Thuyét minh cong ngh¢ HTXL nuwéc thdi trai chiin nuéi heo, cong suit 200m’/ngay dém

A. TONG QUAN VE CONG TRINH

1.1. TONG QUAN CONG TRINH
- Tén cong trinh: HE THONG XU LY NUGC THAI TRAI CHAN NUOI
HEO, CONG SUAT 200 M*/NGAY.PEM
- Pja chi: X Subi Cao, huyén Xuéan Loc, tinh Pong Nai
12. CHUPAUTU
— Tén cht dau tu:  Trai chin nudi heo — D6 Minh Tuén
- Dia chi: X4 Subi Cao, huyén Xuan Ldc, tinh Déng Nai
— Dién thoai:
1.3. MUC TIEU CUA CONG TRINH
Xay dung hé théng xtr Iy nudc thai trai chin nudi heo véi cong suat
400m’*/ngay.dém dé nudc thai sau xa 1y dat tiu chudin QCVN
62-MT:2016/BTNMT, cot A trude khi thai vao ngudn tiép nhan.
14. PON VITU VAN
- Tén cong ty: CONG TY CO PHAN HOA PHAT DONG NAI
— Dia chi: VP07, Son An Plaza, Kp3 dudng Pong Khaoi, Phuong
Tam Hoa, Tp Bién Hoa,T.Dong Nai
- S dién thoai: 0251.629.3850
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B. THIET KE KY THUAT & THUYET MINH CONG NGHE
2.1. CO SO THIET KE
2.1.1. Luu lwgng nudc thai:

Hé thdng xtr Iy nudc thai trai chan nudi heo dugc thiét ké voi cong suit
200m*/ngay dém.
2.1.2. Ngudn tiép nhan nuéc thai:

Nudc thai sau khi dugc xir 1y s€ duoc xa ra ho chira.
2.1.3. Yéu céu chit lwong nwéc sau khi xir Iy:
- Cin ¢t vao quyét dinh sé 35/2002/QD-BKHCNMT ngay 25 thang 06
nam 2002 cua B§ Khoa Hoc, Cong Ngh¢ & Mo6i Truong.
— Cin cr vao nhu cau tai sir dung nude vao viée tudi cdy ciia Chu dau tu
— Can ctr vao QCVN 62-MT:2016/BTNMT, cot A thi nudce thai sau xur 1y
phai dat nhu sau:

Bang 1: Tiéu chuin chat hrong nuwéc sau xir Iy

STT | Théng s6 6 nhiém Pon vi Gia tri
1 pH - 6-9
2 BODS mg/l 40
3 COD mg/l 100
4 Téng chét ran lo ling mg/1 50
5 T6ng Nito ( Theo N) mg/1 50
6 Téng Coliform MPN hoac CFU/100ml 3000

Nguoén: Trich dén tir QCVN 62-MT:2016/BTNMT
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2.2. PE XUAT CONG NGHE

2.2.1. So dd cong nghé

Nudc thii .

Ho biogas
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Hoé sinh hoc
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Bé lang so bo
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Aerotank)

Nudc du
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Bé ling sinh hoc
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tao bong
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Bé khir tring

ki

Bun Giao cho don vi
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GHI CHU
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QCVN
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COT A

—— Dudng bun
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So d6 quy trinh HTXLNT, cong suit 200 m*/ngay.dém ciia Trai P6 Minh

Tuan
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2.2.2. Thuyét minh cong nghé
< Ham Biogas
Nudc thai phat sinh toan du an theo hé thdng thu gom vé ham Biogas. Tai dy,
nude thai duge lwu lai v6i thoi gian khoang 30-45 ngay dé phan hity ky khi. Nudc thai
sau khi qua ham Biogas thi dugc dua qua ho sinh hoc dé tiép tuc di vao hé thong xir
ly.
< Ho sinh hoc
Vé6i co ché phan huy cac chat hitu co xdy ra mot cach ti nhién. Cac hoat dong
dién ra trong ho sinh hoc 13 két qua cta su cong sinh phuc tap giita nAm va tao, gitp
on dinh dong nudc va lam gidm céc vi sinh vat gady bénh. Nudc tu hd sinh hoc duoc
bom bom truc ngang bom 1én bé xir 1y hiéu khi.
< Bé lang so bd

Gidm céc chat ran to gay hai cho cac thiét bi & cong doan sau va giam tai trong chat
ran lo ltng cho cac cong doan sau.

% Cum bé sinh hoc

a. Bé sinh hoc thiéu khi (Anoxic)

Nudc thai dau vao co ndng do nito kha cao, do vay nudc phai duge xir Iy bang
phuong phap thiéu khi thong qua bé anoxic d€ loai bé nito ra khoi nude.

Qua trinh phan huy thiéu khi dugc thuc hién bdi cac ching vi sinh vat thiéu khi
ma san pham dugc tao ra la khi nito & dang nito phan tir (N,), nude (H,O) cung véi do
la sinh khoi méi duoc tao ra.

e Bé anoxic: bé sinh hoc nay c6 c6 nhiém vu khur Nito. Cac vi khuan hién dién
trong nudc thai ton tai & dang lo limg do tac dong cua dong chay. Nudc thai sau
khi qua bé sinh hoc thiéu khi s& ty chay sang bé sinh hoc hiéu khi dé tiép tuc
dugc xtr 1y.

M6 ta Qua trinh khir Nitrate:
NO; — NO, — NO(g) — N,0O(g) — Ny(g)

Mot s6 loai vi khuan khior nitrate dwgc biét nhu: Bacillus, Pseudomonas,
Methanomonas, Paracoccus, Spirillum, va Thiobacillus, Achromobacterium,
Denitrobacillus, Micrococus, Xanthomonas (Painter 1970). Hau hét vi khuan khir
nitrate 13 di dudng, nghia 1a chung 1y carbon cho qua trinh tong hop té bao tir cac hop
chit hitu co. Bén canh do, van c¢6 mét s6 loai tu dudng, chung nhan carbon cho téng
hop té bao tir cac hop chit vo co. Vi du loai Thiobacillus denitrificans oxy héa nguyén
t6 S tao ning lwong va nhan ngudn carbon tong hop té bao tir CO, tan trong nudc hay
HCOy
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Phwong trinh sinh hoa cia qua trinh khi nitrate sinh hoc:

Tuy thudc vao nudc thai chira carbon va ngudn nito st dung.
= Phuong trinh ning lugng sir dung methanol 1am chat nhan electron :
6 NO; + 5CH;0H — 5CO, + 3N, + 7H,0 + 6 OH (2.1.1)
= Toan bo phan Gmg gém ca tong hop sinh khdi :
NO; + 1,08 CH;OH + 0,24 H,CO; — 0,056 C;H,O,N + 0,47 N, +
1,68 H,O + HCOjy (2.2.2)

0, + 0,93 CH;OH + 0,056 NO; — 0,056 CsH,O,N + 0,47 N, + 1,04 H,0
+0,59 H,CO; + 0,56 HCO; (2.2.3)

= Phuong trinh ning luwong st dung methanol, ammonia-N lam chat nhan
electron:

NO; + 2,5CH;0OH +0,5NH," + 0,5H,CO; — 0,5 C;H,O,N +
0,5N, +4,5H,0 + 0,5 HCO;y (2.2.4)
= Phuong trinh ning lugng sir dung methane 1am chat nhan electron :
5CH, + 8NOy — 4N, + 5CO, + 6 H,O0+8 OH"

= Toan b phan Uimg gobm ca tong hop sinh khéi st dung nudc thai lam nguon
carbon, ammonia-N, lam chat nhan electron :

NO; + 0,345 C,,H,,0N + H"+ 0,267 NH,” + 0,267 HCOy —>
0,612 CsH,0,N + 0,5 N, +2,3 H,0 + 0,655CO, (2.2.5)

Phuong trinh sinh hoa st dung methanol lam ngudn carbon chuyén nitrate
thanh khi nito c6 ¥ nghia trong thiét ké: Nhu céu oxy bi khur 2,86 g/g nitrate bi khur.
b kiém sinh ra la 3,57gCaCO5/g nitrate bi khur néu nitrate 1a nguén nito cho tong hop
té bao. Con néu ammonia-N c6 san, d6 kiém sinh ra thip hon tir 2,9-3g CaCOs/g
nitrate bi khur.

b. Xir ly sinh hoc hiéu khi (MBBR)

Cong nghé nay 1a st dung cac vi sinh vat hiéu khi phan haty cac chat hitu co co
trong nudc thai c6 ddy du oxy hoa tan & nhiét d6 va pH thich hop. Qua trinh phan huy
chat hitu co ctia vi sinh vat hiéu khi c6 thé mo ta bang so d6 sau:

(CHO),NS + O, = CO, + H,0 + NH* + H,S + té bao vi sinh vét + ... nang luong.

Trong déu kién hiéu khi NH*" va H2S ciing bi phan hiy nho qua trinh nitrat hoa,
sunfat hoa bdi vi sinh vat tuy dudng.

NH4" + 20, = NO* + 2H+ + H,O + nang luong
H,S +2 O, = SO4* + 2H+ + nang lugng

Co ché qua trinh xir 1y hiéu khi gdm 3 giai doan:
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= Giai doan 1: oxy hoa toan bd chat hitu co ¢ trong nudc thai dé dap ung nhu
cau nang nugng cua té bao.

CH,O,N + (x +y/4 +z/3 + %) O,= x CO, +((y-3)/2) H,O + NH,

= Giai doan 2: (qua trinh dong hoa) tong hop dé xay dung té bao
CH,O,N + NH; + O, = x CO, + C;H,NO,

= Giai doan 3 ( qua trinh di hoa) ho hap nodi bao
C;H,NO, + 50, + H,0O ; NH;+ O, = O,+ HNO, = HNO;

Nudc sau khi ra khoi cong trinh don vi nay, ham lugng COD va BOD giam

80-95%, Nudc thai sau khi oxi hoa cac hop chat hitu co & chuyén héa Amoni thanh
Nitrate s& duoc tudn hoan 100% vé bé loc sinh hoc thiéu khi dé khir Nitto.

< Mo td Qua trinh Nitrate héa:
Qua trinh phan hity cac hop chat hitu co bang bun hoat tinh nhu sau:
CH,0, + O, [1 CO, + H,0 + CsH;NO,

Qua trinh nitrate héa 1a qua trinh oxy héa hop chét chira nito, dau tién 1a
ammonia dugc chuyén thanh nitrite sau d6 nitrite dugc oxy héa thanh nitrate. Qua
trinh nitrate hoa dién ra theo 2 budc lién quan dén 2 ching loai vi sinh vat tu dudng

Nitrosomonas va Nitrobacter

Budéc 1: Ammonium duoc chuyén thanh nitrite duoc thuc hién boi1 loai

Nitrosomonas
NH, + 1,50, > NO, +2 H"+ H,0 (1)

Budc 2: Nitrite duoc chuyén thanh nitrate duoc thuc hién bédi loai Nitrobacter -
NO, +0,5 O, - NO; (2)

Phuong trinh phan Ung (1) va (2) tao ra nang lugng. Theo Painter (1970), nang
lugng tao ra tor qué trinh oxy hod ammonia khoang 66+84 kcal/mole ammonia va tir
oxy hod nitrite khoang 17,5 kcal/mole nitrite. Nitrosomonas va Nitrobacter st dung
ning luong nay cho su sinh trudng cua té bao va duy tri sy séng. Téng hop 2 phan tng
duge viét lai nhu sau:

NH, +2 O, > NO; +2 H" + H,0 (3)

Tir phuong trinh (3), lwong O, tiéu thy 14 4,57 g/g NH,*-N bi oxy héa, Két qua 1a
7,14g do kiém CaCO; bi tiéu thu/g NH,-N bi oxy hoa. Theo U.S.EPA Nitrogen
Control Manual (1975) : toan bd phan tng oxy héa va téng hop sinh khéi duoc viét
nhu sau :
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NH," + 1,83 O, +1,98 HCO; — 0,021CsH,O,N + 0,98 NO; + 1,041 H,0 +1,88
H,CO;,

c. Bé Aeroten

Qua trinh bun hoat tinh 13 qua trinh khoang héa céac chat hitu co trong nudc thai
vo1 su tham gia cua vi sinh vat hiéu khi dé oxy hoa cac chét hitu co chita C, N, P, S
thanh CO,, H,0 va cac mudi khoang twong tmg.

Trong qua trinh nay, hdn hop nudc thai va bun hoat tinh dugce(tap hop céc vi sinh
vat) duoc x40 tron va xuc khi lién tuc, khi d6 cac vi sinh vat dugc xdo tron déu véi cac
chat hiru co trong nudc thai va ching sir dung cac chét hitu co nhu 1a ngudn thirc an.
Khi vi sinh vat phat trién va dugc x4o tron boi khong khi, céc ca thé vi sinh vat két
thanh khéi v6i nhau tao thanh khéi vi sinh vt hoat tinh va ching s& dugc loai bé khoi
nudc qua qua trinh ling ¢ bé ling .

Nudce sau khi ra khéi cong trinh don vi nay, ham lugng COD va BOD giam
80-95%, Nudc thai sau khi oxi hoa cac hop chat hitu co & chuyén héa Amoni thanh
Nitrate s& duoc tuan hoan 100% vé bé loc sinh hoc thiéu khi dé khu Nitto

Bé sinh hoc hiéu khi dugc bé tri co cau phan phdi nuée ciing nhu khong khi.
Trong bé c6 lip dat thiét bj dia cung cap khi cho qua trinh hoat dong hiéu khi cua vi
sinh. Khi nudc thai dugce tiép xtc v6i 16p mang vi sinh bam dinh & vi sinh lo limg. Vi
sinh vit ndy s& oxy hoa cac chit hiru co, stt dung ching 1am ngudn dinh dudng va
nang luong. Chét hitu co dugce tach ra khéi nude thai, con khoi lugng vi sinh tang 1én.
Qua trinh xay ra trong bé hiéu khi 13 phan huy co chat dau vao va nitrat hda. Ngoai ra,
cac vi sinh vat trong 16p mang vi sinh s& nitrit hda Nito, Amoni. Cac qua trinh sinh hoc
xay ra trong bé vi sinh hiéu khi:

« Oxy hoa céc chit hitu co

CH,0, + (xty/4 —z/2) O, — x CO, +y/2 H,0O
« Tong hop sinh khéi té bao
n(CH,0,) + nNH;+ n(x+y/4 —z/2-5)0,—(C;H;NO,), + n(x-5)CO, + n(y-4)/2
H,O
« Ty oxy hoa vt liéu té bao (phan huy noi bao)
(CsH;NO,), + 5nO, — 5n CO, + 2n H,0O + nNH;
* Qua trinh nitrit hoa
2NH; + 302 — 2NO, + 2H+ + 2H,0 (vi khuan nitrosomonas)
( 2NH,+ + 30, — 2NO, + 4H+ + 2H,0)
2NO, + O, — 2NO;- (vi khuan nitrobacter)
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Téng phan tmg oxy héa amoni:
NH," + 20, — NO; +2H" + 2H,0
Tai bé vi sinh hiéu khi, nu6c thai s& duoc bd sung thém hoa chat NaOH dé diéu
chinh pH trudc khi qua bé ling vi sinh.
< Bé ling vi sinh
Nudc thai sau khi ra khoi bé vi sinh hiéu khi ty chay vao éng trung tim cua bé
ling v6i van tdc 28-30mm/s nham phan phdi déu nude thai trong ving ling cua bé
ling, nudc thai ra khoi éng trung tdm ctia bé ling v6i van tde 0.5 - 0.8mmy/s. Qua trinh
lang 13 lang dimg, nudc van chuyén tir dudi 1én, cin bun co ty trong 16n lang xudng
day bé. Bun thu dugc bom tuan hoan lai bé sinh hoc hiéu khi nhim duy tri mat do vi
sinh cho bé. Phan bun du dugc bom thai bo vao bé chira bun. Phan nudc trong thu trén
bé mit bé léng dugc ty chay qua bé keo tu tao bong.
< Cum bé keo tu - tao bong
Nudc thai duge bom chim bom tir bé trung gian qua bé keo tu. Tai day s& dugc
bd sung thém hé hoa chit keo tu PAC, Polymer. PAC 13 tac nhan c6 kha ning lam gén
két cac chat ban & dang hoa tan thanh bong cin, dudi tac dung ciia Polymer céc bong
can li ti s& két lai thanh céc bong co kich thudc 16n hon.
Sau khi qua qua trinh keo tu - tao bong, nudc thai s€ gidm dugc do mau, khir mui
héi, xir Iy mot phan COD va BOD.
< Bé ling héaly
Tai day, cac bong can hoa ly tao ra tur qua trinh keo tu - tao bong duoc léng
xubng. Phan nudc trong thu duoc s& tu chay qua bé khir trang. Luong bun sinh ra
duoc bom vé bé chira bun dé dem di xir 1y.
& B¢ khir tring
La giai doan loai bo vi khuan va virus gy bénh chira trong nuéc thai trude khi
xa vao ngudn tiép nhan. Bé khir tring duogc thiét ké dam bao thoi gian luu nude dé loai
bo hét vi sinh gay bénh. Hoa chat Chlorine dugc chdm vao bé nhd bom dinh luong,
Chlorine 1a chit oxy hoa manh c6 kha ning loai bé hau hét cac vi khudn gay bénh.

Nudc sau khi ra khoi bé khtr tring dugc xa ra ngudn tiép nhan.

Nudc sau khi duge xir 1y s& dat tiéu chuan QCVN 62-MT:2016/BNTMT cot A.

R

2 Bé chiwra bun
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Bé chtra bun dung dé chira bun du trong qua trinh xir 1y, bao gdm bun tir bé
lang vi sinh va bun tir bé lang hoa ly. Bun du duge hit bo dinh ky. Nude du tir bé
chira bun duge dua vé Bé Anoxic.

2.3. TIEU CHIi THIET KE HE THONG XU LY

STT Tiéu chi cong nghé

Hiéu qua | - Puoc thiét ké voi cong suat 200m’/ngay.dém

xu ly - Nudrc thai dat tiéu chudn xa thai QCVN 62-MT:2016/BTNMT, cot A

Xay dung |- Cai tao

- Chi phi thiét bi: Thiét bi méi 100%.
Thiétbi |- Thiét bi dong luc duge sir dung rong rii, dé dang thay thé bao tri va sita

chtra.

- Toan bo hé théng duoc diéu khién tu dong nén khong doi héi cong nhan
van hanh c6 trinh d6 chuyén mon cao, van hanh don gian.

- Hé théng cling co thé van hanh ban tu dong khi mot hodac mot s6 thiét bi
Van hanh | cong nghé gip su cb va ciing c6 thé van hanh bang tay.

- Chi phi van hanh thap

- Hé s6 an toan cao

- Lugng bun sinh ra it

2.4. CAC VAN BAN PHAP QUY - TIEU CHUAN AP DUNG
Céc tiéu chuan sau day dugc ap dung phi hop v6i Quy chuan xay dung Viét

Nam va Tiéu chuin xay dung Viét Nam, trong 6 bao gom:

1. TCVN 2737: 1995 | Tai trong va tac dong — tiéu chuan thiét ké

2. TCVN 5574: 1991 | Két ciu bé tong ct thép — tiéu chuan thiét ké

3. TCVN 5575: 1991 | Két cau thép — Tiéu chuén thiét ké

4. TCVN 5573: 1991 | Két cAu gach da va gach dé cdt thép — Tiéu chudn thiét ké

Chédng 3n mon trong xay dung. Két cau bé tong va bé tong ct
5. TCVN 3993: 1985 , A
thép. Nguyén tac co ban dé thiet ke.

Pit duong dan dién trong nha & va cdng trinh cong cong — tiéu
6. TCXD 25: 1991 , R
chuan thiét ké

Thuc hi¢n: Cong ty C6 Phin Héa Phdt Pong Nai 9




Thuyét minh cong ngh¢ HTXL nuwéc thdi trai chiin nuéi heo, cong suit 200m’/ngay dém

7. TCXD 27: 1991

Pit duong dan dién trong nha & va cong trinh cong cong —

Tiéu chuén thiét ké

8. TCVN 4756: 1991

Quy pham ndi dat cac thiét bi dién

9. TCVN 18: 1984

Quy pham trang bi dién

10. TCVN 4513: 1988

Cap nudce bén trong. Tiéu chuan thiét ké

I1.TCVN 4474: 1987

Thoat nudc bén trong. Tiéu chuan thiét ké

12.TCXD 33: 1985

Cap nudc. Mang ludi bén ngoai va cong trinh — Tiéu chuan

thiét ké

13.TCXD 51: 1984

Thoat nudc. Mang ludi bén ngoai va cong trinh — Ti€u chuan

thiét ké.

14 TCVN 5760: 1993

Hé thong chira chay. Yéu cau chung vé thiét ké, 1ap dit va sir

dung.

15.TCVN 2622: 1995

Phong chay, chong chay cho nha va cong trinh — Yéu cau thiét

ke

16. TCXD 46: 1984

Chédng sét cho cac cong trinh x4y dung — Tiéu chuén thiét ké

thi cong

17.QCVN 39: 2011

Tiéu chuan nudc tudi tiéu

18.Quy chuan xay dung Viét Nam (tap I, II, III)
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C. DANH SACH THIET BI

3.1. Danh sach thiét bi

STT | Tén vt tu/thiét bi | Don vi S6 lwong
1. Ho6 sinh hoc
1.1 | Bom nudc thai dang tha chim Cai 2
2. Bé Anoxic
2.1 | May khudy chim Cdi 2
3. B¢ MBBR
3.1 | Dia théi khi cdi 12
3.2 | Gid thé vi sinh m3 6
4. Bé Aerotank
4.1 | May théi khi Cdi 2
4.2 | Dia théi khi cdi 12
4.3 | Bom nudc thai dang tha chim Cdi 1
5. Bé ling
5.1 | Bom nuoc thai dang tha chim Cai 1
6. Bé keo tu
6.1 |- Motor khudy trén cdi 1
6.2 Bom dinh luvong hoa chat cai 1
6.3 |- Bon chira héa chdt cdi 1
7. Bé tao bong
7.1 | Motor khudy trén cdi 1

Thuc hi¢n: Cong ty Co Phin Héa Phdt Pong Nai
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STT Tén vit tu/thiét bi Don vi So lwong
75 Bom dinh lvong hoa chat Lién cdi ]
Doanh
7.3 - Bon chira héa chat cai 1

8. Bé ling héa ly

8.1 | Bom nuoc thai dang tha chim Cai 1

9. Bé khir tring

9.1 Bom dinh luvong lién doanh cai 1
9.2 Phao bao muc nwoc Cai 2
9.3 Bon chira héa chat Cdi 1
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D. PAO TAO, VAN HANH & CHUYEN GIAO CONG NGHE
5.1.  Pao tao va chuyén giao cong nghé
Chung toi, Cong ty c6 phan héa phat dong nai s& to chirc dao tao cho cac can bo
ky thuédt hodc cong nhan van hanh tram xtr Iy nudc thai véi ndi dung dao tao bao g@)m:

v Quy trinh cong nghé xu Iy nudce thai;

¢ Quy trinh van hanh, bao tri hé thong xir 1y nude thai;

v Cach thirc bao hanh bao tri;

v An toan lao dong va phong chdng chay nd trong qua trinh van hanh hé thong;
v Phuong thic xir Iy sy ¢6 trong nhiing truong hop khan cap

5.2.  Nghiém thu — cap phép

Hé théng xtr 1y sau khi da hoan tit s& dugc co quan chirc ning c6 tham quyén
kiém tra, nghiém thu va cap phép hoat dong.

v Chat luong cong trinh s& duoc kiém tra, nghi¢m thu tuan thu theo nghi dinh
209/2004/ND — CP ngay 16/12/2004 cta chinh phu vé viéc quan 1y chét luong
cong trinh.

v Kiémtrava nghiém thu thiét bi theo trinh tu sau:

- Kiém tra ngoai quan;

- Kiém tra danh muc, sb luong, xuét xtr, nha san xuit va nim san xut;
- Nhin hiéu, ching loai, dong san pham, cong suét thiét ké

- Nghiém thu lip dit tinh dién thiét bi;

- Nghiém thu chay thtr don dong va li€n dong khong tai;

- Nghiém thu chay thr don dong va lién dong c¢ tai;

v/ Nghiém thu hoan thanh cong trinh dua vao sur dung.

5.3.  Béo hanh cong trinh

v Thoi gian bao hanh cho toan bo hé thng xir Iy 1a 12 thang ké tir ngay nghiém
thu cong trinh.

¢ Sau thoi ky bao hanh, chu dau tu thudng xuyén kiém tra dé bao tri dinh ky hé
théng.

v Bao tri dinh ky miy moc bao gdm: bom nuéc thai, bom dinh lwong héa chit,

may thoi khi, motor khudy do chii dau tu thyc hién 03 thang/lan.
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v Cong nhan van hanh hé thong phai thudng xuyén kiém tra sy hoat dong 6n dinh
clia may moc, tra dau m& gitp boi tron va phat hién sém nhitng hu hong do diéu kién

khach quan (néu co).
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