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PAI CUONG VE POLIME
| - KHAI NIEM, PHAN LOAI VA DANH PHAP
1. Khdi niém
Polime 14 nhitng hop chat c¢6 phan tir khdi rat 16n do nhiéu don vi nho (goi 1a mét xich) lién két voi nhau. Vi du:

Milon - & ; O—— , : )
+NH [CH]6-CO—g do cac mat xich —-NH —[CH;]s —CO- lién két v&i nhau tao nén Hé so n dugc

g0i 12 hé s6 polime héa hay @9 polime héa. Cac phan tir tao nén timg mit xich ctia polime duoc goi 1a monome
2. Phan loai

a) Theo nguon goc:

Thién nhién Tl:*mg hop Nhin tao (ban tl:*mg hop)
- Cd nguon goc tir thign -Docon ngurén tong hop - Lay polime thign nhién va
nhién nén ché héa thanh politme md
- Wi duy =zenluloze, tinh - Wi duy polietilen, - Widy to axetat, to
bt poli{vinyl clorua). TISCO .

b) Theo cdch tong hop:

Polime trang hop Polime tring nowng
- Téng hop bang phan ¥ng tring hop - Téng hop béng phan ¥ng tring ngwng
- Vi du: polietilen, poliimety] metarylat) - Widy nmilon — 6, polifphencl —
fomandehit)

¢) Theo cdu triic: (xem phan II)
3. Danh phéap

- Poli + tén clia monone (néu tén monome gdém 2 tir trd 1én hodc tir hai monome tao nén polime thi tén ciia monome
phai dé ¢ trong ngodc don)

, —CFy - CFy 3 (teflon)

- Mot sO polime ¢6 tén riéng (tén thong thuong). Vi du: ... n
Il - CAU TRUC

1. Céc dang ciu triicc mach polime

a) Mach khong phan nhanh. Vi du: polietilen, amilozo...

b) Mach phan nhanh. Vi du: amilopectin, glicogen...
¢) Mach mang lué6i. Vi du: cao su luu hda, nhya bakelit. ..

2. CAu tao diéu hoa va khong diéu hoa
a) Céu tao diéu hoa: cac mit xich ndi nhau theo mot trat tu nhat dinh (chéng han theo kiéu dau ndi duoi). Vi du:
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- CHy - (H-CHy - CH-CH, - CH-CHy -CH - (pp)
CH, CH, CH, CH;

b) Cdu tao khéng diéu hoa: cac mat xich ndi véi nhau khong theo trat tu nhit dinh (chiang han theo kiéu dau ndi dau,
cho thi dau noi voi dudi). Vi du:

-CHy-CH- CH - CHy -CHy -CH- CH -CHy - pygy
S| o

111 - TINH CHAT VAT Li

Hau hét polime 1a chat rin, khong bay hoi, khong c6 nhiét do nong chay xac dinh, mot sb tan trong cac dung moi hiru
co. Pa s polime c¢6 tinh déo, mot so polime cé tinh dan hoi, mot so cé tinh dai, bén, c¢6 thé kéo thanh sgi

IV — TINH CHAT HOA HQOC
1. Phéan &rng gitr nguyén mach polime

a) Poli(vinyl axetat) (PVA) tac dung voi dung dich NaOH:
-t_l:I
+ CHy— fH_}ﬂ +nHaOH —— < CHy— $H+n + nCH;COONa

D OCH, COH
Polifwinyl ancol)

b) Cao su thién nhién tac dung voi HCI:

CHE .CH2 Hg |
+nHC —22 o .
h f
H /q CH,

) Cao su hidroclo hoa
¢) Poli(vinyl clorua) (PVC) tac dung voi Cl,: (gid sut cir 2 mat xich thé 1 nguyén tir clo)

‘ECHQ—(liH—CHz—T:Ha— +nCl, —A = J(CHg—r_fH—r:lH—W?L +nHC
1 11
C1 Cl coclooa

To clorin
2. Phan ing phan cit mach polime

a) Phan vng thuy phan polieste:
+CD— CgHy - CO-0-CH, - CHy —D+ + 2nH,O %’ nip - HOOQC - CsHy - COOH)

1

FPolifetylen — terephtalat) (to lapsan) + nHO - CH, - CH, -OH
b) Phan wng thuy phan polipeptit hodac poliamit:
—+— NH{CH,]5-CO —— +nH0 B nHIN-[CH,]-COCH
Nilon — 6

¢) Phan vng thuy phdn tinh bot, xenlulozo
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d) Phan ung nhiét phdan polistiren

f CH,— [in Y o nCHy= c|:H
11
CeHs CeHs

3. Phin wng khau mach polime

a) Su lwu hoa cao su: ,
Khi hap nong cao su thé v&i luu huynh thi thu duge cao su luu hoa. O cao su luu hoa, cdc mach polime duge noi véi
nhau boi cac cau —S—S— (cau disunfua)

| I
—CH;—(FH—EH—CHQ—CHQ—CH—(.FH—EH—CHQ—
—%CHE-CH=CH-CH3%£;S—:~ i 7

— CH,-CH - ¢H-CH, - CH - CH- CH - CH - CH; —

p

Cac subuna Cac sulwru hda
b) Nhuyea rezit (nhua bakelit):
Khi dun néng nhua rezol thu dugc nhya rezit, trong d6 cac mach polime dugc khau véi nhau boi cac nhom —CH,—
(nhoém metylen)

OH

CHz OH
CH-OH n o
N 2 LC_.- CHS +nH,0O

CH
11

CH. OH

OH "

rezol rezit
Polime khau mach c6 ciu tric mang khong gian do d6 tré nén kho nong chay, khé tan va bén hon so véi polime chua
khau mach
V - PIEU CHE
C6 thé diéu ché polime bang phan ung tring hop hodc tring ngung
1. Phén trng trung hop
a) Khai niém: ) . ) )
- Trung hop 14 qua trinh két hgp nhiéu phan t& nhdé (monome), giong nhau hay tuwong tu nhau thanh phéan tir rat 16n
(polime)
- biéu kién can ve cau tao cia monome tham gia phan rng trung hgp phai co6 la:

+ Lién két boi. Vi du: CH; = CH,, CH, = CH-C¢Hs
+ Hoac vong kém bén: Vi du:
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CH; — CH, CH; — CH— CH,Cl CHy— CHy— CHp
\ // \ // o=0
/'
_C'J i _ CH,—CH,—NH
OEIran 2-clometyloxiran caprol actam

b) Phan loqi:
- Trung hop chi tir mot loai monome tao homopolime. Vi du:

1 CH; = CH L fCHz-clHJI
oI I

polifvinyl clorua) (PVC)
- Trung hop mé vong. Vi du:
CHy — CH;—CHye .
o | L L=0 —f s NH{CH5-CO ——
CHy—CH,—NH

£

i . Nilon — 6 (to capron)
- Trung hop tir hai hay nhiéu loai monome (goi 1a dong trung hop) tao copolime. Vi du:

1% p
nCHy = CH - CH - CHy + nCH3=(|3H — —chE-CH=CH-CH2-CH3-t|:H—}
1

CeHs CeHs
Poli(butadien — stiren) (cao su buna — S)

2. Phan @rng trung ngung

a) Khai niém:

- Trang ngung 13 qua trinh két hop nhiéu phén tir nhé (monome) thanh phén tir 16n (polime) dong thoi giai phong
nhling phan tir nho khac (nhu H,0)

- Diéu kién can dé c6 phan tng tring ngung 1: cac monome tham gia phan (mg tring ngung phai c6 it nhit hai nhom
chtre c6 kha ning phan tng dé tao duoc lién két véi nhau

b) Mét s6 phan img trimg ngung:

H,N-[CH,5-COOH ——— —4—NH{CH}5-CO —— +aH;0
axit g-aminocaproic Nilon — 6 (to capron)
H,N{ CH,J-COOH —— ——NH{[CH]4-CO —— +aH0
axit m-aminoenantoic Nilon — 7 (to enan)

nHO-CHy-CHy- OH 2o {oH, CHy-0-

Etylen glicol Polifetylen glicol)
t?
nHAI - [CHyls - WHy + nHOOC - [CHylg - COOH ——— +—NH - [CH;]; -NH - CO - [CH;]4 - CO
Hezametylen diamin Azt dipic Polithexametylen — adipamit) (nilon —6,6%
+ EHHED
o
nip - HOOC - GgH, - COOH) + nHO - CH, - CH, —DH%-——E CO-CeHy -CO-0-CH, - CH, - D+
1
At terephtalic Etylen glicol Poli{etylen — terephtalat) (te lap san)
=+ Ean
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/ OH
H+
nCHsOH + nHCHO \©CH2 +nH,0
11
OH OH
OH- /
(n+ DCHsOH + (2n+ DHCHO = H @cm ©+nﬂgo

CH,OH 0 CH,OH

¥

Nhua rezol

VAT LIEU POLIME
| - CHAT DEO
1. Khai niém
- Chét déo 12 nhimng vt liéu polime c6 tinh déo
- Tinh déo la tinh bi bién dang khi chiu tac dung cua nhiét, ap luc bén ngoai va van gitt nguyén duoc sy bién dang do
khi théi tdc dung
- C6 mdt s0 chat déo chi chira polime song da so chat déo c6 chira thanh phan khac ngoai polime bao gém chat don
(nhu mudi than, cao lanh, mun cua, b6t amidng, soi thuy tinh...lam tang mot s6 tinh ndng cén thi€t cia chat déo va ha
gia thanh san pham) va chat déo hoa (1am tang tinh déo va de gia cong hon)

2. Mt s6 polime ding 1am chit déo

a) Polietilen (PE)

nCHy=CH, —oXtp +CH2—CH2—JPH

PE 1a chat déo mém, dugc ding lam mang méng, binh chra, thi dung. ..
b) Poli(vinyl clorua) (PVC)

-tFl
nCH2=(|3H —2be {CH- (|3H—}'n

i1 1

PVC la chét déo cling, cach dién tbt, bén voi axit, duge dung lam vét liéu dién, 6ng dan nudc, da gia...
¢) Poli(metyl metacrylat) (thuy tinh hitu co PEXIGLAS)
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‘3|3H3
CH,=C-COOCH; L %cﬂz_?—}
11

CHs COOCH,
Polifmetyl metactylat)

Poli(metyl metacrylat) 1a chat déo ctmg, trong sudt, khong v...nén duge goi la thuy tinh hitu co. Dung dé ché tao
kinh may bay, 6 to, kinh bao hiém, dung lam ring gia. ..
d) Poli(phenol — fomandehit) (PPF) (xem thém bai dai cwong vé polime)
PPF c6 ba dang: nhua novolac, nhua rezol, nhua rezit
Nhua novolac:
- Pun néng hdn hop fomandehit va phenol lay du véi xtc tac axit duge nhwa novolac mach khong phan nhanh (cau
nbi metylen —CH,— c6 thé & vi tri ortho hoic para)
- Nhua nhiét déo, dé néng chay, tan trong mot sb dung moi hitu co, diung dé san xut vecni, son...
Nhura rezol:
- Pun néng hdn hop phenol va fomandehit theo ti 16 mol 1 : 1,2 ¢6 xuc tac kiém. Nhwa rezol khong phan nhanh, mot
sd nhan phenol ¢6 gan nhém —CH,OH & vi tri s6 4 hodc 2
- Nhua nhiét rin, d& néng chay, tan trong nhiéu dung moi hiru co dung dé san xuit son, keo, nhua rezit
Nhua rezit (nhwa bakelit):
- Pun néng nhua rezol & 150°C dugc nhya rezit (hay nhya bakelit) c¢6 cau tric mang ludi khong gian
- Khong nong chay, khong tan trong nhiéu dung méi hitu co, ding san xuat d6 dién, vo may...

3. Khai niém vé vt liéu compozit

Khj tron polime voi chit don thich hop thu dugc vt liéu médi c6 do bén, dd chju nhiét.. .tang 1én so vdi polime thanh
phﬁrr}. bo 12 vét li¢u compozit )

- Chét nén (polime): ¢6 thé dung nhya nhiét déo hay nhya nhiét ran

- Chat don: phan tan (nhung khong tan) vao polime. Chat don co thé 1a: soi (bong, day, amiang, soi thuy tinh...) hodc
chat bot (silicat, bot nhe (CaCOs), bot tan (3Mg0.4S10,.2H,0))...

I-TO

1. Khai niém

To 1a nhitng vat liéu polime hinh s¢i dai va manh v6i d6 bén nhat dinh

2. Phéan loai

Loai te Nouon goc Vi du

24 sdn trong thign nhign, dwoc

To thién nluén . i
sir dung trpc tigp

Béng, len, to tarm

Tor poliammit (nilon,
2 Polime dwoc téng hop b%‘ing phan capron), to vinylic
To tong hop ng héa hoc (nitron, winilon), to
o hon lapsan. ..
hoc To ban t3
o ban tonig (Zhe bign polime thifn nhién To vizco, to zenlulozo
hop hay bing phirong phip héa hoc axetat
nhén tao '

3. Mt s6 loai to tong hop thwong gip
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a) To poliamit (co nhieu nhém amit —CO-NH-)

t
nHN - [ CHyls - NH; + nHOOC - [CHyly - COOH —— { NH - [CH, ], - NH - CO - [CHy]4 - CO

olithezametylen — adipamit) (nilon —6,67 ™
+ EHHED

H,N-[CH,5-COOH —— ——NE{CH;}5-CO —— +aH;0
axit s-aminocaproic Milon — & (te capron)

':Hg - CHE_ CHQ\\ o

n L L=0 — s {-NH{CH5-CO ——

CHy—CHy— NH Milon — & (to capron)
H N[ CH,lg-COOH —— ——NH-{[CHy]s-CO —— +aH0
axif m-aminoenantois Milen -7 (to enan)

b) To polieste (co nhiéu nhom este)
nip - HOOC - GgH, - COOH) + nHO - CH, - CH, —DH%—E 00 - CgHy -C0O -0 - CH,y - CH - D+
Polifetylen — terephtalat) (to lapsan)

. + EHHED
¢) To vinylic (c6 nhiéu nhém polivinyl)
17, xt
nCHy = —_— CHs -
i o
ZI I
Arcrilonitrin Poliacrilonitrin (to nitron hay olo)

111 - CAO SU

1. Khai niém

- Cao su la vat liéu polime c6 tinh dan hoi

- Tinh dan hoi 1a tinh bién dang khi chiu lyc tac dung bén ngoai va tré lai dang ban dau khi lyc do thoi tac dung
- C6 hai loai cao su: cao su thién nhién va cao su tong hop

2. Cao su thién nhién (polime cia isopren)

a) Cau triic:
+CH; - C=CH - I::ng?1

- Cong thirc cau tao: CHy n = 1500 — 15000
- Tat ca cac mat xich isopren déu c6 cau hinh cis nhu sau:

b) Tinh chdt va img dung:

- Cao su thién nhién lay tir mii cdy cao su, dan hoi tot (nho cau tric cis diéu hoa), khong dan nhiét va dién, khong tham
khi va nudc, khong tan trong nudce, etanol...nhung tan trong xang va benzen

- Cao su thién nhién cho phan tng cdng H,, Cly, HCI,... dac biét 1a cong luu huynh tao cao su Iuu hoa c6 tinh dan hdi,
chiu nhiét, [du mon, kho tan trong dung méi hon cao su khong luu hoa.
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3. Cao su tong hop

a) Cao su buna, cao su buna —S va cao su buna —N :
]
nCH;=CH-CH=CH, —="f= {CH;-CH=CH-CHy}
11
- Cao su buna c¢6 tinh dan héi va do bén kém cao su thién nhién. Khi dung buta-1,3-dien ¢ 10°C, polime sinh ra chira

77% don vi trans-1,4 va 7% don vi cis-1,4 (con lai 1a san phélm trung hop 1,2). Con & 100°C sinh ra polime chtra 56%
don vi trans-1,4 va 25% don vi cis-1,4 (con lai la san pham trung hop 1,2)

xt, t79, p
nCH;=CH-CH - CHy + nCHg=t|2H — . —(—CHz -CH=CH - CHy - CHy ﬂllH—)r
11
CeHs CeHs
Cao subuna—-S
- Cao su buna —S ¢6 tinh dan hoi cao
1% p
nCH;=CH-CH-CH; + nCHg=t|2H . = —(—CHz -CH=CH - CHy - CH3 (|3H—)r
11
O T

Cao su buna —N
- Cao su buna — N ¢6 tinh chéng dau tot
b) Cao su isopren
- Trung hop isopren c6 hé xuc tac dic biét, ta dugc poliisopren goi 14 cao su isopren, cau hinh cis chiém = 94 %, gin
gidng cao su thién nhién

i3
aCHy = C - CH = CH _Ehp o {—CHE-?=CH-CH27L
1
CH; CHs
- Ngoai ra ngudi ta con san xuét policloropren va polifloropren. Céc polime nay déu c6 dic tinh dan hoéi nén duogc goi
1a cao su cloropren va cao su floropren. Chung bén vdi dau mé hon cao su isopren
CH,-C=CH-CH CH, -C=CH - CH
+CH, C 277 +CH; T 21
il F

Policloropren Polifloropren

IV - KEO DAN
1. Khai niém

Keo déan 1a vat liéu polime c6 kha niang két dinh hai manh vat liéu giéng nhau hodc khac nhau ma khong lam bién doi
ban chat cac vat liéu duogc két dinh

2. Phéan loai

a) Theo ban chat héa hoc:

- Keo vo6 co (thuy tinh long)

- Keo hitu co (hd tinh bot, keo epoxi)
b) Dang keo:

- Keo 1ong (hd tinh bot)

- Keo nhya déo (matit)

- Keo dan dang bdt hay ban méng

3. Mot s6 loai keo dan tong hop thong dung
a) Keo ddn epoxi: gom 2 hop phan:

- Polime 1am keo ¢6 chira hai nhom epoxi ¢ hai dau
- Chat dong ran thuong 1a cac triamin nhu H,NCH,CH,NHCH,CH,NH,
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b) Keo dan ure — fomandehit

nNH; - CO-NH; + nCH,0 ——t— nNH, - CO -NH - CH,OH

monometylolure
H*, t°
——— {NH-CO-NE-CHy} + a0

Poli(ure — fomandehit)

4. Mot s loai keo dan tu nhién a) Nhya va sém:‘ la dung dich dang keo ctia cao su thién nhién trong dung moi hiru co
nhu toluen... b) Keo ho tinh bot: 1a dung dich ho tinh bot trong nude ndng, dung lam keo dan giay
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