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(57) Séang ché @ cap dén chét chdng tinh dién (Z) chira:
polyme khéi (A) c¢6 khdi polyme ky nudce (a) va khéi polyme ua nude (b) 1a cac

don vi chu tao; va
sulfonat (S),

sulfonat (S) 1a mudi ctia anion cua axit alkylbenzensulfonic ma c6 nhom alkyl

C6-C18,

sulfonat (S) bao gdm it nhét hai alkylbenzensulfonat khac nhau vé sb luong

nguyén ti cacbon ctia nhém alkyl trong anion,
sulfonat (S) théa man cdng thirc dudi day:
0,40 < W(n)/[W(n - 1) + W(n) + W(n + 1)] 0,90

trong d6 n la sd lugng nguyén tir cacbon cua nhém alkyl trong anion cua
alkylbenzensulfonat chiém ty 18 theo khéi lugng cao nhét trong sulfonat (S); W(n) la
khéi lugng cua alkylbenzensulfonat nay; va W(n - 1) va W(n + 1) 1an lugt 1a khéi luong
cta alkylbenzensulfonat chira anion ¢6 nhém alkyl c6 (n — 1) nguyén tir cacbon va khéi

lwong cua alkylbenzensulfonat chita anion ¢6 nhém alkyl ¢6 (n + 1) nguyén tir cacbon.
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Linh vuc k¥ thuat dugce dé cap

Sang ché dé cap dén chét chdng tinh dién, hop phén nhua chdng tinh dién, va vat

phém dtc.
Tinh trang k§ thuit ciia sang ché

Thong thudng, chét chéng tinh dién thuong duoc sir dung trong phuong phap tao
ra dic tinh chéng tinh dién cho nhya déo nhiét cach dién cao. Cac phuong phép tao ra
dic tinh chdng tinh dién sir dung chét chéng tinh dién bao gdm phuong phép da biét
trong d6 lugng nho polyete este amit dong vai trd lam chét chéng tinh dién polyme (vi

du, xem tai lidu sang ché 1) dugc tron vao nhya.

Tuy nhién, dic tinh chdng tinh dién dugc tao ra bang phuong phap tron chét

chdng tinh dién polyme dugc coi la khong du.
Danh muc tai liéu trich dan
Tai liéu sang ché
Tai liéu sang ché 1: JP H08-12755 A
Ban chit k§ thuit cia sing ché
Vén dé k¥ thuat

Muc dich cta sang ché 1a @& xuét chit chéng tinh dién, ma tao ra dac tinh chéng

tinh dién tuyét voi cho nhya déo nhiét.

Giai phép k¥ thuat

Két qua ctia cac nghién ciru chuyén séu dé dat dugc muc dich nay 1a cac tac gia
sang ché da tao ra sang ché nay. Cu thé, séng ché d& xuét chét chéng tinh dién (Z) chira:
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polyme khdi (A) c6 khéi polyme ky nudc (a) va khéi polyme wa nudce (b) 12 cac

don vi chu tao; va
sulfonat (S),

sulfonat (S) 1 mudi cia anion cla axit alkylbenzensulfonic ma c6 nhom alkyl

C6-C18,

sulfonat (S) bao gdm it nhét hai alkylbenzensulfonat khac nhau vé s6 lugng
nguyén tir cacbon cuia nhém alkyl trong anion,

sulfonat (S) théa man cong thirc dudi day:

0,40 < W(n)/[W(n - 1) + W(n) + W(n + 1)] 0,90

trong d6 n 1a s6 lwgng nguyén t cacbon ctia nhom alkyl trong anion cua
alkylbenzensulfonat chiém ty 1€ theo khéi lwong cao nhét trong sulfonat (S); W(n) la
khdi lwong cua alkylbenzensulfonat nay; va Whn-1)vaWh+1) 14n luot 13 khdi lwgng
ctia alkylbenzensulfonat chira anion ¢6 nhom alkyl c6 (n— 1) nguyén tir cacbon va khéi
luong cua alkylbenzensulfonat chira anion ¢6 nhém alkyl c6 (n + 1) nguyén tir cacbon.
Sang ché ciing dé cap dén hop phéan nhya chéng tinh dién (Y) chira chét chéng tinh dién
(Z) va nhya déo nhiét (E). Sang ché ciing dé xut vat phdm dtc cua hop phan nhya
chéng tinh dién (Y).

Hiéu qua co lgi cua sang ché

Chét chdng tinh dién (Z) theo sang ché o6 céc hiéu qua sau day.

(1) Chét chéng tinh dién (Z) tao ra dgc tinh chdng tinh dién tuyét voi.

(2) Chét chéng tinh dién (Z) tao ra ddc tinh chéng tinh dién tuyét voi ¢ nhiét do
thdp d6i v6i nhya déo nhiét.

(3) Chét chéng tinh dién (Z) tao ra do sach tuyét voi ciia cudn 1am mét trong qua
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trinh dac.
M3 ta chi tiét sang ché

Chét chdng tinh dién (Z) theo sang ché ¢6 polyme khdi (A) c¢6 khéi polyme ky,
nuée (a) va khdi polyme wa nudc (b) 1a céc don vi cAu tao; va sulfonat (S). Sulfonat (S)
132 mudi cta anion cia axit alkylbenzensulfonic ma c¢6 nhom alkyl C6-C18; bao gdm it

nhét hai alkylbenzensulfonat khac nhau v& sb luong nguyén tir cacbon ctia nhém alkyl

trong anion; va thoa man cong thie dudi day:
0,40 < W(n)/[W(n - 1) + W(n) + W(n + 1)] 0,90

trong d6 n la s6 luong nguyén tr cacbon ciia nhom alkyl trong anion cua
alkylbenzensulfonat chiém ty 1& theo khéi lugng cao nhét trong sulfonat (S); W(n) la
khéi luong cia alkylbenzensulfonat nay; va W(hn-1)vaWh+1) 1An luot 12 khéi lugng
ctia alkylbenzensulfonat chira anion ¢6 nhom alkyl c6 (n— 1) nguyén tir cacbon va khi

luong cta alkylbenzensulfonat chira anion ¢6 nhom alkyl ¢6 (n + 1) nguyén tir cacbon.
Polyme ky nuéc (a)

Tét hon 13, polyme ky nuéc (a) theo sang ché 13 it nhAt mot trong s6 cac polyme
dugc chon tir nhém bao gbm polyamit (al), polyolefin (a2), va polyeste (a3).

Polyme ky nuéc (a) t6t hon nita 1a polyamit (al) hodc polyolefin (a2), dac biét
tdt hon 12 polyolefin (a2) vé dic tinh chdng tinh dién.

Tt hon 13, polyme ky, nude (a) theo sang ché 12 polyme c6 dién tré thé tich riéng
16n hon 1 x 10 Q-cm.

bién tro thé tich riéng theo sang ché 1a gid tri s duoc xac dinh trong mdi trudng
khi quyén & nhiét 46 23°C v6i 50% RH theo ASTM D257 (1984).

Polyme ky nuéc (a) ¢b thé bao gdm mot trong s6 cac polyme ky nuéc néu trén

hodc t6 hop cta hai hodc nhiéu polyme nay.
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Polyamit (al)

Céc vi du vé polyamit (al) theo sang ché bao gbdm cac polyamit thu dugc bang
qua trinh polyme héa m& vong hodc qua trinh da tring ngung cua monome tao amit

(al0).

Cic vi du vé monome tao amit (al0) bao gém lactam (alOl) va axit
aminocarboxylic (a102). Monome tao amit (a10) co thé 1a t6 hop ctia diamin (al03) va

axit dicarboxylic (a104).

Cu thé 13, cac vi du vé polyamit (al) bao gdm polyamit thu duoc bang qua trinh
polyme hoa mé vong hodc da tring ngung lactam (a101) ho#c axit aminocarboxylic

(al02) va chét da tring ngung cua diamin (al03) va axit dicarboxylic (al04).

Céc vi du vé lactam (al01) bao gbm céc lactam ¢ tir 4 dén 20 nguyén ti cacbon
(sau day, sb nguyén tir cacbon ¢ thé duoc viét tat 1a C) (vi dy, y-lactam, d-lactam, &-

caprolactam, enantholactam, caprylic lactam, o-laurolactam va undecanolactam).

Céc vi du v& cac polyme m& vong cla lactam (al01) bao gbm nylon 4, nylon 5,

nylon 6, nylon 7, nylon 8, nylon 11 va nylon 12.

Céc vi du v& axit aminocarboxylic (a102) bao gobm cac axit aminocarboxylic C6-
C12 (vi du, axit o-aminocaproic, axit m-aminoenanthic, axit ®-aminocaprylic, axit ®-
aminopelargonic, axit ®-aminocapric, axit 1l-aminoundecanoic, axit 12-

aminododecanoic, va hdn hop cia céc axit nay).

Céc vi du vé diamin (a103) bao gf‘)m C2-C40 diamin, nhu cac diamin béo, vong
béo, hoic thom, cac diamin béo thom, va hdn hop cta chung.

Céc vi du vé diamin béo bao gdm cac diamin béo C2-C40 (vi du, etylendiamin,
propylendiamin, hexametylendiamin, decametylendiamin, 1,12-dodecandiamin, 1,18-

octadecandiamin, va 1,20-eicosandiamin).
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Céc vi du vé& diamin vong béo bao gdm diamin vong béo C5-C40 (vi du, 1,3-
hodc 1,4-xyclohexandiamin, isophorondiamin, 4 4'-diaminoxyclohexylmetan, va 2,2-

bis(4-aminoxyclohexyl)propan).

Cac vi du vé& cac diamin thom bao gém diamin thom C6-C40 (vi du, p-

phenylendiamin, 2,4- hodc 2,6-toluendiamin, va 2,2-bis(4,4'-diaminophenyl)propan).

Céc vi du v& cac diamin béo thom bao gém cac diamin C7-C20 béo thom (vi du,
xylylendiamin, bis(aminoetyl)benzen, bis(aminopropyl)benzen, va

bis(aminobutyl)benzen).

Céc vi du vé axit dicarboxylic (al04) bao gdm axit dicarboxylic C2-C40. Céc vi
du bao gdm axit dicarboxylic béo; axit dicarboxylic chira vong thom; axit dicarboxylic
vong béo; dan XUt clia cac axit dicarboxylic nay, nhu cac anhydrit axit, alkyl este mach
ngén (C1-C4), va céac mudi cta axit dicarboxylic (vi du, mudi kim loai kiém, nhu céc

mubi cua lithi, natri, va kali); va hdn hgp cia hai hodc nhiéu chat nay.

Céac vi du vé axit dicarboxylic béo bao gbm axit dicarboxylic béo C2-C40 (t6t
hon 12 C4-C20, t6t hon nita 1a C6-C12 vé dic tinh chong tinh dién) (vi dy, axit suxinic,
axit glutaric, axit adipic, axit pimelic, axit suberic, axit azelaic, axit sebaxic, axit

undecandioic, axit dodecandioic, axit maleic, axit fumaric va axit itaconic).

Céc vi du vé axit dicarboxylic chira vong thom bao gdm axit dicarboxylic chira
vong thom C8-C40 (tdt hon 1a C8-C16, t6t hon nira la C8-C14 vé dic tinh chdng tinh
dién) (vi duy, axit orthophtalic, axit isophtalic, axit terephtalic, axit 2,6- hodc 2,7-
naphtalendicarboxylic, axit diphenyl-4,4'-dicarboxylic, axit diphenoxyetandicarboxylic,

axit toluendicarboxylic, axit xylylendicarboxylic, va axit 5-sulfoisophtalic).

Céc vi du vé axit dicarboxylic vong béo bao gbm axit dicarboxylic vong béo C5-

C40 (tét hon 1a C6-C18, t6t hon nira 1a C8-C14 vé dic tinh chéng tinh dién) (vi dy, axit
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xyclopropandicarboxylic, axit 1,4-xyclohexandicarboxylic, axit

xyclohexendicarboxylic, axit dixyclohexyl-4,4'-dicarboxylic, va axit camphoric).

Monome tao amit (al0) 6t hon 12 axit &-, 12-aminododecanoic, hoac td hop cta

axit adipic va hexametylendiamin vé dic tinh chéng tinh dién.

Polyamit (al) co thé duoc tao ra bang phuong phéap trong d6 monome tao amit
(a10) dugc polyme héa mé vong hodc dugc da tring ngung khi ¢6 mat chét didu chinh

khdi luong phén ti.

Chét didu chinh khéi lvong phan tir c6 thé 1a diamin hogc axit dicarboxylic. Cac
vi du vé& diamin va axit dicarboxylic bao gdm céc hop chit dugc dé cap dén 1an luot 13
céc vi du vé diamin (al03) (C2-C40, t6t hon 13 C4-C20) va axit dicarboxylic (al04)
(C2-C40, t&t hon 1a C4-C20). Mot hodc nhidu trong s6 cac hop chét nay c6 thé duge st
dung.

Luong chét didu chinh khdi luong phén tir duge st dung t5t hon 13 ndm trong
khoang tir 2 dén 80 % khéi lugng, tot hon nita 1a ndm trong khoang tir 4 dén 75 % khoi
lugng tinh trén tbng khéi lwgng cia monome tao amit (al0) va chét diéu chinh khéi
lugng phén tu vé dic tinh chdng tinh dién.

Khdi lwgng phan ti trung binh s6 ctia polyamit (al) tét hon 12 nim trong khoang
tir 200 dé&n 5000, t6t hon nita 1a ndm trong khoang tir 500 dén 4000, dac biét tot hon 1a

nam trong khoang tir 800 dén 3000 v& dic tinh chdng tinh dién va khé néng dac khuodn.

O day, khdi lugng phén tir trung binh sb ctia polyme (sau day dugc viét tit 1a Mn)
1a gié tri do dugc bang sc ky tham thau gel (gel permeation chromatography - GPC)
trong cac diéu kién sau.

- Thiét bi: "HLC-8120" (c6 s&n tir Tosoh Corporation)

- Cot: "TSK gel GMHXL" (¢6 s&n tir Tosoh Corporation) (hai cot) va "TSK gel
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Multipore HXL-M" (¢6 s&n tir Tosoh Corporation) (mot cot)
- Dung dich mau: 0,3 % khdi lugng dung dich ortho diclorobenzen
- Lugng dung dich duoc bd sung: 100 pl
- Luu lugng: 1 ml/phut
- Nhiét do do: 135°C
- Thiét bi phat hién: may phat hién chi sb khtic xa
- Vit liéu tham chiéu: polystyren chuén (TSK standard POLYSTYRENE) 12 mau

(khdi lugng phan t: 500, 1050, 2800, 5970, 9100, 18100, 37900, 96400, 190000,

355000, 1090000, 2890000) (co6 san tir Tosoh Corporation)
Polyolefin (a2)

T6t hon 13, polyolefin (a2) theo sang ché 1a polyolefin c6 nhém phan Gng. Cac vi
du vé& polyolefin (a2) bao gdm polyolefin (a21) ¢6 nhom phan ung tai mdi dau va

polyolefin (a22) c6 nhém phan tng tai mot dau.

Nhoém phan Gng dung @2 chi nhom carboxy, nhom anhydrit clia axit carboxylic,

nh6ém hydroxy, nhém amino, va nhém isoxyanat.
Polyolefin (a21) ¢6 nhom phan ing tai mdi dau

Céc vi du vé polyolefin (a21) bao gdm polyolefin (a21-1) ¢6 nhom carboxy hodc
nhom anhydrit cta axit carboxylic tai mdi dAu cta polyme, polyolefin (a21-2) c6 nhém
hydroxy tai mdi du ctia polyme, polyolefin (a21-3) ¢6 nhém amino tai mdi dau cta
polyme, va polyolefin (a21-4) c6 nhom isoxyanat tai mdi dau cia polyme. Trong sd nay,
polyolefin (a21-1) c6 nhom carboxy hodc nhém anhydrit cla axit carboxylic tai mdi dau
ctia polyme dugc vu tién khi xét dén tinh d& cai bién va kha niang chiu nhiét trong qua

trinh duc.
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"PAu" & ddy dung dé chi phan dau tan cung trong d6 cau trac 13p lai cia don vi
monome tao nén cac dau tin cing cua polyme. "Mbi diu" dung dé chi mdi dau cta chudi

chinh ctia polyme.

Polyolefin (a21) ¢o6 thé thu dugc bang cach, vi dy, dwa nhém carboxy, nhém
anhydrit ctia axit carboxylic, nhém hydroxy, nhom amino, hodc nhoém isoxyanat vao moi
dau cua polyolefin (a21-0) chu yéu chira polyolefin trong d6 mdi ddu c6 thé cai bién

dugec.

"Chi yéu chira" & ddy c6 nghia la khdi lugng cta polyolefin trong do mdi dau c6
thé cai bién duoc chiém 50 % khéi lugng tré 1én theo khdi lugng cta polyolefin toan

phan.

Tuy nhién, ngay ca khi khdi luong cia polyolefin trong do mdi ddu co thé cai
bién duoc chiém nho hon 50 % khdi lugng theo khdi lugng cita polyolefin toan phan,
thi néu tdng khdi lugng cua polyolefin trong d6 mbi diu c6 thé cai bién dugc va
polyolefin trong d6 mot dAu c6 thé cai bién dugc md ta sau day chiém 50 % khéi lugng
trd 16n theo khéi lugng ctia polyolefin toan phan, va khdi luong cta polyolefin trong do
mdi diu c6 thé cai bién duge 16n hon khéi lwong ctia polyolefin trong d6 mot dAu co thé
cai bién dugc, thi polyolefin nay co thé duoc coi 1 polyolefin (a21-0) chu yéu chia

polyolefin trong do6 mdi diu c6 thé cai bién dugc.

Cac vi du vé polyolefin (a21-0) bao gdbm polyolefin thu dugc bang céch
(co)polyme hoa mot trong s& cac olefin C2-C30 (t6t hon 1a C2-C12, tdt hon nita 1a C2-
C10) hodc hdn hop cia hai hodc nhiéu chit nay va chtra 30 mol% tré 1én 1a don vi chu
tric c6 ngudn gbc tir propylen, va polyolefin phan huy (thu duge bang cach phan huy
co hoc, nhiét hoc, hodc hoa hoc polyolefin ¢6 khdi luong phén tir cao (tét hon 1a, Mn
nam trong khoang tir 10000 dén 150000)). "(Co)polyme hoéa" dung dé chi phan ung

polyme hoa hodc copolyme hoa.
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Trong s nay, polyolefin phan hily dugc uu tién, va polyolefin phan hiy boéi nhiét
dugc wu tién hon vé tinh d& cai bién khi dua vao nhom carboxy, nhém anhydrit ctia axit
carboxylic, nhém hydroxy, nhom amino, hodc nhom isoxyanat, va cé tinh kha dung dé
dang. Qua trinh phén huy nhigt dé dang tao ra polyolefin khéi lugng phan tir thép trong
6 s6 lién két ddi dAu cing trén mdi phan tir 1a mot hodc hai nhu dugce mod ta sau day, va
polyolefin khéi lugng phan tir thip dé dang cai bién bang cich dua vao nhém carboxy,

nhém anhydrit carboxylic, nhém hydroxy, nhém amino, hodc nhém isoxyanat.

Céc vi du vé polyolefin phan hiry boi nhiét bao gbm polyolefin thu duoc bang
cach gia nhiét polyolefin khdi lugng phan tt cao trong khi tro (polyolefin thu dugc bing
cach gia nhiét ¢ nhiét do nam trong khoang tir 300°C dén 450°C trong khoang tir 0,5
dén 10 gio, vi dy, bing phuong phap dugc mo ta trong JP H03-62804 A) va polyolefin

thu duoc bang cach phan hity nhiét bing céch gia nhiét trong khdng khi.

Céc vi du vé polyolefin khdi lwong phan tir cao dugce st dung trong qua trinh
phan huy nhiét bao gbm (co)polyme hdn hop cua mdt hodc nhiéu trong sb cac olefin
C2-C30 (tbt hon 1a C2-C12, tét hon nita 1a C2-C10) (Mn cta (co)polyme t6t hon 14 ndm
trong khoang tir 10000 dén 150000, t&t hon nira la nam trong khoang tir 15000 dén
70000; va luu lugng chit néng chay (sau day duoc viét tat 1a MFR; don vi: g/10 phut)
t6t hon 12 nam trong khoang tir 0,5 dén 150, tét hon nita 1a nam trong khoang tir 1 dén
100) trong d6 don vi chu triic c6 ngudn gbc tir propylen chiém 30 mol% tr& 1én 1a
polyolefin. MFR & day 1a gia tri s6 thé hién do nhét nong chay cua nhua. MFR cang l6n
chi ra d6 nhét néng chay cang nho. MFR duoc do theo phuong phap dugc néu trong JIS
K7210-1 (2014). Trong trudng hop polypropylen, MFR dugc do ¢ nhiét dd 230°C véi

tai trong 2,16 kgf.
Céac vi du vé cac C2-C30 olefin bao gdm C2-C30 a-olefin va C4-C30 dien.

Céac vi du vé C2-C30 a-olefin bao gbm etylen, propylen, 1-buten, 4-metyl-1-
9
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penten, 1-penten, 1-octen, 1-decen, 1-dodecen, 1-icosen va 1-tetracosen.

Céac vi du vé C4-C30 dien bao gbm butadien, isopren, xyclopentadien, va 1,11-

dodecadien.

C2-C30 olefin tét hon 13 C2-C12 a-olefin, butadien, isopren, hoidc hdn hop cla
chung, t6t hon nita 1a C2-C10 a-olefin, butadien, hodc hdn hop cua ching, dac biét tt
hon 14 etylen, propylen (ma la C2-C3 a-olefin), hoac hdn hop céc chét nay vé mat kiém

so4t khdi lugng phan ti.
Polyolefin (a22) c6 nhém phan ng tai mot dau

Céc vi du vé polyolefin (a22) bao gdm polyolefin (a22-1) 6 nhém carboxy hodc
nhém anhydrit cua axit carboxylic tai mot dAu cta polyme, polyolefin (a22-2) ¢6 nhom
hydroxy tai mot du cta polyme, polyolefin (a22-3) co nhém amino tai mot dau cua
polyme, polyolefin (a22-4) c6 nhom isoxyanat tai mot dau cua polyme, va polyolefin

(a22-5) c6 ca hai nhém carboxy va nhom hydroxy tai mot d4u cta polyme.

Trong s ndy, polyolefin (a22-1) ¢6 nhom carboxy hozic nhom anhydrit cla axit
carboxylic tai mot déu ciia polyme duoc uu tién khi xét dén tinh d& cai bién va kha nang

chiu nhiét trong qua trinh ddc.

DY

"Mot dau" dung dé chi mot trong hai d4u cta chudi chinh cta polyme.

Polyolefin (a22) co6 thé thu duoc bang cach, vi dy, dwa nhém carboxy, nhém
anhydrit cua axit carboxylic, nhém hydroxy, nhém amino, hodc nhom isoxyanat vao
polyolefin (a22-0) chu yéu chira polyolefin trong d6 mot dAu c6 thé cai bién duge.

“Chu yéu chira" ¢ déy c6 nghia la khéi luong ctia polyolefin trong d6 mot dau c6
thé cai bién duge chiém 50 % khdi luong tré 1én theo khdi luong cua polyolefin toan
phan.

Tuy nhién, ngay ca khi khéi lugng ciia polyolefin trong d6 mot dau c6 thé cai

10
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bién duge chiém nho hon 50 % khéi luong theo khdi lugng ctia polyolefin toan phén,
thi néu tdng khdi lugng cla polyolefin trong d6 mot diu c6 thé cai bién duge va
polyolefin trong d6 mdi ddu c6 thé cai bién duge duge md ta trén day chiém 50 % khéi
luong trd 1én theo khdi lugng cta polyolefin toan phan, va khdi lugng cta polyolefin
trong d6 mot diu c6 thé cai bién duoc 16n hon khdi lugng cia polyolefin trong d6 mdi
diu c6 thé cai bién duoc, thi polyolefin nay dugc coi la polyolefin (a22-0) chu yéu chira

polyolefin trong 46 mot dAu c6 thé cai bién dugc.

Polyolefin (a22-0) c6 thé thu dugc theo cing cach nhu trong trudong hop cua

polyolefin (a21-0).

Polyolefin (a21-0) va polyolefin (a22-0) thuong thu dugc dudi dang hdn hop
chira céc polyolefin nay. Hon hop ndy c6 thé dugc sir dung ludn hogc mdi polyolefin ¢6
thé duoc tach bing cach tinh ché trude khi st dung. Hdn hop nay dugc uvu tién hon khi

xét dén chi phi san xut hoic tuong tu.

Sau day, phdn mo ta dugc dua ra dbi véi cac polyolefin tir (a21-1) dén (a21-4),
mdi polyolefin ¢6 nhom phan tmg dugc chon tr nhom carboxy, nhém anhydrit cia axit
carboxylic, nhém hydroxy, nhém amino, va nhém isoxyanat tai mdi d4u cia polyme.
Céc polyolefin tir (a22-1) dén (a22-4) c6 mot nhém trong sb cac nhom nay & mot dau
cia polyme cé thé thu duoc theo cuing cach nhu trong truong hop cua céac polyolefin tur
(a21-1) dén (a21-4) dugc mo ta & trén bang cich thay thé polyolefin (a21-0) véi
polyolefin (a22-0). Céc vi du dugc uu tién vé polyolefin (a21) va cac vi du dugc uu tién

vé polyolefin (a22) 1a gidng nhau.

Céc vi du vé polyolefin (a21-1) bao gbm polyolefin (a21-1-1) c6 cAu trac thu
duoc bang cach cai bién cac du cua polyolefin (a21-0) véi axit carboxylic chuano & vi
tri a,p (anhydrit), polyolefin (a21-1-2) c6 chu tric thu dugc bing cach cai bién thém
polyolefin (a21-1-1) bang lactam hodc axit aminocarboxylic, polyolefin (a21-1-3) co
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c4u trac thu dugc biang cach cai bién polyolefin (a21-0) bang qué trinh oxy hoa hodc
hydro formyl hoa, polyolefin (a21-1-4) c6 céu tric thu dugc bang céach cai bién thém
polyolefin (a21-1-3) bang lactam hodc axit aminocarboxylic, va hdn hgp cia hai hodc

nhiéu trong so cac chat nay.

"Axit carboxylic chura no & vi tri a,p (anhydrit)" chi axit carboxylic chua no & vi

tri o, hodc anhydrit cta no.

Polyolefin (a21-1-1) ¢ thé thu dugc bang cach cai bién polyolefin (a21-0) bing

axit carboxylic chwa no & vi tri o, (anhydrit).

Cac vi du vé axit carboxylic chua no & vi tri 0, (anhydrit) hiru dung dé cai bién
bao gdm axit monocarboxylic, axit dicarboxylic, va anhydrit ciia chiing. Céc vi du cu
thé bao gdm axit (met)acrylic, axit maleic (hodc anhydrit cta no), axit fumaric, axit

itaconic (hodc anhydrit cia no), va axit xitraconic (ho#c anhydrit ctia no).

Trong sd nay, anhydrit cia axit mono- hodc dicarboxylic va axit dicarboxylic
dugc wu tién, axit maleic (hodc anhydrit clia né) va axit fumaric dugc wu tién hon, va

axit maleic (hodc anhydrit cta n6) duge vu tién hon ¢4 khi xét dén tinh d& cai bién.
"Axit (met)acrylic" dung dé chi axit acrylic hodc axit metacrylic.

Polyolefin (a21-1-2) ¢6 thé thu dugc bang cach cai bién thém polyolefin (a21-1-

1) bang lactam hodc axit aminocarboxylic.

Polyolefin (a21-1-3) ¢6 thé thu duoc bang cach dua nhém carboxy vao polyolefin
(a21-0) thong qua qud trinh oxy hoa bing oxy va/hodc ozon (phuong phap oxy hoa)

hoic thong qua qué trinh hydro formyl héa (phuong phap 0xo0).

Viéc dua nhom carboxy vao bang phwong phép oxy hoa c6 thé duoc tién hanh
bang phuong phap da biét nhu phuong phép dugc md ta trong patent My 56 3,692,877.
Viéc dua nhém carboxy vao bang phuong phap hydro formyl hoa c6 thé dugc tién hanh
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bang cac phuong phéap khac nhau bao gbm cac phuong phap da biét nhu phuong phép

duoc md ta trong Macromolecules, Tép 31, trang 5943.

Polyolefin (a21-1-4) co thé thu duoc bang cach cai bién thém polyolefin (a21-1-

3) bing lactam hogc axit aminocarboxylic.

Polyolefin (a21-1) cé gia tri axit t5t hon 1a ndm trong khoang tir 4 dén 100
mgKOH/g, t5t hon nita 1a ndm trong khoang tir 4 dén 50 mgKOH/g, dic biét t6t hon 1a

ndm trong khoang tir 5 dén 30 mgKOH/g vé hoat tinh véi polyme ua nudc (b).

Céc vi du vé polyolefin (a21-2) bao gbm céc polyolefin trong d6 mdi polyolefin
c6 nhom hydroxy thu dugc bing cach cai bién polyolefin (a21-1) bang amin ¢6 nhém

hydroxy, va hén hop ciia hai hogc nhiéu chét nay.

Céac vi du vé amin c6 nhom hydroxy c6 thé str dung cho qua trinh cai bién bao
gdm céc amin C2-C10 ¢6 nhém hydroxy. Céc vi du cu thé bao gdm 2-aminoetanol, 3-
aminopropanol,  1-amino-2-propanol, 4-aminobutanol,  5-aminopentanol,  6-

aminohexanol, va 3-aminometyl-3,5,5-trimetylxyclohexanol.

Polyolefin (a21-2) c6 gid tri hydroxy t5t hon 1a nam trong khoang tir 4 dén 100
mgKOH/g, t5t hon nita 1a ndm trong khoang tir 4 dén 50 mgKOH/g, ddc biét t5t hon 1a

nam trong khoéang tir 5 dén 30 mgKOH/g v& hoat tinh véi polyme wa nuéc (b).

Céc vi du vé polyolefin (a21-3) bao gdm céc polyolefin mdi polyolefin c6 nhém
amino thu dugc bang cach cai bién polyolefin (a21-1) bang diamin, va hon hop cta hai
hodc nhiéu trong s& céc chit nay.

Cac vi du vé& diamin bao gdm C2-C12 diamin. Céc vi du cu thé bao gdm
etylendiamin, hexametylendiamin, heptametylendiamin, octametylendiamin va
decametylendiamin.

Trong sb ndy, cac C2-C8 diamin (vi dy, etylendiamin, hexametylendiamin,
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heptametylendiamin, va octametylendiamin) dugc uwu tién, etylendiamin va
hexametylendiamin dugc uu tién hon, va etylendiamin dugc vu tién dac biét vé tinh dé
cai bién.

Polyolefin (a21-3) c6 gi tri amin tdt hon 13 ndm trong khoang tir 4 dén 100
mgKOH/g, t6t hon nita 12 nim trong khoang tir 4 dén 50 mgKOH/g, dic biét t6t hon 12

nam trong khoang tir 5 dén 30 mgKOH/g vé hoat tinh v6i polyme wa nuéc (b).

Céc vi du vé polyolefin (a21-4) bao gbm céc polyolefin trong d6 mdi polyolefin
¢6 nhom isoxyanat thu dugc bang céch cai bién polyolefin (a21-2) bang polyisoxyanat

(bang it nhét hai nhom isoxyanat), va hdn hop cta hai hodc nhiu chit ny.

Céc vi du vé& polyisoxyanat bao gdm polyisoxyanat thom c6 tir 6 dén 20 nguyén
tir cacbon (nguyén tir cacbon trong nhom isoxyanat dugc loai trilr; sau day s€ ap dung
tuong tur), polyisoxyanat béo C2-C18, polyisoxyanat vong béo C4-C15, polyisoxyanat
béo thom C8-C15, cac san pham cai bién ctia cac polyisoxyanat nay, va hdn hop cta hai
hodc nhiéu chét nay.

Cac vi du vé polyolefin (a22-5) bao gbm polyolefin (a22-5-1) c6 chu tric thu
dugc bang cach dAu tién cai bién mot dau cta polyolefin (a22-0) bang anhydrit cia axit
carboxylic khong no tai vi tri a,p, va tiép theo cai bién polyolefin thu dugc bang diol
amin.

Céc vi du vé diol amin dugc st dung cho budc cai bién the hai bao gdm
dietanolamin.

Polyolefin (a21) va polyolefin (a22) c6 Mn t6t hon 12 nam trong khoang tir 1000
dén 25000, t8t hon nita 1a nim trong khoang tir 1500 dén 12000, dic biét t5t hon 12 nim

trong khoang tir 2000 dén 7000 v& dic tinh chdng tinh dién.
Polyeste(a3)
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Polyeste (a3) theo sang ché 13, vi du, polyme chira diol (a31) va axit dicarboxylic

(a32) dudi dang cac monome thanh phan.
Céac vi du vé diol (a31) bao gbm diol béo (a311) va diol chira nhom thom (a312).

Céc vi du vé axit dicarboxylic (a32) bao gbm axit dicarboxylic béo (a321) va axit

dicarboxylic thom (a322).

Diol (a31) c6 thé 1a mot trong so céc diol trén ddy hodc hdn hop cla hai hodc

nhiéu diol nay.

Cac vi du vé diol béo (a311) bao gbm 1,2-etandiol (etylen glycol), 1,2-propandiol
(propylen glycol), 1,3-propandiol, 1,2-butandiol, 1,3-butandiol, 2-metyl-1,3-propandiol,
1,4-butandiol, 1,5-pentandiol, 2 2-dimetyl-1,3-propandiol (neopentyl glycol), 2,2-
dietyl-1,3-propandiol (3,3-dimetylolpentan), 2-n-butyl-2-etyl-1,3-propandiol ~ (3,3-
dimetylolpentan), 3-metyl-1,5-pentandiol, 1,6-hexandiol, 2,2,4-trimety1-1,3-pentandiol,
2-etyl-1,3-hexandiol, 2-metyl-1,8-octandiol, 1,9-nonandiol, 1,10-decandiol, 1,12-
octadecandiol, 1,4-xyclohexandimetanol, bisphenol A dugc hydro héa, 1,2-, 1,3-, hodc
1,4-xyclohexandiol, xyclododecandiol, dime diol, dime diol dugc hydro héa, dietylen
glycol, dipropylen glycol va trietylen glycol.

Cac vi du vé diol chira nhém thom (a312) bao gdbm bisphenol A, 1,2-
hydroxybenzen, 1,3-hydroxybenzen, 1,4-hydroxybenzen, va 1,4-benzendimetanol.

Céc vi du vé axit dicarboxylic béo (a321) bao gbm axit dicarboxylic beo C2-C20
(tét hon 1a C4-C16), axit oxalic, axit malonic, axit suxinic, axit glutaric, axit adipic, axit
pimelic, axit suberic, axit azelaic, axit sebaxic, axit 1,10-decandicarboxylic, axit 1,4-

xyclohexandicarboxylic, axit dime, axit maleic va axit fumaric.

Axit dicarboxylic béo (a321) c6 thé 1 alkyl este hodc halogenua clia axit bat ky

trong sO cac axit néu trén.
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Céac vi du vé axit dicarboxylic thom (a322) bao gdm céc axit dicarboxylic thom
C8-C20, axit terephtalic, axit isophtalic, axit phtalic, axit phenylmalonic, axit
homophtalic, axit phenylsuxinic, axit B-phenylglutaric, axit o-phenyladipic, axit p-
phenyladipic, axit biphenyl-2,2'-dicarboxylic, axit biphenyl-4,4'-dicarboxylic va axit

naphtalendicarboxylic.

Axit dicarboxylic thom (a322) ¢c6 thé 14 alkyl este hodc halogenua cia axit batky

trong so céc axit néu trén.

Polyeste (a3) c6 Mn t&t hon 12 nim trong khoang tir 800 dén 8000, t6t hon nita
12 nim trong khoang tir 1000 dén 6000, dic biét tét hon 12 ndm trong khoang tir 2000
dén 4000 v& dic tinh chéng tinh dién va kha nang duc khudn.

Polyme wa nuéc (b)

Céac vi du vé polyme ua nudc (b) theo sang ché bao gdm céc polyme wa nudce
duge md ta trong JP 3488163 B. Cac vi du cu thé bao gom polyete (b1) va polyme ua
nuéc chira polyete (b2). Polyete (bl) duge wu tién khi xét dén dic tinh chdng tinh dién
va dac tinh nhya.

Tét hon 13, polyme wa nuée (b) theo sang ché 12 polyme c6 dién tr& thé tich riéng
1a 1 x 10" Q-cm hodc nhé hon.

Cac vi du vé polyete (bl) bao gdm polyetediol (b1-1), polyetediamin (b1-2), va
c4c san pham cai bién (b1-3) ctia cc polyete nay.

Cac vi du vé polyetediol (bl-1) bao gbm polyetediol thu duge bang phéan g
cong cua alkylen oxit (sau ddy dugc viét tit 1a AO) véi diol (b0). Céc vi du cu thé bao
gdm polyetediol ¢6 cong thue (1).

H-(OR'),-0O-E!-O-(R?O)-H (1).

E! trong cong thic (1) 1a gbc thu duge béng cach loai bo toan b nhom hydroxy
16
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tir diol (b0).

M&i R! va R? trong cong thire (1) doc 1ap 1a nhém alkylen C2-C12, nhoém styren,
ho#c nhém clorometyl. Trong s6 ndy, nhom alkylen C2-C4 dugc uu tién. Cac vi du vé
nhém alkylen C2-C4 bao gb6m nhom etylen, nhém 1,2- hodc 1,3-propylen, vanhom 1,2-,
1,3-, 1,4-, hodc 2,3-butylen.

Chit cai "a" va "b" trong cong thirc (1) 1an luot 1a sb trung binh mol cua (OR') va
(R20) dugc thém vao, va mdi chir cai doc 14p tir 1 dén 300, t6t hon 1a tir 2 dén 250, t6t

hon nita 13 tir 10 dén 100.

Khi m3i "a" va "b" trong cong thirc (1) 12 2 hodc 16n hon, thi R' va R2 ¢6 thé 1a
gidng hodc khac nhau, va céc gbc (ORY), va (R*O)p ¢6 thé lién két & dang ngu nhién

hoac dang Kkhdi.

Céc vi du vé diol (b0) bao gdm céc rugu dihydric béo C2-C12, ruou dihydric

vong béo C5-C12, ruou dihydric thom C6-C18, va diol chtra amino béc ba.

Céc vi du vé rugu dihydric béo C2-C12 bao gbm etylen glycol (sau day dugc viét
tit 1a EG), 1,2-propylen glycol, 1,4-butandiol, 1,6-hexandiol, neopentyl glycol, va 1,12-

dodecandiol.

Ciac vi du vé ruou dihydric vong béo C5-C12 bao gdm 1,4-

di(hydroxymetyl)xyclohexan va 1,5-di(hydroxymetyl)xycloheptan.

Céc vi du vé rugu dihydric thom C6-C18 bao gbm rugu dihydric thom don vong
(vi du, xylylendiol, hydroquinon, catechol, resorxin, va urushiol) va ruou dihydric thom
da vong (vi dy, bisphenol A, bisphenol F, bisphenol S, 4,4'-dihydroxydiphenyl-2,2-butan,
dihydroxybiphenyl, dihydroxynaphtalen, va binaphtol).

Céc vi du vé diol chira amino béc ba bao gdm bishydroxyalkylat cua cac amin
bac mdt béo hodc vong béo C1-C12 (vi du, metylamin, etylamin, xyclopropylamin, 1-
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propylamin, 2-propylamin, pentylamin, isopentylamin, xyclopentylamin, hexylamin,
xyclohexylamin, heptylamin, nonylamin, dexylamin, undexylamin, va dodexylamin),

va bishydroxyalkylat ciia cac amin bac mt thom C6-C12 (vi dy, anilin va benzylamin).

Trong s6 nay, diol (b0) tt hon 1a rugu dihydric béo C2-C12 hodc ruou dihydric

thom C6-C18, t6t hon nita 12 EG hodc bisphenol A vé hoat tinh véi bishydroxyalkylat.
Polyetediol (b1-1) cé thé duoc tao ra bing phan ing cdng ctia AO véi diol (b0).

AO 1a C2-C4 AO (etylen oxit (sau ddy dwgc viét tat 1a EO), 1,2- hogc 1,3
propylen oxit, 1,2-, 1,3-, 1,4-, hoic 2,3-butylen oxit, hodc td hop cda hai hodc nhiéu AO
nay). Néu cin, AO bd sung (vi du, C5-C12 a-olefin oxit, styren oxit, hodc epihalohydrin
(vi du, epiclorohydrin)) cling c6 thé dugc sir dung véi ty 1¢ nho (30 % khéi lugng hodc

nho hon tinh trén tdng khbi lwgng ctia cac AO).

Dang lién két khi hai hoic nhiéu AO duogc st dung Kkét hop cé thé 1a dang ngau

nhién hodc dang khéi. AO tot hon 13 mot minh EO hodc td hop cia EO va AO bd sung.

Phan tng cong ciia AO ¢6 thé duoc tién hanh bang phuong phap da biét, vi dy, &

nhiét do tir 100°C dén 200°C khi c¢6 mat chét xtc tac kiém.

Ham luong (OR1)s va (R?O)y tinh trén khdi lugng ctia polyetediol (b1-1) c6 cong
thirc (1) tot hon 1a nam trong khoang tir 5 dén 99,8 % khbi luong, t6t hon nita 12 nim
trong khoang tir 8 dén 99,6 % khbi luong, dic biét t5t hon 12 ndm trong khoéang tir 10

dén 98 % khdi lugng.

Ham luong ctia nhém oxyetylen tinh trén khéi luong ctia (OR'). va (R?O)y trong
cong thuc (1) t5t hon 12 ndm trong khoang tir 5 dén 100 % khéi lugng, t6t hon nita 13
ndm trong khoang tir 10 dén 100 % khéi luong, ddc biét t6t hon 14 nim trong khoéng tir

50 dén 100 % khdi luong, tt nhét 1a nim trong khoang tir 60 dén 100 % khéi luong.

Polyetediol (b1-1) t6t hon 13 san phdm cong bisphenol A EO hodc polyetylen
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glycol.

Céc vi du vé polyetediamin (b1-2) bao gdm polyetediamin c6 cong thic (2).

HoN-R3-(OR*)e-0-E2-0-(R30)¢-RS-NH: (2).

E? trong cong thire (2) 1a gbc thu dugce bang cach loai bo toan b nhém hydroxy

tir diol (b0).

Céc vi du vé diol (b0) va pham vi uvu tién ciia n6 13 giong voi pham vi uu tién

dugc dé cap & trén dbi véi polyetediol (bl-1).

MB5i R3, R4, RS, va RS trong cong thirc (2) doc 1ap 1a nhém alkylen C2-C4, nhom
alkylen C5-C12, nhom styren, hogc nhom clorometyl. Cac vi du vé& nhom alkylen C2-
C4 bao gdm cac nhém alkylen C2-C4 duge dé cap dén 1a céac vi du vé R! va R? trong

cbng thuce (1).

Chir cai "¢" va "d" trong cong thirc (2) 1an luot 12 s6 trung binh mol ciia (OR?) va
(R50) dugc thém vao, va mdi chir cai doc 1ap tir 1 dén 300, tét hon 1a tir 2 dén 250, 6t

hon nita 13 tr 10 dén 100.

Khi mdi "¢" va "d" trong cong thic (2) 14 2 hodc 16n hon, thi R* va RS ¢6 thé 13
gidng hogc khac nhau, va céc gbc (OR*). va (R°0)a c6 thé lién két & dang ngiu nhién

hodc dang khi.

Polyetediamin (b1-2) co6 thé thu dugc bang cach chuyén héa toan bd nhém
hydroxy ctia polyetediol (b1-1) thanh nhém alkyl amino. Vi dy, polyetediamin (b1-2)
¢6 thé dugc tao ra bang cach cho polyetediol (b1-1) phan tmg véi acrylonitril, va hydro
hoa xyanoetylat tao thanh.

Céc vi du vé& cac san pham cai bién (bl1-3) bao gdm san pham cai bien axit
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aminocarboxylic (dugc két thuc bing nhém amin) cua polyetediol (bl-1) hodc
polyetediamin (b1-2), san phim cai bién isoxyanat (dugc két thic bing nhém isoxyanat)
cta polyetediol (b1-1) hogc polyetediamin (b1-2), va san phim cai bién epoxy (duogc két

thiic bing nhém epoxy) cta polyetediol (b1-1) hodc polyetediamin (b1-2).

San phdm cai bién axit aminocarboxylic c6 thé thu dugc bing cach cho
polyetediol (b1-1) hodc polyetediamin (b1-2) phan tng v6i axit aminocarboxylic hodc

lactam.

San phdm cai bién isoxyanat c6 thé thu dugc bang cach cho polyetediol (b1-1)
hoic polyetediamin (b1l-2) phan Gng véi polyisoxyanat, hodc bang céach cho

polyetediamin (b1-2) phan Gng v&i phosgen.

San pham cai bién epoxy c6 thé thu dugc bang cach cho polyetediol (b1-1) hodc
polyetediamin (b1-2) phan ung v6i diepoxit (nhya epoxy nhu diglyxidyl ete, diglyxidyl
este, hodc diepoxit vong béo; duong luong epoxy: nam trong khoang tur 85 dén 600),
hoic bang cach cho polyetediol (bl-1) phan tmg v6i epihalohydrin (vi du,
epiclorohydrin).

Polyme ua nudc (b) c6 Mn t5t hon 12 ndm trong khoéang tir 150 dén 20000, tbt
hon nita 12 nam trong khoang tir 300 dén 18000, dac biét tot hon 1a nim trong khoang
dir 1000 dén 15000, t5t nhat 1a nim trong khoang tir 1.200 dén 8000 v& kha nang chiu
nhiét va hoat tinh v6i polyme ky nuéce (a).

Polyme khéi (A)

Polyme khéi (A) trong chét chéng tinh dién (Z) theo sdng ché chira khdi polyme
ky nuéce (a) va khéi polyme wa nuéc (b) la céc don vi cAu tao. Polyme khéi (A) co thé
chra mot hodc nhiéu polyme ky nudc (a) va mdt hodc nhiéu polyme ua nudc (b).

Ty 1€ khéi luong gita khéi polyme ky nudc (a) va khéi polyme ua nudc (b) tao
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thanh polyme khdi (A) (khdi lugng cua khéi polyme ky nudc (a)/khdi lugng cia khéi
polyme ua nuéce (b)) tdt hon 12 ndm trong khoang tir 10/90 dén 80/20, tét hon nita 13

nam trong khoang ttr 20/80 dén 75/25 vé& dic tinh chdng tinh dién va chéng nuée.

Céc vi du vé cau triic trong do khéi polyme ky nudc (a) va khéi polyme wa nudce
(b) tao thanh polyme khéi (A) dugce lién két bao gdm ciu tric (a)-(b), cAu trac (a)-(b)-

(a), chu tric (b)-(a)-(b), va cdu tric [(2)-(b)In (n 14 s6 don vi lap lai trung binh).

Tét hon 14, cdu tric ctia polyme khéi (A) 14 céu trac [(a)-(b)]n trong d6 polyme

ky nudc (a) va polyme ua nude (b) duge lién két xen k& lap lai vé tinh dan dién.

"n" trong cAu trac [(a)-(b)]n t&t hon 12 nim trong khoang tir 2 dén 50, t6t hon nira
12 nim trong khoang tir 2,3 dén 30, dic biét tdt hon 12 ndm trong khoang tir 2,7 dén 20,
t5t nhét 13 ndm trong khoang tir 3 dén 10 vé& dic tinh chdng tinh dién va do bén co hoc
(tinh chét co hoc). "n" ¢6 thé dugc xéc dinh tir Mn clia polyme khdi (A) va phan tich
"H-NMR.

Polyme khéi (A) c6 Mn tdt hon 12 ndm trong khoéang tir 2000 dén 100000, t6t hon
nita 1a ndm trong khoéang tir 5000 dén 60000, dic biét tdt hon 1a ndm trong khoang tir
10000 dén 40000 v& do bén co hoc (tinh chét co hoc) va dic tinh chdng tinh di¢n cua
vat phém duc thu duge (duge md ta sau day).

Trong trudng hop khi polyme khéi (A) c6 cAu trc trong d6 khéi polyme ky nudce
(a) va khdi polyme ua nude (b) duge lién két thong qua lién két este, lién két amit, lién
két ete, hodc lién két imit, polyme khéi (A) nay c6 thé duoc tao ra bang phuong phap
sau.

Trong s6 cac lién két nay, lién Kkét este va lién két amit dugc wu tién khi xét dén
kha ning 4p dung trong cong nghiép.

Polyme ky nudc (a) va polyme ua nude (b) dugc nap vao binh phan ng, va hdn
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hgp dugc phan Ung bang cach khudy & nhiét do phan tGng nam trong khoéang tir 100°C
dén 250°C & 4p sudt nam trong khoang tir 0,003 dén 0,1 MPa trong khoang tir 1 dén 50
gi® trong khi nude dugce tao ra trong qua trinh amit hoa, este hoa, ete hoa, hodc imit hoa
(sau day, dugc vit tét 13 nude duge tao ra) duoc loai bo khoi hé phan ung. Polyme ky
nude (a) va polyme wa nuéc (b) dé str dung trong phan tng duoc tron vai ty 18 khéi
lugng (khéi lugng cuia polyme ky nudc (a)/khéi luong cua polyme wa nude (b)) nam
trong khoang tir 10/90 dén 80/20, tét hon 1 ndm trong khoang tir 20/80 dén 75/25 vé

dic tinh chong tinh dién va chéng nudéc.

Trong truong hop este hoa, st dung tir 0,05 dén 0,5 % khdi lugng chét xuc tac
tinh trén tdng khéi lugng cta polyme ky nudc (a) va polyme wa nudce (b) dugc uu ti€n
dé thuc ddy phan ung. Cac vi du v& chét xtc tac bao gdm cac axit vd co (vi du, axit
sulfuric va axit clohydric), cdc axit sulfonic hiru co (vi du, axit metansulfonic, axit p-
toluensulfonic, axit xylensulfonic, va axit naphtalensulfonic), cac chét xdc tac antimon
(vi du, antimon trioxit), chét xtc tac thiée (vi du, monobutyl thiéc oxit va dibutyl thiéc
oxit), chét xuc tac titan (vi dy, tetrabutyl titanat, bistrietanolamin titanat, va titan kali
oxalat), chét xtic tac ziricon (vi du, tetrabutyl zirconat va ziricon oxyaxetat), va chét xuc
tac kém (vi du, kém axetat). Trong truong hop sir dung chét xuc tac, sau khi este hoa,
chét xtc tac c6 thé dugc trung hoa néu can, va duoc loai bd b%mg cach xur ly véi chét
hép thy d& tinh ché.

Nuée duoc tao ra duge loai bé khoi hé phan ung, vi du, bang phuong phap bét
ky trong sb cac phuong phap sau:

(1) phuong phép st dung dung moéi hitu co khong tuong thich v6i nude (vi du,
toluen, xylen, hodc xyclohexan) va dun déng s6i dung moi hitu co va nudc duge tao ra

trong qué trinh hdi lwu, nhd d6 loai bd minh nuée dugc tao ra tir hé phan ung;

(2) phuong phép thdi khi mang (vi du, khong khi, nito, heli, argon, hodc cacbon
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dioxit) vao hé phan ing, nho d6 loai bé nude dugce tao ra khéi hé phan tng cung v6i khi

mang; va

(3) phuong phap lam gidm ap suét bén trong hé phan tng, nhd d6 loai bo nude

duoc tao ra tir hé phan Uing.
Sulfonat (S)

Sulfonat (S) theo sang ché chira anion cua axit alkylbenzensulfonic ma ¢6 nhém
alkyl C6-C18, tt hon 1a C7-C17, tt hon nita 1a C9-C15, va sulfonat (S) bao gbm it nhét
hai sulfonat khac nhau vé sb lugng nguyén tir cacbon ctia nhém alkyl trong anion. Noi
cach khac, sulfonat (S) 1a hdn hop cua it nhét hai alkylbenzensulfonat, va anion cia axit
alkylbenzensulfonic clia sulfonat c6 s6 luong nguyén t& cacbon khic nhau (sb luong
nguyén tr cacbon nam trong khoang tir 6 dén 18, t&t hon 1a tir 7 dén 17, t5t hon nita 1a
tr 9 dén 15) cia nhom alkyl 1a phan ti thé trén vong benzen. O day, hai hodc nhiéu
sulfonat c6 cuing anion nhung cation khac nhau dugc coi 1a mot loai. Ngoai ra, hai hodc
nhidu sulfonat chira alkylbenzensulfonat anion ¢6 nhom alkyl c6 cung s6 luong nguyén
tir cacbon nhung céu triic khac nhau (vi dy, nhém alkyl mach thing va nhém alkyl phan
nhanh) duoc coi la mot loai. MBJi anion cua axit alkylbenzensulfonic t6t hon 1a ¢b mot

nhom alkyl.
Sulfonat (S) ciing théa man cong thirc dudi day:
0,40 < W(n)/[W(n - 1) + W(n) + W(n +1)] < 0,90

trong d6 W(n) 1a khéi luong cta sulfonat c6 nhom alkyl véi n nguyén tir cacbon,
va khéi luong cao nhét.

"Sulfonat ¢6 nhom alkyl véi n nguyén tir cacbon, va khéi lugng cao nhét" nghia
1a alkylbenzensulfonat, ma c6 nhom alkyl véi n nguyén tir cacbon, chiém ty 1& theo khéi

lugng cao nhit trong sulfonat (S). W(n - 1) va W(n + 1) 1An luot 1a khdi lwong cia
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alkylbenzensulfonat ma c¢6 nhém alkyl véi (n - 1) nguyén tir cacbon va khdi lrong cua
alkylbenzensulfonat ma c6 nhoém alkyl véi (n + 1) nguyén tr cacbon. Vi dy, khi
dodexylbenzensulfonat ¢ khéi lugng cao nhét trong sulfonat (S), thi W(n - 1) nghia la
khéi lwong ctia alkylbenzensulfonat ma c6 nhém alkyl v6i 11 nguyén tir cacbon (vi du,
undexylbenzensulfonat), W(n) nghia la khéi lwong ciia dodexylbenzensulfonat, va W(n
+ 1) nghia la khéi lugng cia alkylbenzensulfonat ma c6 nhom alkyl véi 13 nguyén tir

cacbon (vi du, tridexylbenzensulfonat).

Khi gi tri cia W(n)/[W(n - 1) + W(n) + W(n + 1)] nhé hon 0,40, thi ddc tinh
chéng tinh dién, cu thé 13, dic tinh chong tinh dién ¢ nhiét do thap, 1a kém, trong khi d6
gia tri nay 16n hon 0,90, thi viéc 1am sach cudn lam mét trong khi dac 1a kém. Gia tri
ctia W(n)/[W(n - 1) + W(n) + W(n + 1)] tot hon 1a 16n hon hogc bang 0,50 va nhé hon

hodc béng 0,85, t6t hon nita 1a 16n hon hodc béng 0,60 va nho hon hodc b%lng 0,80.

W(n - 1), W(n), va W(n + 1) ¢6 thé dugc tinh todn bing sic ky khi-khéi phd (GC-

MS) va 'H-NMR.

Tong khéi luong ctia W(n - 1), W(n), va W (n + 1) t&t hon 12 16n hon hodc bang

70 % khéi luong tinh theo khdi lugng cua sulfonat (S).

S6 lugng n tt hon 1a tir 7 dén 17, van tot hon nira 1a tir 9 dén 14, dac biét tot hon

1a tir 11 dén 13, tdt hon nht 1a 12 v& dic tinh chéng tinh dién.

Céc vi du vé nhém alkyl bao gdm nhém alkyl C6 (vi dy, nhom n-hexyl), nhom
alkyl C7 (vi dy, nhém n-heptyl), nhom alkyl C8 (vi dy, nhom n-octyl), nhom alkyl C9
(vi du, nhém n-nonyl), nhém alkyl C10 (vi dy, nhém n-dexyl), nhém alkyl C11 (vi dy,
nhém n-undexyl, nhém 2-metyldexyl), nhoém alkyl C12 (vi du, nhom n-dodexyl, nhom
2-metylundexyl), nhom alkyl C13 (vi dy, nhém n-tridexyl, nhom 2,2-dimetylundexyl),
nhém alkyl C14 (vi du, nhom n-tetradexyl), nhom alkyl C15 (vi du, nhém n-pentadexyl),

nhém alkyl C16 (vi dy, nhém n-hexadexyl), nh6m alkyl C17 (vi du, nhém n-heptadexyl),
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va nhém alkyl C18 (vi dy, nhém n-octadexyl). Puge vu tién trong s6 cac nhom nay la

nhom alkyl C9-C15.

MObi nhém alkyl ¢6 thé 1a nhom bt ky trong s6 nhom alkyl mach thang, nhém
alkyl phan nhanh, va nhém alkyl vong. T4t hon 13, m&i nhém alkyl 13 nhom alkyl phan
nhanh (vi du, nhém 2-metylundexyl) vé dic tinh chdng tinh dién. Tét hon 13, it nhat mot
trong s& cdc nhém alkyl clia anion cua axit alkylbenzensulfonic 1a nhom alkyl phén

nhanh.

Vi du vé cation tao ra sulfonat (S) bao gém cation kim loai kiém (vi du, lithi,

natri, ho#c kali) va cation imidazol.

Cac vi du vé cation imidazol bao gém cation imidazol C5-C15, nhu cation 1,3-
dimetylimidazol, cation 1,3-dietylimidazol, cation 1-etyl-3-metylimidazol, cation 1-
butyl-3-metylimidazol, cation 1,2,3-trimetylimidazol, cation 1,2,3,4-tetrametylimidazol,
cation 1-etyl-2,3-dimetylimidazol, cation 1,3-dimetyl-2-etylimidazol, cation 1,2~
dimetyl-3-etyl-imidazol, cation 1,2,3-trietylimidazol, cation 1,2,3,4-tetraetylimidazol,
cation 1,3-dimetyl-2-phenylimidazol, cation 1,3-dimetyl-2-benzylimidazol, cation 1-
benzyl-2,3-dimetyl-imidazol, cation 4-xyano-1,2,3-trimetylimidazol, cation 3-
xyanometyl-1,2-dimetylirnidazol, cation 2-xyanometyl-1,3-dimetyl-imidazol, cation 4-
axetyl-1,2,3-trimetylimidazol, cation 3-axetylmetyl-1,2-dimetylimidazol, cation 4-
metylcarboxymetyl-1,2,3-trimetylimidazol, cation 3-metylcarboxymetyl-1,2-
dimetylimidazol, cation 4-metoxy-1,2,3-trimetylimidazol, cation 3-metoxymetyl-1,2-
dimetylimidazol, cation 4-formyl-1,2,3-trimetylimidazol, cation 3-formylmetyl-1,2-
dimetylimidazol, cation 3-hydroxyetyl-1,2-dimetylimidazol, cation 4-hydroxymetyl-
1,2,3-trimetylimidazol, va cation 2-hydroxyetyl-1,3-dimetylimidazol.

Trong s céc cation tao sulfonat (S) nay, cation natri va cation imidazol dugc uu

tién, cation natri va cation 1-alkyl-3-alkylimidazol ¢6 nhém alkyl C1-C3 ovitri 1 va3
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dugc uu tién hon, va cation 1-etyl-3-metylimidazol dugc uu tién dic biét khi xét dén

dac tinh chéng tinh dién.

Anion va cation cua alkylbenzensulfonat 1an lugt c6 thé 1a cing loai hodc khac
loai mién 1a chung tao ra it nhét hai alkylbenzensulfonat dugc md ta & trén. Tt hon 13,
cac cation 13 cung loai (vi du, cation imidazol, dac biét tt hon 13 cation 1-etyl-3-

metylimidazol) khi x¢ét dén dic tinh chdng tinh dién.

Tét hon 13, cc anion cuia axit alkylbenzensulfonic ctia mdi sulfonat (S) c6 nhom
alkyl C9-C15, va n trong cong thire nay 1a 12 khi xét dén dic tinh chéng tinh dién. Cu
thé, t6t hon nita 13, it nhit mot trong s6 anion cua axit alkylbenzensulfonic ¢6 nhém

alkyl dugc phan nhanh.

Tét hon 13, anion cua axit alkylbenzensulfonic cua sulfonat (S) bao gdm it nhét
14 ba anion l4n luot c6 nhom alkyl C11-C13, va n trong cong thirc la 12 khi xét dén dic
tinh chdng tinh dién. Cu thé, t6t hon nita 13, it nhit mot trong sb anion cla axit
alkylbenzensulfonic c6 nhém alkyl duoc phén nhéanh.

Chét chéng tinh dién (Z)

Chét chdng tinh dién (Z) theo sang ché chia polyme khdi (A) va sulfonat (S).
Chét chéng tinh dién (Z) c6 thé dugc st dung cho nhiéu tng dung khac nhau. Dic biét
thich hgp lam chét chéng tinh dién cho nhya déo nhiét.

Ty 1€ khdi lugng gitta polyme khdi (A) va sulfonat (S) (khéi lugng ctia polyme
khéi (A)/khéi lugng cia sulfonat (S)) tot hon la tir 90/10 dén 99/1, t6t hon nita 1a tir 92/8
dén 98/2, vAn tt hon nita la tir 94/6 dén 97/3.

Chét chdng tinh dién (Z) ¢ thé duoc tao ra, vi du, bang phuong phap (1) hodc
(2) dudi day:

(1) trén polyme khdi (A) va sulfonat (S); hodc
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(2) cho polyme cua khéi ky nudc (a) phan tmg véi polyme cla khéi wa nuéce (b)
bang phuong phép da biét dé thu dugc polyme khdi (A) trong khi bd sung sulfonat (S)

trude hodc trong khi phan ung.
Hop phén nhua chéng tinh dién (Y)

Hop phén nhya chdng tinh dién (Y) theo sang ché chtra chét chdng tinh dién (Z)

va nhya déo nhiét (E) (duge md ta sau day).

Ty 16 khéi lugng giita chit chéng tinh dién (Z) va nhya déo nhiét (E) (khéi lwong
cua chét chdng tinh dién (Z)/khéi luong ciia nhya déo nhiét (E)) t6t hon 1a tir 3/97 dén
20/80, tt hon nira 12 tir 4/96 dén 15/85 v& ddc tinh chéng tinh dién va 49 bén co hoc

(dic tinh co hoc).
Céc vi du vé& nhua déo nhiét (E) bao gbm nhya polyphenylen ete (E1);
nhua vinyl, ching han nhu

nhwa polyolefin (E2) (vi du, polypropylen, polyetylen, nhua copolyme etylen-
vinyl axetat (EVA), va nhua copolyme etylen-etylacrylat), nhya poly(met) acrylic (E3)
(vi du, polymetylmetacrylat), nhya polystyren (E4) (minh hydrocacbon thom chua
nhém vinyl, hodc copolyme hydrocacbon thom chta nhém vinyl va it nhit mot chat
dugc chon tir nhém bao gbm este cla axit (met)acrylic, (met)acrylonitril, va butadien 1a
céc don vi cdu tao, nhu polystyren (PS), copolyme styren/acrylonitril (nhwa AN),
copolyme acrylonitril/butadien/styren (nhya  ABS), copolyme metyl
metacrylat/butadien/styren (nhya MBS), va copolyme styren/metyl metacrylat (nhua
MS)); nhua polyeste (ES) (vi du, polyetylen terephtalat, polybutylen terephtalat,
polyxyclohexandimetylen terephtalat, polybutylen adipat, va polyetylen adipat); nhua
polyamit (E6) (vi du, nylon 66, nylon 69, nylon 612, nylon 6, nylon 11, nylon 12, nylon

46, nylon 6/66, va nylon 6/12); nhura polycacbonat (E7) (vi dy, nhua polycacbonat (PC)
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va polycacbonat/nhyra hop kim ABS); nhua polyaxetal (E8); va hén hop cta hai hodc

nhi€u chat nay.

Trong s nay, nhya polyolefin (E2), nhya polystyren (E4), va nhua polycacbonat
(E7) dugc vu tién, va nhya polystyren (E4) dugc uvu tién hon khi xét dén do bén co hoc
(tinh chét co hoc) va dic tinh chbng tinh dién cua vat phim dtc thu duge (duge mo ta

sau day).

Hop phin nhya chdng tinh dién (Y) theo sdng ché con c6 thé chira chét phu gia

da biét cho nhya (G) néu can, trong pham vi khong lam giam hiéu qua cla sang ché.

Cac vi du v& chit phu gia cho nhya (G) bao gbm céc chit twong thich (vi du,
polypropylen cai bién axit carboxylic), chit 1am chidm ngon Ita (vi dy, guanamin), chét
mau (vi dy, titan oxit), thudc nhudm (vi du, thude nhudém azo), chét tao nhan (vi du,
talc), chit 1am tron (vi du, sép cabana), chit 1am déo (vi du, dioctyl phtalat), chét chéng
oxy hoa (vi dy, triphenyl phosphit), va chét hép thy tia cuc tim (vi duy, 2-(2'-hydroxy-5'-
metylphenyl)benzotriazol).

Luong chat phu gia cho nhwa (G) thay d6i phu thudc vao tng dung. Vi du, 45 %
khdi luong hodc nho hon tinh trén tdng khdi lugng 1a chét chdng tinh dién (Z) va nhwa
déo nhiét (E). Tét hon 1a tir 0,01 dén 30 % khdi lugng, t6t hon nira 1a ndm trong khoang
tr 0,1 dén 10 % khéi luong khi xét dén hiéu qua cta viéc bd sung.

Hop phén nhya chéng tinh dién (Y) theo sang ché thu dugc bing céach trdn nong
chay chét chbng tinh dién (Z), nhya déo nhiét (E), va, tuy y, chét phu gia cho nhua (G).

Phuong phap trn néng chay thuong 1a phuong phap bao gdm budc tron vién
ho#c thanh phén bot trong mdy tron thich hop, vi du, may trdn Henschel, va sau do tao
vién bang cach tron nong chay bang mdy ép dun.

Thtt tu bd sung ctia cac thanh phin trong qué trinh tron nong chay 1a khong gidi
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han, va cac phuong phap nay co thé bao gbém, vi dy,

(1) trén néng chay chit chdng tinh dién (Z), nhya déo nhiét (E), va, tuy y, cung

v6i chat phu gia cho nhya (G); va

(2) tron nong chay chét chdng tinh dién (Z) va phén nhya déo nhiét (E) truéce aé
tao ra hop phan nhwa (hop phan nhya mé chinh) v6i ham lugng chét chéng tinh dién (Z)
cao, va sau d6 tron noéng chay nhwa déo nhiét (E) con lai va, tuy v, chét phu gia cho nhua
(G).

Vat phdm dtic

Vat phim duc theo sang ché thu dugc bang cach dac hop phan nhya chdng tinh
dién (Y). Céac vi du vé phwong phép dic bao gbm dtc phun, dic nén, duc can lang, dac
ap luc, duc quay, dic ép dun, duc thdi, dac bot va dic mang (vi du, phuong phap a6
khudn, phwong phép cang va phwong phap bom). Hop phan nhya chéng tinh dién (Y)

¢6 thé duge duc bang phuong phéap bét ky thich hgp cho muc dich nay.

Chét chéng tinh dién (Z) theo séng ché co dic tinh chdng tinh dién tuyét voi, cu
thé 14 ¢6 dic tinh chéng tinh dién tuyét voi ¢ nhiét do thép. Chit chéng tinh dién (Z)
cling tao ra dac tinh chdng tinh dién tuyét voi so voi vat pham duc chira nhyra déo nhiét.
Chét chdng tinh dién (Z) cling ting cuong kha ning duc lién tuc trong qua trinh dac (n6i

cach khac, 1am giam vi¢c lam ban khudn).

Do do, chét chéng tinh dién (Z) c6 thé dugc str dung rong rdi lam céc san phém
gia dung (thiét bi gia dung, may tu dong hoa van phbng (OA), may choi game, va thiét
bi van phong), vat liéu lam vat chira déo (c4c khay cho phong sach (vi du, khay IC), va
cac vat chira khac), cac vat ligu dém, vat liéu phu khac nhau (vi dy, mang dong gobi va
mang bao vé) khac nhau), cac tAm vAt liéu 16t san, c6 nhéan tao, tham, chit nén cta bing

(cho quy trinh ché tao chét ban dan hodc tuong ty), va cac vét phim duc khac nhau (vi
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du, cac bd phan 0 t0), duoc duc béng cac phuong phap dic khac nhau (duc phun, dic
nén, duc céan lang, dac ap luc, dic quay, dic €p dun, dac thoi, duc bot va dic mang (vi
du, phuong phép d6 khudn, phuong phép cang va phuong phép bom)). Do d6, hop phan

nhua chbng tinh dién la rét hitu ich.
Vi du thuc hién sang ché

Sang che dugc mo ta dudi day véi viée tham chicu dén céc vi du va vi du so sanh,
nhung sang ché khong bi giéi han ¢ d6. Cac phan trong vi du thuc hién sang ché biéu

dién cac phan khéi lugng, trir khi dugc dinh nghia khac.
Vi du san xuét 1
Séan xuét polyamit (a-1)

Binh phan tng chiu ap bang thép khong gi dugc trang bi canh khudy, nhiét ké,
thiét bi dun néng va lam lanh, 6ng dan khi nito, va thiét bi giam &p dugc nap &-
caprolactam (79,4 phan), axit terephtalic (11,5 phan), chét chéng oxy héa ("Irganox
1010" ¢6 sin tir BASF Japan Ltd.) (0,3 phin), va nuéc (6 phan). Sau khi dugc théi nito,
hdn hop duge gia nhiét kin dén 220°C bang cach khudy, va dugc khudy & cling nhiét do
(4p suét: tr 0,2 dén 0,3 MPa) trong bbn giv, tir d6 thu dugc polyamit (a-1) ¢6 nhom

carboxy tai mdi dau.
Polyamit (a-1) c6 gid tri axit bang 78 va Mn bang 1400.
Vi du san xuét 2
San xuét polyolefin (a2-1-1a) c6 nhom carboxy tai mdi dau

Binh phan tmg chiu 4p tuong ty nhu binh phan tmg dugc sir dung trong vi du san
xuit 1 duoc nap polypropylen khdi luong phén tir thap thu duoc bing qué trinh phén
huy nhiét (thu dugc bing qu4 trinh phan hity nhiét polypropylen (MFR: 10 g/10 phut) &

nhiét d6 410 + 0,1°C trong diéu kién syc khi nito (80 ml/phut) trong 16 phut; Mn: 3400,
30
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56 lién két dbi trén mdi 1000 nguyén tir cacbon: 7,0; sb lién két doi trung binh trén moi
phan tt: 1,8; ham lugng polyolefin trong do mdi diu c6 thé cai bién duge: 90 % khdi
luong) (90 phan), maleic anhydrit (10 phan), va xylen (30 phan), va céc thanh phan nay
dugc tron ddng nhét. Sau khi duoc thdi nito, hdn hop dugc gia nhiét kin dén 200°C bang
cach khudy dé néng chéy, va dugc phan Gng & cung nhiét do6 trong 10 gio.

Sau d6, maleic anhydrit va xylen du dugc chung cat dudi ap suit giam (0,013
MPa hoic thdp hon) & nhiét do 200°C trong ba gid, tir d6 thu duoc polyolefin (a2-1-1a)
(95 phan) c6 nhoém carboxy tai mdi ddu ciia polyme.

Polyolefin (a2-1-1a) c6 gid tri axit bang 27,5 va Mn bang 3600.

Vi du san xuét 3

Sé&n xuét polyolefin (a2-1-2) thu dugc bang cach cai bién thém polyolefin (a2-1-

la)

Binh phan ting chiu ap tuong tw nhu binh phan img dugc st dung trong vi du san
xuét 1 duoc nap polyolefin (a2-1-1a) (88 phan) va axit 12-aminododecanoic (12 phan),
va céc thanh phan nay dugc tron ddng nhét. Trong moi truong khi nito, hdn hgp duoc
gia nhiét dén 200°C bang cich khudy, va dugc phan tng dudi ap suit giam (0,013 MPa
hogc thdp hon) & cing nhiét do trong ba gio, tir d6 thu dugc polyolefin (a2-1-2) (96

phan) thu dugc bing cach cai bién thém polyolefin (a2-1-1a).
Polyolefin (a2-1-2) ¢6 gia tri axit bang 24,8 va Mn bang 4000.
Vi du san xuét 4
Séan xuét polyeste (a-3)

Binh phan tng chiu ap suat bang thép khong gi dugc trang bi canh khudy, nhiét
ké, thiét bi dun néng va lam lanh, dng din khi nito, va thiét bi giam ap dugc nap axit

dodecandioic (68,4 phﬁn), 1,6-hexandiol (31,6 ph?m), va chét chdng oxy héa ("Irganox
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1010" ¢6 san tir BASF Japan Ltd.) (0,3 phan). Khi gia nhiét tir tir & nhiét d6 tir 160°C
dén 210°C, hdn hop dugc polyme hoa trong ap suét thong thuong trong bbn gid va sau
d6 & 210°C duéi ap suét giam trong ba gid, tir d6 thu dugc polyeste (a-3) ¢6 nhom

carboxy tai mdi dau.
Polyeste (a-3) c6 gid tri axit bang 37 va Mn bang 3000.
Vi du sén xuét 5
San xuét polyamit (a-1-2)

Binh phan tng chiu &p twong tu nhu binh phan ng dugc stir dung trong vi du san
xuét 1 dugc nap o-laurolactam (82,5 phan), axit terephtalic (16,3 phin), chét chdng oxy
héa ("Irganox 1010" ¢6 sin tir BASF Japan Ltd.) (0,3 phén), va nudce (10 phén). Sau khi
duoc thdi nito, hdn hgp duge gia nhiét kin dén 220°C bang céch khudy, va dugc Kkhudy
& cung nhiét d (4p suit: tir 0,2 dén 0,3 MPa) trong bbn gio, tir d6 thu duge polyamit (a-

1-2) ¢6 nhom carboxy tai mdi dau.
Polyamit (a-1-2) c6 gid tri axit bang 109 va Mn bang 1000.
Vi du san xuét 6

San xuét polyolefin dugc cai bién (a2-1-3) ¢6 nhom hydroxy tai mdi dau cla

polyme

Binh phan tng chiu 4p twong tu nhu binh phan ng dugc stir dung trong vi du san
xudt 1 dugc nap polyolefin (a2-1-1a) (95 phan) va 2-aminoetanol (5 phan). Hon hop
dwoc 1am néng chay & 180°C trong khi nito, va dugc phéan tng & 180°C trong hai gio.
Sau d6, 2-aminoetanol du dugc chung cht duéi ap suét giam & 180°C trong hai gio, tr
d6 thu dugc polyolefin dugc cai bién (a2-1-3) ¢6 nhom hydroxy tai mdi dau ciia polyme.
Polyolefin dugc cai bién (a2-1-3) c6 gié tri hydroxy bang 26,0, gia tri amin bang 0,01,
va Mn bang 3900.
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Vi du séan xut 7
San xudt polyeste (a-3-2)

Binh phan ung chiu ap sudt bang thép khong gi duoc trang bi canh khudy, nhiét
ké, thiét bi dun nong va lam lanh, 6ng dan khi nito, va thiét bi giam ap dugc nap axit
terephtalic (69,7 phan), 1,4-butandiol (30,3 phan), va chét chéng oxy hoa ("Irganox
1010" ¢6 san tir BASF Japan Ltd.) (0,3 phan). Khi gia nhiét tlir tir & nhiét d¢ tir 160°C
dén 210°C, hdn hgp dugc polyme héa trong &p suit thong thuong trong bbn gid va sau
d6 & 210°C dudi &p suét giam trong ba gio, tir d6 thu dugce polyeste (a-3-2) c¢6 nhom
carboxy tai mdi dau. Polyeste (a-3-2) c6 gid tri axit bang 107 va Mn bang 1000.

Vi du san xuét 8

Polyme khéi (A-1)

Binh phéan tng dugc trang bi cinh khudy, nhiét ké, va thiét bi dun nong va lam
lanh dugc nap polyamit (a-1) (223 phan) 13 polyme ky nudc (a), san pham cong EO
(Mn: 1800) (279 phan) ctia bisphenol A 1a polyme ua nudc (b), va ziricon oxyaxetat (7
phén). Hon hop dugc gia nhiét dén 240°C bing céch khudy, va dugc polyme hoa dudi
ap suat giam (0,013 MPa hodc thip hon) & cung nhiét d9 trong sdu gio, tir d6 thu duogc
polyme khdi (A-1).

Polyme khéi (A-1) c6 Mn bing 22000 va ty 1¢ khoi luong (khdi lugng ctia polyme

ky nu6c (a)/khdi lugng cia polyme ua nude (b)) bang 44/56.
Vi du san xuét 9
Polyme khéi (A-2)
Binh phan tmg chiu 4p tuong ty nhu binh phan tng dugc sir dung trong vi du san

xuit 8 dugc nap polyolefin (a2-1-2) (60,1 phﬁn) 1a polyme ky, nudc (a), polyetediol (b1-

1)) (PEG (Mn: 3000; dién trd thé tich riéng: 1 x 107 (Q-cm)) (39,9 phéin) 1a polyme ua
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nuge (b), chét chéng oxy hoa "Irganox 1010" (0,3 phan), va zirconyl axetat (0,5 phan).
Hon hop duge gia nhiét dén 220°C bing cach khudy, va dugc polyme hoa dudi ap sut
giam (0,013 MPa hodc thdp hon) & cling nhiét do trong ba gid, tir d6 thu dugc polyme
khéi nhét (A-2).

Polyme khéi (A-2) c6 Mn bing 30000 va ty 1¢ khéi luong (khéi lugng ctia polyme

ky nudc (a)/khbi lugng cua polyme ua nude (b)) bang 60/40.
Vi du san xuét 10
Polyme khéi (A-3)

Binh phan tmg chiu 4p twong tw nhu binh phan tng duoc stir dung trong vi du san
xuit 8 duogc nap polyeste (a-3) (50 phan) 1a polyme ky nuéc (a), polyetediol (bl-1a)
(PEG (Mn: 3000; di¢n tré thé tich riéng: 1 x 107 (Q-cm)) (50 phan) 12 polyme wa nudc
(b), chét chéng oxy hoéa "Irganox 1010" (0,3 phan), va zirconyl axetat (0,5 phén). Hon
hop dugc gia nhiét dén 220°C bang cich khudy, va duge polyme hoéa dudi ap sudt giam
(0,013 MPa hodc thip hon) & cung nhiét do trong ba gio, tir d6 thu dugc polyme khéi
nhét (A-3). Polyme khdi (A-3) ¢6 Mn bang 24000 va ty 18 khéi lugng (khéi lwong cla
polyme ky nuéce (a)/khéi lwgng ctia polyme ua nude (b)) bang 50/50.

Vi du san xuét 11

Polyme khdi (A-4)

Binh phén tng dugc trang bi canh khudy, nhiét ké, va thiét bi dun nong va lam
lanh duoc nap polyamit (a-1-2) (253 phén) 1a polyme ky nudc (a), polyetylen glycol
(Mn: 1000) (253 phén) 1a polyme wa nudc (b), va ziricon oxyaxetat (7 phén). Hon hop
dugc gia nhiét dén 240°C bang cach khudy, va dugc polyme hoa dudi ép suit giam
(0,013 MPa hoéc thap hon) & cing nhiét do trong sau gio, tir 6 thu dugc polyme khéi

(A-4).
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Polyme khéi (A-4) c6 Mn bing 30000 va ty 1¢ khoi luong (khéi lwong ctia polyme

ky nudce (a)/khdi lugng cua polyme wa nuéce (b)) bang 50/50.
Vi du sén xuét 12
Polyme khéi (A-5)

Binh phan tng chiu 4p twong tu nhu binh phan ing duoc str dung trong vi du san
xuit 8 dugc nap polyolefin dugc cai bién (a2-1-3) (59,0 phﬁn) 12 polyme ky nudc (a),
san pham cong EO (Mn: 2900) (41,0 phan) ctia bisphenol A 1a polyme ua nu6e (b), axit
dodecandioic (6,0 phan), chit chéng oxy hoa "Irganox 1010" (0,3 phan), va ziricon
oxyaxetat (0,5 phan). Hon hop dugc gia nhiét dén 220°C bing cach khudy, va dugc
polyme hoa dudi ap sudt giam (0,013 MPa hodc thap hon) & cing nhiét d¢ trong ba gio,
tir 6 thu duge polyme khéi nhét (A-5). Polyme khoi (A-5) c6 Mn béng 25000 va ty 1
khéi lugng (khdi lugng cua polyme ky nudc (a)/khdi lugng cua polyme ua nudce (b))

bang 59/41.
Vi du san xuit 13
Polyme khdi (A-6)

Binh phan tng chiu ap twong ty nhu binh phan tng dugc st dung trong vi du san
xuit 8 duoc nap polyeste (a-3-2) (35,7 phén) 12 polyme ky nuéc (a), san phim cong EO
(Mn: 1800) (64,3 phan) cua bisphenol A la polyme wa nude (b), chét chéng oxy hoa
"[rganox 1010" (0,3 phan), va ziricon oxyaxetat (0,5 phan). Hon hop duoc gia nhiét dén
220°C bang cich khudy, va dugc polyme hoéa dudi ap sudt giam (0,013 MPa hodc thép
hon) & clng nhiét d trong ba gio, tir d6 thu dugc polyme khdi nhét (A-6). Polyme khéi
(A-6) c6 Mn bing 28000 va ty 18 khdi luong (khi lwgng ctia polyme ky nuéc (a)/khoi

lugng cia polyme ua nudc (b)) bang 36/64.
Vidul
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Binh phan g dugc trang bi canh khuéy, nhiét Ké, va thiét bi dun noéng va lam
lanh dugc nap polyme khéi (A-1) (95 ph?m), natri n-undexylbenzensulfonat (sd luong
nguyén tir cacbon ciia nhom alkyl: 11) (S-4) (1 phan), natri n-dodexylbenzensulfonat
(s6 luong nguyén tir cacbon cia nhoém alkyl: 12) (S-5) (3 phdn), va natri n-
tridexylbenzensulfonat (s6 lwong nguyén tir cacbon clia nhém alkyl: 13) (S-6) (1 phan).
Sau khi tron va khudy & nhiét do 220°C trong mot gio, hdn hop duge 14y rangoai & dang

sgi 1én day dai va dong thanh vién, do d6 thu dugc chat chéng tinh dién (Z-1).
Vidu 2 dén 12 va Vi du so sanh 1 va 2

Trong mdi vi du va vi du so sanh, chét chdng tinh dién (Z) thu dugc nhu trong vi

du 1, ngoai trir cdng thirc (theo phan) dugc néu trong bang 1. Bang 1 thé hién két qua.
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Vi du 13 dén 26 va Vi du so sanh 3 va 4

Trong mdi vi du va vi du so sanh, chét chéng tinh dién (Z) va nhua déo nhiét (E)
duoc tron theo cong thirc duoc thé hién trong bang 2 bang may tron Henschel trong ba
phut. Sau do, hdn hop duoc nhao néng chay trong médy ép dun tryc vit d6i c6 16 thong
hoi & 100 vong/phut véi thoi gian luu 12 ba phut & nhiét do 230°C, tir 6 thu dugc hop

phin nhua chéng tinh dién (Y).

M3i hop phan nhua chdng tinh dién (Y) thu duge duge dénh gid theo phuong

phap danh gid dugc mo ta sau day. Bang 2 thé hién két qua.
Phuong phép danh gia
(1) Do sach cua cudn lam mat

Bing cach str dung may ép dun dugc trang bi khudn loai chit T (Labo Plastomill
2D20C c6 san tir Toyo Seiki Seisaku-sho, Ltd.), mdi hop phan nhua chéng tinh dién (Y)
dugc ép din néng chay o nhiét do xylanh bang 230°C va lam dimg bing cudn lam mat
& nhiét d6 20°C trong khi hop phan duge rit ra & toc do rit bing 2 m/phut. Do do, hop
phan nay dugc tao thanh tm ép dun c6 do day bang 500 um trong hai gio. Sau do6, do

sach ctia cudn lam mat dugc danh gia theo <tiéu chi danh gia> sau day.
<Tiéu chi danh gi&d>
oo: Khong c6 sy thay d6i duge quan sét trén bé mit ciia cudn lam mat.
o: B& mit ctia cudn 1am mat hoi khong sach.
A: B& mit ciia cudn lam mat khong sach.
x: B& mit ctia cudn lam mat rat ban va vé ngoai cua vt phém dac kém.
(2) Dién tré bé mit riéng (don vi: Q/sq)
Dién trd bé mit riéng cua thm ép din duge duc trong (1) duge xéc dinh bang
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cach sir dung si€éu megbm ké "DSM-8103" (c6 sin tir DKK-TOA Co., Ltd.) trong mdi

truong khi quyén & nhiét d§ 23°C ¢ dd 4m bang 40% RH.
(3) Pic tinh chdng tinh dién & nhiét do thap

Dién tré bé mit riéng (don vi: Q/sq) cia tAm ép dun dugc duc trong (1) dugc xac
dinh bang cach st dung siéu megom ké "DSM-8103" (c6 sin tir DKK-TOA Co., Ltd.)
trong mdi trudng khi quyén & nhiét do 10°C c6 do am bing 40% RH. Gi4 tri dién trd

tao thanh dugc xac dinh 1a (R10).

Gia tri dién tré thu duoc trong (2) dugc xac dinh 1a (R23), va gia tri cua

(R10)/(R23) dugc dénh gia bing cach st dung <tiéu chi danh gid> dudi day.
<Tiéu chi danh gia>
00;: nho hon 1,5
o: 16n hon hoac b%mg 1,5 va nhé hon 2,0
A: 16n hon hodc bing 2,0 va nho6 hon 2,5

x: 16n hon hodc bang 2,5
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Nhua déo nhiét (E)

(E-1): Nhya PC/ABS (tén thuong mai "Cycoloy C6600" ¢6 san tir SABIC

Innovative Plastics Japan LLC.)

(E-2): nhya polypropylen (t€n san phim "SunAllomer PM771M" ¢6 san tur

SunAllomer Co., Ltd.)

(E-3): nhua PS ¢6 tinh va dép cao (tén san pham "HIPS 433" ¢6 san tir PS Japan

Co., Ltd.)

Céac két qua trong bang 1 va 2 cho thdy chit chéng tinh dién (Z) theo sang ché
tao ra dic tinh chbng tinh dién tuyét voi, cu thé 13, dic tinh chéng tinh dién & nhiét do
thép tuyét voi, ddi véi nhua déo nhiét, khi cho chét chéng tinh dién cua vi du so sanh.
Chét chéng tinh dién (Z) cling tao ra do sach tuyét vOi ctia cudn lam mat trong qué trinh

duc.
Kha ning tng dung trong cong nghiép

Chét chdng tinh dién (Z) theo séng ché co dic tinh chdng tinh dién tuyét voi, cu
thé 14 ¢6 ddc tinh chéng tinh dién tuyét voi & nhiét do thap. Chét chéng tinh dién (Z)
cling tao ra dac tinh chéng tinh dién tuyét voi so voi vat phém dac chira nhua déo nhiét.
Chét chéng tinh dién (Z) cling ting cudng kha nang duc lién tuc trong qua trinh dac (n6i

céch khac, 1am giam viéc lam ban khudn).

Do d6, chét chéng tinh dién (Z) c6 thé dugc str dung rong rdi lam cac san phim
gia dung (thiét bi gia dung, may tu dong hoa van phong (OA), mdy choi game, va thiét
bi viin phong), vat li¢u lam vat chira déo (céc khay cho phong sach (vi duy, khay IC), va
cac vat chtra khac), cac vat liéu dém, vat liéu pht khéac nhau (vi dy, mang dong goi va
mang bao vé€) khac nhau), cac tAm vat liéu 16t san, co nhén tao, tham, chét nén ctia bang
(cho quy trinh ché tao chit ban din hodc twong tw), va cac vat phim dtc khac nhau (vi

du, cac bd phén 6 t6), dugc duc bing cac phuong phap dic khdc nhau (dtc phun, dac
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nén, dac can lang, ddc ap lyc, duc quay, dac ép dun, duc thdi, dtc bot va duc mang (vi
du, phuong phép b khudn, phuong phap cang va phuong phap bom)). Do d6, hop phan

nhua chéng tinh dién la rt hitu ich.
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YEU CAU BAO HQ

1. Chét chéng tinh dién (Z) chura:

polyme khéi (A) c6 khéi polyme ky nude (a) va khéi polyme wa nudce (b) 1a cac
don vi chu tao; va

sulfonat (S),

trong d6 polyme ky nuéc (a) bao gbm it nhit mot polyme dugc chon tir nhém
bao gdm polyamit (al), polyolefin (a2), va polyeste (a3),

trong d6 polyme wa nudc (b) la polyete (bl),

trong do sulfonat (S) 1a mudi ctia anion cua axit alkylbenzensulfonic ma ¢6 nhom

alkyl C6-C18,

trong d6 cation tao ra sulfonat (S) 1 cation imidazol hodc cation natri,

trong do ty 1€ khdi lwong gifta polyme khéi (A) va sulfonat (S), tic 1a, khéi luong
ctia polyme khéi (A)/khéi lugng ciia sulfonat (S), nam trong khoang tir 92/8 dén 98/2,

trong d6 sulfonat (S) bao gbm it nhét hai alkylbenzensulfonat khac nhau vé s6
lwgng nguyén tir cacbon ctia nhém alkyl trong anion, va

trong d6 sulfonat (S) thoa man cong thirc dudi day:

0,40 < W(n)/[W(n - 1) + W(n) + W(n +1)] 0,90

trong do6 n 1a sé lugng nguyén ti cacbon cia nhom alkyl trong anion cua
alkylbenzensulfonat chiém ty 1¢ theo khdi luong cao nhét trong sulfonat (S), va la sb
nguyén nam trong khoang tir 10 dén 14; va W(n) 1a khdi lugng cta alkylbenzensulfonat
nay.
2. Chét chdng tinh dién theo diém 1, trong do khdi luong phén tir trung binh s6 (Mn)

clia polyme khéi (A) ndm trong khoang tir 10000 dén 40000.
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3. Chét chéng tinh dién theo diém 1 hoic diém 2, trong d6 ty 18 khi luong gitra polyme
ky nuéc (a) va polyme wa nudc (b) (khdi luong ctia polyme ky nudc (a)/ polyme wa

nuée (b)), nim trong khoang tir 20/80 dén 75/25.

4. Hop phan nhya chéng tinh dién (Y), trong d6 hop phan nay chira:
chét chdng tinh dién (Z) theo diém bét ky trong s6 cac diém tir 1 dén 3; va
nhya déo nhiét (E).

5. Hop phan nhua chéng tinh dién theo diém 4, trong d6 ty 1& khéi lugng giita chit chéng
finh dién (Z) va nhua déo nhiét (), tirc 13, khdi lugng ctia chit chéng tinh dién (Z)/khoi
luong cia nhya déo nhiét (E), nam trong khoang tir 3/97 dén 20/80.

6. Vat pham duc 1a vat pham dac ctia hgp phan nhua chéng tinh dién (Y) theo diém 4

hoac di€ém 5.
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