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LOI NOI DAU

Cudn sach “Hod hoc cde hop chdt cao phdan t” dwoc bién soan theo
chuwong trinh dae tao bac dai hoc va cao hoc, nham ddp wng nhitng yéu cdau
vé kién thite co bdn va thiee nghiém cua cdc hop chdt cao phdan ur tie nhién va

téng hop.

Cuén sach gém 10 chuwong, trinh bay nhitng kién thitc co ban vé cdc
phdn iing téng hop polyme, déng hoc va co ché phdn img, cdu triic phdan nr
va ngoai vi phdn nur cia polyme, cdc tinh chdt vde Iy - hoed hoc, méi lién quan
giita chat thdp phdn tit va cao phdn tir, moéi quan hé giita cdu triic va tinh
chdt, nhitng g dung ciia cac hop chdt cao phdn tr tw nhién va téng hop
trong kv thudt va dei song.

Cudn sach cé thé ding lam tai liéu hoc tdp cho sinh vién d.;n'; hoc, cao
hoc va diing lam tai liéu tham khao cho nghién ciwu sinh, can bé nghién ciru

vé cdc hop chdt cao phdn t.

Chdc rdng cuén sdch cén cé nhitng diéu chuwa ddp ing duge yéu cdu ciia
ban doc, tdc gid rdt mong duoc tiép thu y kién dé cudn sdch dugc hoan thién
hon.

Tdc gia
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CHUONG 1

NHUNG KHAI NIEM CO BAN VE POLYME

1.1. VAI NET LICH SU

Céc hop chdt hiru co ¢é khdi lvgng phan tir [on thuong duge goi 1a nhitng hop chat
cao phan tir hay polyme, dd dugc tao thanh trong thién nhién ngay tir nhitng ngay dau
t6n tai cia trdi dat. Ching han, xenlulozo - thinh phdn chi y&€u cla t€ bao thuc vat va
protit - thanh phdn chu y&u cua t€ bao s6ng - déu la nhitng hgp chdt cao phédn tir quan
trong trong ddi séng loai nguai. |

Tir thoi xua ngudi ta dd biét sir dung cdc vat liéu polyme tu nhién thu soi bong, to
tdm, soi gai, soi len lam qudn do, da sinh vat dé lam giay, gidy da dé viél. Ngudi Ai Cap
di bi€t dung gidy polyme dé viét thu cho dén khi tim ra duge phuong phédp diéu ché hop
chat cao phan tir méi 1a gidy. Cong trinh nay dd md ddu cho cdc qué trinh gia cong cdc
vit liéu polyme thién nhién va bit ddu nghién ciru vé cdc hop chit polyme.

Pé&n niam 1833, Gay Lussac tong hgp duoc polyeste 1a polylactit khi dun néng axit
lactic, Braconnot diéu ch& duoc trinitroxenlulozo bang phuong phip chuyén hod déng
dang va J. Berzelius dua ra khdi niém vé hgp chét polyme. Tir d6, polyme da chuyén
sang thoi ky t6ng hop bing phuong phdp thudn tuy hod hoc, di sdu nghién ciu cdu tric
polyme, nhét la nhirng polyme thién nhién.

Cong viéc nay dugc phét trién nhanh chéng, nhdr 1a vio cudi th€ ky XIX va ddu
thé ky XX. :

Trai qua hon 130 nam, cho dén nam 1925, Staudinger dua ra két ludn vé cau tric
ciia phén tir polyme, cho rang phan tir polyme cé dang soi va diu tién ding danh tir “cao
phan tir”. Thuyét nay tuy cé mot s6 nhuge diém nhung duge nhiéu tdc gia thira nhin nén
duge dung lam co so cho dén ngay nay.

Nh&r dp dung cdc phuong phdp vit Iy hién dai xdc dinh cdu tric polyme, ngudi ta
¢6 thé nit ra nhitng két luan chung vé hgp chdt cao phan ur:

|- Hop chét cao phan tir 12 t6 hgp clia cdc phan tir c6 do 16n khéc nhau vé cdu tric
phan tir va thanh phin don vi cfu triic monome trong mach phén tir.
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2- Cic nguyén tir hinh thanh mach chinh cua phan tir 16n t6n tai & dang sgi va co
thé thuc hién dugce su chuyén dong dao dong xung quanh lién két hod tri, lam thay d6i
cdu dang cua dai phéan ti.

3- Tinh chét cia polyme phu thudc vao kh6i lugng phén tir, cdu tric phan tu, do
uén déo va thanh phdn hod hoc, ciing nhu ban chit tuong tic gita cdc phan tur.

4- Dung dich polyme 12 mot hé bén nhiét dong hoc, khong khédc véi dung dich that
clia chat thip phan tl, nhung luc té hgp va solvat hod 16n ngay trong dung dich rat lodng
(chi c6 moOt s6 rat it dung dich polyme t6n tai & dang keo).

Sau khi thiét 1ap dugc cdc nguyén tic hinh thanh phan tir polyme, hod hoc polyme
phét trién nhanh, chuyén tir bién tinh polyme sang t8ng hgp polyme tir nhiing sian phdm
ch€ bi€n ddu mo, than d4 va khi thién nhi¢n. Dién hinh cla giai doan phét trién hién dai
ndy la su nghién citu cdc qud trinh t6ng hop polyme diéu hoa lap thé bat ddu tir Ziegler
(1954) va Natta (1955) c6 cdu tric gdn v6i cdu tric diéu hoa 14p thé cha polyme thién nhién.

Déng thai véi viéc tim ta nhitng polyme mdi, cdc phuong phédp tdng hop mdi ciing
duge cai ti€n nhiéu, nhu phuong phdp ngung tu cn bang (Gay Lussac, Pelouse, 1835)
tring hgp quang hod (Regnault, 1836), Iuru hod cao su (Goudeyer, 1839), tring hgp goc
(Simon, 1839) tring ngung ba chiéu (Sunzeline, 1847), trung hop cation (Butlerov,
1874), tring hop anion (Crakao, 1878), tring ngung giifa cdc pha (Einhorn, 1898), déng
tring hop ghép (Ostrusualenski, 1925), phuong phdp ghép bidng cdch chuyén mach
(Houtz va Aikin, 1935), tring hop nhid tvong (Ostrusualenski, 1928) dong tring hop ba
chiéu (Staudinger, 1934), tring hgp thuy phan (Schelack, 1938), phan ng da vong hod
(Carothers, 1939), déng tring hop ddi chuyén (Bayer, 1947), phdn ing da ph6i tri
(Vilkins, 1953), trung hop diéu hoa lap thé (Ziegler, 1954 va Natta, 1955), phan (ng da
té hop (Korsak, Sosin, 1957).

Théng lgi clia hod hoc polyme 1a tring hgp polyme & trang thii rdn c6 tinh bén
nhiét cao, ¢ tinh dén di¢n, la polyme co nguyén t8 va vo co, 1a hinh thanh nén cong
nghé san xudt vat liéu polyme bén nhiét cao, cich dién va 16ng hop ra cdc polyme cé
hoat tinh sinh hoc ¢6 tdc dung gidi thich cdc qud trinh séng, qua trinh 1&én men, qud trinh
trao d6i chit trong t€ bao co thé séng ma ta goi 1a polyme sinh hoc (biopolyme).

Trong cong nghiép san xudt vat liéu polyme ciing cé nhitng budc ti€n 16n trong
viéc cii ti€n cdc phuong phdp gia cong, nhu cdc phuong phdp d6 khuén, phuong phdp
gia cong co hoc v.v... 1am cho th&i gian dua vao san xudt nhitng cong trinh nghién ciu
tdng hop ngay mot nhanh hon.

Quy mo san xudt polyme hién nay rdt Idn, cang ngay cang ddp ing duge yéu cdu cla
cdc nganh k¥ nghé, phuc vu doii song va k¥ thuat hién dai ahu k¥ nghé cao su, chét déo, to soi,
thuc phdm, xay dung, co khi, chdt mau, duge liéu, dién tir, tén lira va du hanh vii tru v.v...
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1.2. KHAI NIEM CO BAN

Tir nhitng két qua phéan tich cfu tric nhing hop chat polyme thién nhién va téng
hgp cho thdy, hap chit cao phan tir hay polyme la nhitng hgp chédt chita mot s6 16n nhitng
don vi don gian, goi 12 nhitng mat xich co ban hay la nhitng don vi c4u tric co ban tir
nhirng chat don gian ban ddu goi la monome.

Chang han:
n CH,=CH, —> n [-CH,-CH,-] —> [-CH,-CH,-],

monome mét xich co ban polyme
(don vj cdu tric co ban)

trong d6 gid tri n 1a hé s6 chi s6 don vi cdu triic co ban tir chdt ban ddu monome, goi 1a
hé s& tring hop hay hé s6 triing ngung.

Danh tir polyme ding cho nhitng hgp chét cé kh&i lugng phan tir 16n ¢é su lap di
lap lai nhiéu ldn nhiing don vi monome t&i mic xudt hién nhitng tinh chat didc trung cho
loai hgp chadt nay mot cach ro rang. Nhitng phan tir cé khéi lugng phdn tir thip hon cé
tinh chdt khdc vai polyme goi la olygome, thudng co gia trin < 10.

Danh tir hop chédt cao phan tir hay ¢é khi goi la polyme cao phan tir, chi chung cho
nhitng hgp chat cé khdi lugng phan tir Ién cia mach phan tir, bdi vi nhimg phan tir ¢é
khéi lugng phén tir 16n, c6 cdu tric phic tap khéng phai do lap di lap lai nhimg don vi
cdu tao monome thudng khong duge goi la polyme.

Tinh chit hod hoc va 1y hoc clia polyme chi bt ddu xuat hién sau khi dat dwoc gid
tri Xdc dinh ctGa khdi lvong phan tr, thudmg khi khéi lugng phan tlr dat 1000 - 1500, tinh
ch4t dic trung clia polyme cang rd rang theo mirc do tang kich thuéc phan tr. Nhiing
polyme c¢6 gid tri k¥ nghé thuong la nhilng polyme c6 khéi lugng phin tir tir vai nghin
dén vai tram nghin.

Khéi lugng phéan tir polyme duge xdc dinh theo s8 lugng don vj cdu tric monome
hinh thanh ra phan tir theo cong thirc chung:
M =n.m
v@di M- khéi lugng phén tir polyme;
m- khéi lugng cia mot don vi cdu tric monome;
n- hé s6 trung hop hay triing ngung.
Ngudi ta khong thé xdc dinh duge s& nhém cudi cba phén tir polyme, nén thuc t€
c6 thé bd qua khdi lugng cha cdc nhém cudi tham gia vao cdu tric phan tir polyme do
kh&i lugng nay rat nho so vdi khéi lugng phan tir polyme.

Trong thuc t€, phian tir polyme déu ¢é nhitng phan tir chit khiac tham gia vao cudi
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mach phan tir, thudng cidc nhém cudi nay duoc goi la “telome”, con polyme nay goi la
“polyme telome hod”, chit tham gia vao cudi mach goi 14 “telogen”, ching han:

n CH,=CH, + HCI —> H-[-CH,-CH,-],~Cl

monome telogen polyme telome hoa
n HO(CH,),COOH + ROH —> H-[-0O(CH,),CO-],-,0(CH;)4COOR + nH,0O
monome telogen polyme telome hod

Né&u néi moét cdch nghiém ngit, danh tir polyme telome hod ding cho nhimng phan
iing trong d6, phan tir telogen XY tham gia phan ing v&i phan tir olefin tring hop tir hai
don vi cdu tao monome trd 1én, cho mot loai san phim ¢6 céng thic chung 1a X(M,) Y
vii M,, 12 mach polyme. |

Nhu vay, c¢é truong hop khéi lugng monome va don vi cdu tric monome gidng
nhau, nhung ciling ¢6 truong hop nho hon do c6 loai di nhitng chat thdp phan tir tir
monome ma ta bo qua.

Pé phan biét don vi cdu tric monome hay mat xich, cé tic gia goi don vi cdu tric
monome 1a mesome ( hay mer, secme), ¢6 thé 1a déng phan cia monome nhu trnng phan
ng sau:

nCH,=CH, —> n[-CH,-CH,-] —> [-CH,-CH,-],
monome mesome polyme

hay khong phai la déng phin vdi monome nhu phan ng:

nHO(CH,),0H —> n[-O-CH,-CH,-] —> H[-OCH,CH,-],0H
monome mesome P'Dl}"mf.'-

song thuc té& rdt it dung.

Nhiing polyme chi gobm mot loai don vi cdu tric tir mot loai monome goi la
homopolyme.

Trong moét s& trudng hop, cdc mat xich co ban hay don vi cdu triic monome ¢6
thanh phdn hod hoc déng nhdt nhung lai khdc nhau trong cich phan bé trong khong gian,
ching han, xenlulozo gém cdc mit xich D-glucozo nhung cdc mit xich canh nhau lai
ndm trén hai mat phing thing goc véi nhau, do dé, don vi cdu tric lap di lap lai khong
phadi 1a don vi monome D-glucozo ma la hai don vi glucozo lap di lap lai trong mach
phén tlr. Pon vi nay goi 1a chu ky déng nhat.

H H.p H H_qp

chu k¥ déng nhit
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Khdi niém chu k¥ déng nh4t lién quan tdi trang thdi tinh thé cla polyme. O trang
thdi tinh thé, cdc phin xdc dinh clia mét xich c6 vi tri x4c dinh trong khong gian va phéan
tir ¢6 sur ldp lai cdc cdu triic khong gian xdc dinh dé6.

Cao su thién nhién va guttapercha cé cdu tao tir monome 1,3-isopren nén cé cau
triic mét xich co ban monome giéng nhau nhung lai khdc nhau vé chu k¥ déng nhit:

|‘ 8,16 A ’I i

£ g CHy  CH,
oo e e T P e, L P e
CH: CHE {F=EI"I E'Hz EH:: £ CHE CH C!'II CH ¥
CH;
guttapercha
cao su

Phan tir polyetylen c¢6 cdu tao mét xich tir etylen, c¢6 cdu triic mach ziczac véi do
I6n chu k¥ déng nhat 12 2,53 A:

1,54 A
H"‘-. .-—"H H"-.C.--"H H"-n.. .-"H
\'\C/'(C-;;\ C.:-""‘f \ Cf
- ':-«.H 112 H..-* "-..H H.--' *xH' H.-' HH
2 L 2,53 A _I

Polyme c6 thé dugc tao hinh tir hai hay nhiéu loai monome khdc nhau, ching han:
n CH,=CH, + n CH;=CH-CH; —> [-*CHTCHI—CHI—{FH—],.
monome monome CH;
copolyme
Chat ban ddu ciing goi 12 monome va polyme thu duoc goi la copolyme,

Chét ban ddu goi 12 monome, nhung dé phéin biét ngudi ta goi 12 “comonome” néu
monome ¢ thé ty tring hop duge cho polyme vi vdi monome khéic cho copolyme va la
“come” néu monome chi c6 thé tring hop duge vé&i monome khéc cho copolyme. Ching han:

n CH,=CH, + nCH;=CHR —> [-CH,-CH,-CH,-CHR-],

comonome comonome copolyme
n CH,=CHR + n{IIH= IIZH — [-CHI‘CHR-(IZH—CIH—},,
CO CO CO CO
. N/
O O
comonome come copolyme

song cdch phan biét nay ciing it-ding va nhuv viy, danh tir monome ¢6 y nghia rong va hep.
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Trong hod hoc'pﬂl}fme con dung danh tir nhua va plastic - chat déo. Hai danh tir
nay thuong cé y nghia chung ma hién nay chua ¢6 xac dinh rd rang. Danh tir nhya ding
cho nhitng hop chét hitu co ty nhién hay 16ng hop & dang ran hay nira rin, c6 khoi luong
phan ur tuong d6i cao (khong nhit thiét phai 1a polyme), khong ¢6 nhiét do néng chay
xdc dinh va thuong ¢ trang thai vo dinh hinh. Danh tir plastic - ch4t déo, véi ¥ nghia hep
diing cho nhitng hgp chat hitu co ty nhién va t6ng hgp ¢6 kha niang tao hinh hoac ding
cho nhitng polyme khong phai la elastome hay to, nghia la nhitng polyme khong ¢é tinh
dan héi cao nhu elastome hay khong c6 tinh két tinh cao nhu to soi. Song trong k¥ thuat,
plastic hay chét déo thudng diing dé€ chi mot t6 hop chita mot hay vai polyme ciing vai
chat don, chét hod déo, chiat mau v.v... dé€ dinh hinh ra san pham.

Chii ¥ rang, danh tir nhua trude kia dung chi nhitng sdn phdm tu nhién, dic biét la
c6 ngubn gdc thyc vat, nhung hién nay ding cho ca nhitng chét téng hop nhan tao.

1.3. PHAN LOAI POLYME VA DANH PHAP
Polyme dugc phan loai theo nhicu cidch khdc nhau:

1-- Theo nguén géc, c¢6 polyme thién nhién (nhu xenlulozo, cao su, tinh bot,
protit...) va polyme tong hop.

2- Theo thanh phén hod hoc cua mach chinh phan tir polyme:

- Polyme mach cacbon: mach phan tir dugc cfu tao chi tir nguyén t6 cacbon.
Polyme nay thu dugc tir olefin hay hydrocacbon no va tir din xudt cia ching.

- Polyme di mach: mach chinh dugc cdu tao tir cacbon va vai nguyén t6 phé bién
nhu N, O, S, P...

[~CH,~CH,-0-], [-NH(CH;)¢NH-CO(CH,;),CO-],

polyetylenoxit polyhexametylenadipamit

- Polyme v6 co: mach chinh bao gém nhilng nguyén 16 khong phai la.cacbon. Néu
phén tir cé6 mach nhénh la cic g6c mach cacbon thi goi 1a polyme co nguyén 16.

Bl P |

nqi—ﬂ— —Ii‘-D— _1|J=N..

- CH; 4, - OH 4 -Cl 4
polydimetylsiloxan polyphotphat polyphotphonitrinclorua

Danh phdp hay cdch goi tén cla polyme la thém ti€p ddu ngir “poly” vio tén
monome hoic tén mat xich co ban cia phan tir:

[-CH,-CCl,-], [-OCH,CH,0-CO(CH,),C0O-1,
polyvinylidenclorua polyetylenglycoladipat
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O day ciing ¢6 cich phan loai polyme theo nhém chirc hitu co ¢é trong mach chinh
phan wr nhu polyeste, polyuretan ...

Danh phdp cua copolyme ciing dugc goi don gian nhu polyme hodc ¢é thé thém tir
“co™ 0 gilta danh phap (it dung):

[—CHI-CHI—CHI—(IIH— ]
CeHs| q
polyetylenstyren hay polyetylen-co-styren
3- Theo cdu tric mach phan tr:

- Polyme kh6ng ¢6 mach nhanh: veee A-A-A-A-—--

Phan ur thuong c6 cdu tric ziczic hay xoin. Néu monome la etylen thé, tao thianh
cacbon quang hoat trong phén tir va cé trat tu sip xép phén tir khiac nhau: {}H2={EHR

- ddu - duoi HCHI-(I'JH-CHE-{;:H—-- dudi  dau
R R
- dudi - dudi "(FH"CHI_CHI“{;H'"
R R
- ddu - ddu --CHI—(IJ'H—I‘.I?H—CHT--
R R

Khi trong phan tir polyme xudt hién cacbon bit déi xitng (cacbon chiral) giy ra

tinh quang hoat do cdch phan b& cic nhém th€ khdc nhau trong phan tir do C ¢6 c4u hinh
R hay § trong phén ti:

Néu phan tir cé ciu trnic cua cung mot cidu hinh R hay § hay cidc nhém thé & cung
mot phia clla mat phang phan tir goi 1a polyme isoractic:
H E'H_,H CH;H CH, H CH; H (H,

A 2T W A
P W

isotactic

Néu phan tir ¢6 cdu tric luin phién cua cdu hinh R va § goi la polyme syndiotactic:
H CH,CH;H H CH,CH,H H CH,
o i ¥
syndiotactic

Néu phén tir c6 sur phian b6 16n x6n cua ciu hinh goi la polyme atactic.
H /nr;:i{1 H CH,CH,H H CH,CH,H

.

artactic

1 il .--.-_‘ _—;T_ *—_..
1 | TR Wi bR HLE P
2. HHHCCPT IL AviEne b "



Cic polyme nay goi chung la polyme diéu hoa lap thé.

Néu mach ¢é hai cdu hinh & mo6t mit xich tir monome R-CH=CH-R' , cau triic

polyme phu thudc vao trat ty sidp x&p cdc cdu hinh ma con phu thudc vao ciu tric hinh
hoc cla monome ban ddu: tir cis-monome cho erythrodiisotactic, (it trans-monome cho
threo-diisotactic.

R R R R R - R R R R R

R’ R’ R’ R’ /V\/W

R R R R

erythro-diisotatic y _
threo-diisotatic

Trong phan tir copolyme, trat tu két hgp cdc monome véi nhau phu thudc vao kha
nang clia cic monome, hodc ¢6 kha ning két hgp theo timg doan mach cing loai:

~A-B-A-B-A-B-A-B-A-
hodc 16n xOn:
-A-A-B-A-B-B-A-

Trong truong hop cidc monome két hop theo timg doan mach cung loai goi la
copolyme khéi:

—-A-A-A-B-B-B-A-A-A-B-B-A-

hodc phan tir mach chinh chi gédm mot loai monome cdn mach nhdnh gbm moét monome
kKhic:

goi la copolyme ghép.

- Polyme mach khong gian ba chiéu: Polyme c¢6 nhiing lién két ngang hay lién két
cdu gilta cdc mach phan ur:

-A-A-A-A-A-A- ~A-A-A-A-A-
; A
' 4
-A-A-A-A-A-A- -A-A-A-A-A-

Trong cong nghiép, cdc polyme thudng dugc diing cdc tén riéng.
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1.4. SUKHAC NHAU GIUA HOP CHAT CAO VA THAP PHAN TU

Su chuyén tir hop chat thap phén tir 161 hop chat cao phan tir gay ra nhilng tinh chat
khiac nhau vé chat chir khong phai chi ¢é su khdc nhau vé khéi lugng phan wr, béi vi
ciing ¢c6 nhitng su khdac nhau vé chét giita nhirng phan tir co kh6i lugng phan tr gidng
nhau hay ngugc lai. Chiang han, chit duong c¢6 khdi lugng 1000 1a chat thdp phan i,
trong khi d6 parafin ¢é khéi lugng 1000 lai la hgp chit cao phan ti.

Vé quan diém hod hoc, hgp chét cao phan tir khong khac véi hgp chit thip phan
tr. Cic polyme nhu cao su, polyvinylclorua ciing ¢é nhitng tinh chdt vé nhimg nhém
chic nhu nhimg hop chat thdp phan tr tuong (ng, tat nhién, vé kha nang phan @ng hod
hoe clia cdc nhém chire trong phan tir polyme xay ra chim hon va ¢6 khi khéng dén
ciing, déng thdi, c6 thé cé cac qué trinh phu lam thay déi ban chit clia nhém chic ngan
can qud trinh chinh va chit cao phan tir it bi thay d6i tinh chat khi ¢6 tdc dung ciia mot
luong nho tic nhan bén ngoai, nghia la tro vé hod hoc hon.

Su khdc nhau co ban giira cao va thdp phan tir 1a tinh chat vat ly. Cic chit polyme
c6 khoi luong phan tir 16n va luc tuong tic giita cdc mach 16n cho nén nhiét do soi, nhiét
do nong chay, ty khéi cao hon hgp chit thap phan tir, nhit 1a déi véi nhitng polyme co
tinh phén cuc lén. Cac phuong phdp thing hoa, két tinh lai, chung cat khong dung duoc
cho hop chét cao phéan tir ngay trong nhitng diéu kién chan khong cao. Ngudi ta khong
thé diing cdc phuong phdp trén dé tinh ch€ hgp chat cao phan tr ma chi ¢6 thé loai cédc
chat phu thdp phan tir ra khoi hop chit cao phan tir va ban than hop chét cao phan tir 1a
mot hén hop déng ding phan tir, khong phai 1a chat tinh khiét nhu hop ehat thdp phan tir.
cho nén khdi niém tinh khiét hod hoc ding cho polyme ciing khdc véi chat thap phan .

Dung dich polyme cé do nhét cao, ngay trong dung dich lodng cua polyme ciing cé
d6 nhét cao hon dung dich dac coa chdt thdp phdan tr. Kha niang hoa tan cua polyme
cham hon va thudng qua nhirng trang thdi trung gian truong lén trude khi hoa tan, tham
chi ¢6 nhitng polyme khong tan trong bt ky dung moi nio.

Khi loai dung moi ra khoi dung dich polyme, ngudi ta khong thu duge nhitng tinh
thé nhu chét thdp phéan tir, ma r:h_i-thu duoc mang polyme, n€u cho dung dich polyme
chay qua nhitng 16 nho thi lai thu duge soi polyme. Sgi va mang ciing thu duge ngay tir
polyme néng chay.

Cic soi, mang hay vat pham khac tir hop chit cao phdn tir ¢6 do bén co hoc khic
nhau, rat khdc vai hop chit thip phan tir, dic biét phu thudc vao dé uén deo, hinh dang,
cdu tric va ban chdt phan bo tuwong hd cla cdc phan tu, ciing nhu vao nhiét do. Khi cé
tdc dung cua lyc bén ngoai lén polyme, su bién dang hoan toan khéng xay ra ngay nhu ¢
chat thap phan tir ma phai trai qua mot thoi gian trung gian, thoi gian nay cang Idn néu
nhiét d6 cang thdp. O mot sé polyme nhu cao su lai ¢6 tinh bién dang thuan nghich gip
hang nghin 1dn sy bi€n dang chat thip phan ur.
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1.5. MONOME - NGUYEN LIEU BAN PAU CUA POLYME

Monome la nhitng hop chat thdp phan tir chita lién k€t ngdn hoac 1a nhirng hop chat
vong khong bén, hodc la nhitng chat chita nhitng nhém chitc ¢é kha ndng phan iing cao
(khéng it hon hai nhém chire). Cdc hgp chat nay tao thanh polyme bing phan tng tring
hop hay tring ngung hoac nhirng dang phan tng khéc.

Nhiéu monome don gian c¢é nhiéu ting dung nhat thu dugc truc ti€p tir khi thién
nhién hay cua qud trinh chung cdt ddu mo nhu etylen, propylen, butylen. Cic monome
nay di téng hgp nén mot lugng kha 16n polyme théng dung nhu polyetylen (PE),
polypropylen, polybutylen, dudi dang chit déo hay cao su, & dang polyme hay
copolyme.

Cdc monome nay ciing la ngudén nguyén liéu dé tong hop ra nhiéu monome khic
bang nhimg phdn tng hitu co thong thudmg. Ching han, tir propylen cé thé thu duge cic

monome sau.

_::._::iT [CH,=CH-CH=NH ] —_H:"' CH,=CH-CN
acrylonitrin
ji}_z} CH,=CH-CHO — HOCH,-CH=CH,; — CH,OHCHOHCH,0OH
CH;-CH=CH, — ™ acrolein ancol allylic glyxerin
— CH,(Cl-CH=CH, — CH,CICHOHCH,Cl| —> CH;CI—-C{!—EHE
QO
epyclohydrin
m CH,CHOHCH,Cl =™ CH;-CH-CH, ™ CH;CHOHCH,OH
\Df .
propylenclohydrin oxit [;rnp}rlf:n propylenglycol
va tir isobutylen:
(CH,),CH=CH, ok {CH;]E{F-CGGH il CH;;:(F-CD{]H Lol | CH,=C-COOR
OH CH; ETH;
axit metacrylic ankylmetacrylat

Céc monome ciing duoc diéu ché tir cic san phdm hod hoc ldy tir ddu mo, than .
trong cong nghiép:
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_H, _» CH,=CH-CH,~CH,  -H
CH3-CH,~CH,~CHy —2<C_ o CHCH ~>—> CH,=CH-CH=CH,
K = X 3

ﬂ} : v:ﬂ; CI'{_ Cﬂ

— ] 8
P
CH-CO
@ anhydrit maleic
C,HCl @ © @
————— —- - -
l l divinylbenzen
O-ci=cn,  Hooc-{ Y- coon
styren axit terephtalic

Mot s6 1dn monome ciing thu duge tir san phdm nong nghiép hay thuc vat, chiang

han:
HO- CH CHGH H,0
h an N
{CﬁHnoan [ '-‘F = HEC CH_ CHO — Q_ CHO {_{1" QCDDH
Hﬂ UH

1_'.:@

\ CH-CQ
f 3 —> [ o
O CH-CO

furan

Diu thiu ddu —> CH1(CH,)sCHOHCH=CH(CH,),COOH —>

axit rixinolic

2-octanol axit xebaxic
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Bdng I.1. Tinh chit cia mot s6 monome

Monome I © b Ty khéi g/em®
Etylen -169.,4 -103,7 0,57 (0 -104°C)
Isobutylen -110,3 -6,9 0,60002
Isopren -146,7 32,6 0,6805
Cloropren - 59.3 0,9583
1,3-butadien ~108 -4.5 0,6274
Styren -30.,6 145,2 0,906
Vinylaxetat -100,2 72,3 0,0342
Vinylcacbazol 67 110 1,094
Vinylclorua -153,7 -13,8 -
Vinylidenclorua -122,5 31,8 1,2199
Tetrafloetylen -143,5 -76,3 1,519
Axit metacrylic 16 161 1.0153
Metylmetacrylat —-48 101 0,945
Axit acrylic 14 141 1.648?;
Acrylonitrin -82 78,5 0,8064
1,6-Hexadiol 42 250 -
Glyxerin 20 200 1,262
Axit adipic 153 - -
Anhydrit phtalic 131,6 195 -
Axit terephtalic 300 thang hoa - -
Caprolactam 65 - 68 127 - 133 -,
AXit aminoenantic 105 - -
Hexametylendiamin 42 204 ~
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