinh chit nudc thai thay d6i giita ngdy mua va ngay khong mua
nén qué trinh thi nghiém duoc tién hanh trong 2 truong hop véi diéu kién thoi tiét
thay doi: ngay khong mua va ngay c6 mua.

a. Két qud nghién civu trong nhitng ngay khéng mwa (mia khé)

Céc day thi nghiém trién khai trong cac ngdy ning, khong c6 mua, nhiét do
moi trudng khong khi 28-32 °C. Luu luong nude thai bom 1én mé hinh thay dbi.
Liéu luong hoa chat cho qué trinh keo tu CaO bang 20-35 mg/L (d¢ pH>7,0) va
PAC 1a 40 mg/L. Thoi diém nghién ctru vao cac ngay khong mua 13 ngiy
19/11/2019 va ngay 28/11/2019.Céac gia tri pH, ham lugng chét ran lo ling (TSS),
sat (Fe), mangan (Mn) trong nudc thai diu vao va nudc thai dau ra trén mé hinh keo

tu - ling theo thoi gian ling ngay 19/11/2019 duoc biéu dién trén Hinh 3.11.
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Hinh 3.11. Hi¢u qua xir Iy nwéc thai ham 16 Ha Lam trong ngay ning qua qua
trinh Keo tu - Iing véi lwu lwrgng nwée thai dwa vé mé hinh thay doi

Tai céc thoi diém mua kho, khong mua cudi ndm 2019, nude thai ham 1o +75
mo thanHa Lam c6 pH thap (3,95 ngay 19/11/2019 va 5,23 ngay 28/11/2019). Ham
lwong chit ran lo limg (TSS) nim & muc trung binh (256 va 210 mg/L). pH tai bon
trung hoa nudc thai duy tri & mic 7bang diéu chinh lidu lugng CaO tir 20 dén 35
mg/L. V&i ham lugng PAC 13 40 mg/L, sau qua trinh keo tu - ling, TSS nudc thai
dau vao tir 210 dén 256 mg/L giam xudng con ¢ mic 37-51 mg/L, sit & mic 2,1
-2,9 mg/L. Céac gia tri ndy dam bao yéu cau xa ra ngudn nudc mit theoQCVN
40:2011/BTNMT-B.

Thoi gian lang thay doi tir 1,5 dén 2 hanh hudng khong ro rét dén hiéu qua
lang céc chét rin lo limg.

Tuy nhién dbi véi chi tiéu Mn, hiéu qua xtr 1y qua qua trinh keo tu - ling thap
(Chi khoang 25-30).Trong qua trinh nay, cac yéu té hd trg cho oxy héa mangan rat
han ché nén chi mot lugng nho Mn(OH), tao thanh dugc keo tu va léng cung
hydroxit sat va cac loai chat ran lo ling khac. Him luong Mn sau ling hau nhu
khong doi véi cac thoi gian ling (tai trong thuy luc) khac nhau va cao hon gid tri
cho phép xa ra ngudn nudc mit theo QCVN 40:2011/BTNMT-Btrén 4 lan.

b. Két qud nghién civu trong nhitng ngay cé muwra
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Céc day thi nghiém trién khai trong cac ngdy mua mua va c6 muala ngay
12/8/2019 va 13/9/2019, nhiét dd mdi truong khong khi 27-30 °C.Luu luong nudc
thai bom Ién mo hinh thay ddi. Po pH ctia nudc thai dau vao dao dong tur 5,5 dén
6,5 nén ham luong voi can thiét dé 6n dinh pH nudc thai >7 1la 15-20 mg
CaO/L.Héa chét keo tuPAC liéu lurong 30 mg/L.Thoi diém nghién ctru vao cic ngay
c6 mua 13 ngay 12/8/2019 va ngay 13/9/2019.Cac gia tri pH, ham luong chét ran lo
limg (TSS), sét (Fe), mangan (Mn) trong nudc thai dau vao va nudc thai du ra trén
mo hinh Keo ty - lang theo thoi gian liang tai thoi diém nghién ciu ngay
12/08/2019duoc biéu dién trén Hinh 3.12.

Trong cac ngdy mua, nude thai ham 10 - 75m mo than Ha Lam c¢6 pH cao (6,2
ngay 12/8/2019 va 5,6 ngay 13/9/2019). Ham luong chét rin lo limg (TSS) 16n (tir
423 dén 521 mg/L), chu yéu do nudc mua cudn troi dat cat bé mit vao muong tiéu
thoat nudc trong ham. V&i ham lugng PAC 1a 30 mg/L, sau qua trinh keo tu - lang,
TSS nuéc thai ddu ra giam xudng con ¢ mic 125-135 mg/l, vuot quy dinh dbi véi
nuéc thai xa ra ngudn nude mat theo QCVN 40:2011/BTNMT-Bla 100 mg/L. sit &
muc 1,1 -1,2 mg/L. Cac gia tri ndy dam bao yéu cau xa ra moi truong. Ham luong
Mn con lai trong nuée thai sau xir Iy bang phuong phép keo tu ling 1 1,4 dén 2,1
mg/L, vuot ngudng cho phép xa vao ngudén nudc mat loai B. Thoi gian ling thay
d6i tir 1,5h dén 2h anh huéng khong rd rét dén hiéu qua ling cac chit rin lo limg

cling nhu xu ly sat va mangan.
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pH TSS, 10mg/l Fe, mg/l Mn, mg/1

® Dau vio ® Sau lang ¢=4501/h Sau ling q=4001/h ® Sau lang q=3501/h

Hinh 3.12. Hiéu qua xir Iy nwéc thai him 10 Ha Lam trong ngady mwa qua qua
trinh Keo tu - ling véi lwu lrgng nwée thai dwa vé mé hinh thay doi

Két qua nghién ctru xtr Iy nude thai hAm +75m mo than Ha Lam cho thdy, chat
luong nudce thai dau vao thay doi rd rét gitta ngdy mua véi ngay kho. Cac bién phap
keo tu - ling dam bao cho nhiéu chi tiéu trong nude thai sau xir Iy dam bao cac yéu
cau x4 ra nguoén nudc mat loai B. Tuy nhién chi tiéu ham lugng chat ran lo ling
(TSS) trong nudce thai sau ling lamen van con cao, vé ngdy mua vugt mirc cho phép
ddi v6i nude thai cong nghiép xa vao ngudn nudc mit loai B. Hiéu qua xir ly
mangan bang phuong phap keo tu ling nam & mirc 25% dén 45%. Mangan chua co
diéu kién oxy hoa hét nén phan 16n ton tai dudi dang hoa tan, 1am cho ham luong
clia n6 trong nude thai dau ra con qua cao, gip 1,5 dén 2 lan so véi mirc cho phép
trong QCVN 40:2011/BTNMT.
3.2.1.3. Két qua nghién civu trén mé hinh loc va thdo ludn

Nghién ctru dugc tién hanh trén cot loc véi céc truong hop: Loc cat khong co
cac vat liéu xuc tac qua trinh oxy hoa st va mangan, loc cat véi 16p vat li¢u xic tac
phia trén nhu: vat liéu loc mangan MF (cat phuMnOQO,), vat li¢u Aluwat va vat liéu
loc da nang ODM-3F. Nudc thai dugc bom 1€n cdt loc vai tai trong thuy luc bé mit

(van toc loc) thay dbi theo cac cdp:9 m*m¥h, 8 m*m*h va 7 m*/m*h.Téc do
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locthay d6i bang cach diéu chinh luu lugng bom ciing nhu van xa nudc loc vao bon
chira nudc sau loc.

a. Trwong hop loc cdt khong co vit liéu xuc tiac

Nudc thai sau khi khi keo tu va ling tap trung vao bon chira nudc sau lang dé
tir diy bom 1én cot loc cat DN350v6i chiéu cao 10p cat thach anh 1a 1,9 m. Thoi
diém nghién ctru vao cac ngay khong mua 1a ngay 19/11/2019 va ngay 28/11/2019,
cac ngay mua 13 ngay 24/8/2019 va 13/9/2019. Cac két qua phén tich cac thong sd
chat luong nudc: pH, TSS, Fe va Mn ciia nudc thai trudce va sau loc trong ngay kho
(19/11/2019) va mua (24/8/2019) duoc biéu dién trén cac Hinh 3.13. va Hinh3.14.

20
18
18

16

14

12

pH TSS, mg/l Fe, mg/l Mn, mg/1

® Sau loc, =9 m3/m2.h ® Sau loc, =8m3/m2.h = Sau loc, =7 m3/m2.h

Hinh 3.13 Gia tri pH, TSS, Sit, Mangan ciia Mé Ha LAm trong ngay ning
(19/8/2019) sau qua trinh loc véi toc dd loc thay doi

Nudc tai bon chira nudc sau ling ngay 19/8/2019 (ngay khong mua) co pH
=7,1, TSS =49 mg/L, Fe=2,2 mg/L va Mn= 3,6 mg/L. Sau khi qua loc cat vdi tde
do loc thay doi tir 7 m*m*h dén 9 m*/m?h, pH khong thay dbi, 6n dinh & gia tri xap
xi 7. Hiéu qua xtr Iy nude theo cac thong s6 TSS, Fe biéu dién rd rét véi gia tri TSS
ctia nude sau loc 1a 18 mg/L (toc do loc 9 m*/m?/h), 16 mg/L (téc d6 loc 7 m*/m*/h)
va Fe ctia nude sau loc 1a 1,2 dén 1,3 mg/L. Cac gia tri ndy nam trong gi6i han cho

phép ciia nudc thai xa vao ngudn nude mit theo QCVN 40:2011/BTNMT-B. Tuy
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nhién ham lugng Mn trong nudc thai sau loc con rt cao, 2,9 mg/L, vuot quy dinh
ciia QCVN 40:2011/BTNMT la 1,0 mg/L. Hiéu qua xtr Iy mangan bang loc cat binh
thuong thap. Mn ton tai dudi dang hoa tan trong nudc chwa cé didu kién oxy hoa dé

thity phan tao thanh hydroxyt mangan két tua giir lai trong 16p vat liéu loc.

35
32
30
30
27
25
20
15
10 72 73 73
> 18 1.7 17
0.5 0.42 038 B
0 - , | I
pH TSS, mg/l Fe, mg/l Mn, mg/l
® Sau loc, =9 m3/m2.h ® Sau loc, g=8m3/m2.h Sau loc, =7 m3/m2.h

Hinh 3.14.Gia tri cac thong s6 pH, TSS, Fe trong nwée thai ham 10 Ha LAm
trong ngay muwa (24/8/2019) sau qua trinh loc véi téc dd loc thay ddi

Vé ngay mua, do gia tri TSS cta nudc thai sau lang con cao (125 mg/L) nén
sau loc cat gia tri nay 1a 27-32 mg/L, ting so v4i ngay kho, tuy nhién van thip hon
rat nhiéu so v&i ngudng cho phép xa vao nguon nudc mit loai B (100 mg/L). Ham
lwong sit sau qué trinh loc con rat thap (0,38 dén 0,5 mg/L). Tuy nhién ham luong
mangan cao, vugt ngudng quy dinh cia QCVN 40:2011/BTNMT la 1,7 lan.

Nhu vy, véi viée tiép tuc xtr 1y bang phuong phap loc cat truyén thong, véi
nuée thai HLMT c6 ham luong mangan cao thi chi tiéu nay khong dam bao yéu cau
x4 ra moi trudng bén ngoai theo quy dinh cua QCVN 40:2011/BTNMT.

b. Trwong hop bo sung vit ligu xiic tic cho qud trinh loc cit

Trong trudong hgp nay 16p cat thach anh trong ¢t loc day 0,8 m va 16p aluwat
phia trén cat day 0,4 m. Cac két qua nghién ctru v6i nudc thai sau ling khi tbc do
loc thay doi tir 7 dén 9 m*m*h vao ngay 13/9/2019 (ngay c6 mua) duoc thé hién
trén Hinh 4.15.
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8 74 75 75

pH Fe, mg/l Mn, mg/l

B Trude loc 13/9/2019 ® Sauloc, =9 m3/m2.h = Sau loc, =8m3/m2.h ™ Sau loc, =7 m3/m2.h

Hinh 3.15. Hiéu qua xir Iy nwéc thai him 10 Ha Lam trong ngay mua theo cac
chi tiéu pH, Fe va Mn qua qua trinh loc véi hru lwong nuwéc thai dwa vé cot loc

thay doi trong truong hop co xic tiac bing hat vt liéu Aluwat

Theo biéu d6 Hinh 3.15, pH cta nudc sau loc tang 1én dén gia tri 7,5 do
aluwat 13 vat liéu kiém tao diéu kién 6n dinh pH. Ham luong Fe sau loc khi téc do
loc thay d6i nam & mae 0,7-0,8 mg/L, dam bao yéu cau xa ra moi truong bén ngoai
theo QCVN 40:2011/BTNMT. Ham luong Mn van cao nam trén ngudng cho phép
x4 ra moi truong bén ngoai mic du gia tri dau vao cua théng sé nay khong 16n (2
mg/L). Nhu vy hiéu qua xic tac dé ting cudng oxy hda mangan trong qua trinh loc
ctia aluwat rat han ché. Cac nghién ctru vé xtr Iy manggan trong nudc ngam bang
xuc tac aluwat cling cho nhirng nhan xét tuong tu.

Hinh 3.16 biéu dién cic qua trinh thay dbi gia tri TSS qua qua trinh ling va
loccat co aluwat trong cac ngay 13/9/2019 va 20/9/2019 (Nhirng ngay c6 mua). Cac
duong biéu dién cho thdy qua trinh lam trong nudc theo TSS trong nude thai HLMT
chu yéu trong giai doan lang. Hiéu qua xuc tac aluwat cho qua trinh loc cat dé lam

trong nudc khong rd rét.



115

600 |

500 .“\ —— T55(13.9.19), mg/L
] T55(20.9.19), mg/L

400 \ f ) uch

300 ‘\\

200 B\*ﬁk

100

0
Péu vao Sau lang q=350L/h Sau loc, g=7m3/m2.h

Hinh 3.16. Hiéu qua xirly nwée thai ham 10 Ha Lam theo TSS qua qu4 trinh
Keo tu - ling va loc trong trudmg hop cé xiic tic bang Aluwat
c. Truwong hop hé tro qud trinh loc bang vit ligu xiic téc ODM - 3F
Trong trudng hop nay 16p cat thach anh trong cot loc day 0,8 m va lép vat liéu
ODM-3F phia trén cat day 0,5 m. Cac két qua nghién ctru voi nude thai sau lang khi
tbc d6 loc thay ddi tir 7 dén 9 m*/m>h vao ngay 27/9/2019 (ngay khong mua) dugc
thé hién trén Hinh 3.17va Hinh 3.18.

8 |
u Diu vio
7 27.9.2019
6 ¥ Sauling g=350L/h
5 | Sau loc. v=9 m3/m2.h
4 -
3 i
2 7 .
1 0 16
o il Bl
pH Fe, mg/L Mn, mg/L

Hinh 3.17. Hiéu qua xir ly nwéc thai theo cac chi tiéu pH, Fe va Mn qua qua
trinh loc truomg hop c6 xic tic bang vit liéu ODM-3F
Vit lieu ODM-3F ¢6 kha ning xuc tic trong qua trinh khir sit. Trong trudng
hop nay, khi ham luong st dau vao cot loc thap (1,9 mg/L), hiéu qua khir sat khong
cao. Nudc thai sau qua trinh loc giam xudng con 0,7 mg/L. Tuy nhién so véi qua
trinh loc cat khong xtc tac hodc xuc tac bang aluwat (Hinkh 3.15 va Hinh 3.16) thi

ham luong Fe sau cic qué trinh loc cat ¢6 hd tro xuc tac bang ODM-3F thap hon
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(nam omuc 0,7 mg/L khi téc do loc 1a 9 m*/m?h). Hiéu qua xtr Iy mangan bang cat
loc két hop v6i ODM-3F khong qua cao.
Ham luong mangan sau khi loc con cao hon ngudng cho phép ddi véi nudc

thai xa vao ngudn nude mit theo QCVN 40:2011/BTNMT-B.
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pH TSS, mg/l Fe, mg/l Mn, mg/l

® Sau loc, v=9 m3/m2.h m Sau loc, &=8m3/m2.h = Sau loc, &=7m3/m2.h

Hinh 3.18. Hiéu qua XLNT theo TSS, Fe va Mn qua qua trinh loc khi thay doi
tdc dd loc truong hop xiic tic bing ODM -3F

Céc biéu d6 trén Hinh 3.18 cho thiy trong pham vi toc d6 loc thay d6i tir 7 dén
9 m*/m?¥h thi ndng do cic chat 6 nhidém trong nudc thai dau ra tir cot loc gan nhu 6n
dinh v6i TSS tir 25-28 mg/L, ham lugng sit tir 0,5 dén 0,7 mg/L va ham luong
mangan tir 1,45 dén 1,6 mg/L.

Trong truong hop niy ham luong mangan trong nude thai dau ra ciing khong
dam bao quy dinh cia QCVN 40:2011/BTNMT dé x4 vao ngudn nudc mit loai B.

Hinh 3.19. Biéu dién su thay doi ham luong chat ran lo ling TSS qua qué
trinhkeo tu - léng (thot gian léng 2h) va loc qua cdt loc cat cod hd tro xtc tac vat liu
ODM-2F véi tbc do loc 7 m*/m%h trong cac ngdy 27/09/2019 (ngdy ning) va
25/10/2019 (ngay c6 mua).
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Hinh 3.19. Hiéu qua xir Iy nwée thii ham 16 Ha Lam theo TSS qua qua trinh
keo tu - ling va loc trong trudng hop cé xiic tic bang ODM-3F trong cic ngay
ning (27/11/2019) vangay mua (25/09/2019)

Két qua thi nghiém thé hién trén biéu dd nay cho thdy voi qua trinh keo tu -
lang - loc nhu da trién khai, nudc thai sau xu 1y ¢6 TSS nam ¢ mirc 20-30 mg/L.
Nudc tuong doi trong, co thé sir dung cho mot s6 muc dich vé sinh trong qua trinh
san xuét, khai thac than.

d. Trwong hop loc bang cdt den, quing Mangan (phii MnO,)

Trong trudng hop nay st dung cot loc 2 16p vat licu: 16p cat thach anh day 0,6
m phia duéi va 16p cat mangan (phi MnO,, thanh phan 40%) phia trén day 0,4m.

Téng chiéu day 2 16p cat loc 1a 1,0m. Két qua nghién ctru, danh gia hiéu qua
xtr 1y sit va mangan theo qua trinh keo tu - ling - loc v6i thoi gian ling 2h va tde do
loc 7 m¥m*h d6i v6i nudc thai ham 16 +75m mo than Ha Lam trong cic ngay mua
(10/11/2019) va ngay ning (17/11/2019) duogc thé hién trén cac Hinh 3.20va Hinh
3.21.
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pH Fe, mg/l Mn, mg/l

®Dau vao 10.11.19 ® Sau ling ¢=350L/h = Sau loc, v=7m3/m2.h

Hinh 3.20. Hiéu qua xir Iy Fe va Mn theo qua trinh keo tu ling va loc bang cat

phii Pioxit mangan d6i véi nwéec HLMT ngay muwa(10/11/2019)

Khi nuéc thai loc qua 16p cat mangan véi thanh phan MnO,phii bé mat 1a
40%, cac qua trinh oxy hoa mangan dugc ting cudng.Mit khac mot phan sit ciing
dugc gitr lai trong qua trinh nay,...cling c6 nhiing nhan xét tuong tu trongcac
nghién ctru ctia minh. Két qua thi nghiém thé hién rd trén biéu d6 Hinh 3.20v6i ham
luong sit va ham luong mangan sau qué trinh loc déu gam xudng con lai 0,5 mg/L.
Véi nuéce thai dau vao co6 ham lugng sat 4,1 mg/L, ham lugng mangan 1 3,2 mg/L,
sau qua trinh keo tu - lang lamen (thoi gian lang 2h) va loc qua 16p cat mangan véi
van toc loc 7m*/m?/h,chit lugng nude thai v6i cac chi tiéu pH, TSS, Fe va Mn dam

bao yéu ciu xa ra moi truong bén ngoai.
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pH

®Dau vao 17.11.19 ® Sau ling ¢=350L/h

Fe, mg/l Mn, mg/l
= Sau loc, v=7m3/m2.h

Hinh 3.21. Hiéu qua xir Iy Fe va Mn theo qua trinh keo tu ling va loc bang cat

Cac két qua thi nghiém trong ngay ning véi nudc thai dau vao co pH thap,
ham luong Fe va Mn cao ciing cho thdy két qua twong ty. Viéc dung cat phtt MnO,
dé loc nude, hd trg cho qué trinh xir 1y sat va mangan theo qua trinh cong nghé trién

khai trén mo6 hinh hi¢n trudng ddm bao cho nudc thai dau ra xa vao nguéon nudc mat

theo QCVN 40:2011/BTNMT.

phi Pioxit mangan ddi véi nwée HLMT ngay nang(17/11/2019)
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Hinh 3.22. Hiéu qua xir lynwéc thai hAm 10 Ha Lam theo TSS qua qua trinh

keo tu - ling va loc bang cat mangan trong cic ngay mua (10/11/2019) va ngay

Nudc thai sau qua trinh keo tu - léng va loc luén c6 ham lugng TSS thép, dam

bao cac yéu cau dap bui hodc v€ sinh cong nghié¢p trong qua trinh khai thac, san

ning (17/11/2019)

xuét than.
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3.2.2. Pdnh gid higu qua xiv Iy nwéc thdi ham 16 -75m mé than Ha Lam theo cdc
qud trinh xir Iy (keo tu, ling, lpc) trén mé hinh hién truong

Gi4 trj trung binh cac thong sé pH, TSS, Fe va Mn trong nudc thai dau vao va
nuéc thai dau ra qua cac qua trinh xir Iy: hé thong XLNT cong ty Than Ha Lam va
mo hinh keo tu - léng - loc vé1 vat liéu loc khac nhau khi Iuu lugng nudc thai vao
mo hinh 13 35L/h va téc d6 loc 7 m*/m>h dugc thé hién trongBdng 3.7.
Bang 3.7. Chét lwong nwéc thai ham 10-75m mé than Ha Lim sau qua trinh xir

ly tai tram XLNT mé than Ha Lim va sau m6 hinh XLNT hién trwong (thi

nghiém nghién ciru) véi cac qua trinh lgc khac nhau

Nuée thaidduramohinh Gia tri QCVN
Nuwée thai
) trong cac truong hop ap dung
Thong so .
bau Sautram
A B C D 1 2 3
vao XLNT
pH 4,1 7,3 7,1 | 7,5 7,6 7,6 | 6-85[6-9| 55-9
Fe, mg/L| 5,93 0,54 1,21 0,7] 0,5 0,5 0,3 1 5
Mn, mg/L| 5,5 1,05 LS| 1,1 | 1,45 0,6 0,1 0,5 1
TSS,
mg/L 237 25 29 27 25 20 5 50 100
(NCS nghién curu)

Ghi chi: A- Loc cdt thuan tuy, B- Loc cat co Aluwat,; C- Loc cat co ODM-3F,; D-
Loc cat mangan; 1- QCVN 01-1:2018/BYT- Quy chudn quéc gia vé chat hrong nudc
sinh hoat; 2- QCVN 40:2011/BTNMT - Quy chudn ky thudt quoc gia vé nudc thai
cong nghiép cot A; 3- QCVN 40:2011/BTNMT - Quy chudn ky thudt quéc gia vé
nuwoc thai cong nghiép cot B.

Cac s6 liéu thu thap va phan tich dugc tai hién truong (nudc thai sau tram
XLNT Céng ty Than Ha Lam va nudc thai sau cac qua trinh thir nghiém trén mo
hinh keo tu - lang - loc) cho thdy, gia tri trung binh cac chi tiéu pH, TSS va Fe trong
tat ca cac truong hop déu dam bao yéu cdu xa ra ngudn nudc mit theo QCVN

40:2011/BTNMT-B. Riéng ddi véi chi tiéu Mn, chi c6 truong hop xir 1y theo so d6
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keo tu - lang - loc bang cat mangan trén mo hinh nghién ciru hién truong dam bao
xXara nguén nudc mat loai A.

Nhu vdy voi qua trinh keo ty - lang lamen - loc mangan theo cac thong s van
hanh:liéu lwong hoa chat cho qua trinh keo tu CaO tir 20 dén 35 mg/L va PAC 14 40
mg/L (ngay khong muwa) CaO tir 15 dén 20 mg CaO/L va PAC 1a 30 mg/L (ngay cd
mua); thoi gian lang 1,5 dén 2,0 h va tc do loc 7-9 m*/m*h, nudc thai HLMT Ha
Lamdam bao yéu cdu xa ra ngudn nude mit theo QCVN 40:2011/BTNMT-A- Quy
chuan k¥ thuat qudc gia vé nudc thai cong nghiép.

Sau qua trinh xir Iy ndy, nude thai c6 ham lugng chat ran lo limg thap dudi 20
mg/L. Loai nudc ndy cod thé sir dung dé 1am vé sinh, dap bui khu vuc san xuét hodc
xtr 1y tiép tuc bang cac bién phap ning cao cho cac muc dich cip nudc sinh hoat
hodc cac muc dich khéc trong qua trinh san xuét.
3.3.Nghién ctru xir Iy tiép tuc nwéc thai HLMT bing cong nghé loc mang dé
cAp nuée cho sinh hoat
3.3.1. Két qua nghién ciru XLNTHLMT bang mang MF/UF trén mé hinh PTN
3.3.1.1. Nghién civu xvr Iy triét @é nuée thai HLMT -75m Céng ty than Ha Lam bdng
mang loc MF trén moé hinh PTN

Két qua phan tich chét luong nudc trude va sau mang loc MF mo hinh PTN tai
tram XLNT ham 10 -75m Cong ty Than Ha Lam duogc thé hién trén cac Hinh 3.23
va Hinh 3.24.
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Hinh 3.23. Hiéu suatxir Iy (%) va ham lwong sit (mg/l) sau mang loc MF trén
mé hinh thi nghi¢émddi véi nwéc thai hAm 10 -75m Céng ty Than Ha LAm

Sau xur 1y theo qua trinh keo tu - ling - loc trén mé hinh hién trudng trinh bayo
muc 3.2, ham luong sit trong nuéc thai dau vao modul mang dao dong trong
khoang tir 0,3 dén 2 mg/L. Sau loc mang MF ham luong sat ludn nho hon 0,3 mg/L
(trung binh 13 0,25 mg/L), dap tmg yéu cau st dung cho muc dich cip nuéc sinh
hoat 13 0,3 mg/L theo QCVN 01-1:2018/BYT- Quy chuan k¥ thuét qudc gia vé nudc
sinh hoat. Do hau hét sét trong nudc thai HLMT dugc oxy hda va tao thanh sat 111
dang khong hoa tan nén cac qua trinh ling - loc cat - loc mang giir lai twong dbicac
phan tir nay. Hiéu sudt xtr Iy Fe ctia mang vi loc MF twong ddi cao, tir 70% dén

88%, phu thudc vao néng d6 va trang thai sat trong nudc thai trudec mang loc.
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Hinh 3.24. Hiéu suit (%) xir Iy mangan (mg/l) cia mang loc MF mé hinh PTN
d6i véi nurée thai ham 16 -75m Cong ty Than Ha Lam

Ham luong Mn trong nudc thai dau vao modul mang MF dao dong tir 0,6 dén

2,2 mg/L. Sau khi qua mang, ham lugng Mn trong nudc giam con lai tr 0,1 mg/L

dén 0,64 mg/L va trung binh 13 0,37 mg/L. Mn dugc oxy hoa va cac phan tir khong

hoa tan duogc gitlr lai hau hét trén mang loc. Hi¢u qua tdch mangan cia mang loc MF

trong trudng hop nay twong ddi cao, tir 55% dén 85%. Nnudc sau mang MF co thé

st dung cho muc dich tdm rtra cling nhu cac sinh hoat khac cua cong nhan.
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Mau nuée ciing duoc 1dy dé danh gia kha ning gitr lai chét ran lo ling, mudi
canxi, kim loai ning va coliform ctia mang vi loc ME. Két qua phan tich miu nudc
lay ngay 4/11/2019 dugc néu trongBdng 3.8.

Bang 3.8. Hiéu qua tach cac chit 6 nhiém trong nwéc thai HLMT Ha LAm sau

xir Iy keo tu - ling - loc bang mang MF trén mé hinh PTN

Thit tu Thong ¥ Trudc Sau QCVN
mang mang 01-1:2018/BYT
1 TSS, mg/L 25 2 2NTU
2 Fe, mg/L 1,02 0,2 0,3
3 Mn, mg/L 1,17 0,1 0,1
4 bg cimg, mg CaCO,/L 580 510 300
5 Chi (Pb), mg/L 0,0273 0,01 0,01
6 Cadmi (Cd), mg/L 0,0043 | 0,0042 0,003
7 COD (K,Cr,0;), mg/L 35 7,5 -
Ham lugng Clorua tinh theo

° NaCL 600 300 300
9 Coliform, CFU/100mL 150 25 3

Ghi chii:Cac mau nudc duoc 1dy vao ngay 4/11/2019.

Két qua phan tich trong Bdng 3.8 cho thiy gia tri cac chi tiéu nay déu nam
trong ngudng cho phép dbi voi nude sinh hoat theo QCVN 01-1:2018/BYT.

Nhu vay, két qua nghién ciru trén mo hinh phong thi nghiém véi loai mang
MF soi rong cho théy mang loc MF c¢é thé loai bo duge sit, mangan, mot s6 kim
loai ning va vi khuan trong nudc thai HLMT sau khi xir Iy dat mic A cia QCVN
40:2011/BTNMMT dé dat duoc nudc dau ra du tiéu chuin mot sd chi tiéu chinh cho
muc dich cip nudc sinh hoat cho cong nhan mé.

Nhung chi tiéu do cung cta nudc CaCO;va ham lugng Clo du thi mang MF
khong giai quyét duoc triét dé. Do vay ta can nghién ctru 4p dung mang loc c6 cong
nghé cao hon dé thi nghiém tai hién trudng va dua ra danh gia.
3.3.1.2. Nghién ciru xir Iy triét dé mede thai HLMT Céng ty 790 bang mang loc

UFtrén mo hinh phong thi nghiém tai hién truong
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Muc dich nghién ctru trén mé hinh PTN tai hién truong d6i véi nudc nude thai
HLMT Cong ty 790 1a danh gia kha ning xir 1y (tach) Fe va Mn bang mang UF soi
rong véi dic tinh k¥ thuat néu trong Bang 3.9

Mo hinh mang loc UFduoc van hanh tir thiang 5 nim 2020 dén thang 7 nim
2020. Nudc thai thi nghiém 1a nuée thai dau ra ctia tram XLNT cong ty 790 sau khi
duoc xur ly tiép tuc béng hé théng dia loc Arkal tai bon chtra 1, Bom hit nudc qua
mang ¢6 luu lugng 1,05L/h dé dat thong lwong qua mang 1a15L/m2.h. Mdi ngay
hoat dong mot mé voi thoi gian mdi mé 1a 5 h. Lugng nude sir dung cho mot mé 1a
5,2L.

Nhu véy, v6i thoi gian van hanh mé hinh tir ngay 3/5/2020 dén 9/7/2020 (10
tuan) 1a 250 h, tong lwong nudc bom qua mang 1a 260 L. Mdi tuan 14y mau phan
tich cac chi tiéu: ham lugng Fe, Mn, .. .trudc va sau modul mang mot 1an. Két qua
phan tich chat lugng nuéc trude va sau mang loc UF mo hinh PTN tai tram XLNT
ham 10 mo than 790 tai phuong Méng Duong cdm pha thudc Cong ty 790 duoc thé
hién trén cac Hinh 3.25 va Hinh 3.26.
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Hinh 3.25. Hiéu suitxir 1y (%) va ham lwong sit (mg/l)saumang loc UF mé
hinh phong thi nghiém d6i véi nuéc thai HLMTCéng ty 790
Nudc thai sau xir 1y tai tram XLNT cong ty 790 va xu 1y tiép tuc trén hé théng
dia Arkan, ham luong sit trong nudc thai dau vao modul mang dao dong trong
khoang tir 0,45 dén 0,96 mg/L. Sau loc mang UF ham luong sat luén & muc 0,06
mg/L, dap tng yéu cau st dung cho muc dich cap nuée dn udng 13 0,3 mg/L theo

QCVN 01:2018/BYT - Quy chuan k¥ thuat qudc gia vé nudc dn ubng. Do hau hét
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sat trong nudc thai HLMT dugc oxy hoa va tao thanh sat (II) dang khong hoa tan
nén cac qué trinh ling- loc dia Arkan - loc mang UF giit lai hau hét cac phan tir nay.

Hiéu suét xtr Iy Fe cia mang UF twong ddi cao, tir 90% dén 92%.
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Hinh 3.26. Hiéu suatxir 1y (%) va ham lwgng mangan (mg/l) sau mang loc UF
mé hinh phong thi nghiém d6i véi nwée thai HLMTCéng ty 790

Ham luong Mn trong nuéc thai dau vao modul mang UF dao dong tir 0,51
dén1,05 mg/L. Sau khi qua mang, ham luong Mn trong nudc giam con lai 0,08
mg/L.

Do nuéc thai qua qué trinh loc dia Arkan nhu d3 néu nén cac phan tr Mn
khong hoa tan duoc giir lai hau hét & day. Hiéu qua tich mangan ciia mang loc UF
trongtruong hop ndy tuwong ddi cao, tr 84% dén 91%. Theo QCVN
01-1:2018/BYTham luong mangan trong nudc in udng khong duoc vuot qua 0,3
mg/L.

Nhu vay mang UF tach dugc Mn dé dam bao ndng do cua né dam bao quy
dinh ddi voi nude an udng va sinh hoat.

Mau nuée ciing duoc 1dy dé danh gia kha ning gitr lai chét ran lo ling, mudi
canxi, kim loai ning va coliform ctia mang siéu loc UF. Két qua phan tich miu nuéc
liy ngay 01/6/2020 dugc néu trong Bdng 3.9.

Bang 3.9. Hiéu qua tach cac chit 6 nhiém trong nwéc thai HLMT sau khi xir 1y

tai tram XLNT Cong ty 790 va bang mang UF trén mé hinh tai hi¢n truwong

Nuwée thai QCVN 01-1:2018/BYT
Thi tw Thong so Trwée . Chat luwgng nuwée sach
X Sau mang .
mang sinh hoat
1 Do duc, mg/L 9 1,8 2
2 Fe, mg/L 0,72 0,06 0,3
3 Mn, mg/L 0,58 0,08 0,1
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4 Do cung, mg CaCO,/L 360 250 300

5 Thuy ngan (Hg), mg/L 0,0002] 0,0001 0,001

6 COD(theo K,Cr,0,), 24.9 1,9 -
Ham lugng Clorua tinh

7 theo NaCL 135 130 300

8 Coliform, CFU/100mL 200 15 <3

(Ghi chii:Cac miu nudc duoc 1dy vao ngay 01/6/2020)

Két qua phan tich trong Bdng 3.9 cho thiy gia tri cac chi tiéu chinh nay déu
nam trong ngudng cho phép ddi véi nude sinh hoat theo QCVN 01:2018/BYT. Tuy
nhién dé lam nudc an udng tryc tiép, cac vi khuan coliform van con xuat hién trong
mot s6 mau nude sau loc UF. Qua trinh 14y va luu gitt mau ciing c6 thé anh hudng
dén két qua phan tich.

Do nuéc thai cia mé 790 khong bi nhiém min do dia hinh khai thac chua
xubng sau cho nén khong anh hudng dén chit luvong nudce sau xtt Iy qua mang. Tuy
nhién mang UF van khong phai 1 gidi phap k¥ thuat cho xir Iy d6 min ham lugng
Clorua trong nuéc. Va xir Iy do cing cua nudc thai khi ham luong qua cao dé du
cép cho sinh hoat, an uéng. Do vay dé an toan, can tinh toan ap dung mot loai mang
vira c6 kha nang loai bé d§ ciing ciia nudc va lam gidm d0 méan ctia nudc thai
HLMT do khai thac sau dé xuly tai st dung cip cho sinh hoat, nhung lai khéng bi
can qua 16p bdi su can cua cdn bam trén mang loc.

3.4. Nghién ciru XLNT HLMT bi nhiém min bang mang loc Nano (NF)trén mé
hinh thi nghi¢m tai hién truwong

a. Nghién cieu xi ly triét dé nwéc thai HLMT cong ty Than Ha Lam
bang phwong phdp loc mang dé tdi siv dung cho muc dich cdp nwéc sinh hoat va
sdn xudt

Véi cac cong trinh chu yéu 1a trung hoa, keo tu va lang nhu so d6 cong nghé
d3 néu trén va két qua xu Iytrén mé hinh thyc nghiém qua mang loc MF & phan
trén, nude thai sau xir Iy ¢6 pH tir 7 dén 7.5. Hiéu qua khir sit, mangan tuong doi
t6t, ham luong Fesau qu4 trinh xir 1y phan 16n c6 gia tri dudi 1,5 mg/L. Do qua trinh
oxy hoa triét dé va luong voi dua vao du 16n da tao két tha va qua trinh loc bang cat
loc tiép theo nén ham lugng Mn trong nuéc dau ra nam & khoang gia tri tir 0,5 dén
1,5 mg/L, trung binh 13 1 mg/L, trong giéi han cho phép ctia nudc thai xa ra ngudn
nudc mat theo QCVN 40:2011/BTNMT-A.



127

Tuy nhién dé triét tiéu dugc st va Mangan ciing nhu giam luong Sunphat SO4
trong nudc thai, v6i luong voi da 16n dé day pH 1én trén 7,5 nhu vay s& vo tinh tao
ra mot lugng gbc CaCO; ty do trong nude thai sau xir 1y gay ra do ctng cao cho qua
trinh thyuc hién tai st dung nude thai cép cho san xuit va sinh hoat an uéng.

Hiéu qua loai bd cac phan tir 6 nhiém trong nudc thai qua cac khau xtr Iy tiép

tuc duoc thé hién trén cac biéu d6 Hinh 3.27, Hinh 3.28,Hinh 3.29 va Hinh 3.30.
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Hinh 3.27. Dién bién do duc (NTU) trong nuwdc thii qua cac qua trinh xir ly tiép
tuc nwée thai ham 16 mé than Cong ty Than Ha Lam

Theo hinh 3.27 sau khi xir Iy qua b loc dia Arkal dé tach cac chit rin khong
hoa tan phan tan tho con lai. PO duc nudce thai sau qua trinh nay gidm ro rét, tor 58
70 NTU truée dia giam xudng con 10-14 NTU sau dia. D duc sau khi xtr Iy trong
hé thong thiét bj cong ty da dau tu thém (gom loc cat va loc soi), giam xudng con tir
1,2 dén 4.2 NTU, nam trong pham vi cho phép d6i v6i nudc cip cho sinh hoat (Do
duc: 2 NTU), theo QCVN 01-1:2018/BYT. Sau qua trinh NF, d6 duc trong nudc dau
ra giam xudng con tir 1,1 dén 1,8 NTU, dap tng quy dinh dbi voi nudce dn udng (d6

duc: 2 NTU) theo QCVN 01:2009/BYT.
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Hinh 3.28. Dién bién ham lwong sit (mg/l) trong nwéc thii qua cic qua trinh
xir 1y tiép theo nwéc thai him 10 mé than Céng ty Than Ha Lam

Ham luong Fe qua dia loc Arkan giam khong dang ké. Sau qua trinh loc cat va
loc so1, ham lugng Fe con lai trong nu¢0063 dam bao quy dinh ddi v6i nude sinh
hoat (nhé hon 0,3 mg/L) theo QCVN 01-1:2018/BYT. Cac sb liéu phan tich ciing
cho thiy hiéu qua xtr 1y sit cia hé thong dia Arkan, hé thong loc nang cao cta cong
ty than Ha Lam do cong ty Moi trudng Viét-Sing thi cong phu thudc rd rét vaochit
luong, tai lugng cac chat ciia nudc thai dau vao (Nudc thai sau tram XLNT HLMT
tap trung mit bang +75 Cong ty Than Ha Lam). Trong khi d6, ham luwong sét con lai

trong nudce sau khi qua loc mang NF nam & mire 6n dinh tir 0,03 dén 0,05 mg/L.

1.5
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Hinh 3.29.Dién bién ham lwgng mangan (mg/l) trong nwéc thai qua cic qua
trinh xir 1y tiép tuc nwée thai hAm 10 mé than75 Cong ty Than Ha Lam

Ciing nhu sit, ham luong Mn qua dia loc Arkan giam khong dang ké. Sau qua
trinh loc cat va loc soi, ham lugng Mn con lai trong nudc & khoang gia tri tu
0,05dén 0,45mg/L. Khi qua loc mang NF thi ham lwong mangan con lai & mirc
0,045 dén 0,01 mg/L, hoan toan dap tmg yéu cau ddi v6i nude an udng cua chi tiéu
nay theo QCVN 01-1:2018/BYT (nhé hon 0,1 mg/L). Céc s liéu phan tich ciing
cho théy hiéu qua xu ly sat ctia hé théng dia Arkan, hé théng loc so1 va loc cat cua
cong ty Than Ha 1am dau tu thém do Cong ty Moi Trudng Viét- Sing thi cong phu
thudc o rét vao chat luong nudce thai dau vao (Nuoc thai sau tram XLNT +75 Cong
ty Than Ha Lam). Trong khi d6, ham lwong mangan con lai trong nudc sau khi qua

loc mang NF ludn & mirc 6n dinh va rat thap.
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Hinh 3.30. Dién bién s6 lweng coliform (CFU/100mL) trong nwéc thai qua cac
qua trinh xir Iy tiép tuc nwéc thai him 10 mé than Coéng ty Than Ha 1Am

S6 lugng coliform sau qué trinh loc dia Arkan giam khong dang ké, van con &
murc hang trim dén hang nghin CFU/100 mL. Sau khi qua cac bon loc cat va loc soi
thoctia hé thong xur 1y cong ty Moi trudng Viét-Sing thi cong, sé lugng coliform
giam xudng con hang chuc (tr 10 dén 50 CFU/100mL).Tuy phan 1én c6 sé luong
coliform con lai nhé hon 50 CFU/100 mL, nhung van con mot s6 mau nudc sau hé
théng xur 1y cua Cong ty Moi Trudng Viét-Sing thi céng van vuot quy dinh cho
phép theo QCVN 01-1:2018/BYT.

Nudc dau ra tiép tuc can thiét phai khir trang tiép tuc dé dam bao an toan cho
cong nhan khi tim rira, n udng.

Dbi véi mang NF, vé nguyén tic qua trinh siéu loc di gitr lai hau hét cac loai
vi khuan. Tuy nhién trong nudc sau loc s6 coliform con lai tir 1 dén 20 CFU/100
mL. Viéc 1y va bao quan miu khong hoan toan theo ding quy trinh hodc sy nhiém
khuan trong nudc sau loc 1a nhitng yéu t6 c6 thé 1am xuét hién coliform trong nudc.

Ngoai céac chi tiéu da néu, cic mau nude theo qua trinh xur 1y ciing dugc lay dé
phan tich mdt s6 chi tiéu kim loai nang va dac biét la chi tiéu Cloruatinh theo NaCl
va d6 ctng cua nude sau qua loc mang dé so sanh véi QC nudc an ubng cua BYT,
trong d6 s& tong hop sd liéu phéan tich va so sanh véi cac quy chuin QCVN
40:2011/BTNMT va QCVN 01-1:2018/BYT dugc néu trong bang Bang 3.10 sau
day.
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Biang 3.10.Tong hop chit lwgng nwée thai HLMT bi nhiém

Mt bing +75 Céng ty Than Ha 1Am theo cic qua trinh xir Iy

Nudc Nudc sau Nuée sau hé loc QCVN
, Nuwéce sau , Sau | QCVN
Thong so thai tho tir | tramXLNT tap trung ap lap thém 01-1:2018/B
. b0 loc dia NF | 40:2011
HL bom lén | tai mat bang +75 nang cao YT
pH(1) 4,32 7,3 7,3 7,31 7,25 5,5-9 6,0-8,5
TSS, mg/LY 598 82 40 23 2 100
b6 duc, NTUD 495 63 12 3 1 2
Fe, mg/L" 2,95 0,92 0,645 0,2 0,04 5 0,3
Mn, mg/L" 3,77 0,99 0,718 0,27 0,05 1 0,1
Pb, ng/L@ 60 50 48 20 8 500 10
As, pg/L® 9 7 7 5 4 100 10
Do cimg tong theo CaCO;,
270 450 450 420 80 300
mg/1?
Clorua tinh theo NaCl, mg/1?V 530 510 510 500 90 300
COD (K,Cr,0;), mg/L" 89 38,5 24,8 14,5 1,9 150
Coliform, CFU/100 mL™" 1800 914 600 26 <2 5000 <3

Ghi chii:V-Gi4 tri trung binh nhiéu dot phan tich;®-Gia tri mot dot phan tich
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MNwdc thai thé tir HL  Nuwde sautramXLNT  Nuwde saubdloe dia  Nwdc sauhé loc ap 15'-lp

bom 18n tap trung tai mit bing
+75
EpH TS3. mgl
mFe mgl Mn mg/L
mAs ngl

ECOD (K2Cr207). mg/L

Sau NF
thém nang cao

mB§ duc, NTU
mPb, ug/l

BD§ cing téng theo CaC03, mg/1 MClorua tinh theo NaCl, mg/
B Coliform, CFU/100 mL

Hinh 3.31. Tong hop chat lwgng nwéc thai HLMT bi nhiém min Mit bing +75
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Hinh 3.32. Dién bién P cirng tong va Clorua trong nwéc thai HLMT bi nhiém

min Mt bing +75 Céng ty Than Ha lim theo cic qua trinh xir Iy

Cac gia tri biéu thi trong Hinh 3.31 va Hinh 3.32cho thay, khi xir 1y tiép tuc

nude thai dau ra cta tram XLNT HLMT +75 Cong ty Than Ha Lam hau hét cac chi

tiéu chat luong nudc déu dam bao cac quy dinh cua Bo Y té doi voi nude sinh hoat.

Tuy nhién dbi v6i d6 climg cua nude thai va dé6 min NaCl do dic diém khai thac
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xudng sau ving ven bién thi khong dap tng dugc. Mot phan do QCVN Nudc thai
cong nghiép khong quy dinh chi tiéu vé do cimg va d6 min nén van du diéu kién
thai ra moi truong.

Tuy nhién néu dé tiép tuc cdp cho san xuat va sinh hoat thi phai xur Iy bang
cong nghé mang.

Két qua nghién ctru trén mo hinh hién truong ciing cho thay, khi xur 1y bac cao
bang mang loc NF céc thong s6 chit luong nude ¢ thé dam bao yéu caunudc sach
st dung cho muc dich sinh hoat theo QCVN 01-1:2018/BYT.
3.5.P¢ xuit cong nghé xir Iy nwéce thai HLMT bj nhiém min dé cip nuéc cho
sinh hoat va in udng
3.5.1. Cdc so ligu ddu vao va cdc tiéu chi lwa chon cong ngh¢ XLNT

a.Muc dich va yéu cdu chit lwong nwdc thdi sau xirly

Muc dich xay dung hé thong xt 1y triét dé nudc thai HLMT bj nhiém min nhu
sau:

-Hoan thién hé thong XLNT HLMT dé dam bao QCVN 40:2011/BTNMT-A -
Quy chuén k¥ thuat quc gia vé nude thai cong nghiép phuc vu cho muc dich dap
bui ham 19, rira san, tudi duong,...

- Xir Iy ting cudng bing phuong phap loc mang (MF hodc UF)dé nudc dam
bao cac quy dinh cia QCVN 01-1:2018/BYT- Quy chuén ky thuat qudc gia vé chat
lugng nudce sach st dung cho muc dich sinh hoat.

- Hoan thién cong nghé xur ly nang cao nudc thai HLMT khi nudc thai khai
thac than & d6 sdu 16n va bi nhiém man dé loai bé mudi, do cung va vi sinh vat gy
bénh bang mang loc NF.

b. Cdc yéu cdu khi liea chon cong nghé XLNT HLMT bi nhiém mdn.

Cong nghé XLNT HLMT duoc lira chon trén co sé cac yéu té sau day:

- Cong suat tram dam bao xir 1y tap trung dugc nude thai thu gom tir cac
HLMT ciing nhu céc loai nudce thai san xuét khéc hinh thanh trén bé mat khu vuc;

- Chat lugng nudc thai sau cac qua trinh xtr Iy phai dam bao cic yéu cau xa

thai cling nhu muc dich str dung;
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- Luong hoa chat va dién nang tiéu thu trong qué trinh XLNT hop 1y, dam bao
cho chi phi van hanh bao dudng khong cao;

- Céc cong trinh va thiét bj XLNT dé van hanh va co thé tu dong hoa diéu
khién hoat dong ciing nhu kiém soat hiéu qua cac qua trinh xur 1y;

- Céc cong trinh va thiét bi XLNT c6 thé hoat dong on dinh khi dot bién vé s6
luong ciing nhu dao dong chat luong nude thai thu gom;

- Hé thdng XLNT c6 thé phat trién mé rong khi c¢6 yéu cau phat trién san xuét;

- Kinh phi dau tr x4y dung ciing nhu cac chi phi van hanh va bao dudng
caccong trinh XLNT hop 1y;
3.5.2. Pé xudt so d6 ddy chuyén cong nghé XLNT HLMT bi nhiém mdn dé cip
nwéc sinh hoat, én uong

Trén co s nghién ctru dac diém veé sb luong va chét luong nudc thai, cac so
d6 cong nghé va loai cong trinh xtr Iy nudc thai ham 10 mo than & Viét Nam va trén
thé gidi da trinh bay trong chuong 1 tong quan va két qua nghién ctru trén moé hinh
(PTN va hién truong). Voi muc dich xa nude thai ra ngudn nude mit (moong, sudi,
song,...) va tai st dung nude thai cho muyc dich cap nudc san xuat, sinh hoat cta
cong nhan khu viuc HLMT bi nhiém min, qué trinh xtr Iy nudc thai duoc dé xuat
theo so @ cong nghé va tién hanh theo 4 budc néu sau day.

Qud trinh xit Iy nwéc thdi tdi st dung lai dé cdp cho sinh hoat qua 4 buwéc
nhw sau:

-Buéc 1: Xt Iy nude thai bang phuwong phap keo tu - lang dé nudc thai c6 thé
x4 ra moi truong bén ngoai;

-Bude 2: Xu ly tiép tuc bing loc cat mangan hodc vat licuODM 3F dé tai sur
dung nudc thai cho qua trinh san xuat khu vuc ham 10;

-Budc 3: Xt ly tang cuong bang phuong phap mang vi loc MF/ siéu loc UF dé
tach cac phan tir kim loai ton tai duéi dang cac hydroxit khong hoa tan, cac hop chét
hitu co phan tan tinh kich thudc nho,... dé nuéc dam bao tiéu chuan sir dung cho

muc dich tim rira va giat giii cta cong nhan khu vuc HLMT chung.
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-Budc 4: Tiép tuc xtr 1y ning cao bang mang loc NF ddi vdi cac diém mo bi
nhiém man hodc bang thiét bi khir tring d6i v6i nudc thai khong bi nhiém min dé
cAp nudc sinh hoat, n udng theo quy dinh cia QCVN 01-1:2018/BYT.

Mirc B
Keo tu - Lang, dia QCVN40:201 1/BTNMT Moong, suéi rong Khu

| Nurcre thai ham 16 loc \? vire

v
| Loc cat Mangan ‘
Mirc 4
=z - G QCVN40:2011/B . o " z
Cép mrge san xudt k:ﬁu 3J; X Iy héa IV ting cwing keét
vire hidm 1o P S . > hop loc mang MF/ UF
OCVND2: 20098 ¥T T
OCVNO1:2009/ /.‘3 Cép
; Xir 1y ning cao i
Cép murde sinh hoat cho eéngnhan Dung mang Nano _‘_
ham I6 an uéng, sinh hoat TTTEHEIT | kéthop khw n'ung(' o >l e
sinh
hoat
‘ Hé théng thu gom ’7

Hinh 3.33. So' @ qua trinh xir Iy nwée thai HLMT bi nhiém miin dé cap nuéc

san xuat, sinh hoat

3.5.3. Tinh todn hiéu qud kinh té ky thudt hé thong xi Iy va tdi siv dung nwoc thdi
HLMT bi nhiém mdn theo so liéu Cong ty Than Ha lim

*Muc dich thiét ké

- X4c dinh céc loai cong trinh va thiét bi dé xtr 1y nudc thai dam bao cac yéu
cAu x4 ra méi trudng bén ngoai va tai sit dung cho cac muyc dich san xuét, sinh hoat
va an uéng tai khu vuc ham 10 theo s6 liéu ciia mo than Ha Lam mit bé’mg +75 Ha
1am, Ha Long, Quang Ninh.

- Xé4c dinh cac chi tiéu kinh té: Kinh phi dau tu, chi phi van hanh bao dudng
dé lam co s& so sanh danh gia hiéu qua kinh té k¥ thuat ctua cong nghé XLNT bj
nhiém min dé xuét.

*Cdc s6 liéu dé thiét ké:

Thiét ké hé théng xtr Iy nude thai HLMT bi nhiém min va tai sir dung nude
sinh hoat va an udéng cho Cong ty Than Ha Lam véi s6 luong 1700 - 2000 ngudi

lam vi¢c truc ti€p tai khu vuc mo. Nhu cau nudce sinh hoat (tam rtra, gidt giti)va an



135

ubng xac dinh theo chat luong nuéc thai sau cic qué trinh xuly phai dam bao cac
yéu cau:

+ X4 ra subi: Theo mirc B cia QCVN 40:2011;

+ Dap bui va rura san, v€ sinh cong nghiép: theo mirc A cua QCVN 40:2011;

+ T4m rira va giat giii: theo QCVN 01-1:2018/BYT;

+ An ubng truc tiép: theo QCVN 01-1:2018/BYT;

TT Thong s6 Pau | X4 }‘a Dap Tam giit| An uong
vao suoi bui
1 |[Luu luvgng, m*/ngay 2450 | 1800 550 80 20
2 |pH 4,1 6,5-8 6,0-8,5 | 6,0-8,5
3 |TSS, mg/L (B¢ duc, NTU) 520 100 50 2NTU 2NTU
Ham luong COD, mg/L
4 |- theo K,Cr,0O, 85 150 75 - -
- theo KMnO, 19 - - - -
5 |SO,*, mg/L 320 - -
6 |Fe, mg/ 5,7 5 1 0,3 0,3
7 |Mn, mg/L 43 1 0,5 0,1 0,1
8 |Pb, ug/L 105 500 100 10 10
9 |As, pg/L 42 100 50 10 10
10 |Coliform, MPN/100 mL 3900 | 3000 | 3000 <3 <3

Trén co s& cac sb liéu trong Bdng 3.10 va két qua nghién ctiru xay dung cong
ngh¢, xac dinh cac thong s6 thiét ké, van hanh céc cong trinh XLNT & muc 3.5.1 va
3.5.2, @& xuét cong nghé xur 1y va tai st dung nudc thai HLMT theo so do néu trén
Hinh 3.3.1.

Nuée thai HLMT véi luu lugng trung binh 2450 m*/ngay dugc bom vé bé tiép
nhén két hop léng so bo dé tach dat, cat va cac chat ran vo co khac, sau do qua ngan

tron voi voi sita va hoa chat keo tu PAC. Qua trinh phan tmg tao bong dién ra
trong bé keo tu khudy tron co khi. Cac bong can hinh thanh va cac phan tir rin khac
duoc ling trong bé ling lamen. Nudc thai sau qué trinh ndy duoc loc qua bé loc cat
den(phii MnO,) dé khir sat, mangan va cac cac chét ran khong hoa tan khac. Nudc
thai dap ung theo QCVN 40:2011/BTNMT-Adugc xa ra sudi (Q1= 1800 m*/ngay),
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sir dung dap bui trong ham 16 va duong giao thong ciing nhu vé sinh nha xuong
(Q2= 550 m*/ngay) va xur Iy nang cao bang hé théng mang loc (Q3= 100m*/ngay).
Qua trinh loc mang gdm hai budc: bude 1 - loc mang MF dam bao chét luong nudc
sinh hoat. Sau qua trinh loc mang MF, mot luong nude Q4= 30 m*/ngay duoc xtr 1y
triét dé bang mang loc NF dé cip nudc an udng cho cong nhan mo véi chat luong
nudc dam bao QCVN 01-1:2018/BYT.
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KET LUAN VA KIEN NGHI

1. Két luin

1.1. Tai Quang Ninh, trudc ddy cdc mo than khai thac 16 thién, hién nay chi yéu la
khai thac ham 16. Trong qua trinh khai thac than mot luong 16n nude thai hinh
thanh. Két qua khao sat cho thdy pH thip (2-4), SS 16n (498 mg/l), ham luong Fe,
Mn cao (5,06 mg/l). Ngoai ra tai mot s6 mo than ham 10 sdu gan bién nudc thai c6
ham luong mudi cao (3%), c6 thé anh hudng dén cac thiét bi cling nhu kho khin
cho tai sir dung khi can thiét.

1.2. Cac cong truong khai thac than nam & vung nui hiém cac vuc nuée tu nhién,
xa hé théng cép nudc tap trung, khan hiém nuéce cho sinh hoat cong nhan (tém rua,
an udng,...) cling nhu dé san xuat (dap bui, tudi cay,...). Vi vay can thiét phai tai sir
dung nudc thai tai cac mé dé dap ung nhu cAu nudce sinh hoat va san xuét tai chd.
1.3. TKV ciing nhu Cong ty Pong Bic di xay dung cac tram XLNT tuy nhién véi
cong nghé xur 1y truyén thong, két qua nghién ciru ciia dé tai cho thiy cac thong sb
chét luong nuéc thai sau xtr Iy chit yéu dat mirc B cia QCVN 40:2011, trong d6 cac
gia trj TSS, Fe, Mn,.. con twong ddi cao. V&i phuong phap trung hoa bing voi, nude
thai sau xur ly d ctrng con 16n. Mat khac véi mot s6 ham 10 sau, nudc thai sau xu ly
c6 ham luwong mudi twong ddi 1on. Nhitng van dé ndy can trd viéc xa nudc thai ra
nguén loai A cling nhu tai st dung nudc thai cho cac muc dich sinh hoat va san XUt
tai cac mo than.

1.4. Dé tai d3 nghién ctru trén mo hinh thir nghiém dé hoan thién cong nghé XLNT
tai cac tram XLNT hién nay bang phuong phép keo tu ling — loc két hop véi nang
pH dé tang khtr sit va mangan trong cac bé loc cat — ODM3E- cat den. Két qua cho
thdy céc chi tiéu chat lugng nudc déu dat mirc A cia QCVN 40:2011. Dic biét TSS
giam xudng dudi 50 mg/l, Fe tir 0.3 mg/l, Mn tir 0.3 mg/l. Nudc thai sau xur 1y c¢6
thé xa vao nguén nudc mit loai A, dé sir dung cho cac muc dich dap bui trong ham
10 va trén duong van chuyén than, tudi cay,... va tao diéu kién dé tiép tuc xu ly
nang cao cho cac muc dich sinh hoat va dn udng ctia cong nhan trén cong trudng.

1. Nghién ciru trén md hinh thyc nghiém qua trinh xir 1y ting cudng ddi
vo1 nuoc that HLMT sau khi dat QCVN 40:2011/BTNMT- A bé“mg loc mang vi loc
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MF/ siéu loc UF, théy réng phén 16n cac thong s6 chat lugng nude (pH, do duc, Fe,
Mn, céc kim loai ndng,...) dat quy dinh cia QCVN 01-01:2018/BYT — Quy chuan
k¥ thuat qudc gia vé nuée sinh hoat. Sau qua trinh xir 1y ting cudng nay nudc thai
o thé tai st dung cho muc dich sinh hoat: tdm rua, giat gifi, v€ sinh nha ctra,... cua
cong nhan trén cong truong. Nguy co tic mang MF/ UF véi nuédc dau vao di dugce
xur 1y theo mirc do hoan thién dugc giam 10 rét.

2. Nghién ctru trén md hinh hién trudng qua trinh xir 1y bac cao bang
mang loc NF sau xir 1y ting cuong thay rang hau hét thong sb chat lugng nudc déu
dat quy dinh cia QCVN 01:2018/BYT dé nudc co thé sir dung an udng. Dic biét
dbi v6i nudc thai HLMT bi nhiém min, sau qué trinh nay ham lugng mubi trong
nude (thinh theo CI') giam xudng dudi 250 mg/l, d6 cung giam xudng dudi 300mg
CaCO,/1. Do nuéc thai di duoc xtr 1y qua budc ting cuong, nguy co tic mang NF
giam 1o rét. Pé an toan cho cip nudc dn udng, luan an con khuyén nghi tiép tuc loai
b6 hoan toan nguy co phat tan vi sinh vat gdy bénh bang lip dit thiét bi khir tring
UV trudc khi st dung nuéc.

3. Trén co s& cac két qua khdo sat va nghién ctru thuc nghi¢m tai hién
truong, luan an xay dung quy trinh xtr 1y nudc thai HLMT dé cho cac muc dich tai
str dung tai chd gém 4 budc nhu sau:

- Xt Iy nudc thai theo céng nghé truyén thdng tai cac tram XLNT hién c6 dam
bao theo QCVN 40:2011/BTNMT-B.

- Xac dinh liéu luong PAC, CaO phu hop va bd sung cong trinh loc ODM3F
két hop cat den khir Mn dé hoan thién cong nghé va nudc thai sau xtr 1y dap ung
QCVN 40:2011/BTNMT-A dé xa ra nguén nudc mat loai A cling nhu tai st dung
dé tudi cay, dap bui, rira duong trén khu vuc cong truong khai thac than.

- Xu 1y tang cudng bang mang loc MF hodc UF dé tai str dung nudc thai cho
muc dich sinh hoat cua cong nhan tai cong truong: tdm rua, giat giti, lau don va vé
sinh nha ctra, lan trai,...

- Xtr 1y nang cao bang mang loc NF nhim loai bé mudi (d6i voi nudc thai cac

HLMT bi nhiém min) va vi sinh vat giy bénh, dam bao cac thong s6 chat nudc theo
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quy dinh cia QCVN 01:2018/BYT — Quy chuan k¥ thuat qudc gia vé nude sinh
hoat, nham dam bao nudc cung cap cho sinh hoat va in udng tai cong trudong.

2. Kién nghi

2.1. Luén 4n duoc nghién ctru trén co so 1y thuyét va nghién ciru mé hinh thuc
nghi¢m trong diéu kién khai thac va dia chét thuy van hién tai cac khu mo khu vuc
Quang ninh. Pic biét trong diéu kién xudng siu. Trong cac diéu kién khai thac va
d6 sau khai thac khac nhau thi mot s thanh phan tinh chit nuéc thai c6 thé thay
ddi, dic biét 1a cac thanh phﬁn kim loai nang, ham luong mubi, do cung, can phai
kiém soat chit ché qua trinh tién xt 1y (xtr Iy bac 1) dé dam bao hiéu qua cho qua
trinh xir 1y nng cao bang mang loc phuc vu cho muc dich cip nudc sinh hoat.

2.2. Sau loc mang NF trén mé hinh thir nghiém hién trudng thay rang cac thong sb
chat luong nudc phan tich déu nim trong gidi han cho phép theo QCVN
01:2009/BYT- Quy chuan k¥ thuat qudc gia vé chat luong nudc dn udng, dic biét
hiéu qué trong xtr Iy d6 man NaCl do dia tAng xudng sau, vi vay nén tiép tuc nghién
ctru, danh gia kha nang loai bé cac chat 6 nhiém trong nuéc thai HLMT bang mang
loc NF hoic két hop mang loc NF véi cac bién phap xtr Iy nang cao khac dé phuc
vu cho muc dich cdp nudc an udng. trén quy mé 16n.

2.3. Mang loc NF hoan toan c6 chirc nang khir médn trong nudc va hoan toan xur ly
triét dé cac kim loai hoa tri 2 c6 trong nudc thai HLMT va khir duoc ca dg cung cua
nudc do qua trinh nang pH dé o xy hoa tai cac Tram XLNT bac 1 gay ra dé triét dé
cAp nude cho san xuit khong dn mon va bam cau cin va hoan toan dat tiéu chudn
cap nude cho sinh hoat. Lap dat sir dung véi quy mo cong nghiép duoc dé gop phan
giai quyét tinh trang thiéu nudc sach tai cac ving mé dong thoi 1a mét xich phat
trién kinh té trong ca mot qua trinh khai thac khoang san.

2.4. Can c6 thém nghién ctru bai ban chuyén sdu thém vé sy tic ngén mang khi loc,
tinh toan céac ship hoa chat dé chdng cau cin bam dinh trén bé mit mang nham kéo

dai tudi tho ciia mang va quy trinh rira mang.
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MOT SO HINH ANH HOAT PONG QUA TRINH NGHIEN CUU

Lap dit mé hinh thi nghiém cé mang loc UF tai hién trudong him 1o

mo than Cong ty 790

Lap @it mé hinh NF quy mé phong thi nghiém tai tram XLNT +75
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Cong ty C6 phan Than Ha Lam
HE THONG XLNT HAM LO TAI MOT SO MO THAN KHAO SAT

Tram XLNT Céng ty 790 - Tram XLNT him 16 Mé than Pong Bic dang thi

cong

Cum mang loc cho viéc tai sir dung nwée thai ham 10 mé than tai Cong ty Than

Ha Lam - Quéng Ninh (Do Cty Méi Truong Viét-Sing thi cong lip dit nim
2018-2019)
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B tién loc trudc mang loc
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