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(57) Sang ché d& cap dén hop phin polysiloxan hitu co ¢6 thé héa cling bao gdm cac
nhua polysiloxan hitu co (A) chira cac don vi c6 cong thirc chung RaR!'5(OR?)cSiO4-a-b-
on (I) véi didu kién 14 trong cong thirc (D), tbng a+b+c<3; trong it nhat mot don vi c6
cong thire (I), b=1; trong it nhit 50% don vi c6 cong thirc (I), a+b=1; va t6i da 10%
don vi c6 cdng thic (I), a+b=3, trong timg trudng hop dua trén tit ca cac don vi
siloxan ¢6 cong thirc (I) trong nhya polysiloxan hitu co (A), cac hop chét hitu co (B)
v6i it nhat mét don vi ¢6 cong thite CR*=CR3*-CO-Z- (II), céc chit khoi mao (C) va
céc chat dém (D). Sang ché con d& cap dén viée san xuét cac hop phan d4 néu va mo ta

viéc str dung cac hop phin nay.
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Linh vwe ky thuit dugc dé cap

Sang ché dé cap dén cac hgp phan polysiloxan hitu co c6 the hoa ciing bao gom
cac nhua silicon ¢6 it nhat mot lién két da cacbon-cacbon béo, va con bao gobm céc hop
chat cé cac lién két hai cacbon-cacbon béo, va sang che con dé cap dén viéc san xuat

cac hop phin nay, va mo ta viéc str dung ching.
Tinh trang ky thuit ciia sang ché

Cac polyorganosiloxan cé céc lién két hai cacbon-cacbon béo va viée st dung
céc hop phin nay cling da dugc biét dén. Vi dy, tai liéu tham khao EP-B1 518 057 boc
16 viéc diéu ché cac organosiloxan vong va mét xich dugc chic ning héa nhém vinyl,
chi yéu chita cac don vi cAu triac RoSiOap, va viée sir dung ching 1am téc nhén tao lién
két ngang cho cac polyolefin. Ciing nhu vdy, cac polyorganosiloxan c6 cac nhém thé
chira metacrylat, dugc gén Si-C- d3 duoc biét dén. Vi du, tai liéu tham khao EP-
B12 692 776, md ta céc silicon ¢6 cac nhom thé chira metacrylat, duge gén Si-C- ma
v& cin ban chita cac don vi clu tric R2SiOz vong hodc théng va duge diéu ché be"ing
phan Gng hydrosilylat hoa, tuy nhién, thuc té 1, dan dén su bt tién trong phuong phép

diéu cheé, va do @6 rat ton kém.

Tai liéu tham khao DE-A 102011086865, DE-A 102011086869 va US-
A 9,296,766 md ta cic san phdm trung gian nhua silicon duoc chic ning hda nhém
vinyl ma c6 mirc 6 ngung tu rat thap va con cé ham luong alkoxy cao va do d6 khong
thich hop dé st dung 1am céc chit lién két trong céc hop phan. Hon nita, trong tai liéu
Polimery 2016, 61, No. 1, cac nhua silicon phan img cé cac nhém thé chua metacrylat,
duge gin Si-C- duge mo ta. Tuy nhién, cac nhya silicon nay c6 s6 phéan céc don vi

RSiOs, trong dbi thap va sb phan céc don vi dimetylsiloxy cao.

Bt loi cta cac polyorganosiloxan dwoc mé ta & trén d6 13, vi cac chat lién két
két hop v6i chit 1am déo phan tmg, day 1 cac hop chét chta lién két hai cacbon-
cacbon ¢6 thé polyme hoéa duge, ching khéng lam ting d6 bén udn 16n trong céc tmg

dung hdn hop.

V47



42294

Ban chét k§ thuit ciia sdng ché

Muc dich ctia sang ché 1 d& xuét cac hop phan bao gbm céc nhya polysiloxan

hitu co (A) chtta cac don vi ¢6 chdng thirc chung
RaR!'5(OR?)cSiO@-a-b-c)2 @D,
trong d6

R c6 thé gibng nhau hogc khéc nhau va tugng trung cho nguyén tir hydr6 hodc,
cac géc hydrocacbon dugc thé tuy y, dugc gén SiC-, ¢6 hoa tri mot ma khdng cé cac

lién két da cacbon-cacbon béo,

R! ¢6 thé giéng nhau hoic khac nhau va biéu thi cac géc hydrocacbon dugc thé

tly v, duge gin SiC-, c6 hda tri mot, ma c6 cac lién két da cacbon-cacbon béo,

R? ¢6 thé gibng nhau hogc khac nhau v biéu thi nguyén tt hydrd hodc cac gbc

hydrocacbon dugc thé tiy ¥, c6 hoa tri mot,

alao0, 1,2 hodc 3,

bla0hodc1va

clao, 1,2 hodc 3,

véi didu kién 1a trong cong thic (I) tdng at+b+c<3, trong it nhat mot don vi c6
cong thte (I) b=1, trong it nht 50%, t6t hon 12 it nhit 60%, tét hon nita 14 it nht 80%,
t6t hon nita 1a it nhit 90% don vi c6 cong thirc (I) a+b=1 va con trong nhiéu nhét 10%,
t6t hon 13 nhidu nhit 8%, t5t hon nita 1a nhidu nhéit 6% cic don vi c6 cong thuc (I)
a+b=3, trong ting trueong hop dua trén tat ca don vi siloxan c6 cong thic (I) trong
nhua polysiloxan hitu co (A),

c4c hop chat hitu (B) ¢6 ¢4 it nhét mét don vi ¢6 cong thirc

CR3,=CR3-CO-Z- (1D,

trong d6

R3 ¢6 thé giéng nhau hoic khac nhau va bidu thi nguyén tit hydrd, goc cyano

-CN hoic gdc hydrocacbon dugc thé tiy ¥, c6 héa tri mdt ma c6 thé bi ngét quing boi

cac nguyén tir khac loai,
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7 ¢6 thé gidng nhau hoic khac nhau va biéu thi —O— hogc —-NR-va

RS ¢6 thé gidng nhau hoic khac nhau va bidu thi nguyén tir hydrd hodc gbc
hydrocacbon dugc thé ty ¥, c6 hoa tri mot, ma c6 thé bi ngét quéng bdi cac nguyén tir
khac loai,

cac chat khoi mao (C), va

cac chét dém (D).
Mo ta chi tiét sang ché

Céc hop phan duoc san xudt theo sang ché bao gdm

cac nhua polysiloxan hitu co (A) chita cac don vi c¢6 chong thitc chung

RaR!'5(OR?)cSiO@-a-b-cy2 . @,

trong do

R c6 thé gibng nhau hozc khéc nhau va tugng trung cho nguyén tit hydrd hodc,
cac géc hydrocacbon dugc thé tuy v, duoc gén SiC-, ¢6 hoa tri mdt, ma khong c6 cac
lién két da cacbon-cacbon béo,

R! ¢6 thé giéng nhau hoic khac nhau va biéu thi céc gbe hydrocacbon dugc thé
tuy y, dugc gén SiC-, ¢ héa tri mot, ma cé céac lién két da cacbon-cacbon béo,

R2 ¢6 thé gidng nhau hoc khic nhau va bidu thi nguyén tir hydré hodc cac gbe
hydrocacbon dugc thé tuy y, c6 hda tri mot,

alao, 1,2 hoic 3,

bla0hodc1va

clao, 1,2 hodc 3,

v6i diéu kién 1a trong cong thic (I) tng at+b+c<3, trong it nhit mot don vi c6
cong thire (I) b=1, trong it nht 50%, tt hon 12 it nhit 60%, tot hon nita 14 it nhat 80%,
t6t hon nita 13 it nhit 90% don vi c6 cong thirc (I) a+b=1 va con trong nhiéu nhét 10%,
t6t hon 13 nhidu nhat 8%, tot hon nita 1a nhidu nhit 6% cac don vi c6 cong thic (I)
a+b=3, trong timg trudng hop dua trén tit ca don vi siloxan ¢ cong thirc (I) trong

nhua polysiloxan hitu co (A),
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céc hop chit hitu (B) ¢6 ¢6 it nhit mot don vi c6 cong thirc

CR3,=CR3-CO-Z- 1D),
trong do

R? ¢6 thé giéng nhau hogc khac nhau va biéu thi nguyén tir hydro, gdc cyano

-CN hodc géc hydrocacbon duoc thé tiy v, c6 hoa tri mdt ma c6 thé-bi ngét quang boi

céc nguyén tir khéc loai,
7 c6 thé gidng nhau hoic khac nhau va biéu thi —O— hogc -NR’>-va

RS ¢6 thé gidng nhau hodc khac nhau va biéu thi nguyén tt hydrd hodc gbe
hydrocacbon dugc thé tiy ¥, c6 hoa tri mdt, ma c6 thé bi ngét quéang boi cac nguyen tir

khéac loai,
céc chit khoi mao (C), va
cac chat dém (D).

Céc vi du vé cac gbe hydrocacbon, duge gén SiC-, ¢6 hoa tri mot R 1a céc gbe
alkyl, nhu metyl, etyl, n-propyl, isopropyl, 1-n-butyl, 2-n-butyl, isobutyl, tert-butyl, n-
pentyl, isopentyl, neopentyl, gbc tert-pentyl; cac gbc hexyl, nhu gbc n-hexyl; cac gbc
heptyl, nhu gbc n-heptyl; céc gbc octyl, nhu gbc n-octyl va céc gbc isooctyl, nhu
2,4,4-trimetylpentyl va gdc 2,2,4-trimetylpentyl; cac gbc nonyl, nhu gbc n-nonyl; cac
gbc decyl, nhu gbe n-decyl; cac gbc dodecyl, nhu gbc n-dodecyl; gbc hexadecyl, nhu
gbc n-hexadecyl; cac gdc octadecyl, nhu gbc n-octadecyl; cac gde cycloalkyl, nhu
cyclopentyl, cyclohexyl, gbc cycloheptyl va céc gbe metylcyclohexyl; cic gdc aryl,
nhu phenyl, biphenylyl, naphtyl, anthryl va gbc phenanthryl; cac gbc alkaryl, nhu céc
gbc o-, m-, p-tolyl; cac gbe xylyl va céc gbc etylphenyl; va cac gbe aralkyl, nhw gbc

benzyl, gbc - va B-phenyletyl.

Céc vi du v& cac géc hydrocacbon dugc thé, duoc gén SiC-, ¢6 hoa tri mot R 1a
gbe 3-(O-metyl-N-cacbamato)propyl, O-metyl-N-cacbamatometyl, N-
morpholinometyl, 3-glycidyloxypropyl, cyclohexylaminometyl, phenylaminometyl,

isocyanatometyl, 3-isocyanatopropyl, 3-aminopropyl, N-(2-aminoetyl)-3-aminopropyl,
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N-cyclohexyl-3-aminopropyl, succinic anhydrit, 2-(3,4-epoxycyclohexyl)etyl, N-(1,3-
dimetylbutyliden)propyl, aminocacbonylamino, 3-mercaptopropyl va 3-chlorpropyl.

Gbc R tbt hon 1a céc géc hydrocacbon dugc gén SiC-, ¢6 hoa tri mdt, ma co tu
1 dén 18 nguyén tir cacbon va khong cé cac lién két da cacbon-cacbon béo, t&t hon
nita 1 céc gdc alkyl hodc aryl c6 tir 1 dén 8 nguyén tir cacbon, t6t hon nita 1a gbe

metyl.

Cac vi du vé cac gbc dugc thé thy y, duge gén SiC-, ¢6 hoéa tri mot R' ma co
cac lién két da cacbon-cacbon béo 1a vinyl, 1-propenyl, 2-propenyl, n-5-hexenyl, 2-(3-
cyclohexenyl)etyl, 7-octenyl, 10-undecenyl, 4-vinylcyclohexyl, 3-norbornenyl, 2-
bornenyl, 4-vinylphenyl, metacryloyloxymetyl, acryloyloxymetyl, 3-
metacryloyloxypropyl, 3-acryloyloxypropyl va gbc N-(vinylbenzyl)-2-aminoetyl-3-

aminopropyl.

Gbc R tdt hon 1 chita céc gbe hydrocacbon dugc thé tiy ¥, dugc gén SiC-, ¢6
héa tri mdt, ma cé cac lién két hai cacbon-cacbon béo va c6 tir 1 dén 18 nguyén tir
cacbon, t6t hon nita 13 gdc vinyl, metacryloyloxymetyl, acryloyloxymetyl, 3-
metacryloyloxypropyl hodc 3-acryloyloxypropyl, t6t hon nira 1a vinyl hodc gbc 3-

metacryloyloxypropyl, tot hon nita 1a gbc vinyl.

Céc nhya polysiloxan hitu co (A) thudc sang ché c6 thé c6 duy nhat mét gbc R!
hodc hai hodc nhidu hon hai gbc R! khac nhau, trong d6 trudng hop uu tién la téng cac
don vi ¢6 cong thite (I) v6i R = vinyl chiém it nht 80%, tdt hon nita 14 it nhét chiém
90%, t6t hon nita 12 it nhét chiém 95%, dua trén tit ca cic don vi c6 cong thuc (I) voi
b=1.

Cac vi du vé& gbc R?1a céc gbe nhu da dwoc néu dbi véi gbe R va R

Gbc R? tt hon 1a chira nguyén tit hydrd va cac gdc hydrocacbon c6 héa tri mot
¢6 tr 1 dén 18 nguyén tir cacbon, t6t hon la gbc metyl, etyl, n-propyl, isopropyl, n-
butyl, sec-butyl, tert-butyl hodc isobutyl, t6t hon nita 1a nguyén tir hydrd va gbc metyl
hoac etyl.

Trong nhya (A) dugc sir dung trong sang ché, tbng cac don vi c6 cong thirc (1)
v6i b=1 tt hon 14 chiém tir 10% dén 40%, t6t hon nita 1 chiém tir 15% dén 30%.

5
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Nhua (A) duoc st dung trong sang ché, téng cac don vi c¢6 cdng thirc (I) véi
a+b=2 t6t hon 14 chiém nhiéu nhét 1a 30%, t5t hon nita 1a chiém nhidu nhét 12 20%, t6t
hon nita 1 chiém nhidu nhat 1a 10%, t6t hon nfta 14 chiém nhidu nhét 1a 5%, trong timg

truong hop dua trén tbng tat ca cac don vi siloxan c6 cong thuc (I).

Trong nhya (A) dugc str dung trong séng ché, téng cac don vi c6 cong thirc (1)
v6i ¢£0 tdt hon 14 chidm tir 5% dén 60%, t6t hon nita 1a chiém tir 10% dén 55%, t6t
hon nita 1a chiém tir 20% dén 50%, tot hon nita 1a chiém tir 30% dén 45%, trong timg

truong hop dua trén tdng tat ca cac don vi siloxan c6 cong thie (D).

Nhua (A) dugc st dung trong sang ché t5t hon 12 chira trung binh it nhét 12, tt
hon nita 13 trung binh it nhét 15, tdt hon nita 13 trung binh it nhét 18, t&t hon nita 13
trung binh tir 18 dén 50, don vi c6 cong thic (D).

Céc don vi c6 cong thirc (I) tdt hon 1a dugc phan bé théng ké trong nhua

polysiloxan hitu co (A).

Céc vi du vé nhya polysiloxan hitu co (A) 1a cac hop chét (A) ma c6 thé thu
duoc boi phan tmg dong thiy phin céc tetraetoxysilan, organyltrietoxysilan,
diorganyldietoxysilan va/hodc triorganyletoxysilan v6i nude va t6t hon 1a c6 trung
binh it nhat 12, tét hon nita 14 trung binh it nhat 15, t6t hon nita 1a trung binh it nhét 18
nguyén tir silicon trén mdi phén tir. Thay vi sir dung cic etoxysilan dugc néu ¢ trén,
cling c6 thé str dung cic metoxysilan twong tmg d& diéu ché, trong d6 truong hop sau
do6 cac organylmetoxypolysiloxan c6 thé thu dugc. Tuy nhién, cling c6 kha ning sir
dung cic hdn hop gdm etoxy- va metoxysilan, trong d6, sau dé cac nhwa

organylmetoxyetoxypolysiloxan cé thé thu duoc.

Céc vi du wu tién vé cac nhua polysiloxan hitu co (A) nay dugc sir dung trong
sing ché 13 (MeSiOsn)ous(ViSiOsn)o.12(Me(Me0)SiO22)026(Vi(MeO)SiO22)0.07
(Me(HO)Si022)0,02(Me2Si022)0,01(Me(Me0)2Si0112)0,01(Me3SiO112)0,03 Vi khdi luong
mol trung binh tinh theo s& lugng ciia Mn 1a 1860g/mol va khéi lwong mol trung binh
tinh theo trong lugng ctia Mw 1a 4860g/mol,

(MeSi0312)036(ViSi0312)0,00(Me(Me0)Si0212)0.39(Vi(MeO)SiO2/2)0,10Me(HO)Si0212)0.02
(Me2Si022)0,01(Me(Me0)25101/2)0,03 VOi khdi lwgng mol trung binh tinh theo sb lugng

6
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ctia Mn 12 1680g/mol va khéi lugng mol trung binh tinh theo trong lwong ctia Mw la
4340g/mol,

(MeSiO32)0,40(V iSi031)0,10(Me(Me0)Si0212)0,34(Vi(MeO)SiO2/2)0,0s(Me(HO)Si02/12)0,02
(Me2Si0212)0,01(Me(Me0)25101/2)0,02(Me3SiO112)0,03 Vi khéi lwong mol trung binh tinh
theo s6 luong ctia Mn 1a 1640g/mol va khéi lwong mol trung binh tinh theo trong
lugng ciia Mw 1a 4080g/mol,

(MeSi0312)0.44(MaSiO312)0,11(Me(Me0)Si0212)0.2s(Ma(MeO)Si02/2)0,07(Me(HO)SiO272)o,
02(Ma(HO)Si022)0,01(Me2Si0212)0,01((Me(Me0)2SiO12)003  (MesSiO12)003  VOi khdi
Twong mol trung binh tinh theo s6 lugng ctia Mn 1a 1710g/mol va khéi luong mol trung
binh tinh theo trong luong cuia Mw 1a 4700g/mol,

(MeSi0312)0,48(ViSiO312)0,12(Me(Me0)Si022)026(Vi(Me0)SiO212)0,07(Me(HO)Si0212)0,02
(Me2Si022)0,03(Me(MeO)2Si01/2)0,01(Me2(OH)Si012)001 v6i khéi luong mol trung binh
tinh theo s6 luong ctia Mn 1a 1710g/mol va khéi lugng mol trung binh tinh theo trong
lugng ctia Mw 12 4700g/mol,

(MeSi032)0.48(ViSi0312)0,12(10S10312)0,01(Me(Me0)SiO212)026(Vi(MeO) SiO22)0.07(Me(H
0)Si0212)0,02(To(HO)Si0212)0,01(Me2S10212)0,01(Me(Me0)2Si012)0,01(Io(OH)2S1012)0,01
v6i khéi luong mol trung binh tinh theo s6 lwong ctia Mn 1a 1540g/mol va khéi luong
mol trung binh tinh theo trong luwong cia Mw 1a  3630g/mol,
(MeSiO312)0.25(V iSiO3/2)0,1o(PhSiO3/2)o,15(Me(MeO)SiOz/z)o,21(Vi(MeE))SiOz/z)o,09(Ph(M
¢0)Si021)0,11(Me(HO)Si02/2)0,01(Ph(HO)Si02/2)0,02(Me28i02/2)0,01(Me(Me0)2510112)0,01
(Ph(OH)(MeO)SiO12)0.01(Me3SiO1n)o03 v6i khdi luong mol trung binh tinh theo s
luong ctia Mn la 1040g/mol va khéi lwong mol trung binh tinh theo trong luong cla
Mw 1a 1590g/mol,

(MeSi0312)0,46(ViSiO312)0,11(Me(EtO)Si02/2)0.28(Vi(EtO)SiO212)0,08(Me(HO)SiO212)0,02

(Me2Si02/2)0,01(Me(EtO)2Si01/2)0,01(Me3Si012)0,03 VOi khéi luong mol trung binh tinh
theo s6 luong ctia Mn 1a 1610g/mol va khéi lugng mol trung binh tinh theo trong
lugng ctia Mw 1a 3690g/mol,
(MeSi0372)0,29(ViSiO312)0.22(Me(MeO)Si02/2)0,08(Vi(MeO)Si02/2)0,06(Me(HO)S10272)0,01
(Me2Si02/2)024(Me(Me0)2S1012)0,01(Me(MeO0)SiO212)0,05(Me3SiO1/2)0,04 Vi khéi lugng

7
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mol trung binh tinh theo s6 lwong ctia Mn 1a 2200g/mol va khéi lugng mol trung binh
tinh theo trong lugng clia Mw 1a 6800g/mol, -

trong d6 Me biéu thi metyl, Vi biéu thi vinyl, Et bidu thi etyl, Ph biéu thi
phenyl, Ma biéu thi 3-metacryloyloxypropy! va o biéu thi gbc 2,4,4-trimetylpentyl.

Céac nhua (A) dugc st dung trong sang ché c6 thé 1a dang rén hodc dang long &
nhiét d6 23°C va ép suét 1000hPa, v6i cac chit nhya (A) tot hon 13 & dang long & nhiét
d6 23°C va ap suat 1000hPa.

Néu cac nhya (A) duge sir dung trong sang ché 1a dang 1ong, ching c6 do nhét
dong luc t6t hon 14 it nhit bang 1000mPa.s, t5t hon nita 1a ndm trong khodng tir
1500mPa.s dén 1000000mPass, tét hon nita 1a nim trong khoang tir 3000mPa.s dén
100000mPa.s, trong ting trudng hop déu & nhiét 4o la 23°C.

Trong pham vi ctia sang ché, d nhét dong luc dwoc xac dinh theo DIN 53019 &
nhiét d9, trir khi dugc chi dinh theo cach khac, béng 23°C va tai 4p suét khi quyén
bang 1013hPa. Phép do dugc thyc hién bang cach st dung nhot ké quay Physica
MCR 300 tir nha san xuit Anton Paar. Trong trudng hop nay hé théng do hinh tru
ddng truc (CC 27) v6i khe do hinh khuyén bang 1,13mm dugc st dung cho céc d6
nhét tir 1 dén 200mPa.s, va hé thdng do cone-plate (hé thong Searle v6i nén do CP 50-
1) duge st dung cho do nhdt 16n hon 200mPa.s. Do dbc trugt dugc 1am thich tng véi
6 nhét polime (1 dén 99mPa.s tai 100s7; 100 dén 999mPa.s tai 200s™'; 1000 dén
2.999mPa.s tai 120s'; 3000 dén 4999mPa.s tai 80s™; 5000 dén 9999mPa.s tai 62s7;
10.000 dén 12.499mPa.s tai 50s™; 12.500 dén 15.999mPa.s tai 38,5s; 16.000 dén
19.999mPa.s tai 33s7; 20.000 dén 24.999mPa.s tai 255°'; 25.000 dén 29.999mPa.s tai
20s1: 30.000 dén 39.999mPa.s tai 17s); 40.000 dén 59.999mPa.s tai 10s'; 60.000 dén
149.999 tai 5s°; 150.000 dén 199.999 mPa.s tai 3,3s™!; 200.000 dén 299.999mPa.s tai
2,5s°1; 300.000 dén 1.000.000mPa.s tai 1,5s°.

Sau khi hé théng do da dugc quy dinh dén nhiét d6 do, chuong trinh do ba giai
doan dugc st dung, bao gbm pha ting nhanh, cit dat so bo va do do nhét. Pha tang
nhanh dién ra béi du ting 1én duge chia do cta 46 déc truot trong mdt phut dén do dbc
truot nhu dugc biéu thi & trén ma tai d6 viéc do dac di2n ra, tbc d6 nay phu thudc vao

d6 nhét biét trude. Ngay sau khi viéc do dac nay dat dugc, pha cit dut so bd dién ra
8
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voi d6 déc truot khong ddi trong thoi gian 30 gidy, sau d6 dd nhét duge xac dinh boi
viéc thuc hién 25 phép do don 1é trong mdi 4,8 gidy, tir d6 gid tri trung binh dugc xac
dinh. Gi4 tri trung binh twong tmg v6i dd nhét dong luc, ma dugc béo cao voi don vi

do la mPa.s.

Céc nhua (A) duoc st dung trong sang ché c6 khéi lwong mol trung binh tinh
theo s& lwong ctia Mn 5t hon 1a ndm trong khoang tir 1000 dén 6000g/mol, tot hon
nita 12 nim trong khoing tir 1100g/mol dén 5000g/mol, t5t hon nita 1 nim trong
khoang tir 1200g/mol dén 4000g/mol, dac biét hon 14 nim trong khoang tir 1400g/mol
dén 3000g/mol.

Trong pham vi ciia sang ché, khéi luong mol trung binh tinh theo s6 lugng ca
Mn va khdi lugng mol trung binh tinh theo trong lugng ciia Mw, dugc lam tron dén sb
nguyén cta 10 theo chuong 4 cua tiéu chuén DIN 1333:1992-02, dugc xac dinh véi
sic ky riy phan tit (size exclusion chromatography - SEC/GPC) theo ti€u chuén
DIN 55672-1/ISO 160414-1 va con theo tiéu chudn ISO 160414-3, béng cach str dung
céc chun polystyren dé hiéu chinh b ot dua trén polystyren-co-divinylbenzen lam
pha tinh va bao gdm ba c6t v6i sy phan bd kich thudc hat khac nhau, theo thir tu
10.000A, 500A va 100A, véi kich thuge ray lén hon 450000g/mol. Céc thanh phén
chira phenyl dugce xac dinh bang cach st dung THF lam dung méi, cac thanh phin
khong chira phenyl st dung toluen 1am dung méi. Vi¢c phén tich dugc tién hanh véi
nhiét d6 cot bing 40+1°C va véi b do chi s6 khic xa.

Céac nhua (A) dugce st dung trong sing ché 1a san phdm thuong mai thong
thuong va/hodc c6 thé didu ché dugc boi cac phuong phap hda hoc thong thuong.

Céc hop chat (B) duoc st dung trong sang ché t5t hon 13 cac hop chit c6 tir 5
dén 50 nguyén tir cacbon, t5t hon nita 1a c6 tir 6 dén 20 nguyén tir cacbon. '

Céc hop chét (B) dugc st dung trong sang ché t6t hon 1a cac hop chét hitu co c6
it nhAt mot don vi c6 cong thirc (II) ma khong c6 nguyén tir silicon.

Céc hop chét (B) dugc st dung trong sang ché t6t hon 13 chit long & nhiét do
thip hon 60°C, tét hon nira 1a thip hon 40°C, t6t hon nita 1a thap hon 30°C, trong timg
truomg hop déu & 4p suét bing 1000hPa.
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Céc hop chit (B) duoc stt dung trong séng ché c6 diém s6i & nhiét d6 5t hon 1
it nhit bing 120°C, 5t hon nita 1 & nhiét d¢ it nhat bang 150°C, tot hon nita 12 & nhiét
d6 it nhét bing 200°C, trong m3i trudng hop déu & 4p suét bang 1000hPa.

Céc vi du v& gbc R3 1a cac gbe duge néu cho R vaR!, va con 1a gde cyano.
Gbc R3 t6t hon 1a bao gdom nguyén tir hydrd hodc 1a goc metyl.
Céc vi du v& gbc RS 12 cac gbe duge néu cho R vaR!.

Gbc R® t6t hon 13 bao gdm nguyén tir hydrd hodc céac gdc hydrocacbon no, béo,

¢6 hoa tri mot, t6t hon 1a nguyén tir hydrd hogc gdc metyl.
Géc Z t6t hon 1a chira —O—.

Céc hop chit (B) tdt hon 14 cac acrylat hodc metacrylat hitu co, t6t hon nira 13
mono-, di- hodc triacrylat hitu co hodc mono- hodc di- hodc trimetacrylat hitu co, tbt

hon nita 12 mono- hodc diacrylat hitu co hodc mono- hodc dimetacrylat hitu co.

Céc vi du v& cac hop chat (B) dugc st dung trong sang ché 13 tripropylen
glycol diacrylat (CAS: 42978-66-5), (1-metyletyliden)bis(4,1-phenyleneoxy-3,1-
propanediyl) bismetacrylat (CAS: 27689-12-9), tris(2-acryloyloxyetyl) isocyanurat
(CAS: 40220-08-4), (5-etyl-1,3-dioxan-5-yl) metyl acrylat (CAS: 66492-51-1),
(octahydro-4,7-metano-1H-indenediyl)bis(metylen) diacrylat (CAS: 42594-17-2),
(octahydro-4,7-metano-1H-indenediyl)bis(metylen) dimetacrylat (CAS: 43048-08-4),
[2-(acryloyloxy)etyl]trimetylamoni clorit (CAS: 44992-01-0), [2-
(metacryloyloxy)etyl]trimetylamoni clorit (CAS: 5039-78-1), 1,1,1-trimetyloletan
trimetacrylat (CAS: 24690-33-3), 1,1,1-trimetyloletan triacrylat (CAS: 19778-85-9),
1,12-dodecanediol dimetacrylat (CAS: 72829-09-5), 1,2,5-pentanetriol trimetacrylat
(CAS: 287196-31-0), 1,3-propanediol diacrylat (CAS: 24493-53-6), 1,3-butanediol
diacrylat (CAS: 19485-03-1), 1,3-butanediol dimetacrylat (CAS: 1189-08-8), 1.4-
butanediol diacrylat (CAS: 1070-70-8), 1,4-butanediol dimetacrylat (CAS: 2082-81-7),
1,5-pentanediol diacrylat, 1,5-pentanediol dimetacrylat, 1,6-hexanediol diacrylat
(CAS: 13048-33-4), 1,6-hexanediol dimetacrylat (CAS: 6606-59-3), 1,7-heptanediol
dimetacrylat, 1,8-octanediol dimetacrylat, 1,9-nonanediol diacrylat (CAS: 107481-28-
7), 1,9-nonanediol dimetacrylat (CAS: 65833-30-9), 1,10-decanediol diacrylat (CAS:
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13048-34-5), 1,10-decanediol dimetacrylat (CAS: 6701-13-9), 1,4-cyclohexanediol
dimetacrylat (CAS: 38479-34-4), 1,4-butanediylbis[oxy(2-hydroxy-3,1-propanediyl)]
diacrylat (CAS: 52408-42-1), 2-(1-(2-hydroxy-3,5-di-tert-pentylphenyl)etyl)-4,6-di-
tert-pentylphenyl ~acrylat (CAS: 123968-25-2), 2-(2-ox0-1-imidazolidinyl)etyl
metacrylat (CAS: 86261-90-7), 2-(2-vinyloxyethoxy)etyl acrylat (CAS RN: 86273-46-
3), 2-(dietylamino)etyl metacrylat (CAS: 105-16-8), 2-(dimetylamino)etyl acrylat
(CAS: 2439-35-2), 2-(dimetylamino)etyl metacrylat (CAS: 2867-47-2), 2-
(metacryloyloxy)etyl acetoacetat (CAS: 21282-97-3), 2,2,2-triﬂuo;oetyl metacrylat,
2,2,6,6-tetrametyl-4-piperidyl acrylat, 2,2,6,6-tetrametyl-4-piperidyl metacrylat, 2,2-
dimetylpropanediol dimetacrylat (CAS: 1985-51-9), 2,3-dihydroxypropyl metacrylat,
2,3-epoxypropyl metacrylat, 2-[[2,2-bis[[(1-oxoallyl)oxy]metyl]butoxy]metyl]-2-etyl-
1,3-propanediyl ~ diacrylat (CAS: 94108-97-1), 2-[2-(2-etoxyetoxy)etoxy]etyl
metacrylat (CAS: 39670-09-2), 2-[2,2-bis(2-prop-2-enoyloxyetoxymetyl)butoxy]etyl
3-(dibutylamino)propanoat (CAS: 195008-76-5), bisphenol A etoxylat dimetacrylat
(CAS: 41637-38-1), 2-allyloxyetoxyetyl metacrylat (CAS: 58985-94-7), 2-buten 1,4-
dimetacrylat, 2-butyl-2-etyl-1,3-propanediol dimetacrylat, 2-cloroetyl metacrylat, 2-
cyanoetyl acrylat, 2-cyanoetyl metacrylat, 2-etoxyetyl metacrylat, 2-etylbutyl
metacrylat, octocrylen (CAS: 6197-30-4), 2-etylhexyl acrylat (CAS: 103-11-7), 2-
etylhexyl metacrylat (CAS: 688-84-6), 2-etylhexyl trans-4-metoxycinnamat (CAS:
83834-59-7), 2-hydroxy-3-phenoxypropyl acrylat, 2-hydroxy-3-phenoxypropyl
metacrylat, 2-hydroxyetyl acrylat, 2-hydroxyetyl metacrylat, 2-isocyanatoetyl acrylat,
2-isocyanatoetyl metacrylat, 2-metoxyetyl 2-cyanoacrylat, 2-metoxyetyl acrylat (CAS:
3121-61-7), 2-metoxyetyl metacrylat, 2-metylbutyl acrylat, 2-metylbutyl metacrylat,
2-metylhexadecyl ~ 2-metylprop-2-enoat,  2-n-butoxyetyl — metacrylat,  2-N-
morpholinoetyl metacrylat, 2-octyl cyanoacrylat, 2-phenoxyetyl acrylat (CAS: 48145-
04-6), 2-phenoxyetyl metacrylat, 2-phenyletyl' 2-cyanoprop-2-enoat (CAS: 160583-22-
2), 2-phenyletyl metacrylat, 2-propylheptyl acrylat (CAS: 149021-58-9), 2-
propylheptyl ~metacrylat, 2-tert-butylaminoetyl —metacrylat, 3-(acryloyloxy)-2-
hydroxypropyl metacrylat (CAS: 1709-71-3), 3-(prop-2-enoyloxy)-2,2-bis[(prop-2-
enoyloxy)metyl]propyl prop-2-enoat (CAS: 144086-02-2), 3,3,4,4,5,5,6,6,7,7,8,8,8-
tridecafluorooctyl acrylat, 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl metacrylat, 3,4-
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epoxycyclohexylmetyl — metacrylat,  3,5,5-trimetylhexyl =~ metacrylat,  3,6,9-
trithiaundecametylen 1,11-dimetacrylat, 3-cloro-2-hydroxypropyl metacrylat, 3-
dimetylaminopropyl =~ metacrylat,  3-hydroxy-2,2-dimetylpropyl  3-hydroxy-2,2-
dimetylpropionat (CAS: 1115-20-4), 3-metoxybutyl metacrylat, 3-metyl-1,5-
pentanediyl diacrylat, 3-phenylpropyl metacrylat, 4-(1,1-dimetyletyl)cyclohexyl
acrylat, 4-cumylphenyl metacrylat, 4—hydro'xybutyl acrylat (CAS: 2478-10-6), 4-
phenylbutyl metacrylat, 6-(2,5-dihydro-3,4-dimetyl-2,5-dioxo-1H-pyrrol-1-yl)hexyl
metacrylat, 6-clorohexyl metacrylat, 7-oxabicyclo[4.1.0]hepfén-3-ylmetyl 2-
metylprop-2-enoat, acetoacetoxyetyl metacrylat, axit acrylic, allyl metacrylat,
allyloxyetyl metacrylat, allyloxypropyl metacrylat, behenyl acrylat, behenyl
metacrylat, benzyl cinnamat, benzyldimetyl[2-[(1-oxoallyl)oxy]etyllamoni clorit,
benzyl metacrylat, bisphenol A dimetacrylat, bisphenol A etoxylat dimetacrylat, butyl
2-cyanoacrylat (enbucrilat), butyl diglycol metacrylat, Cardura acrylat, cinnamyl
metacrylat, crotyl metacrylat, cyclohexyl metacrylat, cyclopentyl metacrylat, D,L-
mentyl metacrylat, dicyclopentanyl metacrylat, dicyclopentenyloxyetyl metacrylat
(CAS: 68586-19-6), dietylen glycol butyl ete imetacrylat, dietylen glycol dimetacrylat,
dipropylen glycol dimetacrylat, diuretan dimetacrylat, hdn hop gdém cic chit dong
phan (CAS: 72869-86-4) epoxy acrylat (CAS: 55818-57-0), epoxy acrylat (CAS:
68958-77-0), etyl 2-cyano-3,3-diphenylacrylat, etyl 2-cyano-3-etoxyacrylat, etyl 2-
cyanoacrylat (CAS: 7085-85-0), etyl 3-benzoylacrylat, etyl cinnamat, etyl diglycol
metacrylat, etylen glycol dimetacrylat (CAS: 97-90-5), etyl acrylat, etyl metacrylat,
etylthioetyl metacrylat, etyl trans-3-(N,N-dimetylamino)acrylat, etyl trietylen glycol
metacrylat, etyl triglycol metacrylat, furfuryl metacrylat, glycerol dimetacrylat,
glycerol metacrylat, glycerol propoxytriacrylat, glycerol trimetacrylat, hexadecyl
acrylat, hexadecyl metacrylat (CAS: 2495-27-4), hexahydro-4,7-metano-1H-indenyl
acrylat (dihydrocyclopentadienyl —acrylat), hexoxyetyl metacrylat, hydantoin
hexacrylat, hydroxybutyl metacrylat, hydroxypropyl acrylat (CAS: 25584-83-2),
hydroxypropyl metacrylat (CAS: 27813-02-1), icosyl acrylat, icosyl metacrylat,
isobornyl acrylat (CAS: 5888-33-5), isobornyl metacrylat (CAS: 7534-94-3), isobutyl
acrylat, isobutyl metacrylat, isocyanatoetyl metacrylat, isodecyl acrylat, isodecyl
metacrylat, isooctyl acrylat (CAS: 29590-42-9), isopentyl metacrylat, isopentyl p-
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metoxycinnamat, isopropyl (2Z)-3-iodoacrylat, isopropyl acrylat, isopropyl metacrylat,
isotridecyl metacrylat, metacrylat, metacryloylaxeton, 3-metylbut-2-yl metacrylat,
metacrylic anhydrit, axit metacrylic, metallyl metacrylat, metoxyetoxyetyl metacrylat,
metoxypropyl metacrylat, metyl-2-cyanoacrylat, metyl 2-fluoroacrylat, metyl 3-
metoxyacrylat, metyl 3-metyl-2-butenoat, metyl acrylat, metyl buten-2-yl-1-
metacrylat, metyl cinnamat, metyl metacrylat, metyl p-hydroxycinnamat,
metyltripropylen glycol metacrylat, N,N-dietylaminoetyl metacrylat, meopentyl
glycol-propoxylated diacrylat (CAS: 84170-74-1), neopentyl glycol dimetacrylat
(CAS: 1985-51-9), neopentyl metacrylat, n-butyl acrylat, n-butyl metacrylat (CAS: 97-
88-1), n-decyl acrylat, n-decyl metacrylat, n-dodecyl acrylat, n-dodecyl metacrylat
(CAS: 142-90-5), n-heptyl acrylat, n-heptyl metacrylat, n-hexyl acrylat, n-hexyl
metacrylat, n-nonyl acrylat, n-nonyl metacrylat, n-octadecyl acrylat, n-octadecyl
metacrylat, n-octyl acrylat, n-octyl cyanoacrylat, n-octyl metacrylat, norbornyl
metacrylat, n-pentyl acrylat, n-pentyl metacrylat, n-propyl acrylat, n-propyl
metacrylat, n-undecyl acrylat, n-undecyl metacrylat, octyl cyanoacrylat (CAS:
133978-15-1), dipropylen glycol diacrylat (CAS: 57472-68-1), pentaaerythritol acrylat
(CAS: 1245638-61-2), pentaerythritol dimetacrylat, pentaerythritol tetraacrylat; phenyl
metacrylat, axit phosphoric 2-hydroxyetyl metacrylat este (CAS: 52628-03-2),
piperidineetyl metacrylat, p-nitrophenyl metacrylat, polyete polytetraacrylat (CAS:
51728-26-8), polyetylen glycol dimetacrylat, polypropylen glycol diacrylat (CAS:
52496-08-9), polypropylen glycol dimetacrylat(CAS: 25852-49-7), propargyl
metacrylat, p-vinylbenzyl metacrylat, sec-butyl acrylat, sec-butyl metacrylat, sec-
pentyl metacrylat, ddu déu nanh, dau epoxy héa, acrylat (CAS: 91722-14-4), sorbitol
dimetacrylat, sorbitol metacrylat, sorbitol pentametacrylat, sulfoetyl metacrylat, tert-
butyl acrylat, tert-butylaminoetyl metacrylat, tert-butyl metacrylat, tetradecyl acrylat,
tetradecyl metacrylat, tetrahydrofurfuryl metacrylat, tridecyl acrylat, tridecyl
metacrylat, trietylen glycol dimetacrylat (CAS: 109-16-0), trimetylolpropan etoxylat
triacrylat (CAS: 28961-43-5), trimetylolpropan triacrylat (CAS: 15625-89-5),
trimetylolpropan trimetacrylat (CAS: 3290-92-4), trityl metacrylat, ureido metacrylat,
vinyl 4-metacryloyloxybutyl ete, vinyl metacrylat, acrylamit, axit 2-acrylamido-2-
metylpropanesulfonic, N-tert-butylacrylamit, N-(hydroxymetyl)metacrylamit, N-[3-
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(dimetylamino)propyl]metacrylamit, metacrylamit, N,N-dimetylacrylamit, N,N-
dimetylmetacrylamit, N-(1,1 ,3,3-tetrametylbutyl)acrylamit, N-(1,1-dimetyl-3-
oxobutylacrylamit ~ (CAS:  2873-97-4),  N-(hydroxymetyl)acrylamit, = N-[3-
(dimetylamino)propyl]acrylamit, N-[3 -benzotriazol-2-yl-2-hydroxy-5-(1,1,3,3-
tetrametylbutyl)benzyl]-2-metylacrylamit, N-[4-cyano-3-
trifluorometylphenyl]metacrylamit, N-isopropylmetacrylamit, metyl 2-hydroxy-2-(1-
oxo-2-propenylamino)axetat, metyl 2-metoxy-2-[1-oxo-2-(propenyl)amino]axetat, 2-
isobutyryl-3,N-diphenylacrylamit, N-phenylprop-2-enamit, N-(2,2-dimetoxyetyl)prop-
2-enamit, N-metylmetacrylamit, N-etylacrylamit, —N-etylmetacrylamit, ~N,N-
dietylacrylamit, N,N-dietylmetacrylamit, N-propylmetacrylamit, N-
metylolmethacrylamit, N-cyclohexylmetacrylamit, N-tert-butylmetacrylamit, N-tert-
butylacrylamit, N,N'-metylenebis(metacrylamit), N,N'-metylenebis(acrylamit), N-

(isobutoxymetyl)acrylamit, N-(isobutoxymetyl)metacrylamit, N-2-
hydroxyetylacrylamit, N-2-hydroxyetylmetacrylamit, N,N'-
hexametylenebis(metacrylamit), N,N'-hexametylenebis(acrylamit), N,N-
dimetylaminoetylmetacrylamit, 1,1,5,5-tetrametacrylamit-n-pentan, N,N-

dimetylaminopropylmetacrylamit (CAS: 5205-93-6) va N-dodecylacrylamit.

Mot cach rat vu tién, cac hop chét (B) duoc sir dung trong sang ché 13 trietylen
glycol dimetacrylat (CAS: 109-16-0), trimetylolpropan triacrylat (CAS: 15625-89-5),
n-butyl metacrylat (CAS: 97-88-1), n-dodecyl metacrylat (CAS: 142-90-5), 2-
etylhexyl acrylat (CAS: 103-11-7), 2-etylhexyl metacrylat (CAS: 688-84-6), 2-
hydroxyetyl acrylat (CAS: 818-61-1), 2-hydroxyetyl metacrylat (CAS: 868-77-9),
hydroxypropyl acrylat (CAS: 25584-83-2), hydroxypropyl metacrylat (CAS: 27813-
02-1), 2-metoxyetyl acrylat (CAS: 3121-61-7), etylen glycol dimetacrylat (CAS: 97-
90-5), isobornyl acrylat (CAS: 5888-33-5), isobornyl metacrylat (CAS: 7534-94-3),
glycerol propoxytriacrylat (CAS: 52408-84-1), 1,4-butanediol dimetacrylat (CAS:
2082-81-7), 1,6-hexanediol dimetacrylat (CAS: 6606-59-3), 1,9-nonandiol diacrylat
(CAS: 107481-28-7), dipropylen glycol diacrylat (CAS: 57472-68-1), polypropylen
glycol diacrylat (CAS: 52496-08-9), polypropylen glycol dimetacrylat (CAS: 25852-
49-7) hoic 2-(dimetylamino)etyl metacrylat (CAS: 2867-47-2).
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Céc hop phin thudc séng ché chua thanh phan (B) véi lugng t6t hon 14 nim
trong khoang tir 1 dén 250 phén tinh theo trong lugng, t6t hon nita 12 nim trong
khoang tir 15 dén 50 phan tinh theo trong lugng, trong tmg trudng hop dua trén 100
phan tinh theo trong lwong cla thanh phén (A)

Céc hop phan thudc sang ché tdt hon 1a chira it nhét hai thanh phin (B) khéc
nhau, t&t hon 14 it nht hai acrylat hodc metacrylat (B) khac nhau, va t6t hon nita 1a
thanh phan (B) bao gdm cac hop chat duoc lya chon tir 2-hydroxyetyl acrylat, 2-
hydroxyetyl metacrylat, hydroxypropyl acrylat va hydroxypropyl metacrylat.

Mot céch rat uu tién 1a cdc hop phan thudc séng ché chira it nhit mot thanh
phdn (B) dwoc Iya chon ti 2-hydroxyetyl acrylat, 2-hydroxyetyl metacrylat,
hydroxypropyl acrylat va hydroxypropyl metacrylat va con it nhat mét thanh phén (B)
khac duoc lua chon tir 1,6-hexanediol dimetacrylat (CAS: 6606-59-3), 1,9-nonanediol
diacrylat (CAS: 107481-28-7), polypropylen glycol diacrylat (CAS: 52496-08-9),
polypropylen glycol dimetacrylat (CAS: 25852-49-7), 2-etylhexyl acrylat (CAS: 103-
11-7), 2-etylhexyl metacrylat (CAS: 688-84-6), isobornyl acrylat (CAS: 5 888-33-5) va
isobornyl metacrylat (CAS: 7534-94-3), c4c hop phan nay ¢6 uu diém 1a it mui,

Hon nita, cai bién uu tién ddc biét, cac hop phan thudc sang ché chua it nhét
mdt thanh phin (B) dugc lya chon tir 2-hydroxyetyl acrylat, 2-hydroxyetyl metacrylat,
hydroxypropyl acrylat va hydroxypropyl metacrylat va con it nhét n;cf)t thanh phan (B)
khac duoc lva chon tir n-butyl metacrylat, sec-butyl metacrylat, isobutyl metacrylat,
tert-butyl metacrylat, n-butyl acrylat, sec-butyl acrylat, isobutyl acrylat va tert-butyl
acrylat.

Cac hop phén thudc sang ché ¢6 thé dugc tao 1én két ngang theo cac k¥ thuét
polyme hoéa hién nay, vi du birc xa tia UV hodc buc xa béng nhiét, véi ky thuét wu tién
12 kich hoat nhiét.

Céc chit khoi mao (C) c6 thé 1a chit khoi mao co ban hién c6, vi dy, nhu cac
peroxit hitu co hodc v6 co, cac hop chét azo, céc chét khoi mao C-C hogc hé théng
chit hoa cung tao gbc két hop véi mudi kim loai nhu duoc md ta trong tai liéu
DE-A 102013 114 061 va EP-B 2 985 318.
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Céc vi du vé céc chit khoi mao (C) 1a céc chét khoi mao gbc tw do, nhu céc
peroxit hitu co, nhu 2-butanon peroxit, metyl etyl keton peroxit, cyclohexanon peroxit,

acetylaceton peroxit, metyl isobutyl keton peroxit, dilauroyl peroxit, dibenzoyl peroxit,

di(2,4-diclorobenzoyl)peroxit, di(4-metylbenzoyl)peroxit, di(tert-
butylperoxyisopropyl)benzen, dicumylperoxit, 2,5-dimetyl-2,5-di(tert-
butylperoxy)hexan, 2,5-dimetyl-2,5-di(tert-butylperoxy)hex-3-yne, di-tert-

butylperoxit, tert-buty cumyl peroxit, tert-butyl monoperoxymaleat, tert-amylperoxy 2-
etylhexanoat, tert-amyl peroxyneodecanoat, tert-butyl peroxyisobutyrat, tert-butyl
peroxy-3,5,5-trimetylhexanoat, tert-butyl peroxybenzoat, butyl-4,4-di(tert-
butylperoxy)valerat, 1,1-di(tert-butylperoxy)-3,3,5-trimetylcyclohexan, cumyl
hydroperoxit, tert-butyl hydroperoxit, di(4-tert-butylcyclohexyl) peroxydicacbonat,
di(n-propyl) peroxydicacbonat va tert-butyl peroxy-2-etylhexyl cacbonat; cac chat
khoi méo azo, nhu azobis(isobutyronitril), 1,1'-azobis(cyclohexanecacbonitril) va 1,1-
azobis(hexahydrobenzonitril); va cac chét khoi mao C-C, nhu 1,1,2,2-tetraphenyl-1,2-

etanediol.

Céc chét khoi mao (C) dugc st dung trong sing ché c6 thé dugc phin tén hodc
dugc hoa tan trong céc hop chét organosilicon (G) dugc sir dung tity ¥ hodc cdc dung
moi (L).

Céc chat khoi mao (C) dugce st dung trong sang ché c6 thé 14 chét rén hozc chét
long & nhiét d6 23°C va dp sudt 1000hPa; t6t hon 1 chit khoi mao (C) 1a chét 1ong &
nhiét d 23°C va 4p suit 1000hPa.

Néu céc chit khoi mao (C) duge phan tan hodc dugc hoa tan trong céac hop chat
organosilicon (G) hodc dung moéi (L) duge dljmg tuy y, sau d6 cac hop chét (G) hoic
(L) tét hon 1 ¢6 diém soi it nhit bing 100°C, t6t hon nita 12 it nhat bang 150°C, tot
hon nita 1 it nhét bing 200°C, trong mdi trudng hop du & 4p suét bang 1000hPa.

Phuong 4n wu tién dugc dua ra 1a str dung céc chét khoi mao (C) kich hoat dugc
boi nhiét ¢6 nhiét do chu ky ban ra trong 1 gidy ndm trong khoang tir 60°C dén 200°C,
t6t hon 1a ndm trong khoang tir 80°C dén 160°C, t6t hon nita 14 ndm trong khoang tir
90°C dén 130°C.
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Céc hop phan thudc séng ché bao gdm thanh phén (C) véi lugng t6t hon 14 bang
0,1 dn 5 phan tinh theo trong lugng, t6t hon nita 1a bang 0,2 dén 3 phéan tinh theo
trong lugng, timg truong hop dua trén 100 phan tinh theo trong lugng tdng cac thanh
phan (A) va (B).

Céac chit dém (D) duogc st dung trong cac hop phn thudc sing ché c6 thé 1a

chét dém bit ky da duge biét dén cho dén nay.

Céc chit dém (D) duoc st dung trong sang ché tdt hon 14 cac chit dém ma hoa
tan trong toluene voi lugng it hon 1% tinh theo trong lugng ¢ nhiét 6 23°C va ap suét

1000hPa.

Céc vi du vé& cht dém (D) 14 céc chit dém khong tang cimg, cac chit dém nay
¢6 dién tich bé& mat BET tt hon 1 1én dén 50m?/g, nhu thach anh, ia@t thach anh, hat
nhod thach anh, bot thach anh néng chéy, bot thuy tinh thach anh, bot thuy tinh,
cristobalit, bot cristobalit, hat nho cristobalit, diatomit, cac silicat khong hoa tan duge
trong nudc, nhu canxi silicat, magié silicat, ziriconi silicat, d4 tan, cao lanh, cac zeolit;
cac bot oxit kim loai, nhu cac oxi nhom, titan, sit hodc kém va cac oxit hén hop ctia
cac chét ndy; bari sunfat, canxi cacbonat, bt d4, thach cao, silicon nitrit, silicon
cacbua, bo nitrit, cic bot déo, nhu cac bot polyacrylonitril; cac chit dém tdng cung,
céc chét dém nay c6 dién tich bé mat BET 16n hon 50m?/g, nhu silic dioxit duge san
xudt bing cach hoa nhiét, silic didxit duoc két tia, voi két tha, mudi than, nhu mudi 10
va mudi axetilen, va cac oxit nhom silic dugc tron 13n ¢6 dién tich bé mit BET cao;
nhém trihydroxit, magié hydroxit, cac chit dém hinh cau rong, nhu céc bi gém, cac vi
du vé& cac chit ndy co thé thu duoc voi cic san phém c6 tén thuong mai la
Zeeospheres™ tir nha san xuat 3M Deutschland GmbH tai Neuss, Ptc; cac chit dém
dang soi, nhu wollastonit (canxi silicat), montmorillonit (d4t sét bentonit), bentonit, va
con céc soi thuy tinh duge tan va/hodc duogc nghién (cac soi thuy tinh ngén) hodc cac
soi khoang vat; cac vai dét dang s¢i chira thiy tinh, cacbon hodc chét déo. Cac chit
dém duoc biét dén c6 thé da dugc két xuit ky nudc, thong qua, vi duy, viéc xit Iy v6i
organosilan va/hodc céc organosiloxan hodc v6i axit stearic.

Céac chét dém (D) duogc st dung trong sang ché c6 thé duoc dung hoic riéng 1é

hodc néu khong thi dwoc ding trong hdn hgp mong mudn bét ky voi chét khac.
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Thanh phan (D) t6t hon 14 bao gdm thanh phin dugc lua chon tir céc chat dém
dang hat, bao gém cac chat dém véi chiéu dai 1én dén Scm (D1) va san ph'ém soi ban

thanh phdm bao gdm céc soi c6 chiéu dai 16n hon Sem (D2).

Cac cht dém (D1) duoc st dung trong séang ché c6 ham lugng SiO; tt hon la
16m hon 85% tinh theo trong luong, tdt hon nita 1a 16n hon 95% tinh theo trong lugng,

tdt hon nita 13 1én hon 97% tinh theo trong luong.

Céac chat dém (D1) dugc st dung trong sang ché &t hon 12 bao gdm cac chit
dém vo co, t5t hon 14 céc chéat dém vo co chl’;a silicon, cu thé hon 1a cac chat dém c6
ngudn gbc ty nhién, nhu thach anh, bot thach anh, hat nho thach anh, bot thach anh
néng chay, cristobalit, bdt cristobalit, hat nho cristobalit, va cac chit dém dang soi
chutra silicon cé nguén géc tu nhién nhu montmorillonit va wollastgnit, hoac cac san
phém tdng hop chia silicon nhu silic disxit hoa sinh, ma ¢6 thé thu duge boi phuong
phap thiy phan ngon ltra, vi du tetraclorosilan trong ngon Itra khi oxyhydro (silica
dugc hun khoéi), hodc cac soi chira silicon téng hop, vo co, dang s¢i nhu céc soi thiy

tinh ngén duoc tan hoac duoc nghién.

V6i chit dém (D1) wu tién cu thé bao gdm bot thach anh, hat nho thach anh, bot

cristobalit, hat nho cristobalit, montmorillonit hodc wollastonit.

Chit dém (D1) cu thé hon bao gbém -bot thach anh, hat nho thach anh, bot

cristobalit hodc hat nho cristoballit.

Céc chit dém (D2) duoc st dung tot hon 12 céc soi dét, lust Xép, so1 dan, soi
bén, luéi hodc soi khong dét, trong do6 céc soi co thé chira vat lidu tao soi bat ky da
duoc biét dén cho dén ngay nay, nhu cac sgi vo co clia bazan, bo, thiy tinh, gdm hoic
thach anh; cac sgi kim loai gém thép, cac soi hitu co gém aramit, cacbon, PPBO,
polyeste, polyamit, polyetylen hodc polypropylen; va con céc soi tu nhién gdm soi
lanh, soi gai dau, gb hoic sidan.

Céc chat dém (D1) va (D2) dugc st dung trong sdng ché c6 thé da duoc xtr ly
bé mit thy y. Tt hon 1a cac chit dém (D1) duge st dung trong sang ché khong duoc
xtt Iy bé mit. Tét hon 1a cac chit dém (D2) dufgc str dung trong sang ché duoc xtr ly bé

mat.
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Theo mdt phuong an uu tién, cac hop phan thudc sang ché 1a c4c hop phén c6

cac chit dém (D1) bao gdm céc chét dém dang hat (D1) (hop phan 1).

Theo mdt phuong an uwu tién, cac hop phan 1 thudc sang ché bao gdm, nhu

thanh phan (D1), hdn hgp bao gdm chét dém dang hat min va chat dém dang hat tho.

Néu cac chit dém (D1) trong hop phan 1 thudc sang ché bao gébm hdn hop céc
chit dém min va tho, cac chit dém c6 trong hop phan t6t hon 1a dugc lua chon tir
thach anh va cristobalit, va tdt hon 14 thach anh va cristobalit ¢6 nguén géc tu nhién,

va t6t hon nita 12 hdn hop thach anh min va tho.

Céac chit dm dang hat min (D1) duoc st dung trong sdng ché ¢6 kich thuée hat
t6t hon 14 ndm trong khoang tir 0,02um dén 200pm, t6t hon nita 1a nim trong khoang
tir 0,1pm dén 200pum, rét wu tién 13 ndm trong khoang tir 0,3um dén 100um. Tét hon
12 nhidu nhét 1a 90% tinh theo trong lwgng cac chit dém dang hat min (D1) duoc st
dung trong séng ché c6 kich thudc hat nim trong khoang tr 0,02pm “dé'n 100um, va tdt
hon nita 12 nhidu nhit 90% tinh theo trong lugng chit dém dang hat min (D1) duoc st
dung trong sang ché c6 kich thudc hat nim trong khoang tlr 0,02um dén 70pm. Trong

truong hop cac chit dém dang soi, chi sd ndy twong tmg v6i mirc d6 dai nhét cta soi.

Céc chét dém dang hat tho (D1) dugc st dung trong sang ché c6 kich thuéc hat
t6t hon 1a it nhAt bang 0,2mm, t5t hon nita 1a nim trong khoang tir 0,2mm dén 10mm,
rét ru tién 14 ndm trong khoang tir 0,2mm dén Smm, t6t hon nita 14 ndm trong khoang
tr 0,2mm dén 3mm.

Trong phuong n wu tién khéc, thanh phan (D1) chtta dén mirc d0 it nhét 12 80%
tinh theo trong luong, tot hon 12 it nhét 90% tinh theo trong lugng-hdn hop cac chit
dém dang hat min cd kich thuéc hat ndm trong khoang tir 0,1pm dén nhé hon 200pum
va cac chit dém dang hat thd c6 kich thudc hat nim trong khoang tir 0,2mm dén

10mm.

Puogc st dung mdt cach wu tién hon do 1a chit dém dang hat tho (D1) la thach
anh hoic cristobalit ¢6 ngudn gbc tw nhién.

Néu hén hop cac chit dém dang hat min va dang hat th6é duoc sit dyng lam
thanh phén (D1), thi ti 1€ trong luong cua chit dém dang hat min v6i chit dém dang
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hat thé t&t hon 1 ndm trong khoang tir 5:1 dén 1:5, tdt hon nita 13 ndm trong khoang tir

4:1 dén 1:4, t6t hon nita 12 ndm trong khoang tur 3:1 dén 1:3.

Su thay ddi ti 18 cua chdt dém dang hat min v&i chat dém dang hat thd con c6
th di kém véi nhitng thay ddi trong gi6i han udn; vi du, khi ti 1€ cta chat dém dang
hat min trén chit dém dang hat tho ting 1én, gi¢i han ubn c6 thé tang lén, trong do
trudng hop c6 thé cin lam ting s6 phan cta thanh phan (A) va (B) theo ti 1§ ciia toan

b hdn hop, nhd ¢6 toan bod dién tich bé mit ctia céc hat chat dém 16n hon.

Su phan bd kich thudc hat cua cac hat >500pm t6t hon 1a dugc phan tich bing
cach str dung mdy sang khi ALPINE 200 LS, véi ray phan tich dap tmg cac yeu cau
cha tiéu chuén DINISO 3310-1. Sy phan bd kich thuée hat nim trong khoang tir
0,02pum dn 500pm duge phan tich t6t hon 14 str dung mdy phan tich kich thudc hat
CILAS 1064 tir nha san xuat Cilas.

Theo phuong 4n uu tién khéc, cic hop phdn 1 theo sang ché bao gdm thanh

phﬁn (D1) hoan toan la cac chét dém dang hat min.

Hop phan 1 theo sang ché bao gbdm céc chit dém (D1) véi lugng tinh theo tbng
s t6t hon 14 ndm trong khoang tir 70 &én 99 phan tinh theo trong luong, t6t hon nita 14
ndm trong khoang tir 80 dén 95 phin tinh theo trong lugng, t5t hon nita 1a ndm trong
khoang tir 87 dén 92 phan tinh theo trong lugng, trong timg truong hop dwa trén 100
phan tinh theo trong lugng ctia hop phén. '

Chit dém (D) trong hop phan 1 thudc sang ché t6t hon 13 chita chi yéu va tot
hon nita 14 hoan toan 1 chat &ém (D1).

Theo phuong an uu tién khac, cdc hop phan thudc sang ché 1a c4c hop phin ma
céc chit dém (D) bao gbém céc san phim soi ban thanh phim (D2) (hop phan 2).

Chit dém (D2) trong hop phan 2 thudc sang ché t6t hon 13 bao gdm cac soi dét,
ludi xép dang soi, soi dan, hodc soi bén, tdt hon nita 13 timg soi chita cac soi cacbon,
céc soi thity tinh hodc aramit. :

Céc soi dét (D2) hoac céc ludi sgi xép (D2) dugc st dung trong sang ché trong
ting trudng hop t6t hon 13 duge ding & dang nhiéu 16p.

Hop phén 2 thudc sang ché bao gdm cac chat dém (D2) véi lugng theo téng s6
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t5t hon 12 nim trong khoang tir 40 dén 90 phan tinh theo trong luong, t6t hon 12 ndm
trong khoang tir 50 dén 80 phén tinh theo trong lugng, trong timg trudng hop dwa trén
100 phén tinh theo trong luong hop phan.

Chét dém (D) trong hop phin 2 thudc sang ché t5t hon 1a chtra hdu nhu va tot
hon nita 12 hoan toan chita thanh phan (D2).

Trong phuong &n wu tién, thanh phin (D2) chira dén khoang it nhat 80% tinh
theo trong lugng, t&t hon 12 it nhat 90% tinh theo trong lugng soi dét, ludi soi xép, SOl

dan hodc soi bén.

Ngodi céc thanh phan (A), B), (C) va (D), céc hop phin thudc sang ché c6 the
con bao gdm céc chét khac vé6i cac thanh phan A), (B), (C) va (D),F vi du v& cac chit
nay la cac chit gia toc (E), chét bd tro (F), cac hop chét organosilicon (G), cac chét 6n

dinh (H), dung mdi (L) va cac chat bién d6i (M).

Chét gia t6¢c (E) dugc st dung trong cac hop phén thudc sang ché c6 thé 1a chit
gia téc mong muén bat ky da duoc biét dén cho dén ngay nay vé céc vat liéu vé co ban

c6 thé tao thanh lién két ngang va théng qua phan ing ngung tu.

Céc vi du v& thanh phin dugc dung tuy y (E) 1a cac mudi kim loai va cc bazo
hitu co, nhu bismuth(Ill) 2-etylhexanoat, bismuth(II) acetylacetonat, dioctyltin(IV)
laurat, kém(I) 2-etylhexanoat, kém(ll) acetylacetonat, keém(IV) 2-etylhexanoat,
nhém(III) etoxit, nhom(III) acetylacetonat, titan(IV) bis(etylacetoacetat) diisobutoxit,
titan(IV) n-butoxit, titan(IV) n-propoxit, titan(TV) bis(etylacetoacetat) diisopropoXit,
titan(IV) bis(acetylacetonat) diisobutoxit, coban(ll) 2-etylhexanoat, dong(Il) axetat,
ddéng(I) clorit, mangan(Il) axetat, sit(Il) axetat, sét(Il) etylhexanoat, bari(Il)
etylhexanoat; 1,8-diazabicyclo[5.4.0]Jundec-7-en (DBU), 1,5,7-triazabicyclo[4.4.0]dec-
5-en (TBD), 1,5-diazabicyclo[4.3.0]non-5-en (DBN) va N,N,N',N'-tetrametylguanidin
(TMG), N,N-dimetylanilin, N,N-dietylanilin va N,N-dimetyl-p-toluidin.

Néu can thiét, thanh phan (E) c¢6 thé duoc hoa tan trong dung mdi (L) va/hodc
cac hop chét organosilicon (G).

Thanh phén dugc dung tuy y (E) c6 thé hodc 1a chét rén hodc 13 chit long &
nhiét d6 23°C va ap suét 1000hPa; mot cach wu tién thanh phan (E) 1a chit léng &
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nhiét d6 23°C va 4p suit 1000hPa.

Thanh phin dugc dung tuy y (E) tt hon la bao gdm 1,3-
diazabicyclo[4.3.0]non-5-en,  1,8-diazabicyclo-[5.4.0]-undec-7-en, coban(Il)  (2-
etylhexanoat) hodc dioctyltin(IV) laurat.

Néu céc hop phan thudc sang ché bao gbm céc chat gia tbc (E), luong chia
trong hop phan t6t hon 1a chiém tir 1 dén 5 phan tinh theo trong lugng, trong ting
trudong hop dua trén 100 phan tinh theo trong luong cia tdng trong lwong thanh phin
(A) va (B).

Thanh phan (F) duoc ding tiy y trong sang ché &t hon 12 bao gdm chat mau,
thudc nhudm, chit thom, chét phan tmg anh hudng dén chit dinh, hodc chét trc ché
chay.

Chit mau dugc ding tiy v (F) tdt hon 1a cic chét mau v6 co nhu cdc oxit sét
(vang, den, d0), oxit crom(III), va titan dioxit, mudi than; cac ch4t mau hidu qua dé tao
ra hi€u qua béng kim loai, nhu vAy vang, bac, déng, nhom, silic, mica, ma vi du tuy y
duoc phu bdi FeTiOs, Fex0s, TiO,, cac manh guong, hodc cac chit mau tinh thé 1ong
dé tao ra hiéu tng mau &nh kim. Cac chit mau (F) ¢6 thé duoc st dung & dang bot
hodc phan tan trong chét 16ng thich hop, vi du nhw, hop chét organosilicon (G) va/hoic
dung moéi (L). Hon nfta, cac chét mau (F) c6 thé dugc sir dung & dang ma 16p phu bé

mit duge st dung cho cac chit dém dang hat thé (D1).

Céc thubc nhudm (F) duge dung tuy y t8t hon 13 cac phtaloxyanin hodc céc hop

chat azo.

Néu cac hop phin thudc sang ché bao gdm céc chét bd trg (F), luong chiém tt
hon 13 ndm trong khoang tir 0,01 dén 20 phan tinh theo trong lugng, t6t hon 1a ndm
trong khoang tir 0,1 dén 10 phén tinh theo trong luong, trong timg trix‘ong hop dua trén
100 phén tinh theo trong luong tdng ctia thanh phan (A) va (B). Céc hop phan thudc
sang ché t6t hon 1a khong chtra cac chét bd trg (F).

Céc hop chét organosilicon (G) dugc dung tiy y 1a cac hop chét t6t hon 14 khéc
v6i hop chét (A), t8t hon nita 14 14 cac hop chit dugc lwa chon tir silan, céc silan vé co
ban thing va nhua silicon no, béo.
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Céc siloxan vé co ban 1a thiang (G) va cac nhya silicon no, béo (G) t6t hon 1a
cac hop chit ma c6 thé duoc tao thanh nhu san phém phu trong budc diéu ché thanh
phan (A).

Thanh phén (G) t6t hon 13 bao gdm céc silan.

Céc silan duge dung tuy y (G) t6t hon 13 bao gdm n-octyltrimetoxysilan, n-
octyltrietoxysilan, (2,4,4-trimetylpentyl)trimetoxysilan, (2,4,4-
trimetylpentyl)trietoxysilan, (2,4,4-trimetylpentyl)metyldimetoxysilan, (2,4,4-
trimetylpentyl)metyldietoxysilan, n-octylmetyldimethoxysilan, n-
octylmetyldietoxysilan, (cyclohexyl)trimetoxysilan, (cyclohexyl)trietoxysilan,
(cyclohexyl)metyldimetoxysilan hodc (cyclohexyl)metyldietoxysilan,
metyltrimetoxysilan, metyltrietoxysilan, dimetyldimetoxysilan, dimetyldietoxysilan,
tetraetyl silicat, phenyltrimetoxysilan, phenyltrietoxysilan,
(metacryloyloxymetyl)metyldimetoxysilan, (metacryloyloxymetyl)metyldietoxysilan,
metacryloyloxymetyltrimetoxysilan, metacryloyloxymetyltrietoxysilan,
(metacryloyloxypropyl)metyldimetoxysilan,
(metacryloyloxypropyl)metyldietoxysilan, 3-metacryloyloxypropyltrimetoxysilan, 3-
metacryloyloxypropyltrietoxysilan,  vinyltrimetoxysilan, vinyltrietoxysilan, ~ N-
cyclohexylaminometylmetyl-dietoxysilan, N-cyclohexylaminometylmetyl-
dimethoxysilan, N-cyclohexylaminometyl-triethoxysilan, N-cyclohexylaminometyl-
trimetoxysilan, N-phenylaminometyl-triethoxysilan, N-phenylaminometyl-
trimetoxysilan, N-(2-aminoetyl)-3-aminopropyl-trimetoxysilan, N-(2-aminoetyl)-3-
aminopropyl-trietoxysilan, N-(2-aminoetyl)-3-aminopropyl-metyltrimetoxysilan, N-(2-
aminoetyl)-3-aminopropyl-metyltrietoxysilan, N-cyclohexyl-3-aminopropyl-
triethoxysilan, N-cyclohexyl-3-aminopropyl-trimetoxysilan, i N-cyclohexyl-3-

aminopropyl-metyltrietoxysilan, N-cyclohexyl-3-aminopropyl-metyltrimetoxysilan, 3-

aminopropyl-trietoxysilan, 3-aminopropyl-trimetoxysilan, 3-aminopropyl-
metyltriethoxysilan va 3-aminopropyl-metyltrimethoxysilan, 3-
glycidyloxypropyltrimetoxysilan, 3-glycidyloxypropyltrietoxysilan, 3-

(trietoxysilyl)propylsuccinic anhydrit, bis(trietoxysilyl)etan hoac bis(trietoxysilyl)eten.

23

23/47



42294

Céc silan duoc ding tiy v (G) t6t hon 1a 1 tetraetyl silicat, metyltrietoxysilan,
vinyltrimetoxysilan, vinyltrietoxysilan, bis(trietoxysilyl)etan, bis(triethoxysilyl)eten

ho#c 3-metacryloxypropyltrimetoxysilan.

Céc vi du vé céac chit 6n dinh dugc dung tuy y (H) 1a cic axetan xeton, nhu 2,2-
dimetoxypropan; epoxit, nhu diu dau nanh dugc epoxy hda; cac amin béac ba, nhu
tris(2-metylheptyl)amin; hodc céac chét chéng mudi co ban, nhu 4-metoxyphenol, 4-
tert-butyl-1,2-dihydroxybenzen, 2,6-di-tert-butyl-4-metylphenol, 2,6-di-tert-butyl-p-
cresol, 4-tert-butylpyrocatechol va phenothiazin.

Néu cac hop phan thudc sang ché bao gdm cac chat én dinh (H), véi luong
chiém t6t hon nim trong khoang tir 0,001 dén 1 phén tinh theo trong luong, t5t hon
nita 12 ndm trong khoang tr 0,005 dén 0,5 phan tinh theo trong luong, trong timg
trudong hop, dua trén 100 phan tinh theo trong luong cla tdng c4c thanh phan (A) va
(B). Céc hop phan thudc séng ché t6t hon 14 bao gdém céc chét én dinh (H).

Céc vi du v& dung mdi duge dung tuy y (L) 1a cac ruou don chirc hodc rugu da
chtrc, nhu metanol, etanol, n-propanol, isopropanol, n-butanol, isobutanol, sec-butanol,
1,2-etanediol, 1,2-propanediol, 1,3-propanediol, polypropylen glycol, polyetylen
glycol, 1,2-butanediol, 1,3-butanediol, polybutylen glycol va glycerol; cac ete, nhu
metyl tert-butyl ete, di-tert-butyl ete va di-, tri- or tetraetylen glycol dimetyl ete; cac
hydrocacbon no, nhu n-hexan, cyclohexan, n-heptan, n-octan va isomeric octan, nhu
2-etylhexan, 2,4,4-trimetylpentan, 2,2,4-trimetylpentan va 2-metylheptan, va con cac
hdn hop clia cac hydrocacbon no c¢6 khoang soi nim trong khoang tir 60 dén 300°C,
gdm loai c¢6 thé thu dugc dudi tén thuong mai Exxsol™, Hydroseal® hodc Shellsol®;
cac dung moi thom, nhu benzen, toluen, styren, o-, m- hodc p-xylen, naphta hoa tan,
dimetyl phthalat, diisobutyl phthalat, dicyclohexyl phthalat va mesitylen; cac axétal
aldehyt, nhu metylal, etylhexylal, butylal, 1,3-dioxolan va glycerol; cdc carbonat, nhu
1,3-dioxolan-2-one, dietyl cacbonat, dimetyl cacbonat, dipropyl cacbonat, propylen
glycol cacbonat, etylen cacbonat; cac keton, nhu axeton, metyl isobutyl keton, metyl
etyl keton, metyl isoamyl keton, diisobutyl keton, axeton va cyclohexanon; cac este,
nhu ety1 axetat, n-butyl axetat, etylen glycol diaxetat, gamma-butyrolacton, 2-
metoxypropyl axetat (MPA), dipropylen glycol dibenzoat va etyl etoxypropionat; cac
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axit cacboxylic, nhu axit etylhexylic, dicyclohexyl phtalat, axit n-octanoic hodc axit
neodecanoic; cac amit, nhu N,N-dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-

pyrrolidon va N-etyl-2-pyrrolidon; axetonitril; va dimetyl sulfoxit.

Céc dung mdi (L) dugc uu tién 1a cac axit cacboxyli, cac cacboxylic este hoac
cac hydrocacbon no, t6t hon 12 cac hdn hop.cua cac hydrocacbon no c¢6 khodng soi
nam trong khoang tir 60 dén 300°C tai 4p suat 1000hPa, axit etylhexylic, axit n-

octanoic, axit neodecanoic hodc 2-metoxypropyl axetat (MPA).

Néu céc hop phan thudc sang ché bao gdm cac dung mdi (L), v6i luong chiém
t5t hon 12 ndm trong khoang tlr 0,1 dén 1 phﬁn tinh theo trong luong, t6t hon nita 1a
ndm trong khoang tir 0,1 dn 0,5 phan tinh theo trong luong, trong timg trudng hop
dua trén 100 phn tinh theo trong luong céc thanh phin (A) va (B). Céc hop phén

thudc sang ché tét hon 1a khong chita dung moi (L).

Cac vi du vé céc chit bién dbi dugc ding tiry y (M) 1a cdc polyme vinyl, nhu
cac polyvinyl axetat hodc cac laurate polyvinyl acetat-co-vinyl, ma co thé hoa tan
trong thanh phan (B) tdt hon 1 & nhiét 6 25°C va 4p sut 1000hPA.

Néu céc chat bién ddi (M) duoc st dung, tot hon 1a ching dugc dung & dang

h3n hop ddng tinh trong thanh phéan (B).

Néu cac hop phan thudc sang ché bao gdm chét bién d6i (M), luong chiém t6t
hon 12 nim trong khoang tir 5 dén 30 phan tinh theo trong luong, t5t hon 14 ndm trong
khoang tir 10 dén 20 phan tinh theo trong lugng, trong timg trudng hop dya trén 100
phan tinh theo trong luong tdng cac thanh phén (A) va (B). Cac hop phan thudc sing
ché t6t hon 1a khong chtra cac chét bién d6i (M).

Céc hop phén thudc sang ché 8t hon 14 bao gém

nhua polysiloxan hitu co (A),

hop chét hitu co (B) ¢6 it nhat mét don vi ¢ cong thuc (II),
chét khoi mao (C),

chat dém (D),

mdt cach tuy y chét gia tc (E),
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mdt cach tiy v chat mau (F),

mdt cach tiy ¥ cac hop chét organosilicon (G),

chét &n dinh (H),

mot cach tiy y dung moi (L) va

mdt cach tiy ¥ chét bién d6i (M).

Céc hop phan thudc sang ché tt hon nita 12 c4c hop phin bao gém
nhua polysiloxan hitu co (A),

hop chét hitu co (B) ¢6 it nhét mdt don vi acrylat hodc metacrzflat,
chét khoi mao (C),

chit dém (D),

cht gia t6c (E),

mdt cach tly y chat mau (F),

mdt cach tiy ¥ cac hop chét organosilicon (G),

chét 6n dinh (H),

mot cach tuy y dung méi (L) va

mot cach tiy ¥ chét bién dbi (M). ‘

Ci bién wu tién khac cta hop phin thue sang ché 1a cac hop phin bao gdbm
nhua polysiloxan hitu co (A),

hop chét hitu co (B) ¢6 it nhat mdt don vi ¢6 cong thire (ID),

chét khoi mao (C),

céc chat dém (D) véi luong chiém tr 70 dén 99 phﬁn tinh theo trong luong, dua
trén 100 phan tinh theo trong lugng ctia hop phan 1,

mdt cach ty y chét gia tc (E),
mdt cach tly y chat mau (F),

mdt cach tity ¥ cac hop chét organosilicon (G),
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chét 8n dinh (H),
mdt cach tuy y dung moi (L) va
mdt cach tiy y chit bién ddi (M).
Véi su uu tién dac biét voi cac ché phéﬁ 1 thudc sang ché 1a cac hop phﬁn chira
nhua polysiloxan hitu co (A),
hop chit hitu co (B) ¢6 it nhat mot don vi acrylat hogic metacr;llat,
~ chét khoi mao (C),

c4c chit dém (D1) vé6i luong chiém tir 80 dén 95 phén tinh theo trong luong,
dwa trén 100 phin tinh theo trong lugng cta hop phin 1, véi diéu kién 1a chét dém
(D1) duge sir dung bao gdm céc hdn hop gdm céc chit dém dang hat thé va dang hat
min, ti 1& trong lugng cua cac chit dém dang hat thd va dang hat tinh ndm trong

khoang tir 5:1 dén 1:5,
mot cach tuy y chét gia toc (E),
chat mau (F),
mdt cach tiy ¥ cac hop chét organosilicon (G),
chét 6n dinh (H),
mot cach tuy y dung moi (L) va
mdt cach Uy y chét bién ddi (M).
Dic biét hon, cac hop phén 1 thude sang ché 12 cac hop phin bao gdm
nhua polysiloxan hitu co (A),
hop chét hiru co (B) ¢6 it nhit mot don ‘vi acrylat hodc metacrylat,
chét khoi mao (C),

cac chat dém (D1) v6i lugng chiém tir 80 dén 95 tinh theo trong luong, dva trén
100 phén tinh theo trong lugng cla hop phén 1, voi didu kién 1a chéat dém (D1) duoc
st dung bao gdm cac hdn hop chéit dém dang hat min va dang hat tho ti 1€ trong luong

ctia chit dém dang hat min va dang hat tho ndm trong khoang tir 5:1 dén 1:5,
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chét gia téc (E),

chit mau (F),

mdt cach tity ¥ cac hop chit organosilicon (G),
chét 6n dinh (H),

mot cach tiy y dung moéi (L) va

mdt cach tiy v chit bién d6i (M).

Cai bién uu tién khac clia cac hop phin 2 thudc sang ché 1a cdc hop phin bao

nhua polysiloxan hitu co (A),
hop chét hitu co (B) ¢6 it nhit mot don vi c6 cong thire (ID),
chét khoi mao (C),

cac chét dém (D2) véi luong chiém tir 40 dén 90 phén tinh theo trong luong,

dua trén 100 phén tinh theo trong luong cta hop phdn 2, véi diéu kién 1a chit dém

(D2) chura nhidu b6 soi dét hodc nhiéu bé luéi soi xép,

mdt cach tly y chat gia toc (E),

mdt cach tiry v chat mau (F),

mot cach tuy y cac hop chat organosilicon (G),

chét én dinh (H), |

mot cach tiy y dung mdi (L) va

mdt cach tiry v chét bién d6i (M).

V6i su uu tién dic biét, cac hop phan 2 thude sang ché 1a céc hop phin bao gém
nhuya (A) polysiloxan hitu co,

hop chét hitu co (B) ¢6 it nhét mot don vi acrylate hodc metacrylat,

chat khoi mao (C),

céc chit dém (D2) v6i lwong chiém it nhit tir 40 dén 90 tinh theo trong lugng
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dua trén 100 phéan tinh theo trong lugng ctia hop phin 2, véi diéu kién 1a chét dém
(D2) chtta nhidu b6 soi dét hodc nhiéu b6 ludi soi xép,

mdt cach tiy ¥ chit gia toc (B),

mot cach tiy ¥ chit mau (F),

mdt cach tiy ¥ céc hop chat organosilicon (G),

chét 6n dinh (H),

mot cach tuy y dung mdi (L) va

chét bién dbi (M).

Céc hop phan thudc sang ché t6t hon 1a chua dén muc it nhat bing 95% tinh
theo trong luong, t&t hon 12 it nhét 99% tinh theo trong luong, cac thanh phin (A), (B),
(C) va (D) va mot cach tiry y con chira (E), (F), (G), (H), (L) va (M).

Ngoai trir cdc thanh phan (A), (B), (C) va (D) va con tuy y cdc thanh phan (E),
(F), (G), (1), (L) va (M) va con céc tap chét vt liéu thd dién hinh bt k¥, vi dy, nhu
du luong chit xuc tidc nhu natri clorit hodc kali clorit; va con cac tap chét trong
monome acrylat loai dung trong cong nghiép va cac san pham phan tmg bat ky ctia cac
thanh phin dugc ding ma dwgc hinh thanh trong sudt giai doan tron va/hodc giai doan
bao quéan, cac hop phan thude sang ché khong chira cc thanh phén khac.

Céc hop phan duge st dung trong sang ché ma timg hop phén c6 thé chita mot
loai thanh phdn nhu trén hodc néu khong 14 chira hdn hop cua it nhét hai loai thanh
phin twong tmg.

Cac hop phén thudc sang ché c6 thd dugc san xuét bang cach tron céc thanh
phén riéng r& theo thir ty mong mudn bét ky va theo cach thirc dugce biét dén cho dén
ngay nay.

Muc dich khéac cua sang ché 1a d& xuit phwong phép san xuét cac hop phin
thudc sang ché bang cach tron cac thanh phan riéng ré& theo tht tuw mong mudn bét ky.

Trong phuong phap thudc sang ché, bude tron c6 thé tién hanh & nhiét d6 nim
trong khoang t6t hon 1a tir 10 dén 50°C, tt hon nita 1a nim trong khoang tir 15 dén

45°C, d3c biét hon 14 nim trong khoang nhiét do tr 20 dén 40°C. Budc tron duoc thuc
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hién rat vu tién & nhiét mdi trudng xung quanh tir nhiét d6 cua cac vat li€u thé cdng
v6i su gia tdng nhiét d6 thu dugc tir viéc cung cép ning luong trong budc trdn; va khi

cAn thiét, vidc gia nhiét hodc 1am lanh c6 thé duoc thuc hién.

Budc tron c6 thé duge tién hanh dudi 4p sudt khi quyén xung quanh, néi cach
khac v6i 4p sudt nim trong khoang tir 900 dén 1100hPa. Ngoai ra, budc trdn c6 thé
duoc tién hanh lién tuc hoic gian doan dudi didu kién ap suét dugc lam gidm, nhu & ap
suét tuyét dbi tir 30 dén 500hPa, vi du, dé loai bé céc thanh phin bay hoi va/hodc
khong khi.

Phuong phéap thudc sang ché c6 thé duge thuc hién lién tuc, gian doan hodc ban

lién tuc, tdt hon 13 duoc thyuc hién gian doan.

Theo phuong 4dn wu tién cua phuong phéap (V1) thude sang ché dé san xuit cac
hop phan 1, cic thanh phan riéng 1& dugc tron theo thir tw mong mudn, va chat dém
(D1) duge st dyng lam thanh phan (D). |

Theo mdot cai bién cla phuong phap thudc sang ché (V1), tot hon 14 céc thanh
phin (A), (B) va (C) va con céc thanh phan tuy ¥ (E), (F), (G), (Hi (L) va (M) duge
tron theo thtt tw mong mudn bat ky d& c6 dwoc hdn hop so ché va sau d6 chat dém
(D1) dugc thém vao; trong trudng hop hdn hop chét dém (D1) véi cac kich thude hat
khéc nhau, hdn hop so ché t6t hon nita 13 ban dau dugc tron véi phﬁn chét dém dang

hat thd (D1), sau d6 phin chit dém dang hat min (D1) dugc thém vao.

Céc hdn hop so ché duoc tao ra trong sang ché va chira cac thanh phan (A), (B)
va (C) va con céc thanh phan tuy v (B), (F), (G), (H), (L) va (M) c6 do nhét dong luc
t5t hon 14 ndm trong khoang tlr 10 dén 5000mPa.s, tét hon nita 14 ndm trong khoang tir
50 dén 3000mPa.s, t5t hon nita 14 ndm trong khoang tir 100 dén 1000mPa.s, trong tlng
trudng hop déu & nhiét d 23°C.

Theo cai bién khac ctia phuong phép thudc sang ché (V1), t6t hon 13 cac thanh
phin (A) va (B) va con cc thanh phin tuy ¥ (E), (F), (G), (), (L) va (M) va con chit
don (D1) duoc trén theo thir tw mong mubn dé c6 duoc hdn hop so ché nita; trong
trudmg hop hdn hop chit don (D1) c6 kich thude hat khic nhau, hdn hop so ché nay t6t
hon 1a duge didu ché bang cach trudce tién hop nhit phan chit d6n dang hat thé (D1)
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va sau d6 bd sung phan chit don dang hat min (D1), va hdn hop so ché thu dugc, cubi

cung dugce tron véi chat khoi mao (C).

Trong modt phuong an uu tién dic biét ctia phuwong phap thudc sang ché (V1),
trudc tién cac chit don dang hat th (D1) duge tron 1an tir trude mot cach tiy ¥ véi cac
chit mau (F), sau d6 hdn hop so ché nay dugc tron 14n v6i hdn hop gdm céc thanh
phin (A), (B), (C) va con céc thanh phan tiry y (H), (E), (G), (L) va (M) va viéc tron
duoc thue hién, va sau do cac chét don dang hat thd (D1) duoc thém vao hdn hop nay

va dugc tron vao.

Trong phuong an wu tién khac ctia phwong phap thudc sang ché (V2), dé san
xuit céc hop phan 2, cac thanh phin riéng 1é dugc trén theo thtr ty mong mudn bat ky,
va thanh phin (D2) dugc sir dung lam chat d&ém (D).

Trong cai bién cia phuong phap thudc sang ché (V2), t6t hon 1a trudc tién cac
thanh phan (A), (B) va (C) va con céc thanh phan tuy ¥ (B), (F), (G), (), (L) va k(M)
duoc tron theo thir mong mudn bt ky dé c6 dugce hdn hop so ché, va sau d6 thanh
phin (D2), tt hon 1a vai dét, lu6i x&p, soi dan hodc soi bén, dugc tim hdn hop so ché
va dugc loai khi mdt cach tuy y. Trong truong hop nhiéu vai dét nhiéu hodc cac ludi
xép (D2), timg 16p ¢6 thé duoc nhung vao va duge loai khi mot cach riéng ré, hodc tat

ca c4c 16p clng duge nhing vao va dugce loai khi.

Trong cai bién nita ciia phuong phéap thudc sang ché (V2), tot hon 14 trude tién
tt ca cac thanh phdn (A), (B) va (C) va con cac thanh phan tuy y (E), (F), (G), (H), (L)
va (M) duge tron theo thit tw mong mudn bét ky dé c6 dugc hdn hop so ché, va hon
hop so ché niy sau d6 duge phun vao khoang duc chira thanh phin (D2), t6t hon 14 vai
dét, ludi soi, soi dan hodc soi bén.

Cac hop phin thudc sang ché c6 thé duoc tao ra v6i bt ky dang mong muén
nao bdi ap suét co hoc & nhiét @6 moi trudong xung quanh hodc mot cach tuy y & nhiét
do cao.

Trong phuong an uu tién, cac hop phdn 1 thudc séng ché 1a cac hdn hop c6 thé
nhao trdn dugc cd d6 nhot rat cao & nhiét do ‘phc‘)ng va dd sét nhu vita voéi, tuy nhién,

céc hop phan c6 thé duoc 1am dé chay dudi 4p luc co hoc tuong d6i cao
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Trong phuong an uu tién khéc, cdc hop phan thudc séng ché 1 c¢6 d6 nhét cia
cat uot. Chung cé thé nhao tron, c6 thé tao khudn, c6 thé cho, trén cac bing chuyén, vi

du, va c6 tudi tho du trude khi ché bién thém.

Céc hop phin 2 thudc séng ché t6t hon 1a ¢6 thé tao khuén va tot hon nita 13
duoc tao khudn va dugc héa cing trong khoang dic hodc bao quanh vét thé dugc tao
hinh. '

Cac vat liéu thudc sang ché hodc cac vat liu duoc tao ra trong sang ché tao
thanh lién két ngang thong qua sy polymer héa gdc va con, mot céch tuy y, con thong
qua phéan ing ngung tu vdi viéc loai rugu va nude tuy y. Néu viéc héa cimg theo séng
ché ciing tién hanh thém phén Ung ngung tu, cdc nhom silanol va/hodc organyloxy
hién ¢6 tuy y cta nhya (A) va con cac thanh phin con lai, va con do 4m trong khi
quyén bét ky hodc d6 4m ma c6 thé két dinh véi céc thanh phan, phan tng wu tién voi
thanh phin khac, véi diéu kién 1a phan tmg ngung tu c6 thé dwgc xay ra trude boi

budc thiy phan.

Trude khi héa cimg, cac hdn hop cla sang ché hoic cac hdn hop duge tao ra
trong sang ché t6t hon 13 dugc khir khi; budc khir khi xay ra mot cach thuén loi trong
qué trinh nén, va cac hdn hop tdt hon 14 sau d6 duoc nap khi tro ¢6 ham luong oxi nho

hon 5% tinh theo tong lugng, tot hon nita 12 nho hon 1% tinh theo trong luong.

Viée tao lién két ngang theo sang ché tién hanh tét hon 13 & nhiét do nim trong
khoang tir 50 dén 200°C, t5t hon nita 1 nim trong khoang tir 70 dén 160°C, ddc biét
hon 12 nim trong khoang tir 80 dén 130°C.

Hon nita, viée tao lién két ngang cla céc hop phin thudc sang ché c6 thé tién
hanh t&t hon 12 bing céch tiép xuc truc tiép va/hodc gidn tiép v6i cac bé mit gia nhiét
hodc trong khong khi tudn hoan duoc gia nhiét, t6t hon nita 1a theo cach thirc d tranh
sw xAm thyuc clia oxy cang nhidu cang tét, tir'’khong khi xung quanh, vi dy, trong khi
tao lién két ngang. V&i muc dich ndy, cac hop phn thudc sang ché c6 thé duoc tao
lien két ngang bai viée tiép xtc truc tip gifta bé mit vat thé dugc tao hinh véi cac bé
mit gia nhiét, vi dy, trong cac budng kin, va/hoic bang cach bao phu céc bé mit cla
vat thé dugce tao hinh v6i tim khong lot khi thich hop, va/hodc béng cach dua cac hop

phan thudc sang ché vao trong khoang duc va sau d6 gia nhiét gidn tiép, tirc 14 cling
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voi thm va/hoic khoang dic, sit dung cic bé mat gia nhiét hodc khong khi tudn hoan

nong.

Viéc tao lién két ngang co thé duoc 1am ting tbc boi su ting 1én clia nhiét do, va
theo d6 viéc tao hinh va tao tao lién két ngang cling c6 thé dugc thixc hién trong mat

budc chung.

Viéc tao lién két ngang theo séng ché tién hanh t8t hon 12 dudi diéu kién ap suit
khi quyén xung quanh, n6i cach khéc, & ap sudt ndm trong khoang tir 900 dén
1100hPa, nhung con c6 thé tién hanh dudi ap sult cao, noi cach khac & ap sut ndm

trong khoang tir 1200hPa dén 10MPa.

Céc hop phan thudc sang ché c6 thé duogc ding cho tht ci cac muc dich d6i véi
cac tién polyme clia chét déo nhiét rén di duegc ding cho dén ngay nay. Céac hdn hop

thudc sang ché duge xi Iy boi cac phuong phép da biét.

Muc dich khac ctia sang che la cac vat thé duoc tao hinh dwoc san xult bang

céch tao lién két ngang cac hop phén thudc séng ché.

Céc vat thé duoc tao hinh c6 thé duoc san xudt tir cac hdn hop thude sang ché,
vi du, bdi cac phuong phép vén d3 duoc biét dén tir lau gdm phuong phap duc Khuén
ép. V6i muc dich d6, cac hdn hop dwoc phun béi phuong tién gbm 4p luc co hoc vao
trong khoang duc twong tmg. Khuén dic néi chung c6 dang hai phin va dugc lam kin
bdi may ép thity luc trong khi hoat dong diic phun ép. Khudén dic duge gia nhiét trudce
dén nhiét do mong mudn, mit khac tao diéu kién thuan loi cho viéc chay vt liéu va
mit khac ddy nhanh viéc héa cung. Sau khi két thiic quy trinh dtc phun ép, khudn duc
duoc gitt kin cho dén khi cac vat thé dugc tao hinh da dat duoc tinh bén vitng ma cho
phép ching duoc J4y ra ma khong bi pha huy. Khoang dtc cho cét vat thé kiém tra
nhu duge mo ta, vi dy, trong tiéu chun DIN EN ISO 10724-1:2002-04.

Céc vat thé duogc tao hinh thudc sang ché ma thu dugc béng cach tao lién két
ngang cc hop phan 1 (céc vat thé dugc tao hinh 1) ¢6 gi6i han udn tt hon 1a it nhét
bing 20MPa, tot hon nita 1a it nhét bing 25MPa, cu thé hon it nhéit bing 30MPa, rat uu
tién 13 it nhit bing 35MPa, trong timg truong hop déu & nhiét o 23°C. Céc vt thé

dugc tao hinh 1 thudc sang ché véi i 18 trong luong clia cac chit d6n dang hat min véi
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céc chit don dang hat thd ndm trong khoang tir 3:1 dén 1:3, t6t hon 14 ¢6 gi6i han uén
& nhiét d6 23°C it nhat bing 30MPa, t6t hon nita 1a it nhat bdng 35MPa & nhiét do
70°C.

Céc vat thé duoc tao hinh 1 thudc sdng ché t6t hon 13 cac d4 nhén tao.

Muc dich khéc ctia sing ché 1a phuong phap séan xudt cac da nhan tao, duoc dic

trung & chd cac hop phan 1 thude sang ché dugc tao hinh va duoc tao lién két ngang.

D4 san xudt cac d4 nhén tao, cac vat lidu thudc sang ché trude tién duoge dit vao
trong khuén duc, va 4p suit quy dbi sau d6 dugc ap dung dé ngin chin cc hién tuong
xam thue khi. Budc nén c¢6 thé duoe tién hanh trong chinh budc nay, tét hon 1a bing
cach thiét 1ap vat lidu thudc sang ché vao trang thai rung béng cac khudn dac. Viéc nay
dugc ndi tiép bdi budce nén vat liéu khac thong qua viéc dp dung ap luc co hoc. Thao
tac nén chit nay, tuc 13, vi€c nén tuy y dudi diéu kién rung léc & diéu kién 4p suit nho
hon 50mPa, t5t nhét 13 trong khoang thoi gian tir 1 dén 3 phit. Néu vat lidu tao hinh
dugc héa climg trong khudn duc, sau d6 khuodn duc, ddng thoi v6i mot trong s6 cac
budc trudc dd, duoc gia nhiét trong khoang thoi gian t5t hon 14 ndm trong khoang tir
15 dén 120 phut & nhiét do cao hon nhiét d phong, tt hon 1a & nhiét d6 ndm trong
khoang tir 50 dén 200°C, t6t hon nita 12 ndm trong khoang tir 70 dén 160°C, t&t hon
nita 12 ndm trong khoang tir 80 dén 130°C. Sau do, vat thé duoc tao hinh dugc 1y ra
khoi khudn dac. Kha nang thay thé, duoc uu tién dic biét, 1a dé Iéy ra cé4c vat thé dugc
tao hinh chua duoc héa cing hoan toan khoi khuén dic sau khi két thuc viéc tao hinh,
tirc 13, sau khi ép co hoc, va dé héa cimg vat thé nay hoan toan trong budc riéng r& tiép
theo trong thiét bi riéng r& voi thoi gian va nhiét do duoc néu & trén. Mot cach thuén
loi sau d6, tinh ddc l4p ctia phwong phap hoa cing, con 12 sy bao quan thém & nhi€t do
phong trong khoang thoi gian it nhét tinh theo gid. Vét thé dugc tao hinh thu duge sau
d6 c6 thé duoc xir Iy thém béi cac phuong phap da biét, vi du, nhu mai bong, danh

bdéng be mét va cat tia.

Céc d4 nhan tao thudc sang ché c6 do cimg t6t hon 1 it nhat bang 75 Shore D,
t6t hon nita 14 it nhit bing 80 Shore D, tot hon nita 12 it nhit bang 85 Shore D, trong

<

timg truong hop déu & nhiét do 23°C.

Céc vat thé duoc tao hinh 2 thudc sang ché t6t hon 13 céc vat liéu compozit soi.
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Muc dich khac ctia sing ché 1a d& xudt phuong phdp san xuit cac vat lidu
compozit soi, ddc trung & chd cac hop phén 2 thudc sang ché duoc tao hinh va duoc

tao lién két ngang

Céc hop phin thudc sang ché c6 wu diém d6 1a ching c6 thé bao quan va thé

hién tinh bén vitng ma c6 thé dugc lam thich ing theo yéu cau.

Céc hop phén thude sang ché c6 wu diém d6 1 ching c6 thé duoc san xut tir

cac vat lidu thd sin c6 va theo céch thitc don gian.

Hon nita, cac hop phan thudc sang ché c6 wu diem, 1a ching héa cing nhanh

chong dé tao thanh compozit rén.

Céc hop phﬁn thudc sang ché ¢6 wu didm, cu thé, 13 & khoang nhiét do tir 18 dén
25°C, chiing thé hién thoi gian 1am viéc tt t6t hon 12 nhiéu hon 30 phut, t6t hon nita 13
nhiéu hon 45 phit, dc bidt hon 1a nhidu hon 60 phut, va con & nhiét do cao, tt hon la
trong khoang nhiét do tir 80 dén 130°C, ching héa cing nhanh chéng, va d6 cing va
gioi han udn cua cac vat thé duge tao hinh thu dugce, thdm chi t6t hon la sau mot gio

ma viéc xtt Iy thém (cét, mai, danh béng) cd thé thuc hién duoc.

Céc vat thé duoc tao hinh thudc séng ché khong thé hién bt ky su thay ddi mau
sic ndo (séc vang clia mau sang hodc sic sang clia mau t6i) khi tiép xtic voi blrc xa tia
UV, khi so sanh v&i cac vat thé duoc tao hinh thong thudng dua trén céc nhya hitu co,
khi su thay dbi dang k& da nhin thiy dwoc trong truong hop cac hé thong thong

thuong, céc vi du 1a nhua polyeste ma & trang thai hoa tan trong styren.

Céc vat thé duoc tao hinh thudce sang ché ¢6 vu diém la ching on dinh véi thoi
tiét va v6i nhiét va cé ste chdy duoc lam giam khi so véi cac vét liéu compozit ¢é céc
chit két dinh hoan toan hitu co.

Hon nita, cic hop phan thudc sang ché cé wu diém la ching hét stc thich hop

dé san xuat cac da nhan tao.

Cac hop phdn thudc sang ché c6 wu diém 1a khi xir ly chung khong lam phat
sinh cac phat thai cé hai dén mac ma thudng xay ra trong trudng hop cic nhya
polyeste dugc st dung trong tinh trang k¥ thuat va c6 mit ¢ trang thai hoa tan trong

styren.
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Cac hop phan thudc sang ché c6 uu diem la né c6 kha ndng san xudt cac

compozit the hién giéi han udn 16n va do climg cao voi cung thoi gian.

Céc hop phan thudc sang ché c6 uu diém 1a né c6 kha ning sén xult cac
compozit ma thé hién cac gi¢i han udn 16n va d6 cing cao véi cung thoi gian ngay ca

& céc nhiét do tuong dbi cao, vi du, bang 70°C.

Trong cac vi du duéi ddy, tat ca sit liéu v& c4c phan va phan trim, trir khi dugc
biéu thi theo cach khéc, dua trén trong luong. Trir khi dugc biéu thi theo cach khac,
cac vi du sau dssy duoc tién hanh & ap suét khi quyén, néi cach khac & ap sudt bing
choang 1000hPa, va tai nhiét d6 phong, no6i cich khac tai nhiét do béng 20°C hoac tai
nhiét d6 ma khi céc chét phan ung dugc két hop & nhiét d¢ phong ma khong ¢6 thém
budec gia nhiét hodc lam lanh nao. Tét ca dit liéu d6 nhét dong luc duge néu ra trong

céc vi du duge nhim lién quan dén nhiét d bing 23°C.
Phép do gii han uon

Trong sang ché, gidi han uén dugc do theo tiéu chuén ISO 178:2011-04 phuong
phép A véi tbe o kiém tra bang 2 mm/phit v6i khoang cach gia bing 60mm. Tién
trinh do & day tdt hon 13 duoc thuc hién nhu sau: cac mAu kiém tra c6 kich thudc chiéu
dai x chiu rong x chiéu day = 80mm x 10mm x 4mm duoc sir dung. Trong ting
truong hop cac phép do dugc tién hanh v6i nam mau kiém tra. C4c mAu kiém tra dugc
san xuét boi phuong phéap dc phun ép st dung khudn dic c6 cic tdm khoang dtc c6
thé trao dbi duge theo tidu chudn DIN EN ISO 10724-1:2002-04 nhu dugc biéu thi
trong vi du 1 va dugc héa cliing dudi cac didu kién (nhiét do, thoi g{an) duoc chi dinh
trong vi du 1. Trong sudt thoi gian kiém tra, cic miu vat ludn dugc cho vao trong may
theo ciing cach thire nhu ching dugc dinh vi trong khuén dtc ép luc, tac la, véi mat
déy hudng xubng. Gié tri dugc bao cdo trong bang 1 d6i v6i gioi han uén theo don vi
MPa twong Ung véi gid tri trung binh riéng cla céc gia tri do riéng r€, dugc lam tron

thanh sb nguyén theo tiéu chuin DIN 1333:1992-02 chwong 4.
Phép do d cirng Shore D

Do cung Shore D duoc xac dinh theo ti€u chuin DIN EN ISO 868:2003-10.
Phép do duoc tién hanh bang cach str dung may do do cung Shore D trén cic niu vat

~
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dang tAm véi cac kich thude chidu dai x chidu rong x chidu day = 40mm x 40mm x
6mm, cac mau nay di duge san xuét boi phwong phap dic phun ép véi khubn c6 céc
tAm khoang dtic ¢ thé trao dbi dugc theo tiéu chudn DIN EN ISO 10724-1:2002-04
dang 2 nhu dugc md ta trong vi du 1 va duoc hoa cling trong cac diéu kién (nhiét do,
thoi gian) duoc chi dinh trong vi du 1. P§ ctimg Shore D duge do trén ca hai mat dinh
va day cta ba miu kiém tra, liy tong cta séu gia tri do. Gia tri dugc bdo cdo trong

bang 1 twong tng voi gid tri trung binh tir cac pheép do ri€ng r&.
Trong pham vi du6i day

Me 1a gbc metyl, Vi la gbc vinyl, Et 1a gbc etyl, Ph 1a gbc phenyl, Ma 1a gbc 3-
metacryloyloxypropyl va Io 1a gbc 2,4,4-trimetylpentyl.

Hon hop nhua 1

Trong bd phan tmg thiy tinh chiu nhiét véi mdy khudy KPG, 2080g
metyltrimetoxysilan dung trong k¥ thudt (c6 san trén thi truong nhu Silan MI-
trimetoxy tr nha san xuat Wacker Chemie AG, Munich, Duc), 568g
vinyltrimetoxysilan (c6 san trén thi trudng nhu Silan V-trimetoxy tir nha san xut
Wacker Chemie AG, Munich, Dtrc) va 48g hexametyldisiloxan (c6 dén trén thi trudong
nhu san phim c6 tén thuong mai Ol AK 0,65 tir nha san xuit Wacker Chemie AG,
Munich, Dtic) duoc gia nhiét dén nhiét 6 50°C va trong sudt tién trinh 10 phut, mot
hdn hop gdém 368g nude va 4,00g axit clohydic (20% nuéc, 21,9 mmol hydro clorit, ¢6
sin trén thwong mai nhu san phdm c6 tén thuong mai Salzsdure 20% zur Analyse tir
nha san xuét Bernd Kraft GmbH, Duisburg, Puc) duogc thém vao va hdn hop thu duge
khudy tai binh ngung hdi lwu trong khoang thoi gian tinh theo gio. Sau d6 116g nude
duoc bd sung va hdén hop duge khudy tai binh ngung hdi luu trong hai gio. Sau doé,
trong subt tién trinh 10 phut, phan tmg trung hoa dugc tién hanh véi 4,56g dung dich
natri metoxit (25% trong metanol, 21,1mmol natri metoxit, c6 san trén thi trudng tir

nha san xuit SIGMA-ALDRICH Chemie GmbH, Taufkirchen, Dirc).

Séan phém thu duoc dugce khir bay khoi dén nhiét @6 100°C \;é ap suét 50mbar.
1590g nhwa c6 hop phan sau
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(MeSi0312)0.48(ViSiO312)0,12(Me(Me0)Si0212)026(Vi(MeO)SiO212)0,07(Me(HO)S102/2)0,02

(MezSiOz/z)o,m(Me(MeO)zsiO1/2)0,01(M638101/£)o,03 khéi luong mol trung binh tinh theo
s6 luong ctia Mn 13 1860g/mol va khéi lugng mol trung binh tinh theo trong luong ctia
Mw la 4860g/mol thu dugc, nhya nay duge trdn véi 360g butyl mete:crylat (c6 sin trén
thi truomg 1a metacrylic axit butyl este tir nha san xuit SIGMA-ALDRICH Chemie
GmbH, Taufkirchen, Pirc). Budc nay thu duoc 1950g hén hop van duc c6 dd nhét
dong luc béng 110mPa.s.

Hon hgp nhya 2

Céch tip can dé san xuét hén hop nhua 1 duge lip lai, v6i khac biét 1a nhya
silicon thu dugc khong dugc tron v6i 360g n-butyl metacrylat ma duoc tron v6i 160g
n-butyl metacrylat va 200g 2-hydroxyetyl metacrylat (c6 san trén thi trudng nhu san
phim c6 tén twong mai metacrylic axit 2-hydroxyetyl este tir nha san xuit SIGMA-
ALDRICH Chemie GmbH, Taufkirchen, Duc).

-

Céch tiép can nay tao ra 1950g hdn hop van dyc c6 do nhét dong luc béang
260mPa.s.

Ho6n hop nhua 3

Cach tiép can d& san xuit hdn hop nhua 1 dugc 13p lai, voi khac biét 1a nhua
silicon thu dugc khong duoc tron véi 360g n-butyl metacrylat ma dugc tron voi 160g
2-hydroxyetyl metacrylat va 200g 1,6-hexanediol dimetacrylat (c6 san trén thi trudng
tr nha san xuit SIGMA-ALDRICH Chemie GmbH, Taufkirchen, Dtc).

Cach tiép can nay tao ra 1950g hdn hop van duc c6 dd nhdt dong luc béng
290mPa.s.

Hon hop nhua 4

Céch tiép can dé san xuit hdn hop nhya 1 dugc 1ap lai, v6i khac biét d6 14 nhua
silicon thu dugc khdng duoc tron véi 360g butyl metacrylat ma dugce tron véi 160g 2-
hydroxyetyl metacrylat va 200g 1,9-nonanediol diacrylat (c6 san trén thi truong 1a 1,9-
nonanediol diacrylat tir nha san xuét aber GmbH, Karlsruhe, Duc).

Cach tiép can nay tao ra 1950g hdn hop van duc c6 dd nhét dong luc béng

310mPa.s.
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Ho6n hop nhua 5

Cach tiép can d& san xuit hdn hop nhya 1 dugc ldp lai, voi khac biét 1a nhya
silicon thu duoc khoéng dugc tron véi 360g butyl metacrylat ma duoc trdn véi 280g
poly(propylen glycol) dimetacrylat, khéi luong mol trung binh tinh theo s6 luong ctia
Mn x4p xi 560 (c6 sin trén thi trudong tir nha san xuit SIGMA-ALDRICH Chemie
GmbH, Taufkirchen, Dtc).

Cach tiép can nay tao ra 1950g hdn hgp van duc c6 do nhét dong luc bing
520mPa.s.

Hon hop nhya 6

Trong bd phan Umg thiy tinh chiu nhi€t v6i may khudy KPG, 2080g
metyltrimethoxysilan dung trong k¥ thut, 952g 3-metacrylolyoxypropytrimetoxysilan
(c6 sin trén thi trudong véi tén thuong mai GENIOSIL® GF 31 tir nha san xuit Wacker
Chemie AG, Munich, Puc), va 48g hexametyldisiloxan dugc gia nhi€t dén 50°C va
trong subt tién trinh 10 phut, hn hop gdm 368g nudce va 4,00g axit hydrocloric (20%
trong nudc, 21,9mmol hydro clorua dugc thém vao va hdn hop thu duge duge khﬁéy
tai binh ngung hdi luu trong khoang thdi gian mét gid. Sau d6 104g nude dugce bd
sung va hdn hop dugc khudy tai binh ngung hdi luu trong khoang thoi gian hai gio.
Sau d6, trong sudt tién trinh 10 phut, phan Ung trung hoa dugc tié;n hanh véi 4,56g
dung dich natri metoxit (25% methanol, 21,1mml natri metoxit).

San phim thu duoc duge khir bay hoi dén nhiét 6 100°C va & 4p suét 50mbar.
1960g nhya c6 hop phan sau
(MeSi03/2)0.44(MaSi03/2)0,11(Me(Me0)Si02/2)0,28(Ma(Me0)Si02/2)0,07(Me(HO)SiO
2/2)0,0:(Ma(HO)Si02/2)0,01(Me2S102/2)0,01(Me(Me0)28i01/2)0,03(Me3SiO1/2)0,03

Vi khéi luong mol trung binh tinh theo sb luong ctia Mn 1a 1710g/mol va khéi
lugng mol trung binh tinh theo trong lugng ctiia Mw 1a 4700g/mol thu dugc, va nhya
nay duoc tron voi 450g n-butyl metacrylat. Cach nay tao ra 2410g hdn hop vén duc c6
d6 nhét dong luc bang 220mPa.s.

Vi du thuc hién sing ché

Vidul
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17g hén hop nhya 1 duge td hop véi 35g bot thach anh dangghat min voi phén
khoéng lot sang khd, voi kich c& mit luwéi bing 40pm, chiém 2% tinh theo trong lugng
(c6 san trén thi truong dudi tén thwong mai Quarzmehl 16.900 tir nha san Xuat
Amberger Kaolinwerke Eduard Kick GmbH & Co. KG, Hirschau, Ptrc) va cac hop
phdn nay dugc tron trong may tron Speedmixer™ DAC 150 FVZ tir nhd san xuét
Hauschild & Co. KG trong khoang thoi gian 30 gidy véi tbc do 2500 vong/phit, sau
d6 hdén hop duoc tron thém vdi 70g hat nho thach anh dang hat tho c¢6 c& hat trung
binh nim trong khoang tir 0,3 dén 0,9mm (c6 sin trén thi truong nhu san phim c6 tén
thuong mai SB0,3-0,9T tir nha san XuAt Ambérger Kaolinwerke Eduard Kick GmbH,
Hirschau, Puc) va tron lién tuc trong may trdn Speedmixer™ DAC 150 FVZ trong
khoang thoi gian 30 gidy voi van téc 2500 vong/phit, trong khi d6 nhiét do cua hdn
hop tang 1én dén 40°C. Sau cung, 0,1 g tert-butylperoxybenzoat dugc chia trong may
tron Speedmixer™ DAC 150 FVZ trong khoang thoi gian 30 gidy voi tbc dd 2500
vong/phit, sau d6 hon hop duge khudy so bd bang tay v6i que tron va sau d6 lai duoc
tron trong mdy tron DAC 150 FVZ trong 30 gidy voi tbc d6 1500 vong/phut; nhiét do
hdn hop 14 52°C.

Céc mAu kidm tra dugc san xuét bang cach st dung may ép thuy luc dau loai
VSKO 75 tir nha san xuit Lauffer GmbH & Co. KG. May ép dugc ldp khuén duc c6
céc tAm khoang dic c6 thé trao ddi dugc theo tiéu chudn DIN EN ISO 10724-1:2002-
04, ma c6 th san xuét cac mAu kiém tra vdi cac kich thude chiéu dai x chiéu rong x
chiéu day = 80mm x 10mm x 4mm (@8 kiém tra gi6i han udn) hoafxg chiéu dai x chidu
rong x chiéu day = 40mm x 40mm x 6mm (48 kiém tra d6 ctmg). Khudn dic dugc lam
kin thuy luc véi luc déng bang 140kN. Kich thudc bén ngoai clia khudn dic lién quan
dén chidu dai x chiéu rong = 450mm x 450mm. Bua nén ép c6 duong kinh bang
50mm. D& san xuit cac mau kiém tra, 100g hdn hop dugc moé ta & trén duge dua vao
va dugce phun vao véi luc ép bing SkN vao trong khoang dic tuong tmg, ma dugc gia

nhiét trude dén nhiét d6 bang 120°C.
Khi cac khoang dtic duoc lam diy hoan toan, lyc ép ting 1én dén 25kN. Tai thoi
diém nay hé théng thiy lyc dugc tit. Trong tién trinh hoéa ctng, lyc giam xudng dén,
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va d6 16n dén 14kN tai luc két thic toan bd quy trinh ép va héa cing. Sau 30 phit &
nhiét d6 120°C, khuon dic dugc mé ra va cac mAu kiém tra duoc rit ra.

Céc mau kiém tra thu duoc duoc bao quan trong 24 gid & nhiét 4o 23°C va do
4m tuong dbi 50% va sau d6 cac dic tinh clia cdc miu kiém tra ndy duoc khao sat &
nhiét d6 duoc néu trong Bang 1a. Céc két qua duoc tim thdy trong Bang 1a.

Vidu 2

Phuong thic duge md ta trong Vi du 1 duoc lap lai, v6i cai bién la hdn hop
nhwa 2 duge st dung thay cho hén hop nhya 1.

Cac mau kiém tra thu duoc duge bao quan trong 24 gid & nhiét d6 23°C va do
4m tuong d6i 50% va sau d6 cac dic tinh cua cic mAu kiém tra ndy dwoc khao sit &
nhiét d6 duoc néu trong Bang 1a. Céc két qua duoc tim thdy trong Bang la.

Vidu3

Phuong thitc duge mo ta trong Vi du 1 duoc ldp lai, véi cai bién la hdn hop
nhwa 3 dugc str dung thay cho hén hop nhya 1.

Cac mau kiém tra thu dugc duge bao quan trong 24 gid & nhiét 46 23°C va do
4m tuong d6i 50% va sau d6 cac dic tinh cla cic miu kiém tra ndy dugc khao sit &
nhiét do6 dugc néu trong Bang 1a. Cac két qua dugc tim théy trong BE’mg la.

Vidu 4

Phuong thitc dugc mo ta trong Vi du 1 dwoc lip lai, véi cai bién 1a hdn hop
nhua 4 dugc st dung thay cho hén hgp nhya 1.

Céc mau kiém tra thu duoc dugce bdo quan trong 24 gid & nhiét do 23°C va d
4m tuong ddi 50% va sau d6 cac dic tinh dugc khao sat & cac nhiét d6 duoc néu trong
Bang la. Cac két qua duoc tim thay trong Bang la.

Vidus

Phuong thitc duge mé ta trong Vi du 1 duge 13p lai, véi cai bién 1a hdn hop

nhya 5 dugc st dung thay vi hdn hop nhua 1.
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Céc miu kiém tra thu duoc duoc bao quan trong 24 gid & nhiét do 23°C va do
4m twong dbi 50% va sau d6 cac dic tinh clia cic miu kiém tra nay dugc khao sit &

nhiét d6 dugc néu trong Bang 1a. Céc két qua duge tim thdy trong Bang 1a.
Vidu 6

Phwong thic duge md ta trong vi du 1 duge lgp lai, véi cai bién 12 hén hop

nhua 6 duoc st dung thay cho hdn hgp nhua 1.

Céc mau kiém tra thu duoc duoc bdo quan trong 24 gi & nhiét do 23°C va do
aAm tuong d6i 50% va sau d6 cac dic tinh ctia chung dugc khao sat & nhiét do duge néu

trong Bang 1a. Cac két qua dugc tim thdy trong Bang 1a.
Vidu7

25g hdn hop nhya 6 dugc két ho v6i 75g bot thach anh dangwhat min v6i phan
con lai trén sang kho theo tiéu chudn DIN EN 933-10, véi kich c& mét lu6i bing
40um, chiém 2% tinh theo trong luong (c6 sin trén thi trudng dudi tén thwong mai
Quarzmehl 16.900 tir nha san xuat Amberger Kaolinwerke Eduard Kick GmbH & Co.
KG, Hirschau, Pic) va cic hop phan niy dugc tron trong may tron Speedmixer™
DAC 150 FVZ tir nha san xut Hauschild & Co. KG trong 30 gidy véi van tdc 2500
vong/phiit, trong subt tién trinh, nhiét 6 ctia hdn hop ting 1én dén 39°C. Cudi cing,
0,5¢g tert-butylperoxybenzoat dugc chtra trong may tron Speedmixer™ DAC 150 FVZ
trong 30 gidy véi tbc do 2500 vong/phit, sau. d6 hdn hop duoc khudy so bo bang tay
voi dlia khqu va sau d6 dugc trén lai trong méy trdn Speedmixer™ DAC 150 FVZ
trong 30 gidy véi tde dd 1500 vong/phit; nhiét do ctia hdn hdn hop 13 48°C.

Viéc xtr Iy thém hdn hop xay ra nhu duge mé ta trong vi du 1, véi sy thay d6i 1a
sau 30 phtt ¢ nhiét d§ 140°C khuon dic duge mé ra va cac mau kiém tra duoc léy ra.

Cac miu kiém tra thu dugc duge bao quan trong 24 gid & nhiét d6 23°C va do
4m tuong dbi 50% va sau d6 cac dic tinh cia cac miu kiém tra nay duoc khao sat &
céc nhiét do dugc néu trong Bang la. Cac két qua dugc tim thiy trong Bang la.

Vi du so sanh C1

Phuong thirc dugc mo ta trong Vi du 1‘ duoc lap lai, voi thay dbi 13 thay vi hdn

hop nhuya 1, hdn hop chira 13,6g silicon ¢6 hgp phan trung binh
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(Me2Si0212)0,71(ViMeSi0212)0,15(Me2Si(OH)O12)0,10(ViMeSi(OH)O1/2)0,04, d0 nh6t dong
lyc bing 40mPa.s, khdi lvong mol trung binh tinh theo sb luong ciia Mn 12 1050g/mol
va khéi luong mol trung binh tinh theo trong lugng cia Mw 1a 1210g/mol va 3.4g
butyl metacrylat duoc st dung.

Cac mAu kiém tra thu duoc duge bao quan trong 24 gid & nhiét d6 23°C va do
4m tuwong d6i 50% va sau d6 cac dic tinh cta cac miu kiém tra ndy duoc khao sat &

cac nhiét do duoc néu trong Bang la. Cac két qua dugc tim théy trong Bang 1la.
Vi du so sanh C2

Phuong thttc duge mo ta trong vi du 1 duoc 13p lai, véi bién ddi 1a thay vi hén

hop nhya 1, nhya silicon c6 hgp phan

(MeSi0312)0.46(ViSiO32)0,11(Me(Me0)SiO212)0.25(ViMe0)SiO212)0,08(Me(HO)Si02/2)0,02

(Me2Si02/2)0,01(Me(Me0)2S5i012)0,01(Me3Si01/2)0,03 vOi khéi lugng mol trung binh tinh
theo s6 luong cia Mn 13 1720g/mol, khéi lwong mol trung binh tinh theo trong lugng
cia Mw 12 3940g/mol va d nhét bang 2870mPa.s duge sir dung.

Céc mAu kiém tra thu dugc duge bdo quan trong 24 gid ¢ nhiét d6 23°C va dd
4m 50% va sau d6 céac dic tinh cua cac mau kiém tra nay duge khao sat & cac nhiét do

dugc néu trong Bang 1b. Cac két qua duoc tim thdy trong Bang 1b.
Vi du so sanh C3

Phuong thitc duge md ta trong vi du 1 dugc lap lai, voi bién dbi 14 thay vi 17g
hén hop nhwa 1, hdn hop gdém 13,6g  2.4,6,8-tetrametyl-2,4,6,8-
tetravinylcyclotetrasiloxan (CAS: 2554-06-5) va 3,4g n-butyl metacrylat duogc su
dung, va thay vi 0,5g tert-butyl peroxybenzoat, 1,0g tert-butyl peroxybenzoat dugc st
dung.

Cac mau kiém tra thu dugc duoc bao quén trong 24 gid ¢ nhiét d6 23°C va do
4m tuong dbi 50% va sau d6 cac dic tinh cua cac mau kiém tra ndy duoc khéo sat &

cac nhiét 6 duoc néu trong Bang 1b. Cac két qua dugc tim thiy trong Bang 1b.
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Bang la
Vidu 1| 2| 3| 4|5 6 | 7
D¢ cling (Shore D) 323°C | 88 | 86 | 87 | 86 | 90 | 91 | 91
Gi6i han ubn [MPa] §23°C| 36 | 34 | 31 | 33 | 35 | 39 | 53
Béng 1b
Vi du Cl | C2|C3
Do cimg (Shore D) §23°C | 20 | 74 | 80
Gi6i han uén [MPa] 6 23°C| * 13 | 8

*C4c mau kiém tra rat mém, va do d6 gi¢i han uén khong do duge.
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YEU CAU BAO HOQ
1. Hop phan polysiloxan hitu co c6 thé hoa cimg bao gdm
cac nhua polysiloxan hitu co (A) chira cac don vi ¢ cong thirc chung
RaR'5(OR?)cSiO4-a-b-c)2 O,
trong d6

R c6 thé giéng nhau hodc khac nhau va bidu difn nguyén tit hydrd hodc cac gde
hydrocacbon dugc thé tuy y, dugce gén SiC-, ¢6 hoa tri mot, ma khong c6 céc lién két

da cacbon-cacbon béo,

R! ¢6 thé giéng nhau hodc khac nhau va biéu thi cac gbc hydrocacbon dugc thé

tlly y, duge gan SiC-, ¢6 héa tri mot, ma c6 cac lién ket da cacbon-cacbon béo,

R? ¢6 thé gidng nhau hoic khac nhau va bidu thi nguyén tir hydrd hodc cac gde

hydrocacbon dugc thé tuy y, ¢6 hoa tri mot,

ala0, 1,2 hodc 3,

bla 0 hodc 1 va

clao, 1,2 hodc 3,

v6i didu kién 1a trong cong thic (I) tdng a+b+c<3, trong it nthit mot don vi ¢6
codng thue (I) b=1, trong it nhét 50% don vi c6 cdng thic (I) a+b=1 va con trong nhidu
nhit 10% don vi c6 cong thic (I) a+b=3, trong timg trudng hop dua trén tat ca cac don
vi siloxan c6 cong thirc (I) trong nhya polysiloxan hitu co (A),

cac hop chét hitu co (B) ¢6 it nhét mot don vi ¢6 cdng thie

CR3,=CR3-CO-Z- (D),

trong d6

R3 ¢6 thé gidng nhau hoic khac nhau va biéu thi nguyén ti hydro, gbc cyano

-CN hoic gbc hydrocacbon dugc thé ty y, c6 héa tri mdt, ma c6 thé bi ngét quing boi
cac nguyén tir khac loai, )
7 ¢6 thé gidng nhau hoic khac nhau va biéu thi ~O— hodc -NR- va
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RS ¢6 thé gidng nhau hoic khac nhau va biéu thi nguyén tir hydré hodc gbc
hydrocacbon dugc thé tiy ¥, c6 hda tri mot, ma cé thé bi ngét quing boi cac nguyén tir

khac loai,
cac chét khoi mao (C), va
cac chét dém (D),

trong d6 thanh phin (D) bao gdm thanh phan dugc lya chon tir cic chat dém
dang hat, bao gdm céc soi ¢6 chidu dai 1én dén Scm (D1) va san phdm soi bén thanh

phim bao gdm cac s¢i c6 chiéu dai 16n hon Scm (D2).

2. Hop phin theo diém 1, dic trung & chd nhwa (A) chira trung binh it nhat 12 don

vi ¢6 cdng thic (I).

3. Hop phan theo diém 1 hoic 2, dic trung & chd hop phin niy bao gdém thanh
phdn (B) véi lugng nidm trong khoang tir 1 dén 250 phan tinh theo trong lugng, dua
trén 100 phn tinh theo trong lwong ctia thanh phan (A).

4. Hop phin theo mot trong s cac diém tir 1 dén 3, dic trung & chd cac hop chit
(B) c6 diém s6i & nhiét do it nhit bang 120°C tai ap suat bang 1000hPa.

5. Hop phin theo mot trong s6 cac diém tir 1 dén 4, ddc trung=d chd thanh phin
(D1) 1a c4c hdn hop bao gdm chit dém dang hat min va chit dém dang hat thd duoc st

dung.

6.  Hop phan theo mét trong sb cac diém tir 1 dén 5, dic trung & chd hop phan nay
bao gdm céc chit dém (D1) v6i luong tinh trén tong s6 ndm trong khoang tlr 70 dén 99

phdn tinh theo trong lwong, dwa trén 100 phan tinh theo trong luong clia hop phin.

7. Hop phin theo mot trong sb cac diém tir 1 dén 6, dic trung & chd thanh phén
(D2) 1a cac vai dét, cac ludi xép, cac soi dan, cac soi bén, cac ludi hoac cac vai khong

dét.

8. Phuong phap san xuét hop phén theo mét trong sb cac diém tir 1 dén 7 bang
céch tron cac thanh phén riéng 1¢ theo th tw bat ky.

9. Vit thé dugce tao hinh dwoc san xuét bing cach tao lién két ngang hop phén theo
mot trong s cac diém tir 1 dén 7 hodc dugc san xudt boi phuong phap theo diém 8.
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10.  Phwong phap san xuét cac da nhan tao, dic trung & chd phuong phap ndy tao

hinh va tao lién két ngang hop phén theo mot trong sé cac diém tir 1 &n 6.
11.  Phuong phép san xudt cac vét liéu compozit dang s¢i, dic trung & chd phuong

phép nay tao hinh va tao lién két ngang hop phan theo diém 7.

47





