CHUYEN DE 4 : POLIME VA VAT LIEU POLIME

A. LY THUYET

I. KHAI NIEM, PHAN LOAI VA DANH PHAP

1. Khai niém

Polime |3 nhitng hop chét c6 phan t& khéi réat I6n do nhiéu don vi nhé (goi 1a mét xich) lien két voi

nhau.

A lO,P,Xt (_A _)"

n: 13 hé sb polime héa hay dé polime héa.

A: goi la monome.
2 . Phan loai
® Theo nqudn goc

Polime thién nhién

Polime téng hop

Polime nhan tao hay ban téng
hop

C6 ngubn gbc twr thién
nhién: cao su, xelulozo,
Protein...

Do con nguwdi tbng hop nén:
polietilen,
phenol-fomandehit

nhwa

Do ché héa mdt phan polime
thién nhién: xenlulozo trinitrat, to
Visco,...

® Theo cdch téng hop

Polime trung hop

Polime tring ngwng:

Téng hop baéng phan (ng
(-CH,-CH,-), va (-CH,-CHCI-),

trung  hop:

Tbng ho'p bang phan (ng triing ngwng
(-HN-[CH,]¢-NH-CO-[CH,],-CO-),

® Theo céu tric

Polime c6 mach khéng phan nhanh

Polime c6 mach nhanh

Polime c6 cau tric mang khong
gian

(PVC, PE, PS, cao su, xenlulozo,...)

(amilopectin, glicogen),

(rezit, cao su lwu hoa).

[ Theo trng dung
Chét déo To Cao su Keo dan
Polietilen (PE) To nilon-6,6 Cao su buna Keo dan epoxi
Poli(vinyl clorua) (PVC) To lapsan Cao su isopren Keo dan ure -

Poli(metyl metacrylat)

To nitron (hay olon)

fomandehit

3. Danh phap

® Tén cdc polime thwong duwoc goi theo céng thikc: Poli + tén monome.
Viduy: (-CH,-CH,-), la polietilen

(-CeH4005-), 1a polisaccarit,...

® Néu tén monome gbm 2 tlr tré lén hodc tlr hai monome tao nén polime thi tén monome phai dé

trong ngoac don.
Vidu:
(-CH,-CHClI-),
poli(vinyl clorua)

(_CHZ_CHch_CHZ—CH(C6H5)—CH2—)n

poli(butadien - stiren)

® Mot sb polime c6 tén riéng (tén thong thudng).

Vidu:

(-CF,-CF,-), : Teflon ; (-NH-[CH,]s~CO-), : Nilon-6 ; (CcH,0,05),, : Xenlulozo ;...

Il. TINH CHAT
1. Tinh chéat vat [i
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® Hau hét cac polime I3 nhitng chét rén, khong bay hoi, khong c6 nhiét dd nong chdy xac dinh
ma néng chay & mot khoang nhiét dd kha réng.
® Da s polime khi néng chay, cho chat Idng nhét, dé& ngudi sé ran lai ching duoc goi la chat
nhiét déo. Mdt sb polime khong nong chdy ma bj phan hay khi dun nong, goi la chat nhiét ran.

® Da s polime khong tan trong cac dung méi thong thuwdng, mot sb tan dLPQ’c trong dung moi
thich hop tao ra dung dich nhét, vi du : cao su tan trong benzen, toluen,..

e Nhiéu polime c6 tinh déo (polietilen, polipropilen,...), mét sb khac c6 tinh dan héi (cao su), sb
khac nira c6 thé kéo dwoc thanh sgi dai bén (nilon-6, nilon-6,6,..).

® (6 polime trong subt ma khong gion nhw poli(metyl metacrylat).
® Nhiéu polime c6 tinh cach dién, cach nhiét (polietilen, poli(vinyl clorua),...) hodc c6 tinh ban dan
(poliaxetilen, polithiophen).
2. Tinh chat héa hoc
Polime c6 thé tham gia phan (ng gil® nguyén mach, phan cat mach va khau mach.
a. Phan tng git nguyén mach
® Cac nhom thé dinh vao mach polime c6 thé tham gia phdn &ng ma khong lam thay ddi mach
polime.
Vi du : Poli(vinyl axetat) bi thiy phan cho poli(vinyl ancol)

TCH,-GHJ,  + nNaOH — T(CH,- GH), + nCH,COONa
OCOCH, OH

® Nhirng polime c6 liéen két dsi trong mach c6 thé tham gia phan (ng cdng vao lien két déi ma
khong 1am thay déi mach polime.

Vidu : Cao su tac dung v&i HCl cho cao su hidroclo héa:

CH, CH, H,C Cl CH

Ne=¢” N T
+ nHCl ——> C-C

/ AN / |\

CHs Ho CH; H H

b. Phén trng phén cat mach polime

® Tinh bdt, xelulozo, protein, nilon,...bi thdy phan cach mach trong maéi trwdng axit, polistiren bi
nhiét phan cho stiren, caosu thién nhién bi nhiét phan cho isopren,...

Vidu: (-NH-[CH,5-CO-), + nH,0 — > nH,N-[CH,J;-COOH
® Polime trung hop bi nhiét phan hay quang phan thanh cac doan nhd va cudi ciing 13 monome ban
dau, goi 1a phan tng giai triing hgp hay depolime héa.
c. Phan tng khéu mach polime
® Khi h&p néng cao su tho v&i Iy huynh thi thu dwoc cao su lvu héa. O cao su lwu héa, cac mach

polime dwgc nbi v&i nhau bdi cac cau nbi -S-S-. Khi dun néng nhu’a rezol thu dwg'c nhwa rezit,
trong d6 cac mach polime dwgc khau v&i nhau b&i cac nhom -CH,-

OH OH
CH
g OCH2
CH,0H 0
L 150 CHy + nH,0
: CH
CH 2
ThL: OH n
rezol rezit
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® Polime khau mach c6 céu tric mang khong gian do d6 tré nén khé néng chay, khé tan va bén
hon so v&i polime chwa khau mach.
IV. DIEU CHE
C6 thé diéu ché polime bang phan tng triing ho'p hodc triing ngwng.
1. Phan tpng trung hop
® Trung hop la qua trinh két hop nhiéu phan t&r nhd (monome), gidng nhau hay twong tw nhau
thanh phan t& rat 1&n (polime).
® Diéu kién d& monome tham gia phan (rng tring hop can c6 it nhat 1 trong 2 yéu t6 sau:
v Trong phan tl phéi c6 lién két bdi (nhw CH,=CH,, CH,=CHCgHs, CH,=CH-CH=CH,)
v Vong kém bén hodc chira lién két CO-NH:

Vidu: nCH, = CHCl —**> (CH, - CHCI ),

vinyl clorua(VC) poli(vinyl clorua) (PVC)
/CHz'CHQ'C=O 0
e | —X s £ NH[COZ5CO)-

™ CH,- CH,- NH

caprolactam to’ capron
o Ngoalphan tng tring hop t chi clla mot loai monome con cé phan ng ddng tring hop cla
mot hdn hgp monome goi la phan (rng ddng triing hop.

1CHy=CH~—CH=CH, + 1GH =CH, %‘<CH2—CH=CH— Ci=Gi— cm)n
CeHs CeHs
Poli(butadien - stiren)
2. Phan trng trung ngwng

® Trung ngung I qud trinh két hop nhiéu phan tl nhé (monome)thanh phén ti rét I16m (polime)

ddng thoi gidi phong nhiing phan tir nhé khdc (nhw H.0,...)
® Diéu kién can dé c6 phan tng trung ngng : Cac monome tham gia phan tng trung ngung

phai c6 it nhét hai nhom chirc c6 khé ndng phén (ing dé tao duroc lien két véi nhau.

Vi dyu: HOCH,CH,0OH va HOOCC¢H,COOH ; H,N[CH,]¢NH, va HOOC[CH,];COOH ;

H,N[CH,]sCOOH ;...
® Phan (ng trung ngwng dwoc chia thanh 2 loai:

® Tuw1monome:
WH,N[CH,]<COOH —"Pa { NH[CH,1,CO ¥, +nH,0

axit E-aminocaproic policaproamit(nilon-6)

® Tw2 monome

nHOOC CgHl,~ COOH + nHO - CH, - CHy—OH —2—2F

axit terephtalic etylen glicol
£ CO-CgHy= CO=0-CHy = CHy= O}, +2nH;0
poli(etylen terephtalat) (lapsan)

VAT LIEU POLIME

A. LY TUYET
I. CHAT DEO
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1. Khai niém

® Tinh déo |3 tinh khi bj bién dang khi chiju tac dung cla nhiét, ap lwc bén ngoai va van gilr nguyén
dwoc sy bién dang d6 khi thei tac dung.

® Chét déo la nhirng vat liéu polime c6 tinh déo.
2. M6t s6 polime dung lam chat déo

® Phan trng tring hop
a. Polietilen (PE)

nCH2 CH2 M» '( CH2 - CH2 )-1’1
etilen polietilen(PE)

b. Poli(vinyl clorua) (PVC)
nCH= CH J&&'<erﬁ
Cl Cl
vinyl clorua poli(vinyl clorua) (PVC)

PVC |3 chat vé dinh hinh, cach dién tdt, bén v&i axit, dung lam vat liéu dién, 6ng dan nwdc, vai che
mua, da gia,..
c. Poli stiren (Nhwa PS)

£ 1,
nCH=CH, ERLLEL (ﬁ;H—Cszn
CeHs C¢H;

c. Nhwa PMM (thuy tinh hiru co’ - plexiglas) Poli(metyl metacrylat)
Poli(metyl metacrylat) dwgc diéu ché tlr metyl metacrylat

CHs
0 | -
nCH=C- COOCH, X 5 CH-C
| 3 —6 | 9_n
CHs COOCH3

d. Nhwa PVA
nCH,=CH-OCOCH; —&l:Py (qH—{}gjn
OCOCH;
Thuy phan PVA trong méi tridrng kiém thu dwgc poli vinylic:
<§H—{}5> +nNaOH ——5» CH,— CH) +nCH;COONa
OCOCH, Ol
® Phan (rng trung ngwng

f. Nhwa PPF
Poli(phenol - fomandehit) (PPF) c6 3 dang: nhwa novolac, nhwa rezol, nhya rezit.

® Nhua novolac: Néu dw phenol va xtc tac axit.
OH

n[ij +nHCHO _H.e, —<[i:r- >- +nH,0

® Nhuwa rezol: Néu dw fomandehit va xdc tac bazo'.
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e

CH,OH

® Nhuwa rezit (nhwa bakelit): Nhwa rezol nong chay (150°C) va dé ngudi thu dwoc nhwa cé clu
trac mang lwdi khong gian.

OH

-~ —H,C CH24©' ~©—

CH,

. — H,C CH, 4@
OH
CH2

3. Vét liéu compozit
® Vat liéu compozit |a vat liéu g‘ém polime lam nhya nén to hop v&i cac vat liéu vé co va hlru co
khac.
Céc chét nén c6 thé la nhya nhiét déo hay nhwa nhiét rén.
® Chét don c6 thé |a chéat sgi (bong, day, soi poliamit, amiang, s@i thly tinh,...) hodc chét bot
(silicat, bOt nhe (CaCOs), bot “tan” (3MgO.4SiOz.2HZO)),...
. TO
1. Khai niém
To 1a nhitng vat liéu polime hinh sgi dai va manh vé&i dd bén nhét dinh.

Trong to, nhirng phan t& polime c6 mach khong phan nhanh xép song song v&i nhau. Polime d6
pha| ran, tuong ddi bén voi nhiét, v&i cac dung moi thong thweng, mém, dai, khong ddc va co6 kha
nang nhudém mau.

2. Phan loai
To dwoc chia lam 2 loai :
a. To’ thién nhién (s8n c6 trong thién nhién) nhw bong, len, to' tAm.
b. To’ héa hoc (ché tao bang phwong phap héa hoc): dwoc chia lam 2 nhom
- To tbng hop (ché tao tir cac polime tdng hop) nhw cac to poliamit (nilon, capron), to vinylic

(vinilon).

- To ban tbng hop hay to' nhan tao (xuét phat tw pollme thién nhién nhwng dwoc ché bién thém
bang phLPO’ng phap héa hoc) nhw té visco, to xenlulozo axetat,..
3. M6t s6 loai to’ tng horp thwérng gap

a. To capron (nilon-6) thudc to poli amit

Xt, t° p

nH,N[CH,]sCOOH 4 NH[CH,]sCO ¥, +nH,0
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CH2 _CH2 _CH2
n | >C=0
CH2 _CH2 _NH

B NH[CH,]5CO ¥,

b.To’ enang (nilon-7) thudc to’ poli amit
t, t°,
nH,N[CH,](COOH ——> -6 HN[CH,](CO }- + nH,0
c. To nilon-6,6: thudc to’ poli amit

t, t°,
nNH,[CH,](NH, + nHOOC[CH,],CO0H —— { NH[CH,];NHCO[CH,],CO}, + 2nH,0

d. To clorin

<05_$H_ak—$H7n+ngjﬂlg>-(Gﬁ—gH—?H—Gﬁ}+gHG

|
Cl Cl

P Cl Cl Cl/2

e. To dacron (lapsan) thudc to poli este

1HOOC— C¢H,— COOH + nHO— CH,— CH, - OH —“:Py

axit terephtalic etylen glicol
1 CO-CgHy= €O~ 0= CHy~CH,~ 0%, +20H,0
poli(etylen terephtalat) (lapsan)

f. Tor nitron (hay olon, poliacrilonitrin, poli vinyl xianua)

t°,p,xt

nCH,=CH-CN ——"=> (=CH,-CH(CN)-),
I1l. CAO SU
1. Khai niém
® Cao su la vat liéu polime c6 tinh dan hoi. Tinh dan héi la tinh bién dang khi chiu luc tac dung
bén ngodi va trd lai dang ban dau khi luc do théi tac dung.
® (6 hailoai cao su : Cao su thién nhién va cao su téng hop.
2. Cao su thién nhién
Cao su thién nhién lay tlr mG cay cao su.

a. CAu trac
Cao su thién nhién |a polime cla isopren: — ( CHZI—C =CH - CHs), n=1500 -15000
CH;

Nghién ctru nhiéu xa tia X cho biét cdc mat xich isopren déu cé cu hinh cis nhw sau :
CH, CH,
AN

C=C ¢

/ AN
CHs Ho|

b. Tinh chat va (rng dung

® Cao su thién nhién c6 tinh chat dan hoi, khong dan nhiét va dién, khong tham khi va nwéc, khong
tan trong nwd'c, etanol,...nhwng tan trong xang va benzen.

® Do c6 lién két doi trong phan tlr polime, cao su thién nhién c6 thé tham gia cac phén ng cong H,,
HCI, Cl,,... va dac biét c6 tac dung v&i lwu huynh cho cao su lwu héa. Cao su lwu héa cé tinh dan
hoi, chiu nhiét, lau mon, kho tan trong dung moi hlru co hon cao su khéng lwu hoa.

www.thuvienhoclieu.com Trang 6



www.thuvienhoclieu.com

® Ban chét cla qua trinh lwu héa (dun néng & 150°C hén hO’p cao su va lwu huynh v&i ti 1€ khoang 97
: 3 vé khdi lwong) 13 tao cau ndi di sunfua -S-S- gilra cac mach phan tl cao su lam cho ching tré
thanh mang khong gian.

nS, t

SELULNEN \ \
e ———
N \
N UV AN
%\‘5 CA%
Cao su tho Cao su lwu hda

So dé Iwu héa cao su

® (Cao su c6 tinh dan h0| vi mach phan tl c6 clu hinh cis, c6 do gap khac 1&n. Binh thU’O’ng cac
mach phan tl nay xoan lai hodc cudn tron vé trat ty. Khi bj kéo cang, cac mach phan tl cao su
dubi ra hon theo chiéu kéo. Khi buéng ra cac mach phan t lai tré& vé& hinh dang ban dau.

3. Cac loai cao su
a. Cao su buna

nCH,=CH-CH=CH, — -CH,—CH = CH—CH, 5~

buta-1,3-dien (butadien)  polibutadien (cao su buna)
b. Cao subuna-S

HCHy=CH—CH=CHy + nGH =CH, 22 Ly~ = Ch— i, §H—CH2>
n
CeHs CHs

c. Cao subuna - N

nCHy=CH—CH=CH, + nGH =CH, 22X / CH, — CH=CH— CH,— CH—CH,
CN CN

d. Cao su isopren

nCH,= C—~CH=CH, Xthp *<CH2 ~C=CH- Cszn
CH3 CH;
2-metylbuta-1,3-dien (isopren) poliisopren (cao su isopren)

e. Cao su clopren

nCH=CH—C=Cl, —PX» _Gp Xt ch2 CH=?—CH2>~n
Cl Cl

f.. Cao su flopren

nCH,= €~ CH=CH, 0P, {CH-C=CH-CH},
F F

I1l. KEO DAN
1. Khai niém

® Keo dan (keo dan tong hO’p hodc keo dan tw nhién) Ia loai vat liéu c6 kha nang két dinh hai
manh vat liéu gibng nhau ma khong lam bién ddi ban chat cac vat liéu dwoc két dinh.

® Ban chat cla keo dan |a c6 thé tao ra mang hét siec mdng, bén viing (két dinh ndi) va bam chac
vao hai manh vat liéu dwoc dan (két dinh ngoai).

2. Phan loai
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a. Theo ban chat héa hoc: c6 keo dan hiru co nhw ho tinh bét, keo epoxi,... va keo dan vé co nhw thly
tinh 1dng, matit vo co (hon hop déo cla thdy tinh 16ng v&i cac oxit kim loai nhw ZnO, MnO, Sb,05,...)

b. Theo dang keo: c6 keo 16ng (nhw dung dich hé tinh bét trong nwédc néng, dung dich cao su trong
xang,...), keo nhwa déo (nhw matit v6 co, matit hiru co, bitum.,...) va keo dan dang bt hay ban méng
(chdy ra & nhiét do thich hop va gan két hai manh vat liéu lai khi dé ngudi).

3. Mt sé loai keo dan téng hop thong dung

a. Keo dan epoxi

® Keo dan epoxi gdbm 2 hop phén :

v Hop phan chinh 1a hop chat hitu co chira 2 nhém epoxi & hai dau.

v Hop phan th hai goi la chat dong rén, thwdng 1a cac “tri amin” nhuw :
H,NCH,CH,NHCH,CH,NH,.

Khi can dan mai tron 2 thanh phan trén voi nhau. Cac nhém amin s& phan (ng vOi cac nhém epoxi
tao ra polime mang khong gian bén chéc gén két 2 vat can dan lai.

Keo dan epOX| ding dé dan cac vat liéu kim loai, gb thly tinh, chat déo trong cac nganh san xuét
6td, may bay, xay dwng va trong d&i séng hang ngay.

b. Keo dan ure - fomandehit

Keo dan ure - fomandehit dwoc san xuét tlr poli(ure - fomandehit). Poli(ure - fomandehit) dwoc
diéu ché tlr ure va fomandehit trong méi trudng axit :

ANH,~CO-NH, + nCH,0 ———> nNH,- CO-NH-CH,OH

ure fomandehit monometylolure

—% 5 (= NH- CO- NH- CH,-), + nH,0
poli(ure - fomandehit)

Khi dung, phai thém chéat dong rdn nhw axit oxalic HOOC-COOH, axit lactic CH;CH(OH)COOH....
dé tao polime mang khong gian, ran lai, ben v0i ddu m& va mot s6 dung mai thong dung. Keo ure -
fomandehit dung dé dan cac vat liéu bang gb, chat déo.

B. BAI TAP ,
Cau 1: Hoan thanh théng tin con thiéu trong bang sau :
Tén goi Cong thirc cau tao
CH2 — CH2
CH — CH,
Polibutadien

hay cao su Buna

Poli(butadien-stien)
hay cao su Buna - S

Poli(butadien-vinylxianua)
hay cao su Buna - N

Poliacrylonitrin
hay poli(vinyl xianua)
hay to olon hay to’ nitron
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L cH,—cH
cl /n
4 CH,—CH
COOH/,

Poli(metyl metacrylat) (PMM)

—6CF2— CFz—h

Poliisopren
hay cao su isopren

Policaproamit hay nilon - 6
(to capron)

Nilon - 7 (to enang)

Poli(hexametylen -adipamit)

hay nilon - 6,6
Poli(etylen - terephtalat) hay
to lapsan
CH,
n
Cau2:

c. Danh diu Y vao 6 trong thich hop trong bang sau :

Tén goi

PHAN LOAI POLIME PIEU CHE
Thién Tong Nhan Trung Trung
nhién hop tao hop ngwng

Polietilen (PE)

Polistiren (PS)

Polibutadien
hay cao su Buna

Poli(butadien-stien)
hay cao su Buna - S

Poli(butadien-vinylxianua)
hay cao su Buna - N

Poliacrylonitrin
hay poli(vinyl xianua)
hay to olon hay to nitron

Poli(vinyl clorua) (PVC)

Poli(vinyl axetat) (PVA)

Poli(metyl metacrylat) (PMM)
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Poli(tetrafloetilen) (teflon)

Poliisopren
hay cao su isopren

Policaproamit hay nilon - 6 (to’ capron)

Nilon - 7 (to’ enang)

Poli(hexametylen -adipamit) hay nilon -
6,6

Poli(etylen - terephtalat) hay to’ lapsan

Nhwa novolac

To tam

To’ visco

To’ xenlulo axetat

Soi béong

Len long clru

Cau 3 : Panh diu Y vao 6 trong thich hop trong bang sau :

' Ung dung lam
Tén goi Chat déo Cao su To soi

Polietilen (PE)

Polistiren (PS)

Polibutadien

Poli(butadien-stien)

Poli(butadien-vinylxianua)

Poliacrylonitrin
hay poli(vinyl xianua)

Poli(vinyl clorua) (PVC)

Poli(vinyl axetat) (PVA)

Poli(metyl metacrylat) (PMM)

Poli(tetrafloetilen) (teflon)

Poliisopren

Policaproamit

Polienatoamit

Poli(hexametylen -adipamit)

Poli(etylen - terephtalat)

Nhwa novolac

To tam

To visco

To xenlulo axetat

Soi béng

Len long clru

TRAC NGHIEM

1. Mtpc do nhan biét

1. Mot loai polime rat bén véi nhiét va axit, dwoc trang lén "chdo chdng dinh" 13 polime c6 tén goi nao
sau day?
A. Plexiglas - poli(metyl metacrylat).  B. Poli(phenol - fomandehit) (PPF).

C. Teflon - poli(tetrafloetilen). D. Poli(vinyl clorua) (nhwa PVC).
2. Polime nao sau day khéng phai 1a thanh phan chinh cla chat déo

A. Poliacrilonitrin. B. Polistiren. C. Poli(metyl metacrylat).  D. Polietilen.
3. To nitron (to’ olon) c6 thanh phan héa hoc gdm cac nguyén t6 1a

A.C H, N. B.C,H N, O. C.C H. D.C, H, Cl.
4. Chat c6 thé tring hop tao ra polime 13

A. CH;0H. B. CH;COOH. C. HCOOCH:;. D. CH,=CH-COOH.

5. Phat biéu nao sau day dang ?
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Polime la hgp chat do nhiéu phan t&r monome hop thanh.

Polime 1a hop chét c6 phan tlr khéi lon.
Polime 1a hop chét c6 phén tr khoi réat 16n do nhiéu don vi nho lién két vé&i nhau tao nén.
D. Céc polime déu dwoc tong hO’p bang phan trng trung hop.
6. Chat nao sau day c6 kha nang tham gia phan (¢ng triing hgp?
A. CH;-CH,-CHs. B. CH,=CH-CN. C. CH;-CHs. D. CH;-CH,-OH.
7. Trong cac chét sau : etan, propen, benzen, glyxin, stiren. Chat nao cho dwgc phan (ng triing hop dé
tao ra dwoc polime ?
A. stiren, propen. B. propen, benzen.
C. propen, benzen, glyxin, stiren. D. glyxin.
8. Cho day cac chat: CH,=CHCI, CH,=CH,, CH,=CH-CH=CH,, H,NCH,COOH. Sb chat trong day c6 kha
nang tham gia phan rng trung hop 1a
A. 3. B. 1. C. 4 D. 2.

9. Cho cac chat sau: caprolactam, phenol, stiren, toluen, metyl metacrylat, isopren. S& chéat c6 kha
nang tham gia phan trng trung hop 1a

n=»

A. 3. B. 4. C.5. D. 6.
10. Polietilen 13 sdn ph&m cla phan ng triing hop

A. CH,=CH-CI.  B. CH,=CH,. C. CH,=CH-CH=CH,. D. CH,=CH-CHs.
11.  Chat nao sau day tring hgp tao thanh PVC?

A.CH,=CHCl.  B.CH,=CH,,  C.CHCI-CHCI. D. CH=CH.
12. Poli(vinyl clorua) (PVC) dieu ché t vinyl clorua bang phan trng

A. trao dbi. B. triing horp. C. trung ngwng. D. oxi hoa-khtr.

13. Trung hop hidrocachon nao sau day tao ra polime ding dé san xuét cao su buna?
A. Penta-1,3-dien. B. Buta-1,3-dien. ~ C.2-metylbuta-1,3-dien.  D. But-2-en.
14. To nitron (olon) 1a sén phdm tring ho'p clia monome nao sau day?

. CH,CO0-CH=CH,. s CH,=CH-CN.

CH, =C(CH,) - COOCH,. CH, =CH-CH=CH,,.

C. D.
15. To nitron dai, bén v&i nhiét, gitr nhiét t6t, thwong dwoc dung dé dét vai va may quén ao am.
Trung hop chét nao sau day tao thanh polime dung dé sén xuét to nitron?

. CH,=CH-CN g CHy=CH-CHy HzN—[CHzJS—COOH_ b. HzN—[CHz]E,—NHz'

16. Polime X |a chét ran trong subt, c6 kha ndng cho anh sang truyén qua tbt nén dwoc diing ché tao
thay tinh hru co plexiglas. Tén goi cta X |a
A. poliacrilonitrin. B. poli(lmetyl metacrylat).  C. poli(vinyl clorua). D. polietilen.
17.  Chét nao khéng phai |3 polime :

A. Lipit. B. Xenlulozo'. C. Amilozo. D. Thuy tinh hiru co' .
18. Trong cac polime sau c6 bao nhiéu chéat 1a thanh phan chinh cla chat déo : thuy tinh hitu co,

nilon-6,6, cao su Buna, PVC, to’ capron, nhwa phenolfomandehit, PE ?

A. 4. B. 6. C.3. D. 5.
19. Day nao sau day gdm cac polime diing 1am chét déo?
A. polietilen; poli(vinyl clorua); poli(metyl metacrylat).
B. nilon-6; xenlulozo triaxetat; poli(phenol-fomandehit).
C. polibuta-1,3-dien; poli(vinyl clorua); poli(metyl metacrylat).
D. poli stiren; nilon-6,6; polietilen.
20. To dwgc san xuét tir xenlulozo 13
A. to nilon-6,6. B. to' tam. C. to visco. D. to capron.

21. To nao dudi day thudc loai to nhan tao ?
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A.To nilon-6,6.  B. To axetat. C. To capron. D. To tam.
22. To nao sau day thudc loai to ban tbng hgp (to nhan tao)?
A. Bong. B. To' Nilon-6. C. To tdm. D. To Visco.

23. Cac polime thuQc loai to' nhan tao la
A. t0' visco va to' xenlulozo axetat. B.to' tdm va to vinilon.
C. to visco va to nilon-6,6. D. to' nilon-6,6 va to’ capron.
24. Trong sb cac loai to sau: To' lapsan, to' tam, to' visco, to' nilon-6,6, to' axetat, to' capron, to’ enang.
Cb bao nhiéu chat thudc loai to nhan tao?
A1 B. 2. C.3. D.4.
25. Trong sb cac polime sau day: to tém, sOi bong, len long clru, to’ visco, to nilon-6, to’ axetat, to
nitron, thi nhirng polime c6 nguon goc t xenlulozo 13
A. to tdm, sgi bong, to nitron. B. s¢i bong, to visco, to axetat.
C. sQi bong, to visco, to nilon-6. D. to visco, to’ nilon-6, to’ axetat. o
26. Trong cac polime: to tam, sQi boéng, to visco, to' nilon-6, to nitron, nhirng polime c6 ngudn goc tw
xenlulozo la
A. to visco va to nilon-6. B. sQi bong va to visco.
C. to' tAm, sQi bong va to' nitron.  D. s@i bong, to’ visco va to nilon-6.
27. Cho cac polime sau day : (1) to tam; (2) soi bong; (3) soi day; (4) to enang; (5) to' visco; (6)
nilon-6,6; (7) to’ axetat. Loai to c6 ngudn gbc xenlulozo 13 :
A.(2), (3), (5), (@) B. (5), (6), (7). C. (1), (2). (6). D. (2). (3). (6).
28. Loai chat nao sau day khong phai la polime tdng hgp:
A.teflon.  B.to tam. C. to nilon. D. to capron.
29. Cho cacchatsau:
(1) CH5CH(NH,)COOH (2) CH,=CH,
(3) HOCH,COOH (4) HCHO va C4HsOH
(5) HOCH,CH,OH va p-C¢H,(COOH), (6) H,N[CH,]sNH, va HOOC[CH,],COOH
Céc trwdng hop c6 thé tham gia phan (rng tring ngwng |3
A. (1), (3), @), (5), (6). B. (1), (6).
C. (1), (3), (5). (8). D. (1), (2), 3), (4), (5), (6).
30. Polime nao sau day trong thanh phan chia nguyén té nito?
A. Nilon-6,6. B. Polibutadien. C. Polietilen. D. Poli(vinyl clorua).
31. Hay cho biét loai polime nao sau day c6 céu tric mach phan nhanh?
A. cao su lwu héa. B. poli (metyl metacrylat). C. xenlulozo'. D. amilopectin.
2. Mtrc do thong hiéu
32.  Khi d6t chay polime X chi thu dworc khi CO, va hoi nwéc véi ti 1& s6 mol twong tng 13 1:1. X 13
polime nao dw¢i day ?

A. Polivinyl clorua (PVC). B. Polipropilen. C. Tinh bét. D. Polistiren (PS).
33. To nilon - 6,6 la:
A. Polieste cla axit adipic va etylen glicol. B. Hexaclo xiclohexan.

C. Poliamit cUa axit adipic va hexametylendiamin. ~ D. Poliamit clia € - aminocaproic.
34. Loai to’ nao sau day dwoc diéu ché bang phan ng trung hop?
A. To nitron. B. To' xenlulozo axetat. C. To visco. D.To nilon-6,6.
35. Poli(metyl metacrylat) va nilon-6 dwgc tao thanh tlr cac monome twong tng la
A. CH,=C(CH;)-COOCH; va H,N-[CH,];-COOH.
B. CH,=CH-COOCH; va H,N-[CH,];-COOH.
C. CH;-COO-CH=CH, va H,N-[CH,]s;-COOH.
D.  CH,=C(CH5)-COOCH; va H,N-[CH,]s-COOH.
36. Monome nao sau day duing dé triing ngwng tao ra policaproamit (nilon - 6)?
A. Hexametylendiamin. B. Caprolactam.
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C. Axit € - aminocaproic. D. Axit w - aminoenantoic.
37. Polime dwoc tdng hop bang phan tng tring ngung |a
A. poli(etylen-terephtalat). B. polietilen. C. poli(vinyl clorua). D. poliacrilonitrin.
38. Day gbdm cac chat c6 kha néng phan (rng tao ra polime la
A. phenol, metyl metacrylat, anilin. B. etilen, buta-1,3-dien, cumen.
C. stiren, axit adipic, acrilonitrin. D. 11,2,2-tetrafloeten, clorofom, propilen. ] .
39. Cho cac loai to: bong, to capron, to' xenlulozo axetat, to' tam, to’ nitron, nilon-6,6. S6 to’ tong hop
la
A 4 B. 5. C.3. D. 2.

40. Cho day cac polime sau: polietilen, xenlulozo, nilon -6,6, amilozo, nilon-6, to nitron,
polibutadien, to visco. SO polime tong hgp c6 trong day la:

A. 3. B. 6. C. 4 D. 5.
41. To lapsan thudc loai
A. to visco. B. to poliamit.  C. to’ axetat. D. to’ polieste.
42. Poli(etylen terephtalat) dwoc diéu ché bdng phan (ng v&i axit teraphtalic v&i chat nao sau day?
A. Etilen. B. Etylen glicol. C. Glixerol. D. Ancol etylic.
43. To nilon-6,6 |a sdn phdm tring ngwng cla
A. axit adipic va glixerol. B. axit adipic va hexametylendiamin.
C. etylen glicol va hexametylendiamin. D. axit adipic va etylen glicol.
44. Polime dwoc diéu ché bang phan (ng triing ngung 13 ?
A. polietilen. B. nilon-6,6.
C. poli(lmetyl metacrylat). D. poli(vinylclorua).

45. Trong cac polime sau : (1) polilmetyl metacrylat); (2) polistiren ; (3) nilon-7; (4)
poli(etylen-terephtalat); (5) nilon-6,6; (6) poli(vinyl axetat), cac polime la sé&n phdm cla phan rng
trung ngwng la:

A.(3),(4), (5). B.(1),(3).(5). ¢C.(1.(3)®6). D.0)Q) Q).

46. Day cac polime dwgc diéu ché bang cach tring ngwng la :

A. polibutadien, to axetat, nilon-6,6.  B. nilon-6,6, to’ axetat, to' nitron.

C. nilon-6, nilon-7, nilon-6,6. D. nilon-6,6, polibutadien, to nitron.
47. Nilon-6,6 1a mot loai
A. to poliamit. B. to’ visco. C.to axetat.  D. polieste.

48. Cho cac to sau: to xenlulozo’ axetat, to’ capron, to nitron, to' visco, to' nilon-6,6. C6 bao nhiéu to
thudc loai to poliamit?
A. 3. B. 1. C.4. D. 2.
49. Cho cac to sau: to xenlulozo axetat, to' capron, to’ nitron, to’ nilon-7, to visco, to’ nilon-6,6. C6 bao
nhiéu to’ thudc loai to' poliamit ?
Al B. 4. C. 3. D. 2.
50. Cho céc loai to: To capron (1); to' tdm (2); to nilon-6,6 (3); to’ axetat (4); to' clorin (5); soi bong (6);
to visco (7); to enang (8); to’ lapsan (9). C6 bao nhiéu loai to khéng c6 nhém amit?
A6 B. 4. C.3. D.5. )
51. San pham hiru co’ clia phan tng nao sau day khong dung dé ché tao to tong hop ?
A. Trling ngwng axit e-aminocaproic.  B. Trung ngwng hexametylendiamin v&i axit adipic.
C. Trung hop metyl metacrylat. D. Trung hop vinyl xianua.
52. Cac chat déu khéng hi thuy phan trong dung dich H,SO, loang, nong la
A. poli(vinyl axetat); polietilen, cao su buna. B. polietilen; cao su buna; polistiren.

C. to’ capron; nilon-6,6, polietilen. D. nilon-6,6; poli(etylen-terephtalat); polistiren.
53. Phat biéu nao sau day |13 ding?

A. Trung ngwng buta-1,3-dien v&i acrilonitrin cé xdc tac Na dwoc cao su buna-N.

B. To visco la to tbng hop.
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C. Trung hop stiren thu dwoc poli (phenol-fomandehit).

D.  Polifetylen - terephtalat) dwoc diéu ché bang phédn (ng tring ngwng cac monome twong
wng.

54.  Phéat biéu nao sau day la dang?

A. To visco, to xenlulozo axetat déu thudc loai to téng hop.

B. To nilon-6,6 dwoc didu ché tir hexametylendiamin va axit axetic.

C. Polietilen va poli(vinyl clorua) |a s&n phdm clia phan (ng triing ngung.
D. Soi bong, to tam thudc loai polime thién nhién.

55. Cho cac polime : (1) polietilen, (2) poli(metyl metacrylat), (3) polibutadien, (4) polistiren, (5)
poli(vinyl axetat) va (6) to' nilon-6,6. Trong cac polime trén, cac polime c6 thé bj thuy phan trong
dung dich axit va dung dich kiém I3 :

A. (1), (), (5). B.(2),(5),(6). C.(2).(3),(6). D.(1),4),(5)
3. Mtrc d6 van dung
Mot polime Y c6 cau tao nhw sau :
... =CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,- ..
Coéng thirc mdt mét xich cla polime Y la :
A. -CH,-CH,-CH,-CH,-. B. -CH,-CH,- . C. -CH,-CH,-CH,-. D.-CH,-.
56. Monome tao ra polime

CH,—C == CH — CH, — CH, — CH—CH, — CH

CHj, CHj CHy |
EW
A. CH,=C(CH5)-C(CH,;)=CH.,. B. CH,=C(CH;)-CH=CH,.
C. CH,=C(CH,)-CH=CH, v& CH,=CH-CHs. D. CH,=C(CH,)-CH=CH, va CH,=C(CH,)-C(CH5)=CH,.
57.  Polime c6 cong thirc cAu tao thu gon

CH,—C =— CH—CH,— CH, — CH
CHj3 Cl /n

dwoc tao thanh bang phan (rng ddng triing hgp clia monome nao sau day?
A. CH,=CHCI va CH,=C(CH,)-CH=CH,. B. CH,=CHCl, CH,=CH-CH5 v CH,=CH,.
C. CH2=CH‘—CH3 va CH,=CH-CH,=CHCI. D. CH,=C(CH;)-CH=CH-CH,-CH,Cl. ) )
58. Cho so’ d0 sau : CH, —» X — Y — Z — Cao su Buna. Tén goi cla X, Y, Z trong so d0 trén lan lwot la

A. Andehit axetic, etanol, buta-1,3-dien. B. Etilen, vinylaxetilen, buta-1,3-dien.
C. Axetilen, etanol, buta-1,3-dien. D. Axetilen, vinylaxetilen, buta-1,3-dien.

59. Pé phan biét da that va da gia 1am bdng PVC, ngudi ta thudng diing phuong phap don gian 1a :
A. Thuy phan. B. D6t thir. C. Cét. D. NgUi.

60. Phat biéu dung la : ]
A. Tinh axit cla phenol yéu hon cuia ancol.
B. Tinh bazo cla anilin manh hon clia amoniac.
C. Cac chat etilen, toluen va stiren déu tham gia phan trng trung hop.
D. Cao su thién nhién la san pham trung ho'p cla isopren.
61. Cho cac phat biéu sau :
) quy tim dbi mau trong dung dich phenol.
(2)  estela chét béo.
(3)  cac peptit c6 phan trng mau biure.
(4) chi c6 moét axit don chirc trang bac.
(5)  diéu ché nilon-6 c6 thé thwc hién phan ng trung hgp hodc tring ngung.
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(6)  co thé phan biét glucozo va fuctozo bang vi giac.

Phat biéu ding |3

A. (2), (3), (6). B. (4), (5), (6). C.(1), @), (5), (6). D. (1), (2), (3), (5).
62. Hop chét X c6 cong thirc CgHy,O,. T X thirc hién cac phan (ng (theo ding ti 1& mol):

@) X + 2NaOH — X, + X, + H,0 (b) X, + H,S0, — X5 + Na,SO,

(c) nX5 + nX4 — nilon-6,6 + 2nH,0O (d) 2X, + X3 — X5 + 2H,0

Phan t& khéi clia X; 13

A. 202. B. 174. C.198. D. 216.

63. Cho so dd sau :

——> X = X, > PE

M —— YV, > Y, = thuy tinh hitu co

Coéng thirc cAu tao cla X 13

A. CH=CH,COOCH=CH,. B. CH,=C(CH;)COOC,Hs.
C. CgHsCOOC,Hs. D. C,H;COOC;H;.

4. Van dung cao
e Dang 1: Tinh sé mat xich hodc xdc dinh c4u tao mat xich ctia polime

Vi du 1: Khoi lwgng phan tlr clia to' capron 1a 15000 dvC. SO mét xich trung binh trong phan t cla loai
to nay gan nhat |a:
A. 145, B. 133. C.118. D. 113.
(Dé thi thtr THPT Quéc Gia lan 3 - THPT chuyén Nguyén Hué - Ha Ni, ndm 2015)

Hwéng dan giai
CAu tao clia to capron :
N — (CHy)s—C

H o /,

Suy ra: 1132=15000= a=132,7~[133

Vi du 2: Kh(“'),i lwong ca mét doan mach to nilon-6,6 la 27346 dvC va cia mot doan mach to capron Ia
17176 dvC. SO lwgng mat xich trong doan mach nilon-6,6 va capron néu trén lan lwot |a

A. 113 va 152, B.121va 114,
C. 13 va 4. D. 121va 152.
(Dé thi thir THPT Quéc Gia lan 4 - THPT Viét Yén - Bdc Giang, ndm 2015)

Hwéng dan gidi
CAu tao cla to' nilon-6,6 va capron nhuw sau :

N —(CHy)—N —C — (CHp); —C

| | ||
H H O O
n

N —(CHy)s—C

H o /,

226n = 27346: n=121
113a=17176 a=152

Suy ra:
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Vi du 3: Polime X c6 hé so trung hop 13 560 va phan tt khoi [a 35000. Cong thirc mdt mét xich clia X
la:

A. -CH,-CHCI-.  B. -CH=CCl-.
C. -CCI=CCl- . D. -CHCI-CHCI- .

Hwéng dan giai
’ , ’ 3500 _62,5
Khoi lwgng clia mot mat xich trong polime X la: 560 :

—CH, - CHCI -

Vay cong thirc clia méat xich 13
Vi du 4: Phan t khéi trung binh clia cao su tw nhién va thuy tinh hiru co plexiglat 13 36720 va 47300

(dvC). S6 mat xich trung binh trong cong thirc phan t& clia mbi loai polime trén I3

A. 540 va 550. B. 540 va 473. C.680 va473. D. 680 va 550.

Hwéng dan giai

Sodmaé xich cué cao su thied nhieé (C;Hg), = % =

Soémaé xich cua thugi tinhhé o plexiglat (CgHg0,), = o0 = [473

Taco: 100

Vi du 5: S6 mat xich glucozo c6 trong 194,4 mg amilozo |3 (cho biét s6 Avogadro = 6,02.10%) :
A. 7224107, B. 6501,6.10".
C.13.10°. D.1,08.10.

Hwéng déan giai
Amilozo la mét thanh phan cau tao nén tinh bot, amilozo 13 polime c6 mach khong phan nhanh, do
nhiéu mét xich a-glucozo ~CgH,0Os- lién két v&i nhau tao thanh.

194, 4
0. =——"——Mmo
05~ 1000.162 =

:ﬂ.d 02.10% ={7224.10"

S6 mat xich —CgH,,0s—  1000.162

L

Vi du 6: M6t polipeptit c6 cau tao clia mdi mat xich 13 :

(-CO-CH,-NH-CO-CH(CH,)-NH-),. Biét khoi |U’O’ng phan tlr trung binh cla phéan t& polipeptit vao
khodng 128640 dvC. Hay cho biét trong mbi phan t& polipeptit c6 trung binh khodng bao nhiéu gbc
glyxin?

A.1005. B. 2000 . C.1000. D. 2010.

Hwéng dan giai

Sodgog Gly =n= 121826;0 =[1005

64. Khéi lwong phan t& cla 1 loai to capron bang 16950 dvC, cla to' enang bang 21590 dvC. S6 mat
xich trong cong thtrc phan tl clla mbi loai to' trén lan lwot 13 :

A. 150 va 170. B. 170 va 180. C.120 va 160. D. 200 va 150.
65. Poli(vinyl clorua) c6 phan ti& khéi 13 35000. Hé sb triing ho'p n clia polime nay 13 :
A. 560. B. 506. C. 460. D. 600.
66. Polime X c6 hé sb trung hop 13 1500 va phan t& khdi 13 42000. Cong thirc mét mét xich clia X 13
A. -CH,-CHCI-. B. -CH,-CH,-. C. -CCl=CCl-. D. -CHCI-CHCI-.
67. Trong 1 kg gao chira 81% tinh bdt c6 s& mét xich tinh bt 13 :
A. 3,011.10%, B. 5,212.10%, C. 3,011.107. D. 5,212.10%.
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68. Mot loai cao su Buna - S c6 chtra 10,28% hidro vé khoi lwgng. Ti |&€ mat xich butadien va stiren
trong cao su buna-Sla:

A7 B. 6. C.3. D. 4.

69. Dun polime X v&i Br,/Fe thdy sinh ra mot chat khi khong mau c6 thé lam két tla dung dich AgNO:;.
Néu dun khan X s& thu dwgc mét chat 10ng Y (dy = 3.586). Y khong nhirng tac dung voi Br,/Fe ma
con tac dung dwgc v&i nwd'c Br,. Cong thirc cAu tao cla Y a
A. CgHs-CH. B. CgHs—CH=CH.,. C. CgHs—-C=CH. D. C¢H;—-CH=CH,

70. DBun hén hop gdm acrilonitrin va ankadien lién hgp X (ti 1& mol 1:1) thu dwoc polime Y. Trong Y c6
78,505% khoi lwgng cacbon. Cong thirc clia Y 13
A ~[-CH,-C(CH3)=CH-CH,-CH,-CH(CN)-] B. -[-CH,-CH=CH-CH,-CH,-CH(CN)-]-,

C. -[-CH,- C(CH3)=C(CH3)-CH,-CH,- CH(CN) l-,  D.-[-CH,-CH,-CH,-CH,-CH,-CH(CN)-]-,

71 Khi tién hanh phan tng tring ngung gilra axit adipic va hexametylendiamin ta thu dwoc mot to
nilon-6,6 chtra 12,39% nito vé khéi lwong. Ti 18 sb mét xich gitra axit adipic va hexametilendiamin
trong mau to’ trén |a:

A 1.3 B. 1:1 C.23 D. 3:2

e Dang 2 : Phan teng clo hoa

Vi du 7: Tién hanh clo hoa poli(vinyl clorua) thu duwgc mét loai pollme X dung dé diéu ché to clorin.
Trong X c6 chra 66,18% clo theo khdi lwgng. Vay, trung binh c6 bao nhiéu mét xich PVC phén (ng
dwoc v&i mot phan tr clo ?

Al B. 2. C. 3. D. 4.

Hwéng dan giéi
Dat a la s6 mat xich ~CH,-CHCI- hay -C,HCl- tham gia phan tng v&i mot phan tl Cl,. Do PVC
khong c6 lién két bdi, nén chi phan tng thé vai Cl,:

CaH3,Cl, + Cl, — CyH3,,Cl,, + HC (1)

1 1
— 35,5(a+1) _6618
24a+(3a—1)+355@a+1) 100

%Cl :35,5(a+1): 66,18 :>
%(C,H) 24a+3a-1 100-66,18

Hodc c6 thé tinh nhw sau :
72. Clo hoa PVC thu duwgc to clorin. Trung binh 5 mét xich PVC thi c6 mdt nguyén t& H bi clo hoa. %

khéi lwgng clo trong to clorin 13 :

A. 61,38%. B. 60,33%. C. 63,96%. D. 70,45%.

73. Clo hoa PVC thu dwgc mét polime chira 63,96% clo vé khdi lwong, trung binh 1 phan t& clo phan
tng v&i k mét xich trong mach PVC. Gia tri clia k 13 :
A. 2. B. 1. C. 3. D. 4.

74. Clo hoa PVC thu dwgc mét polime chira 66,77% clo vé khdi lwgng, trung binh 1 phan t& clo phan
ng v&i k mat xich trong mach PVC. Gia tri clia k 1a :
A. 2. B.1. C.3. D. 4.

75. Tién hanh clo hoa poli(vinyl clorua) thu dwgc mét loai polime X dung dé diéu ché to clorin. Trong
X c6 chira 62,39% clo theo khoi lwong. Vay, trung binh c6 bao nhiéu mat xich PVC phan ng dwoc
v&i mét phan tr clo ?
Al B. 4. C.3. D. 2.

e Dang 3 : Phan trng lwu héa cao su

Vi du 8: MGt loai cao su Iwu hoa chira 1,714% Iwu huynh. Hoi ctr khoang bao nhiéu mat xich isopren c6
mot cau ndi disunfua -S-S-, gid thiét rang S da thay thé cho H & nhém metylen trong mach cao su.

A.52. B. 25. C. 46. D. 54.

Hwéng dan giai
Mét xich clia cao su isopren c6 clu tao 13 :
—CHZ—C(CH3) =CH —CHZ— hay (—C5H8—).
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Giad st c6 n mat xich cao su isopren tham gia phan &ng lwu hdéa cao su thi tao dwoc mét cau noi

disunfua -S-S-.
Phwong trinh phan &ng :
CsiHen + 25 7 CsHan2S: + H; (1)
(cao su lwu hoa)
Theo gia thiét trong cao su lwu héa lwu huynh chiém 1,714% vé khéi lwgng nén ta c6 :

232
__ 232 400-1,714=|n-54
68n—2+232 = .

Vi du 9: Cao su lwu héa c6 chiva 2,047% |wu huynh vé khoi lvong. Khoang bao nhiéu mat xich isopren
c6 mot cau ndi disunfua -S-S-, gia thiét rdng S da thay thé cho H & cAu metylen trong mach cao su?

A.57. B. 46. C. 45. D. 58.

Hwéng dan giéi

Mét xich clia cao su isopren c6 clu tao |3 :
-CH,-C(CH;) =CH -CH,- hay (-CsHg-).

Gid st c6 n mat xich cao su isopren tham gia phan &ng lwu héa cao su thi tao dwgc mot cau noi
disunfua -S-S-.

Phwong trinh phan &ng :

ConHgn + 25 7 CoHgS; + H, (1)
(cao su lwu hoa)
Theo gia thiét trong cao su lwu héa lwu huynh chiém 1,714% vé khéi lwong nén ta c6

232 2,047

= =|n=45
68n-2 100-2,047

76. Cao su lwu hoa (loai cao su dwgc tao thanh khi cho cao su thién nhién tac dung vGi lwu huynh) c6
khodng 2,0% Iwu huynh vé& khoi |U’0’ng Gia thiét rang S da thay thé cho H & cu metylen trong
mach cao su. Vay khodng bao nhiéu mat xich isopren c6 mét cau disunfua -S-S-?

A.50. B. 46. C. 48. D. 44.

77. M0t loai cao su lwu hoa chira 1,78% Iwu huynh. Hoi cwv khoang bao nhiéu mét xich isopren c6 mét
cu ndi disunfua -S-S-, gia thiét rang S da thay thé cho H & nhém metylen trong mach cao su

A. 54. B. 25. C.52. D. 46.

78. Lay 21,33 gam cao su isopren da dwoc lwu héa dem dbt chay hoan toan bang oxi vira du, sau phan
u’ng ngwng tu het hoi nwdc thi con lai 34,272 lit khi (dktc). Trung binh clr bao nhiéu mat xich
isopren thi c6 1 cau ni disunfua (-S-S-) ?

A.23 B. 18 C.46 D. 21

79. DOt chay hoan toan 20 gam cao su lwu héa, san pham chay thu dugc lam mat mau vira dt dung
dich chira 2 gam brom. Gia thiét rang lwu huynh da thay thé cho nguyén t&r H & cau metylen trong
mach cao su, hdi trung binh cé bao nhiéu mac xich isopren thi c6 mdt cau disunfua -S-S-?

A. 25 B. 46. C. 23. D. 27.

e Dang 4 : Phan g cdng

Vi du 10: Cr 45,75 gam cao su buna-S phan (ng vira hét vé&i 20 gam brom trong CCl,. Ti 1& mat xich
butadien va stiren trong cao su buna-S la
A 1:2 B.3:5. C.2:3. D.1:3.

Hwéng dan giai
e Cdch 1: Phan rng trung hop tong quat :
CHy=CH=CH=CHy + mCH=CHy _pxt ‘(CHZ—CH=CH—CH2>H GH=cray
C6H5 C6H5
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Ta thay polime con c6 phan (ng cdng Br, vi mach con c6 lién két doi.

45,75.160 366

Khoi lwgng polime phan tng dwgrc véi mot mol Br: 20

- Cl mét phan t& Br, phan tng v&i mot lién két C=C, khdi lwgng polime chira mét lien két doi 1a: 54n

+104m = 366. Vay chi c6 nghiém pht hop la n =1va m = 3; ti 1€ butadien : stiren =
e Cdch 2: Cao suBuna - S dwoc ciu tao t&r cac mat xich nhd -C,Hg- va -CgHg-

Can cl vao cAu tao ta thdy chi cé mét xich -C,H,- phan ng dwoc v&i brom theo ti 1é mol 1: 1.

Ta co:
Mo = 4575-0,125.54 0,375
878 104
n =n —£—0125:>
C4He~~ "B T qgp NcHg- 0125 |1
N_Corg- 0,375 |3

Vi du 11: Mot loai cao su Buna-S c6 phan tram khoi lwgng cacbon 13 90,225%; m gam cao su nay cOng
t6i da v&i 9,6 gam brom. Gia tri clla m 13

A.5,32. B. 6,36. C.4,80. D. 5,74.

Hwéng dan giai

Quy dbi cao su Buna - S thanh hai loai mat xich :

—CH,—CH=—CH—CH,— : xmol | —CH——CH,~— :y mol
9,6
=160~ 2% {X=0,06;y=0.02
=
9 A8 + 96y _90,225% | M=540,06+104.0,02=|532 gam
Suy ra : 54x + 104y
80. Hidro hoa cao su Buna thu dwgc mét polime c6 chira 11,765% hidro vé khdi lwgng, trung binh mot

81.

82.

83.

84.

85.

86.

phan t& H, phdn (rng dwoc v&i k mat xich trong mach cao su. Gia tri cla k 1a :
A. 2. B. 5. C.3. D. 4.

Clr 5,668 gam caosu buna-S phan (rng vira hét 3,462 gam brom trong CCl,. Ti 1& mét xich stiren va
butadien trong caosu buna-S la:

A.2:3. B.1:2. C.2:1 D.3:5.

Tién hanh phan tng dong trung hop gika stiren va buta-1,3-dien (butadien), thu dugc polime X.
Clr 2,834 gam X phan (rng vira hét v&i 1,731 gam Br,. Ti 1& s6 mat xich (butadien : stiren) trong loai
polime trén la :

A1:1 B.1:2. C. 2:3. D.1:3.

Cl 1,05 gam cao su buna-S phan (rng vira hét 0,8 gam brom trong CCl,. Ti |é mét xich butadien va
stiren trong cao su buna-S la:

A.2:3. B.1:2. C.2:1. D.3:5.

Mot loai cao su Buna-S c6 phan tram khdi lwgng cacbon 1a 90,225%; m gam cao su nay cong toi
da v&i 9,6 gam brom. Gia tri ca m la

A.5,32. B. 6,36. C. 4,80. D. 574

Clr 49,125 gam cao su buna-S phan (ng vira hét véi 30 gam brom trong CCl,. Ti 1& s6 mat xich
stiren va butadien trong loai cao su trén twong trng la

A1:2 B.2:3. C.2:1. D.1:3.

Clr 45,75 gam cao su buna-S phan (ng vira hét véi 20 gam brom trong CCl,. Ti 1& mét xich
butadien va stiren trong cao su buna-S la
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A 3:5 B.1:2 C.2:3 D.1:3

87. Khi cho mét loai cao su buna-S tac dung v&i brom (tan trong CCl,) thi c& 2,1 gam cao su d6 c6 thé
lam mé&t mau hoan toan 1,6 gam brom. Ti I& mat xich butadien va stiren trong cao su buna-S |3
A 1:3. B.1:2. C.2:3. D.3:5.

88. Cho cao su Buna-S tac dung v@i Br,/CCl, ngwdi ta thu dwgc polime X (gia thiét tat ca cac lien két
-CH=CH- trong mat xich -CH,-CH=CH-CH,- déu da phan (¢ng. Trong polime X, % khdi lwong
brom la 64,34%. Hay cho biét ty 1& mat xich butadien : stiren trong cao su buna-S da dung |3
A.5:2 B.1: C.3:1 D.2:1

e Dang 5 : Phan tmg thdy phc‘m phan g trang hop, trang ngung

Vi du 12: Thay phan 1250 gam protein X thu dwoc 425 gam alanin. Néu phan t& khoi clia X bang
100000 dvC thi sé mét xich alanin c6 trong X 13 :

A. 453. B. 382. C. 328. D. 479.
Hwéng dan giai
1250 425
Ny Zm =0,0125 mol; nCHSCH(NHZ)COOH = E mol.

Goi n 1a s mét xich alanin trong protein X.
So d6 phan tng :
enzim

X —™">  nCH,CH(NH,)COOH (1)
mol: 0,0125 - 0,0125n

, 0,01250 =222,
Theo (1) va gia thiét ta c6 : 89

Vi du 13: Trung hgp hoan toan 56,0 lit khi CH;-CH=CH, (dktc) thi thu dwoc m gam polipropilen (nhya
PP). Gia triclam la

A. 84,0. B. 42,0. C.105,0. D. 110,0.

Hwéng dan giai

56
M e, = Mep, =55 4742 = 105 gam

Vi du 14: Tién hanh tring hop 1 mol etilen & diéu kién thich hop, dem san pham sau triing hop tac
dung v&i dung dich brom dw thi lwgng brom phan ng |1a 36 gam. Hiéu suét phan tng triing hop va
khéi lwgng polietilen (PE) thu dworc la :

A.70% va 23,8 gam. B. 77,5% va 21,7 gam.

C.77.5% va 22,4 gam. D. 85% va 23,8 gam.

Hwéng dan gidi

36
NeoH, d6 = MBr, phan 6o
oHa » phat g ~ g0

N H, phan dig = @M b o mmﬂ%ﬁo

0,225

0,775 . -
thaﬁ ong truag hép — 1 .100% =

m7C2H47 = m02H4 pha 6g — 0,775.28=|21,7 gam

=0,225
=0,775

Vi du 15: Qua trinh tong hgp polilmetyl metacrylat) c6 hiéu suat phan (rng este hoa va tring hop lan
lwot 13 60% va 80%. Dé tong hop 120 kg polilmetyl metacrylat) thi khéi lwgng cla axit va ancol twong
(ng can dung 13

A. 171 va 82kg. B. 6 kg va 40 kg.
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| C. 175 kg va 80 kg. D. 215 kg va 80 kg.

Hwéng dan giai
+ SO foghaf ong:
CH,OH +CH, = C(CH,)COOH —*®*&*~%* ,_CH_-C(CH,)COOCH, -
kg: 32 86 100.48% =48
kg: x y 120

120.32
= 23 =180 kg
120.86
= 28 =(215kg

+ Suy ra:

Vi du 16: Khi tring ngung 65,5 gam axit € - aminocaproic thu dwgc m gam polime va 7,2 gam nuéc.
Hiéu suat cla phan (ng triing ngung |a:

A. 75%. B. 80%. C. 90%. D. 70%.

Hwéng dan giai
Ban chéat phan tng :
H,N(CH,),COOH —“— —HN(CH,).CO- + H,0
mol : 0,4 <« 0,4

0,4.131
=H 2'72-800/0
655

1

Vi du 17: Khi tién hanh dbng tring ngung axit € -amino hexanoic va axit @ -amino heptanoic duwgc
mot loai to' poliamit X. Léy 48,7 gam to X dem dét chay hoan toan v&i O, vira du thi thu dwoc hén
hop Y. Cho Y qua dung dich NaOH duw thi con lai 4,48 lit khi (dktc). Tinh ti 1& s6 mat xich clla mdi loai
trong X.

A.4:5. B.3:5. C.4:3. D.2:1.

Hwéng dan giai

{MN&W s ™ J ~113x+127y =487 |x=0,15

L T L

89. Protein A c6 khdi lwgng phan t& 13 50000 dvc. Thiy phan 100 gam A thu dwgc 33,998 gam
alanin. S6 mat xich alanin trong phan t& A 13
A. 562. B. 208. C. 382. D. 191.

90. Thly phan hoan toan 200 gam hén hop to' tam va l6ng clru thu dwoc 31,7 gam glyxin. Biét thanh
phan phan trdm vé kh0| lwgng cla glyxin trong to' tam va léng clru lan lwot 13 43,6% va 6,6%.
Thanh phan phan tram vé khéi lwgng to tdm trong hdn hop ké trén 13
A. 25%. B. 37,5%. C. 62,5%. D. 75%.

91. Tién hanh dbng trung hop 54 kg butadien va 104 kg stiren v&i hiéu suét qua trinh tring hop 13 75%.
Khdi lwgng cao su buna-S thu dwoc |3

A. 118,5 kg. B. 134 kg. C. 158 kg. D.100,5 kg.
92. Ngwdi ta triing hop 0,1 mol vinyl clorua v&i hiéu sudt 90% thi s6 gam PVC thu dworc |a -
A.7,520. B. 5,625. C. 6,250. D. 6,944.

93. Tién hanh tring hop 26 gam stiren. HOn hop sau phan ng tac dung v&i 500 ml dung dich Br,
0,15M; cho tiép dung dich Kl t&i dw vao thi dworc 3,175 gam iot. Khdi lwgng polime tao thanh 1a

A. 12,5 gam. B. 19,5 gam. C.16 gam. D. 24 gam.
e Dang 6 : D6t chdy polime
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Vi du 18: Néu dbt chay hét m kg PE can 6720 lit oxi (dktc). Gia tri m va hé sb trung hop polime lan lwot
la:

A. 8,4 kg; 50. B. 2,8 kg; 100.
C. 5,6 kg; 100. D. 4,2 kg; 200.

(Pé thi thte THPT Quéc Gia lan 1 - THPT Ba Phdc - Ha Ni, ndm 2015)
Hwéng dan giai

Theo bao toag electron ta cotl

12n ., =4n, =n, =100mol=m=28kg

Vi du 19: Dong trung hop dimetyl buta-1,3-dien v&i acrilonitrin (CH,=CH-CN) theo ti |& twong tng x :
y, thu dwgc mot loai polime. Dot chay hoan toan mét lwgng polime nay, thu dwoc hén hop khiva

hoi (CO,, H,0, N,) trong d6 c6 57,69% CO, vé thé tich. Ti 1& x : y khi tham gia triing ho'p la bao nhiéu
?

_] X_
3 B. Y

X
c.V <. D.

wIN
N w

X
A Y

< | x
alw

Hwoéng dén giai
Quy dbi phan (rng dét chay polime thanh phan wng d6t chay cac monome ban dau.

dimetyl buta-1,3-dien: CH,=C(CH;)-C(CH3)=CH, tlrc C¢H,,va acrilonitrin: CH,=CH-CN tlrc C;H3N.
So d0 phan &ng chay :

10x + 3y
0y, t°
XC6H1O + yC3H3N : 2 (6X+3y)COZ + 2

Vi CO, chiém 57,69% thé tich nén:
6X + 3y 57,69

= 1
10x+3y y 100 x_2

6x +3 =

(6x +3y) + >ty y 3

N <

H,O + 2N,

Vi du 20: Khi dét chay mot polime sinh ra tlr phan wng dong triing ho'p isopren v&i acrilonitrin bang
lwgng oxi vira du thu dwgc hon hgp khi chira 58,33% CO, vé thé tich. Ty |é mét xich isopren vOi
acrilonitrin trong polime trén la:

A.1:3. B.1:2. C.2:1 D.3:2.

Hwéng dan giai

Theo gia thiét, suy ra polime c6 cong thirc la :

+CH2—IC=CH—CHT)7( CH, l—C-H ),
CH; CN
Ban chat cla phan (rng dbt chay polime chinh 13 dbt chay hai monome ban dau c6 cong thirc 13

CsHs (isopren) va C;HsN (acrilonitrin).

So dd phan (ng dbt chay

0,,1°

CHy —2> 5C0, + 4H,0 (1)
mol: X - 5x 7™ 4x

CH.N —2%5 3c0, + 15H,0 + 05N, )
mol: y - 3y = 15y — 0,5y

BV gy, =2 100- 58,33 | X
2 Ox+5y y

w| =

Theo (1), (2) va gia thiét, ta c6 :
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95.

96.

97.

98.

99.
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Khi tién hanh dong trung hO’p buta-1,3-dien va stiren thu dwgc moét loai polime |a cao su buna-S.
Dem dbt mot mau cao su nay ta nhan thay so mol O, tac dung béng 1,325 lan sé mol CO, sinh ra.
Hi 19,95 gam mau cao su nay lam méat mau téi da bao nhiéu gam brom?

A. 42,67/ gam. B. 36,00 gam. C. 30,96 gam. D. 39,90 gam.

Cao su buna-N duoc tao ra do phan tng dong trung hop gitra buta-1,3-dien v&i acrilonitrin, Dot
chay hoan toan mat lwgng cao su buna-N voi khong khi vira du (chira 80% N, va 20% O, vé thé
tich), sau d6 dwa hon hop sau phan (ng vé 136,5°C thu dwgc hdn hgp khi va hoi Y (chva 14,41%
CO, vé thé tich). Ty 18 s& mét xich gitra buta-1,3-dien va acrilonitrin |3

A1:2. B.2:3. C.3:2 D.2:1

Dbt chay hoan toan 1 |U’0’ng cao su buna-N v&i lvgng khong khi vira du, thay tao 1 hén hop khi &
nhiét do trén 127°C ma CO, chiém 14,1% vé thé tich Ti lé sO_ maét xich butadien va vinyl xyanua trong
polime nay 137 (biét khong khi chiém 20% O, va 80% N, vé thé tich)

A 34 B.2:3 C. 21 D.1:2

Dot chay hoan toan 11wgng cao su buna-S voi lwgng khong khivira da, thay tao 1 hén hop khi &
nhiét d6 127°C ma N, chiém 76,36% vé thé tich. Ti I& mol gitra butadien va stiren trong polime nay
E

A 2/1. B. 3/2. C. 2/3. D. 3/4.

D6t chay hoan toan m gam mot polime sinh ra tt phan trng dong tring hop isopren v&i acrilonitrin
bang lwgng khong khi vira @t thu dug'c hén hop khi va hoi trong d6 CO, chiém 13,96% vé thé tich
(khong khi chira 20% oxi vé thé tich, con lai |a nito). Ti 1& s6 mat xich isopren va acrilonitrin trong
polime trén la

A.3:5 B. 5:4 C.53 D. 455

Khi tién hanh dong trung hO’p buta-1,3-dien va stiren thu dwg'c mot loai cao su la cao su buna-S.
Dem dot mdt mau cao su nay ta thay sé mol O, tac dung bang 1,325 1an s6 mol CO, sinh ra. HAi ti
l& s mat xich buta-1,3-dien va stiren trong mau cao su trén I3

A. 31 B. 1.3 C.1:2 D. 2:1

100. DGt chay hoan toan mdt doan mach cao su buna-N béng |w0’ng khong khi vira ¢ (20% s6 mol

0,, 80% so mol N,) thu dwo'c CO,, H,0, N,. Ngung tu hoi nwéc thi hdn hop khicon lai N, chién
84,127% tbng s6 mol. Ti |&é mat xich butadien va acrilonitrin trong cao su buna-N I3
A.2/3 B. 2/1 C.1/2 D. 3/2

e Dang 7 : Diéu ché polime

Vi du 21: Cho so d6 chuyén héa: CH, = C,H, = C,H;Cl = PVC. Bé tong ho'p 250 kg PVC theo so
dd trén thi cAn V m? khi thién nhién (& dktc). Gia tri cla V la (biét CH, chiém 80% thé tich thién
nhién va hiéu suét clia ca qua trinh 13 50%).

A.3584. B. 448,0. C. 286.7. D. 224,0.

Hwéng dan giai

(0]
@IHAI ——85CH=CH— CH, =CHCl—== Lt |CB{_II MC{I&:I (PVC)

V.80%,50% V.80%,50% _ 250
2.4 242 625
V=448 m°

Vi du 22: Chéat déo PVC dwoc diéu ché theo so dd sau :

H=15% H=95% H=90%

CH, > A — B > PVC

Biét CH, chiém 95% thé tich khi thién nhién, vay dé diéu ché mot tan PVC thi sb m? khi thién nhién
(dktc) can la :

A. 5883 m°. B. 4576 m°. C. 6235 m°. D. 7225 m>.

Hwéng dan giai
Hiéu suat toan bd qua trinh phan (ng diéu ché PVC la:
h = 15%.95%.90%=12,825%.
So dd rat gon cla qua trinh diéu ché PVC :
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H=15%.95%.90%=0,12825

2nCH, > —(CHzl—CH-)n
Cl
2.10° 1.10°
mol 62,5 « 62,5n
\Y) o 6
= Vi o o g = 9 210" 55 4-5589.10° Iit
4 f1em phat 609 h 62,5.12,825%
V., . o 6
= Vip tres mhics = 0“4”;;‘;“3“ s _ 9, 598:;/10 — 5,883.10° lit=|5883 m®

e Dang 7 : Diéu ché polime

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

11.

Da nhan tao (PVC) dwoc diéu ché tt khi thién nhién theo so do:
CH,—C,H,—C,H,Cl—PVC

Néu hiéu suét cla toan bo qua trinh d‘iéu ché 13 20%, muén diéu ché dwoc 1tan PVC thi thé tich
khi thién nhién (chtra 80% metan) & diéu kién tiéu chuan can dung 1a

A. 4450 m>. B. 4375 m>. C. 4480 m°. D. 6875 m°.

Ngwi ta diéu ché PVC theo chuyén hoa sau:

c,H,——C,H,Cl—>C,H,Cl—>PVC

Thé tich etilen (dktc) can dung dé diéu ché dwgc 93,75 kg PVC la (cho hiéu suét cla ting phan
(ng déu bang 90%):

A.30,24 m°. B. 37,33 m>. C.336m’. D. 46,09 m°.

Cho so' d6 chuyén hoa :

CH,——C,H,——C,H,CN——To olon

Dé tong hop dworc 265 kg to' olon theo so do trén thi c‘é,n V m? khi thién nhién (& dktc). Gia tri cla
V la (trong khi thién nhién metan chiém 95% va hiéu suat phan trng 1a 80%) :

A.185,66. B. 420. C. 385,7. D. 294,74.

Dé diéu ché cao su Buna nguwdi ta co thé thwe hién theo cac so dd bién héa sau :

CH,—=* 5C H, "= ,C HOH"=% ,CH,CH=CHCH,—"**,Cao su Buna

Tinh khéi lwgng etan can 18y dé c6 thé diéu ché dwoc 5,4 kg cao su Buna theo so' d6 trén ?
A. 46,875 kg. B. 62,50 kg. C. 15,625 kg. D. 31,25 kg.
T glucozo diéu ché cao su Buna theo so' d6 sau day :

Glucozd—— Ancol etylic—— Buta—1,3-hien—— Cao su Buna

Hiéu sut clia qua trinh diéu ché |3 75%, mubn thu dwoc 32,4 kg cao su thi khéi lwgng glucozo
candung la:

A. 81kg. B. 108 kg. C. 144 kg. D. 96 kg.

Ngudi ta c6 thé diéu ché cao su Buna tlr gb theo so’ d6 sau

X elulozd—2% Glucozdo—2%— Ancol etylic—* Buta-1,3- fiien—%* 5 Cao su Buna

Khéi lwong xenlulozo can dé& san xuét 1 tAn cao su Buna I3 :

A. 5,806 tan. B. 25,625 tén. C. 37,875 tan. D. 29,762 tén.

Thé tich khi ddu mé chira 80% metan (dktc) dé diéu ché 810 kg cao su Buna v&i hiéu suét toan
bd qua trinh 75% la :

A.1344 m°. B. 1792 m>. C. 2240 m’°. D. 2142 m*.
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	Ví dụ 7: Tiến hành clo hoá poli(vinyl clorua) thu được một loại polime X dùng để điều chế tơ clorin. Trong X có chứa 66,18% clo theo khối lượng. Vậy, trung bình có bao nhiêu mắt xích PVC phản ứng được với một phân tử clo ? 
	75.​Tiến hành clo hoá poli(vinyl clorua) thu được một loại polime X dùng để điều chế tơ clorin. Trong X có chứa 62,39% clo theo khối lượng. Vậy, trung bình có bao nhiêu mắt xích PVC phản ứng được với một phân tử clo ? 
	82.​Tiến hành phản ứng đồng trùng hợp giữa stiren và buta-1,3-đien (butađien), thu được polime X. Cứ 2,834 gam X phản ứng vừa hết với 1,731 gam Br2. Tỉ lệ số mắt xích (butađien : stiren) trong loại polime trên là : 

