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(57) Sang ch& d¢é cap dén thiét bi ban dan quang hoc ma c6 ca do thdm khi thap

va do an toan cao. Ch€ pham nhuya silicon c6 thé luu héa chia: (A) polysiloxan

hitu co chita nhém alkenyl bao gdm polysiloxan hitu co ¢6 cong thic thanh phan

trung binh (1) va chia it nhat hai nhém alkenyl trén méi phan ti:
(R'SI04),(RSI0)RRYSO0), (1)

trong d6 R' 12 nhém alkyl, R? Ia nhém aryl, R 12 nhém alkenyl, va R* 1a nhém

alkyl hoac nhém aryl,

(B) hydropolysiloxan hitu co cé cong thitc thanh phan trung binh (2) va chia it

nhat hai nguyén tir hydro dugc lién két v6i nguyén tu silic trén méi phan tir:
RIdRzerSiO@-d-e-t)/z 2)

trong d6 R! va R? 1a nhu néu trén, va

(C) chat xtc tac phan tng cOng.
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Linh vue k§y thuit dwge dé cap

Séng ché dé cap dén ché phim nhya silicon 1a hitu ich lam vat liéu
bao Ién linh kién ban dan quang hoc, va thiét bj ban dan quang hoc st dung

ché pham nay.
Tinh trang k¥ thuit ciia sing ché

Géan day, diot phat quang (light emitting diode-LED) ¢ d6 séang cao
ma c6 cuong do anh sang manh va tao ra lugng nhiét 1én di c6 ban trén thi
trurong, va hién nay dang duoc sir dung rong réi, khong chi dung lam don vi
~ lién két co ban (basic link unit-BLU) trong may thu hinh tinh thé 1éng va
dién thoai di dong, ma con dung dé chiéu sang thong thuong. JP 2010-1335
A (Tai liéu sang ché 1) mo ta rang bang cach bd sung silicon chira epoxy
vao nhua silicon chira phenyl dé cai thién do bam dinh c6 thé tao ra vat liéu
bao ¢4 tinh chiu nhiét, tinh 6n dinh chju 4nh séng va tinh chju thoi tiét hoan
hao. Ngoai ra, JP 2009-527622 A (Tai liéu sang ché 2) mo ta ché phim
nhya silicon bao gdm nhuya chira phenyl va hydrooligo siloxan hitu co chira

phenyl mach thing, ché pham nay 1a hiru ich d& kéo dai tudi tho cua LED.

Trong bao géi ctia LED, sir dung mét céu tric duge goi 1a khung day
dan duoc tao ra bang cach ma bac mot tAm ddng. Tuy nhién, biét rang néu
LED di dugc bao trong silicon duge dé yén trong cac didu kién trong do
ham lugng luu huynh duoc tao ra, sau d6 néu do thAm khi cta silicon cao,
thi c6 xu hudng xay ra su bac mau & bé mit bac, va bac sulfua duoc tao ra

lam den bé mit nay. Vi da biét ring su den hoa khung day dan lam giam do
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sang cla LED, nén mong mudn rang nhya ding d& bao c6 do thdm khi thép.
Tuy nhién, mic du nhya silicon néu trén cé tinh chiu 4nh séang, tinh chju
bac mau do nhiét va d6 bén va dép hoan hao, song trong trudng hgp nhua
trong tai liéu sang ché 1, nhém epoxy co tinh chiu nhiét va chju 4nh séng
kém, va do d6 nhua nay c6 xu hudng bac mau dudi nhiét d6 cao hodc anh
sang cuong d6 cao. Ngoai ra, trong hon hgp gém nhya chia phenyl va
hydrooligo siloxan hitu co chira phenyl mach thing nhu hdn hop dugc méb
ta trong tai li€u sang ché 2, tinh chiu nhiét va tinh chiu anh sédng 13 kém so
vOi tinh chiu nhiét va tinh chju 4nh sing cta nhua silicon chira metyl, va
viéc cai thién do an toan d& dugc chimg minh 13 kho.
Tai liéu sang ché 1: JP 2010-001335 A

Tai liéu sang ché 2: JP 2009-527622 A

Ban chit k§ thuit cia sang ché

Do d6, muc dich cta sang ché 1a dé xuét ché phdm nhua silicon c6
thé luu hoa ma c6 dd an toan hoan hao nhu tinh chiju nhiét va tinh chiu anh
séng, c6 do thim khi thép, va 1a 1y tuéng dé bao cac linh kién ban din
quang hoc, va con dé xuét thiét bi ban dan quang hoc c6 d¢ an toan cao ma

¢6 tinh chiu dugc su pha hity do nhiét va 4nh séng cao.

La két qua cla céc nghién ctru khic nhau nhim dat dugc muc dich
néu trén, c4c tac gia sang ché da phét hién ra rang trong nhua silicon st
dung nhya cé cac don vi (R*SiOs)) (trong d6 R 1a nhém aryl), cdc nhom
R’ tao ra cu tric cuc nhay v6i su pha huty do nhiét va anh séng. Tuy nhién,
ho ciing phat hién ra ring bang cach s&r dung nhya ¢6 céc don vi (R'SiO;))
(trong d6 R' 1a nhém alkyl), va con ¢6 céc don vi (R%SiO) (trong d6 R? I

nhom aryl) trong nhua nay, c6 thé cai thién tinh chiu nhiét va tinh chiu 4nh
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sang va cac déc tinh tuong tu, va co thé thu duoc ché phém nhua silicon co
d6 thAm khi thap.

Ngoai ra, cac tac gia cling phat hién ra rang bang cach bao linh kién
ban din quang hoc (nhu LED d sang cao) béng san phdm dugc luu héa
chira ché phidm nhua silicon néu trén, c6 thé tao ra thiét bi ban dan quang
hoc ¢4 d6 bén hoan hao nhu do bén mau va do bén va dap.

Mait khac, khia canh dAu tién cta sang ché dé xuét ché pham nhya
silicon ¢6 thé luu héa chira:

(A) polysiloxan hitu co chira nhém alkenyl bao gdém polysiloxan hitu co
(A1) c6 cong thirc thanh phan trung binh (1) dugc néu dudi day va chura it

nhét hai nhém alkenyl trén mdi phén tir:
(R'Si032)a(R%SIO)(R'R:SI01): (1)
trong do
R' 12 nhém alkyl c6 tir 1 dén 10 nguyén ti cacbon,
R? 1a nhém aryl c6 tir 6 dén 14 nguyén ti cacbon,
R? 1a nhém alkenyl c6 tir 2 dén 8 nguyén tir cacbon,

mdi nhém R* doc 1ap 12 nhom alkyl c6 tir 1 dén 10 nguyén tir cacbon

hodc nhom aryl co tur 6 dén 14 nguyén tir cacbon,

a 12 s& ndm trong khoang tir 0,2 dén 0,6, b 1a s6 nam trong khoang tir
0,2 dén 0,6, va c 1a s& nim trong khoang tir 0,05 dén 0,5, v6i diéu kién 1a

at+b+c =1,0.

(B) hydropolysiloxan hiru co c6 cong thirc thanh phan trung binh (2) dugc
néu dudi day va chua it nhét hai nguyén tir hydro dugc lién két v6i nguyén
tir silic trén mdi phan tir: voi lwgng ma tao ra ty 1¢ mol cia nguyén tu hydro

duoc lién két voi nguyén ti silic trong thanh phan (B) so véi nhom alkenyl
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duoc lién két véi nguyén tur silic co trong ché pham nay nam trong khoang

tir 0,4 dén 4,0:
RldRzerSiO(4-d-e-f)/2 (2)

trong do R' va R? 1a nhu néu trén, d 12 sb nam trong khoang tir 0,6 dén 1,5,
e 13 sb nim trong khoang tir 0 dén 0,5, va f 14 s ndm trong khoang tir 0,4

dén 1,0, véi diéu kién 1a d+e+f= 1,0 dén 2,5, va
(C) lugng c6 tac dung xtc tac cta chat xuc tac phan ung cong.

Khia canh thir hai clia sang ché dé xuét thiét bi ban din quang hoc ¢o
linh kién ban d&n quang hoc dugc bao, thiét bi nay chua linh kién ban dan
quang hoc, va san pham duogc luu héa chira ché pham nhuya silicon néu trén

bao lén ving hoat ddng cua linh kién nay.

Ché phém nhua silicon theo sang ché c6 do an toan cao, voi tinh chiu
nhiét va tinh chiu 4nh séng tdt, va con c6 do thdm khi thép. Thiét bj ban
dan quang hoc theo sang ché ma st dung ché phim nay lam chit bao ¢6 do

bén hoan héo nhu dd bén mau va d6 bén va dap.
M5 ta chi tiét sang ché

Sang ché dugc mé ta chi tiét hon dudi day.
Ché phim nhua silic

(A) Polysiloxan hitu co chira nhoém alkenyl

(A1) Polysiloxan hitu co:

Nhua silicon (A) duogc st dung theo sang ché chua polysiloxan hiru
co (A1) c6 cong thirc thanh phan trung binh (1) dugc néu dudi day va chira
it nhat hai nhém alkenyl trén mdi phén i, [am thanh phan co ban.

(R'S103/2)4(R*,S10),(R*R*,Si0,). (1)

Trong cong thirc nay:
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R' 1a nhom alkyl c¢6 tir 1 dén 10 nguyén tir cacbon,
R’ 1a nhém aryl c6 tir 6 dén 14 nguyén tir cacbon,
R’ 1a nhém alkenyl c6 tir 2 dén 8 nguyén tir cacbon,

mdi nhém R* doc 14p 1a nhom alkyl c6 tir 1 dén 10 nguyén tir cacbon

hozic nhém aryl c6 tir 6 ¢én 14 nguyén ti cacbon,

a 12 s8 nam trong khoang tir 0,2 dén 0,6, b 12 s& nam trong khoang tir
0,2 dén 0,6, va c 1a sé nim trong khoang tir 0,05 dén 0,5, véi diéu kién 1a

atb+c = 1,0.

Trong céng thire (1) néu trén, R' 13 nhém alkyl ¢6 tir 1 dén 10
nguyén tr cacbon, va cic vi du cu thé bao gdm nhém metyl, nhém etyl,
nhém propyl, nhém isopropyl, nhém butyl, nhém isobutyl, nhém tert-butyl,
nhém pentyl, nhém neopentyl, nhom hexyl, nhém octyl, nhém nonyl va

nhém dexyl. Nhom metyl 1a dugc wu tién.

R? 1a nhém aryl c6 tix 6 dén 14 nguyén tit cacbon, va vi du cu thé vé
cac nhéom R? bao gdbm nhém aryl nhu nhém phenyl, nhom tolyl, nhém xylyl

va nhém naphtyl. Nhom phenyl 1a dugc uu tién.

Trong cong thuce (1), R? 1a nhém alkenyl c6 tir 2 dén 8 nguyén tir
cacbon, va tdt hon 1a tir 2 dén 6 nguyén tir cacbon. Vi du cu thé vé céc
nhém R® bao gdm nhém vinyl, nhém alyl, nhom propenyl, nhom
isopropenyl, nhém butenyl, nhém hexenyl, nhém xyclohexenyl va nhom

octenyl, va cac nhom thudc loai nay, vu tién nhom vinyl hoac nhém alyl.

Trong cong thuc (1), R* 1a nhom alkyl c6 tir 1 dén 10 nguyén ti
cacbon hodc nhom aryl cé tu 6 dén 14 nguyén tir cacbon, va vi du cu thé vé
céc nhém nay bao gdm céc nhom gidng nhu cic nhém néu trén d6i v6i R

D2
va R".
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S6 lwong nhém alkenyl duoc dua vao phén tir don polysiloxan hitu
co c6 cong thic (1) it nhéat 13 hai, va ham lugng nhém alkenyl trong
polysiloxan hitu co tét hon 13 nim trong khoang tir 0,001 dén 1mol/ 100g,

va cu thé 1a ndm trong khoang tir 0,005 dén 0,5mol/100g.

Ngoai ra, a 1a s6 duong nidm trong khoang tir 0,2 dén 0,6, va tdt hon
]a ndm trong khoang tir 0,3 dén 0,6, b 1a s duong nim trong khoéang tir 0,2
dén 0,6, va t6t hon 13 nim trong khoang tir 0,3 dén 0,6, va c 1a sb duong
nim trong khoang tir 0,05 dén 0,5, va tét hon 1a nim trong khoang ttr 0,05

dén 0,3, véi didu kién la atb+c =1,0.

Theo séng ché, polysiloxan hitu co chira nhém alkenyl trong thanh
phén (A) c6 thé bao gdm mét hodc nhiéu polysiloxan hitu co chira nhom
otheralkenyl, ngoai thanh phén (Al) néu trén, va vi du dai dién vé
polysiloxan hitu co chta nhom alkenyl nay la polysiloxan hitu co mach

thing chtra nhém analkenyl (A2) duoc néu dudi day.
(A2) Polysiloxan hitu co mach thing chira nhom alkenyl:

Thong thuong, polysiloxan hitu co trong thanh phin (A2) la
polysiloxan hitu co ¢ céu tric thing trong d6 mach chinh duoc tao thanh
bang cach lap lai cac don vi diorganosiloxan (cac don vi (R'),Si0,)), va ca
hai dau tn ciing cta mach phén tir bi chin boi nhém triorganosiloxy (céc
don vi (R");Si0;,). Polysiloxan hitu co nay ciing cé thé bao gdm mét luong
nhd céu tric nhanh (cu thé 13, cac don vi siloxan ba chirc) trong mach phan
tu.

Trong cédc cong thuc néu trén, mdi nhém R' doc 1ap 1a nhom
hydrocacbon héa tri mét ¢6 1 dén 10 nguyén tir cacbon, va tét hon 1a 1 dén
3 nguyén tir cacbon. Vi du cu thé vé R' bao gébm nhém alkyl nhu nhém
metyl, nhom etyl, nhém propyl, nhom isopropyl, nhém butyl, nhém

isobutyl, nhom tert-butyl, nhém pentyl, nhom neopentyl va nhém hexyl,
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nhom xycloalkyl nhu nhom xyclohexyl, nhom alkenyl nhu nhom vinyl,
nhom alyl va nhém propenyl, nhéom aryl nhu nhém phenyl, nhom tolyl va
nhom xylyl, va nhém aralkyl nhu nhém benzyl, nhém phenyletyl va nhom
phenylpropyl.

Trong sb cac kha ning khac nhau, vu tién polysiloxan hiru co mach
thing ¢ cong thie (3) duge néu dudi day, co it nhét mét nhém vinyl duoc
lién két voi nguyén tir silic & mdi trong sd cac dau tan cliing ctia mach phan
ttr. Theo quan diém vé kha ning gia cong va tinh luu héa va cac dic tinh
tuong tu, polysiloxan hitu co mach théng c6 d6 nhét & 25°C tét hon 13 nam
trong khoang tir 10 dén 1.000.000 mPa-s, va t6t hon nita 13 nim trong
khoéang tir 1.000 dén 50.000 mPa's. P§ nhét ndy cé thé do duogc, vi du,
bang cach st dung nhét ké quay hozc dung cu do tuong tu.

R34 R’ R R2  R%g,
| | |
(CH,=CH)4—Si0O—(SiO)x—(Si0), —(Si0), —Si—(CH=CH,),
| | |
R? R? R2
3)

Trong coéng thirc néu trén, R', R* va R* 1a nhu néu trén, g la s6
nguyén 1, 2 hodc 3, va mdi trong s6 x, y va z 12 0 hoic sé nguyén duong,
v6i didu kién 14 1 < x+y+z < 1.000, va it nhat mot trong s6 x va y 1a sé

nguyén 1 hodc 16n hon.

Trong cdng thirc (3) néu trén, mdi trong sé x, y va z 13 0 hodc sb
nguyén duong, véi didu kién 1a 1 < x+y+z < 1.000, t6t hon 13 5 < x+y+z <
500, va tbt hon nita 13 30 < x+y+z < 500. Tuy nhién, cling uu tién néu 0,5 <

(x+y)/(x+y+z) < 1,0.

Vi du cu thé vé loai polysiloxan hitu co c6 cong thirc (3) ndy bao

gdm céc hop chét duge néu dudi day.
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CH; CH;
CH,=CH — (Si0), — Si— CH=CH,
CH; CH;
CeH;s CH; CgHs
CH,=CH SiO (Si0), Si— CH=CH,
C¢Hs CH; CeHs
CHj C¢Hs CHj, CH;
CH,=CH ——Si0 —— (Si0), — (Si0), —Si— CH=CH,
CH; CeH; CH; CH,
C¢Hs CH;
CH,=CH — (Si0), — Si— CH=CH,
CH; CH;
C6H5 CH3 C6H5
CH,=CH —— Si0 —— (Si0), —— Si— CH=CH,
CHj CH, CH;

C¢Hs C¢Hs CH; CeHs
CH,=CH ——Si0 — (Si0), — (Si0), —Si— CH=CH,

CH; CeHjs CH; CH;

Trong cac cong thic néu trén, x va y la nhu néu trén.
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C6H5 C6H5
CH,=CH (Si0),— Si— CH=CH,
CH, CH,
CH, CH, TH3 CH;
CH,=CH Sio (Si0);— (Si0),— Si— CH=CH,
CH; CeH; CH; CH;
(|36H5 CeH; CH; C¢H,
CH,=CH TiO (Si0);— (Si0),— Si— CH=CH,
CH, C.H; CH, CH,

Trong céac cong thirc néu trén, x va y la nhu néu trén.

Béng cach st dung thanh phén (A2), khoang cach gifta céc diém lién
két ngang c6 thé duoc kéo dai, va do d6 viée diéu chinh thich hop luong
thanh phan (A2) dugc thém vao dem lai wu diém 13 1am cho san phim duoc
Ivu héa c6 dd dan hdi trong khi van gift duge do cing thich hop. Tuy nhién,
néu luong thanh phan (A2) 13 qué 16n, thi bé mit cla san pham duoc luu
héa c6 xu huéng trd nén dinh, va d6 thim khi ciing c6 xu huéng ting, do
thiAm khi ting c6 thé lam giam do sang cua LED, va do do6 lugng thanh
phan (A2) duoc thém vao tét hon 13 ndm trong khoang tir 0,01 dén 50 phén
khéi lugng, va tét hon nita 13 nam trong khoang tir 1 dén 30 phan khéi
lwong, trén 100 phan khdi luong cia thanh phan (A1).

Trong cAu triic nhyua polysiloxan hitu co (A1), néu sé luong don vi
(R'Si031,) duoc dic trung boi a, thi sé lugng don vi (R%Si0) duoc dic
trung bdi b, va sd lugng don vi (R’R%,Si0,,,) duoc dic trung boi c, thi tét
hon néu 0,01 < {(b+c)/a} <2, t6t hon 14 0,1 < {(b+c)/a} < 1,2, va tét hon

nira 1a 0,1 < {(b+c)/a} < 1,0. Ngoai ra, trong lugng phéan tr trung binh-

-10-



21580

trong lugng tuong duong polystyren cua polysiloxan hitu co (Al), duoc
xéc dinh bang GPC, tét hon 14 ndm trong khoang tir 500 dén 10.000, va tdt
hon nira 1a nim trong khoang tir 1.000 dén 4.000.

CAu tric nhya polysiloxan hitu co (A1) c6 thé téng hop duge mot
cach d& dang, vi du, bang cach hoa hop hop chit c6 chirc ning lam ngudn
don vi cho ba loai don vi siloxan néu trén (cu thé 1a cac don vi ma cac chi
s6 dudi dong a, b va ¢ duoc gin kém) véi lugng ma théa man ty 1é mol néu
trén, va sau dé tién hanh phan Gng ddng thily phan véi su ¢6 mit cia mot
axit. Ngoai ra, polysiloxan hitu co (A2) mach thing néu trén ciing c6 thé
duoc téng hop theo cach twong tu bang cach st dung cac hop chét c6 chuc
ning lam ngudn don vi cho cac don vi céu thanh. |

Vi du v& hop chét c¢6 thé duoc st dung 1am ngudn don vi a bao gom
n-propyltriclosilan, metyltriclosilan, metyltrimetoxysilan va
metyltrietoxysilan.

Vi du vé hop chét c6 thé duoc st dung lam nguén don vi b bao gém
diclodiphenylsilan va dimetoxydiphenylsilan.

Vi du vé hop chét c6 thé duoc st dung lam nguén don vi ¢ bao gém

céc hop chét dugc néu duéi day.

CH; CH,
/7 397N
CH;  CHs

CH,CH3 CH,CHs
H,C=CH—§i—O0—8i—CH=CH,

CH;  CH,
o
[ H,C=CH—Si—Cl
Si—0O—Sij
7 7 N H,
CH; CHj

-11-
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(B) Hydropolysiloxan hitu co

Hydropolysiloxan hiru co trong thanh phan (B) dugc st dung theo
sang ché 1am chét lién két ngang, va tao ra san pham duoc luu héa bing
phan tng cong gitta cac nguyén tir hydro dugc lién két véi nguyén tir silic
(sau day dugc goi 13 nhém SiH) trong thanh phan (B) va nhom alkenyl
trong thanh phan (A). Hydropolysiloxan hitu co ¢6 cong thic thanh phan
trung binh (2) dugc néu dudi day, va chuia it nhét hai nguyén tir hydro duoc
lién két v4i nguyén ti silic trén mdi phan tir.

R'R’HSiOudeetyz (2)

Trong cdng thitc nay, R' va R? 13 nhu néu trén, d 1a s6 nam trong khoang tir
0,6 dén 1,5, e 1a s6 nam trong khoang tur 0 dén 0,5, va f la sb nam trong

khoéng tir 0,4 dén 1,0, v6i didu kién 1a d+e+f= 1,0 dén 2,5.

Trong cong thirc (2) néu trén, R' va R? 12 nhu néu trén, con R' tdt
hon 12 nhém alkyl c6 tir 1 dén 10 nguyén tir cacbon, va cu thé la nhom
alkyl thép c6 tir 1 dén 3 nguyén tir cacbon nhu nhém metyl. R’ t6t hon la
nhom phenyl. Ngoai ra, d la s6 ndm trong khoang tir 0,6 dén 1,5, va tbt
hon 13 ndm trong khoang tir 0,6 dén 1,4, e 1a s6 ndm trong khoang tir 0 dén
0,5, va tét hon 13 ndm trong khoang tir 0 d&én 0,4, va f 13 s6 duong nim
trong khoang tur 0,4 dén 1,0, va t&t hon 1a ndm trong khoang tir 0,4 dén 0,8,
voi didu kién la d+e+f = 1,0 dén 2,5, va t6t hon 1a d+et+f = 1,5 dén 2,4.
Khéng c6 gidi han cu thé dbi véi cac vi tri cia nhom SiH trong phan tir nay,
va nhém SiH c6 thé duoc lién két véi cac dau tan cing cda mach phan ti
hodic v6i cac vi tri khong phai dau tin cling trong mach phan tir nay.

Tt hon, néu hydropolysiloxan hiru co trong thanh phan (B) bao gém
hydropolysiloxan hitu co mach thang ma c6 mot nhom SiH & mdi trong sb
hai dau tan cting va c6 thé bao gdm madt vai phan nhanh riéng véi luong it

nhit 12 20% khdi luong, cu thé 1a tir 20 dén 100% khdi luong, va cu thé la

-12-
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tir 30 dén 90% khdi lugng. Vi du vé hydropolysiloxan hitu co mach thang

nay bao gém hop chit c¢6 cong thirc (4) duoc néu dudi day.
R

A

1
H—Si—O Si—O0 SII—H
R1 \ R2 / R1
. (4)

A ’ A A ) B \ A A \ N A A
Trong cong thure néu trén, R va R? 14 nhu néu trén, va n 1a s6 nguyén

trong sb 1 hodc 1én hon, t5t hon 1a ndm trong khoang tir 1 dén 50, va t6t

hon nita 1a nim trong khoang tir 1 dén 10.

Trong cong thtc (4), R? 1a nhu néu trén, va cac vi du cu thé bao gdbm
céc nhoém giéng nhu cac nhém dugc néu & trén d6i véi R,

Vi du vé& hydropolysiloxan hitu co khéng phai hydropolysiloxan hitu
co ¢O cbng thie (4) néu trén bao gdm cac hop chat c6 it nhét ba, ot hon 1a
tir 3 dn 10, va tdt hon nira 1a tir 3 dén 6 nhém SiH trén mdi phan tir, va dic
biét thuan tién néu c6 thé sir dung hydropolysiloxan hiru co mach nhanh.
Khéng c6 gidi han cu thé d6i véi vi tri cia nhém SiH trong cic phén tir nay,
va cac nhém SiH c6 thé dugce lién két v6i cac dau tan cung cua mach phan

tir hodc véi cac vi tri khong phai d4u tin cing trong mach phan tir nay.

Nhu néu trén, uu tién hydropolysiloxan hitu co mach thang, va hop
chét c6 cong thire (4) 1a dic biét mong mudn, nhung hydropolysiloxan hitu
co c6 it nhit ba nhém SiH trén mdi phan tir néu trén, va tot hon la
hydropolysiloxan hftu co mach nhénh, ¢ thé duogc bd sung vao néu mudn,
va néu bd sung, thi lugng hydropolysiloxan hiru co c6 it nhit ba nhém SiH
nay thuong khong l6n hon 80% khdi luong, va tdt hon 1 ndm trong khoang
tir 0 dén 80% khéi luong ctia hydropolysiloxan hitu co trong thanh phan
(B).

Vi du cu thé vé hydropolysiloxan hitu co mach nhanh c6 it nhét ba

nhém SiH trén mdi phan tir bao gdm tris(dimetylhydrosiloxy)metylsilan,
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tris(dimetylhydrosiloxy)phenylsilan, 1,1,3,3-tetrametyldisiloxan, 1,3,5,7-
tetrametylxyclotetrasiloxan, metylhydropolysiloxan véi ca hai dau tan cling
bi chin boi nhém trimetylsiloxy, copolyme cua dimetylsiloxan va
metylhydrosiloxan véi ca hai dau tan ciing bi chin béi nhom trimetylsiloxy,
copolyme ctia dimetylsiloxan va metylhydrosiloxan véi ca hai dau tan cliing
bi chan bdi nhém dimetylhydrosiloxy, copolyme ctia metylhydrosiloxan va
diphenylsiloxan véi ca hai dau tan ciing bi chan bdi nhém trimetylsiloxy,
copolyme cua metylhydrosiloxan, diphenylsiloxan va dimetylsiloxan véi ca
hai d4u tan cung bi chin béi nhém trimetylsiloxy, copolyme gdm céac don
vi (CH3),HSiOy;; va cac don vi SiOg4,, va copolyme gém cac don vi

(CH3)2HSiO]/2, cac don Vi SiO4/2 va cac don Vi (C6H5)SiO3/2.

Ngoai ra, ciing c6 thé sir dung hydropolysiloxan hitu co c6 cac cong

thie dugc néu dudi day.

|
ch—?i—CH3
CHs CH; O CH,

C|)H3 CIJHs
H—SII—O—Sli—O—Sli—O—Sli—H
CH; O (la CH,
HSC-—S‘i—CHa H3C—S‘i—CH3
H H

CH,4 CHs

H—S:i—O—Sli—O—S:i—H
CHy O CH,
HyC—Si—CH,
H
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Céu trtic phén tir cia hydropolysiloxan hitu co mach khéng thang ¢6
thé 13 cdu trGc vong, phan nhanh hodc cu truc mang ba chiéu, song sb
luong cac nguyén tur silic trong mt phan tir (hoac mac dd polyme hoa)
thuong ndm trong khoang tir 3 dén 100, va tét hon 1 ndm trong khoang tir

3 dén 10.

Loai hydropolysiloxan hitu co nay c6 thé dugc tao ra bang cach su
dung cac phuong phap thong thuong, va thuong thu duoc bing cach thuy
phan closilan nhu R’SiHCL,, (R*);SiCl, (R’),SiCl, hodc (R®),SiHCI (trong
d6 R’ 12 nhém hydrocacbon héa tri mot khéng chira lién két béo khong no
va tot hon 1a ¢6 tir 1 dén 6 nguyén tr cacbon, va vi du cu thé vé& R’ bao gdm
nhém alkyl nhu nhém metyl, nhém etyl, nhém propyl, nhém isopropyl,
nhom butyl, nhom isobutyl, nhom tert-butyl, nhom pentyl, nhém neopentyl,
nhom hexyl, nhém octyl, nhém nonyl va nhom dexyl, nhém aryl nhu nhom
phenyl, nhom tolyl, nhom xylyl va nhéom naphtyl, va nhom aralkyl nhu
nhém benzyl, nhém phenyletyl va nhém phenylpropyl, va R’ tét hon 1a
nhém aryl), hodic bing cach tién hanh 1am can bing siloxan thu duoc nho

qué trinh thity phén bing cach sir dung chét xuc tac axit manh.

Tét hon, néu hydropolysiloxan hitu co trong thanh phan (B) chura
nhém SiH véi lugng nidm trong khoang tir 0,30 dén 1,50mol/100g.

Luong hydropolysiloxan hitu co cta thanh phan (B) dugc thém véo
phai 13 hitu hiéu dé luu hoa ché phdm theo sang ché bang phan tmg hydro-
silic hoa véi thanh phan (A) néu trén. Cu thé, lugng dugc sir dung cia
thanh phan (B) duogc xac dinh sao cho ty 1& mol ctia nguyén tir hydro duogc
lién két véi nguyén tir silic (nhém SiH) trong thanh phan (B) so véi tit ca
cac nhém alkenyl dugce lién két voi nguyén tir silic ¢é trong ché phdm nim
trong khoang tir 0,5 dén 4,0, tot hon 14 nim trong khoang tir 0,8 dén 2,0, va
tt hon nira 1a ndm trong khoang tir 0,9 dén 1,5. Néu ty 1é mol nay qua thap,

thi phan tng Iuu héa tién hanh kém, nguoc lai néu ty 1& mol nay qua cao,
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thi luong 16n nhém SiH chua phan tmg van con trong san phdm duoc luu
hoa, lrgng nay c6 thé 1am thay dbi tinh chit vat 1y cia san phdm duogc luu

hoa thu dugc theo thoi gian.

Thuét ngit "tat ca cdc nhom alkenyl duoc lién két v6i nguyén tu silic
c6 trong ché pham" néu trén bao gdm khong chi nhém alkenyl trong thanh
phan (A), va vi du, trong trudng hop ma hop chét chira nhém alkenyl dugc
str dung 1am chét xuc tic bam dinh trong thanh phan tuy y (D) dugc néu
dué6i day, ma con bao gdm (cic) nhém alkenyl duoc lién két voi nguyén tir
silic trong hop chét nay. Trong s6 cac nhom alkenyl duoc lién két véi
nguyén tir silic ¢6 trong ché phdm nay, ty 1& cia nhém alkenyl tir thanh
phén (A) tét hon 13 it nhit 80% mol, t5t hon nita 13 it nhit 85% mol, va
tham chi t6t hon nita 1a 90% mol hoic 16n hon. Néu ty 18 nhém alkenyl tir
thanh phan (A) 12 qué thép, thi tinh chat ciia chat xtc tac bam dinh tré nén

qué quan trong, va do an toan c6 xu hudng giam.

Theo quan diém dé dat duoc su can béng thuan loi gitra do thdm khi,
tinh chiju nhiét va tinh chiu 4nh sang, thi ham luong nhém aryl trong sb tét
c4 cac thanh phan trong ché phim theo sang ché tét hon la nidm trong
khoang tir 20 dén 50% khéi luong, va t6t hon nita 13 ndm trong khoang tir
25 dén 50% khéi luong, so v6i khéi luong hdn hop cia thanh phén (A) va
thanh phan (B). Néu ham luong nhém aryl nay 1a qua thip, thi do thim khi
s& tang, nguoc lai néu ham lwong nhém aryl nay 13 qua cao, thi tinh chiu
nhiét va tinh chiu 4anh sang c6 thé giam. O day, thuét ngir "ham luong nhém
aryl trong s tat ca cac thanh phan trong ché phim theo sang ché" bao gbm
khéng chi nhém aryl trong thanh phén (A) va thanh phan (B), ma ca nhém
aryl trong céc thanh phan khéc. Vi du, néu hop chét chira nhém aryl duge
sit dung 1am chét xuc tac bam dinh trong thanh phan tiy y (D) duoc néu
duéi day, thi nhém aryl trong hop chét nay ciing c6 thé cé trong ham lugng

nhom aryl.
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(C) Chét xtic tac phan g cong

Chét xtc tac phan Gmg cong trong thanh phan (C) dugc thém vao dé
xuc tién phan tmg cdng giita nhém alkenyl tfong thanh phan (A) va nhom
SiH trong thanh phan (B), va c6 thé sir dung cac loai chét xtc tac da biét ro
d6i voi cac chuyén gia trong linh vuc ndy. Cé thé sir dung cac chét xiic tac
dua trén kim loai nhém platin nhu chit xtic tac nén platin, chat xuc tac nén
paladi va chét xtc tac nén rodi, song theo quan diém vé gia thanh va quan
diém twong tu, wu tién chat xuc tac nén platin. Vi du vé chit xuc tac nén
platin thich hop bao gdbm H,PtClgmH,0, K,PtCls, KHPtClymH,0, K,PtCly,
K,PtClymH,O va PtO,mH,0 (trong d6 m la sb nguyén duong). Ngoai ra,
cling ¢ thé str dung phtc chét cua chat xuc tac nén platin néu trén voi
hydrocacbon nhu olefin, ruou, hodc nhém polysiloxan hitu co chira vinyl.
Chét xtic tic don c6 thé duoc sir dung mot minh, hodc cé thé st dung hdn

hop gom hai hodc nhiéu chat xuc tac khac nhau.

Chét xtc tac phan tng cdng chi duge bd sung vao véi luong cé tac
dung xtic tac (cu thé 13, lrong 12 hiru hiéu lam chat xic tac), va chat xdc tic
nay tdt hon 13 duge sir dung véi lugng ma tao ra khéi luong tuong duong
ctia kim loai nhém platin nim trong khoang tir 0,0001 dén 0,5 phan khoi
luong, va tét hon nita 13 nam trong khoang tir 0,0001 dén 0,05 phan khbi
lwong, so véi 100 phan khéi lugng ciia hdn hop gdm thanh phan (A) va
thanh phan (B).

Céc thanh phan tiy y khac

Khi can thiét, ché phdm nhua silicon theo sang ché con c6 thé bao
gbm céc chit phu gia thong thudong khac nhau bén canh céc thanh phén tir
(A) dén (C) néu trén, voi didu kién 1a viéc bd sung cac chét phu gia nay

khong lam hong cac muc dich va tac dung cta sang ché.

(D) Chét xtic tic bam dinh:
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Chét xtic tac bam dinh c6 chirc nang cai thién d bam dinh cua ché
pham theo séang ché véi mat bam dinh, hodc trong trudng hop bao linh kién
bén dan quang hoc 1 1am cai thién d6 bam dinh véi linh kién nay. Vi du cu
thé vé chét xic tic bam dinh bao gdm céc chit két hop silan nhu
vinyltrimetoxysilan, vinyltrietoxysilan, 2-(3,4-
epoxyxyclohexyl)etyltrimetoxysilan, 3-glyxidoxypropyltrimetoxysilan, 3-
glyxidoxypropylmetyldietoxysilan, 3-glyxidoxypropyltrietoxysilan, 3-
metacryloyloxypropylmetyldimetoxysilan, 3-
metacryloyloxypropyltrimetoxysilan, 3-
metacryloyloxypropylmetyldietoxysilan, 3-
metacryloyloxypropyltrietoxysilan, N-2-(aminoetyl)-3-
aminopropylmetyldimetoxysilan, N-2-(aminoetyl)-3-
aminopropyltrimetoxysilan, N-2-(aminoetyl)-3-aminopropyltrietoxysilan,
3-aminopropyltrimetoxysilan, 3-aminopropyltrietoxysilan, N-phenyl-3-
aminopropyltrimetoxysilan va 3-mercaptopropyltrimetoxysilan, cling nhu

trimetoxysilan, tetrametoxysilan, va céc oligome ctia ching.

Céc vi du khac bao gdm céac hop chét silic hitu co chira mot hoac
nhiéu nhém duoc chon tir nhém bao gdm nhém vinyl, nhém epoxy, nhém
alkoxy duoc lién két voi nguyén tir silic va nhom hydroxyl duoc lién két
v6i nguyén tir silic trong mot phan tir, nhu duge thé hién bang cac cong

thirc dugc néu dudi day.
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Trong cac cong thic néu trén, R 1a nhdm hydrocacbon hoa tri mot,

va tdt hon 1a nhom alkyl ¢6 tir 1 dén 6 nguyén tir cacbon. Vi du vé nhém R
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nay bao gdm nhém metyl, nhém etyl, nhém propyl, nhém isopropyl, nhém
butyl, nhom isobutyl, nhom tert-butyl, nhom pentyl, nhém neopentyl, nhém
hexyl, nhém octyl, nhém nonyl va nhém dexyl. M®i trong s i, j va k 1a sb
ty nhién, trong d6i=1, 2, 3 hodc 4,k =1, 2 hodc 3, vaj = 1 hoic 2. Moi
trong sd x, y va z 1a s6 0 hodc 16n hon, véi didu kién 14 0 <x,y,z<1 va
x+y+z = 1. n 14 sb ty nhién théa man 1 <n < 100. Trong luong phén ti,
duoc bao céo la trong luong phén tr trung binh dugc xac dinh bdi GPC,
thudng 1a sb ndm trong khoang tir 1.000 dén 20.000, t6t hon 13 ndm trong
khoang tir 1.000 dén 10.000, va tét hon nita l& nam trong khoang tir 1.000
dén 6.000.

Trong so cac hop chat néu trén, uvu tién str dung chat trg xtc tac ket

dinh c6 cong thirc dugc néu dudi day.

2RO
OS! ' 3-ch|) 0
j29°! RO—Si—O.
1 N N\ 2jRO—Si—0y, k,zoSi/H}o <]
0.2 0.5 0.3

Trong cong thirc néu trén, R, j va k 1a nhu néu trén.

Chét xtc tac bat ky trong sb cac chat xic tac bam dinh nay c6 thé
duoc st dung mot minh, hodc co thé st dung hdn hop gém hai hodc nhiéu

chét xuc tac bam dinh.

Tt hon, néu chét xtc tac bam dinh dwoc bd sung vao véi luong nam
trong khoéang tir 0 dén 10% khéi lugng, va tot hon nita 1a nam trong khoang
tir 0 dén 5% khéi luong, so véi khéi lugng hdn hop gém thanh phin (A) va
thanh phan (B), va néu bd sung vao, thi tét hon 1a bd sung véi luong it nhat

1a 1% khéi luong. Néu luong chét xtc tic bam dinh 1a qua 16n, thi san
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pham duoc luu hoa trd nén tir dé hong dén ntt, va do an toan ctia ché pham

lam vat liéu bao cé thé giam.

Céc chét phu gia khac

Vi du vé chit phu gia khac 1a chét don vo co (E). Vi du vé chét don
v6 co bao gdbm chat don vé co gia cb nhu silic oxit duoc hun khéi va titan
dioxit dugc hun khoi, va chit dén v6 co khong gia ¢b nhu canxi cacbonat,
canxi silicat, titan dioxit, sit (II) oxit, mudi than va k&m oxit. Cac chét phu
gia khéc c6 thé duogc str dung bao gdm chét wrc ché sy pha hiy do 4nh séng
nhu amin khéng tu do, va chit pha lodng d& phan tng nhu vinyl ete, vinyl

amit, nhya epoxy, oxetan, alyl phtalat va vinyl adipat.

Ngoai ra, vi silicon chtra phenyl cé tinh chiu nhiét kém so vdi
dimetyl silicon, nén luong chit xtc tac thich hop ciing c6 thé dugc bd sung

vao ché pham nay.

Vi du vé chét chéng oxy hoéa bao gdm pentaerytritol tetrakis[3-(3,5-
di-tert-butyl-4-hydroxyphenyl)propionat], N,N'-propan-1,3-diylbis[3-(3,5-
di-tert-butyl-4-hydroxyphenyl)propionamit], thiodietylenbis[3-(3,5-di-tert-
butyl-4-hydroxyphenyl)propionat], octadexyl-3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionat,  6,6'-di-tert-butyl-2,2'-thiodi-p-cresol, = N,N'-
hexan-1,6-diylbis[3-(3,5-di-tert-butyl-4-hydroxyphenylpropionamit)], axit
3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic, este chira C,.9alkyl cé
mach bén, dietyl[[3,5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]metyl]phosphonat, 2,2'-etylidenbis[4,6-di-tert-butylphenol],
3,3',3",5,5',5"-hexa-tert-butyl-a,a',a"-(mesitylen-2,4,6-triyl )tri-p-cresol,
canxi dietylbis[[[3,5-bis(1,1-dimetyletyl)-4-

hydroxyphenyl]metyl]phosphonat], 4,6-bis(octylthiometyl)-o-cresol, 4,6-
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bis(dodexylthiometyl)-o-cresol, etylenbis(oxyetylen)bis[3-(5-tert-butyl-4-
hydroxy-m-tolyl)propionat], hexametylenbis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionat], 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-
1,3,5-triazin-2,4,6-trion, 1,3,5-tris[(4-tert-butyl-3-hydroxy-2,6-
xylyl)metyl]—l,3,5-triazin-2,4,6—(1H,3H,5H)-trion, 6,6'-di-tert-butyl-4,4'-
thiodi-m-cresol,  diphenylamin, san phdm phan tUng cta N-
phenylbenzenamin va  2,4,4-trimetylpenten,  2,6-di-tert-butyl-4-(4,6-
bis(octylthio)-1,3,5-triazin-2-ylamino)phenol, 3,4-dihydro-2,5,7,8-
tetrametyl-2-(4,8,12-trimetyltridexyl)-2H-1-benzopyran-6-ol,  2',3-bis[[3-
[3,5-di-tert-butyl-4-hydroxyphenyl]propionyl]]propionohydrazit, didodexyl
3,3'-thiodipropionat va dioctadexyl 3,3'-thiodipropionat. Cac chét chéng
oxy hoéa dugc uu tién bao gém Irganox 245, 259, 295, 565, 1010, 1035,
1076, 1098, 1135, 1130, 1425WL, 1520L, 1726, 3114 va 5057 (do BASF
Japan Ltd. san xuét). Céc chét chdng oxy héa nay ciing co thé duge sur

dung trong hdn hgp chira hai hozc nhiéu chit chéng oxy héa.
Phuong phép diéu ché ché phdm nhua silicon

Ché phém nhua silicon theo sdng ché dugc didu ché béng cach
khudy, hoa tan, tron va/hodc phan tan céc thanh phan dugc yéu cau néu
trén, déng thoi hodc theo cac mé riéng biét, va khi can thiét trong khi st
dung nhiét. Théng thudng, dé ngin phan tng luu héa khoi tién hanh trudc
khi stt dung ché phdm nay, ché phim nay dugc bao quan & dang hai chét
long riéng biét, voi mot goi chira cac thanh phan (A) va (C), va gbi khac
chira cac thanh phan (B) va (D). Sau d6, hai chat 1éng nay duoc tron cing
nhau vao thoi diém st dung dé tién hanh luu héa. Vi du, néu thanh phan

(C) va thanh phan (B) v&/hodc thanh phin (D) dugc bao quan trong cliing
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mdt chit 16ng, sau d6 c6 kha ning xay ra phan tng loai hydro, va do do tdt
hon néu thanh phan (C) va thanh phan (B) v&/hodc thanh phin (D) duoc
tach riéng trong qua trinh bao quan. Theo cach khac, ché phidm nay c6 thé
duoc str dung lam chét long don chira mét luong nho chit lam cham sy luu

héa dugc bd sung vao nhu rugu axetylen.

Khéng c6 gidi han cu thé dbi véi dung cu duge st dung trong thao
tac khuéy, va vi du vé céc dung cu cé thé duoc st dung bao gém may
nghién cé chirc ning trén va dun néng, may nghién truc 1an ba nga, may
nghién bi va may trén xoay. Ngoai ra, cling c6 thé sir dung két hop céc
dung cu nay. B§ nhét cia ché phém nhua silicon thu duoc, duge do & 25°C
bing cach st dung nhét ké quay, thudng nim trong khoang tir 100 dén
10.000.000 mPa's, va tét hon la ndm trong khoang tir 300 dén khoang
500.000 mPars.

Ché phdm nhua silicon thu dugc theo cach nay co thé duge luu héa
ngay l4p tirc bang cach dun néng, néu can, va san phim duoc luu hoa thu
duoc c6 do trong sudt cao va dd bam dinh hoan hao dbi v6i chat nén kim
loai va vt liéu bao géi nhu polyme tinh thé long (Liquid crystal polymer-
LCP). Do vay, ché phdm nhua silicon 1a hitu hiéu dé bao cac linh kién ban
din quang hoc. Vi du vé cac linh kién ban dan quang hoc nay bao gom
LED, diot quang, dung cu ghép dién tich (Charge-Coupled Device-CCD)
va chat ban dan kim loai oxit bu (Complementary metal-oxide semi-
CMOS) va bd ghép quang, va ché pham nay la dic biét hitu hidu dé bao
LED.
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Phuong phap duoc st dung dé bao thiét bi ban dan quang hoc trong
san phdm duoc luu héa chira ché phim nhua silicon theo sang ché c6 thé
st dung cic phuong phép thong thuong thich hop cho loai linh kién ban
din quang hoc. Mic dii khong c6 gidi han cu thé dbi véi diéu kién luu hoa
ché phém nhua silicon, song viéc luu hda thudng dugc tién hanh & nhiét do
nam trong khoang tir 40 dén 250°C, va tét hon 1a ndm trong khoang tur 60
dén 200°C, trong thoi gian nim trong khoang tir 5 phut dén 10 gio, va tot

hon 13 nim trong khoéang tir 30 phiit dén 6 gio.

Khi khung day din dugc ma bac dugc bao, thi t8t hon néu bé mat
ctia khung ddy din duge ma bac nay dugc xir ly bé mat so bo dé lam tang
tinh thdm 4m cda ché phdm nhua silicon. Theo quan diém tinh gia cong va
bao tri thiét bi va céc dic tinh tuong tu, t5t hon néu viée xtr ly bé mat 1a xur
1y khé nhu xtr ly béng 4nh sang tr ngoai, xir ly béng ozon hodc xir ly bing
plasma. Xu ly bang plasma 13 dic biét mong mudn. Dé 1am tang tinh tuong
thich véi ché phdm nhua silicon, tot hon néu vét liéu 1am bao gbi dugc dic
so bd c¢6 ham luong thanh phan silicon it nhét 1& 15% khéi luong cua tong
khéi lugng céc thanh phan hiru co. Thanh phan silicon nay dugc xac dinh
12 hop chét c6 cac don vi Si va céc polyme clia chung. Néu ham luong
thanh phin silicon nhé hon 15% khdi lugng cta tong khoi lugng céc thanh
phan hitu co, thi vi tinh twong thich véi ché pham nhua silicon giam, nén
cac khoang trong (bot khong khi) c6 thé ton tai gitta ché pham nhya silicon
va thanh bén trong clia bao gdi dugc duc so bd trong khi bao, dan dén thiét

bi ban dén quang hoc dé nut.

Khi duoc tao ra ¢ dang san phém duoc luu hoa dang tAm co do day

1a 1 mm, t6t hon néu san pham dugc luu hoa chira ché pham nhya silicon
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theo sang ché co toc d6 thdm hoi nude khéng 16n hon 20 g/m*ngay, tot
hon nita 14 ndm trong khoang tir 1 dén 20 g/m*ngay, va tét hon nita 1a ndm
trong khoang tlir 5 dén 18 g/m>ngay. Dé dat dwoc tdc db thdm hoi nude
ctia ché pham nhua silicon theo sang ché théa man khoang néu trén, thi
lugng don vi siloxan chira nhéom alkenyl trong polysiloxan hitu co chira
nhom alkenyl trong thanh phan (A) tét hon 14 it nhat 20% mol. Téc do
thAm hoi nudc c6 thé duge xdc dinh bing phuong phap Lyssy (st dung
dung cu L80-5000, do Lyssy Co., Ltd. san xuét) theo JIS K 7129.

San pham duoc luu hoéa chira ché pham nhua silicon theo sang ché
c6 d6 thdm khi thip, va thiét bi ban din quang hoc dugc bao trong san
phém duoc luu hoa chiu dugc sy bac mau cta san phém duoc luu hoa va

c6 d6 bén hoan hao.

Vi du thie hién sang ché

Sang ché dugc mé ta chi tiét hon dudi day dua vao mot loat vi du va
vi du so sanh, nhung sang ché khong bi gii han bdi cac vi du dugc néu
dudi day.
Vi dy diéu ché 1
Diéu ché polysiloxan hitu co chita nhém alkenyl (A1)

Binh phan tng duogc nap 408,7g (3,00mol) metyltrimetoxysilan va
360,6g 2-propanol, va hdn hop nay duoc khudy qua dém & nhiét do trong
phong. Dung dich thu dwoc dwoc bd sung 754g xylen va 1.071g nudc, va
hén hop nay dugc khudy trong khi nhiét do bén trong duoc ting dén 60°C.
Trong quy trinh diéu ché riéng biét, 759,6g (3,00mol) diphenyldiclosilan,
181,0g (1,50mol) vinyldimetylclosilan va 503g xylen duoc cén trudc va

sau d6 tron cuing nhau dé didu ché dung dich closilan, va dung dich closilan
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ndy duwoc b sung nhd giot trong thoi gian mot gid vao dung dich
metyltrimetoxysilan, dung dich nay dugc dun néng dén 60°C. Sau khi két
thiic viéc bb sung nhé giot, dung dich phan tng thu duge duoc khudy trong
ba gio, axit thai dugc tach ra, va pha hitu co con lai duogc rira bang nudc.
Sau khi khtr nuéc ddng s6i dung dich thu duge, 6g dung dich KOH ndng
d6 50% khdi lugng (0,053mol) duge bd sung vao, va dung dich thu duoc
duoc hdi luu qua dém & nhiét d6 bén trong 1a 150°C. Dung dich phan ing
thu duoc duoc trung hoa bang 13,5g (0,125mol) trimetylclosilan va 36,7g
(0,375mol) kali axetat, va sau khi loc, dung méi dugce loai bé khdi nudce loc
bang cach chung cét dudi ap sut giam. Cin duoc rira bing metanol, va
dung méi duge loai bo 1an nita bing cach chung cit. Theo cach nay, nhua
siloxan (nhua 1) c¢6 cong thirc thanh phan trung binh duoc néu dudi day
duoc didu ché. Trong lugng phan tir trung binh-trong lwong twong duong
polystyren ctia nhya siloxan thu dugc dugce xac dinh bing GPC 1a 1.500, va
ham lugng nhom vinyl 1a 0,119mol/100g.

CH,
H,C—SiO4/ Sio OSi
3 32 112 \\
0.40 0.40 CHs 0.20

Vi du diéu ché 2
Diéu ché polysiloxan hiru co chtra nhém alkenyl (A1)

Binh phan tUng dugc nap 544,9g (4,00mol) metyltrimetoxysilan va
484,8g 2-propanol, va hdn hop nay duge khuidy qua dém & nhiét do trong
phong. Dung dich thu duge duoc bd sung 548g xylen va 1.270g nudc, va
hén hop nay duoc khudy trong khi nhiét d6 bén trong duogc tang dén 60°C.
Trong quy trinh diéu ché riéng biét, 977,4g (4,00mol) diphenyldiclosilan,
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107,2g (0,89mol) vinyldimetylclosilan va 1.000g xylen duoc can trudc va
sau d6 tron ciing nhau dé diéu ché dung dich closilan, va dung dich closilan
nay dugc bd sung nho giot trong thoi gian mét gid vao dung dich
metyltrimetoxysilan, dung dich nay duogc dun néng dén 60°C. Sau khi két
thiic viée bd sung nhé giot, dung dich phan mg thu duge dwoc khudy trong
ba gi0, axit thai dugc tach ra, va pha hitu co con lai dugc rira béng nudc.
Sau khi khir nudc ddng sbi dung dich thu duoc, 7,1g dung dich KOH néng
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