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R R Ran

] |
A—Y—sli—Q—sl.i—Y-s'i—x,, (1)
R R

Sang ché dé xuat hop chit silan hitu co c6 cong thirc (1), chat xtr Iy bé mat chira hop
chat silan hiru co (de thuy phan) nay va/hoac san pham ngung tu (thuy phan) khong hoan
toan cua no co thé tao ra mang mong di duoc dong ran ma c6 cac tinh chat ua chat béo rat
tdt va co hé sd khuc xa tuong duong vai hé s6 khuc xa cua ba nhon (A 1a nhom bat ky
dugc chon trong s6 -C(=0)OR!, -C(=0)NR!,, -C(=0)SR! va -P(=0)(OR!),; R! 13 nguyén
tor hydro, nhom alkyl, nhém aryl hodc nhém aralkyl; Y 1a nhom hitu co hoa tri hai; R 1a
nhom alkyl hoic nhom phenyl; X 1a nhém hydroxyl hodc nhém dé thiy phan; va n nam
trong khoang tir 1 dén 3). Vat pham c6 trén bé mit ciia né6 mang mong di dugc dong rin
chtra chat xr Iy bé mit nay va phuong phap tao ra bé mit nén ciing duoc dé xuit.
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Linh vire k§ thuat dwoc dé cip

Sang ché d& cap dén hop chét silan hitu co chira nhém hydroxyl hodc nhom
dé thiy phan va nhom ua chét béo trong phén tir, va cu thé hon, dén hop chét silan
hitu co (dé thity phan) chira nhém wa chit béo c6 kha ning tao ra 16p phu ua chét
béo, chat xir Iy bé mit chtra hop chit silan hitu co (d& thay phan) va/hodc san
phdm ngung tu (thiy phan) khong hoan toan ciia n6, va vat phim ma da duoc xt
ly bé mit bang chét xir ly bé mit nay, tirc 12 ¢6 mang méng da duoc déng rin

chira chat xir ly bé mat trén bé mat cua no.

Tinh trang k§ thuit ciia sang ché

Gan day, c6 nhu cdu ngdy cang ting vé viéc gin cac tim diéu khién cham
lam man hinh cda dién thoai di dong va cac loai man hién thi khac. Khi tAim diéu
khién cham c6 man hinh dé trin, thi c6 nhidu kha ning 1a ngén tay hoic ma tiép
xtc truc tiép v6i man hinh nay. Piéu kho tranh khoi 12 tAm didu khién cham nay
d& bi dinh c4c vét bAn nhu ba nhon. C6 nhu cu ngly cang ting vé cong nghé dé
¢6 duoc kha ning chéng bam vén tay hoidc dé dang loai bo vét ban trén bé mit
hién thi nhim mong muén c¢6 dugc kha nang hién thi hodc vé bén ngoai tét hon.
Do d6, 1a diéu dugc mong mudn néu c6 duge mot vat liéu co kha nang dap ung
duge cac yéu cau nay. Cu thé 13, d6i v6i cac man hién thi kiéu tAm diéu khién
cham ma d& bi bam vét van tay, thi viéc tao ra mot 16p chéng bam dau hodc ua
chit béo trén bé mit clia ching 12 diéu dugc mong mubn.

N6i chung, cac chit két hop silan 1 da dugc biét rd vé kha niang cia ching
lién két cac bé mat thiy tinh hodc soi v6i cac hop chat hitu co. Ching da va dang
duoc st dung rong rdi lam céc chét phu bé mit cho nhiu loai nén khac nhau.
Chat két hop silan nay chita nhém chtre hitu co va nhém silyl d& phan tmg (thudong
1 silyl dé thity phan nhu alkoxysilyl) trong phén tir. Véi sﬁ c6 mét ctia hoi nudce
trong khong khi hodc hoi nuéc twong tu, cac nhém silyl d& thity phan sé tham gia
vao phan tng tu ngung tu dé tao ra mot 16p phi. Do cac nhém silyl dé thity phan
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ndy tao ra céc lién két hoa hoc va vat ly voi bé mit cua thuy tinh hodc kim loai,
nén 16p phit nhu vay sé& 1a mot 16p phii ¢6 tinh bén.

Céc tai liéu sang ché 1 t61 6 (JP-A 2008-534696, JP-A 2008-537557, JP-A
2012-072272, JP-A 2012-157856, JP-A 2013-136833, JP-A 2015-199906) dé cap
dén cac ché phdm chtra polyme chira flopolyete ma da duoc tao ra bang cach dua
nhém nhém silyl d& thiy phan vao hop chét chira flopolyete, ché phdm nay dinh
chit vao bé mit nén va c6 kha nang tao ra mot 16p phu cé céc tinh chét chéng bam
nude/diu, chdng bam ban va cac tinh chét khac trén bé mit nén ndy.

Mic du 16p chéng bam diu thong thuong da duoc tao ra bang cach st dung
polyme chtra flopolyete c6 tinh chdng bam dau va kha ning d& lau sach vét ban,
song né van c6 nhuoc diém 13 khi vét van tay cham vao, thi vét van tay nay dé bi
tréng thdy do ba nhon 1am tan xa 4nh sang.

Ngoai ra, tai liéu sang ché 7 (JP-A 2001-353808) d& cap dén ché pham
chira hop chét silan da dugc tao ra bang cach dua nhém silyl dé thity phan vao
hop chit wa chit béo, ché phém nay dinh chat vao bé mit nén va tao ra mot 16p
phit ua chit béo trén do.

Tuy nhién, hé s khic xa ctia hop ghét silan da dugc mo ta trong tai li€u sang
ché 7 12 khac xa vé6i hé sb khuc xa béng khoang 1,5 cia ba nhon. Do d6, cho du méot
16p phu chtra hop chit silan khién cho cac vét van tay nay khéng hién rd rang,
nhung van khong thé 1am cho cac vét véan tay nay hau nhu khong thdy dugc.

Tai liéu duogc trich din
Céc tai liéu sang ché

Tai liéu sang ché 1: JP-A 2008-534696

Tai liéu sang ché 2: JP-A 2008-537557

Tai liéu sang ché 3: JP-A 2012-072272

Tai liéu sang ché 4: JP-A 2012-157856

Tai liéu sang ché 5: JP-A 2013-136833

Tai liéu sang ché 6: JP-A 2015-199906

Tai liéu sang ché 7: JP-A 2001-353808

Ban chét k§ thuit ciia sang ché
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Nhim giai quyét cac van dé néu trén, muc dich cla sang ché 13 @& xuét hop
chit silan hiru co (d& thiy phan) chtra nhém wa chit béo, chat xtr Iy bé mit chira
hop chét silan hiru co (d& thiy phén) va/hodc san pham ngung tu (thiy phén)
khong hoan toan ctia nd, va véat phim ma da dugc xir Iy bing chit xir 1y bé mat
nay, hop chét silan hitu co nay c6 kha ning tao ra mang mong da dugc dong _rén
wa chét béo hoan toan ma c6 hé sb khic xa gﬁn bang v6i hé s6 khuc xa khoang 1,5
ctia ba nhon dé ngay ca khi cac vét van tay da bam 1én d6, thi mang méng nay van
¢6 hiéu qua ngin khong cho ba nhon lam tan xa 4nh sang va lam cho cac vét van
tay nay khong hién rd rang, tirc 1a lam cho céc vét van tay gan nhu khong nhin
thdy dugc.

Béng c4c nghién ctru chuyén su nhim dat muc dich néu trén, céc tac gia
sang ché da phat hién ra rang khi hop chét silan hiru co (dé thiy phan) chita
nhém hydroxyl hodc nhém dé thity phan va nhém va chét béo, c¢6 cdu triic phan tir
dac biét c6 cong thire chung (1), duoc thé hién dudi ddy, dac biét 1a hop chét silan
hitu co (d& thiy phan) chira nhém hydroxyl hoic nhém dé thity phén va nhém ua
chét béo, ¢ cong thtc chung (2), duoc thé hién dudi day, dugc st dung 1am hop
chét silan hitu co (d& thiy phan) chira nhom wa chit béo, thi chét xir Iy bé mit chira
hop chét silan hitu co (dé thiy phén) va/hodc san phidm ngung tu (thiy phan)
khong hoan toan cua n6 c¢6 kha nang tao ra mang mong da dugc dong rin ua chit
béo hoan toan ma c6 hé s khiic xa gén bang véi hé s6 khuc xa ciia ba nhon. Sang
ché nay da dugc hoan thanh trén co sé phat hién nay.

Do d6, sang ché dé xuét hop chét silan hiru co (dé thiy phén) chira nhém
wa chit béo, chét xir ly bé mit, va vat phém, nhu dugc xac dinh dudi day.

1. Hop chét silan hitu co ¢6 cong thirc chung (1):
R R |$3-n

| |
A—Y—Sii—Q—SIi—Y-Si—Xn (1)

R R
trong d6 A 1 -C(=0)OR’, -C(=0)NR',, -C(=0)SR’, hoic -P(=0)(OR"),, R! 1a
hydro, nhém Cy_3palkyl, nhom Cgzparyl hodc nhom C;zparalkyl, Y doc 1ap 1a nhom
hitu co hoa tri hai, R 1a nhom C;_4alkyl hodc nhém phenyl, X doc 14p 1a nhom
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hydroxyl hodc nhém dé& thity phéan, va n 1a mét s6 nguyén nim trong khoang tir 1
dén 3.

2. Hop chét silan hiru co nhu dugce néu & muc 1, trong d6 trong cong thie (1), Y
1a nhém C,_3palkylen ma céd thé chira nhém hoa tri hai dugce chon tir nhém bao
gbm -O-, -S-, -NR-, -C(=0)-, -C(=0)O-, -C(=0)NR-, -OC(=0)NR-, nhém
silalkylen, nhém silarylen, va cac gbc polysiloxan hiru co héa tri hai mach thing,
mach nhanh ho#c mach vong cé 2 t6i 10 nguyén t1 silic, trong d6 R 1a Cy_4alkyl
hodc phenyl, va no cé thé chtra nhém Cg_yparylen.

3. Hop chét silan hitu co nhu duge néu & muc 1 hoic 2, trong d6 trong cong thirc
(1), mbi X doc 14p duoc chon tir nhém bao gém hydroxyl, Cy_jealkoxy, alkoxy da
duoc thé béng Cy.q0alkoxy, Ci.jpaxyloxy, C,.jpalkenyloxy, halogen, oxim,
isoxyanat, va xyanat.

4. Hop chét silan hitu co nhu duge néu & muc bat ky trong sb cac muc tir 1 t6i 3,

trong d6 hop chét nay c6 cong thire (2):

c‘:H3 CH,
R?OOC—(CHz)m—SIi sli—(CHz)m—Six3 (2)
CHs CH,

trong do R? 12 nhém Cipalkyl, nhom Cg pparyl hodc nhém Cyaralkyl; mdi m ddc
1ap 13 s6 nguyén nam trong khoang tir 2 dén 20, va X doc lap 1a nhém hydroxyl
hozc nhém dé thiy phan.

5. Hop chét silan hitu co nhu duge néu & muc bét ky trong sb cac muc tir 1 t6i 4,
trong do6 hop chit nay c6 hé sb khuc xa it nhit 1,45.

6. Chat xir Iy bé mat chira it nhit mot hop chét silan hiru co nhu dugc néu & muc
bat ky trong s& cac muc tir 1 t&i 5 .Vé./hOEiC san phim ngung tu (thiy phan) khong
hoan toan cua no.

7. Chét xir Iy bé mat nhu duge néu & muc 6, trong d6 n6 con chira dung mai.

8. Chét xir ly bé mit nhu dugc néu & muc 6 hodc 7, trong d6 n6 con chira chét xuc
tac ngung tu thily phén.

9. Chét xir ly bé mit nhu duge néu & muc bt ky trong sb cac muc tir 6 t6i 8, trong
d6 n6 dong rin thanh mang moéng c6 géc tiép xic véi axit oleic toi da 1a 30° &

25°C va d6 4m twong dbi 1a 40%.
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10. Chét xu ly bé& mit nhu duge néu & muc bit ky trong sb6 cac muc tir 6 t6i 9,
trong d6 né dong rin thanh mang mong ¢ do duc t6i da 1a 10 khi ba nhon dugc
1am ling dong lén mang méng di dugc déng ran ndy véi tai trong 1kg luc (10N).
11. V4t phim c6 trén bé mit cia né mang méng da dugc dong ran chira chét xt Iy
bé mit nhu duge néu & muc bét ky trong s6 cac muc tir 6 t6i 10.

12. Phuong phép tao ra bé mit nén cé hé s6 khuc xa ndm trong khoang tir 1,45
dén 1,52 do duge theo tiéu chudn JIS K 0062 bao gdm budc tao ra mang méng da
dugce déng rin chira chat XU ly bé mit nhu dugc néu & muc bit ky trong sb cac
mmiyc tir 6 t6i 10 trén bé mit cia nén.

Hop chit silan hiru co (dé thity phan) chita nhém wa chit béo theo sang ché
¢6 uu diém 13 nho c6 nhém dau cudi wa chit béo trong phan tir, nén khi ba nhon
bam vao nén, thi mang méng da dugc dong ran cho phép ba nhon bi thiAm w6t va
lan rong trén nén nay, va nhd c6 nhém phenylen trong phan tir, nén hé s6 khic xa
clia mang mong d3 dugc dong rin & b& mit clia n6 gin bang véi hé sé khiic xa
(khoang 1,5) ctia ba nhon. V4t phdm ma da dugc xir Iy bé mit bang chat xir 1y bé
mit chira hop chét silan hitu co (dé thiiy phan) chita nhém wa chét béo va/hoic
san phdm ngung tu (thity phan) khong hoan toan ctia n6 c¢6 hé s6 khuc xa & bé mat
ctia né it nhét 1,45, dic biét 1a nam trong khoang tir 1,45 dén 1,52 do dugc theo
tiéu chuén JIS K 0062, thé hién kha niang khong thy rd vét van tay dang ké.

M@ ta chi tiét sang ché

Sang ché dé xuit hop chit silan hitu co (d& thity phan) chira nhém ua chét
béo trong phén tir, c6 cong thirc chung (1). Hon hop gbm céc hop chat nhu vay 1a
c6 thé chap nhéan dugc.

R R Ry
A-Y- I.

I- l-
I—Q—SII—Y“SI—X,, (1)

R R
‘Trong cong thirc ndy, “A” 1a nhém -C(=0)OR’, -C(=0)NR',, -C(=0)SR’,
hoic -P(=0)(OR"),, R! 13 hydro, nhém C_salkyl, nhém Cg.saryl hoic nhém Cs.
soaralkyl, Y doc 14p 1a nhém hitu co hoéa tri hai, R doc 14p 1a nhém Cy4alkyl hoac
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nhém phenyl, X doc 14p 1a nhém hydroxyl hodc nhém dé thiy phén, va n 1a mot
s6 nguyén nam trong khoang tir 1 dén 3.

Hop chit silan hitu co (d& thiy phéan) chira nhém wa chit béo nay ¢ ciu
triic ma nhom dAu cudi va chét béo duoc lién két v6i nhém silyl dé thiy phan nhu
nhém alkoxysilyl hodc nhém silyl chira hydroxyl thong qua mét nhom lién két
hodic nhém silphenylen. Hop chit nay duge dic trung bdi kha ning bam dinh nén
v tinh wa chét béo.

Trong cong thtc (1), “A” 1a carboxylat hodc axit carboxylic c6 cong thirc:
-C(=0)OR’, amit c6 cong thic: -C(=0)NR',, thio-este hozc thio-axit c6 cong
thirc: -C(=0)SR’, hodc phosphonat hogc axit phosphonic ¢6 cong thirc:
-P(=O)(OR1)2, tire 13, nhom dau cubi wa chét béo theo sang ché nay.

Trong ban md ta cia sang ché ny, R' 12 hydro, nhém Cy.3alkyl, nhém Cs.
soaryl hodc nhém C;3paralkyl. Nhom alkyl nay co thé c6 mach théng, mach nhanh
hodc mach vong, hodc su két hgp cta chung, va t6t hon 1a nhém C;galkyl mach
thing, 5t hon nita 1 nhém C,_salkyl mach thing.

Céc vi du v& R' bao gdm hydro, cic nhém alkyl nhu metyl, etyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, dexyl, dodexyl, tetradexyl, hexadexyl,
octadexyl, isopropyl, isobutyl, tert-butyl, neopentyl, thexyl, Xyclopentyl,
xyclohexyl, xycloheptyl, xyclohexylmetyl, norbornyl, decahydronaphtyl,
adamantyl, va adamanfylmetyl; cac nhom aryl nhu phenyl, tolyl, va naphtyl; va
cac nhom aralkyl nhu benzyl, phenyletyl, va phenylpropyl. Tét hon, néu R 13 etyl

hodc octyl.
Céacvidu v& “A” 1a nhu sau.

H3COOC_ CI:H3

HyC—C—00C—
CH

C,H;00C— s
C,H;),NOC—

C4H,00C— (C2Hs),
CgH{;SOC—

CgH4,00C— g
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<:>—CH2—00C— @—ooc—
@»cm—ooc— @—cm—ooc—

Trong cong thic (1), X ma cd thé khac nhau & mdi 1an xuit hién 13 nhém
hydroxyl hodc nhém dé thiy phan. Cac vi du vé X bao gém hydroxyl, cac nhém
C.10alkoxy nhu metoxy, etoxy, propoxy, iSopropoxy, va butoxy, cdc nhoém alkoxy
da dugc thé bang C,.jealkoxy nhu metoxymetoxy va metoxyetoxy, cidc nhom Ci.
10axyloxy nhu axetoxy, cdc nhém C, jpalkenyloxy nhu isopropenoxy, cac nguyén
tir halogen nhu flo, clo, brom va iot, oxim, isoxyanat, va Xyanat. Trong s6 do,
metoxy, etoxy, isopropenoxy va clo dugc uu tién.

Trong cong thirc (1), R 1a nhém Cy_4alkyl nhu metyl, etyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, hodc tert-butyl, hodc phenyl, véi metyl 1a dugc uu tién.
Chi s6 du6i dong n 12 mot s nguyén nim trong khoang tir 1 dén 3, tot hon 13 2
hodc 3, tot nhét 1a 3 khi xét vé khia canh kha ning d& phan tmg va kha ning bam
dinh nén.

Trong cong thirc (1), Y 12 nhom hitu co héa tri hai hodc nhém lién két gitra
nhom “A” va nhém silphenylen. Tét hon, Y 1a nhom C,_3palkylen, dac biét 1a C,
alkylen ma co thé chtra nhom hoa tri hai dugc chon tir nhém bao gém -O-, -S-,
-NR-, -C(=0)-, -C(=0)0O-, -C(=O)NR-, -OC(=O)NR-, nhém silalkylen, nhém
silarylen, va cac gbc polysiloxan hitu co héa tri hai mach thang, mach nhanh hozc
mach vong co6 2 téi 10 nguyén tu silic, tfong d6 R 1a nhu duoc xac dinh & trén, va
n6 ¢6 thé chira nhém Cgpoarylen. Tét hon nita, Y 1a nhém hoa tri hai ¢6 cdng
thac (3).

R-Z-(R)s- 3)

Trong cong thice (3), R’ doc 14p 1a nhém hydrocacbon héa tri hai. Cac vi du
bao gém cac nhém C,.3palkylen nhu etylen, propylen, butylen va hexametylen, va
cac nhom Cyspalkylen chira nhém Cgparylen nhu phenylen, véi cdc nhéom C,.
salkylen 1a dugc uu tién.

Trong cong thire (3), Z 1a mot lién két don, hodc nhom héa tri hai duge

chon tir nhém bao gdm -O-, -S-, -NR-, -C(=0)-, -C(=0)0-, -C(=0)NR-, -

-8-
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OC(=O)NR-, nhom silalkylen, nhém silarylen, va cac gbc polysiloxan hitu co héa
tri hai mach théng, mach nhanh hoic mach vong ¢é 2 t6i 10 nguyén tir silic, tdt hon
12 2 t&i 5 nguyén t silic, trong d6 R 1a nhu dugce xé4c dinh & trén.

Céc vi du vé cac nhém silalkylen va silarylen 14 cdc nhém dugc thé hién

bdi cong thirc dudi day.

R* R*
—Si—R5-Si—
P

Trong cong thirc nay, cac R* ma c6 thé giéng nhau hozc khac nhau 12 nhém
Cj.4alkyl nhu metyl, etyl, propyl hodc butyl, hodc cdc nhém Cq.jaryl nhu phenyl.
R’ 12 nhém Cpalkylen nhu metylen, etylen, hodc propylen (trimetylen hodc
metyletylen) hodc nhém Cg.jparylen nhu phenylen.

Céc vi du vé& gbc polysiloxan hitu co héa tri hai mach thang, mach nhanh
hodc mach vong c6 2 t6i 10 nguyén tir silic, ot hon 12 2 t6i 5 nguyén tu silic, 1a

cac gbe dugce thé hién bdi cac cong thire dudi day.

oy
/;,i_:\ [r )
\L L\

Trong cac cong thuac nay, R* 12 nhu dugc x4c dinh & trén, g 1a mot sb
nguyén nim trong khoang tir 1 dén 9, t6t hon 1a 1 t6i 4, va h 1a mot sd nguyén
nim trong khoang tir 1 dén 8, tét hon 14 ndm trong khoang 1 dén 3.

Trong cong thuc (3), “a” bing 0 hozc 1.

Vi du dién hinh v& nhém Y gbdm céc nhém sau day.
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—CH,CH,—
—CH,CH,CH,—
—CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,—

—CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,—

—CHZCH2—©—CH2CH2—
—CHchZ—Q—

—CH,CH,—O—CH,CH,—

_(CH2)10'—'0_CH20H2_

—CHZCHZOCHZ—O—CHZCHZ—

—CH,CH,;—S—CH,CH,—

—CHZCHZ-—ril——CHchz—
CH,

1}
—CH,CH,—C—CH,CH,—
1]
—CH,CH,;—O—C—CH,CH,—
1]
—CH;CHy~N—C~CH,CH,—

CH,

o]
1
—‘CH2CH2_O_C—'|1—CH2CH2‘_
CH,3

-10-
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CH, CH,

| |
_CHchZCHz—?iOSii—CHZCHgi—

CH, CH,

CH, CH,

| |
—(CHz)w—?iOsli——(cm)s—

CH, CH,

CH,
HaC ,o-SijCH3
—CH,CH,CH,—Si 0
O\Si_OISi\_CHZCHZ—
H,C” | CH;

Hs

CH;  CHy
—CH,CH;CH,—Si~0~Si~CH,CH, —
CH; CH,

o
—(CHz)m“?i‘O‘SIi—(CHz)e_
CH; CHs

Vi du dién hinh v& hop chét silan hitu co (d& thily phan) chira nhém wa chit

béo c¢6 cong thire (1) gdm cac hop chét ¢6 cac cong thire sau day.

(|3H3 CH,3
CZH500C—(CH2)4—S|i Sli—(CH2)3—Si(OCH3)3
CH, CH,3
= §
CZH5OOC—(CH2)1°-SIi Sli—(CH2)3—Si(OCH3)3
CH; CH;

Cl:H3 CH,3
CZH5OOC_(CH2)13-S|i SII_(CH2)3_SI(0CH3)3
CH,3 CH,4

-11-
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?H3 CH,3
CszOOC—(CHz)m—0—(CHz)z—Sli Sli—(CHz)a—Si(OCHs)s
CH,3 CH,3

?Hg CH; ?H3 ?H3

CzH5OOC_(CH2)10'SII_©_SII_(CHz)G—Sll_Q_SII—(CH2)3'—SI(OCH3)3
. CH,3 CH; CH;, CH;

?H3 ?Hs ?H3 CH;,
CZH500C-—(CHZ)m-SIi—O—Sli—(CHz)s—Sl»i Sii—(CH2)3—Si(OCH3)3

CH;  CH, CH,3 CHs

?Hs ?Hs
CZH5000-—(CH2)10-S|i Sli—(CHz)z—Si(OCH3)3

CH; CH;

(|3H3 (|3H3
CzH5OOC_(CH2)1o'SIi Sli_(CHz)s—’Sl(OCH3)3

CH;, CH;

e 5
CZHsoOC—(CH2)1O-S|I—®78|I_(CHZ)Z-O—SI(OCH3)3

CH,3; CH;3

?Hz ?H3
Cszooc"(CHz)m'sli_Q'Sli_(CHz)z—@—(CHz)z—Si(OCHs)s

CHs CH;3
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CHs CHs
C4HoOOC—(CH)o-Si Si— (CHyp)3—Si(OCHa)s
AN
CH CH,
CsH17OOC—(CH2)10-S|i-@—S|i—(CH2)3—Si(OCH3)3
| Sy CHy |
CHs CHs
<:>—CH2—OOC—(CH2)10-S|i—©—Sl;i—(CHz)3—Si(OCH3)3
e CHy
CHs CH
@—CHZ—OOC—(CHZ)W-S'i—QSl»i—(CHz)3—Si(OCH3)3
s Chg
CH, CH,
(C2H5)2NOC—(CH2)1O-Sli‘O—Sli—(CHz)3—Si(OCH3)3
S,
CH, CH,
CgH17SOC—(CH2)1o-SIi Si—(CH,);—Si(OCHs)s
Sy Oy

Trong s6 céc hop chét silan hitu co (d& thiy phan) chita nhém wa chit béo

nay, cac hop chét cé cong thirc chung (2) dugc wu tién hon.

(|:H3 CHs
RZOOC—(CHz)m—SIi Sli—(CHz)m—SiX3 (2)
CH;, CH,

Trong cong thirc nay, R? 12 nhém Ci0alkyl, nhém Cg pparyl hodc nhém C,.
saralkyl, mbi m ddc lap 1a ) nguyén nam trong khoang tir 2 dén 20, tét hon 1a
nam trong khodng tir 3 dén 10, va X 1a nhu dugc xac dinh & trén.

Trong cong thuec (2), R? 1a nhém Cip0alkyl, nhém Cgaryl hodc nhom C,.
saralkyl, tot hon 1a nhém C;.galkyl mach thang, tot hon nita 1a nhém C,_4alkyl
mach thing. |

Céc vi du v& R? bao gbm cac nhoém alkyl nhur metyl, etyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, dexyl, dodexyl, tetradexyl, hexadexyl,
octadexyl, isopropyl, isobutyl, tert-butyl, neopentyl, thexyl, xyclopentyl,
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xyclohexyl, xycloheptyl, xyclohexylmetyl, norbornyl, decahydronaphtyl,
adamantyl, va adamantylmetyl; cac nhdm aryl nhu phenyl, tolyl, va naphtyl; va
cac nhom aralkyl nhu benzyl, phenyletyl, va phenylpropyl. Tét hon, néu R? 13 etyl
hodc octyl.

Vi du dién hinh vé hop chit silan hitu co (dé thuy phén) chita nhém va chit

béo c6 cong thire (2) gdm céc hop chit c6 cac cong thirc sau ddy.

CH; CH,
CzH5000—(CH2)4—S|i Sii—(CHz)s—Si(OCHs);,,
CHj CH,3
CH, CH,3
CzH5OOC_(CH2)10“S|i Sll—(CHz)z_Sl(OCHg)g
CH, CH;

CH,3 CH,
czﬁsooc—(CHz)m-in Sli—(CH2)3—Si(OCH3)3
CH; CH;
c|;|-|3 CH,
C2H500C—-(CH2)10-SIi Sli—(CHz)s—Si(OCH3)3
CH; CH,

CH, CH,
CszOOC—(CHz)-m'SIi Sll_(CHz)g_Sl(OCH3)3
CH; CH,

CH,3 CH,3

C8H1700C_(CH2)10'SIi

CH;,

Sli—(CHz)s—Si(OCHs)s
CH,

Phwong phéap tao ra hop chét silan hitu co (d& thily phan) chira nhém ua chét
béo c¢6 cong thire (1), diic biét 1 hop chat silan hiru co (d& thity phan) chira nhém
wa chét béo ¢ cong thire (1) trong d6 mdi Y doc 14p 12 nhém Cy.zpalkylen va R 1a
metyl dugc dua ra 1am vi du bdi phuong phép dudi day.

Dau tién, hop chét silan c6 “A” trong cong thirc (1) va vi tri
phenyldimetylsilyl & cac ddu cubi ciia mach phan tir (vi dy, dimetylsilan c¢6 “A”
trong cong thire (1) va dimetylhydrosilylphenyl 1am phan tir thé

c6 lién két silic) duge nung néng va dugc khudy & nhiét do nam trong khoang tir
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40 dén 120°C, tdt hon 12 nim trong khoang tir 60 dén 100°C, tét nhét 12 khoang
80°C, sau d6 chét xic tac hydro-silic héa, vi du, dung dich toluen chira phirc chét
axit cloroplatinic/vinylsiloxan duoc bd sung vao. Tiép d6, hop chit c6 nhém silyl
d& thiiy phén va vi trf olefin (vi du, nhém alkenyl) & cac d4u cudi ciia mach phan
tir duoc bb sung vao nho giot. Sau d6, hdn hop phan Ung nay dugc 1am gia héa &
nhiét d ndm trong khoang tir 40 dén 120°C, t&t hon 12 ndm trong khoang tir 60
dén 100°C, tét nhét 1a khoang 80°C, trong 10 phut t&i 12 gidy, tot hon 13 1 t6i 6 gio,
t6t nhat 12 khoang 3 gio. Hén hop phan Gng nay c6 thé duoc pha lodng bang dung
moi hitu co trude khi phan tng.

Céc vi du vé& hop chit silan c6 “A” trong cdng thirc (1) va vi tri
phenyldimetylsilyl & cac diu cudi ctia mach phan tir bao gdm céac hop chét silan ¢

cac cong thirc chung (4), (2°), (b’), va (c’).

5
RZOOC—(CHz)m—SIi Si—H (4)
CH, CHs
?H:’. ?Hs
RZZNOC—(CHz)m—Sli Si—H (a')
CH, CH,
?Hs ?Hs
RZSOC—(CHz)m—SIi Si—H (b')
CHs CH,
CHy CH,
(RZO)ZPOC—(CHz)m—SIi Si—H (¢')
’ CH3 CH3

Trong céc cong thir ndy, R* va m 12 nhu dugc x4c dinh & trén.

Céc vi dy vé hop chét silan c6 cong thic (4) nhu sau.
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5
C2Hs00C—(CHy)s S Si—H
CH; _  CH,
e
C2H{00C—(CHy)o—Si Si—H
CH, CH,
CHs CHs
C2H5OOC—(CH2)13_SII Si—H
CH, CH,
CH, CHs
H3CO0C—(CHy)ro—Si Si—H
CH, CH,
CH, CHs
CaH{OOC—(CHzo—Si Si—H
CHs CH,
CHs CHs
C8H17OOC—(CH2)10—SI:i S||_'H
CH, CH,
g
H{C—C—00C—(CHy)1o—Si Si—H
CH; CH, CH;
CI:Hs CI:H3
<:>—CH2—OOC—(CH2)10—SIi Si-H
' CH; CH;
cle3 CHs
@CHZ—OOC—(CHZ)1O—?iO%i—H
CH, CH,
?Hs ?Hs
@—OOC—(CHZ)w—SIi—@-S'i—H
CH, CH,
?Hs ?Hs
OCHZ—OOC—-(CHZ)m—in—@—sii—H
CH, CH,

Céc vi du vé hop chét silan c¢6 cong thirc (a’) nhu sau.
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= 5
(Csz)zNOC—(CHZ),,—Sii Sl:i—H
CH;, CH,
=
(Csz)zNOC_(CHz)m—SIi Sli_H
CH;, CHs
CH,3 CI:H3
(C4H9)2NOC—(CH2)4—S|i Sli—H
CH,3 CH,
=
(C4H9)2NOC_(CH2)10_SII Si—H
CH; CH;

Céc vi du v& hop chét silan c6 cong thirc (b*) nhu sau.

CH;, cl:H3
CH;, CH;
CH;, C|:H3
CszsOC—(CHz)m-SIi Sii—H
CH;, CH;,
=
c4Hssoc—(CH2)4—s|,i Sli—H
CHs CH;
CH;, CH;
C4H9$OC"'(CH2)10_S|I S|I—H
CHs CH;
CH;, c';H3
CgH17SOC_(CH2)1°—S|i SII—H
CH,3 CH;
Cl:H3 ?H3
QSOC—(CHZ),,—Sli Si-H
CH;, CH;
= 5
@—SOC—(CH2)1O—SIi Sli-H
_ CHy CHj
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Céc vi du vé hop chit silan ¢6 cong thirc (¢’) nhu sau.
CH, CH,

| I

(H3CO)2POC—(CHZ)4—SIi—@—Sl,i—H

CH, CH,

CH, (|2H3
(H3CO)2POC—(CH2)1o—SIi—O—Sli—H

CH,4 CH,

CH,4 CH,
(Cszo)zPOC—(CH2)4—Sii—©fSi—H.

' CH3 CH3

i
(Cszo)zPOC—(CHz)m—SIi—@—S'i—H

- CH,4 CH,

Hop chét silan c6 cong thire (4), (2°), (b*) hodc (¢”) dugc tao ra, vi du, boi
viéc nung néng va khudy 1,4-bis(dimetylsilyl)benzen & nhiét do nim trong khoang
tir 40 dén 120°C, tét hon 1 ndm trong khoang tir 60 dén 100°C, t6t nhat 1a khoang
80°C, va bd sung chét xtc tac hydro-silic héa vao, vi du, dung dich toluen chtra
phirc chét axit cloroplatinic/vinylsiloxan. Tiép d6, hop chat c6 “A” trong cong
thac (1) va vi tri olefin (vi du, nhém alkenyl) & cac dau cudi ctia mach phan tir
dugc bd sung cham nhé giot vio theo thdi gian. Sau d6, hdn hop phéan ing nay
duoc 1am gia hoa & nhiét d6 nim trong khoang tir 40 d&én 120°C, t6t hon 1a nim
trong khoang tir 60 dén 100°C, tt nhét 13 khoang 80°C, trong 10 phut t&i 12 gid, t6t
hon 1a 1 t6i 6 gio. Hbn hop phan tmg nay c¢6 thé dugc pha loang bing dung moi
hitu co trudce khi phan Ung.

Céc vi du v& hop chit c6 “A” trong cong thirc (1) va vi tri olefin & cac dau

cudi cua mach phan tir 1a nhu sau.
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C,Hs00C—(CH,),—CH=CH,
C,Hs00C—(CH,)3—CH=CH,
C,Hs00C—(CH,)14~CH=CH,

H;CO0C—(CH,)g—CH=CH,

C4Hg00C—(CH,)3—CH=CH,

C8H17OOC—'(CH2)8_CH=CH2

?Hs .
HyC—C—00C—(CHy)y—CH=CH,
CH,

<:>~CH2—OOC—(CH2)8—CH=C;H2
@—cHz—coo—(C|-|2)8—CI-|=CH2

@—OOC—(CHz)s—CH=CH2
@—CHZ—OOC—(CHz)s—CH¥CH2
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(C,Hs),NOC—(CH,),—CH=CH,
(CoHs),NOC—(CH,)3—CH=CH,
(C4Hg),NOC—(CH,),—CH=CH,
(C4Hg),NOC—(CH,);—CH=CH,
C,HsSOC—(CH,),—CH=CH,
C,HsSOC—(CH,)g—CH=CH,
C4HySOC—(CH,),—CH=CH,
C4HySOC—(CH,)g—CH=CH,

C8H17SOC_(CH2)8_CH=CH2

@—SOC—(CHZ)Z—CH=CH2
@—SOC—(CHZ)S—CH=CH2

(H;CO),POC—(CHj),—CH=CH,
(HsCO)zPOC_(CHz)a_CHchZ
(C,H50),POC—(CH,),~CH=CH,

(CoH50),POC—(CH,)g—CH=CH,

Tét hon, néu hop chit c6 “A” trong cong thirc (1) va vi tri olefin & cac dau
cudi ctia mach phan tir dugc str dung v6i luong ndm trong khoang tir 0,05 dén 0,5
duong lugng, t6t hon nita 12 nim trong khoang tir 0,1 dén 0,4 duong luong, tdt
nhit 14 0,2 duong luong cho mot duong luong cla 1,4-bis(dimetylsilyl)benzen.

Céc vi du vé chat xuc tac hydro-silic héa dugc st dung détaora hop chét
silan c¢6 cong thirc (4), (), (b*) hodc (c’) bao gdm cac chit xuc tac trén co sé kim
loai nhém platin nhu bot den platin, axit cloroblatinic, axit cloroplatinic da dugc cai
bién bang rugu, cic phirc chét cia axit cloroplatinic véi cac olefin, aldehyt,

vinylsiloxan, hodc céc rugu axetylen, tetrakis(triphenylphosphin)paladi, va
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clorotris(triphenylphosphin)rodi. Trong s& d6, cac hop chit trén co s& platin nhu
céc hop chét phdi tri vinylsiloxan dugc wru tién.

Tét hon, néu chit xtc tac hydro-silic duoc sir dung véi luong sao cho dé
cho ndng @ 0,1 t6i 100ppm, t&t hon nita 12 0,5 t6i 50ppm cta kim loai nhém
chuyén tiép tinh theo tong khéi luong ctia 1,4-bis(dimetylsilyl)benzen va hop chat
c6 “A” trong cdng thire (1) va vi tri olefin & cic diu cudi ciia mach phén tir.

Trong quy trinh tao ra hop chét silan c6 cong thirc (4), (a%), (b’) hodc (c’),
dung mdi hiru co ¢6 thé duge str dung. Cac dung mdi hitu co thich hop bao gém
cac dung moi ete nhu dibutyl ete, dietyl ete va tetrahydrofuran, va cidc dung moi
hydrocacbon nhu benzin dau mé, toluen va xylen. Trong s6 @6, toluen dugc wu
tién nhat.

Dung mdi nay c6 thé duge st dung v6i lwong nadm trong khoang tir 10
dén 300 phan khéi luong, tot hon 1a ndm trong khoang tir 50 dén 150 phéan khéi
luong, t6t hon nita 1a khoang 100 ph?m khoi luong cho 100 phén khéi lugng cla
hop chét ¢6 “A” trong cong thirc (1) va vi tri olefin & cac dAu cudi cia mach phan
tur.

Thong qua cac bude tiép sau d& dap tit phan tng va chung cit dung méi,
hop chét silan c6 cong thic (4), (%), (b°) hodc (¢’) duge tao ra.

Puge thé hién du6i ddy 1a cac vi du vé& hop chit c6 nhom silyl d& thay
phén va vi tri olefin (vi du, nhom alkenyl) & cac dau cudi cﬁa mach phén tir, né
dugc st dung dé tao ra hop chét silan hiru co (dé thity phan) chira nhom wa chét
béo c6 cong thirc (1).

CH,=CH—Si(OCH3);

CH,=CH—CH,—Si(OCHj);
CH,=CH—(CH,);—Si(OCHs)s
CH,=CH—(CH,)g—Si(OCH,);

Tét hon, néu hop chét c6 nhém silyl d& thiy phan va vi tri olefin & cac dau
cudi ciia mach phan tir duge st dung v6i luong nim trong khoang tir 1 dén 5
duong luong, tdt hon nira 12 ndm trong khoang tir 1,5 dén 2.5 duong lugng, thim
chi t6t hon nita 1a 2 dwong luong cho mét duong lugng ctia hop chét silan ¢6 “A”

trong cong thirc (1) va vi tri phenyldimetylsilyl & cac dau cubi ctia mach phan tir.
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Céc vi du vé chit xtc tac hydro-silic héa duoc sir dung dé tao ra hop chit
silan hiru co (d& thity phan) chira nhém wa chét béo c6 cong thirc (1) bao gdbm cac
chét xuc tac trén co s& kim loai nhém platin nhu bt den platin, axit cloroplatinic,
axit cloroplatinic d4 duoc cai bién bang ruou, cac phirc chat cia axit cloroplatinic
v6i cac olefin, aldehyt, vinylsiloxan, hodc cac ruou axetylen,
tetrakis(triphenylphosphin)paladi, v clorotris(triphenylphosphin)rodi. Trong s&
d6, cac hop chét trén co s& platin nhu cac hop chét phdi tri vinylsiloxan duqc uu
tién.

Chét xuc tac hydro-silic hoa tét hon 13 dugce str dung véi lugng sao cho dé
- cho néng do 0,1 téi 100ppm, tdt hon nita 1a 0,5 t6i 50ppm cua kim loai nhom
chuyén tiép tinh theo tong khéi luong ciia hop chét silan ¢6 vi tri chira “A” va vi
tri phenyldimetylsilyl & cac ddu cudi ciia mach phéan tir va hop chét c6 nhém silyl
d& thity phan va vi trf olefin & cac dau cudi ciia mach phan tir.

Trong quy trinh tao ra hop chét silan hitu co (dé thuy phan) chita nhém wa
chét béo co cong thire (1), dung mdi hiru co ¢6 thé duge sir dung. Cac dung méi
hitu co thich hop bao gdm cic dung méi ete nhu dibutyl ete, dietyl ete va
tetrahydrofuran, va cic dung méi hydrocacbon nhu benzin diu mo, toluen va
xylen. Trong s d6, toluen dugc ru tién nhét.

Dung mdi nay c6 thé duoc st dung véi lwong nim trong khoang tir 10 dén
300 phan khéi luong, tét hon 12 ndm trong khoang tir 50 dén 150 phan khéi liIQng,
t6t hon nira 12 khoang 100 phan khéi lwong cho 100 phan khéi lugng ctia hop chét
c6 vi trf este va vi tri phenyldimetylsilyl & cac dau cubi ctia mach phan ti.

Théng qua cac budc tiép sau dé dap tit phan Gmg va chung cit dung méi va
cac chét phan Gng chua phan Gng, hop chét silan hiru co (dé thuy phan) chta
nhém wa chét béo ¢ cong thire (1) duoc tao ra.

Theo mdt vi du, trong d6 hgp chét c6 cong thirc sau:

= 5
C2H500C_(CH2)10_S|I S'I_H
CHs CH,3

dugc st dung lam hop chit silan c6 “A” trong cong thirc (1) va vi tri

phenyldimetylsilyl & cac dau cudi ciia mach phan tir va hop chét c6 cong thic sau:

-22-



40235

CH,=CH—CH,—Si(OCHj;);
dugc st dung 1am hop chét c¢6 nhém silyl d& thiy phan va vi tri olefin & cac diu

cudi cta mach phan tir, hgp chat c6 cong thire sau:

CH; cI:H3
C2H5OOC_(CH2)1°‘SIi SII_(CH2)3—'SI(OCH3)3
: CH; CH,

dugc tao ra.

S& tét hon, néu hop chit silan hitu co (d& thiy phan) chira nhém wa chit
béo cé cong thic (1) co6 hé sb khiic xa it nhat 1,45, tdt hon nira 12 nam trong
khoang tir 1,46 dén 1,52 do dugc theo tiéu chudn JIS K 0062. Do ba nhon c6 hé
s6 khuc xa khoang 1,5, nén céc déu hiéu ba nhon nhin khong rd rang do hé sb
khiic xa cta hop chét silan hitu co (dé thity phan) chira nhém wa chat béo gin nhu
béng v6i hé s6 khiic xa ciia ba nhon.

Mbt phuong an khéc cua sang ché 1a chat xir Iy bé mit chira hop chét silan
hitu co (d& thiy phén) chira nhém wa chét béo. Hop cht silan hitu co (dé thay
phéan) chira nhém ua chit béo co thé dugc st dung mot minh hoic & dang hdn
hop gdm hai hodc nhiu hop chét nay, ddng thoi chét xir ly bé mit nay c6 thé con

“chtra san phdm ngung tu khong hoan toan thu duge tir viée ngung tu khong hoan
toan cac nhom hydroxyl trong hop chét silan hitu co chita nhém wa chat béo, hodc
san phim ngung tu thily phan khong hoan toan ma da thu duogc tir viéc ngung tu
cac nhém hydroxyl dugc tao ra tir viée thuy phan khong hoan toan trude do céac
nhém dau cubi d& thiy phan trong hop chét silan hitu co dé thiy phéan chira nhém
ua chit béo bang mot phuong phap da biét ro.

Chét xir Iy bé mit nay c6 thé con chira dung mdi. Cac dung méi thich hop
bao gdm cac dung mdi ruou nhu propylen glycol monometyl ete, butanol va
isopropanol, cdc dung moi ete nhu dibutyl ete, dietyl ete va tetrahydrofuran, céc
dung méi hydrocacbon nhu benzin ddu mé, toluen va xylen, cdc dung moi keton
nhu axeton, metyl etyl keton, va metyl isobutyl keton. Trong s d6, cac dung méi
rugu va cic dung mdi ete 13 duoc mong mudn khi xét vé khia canh kha niang d&
hoa tan va kha niang dé& thidm ué6t, v6i propylen glycol monometyl ete va dibutyl

ete 1a dugc mong mudn nhat.
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Céc dung mdi nay c6 thé duge str dung & dang hdn hop gbm hai hozc nhiéu
dung mdéi méc du dugce uu tién 1a hop chét silan hitu co (d& thity phan) chita nhém
ua chit béo va san phim ngung tu (thity phan) khéng hoan toan ctia né dugc hoa tan
mdt cach ddng nhét trong dung méi. Nong do ti wu cia hop chét silan hiru co (d&
thuy phén) chira nhém wa chit béo va sén phim ngung tu (thiy phan) khong hoan
toan cua nd trong dung mdi khac nhau tuy thudc vao ché do xir Iy cu thé. luong ma
d& dinh luong c¢6 thé duoc chon. Trong truong hop phu truc tiép, ndéng dd nay
duoc vu tién 12 0,01 t6i 10 phan khéi luong, t6t hon nira 1a 0,05 t6i 5 phan khéi
luong cho 100 phan khéi luong ctia dung méi va hop chét silan hiru co (d& thiy
phan) chita nhém wa chét béo (va san pham ngung tu (thiy phan) khong hoan toan
ctia no) da két hop. Trong truong hop xtr 1y kidu bdc hoi, ndng dd ndy dugc wu
tién 1a 1 t6i 100 phan khéi lugng, tot hon nita 1 3 t6i 30 phan khéi lugng cho
100 phan khéi Irong ciia dung méi va hop chét silan hitu co (dé thity phan) chtra
nhom wa chét béo (va san phdm ngung tu (thity phan) khong hoan toan ctia né) da
két hop. Trong trudng hop xit Iy kidu uét, ndng dd nay c6 thé duge wu tién 12 0,01
t6i 10 phan khéi lugng, t6t hon nira 1a 0,05 t6i 1 phan khéi lugng cho 100 phan
khéi lugng clia dung mdi va hop chét silan hiru co (dé thily phan) chira nhém ua
chét béo (va san 4ph§m ngung tu (thily phan) khong hoan toan cua no) da két hop.

Chét xtr Iy bé mit nay c6 thé duoc bd sung chit xtic tic ngung tu thily phén.
Céc chét xuc tac ngung tu thity phan thich hop bao gdm cac hop chét thiéc hitu co
nhu dibutyl thiéc dimetoxit va dibutyl thiéc dilaurat, cic hop chét titan hitu co nhu
tetra-n-butyl titanat, cac axit hitu co nhu axit axetic va axit metansulfonic, va cac
axit vO co nhu axit clohydric, axit sulfuric va axit phosphoric. Trong s& d6, axit
axetic, tetra-n-butyl titanat, va dibutyl thiéc dilaurat dugc mong mubn.

Tét hon, néu chét xdc tic ngung tu thity phan nay dugc bd sung vao véi
lwong ndm trong khoang tir 0,1 t6i 150 phan, tét hon nita 14 nim trong khoang tir
25 dén 125 phin, thdm chi t6t hon nira 13 ndm trong khoang tir 50 t&i 110 phén
khdi lugng cho 100 phin khdi lugng ciia hop chét silan hitu co (d& thiy phan)
chira nhém wa chit béo va/hodc san phdm ngung tu (thity phan) khong hoan toan

cua noé.
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Chét xtt 1y bé mat nay thé duoc phi 1én nén theo k¥ thuét da biét ro bét ky
nhu phu trdng, nhing, phun va bbc hoi. Trong trudng hop phu bdc hoi, ché dd
nung néng c6 thé 1a nung néng bang dién trd hoic nung néng bing chim electron
(EB) va khong bi giéi han cu thé. Nhiét do dong ran thay dbi tiy thudc vao k¥
thuat déng ran cu thé. Vi dy, trong trudng hop phu truc tiép (phu trang, nhing
hodc phun), cac diéu kién déng ran thich hop bao g6m nhiét 6 ndm trong khoang
tir 25 dén 200°C, dac biét 1a ndm trong khoang tir 25 dén 150°C trong 15 phit t&i 36
gio, ddc biét 1a 30 phut téi 24 gid. Viéc dong rin trong cac diéu kién 4m cling c6
thé hitu ich. Khi k¥ thuat pha 1a k¥ thuat bdc hoi, thi nhiét d6 duoc mong mudn
nim trong khoang tir 20 dén 200°C. Viéc déng rin trong cac didu kién 4m ciing
hitu ich. Lép pha da duge dong rén nay thudng cé do day nim trong khoang tir 0,1
dén 100nm, mong mudn 1 nim trong khoang tir 1 dén 20nm mic di do day nay
duge chon tuy thudc vao loai nén. Ngoai ra, trong trudng hop pht phun, vi dy,
quy trinh nay bao gdm viéc pha loang chit xtr Iy bé mat nay bing dung mdi hitu
co ma d3 c¢6 nude duge bd sung vao tir trude, nhd d6 thuc hién viée thuy phan dé
tao ra Si-OH, va sau d6, viéc phun dung dich lodng nay la dugc khuyén cao badi vi
16p phu déng rin nhanh. A

Tét hon, néu chét xtr Iy bé mat dong rén thanh mang mong c6 goc tiép xuc
véi axit oleic tdi da 1a 30°, tdt hon nita 12 t6i da 25° khi dugce do & 25°C va d6 Am
trong dbi 1a 40% bing méay do goc tiép xtic Drop Master (Kyowa Interface
Science Co., Ltd.). Khi cac vét van tay (hodc bi nhon) bdm vao mang méng da
duoc dong rin ndy, thi boi vi ¢6 kha ning nhin thdy thap nén cac vét van tay nay
khong hién r6 rang do géc tiép xtc nhd.

Tét hon, néu chét xir Iy b& mit dong ran thanh mang méng c6 d6 duc tdi da
14 10, t&t hon nira 13 téi da 7 khi dugc do bing may do d6 duc NDH 5000 (Nippon
Denshoku Industries Co., Ltd.) khi ba nhon dugc lam ling dong 1én mang méng
d3 duoc dong ran nay véi tai trong lkg luc (10N). Khi cac vét van tay (hozc ba
nhon) bam vao mang méng di duge dong rén nay, thi béi vi ¢ kha ning nhin
thdy thip nén cac vét van tay nay khong hién ré rang do do duc thap.

Chét xtr Iy bé mit dong ran thanh mang méng nay c6 hé sé khiic xa ndm

trong khoang tir 1,45 dén 1,52 theo tiéu chudn JIS K 0062. Khi cac vét van tay
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(hodc b nhon) bam vao mang méng da dugc dong rén, thi cac vét van tay nay
khong hién rd rang do hé s6 khic xa ciia mang méng da dugc dong rin nay gan
béng v6i hé sb khuc xa khoang 1,5 cuia ba nhon.

Nén d xtr ly bang chét xir Iy bé mat khong bi giéi han cu thé, va c6 thé
duoc 1am bang vat liéu dugc mong mudn bét ky bao gbm gidy, vai, kim loai, oxit
kim loai, kinh, nhwa, gdm, va thach anh. Chit xir Iy b& mit nay 1a c6 hidu qua dé
ap dung cho nén c6 tinh ua chét béo. Cu thé 13, chat xtr 1y bé mit dugc st dung
mot cach c6 loi cho viéc xr Iy mang moéng va thiy tinh trén co s¢ SiO,.

Cac vat phdm duge wu tién ma c6 thé duge xir Iy bang chat xi Iy bé mit
ndy bao gdbm hé théng dinh vi xe 6 to, dién thoai di dong, dién thoai thong minh,
may anh k¥ thuat s§, may quay video k¥ thuét s, may trg Iy c4 nhan k¥ thuat s6
PDA, méy nghe nhac cidm tay, may nghe nhac lip trén xe 6 t0, ban giao tiép trd
choi, kinh mit, éng kinh mday anh, bd loc 6ng kinh, kinh rdm, dung cu'y té (vi du,
may ndi soi da day), may photocopy, mdy tinh c4 nhan, man hinh tinh thé 1ong LC,
man hinh dién phat quang hitru co EL,I man hinh plasma, man hién thi kiéu tdm
didu khién cham, mang bao vé, mang chdng phan xa, va cac vit phim quang hoc
khac. Chéit xir Iy bé mat nay dam bao rﬁng_ cac vét van tay va ba nhon, khi bam
vao vat phdm nay s& rat kho nhin thy dugc. Do d6, n6 dic biét hitu ich 1am 16p
wa chét béo trén cac man hién thi kiéu tAm diéu khién cham va mang chéng phan

Xa.

Vi du thyc hién sang che
Céc vi du cua sang ché va céac vi du so sanh dugc dua ra dudi ddy nham

minh hoa sang ché, nhung sang ché khong chi giéi han & cac vi du nay.

Vidul
Thiét bi phan tng duoc nap 45,7g (2,35 x 10" mol) cta 1,4-
bis(dimetylsilyl)benzen, n6 dugc nung néng & 80°C. Tiép do, 1,0 x 10?%g cia dung
dich toluen chira phirc chét axit cloroplatinic/vinylsiloxan (chtra 0,3 x 10"°mol Pt)
“duogc bd sung vao, sau d6 10,0g (4,71 x 10'2m01) cua etyl undecenoat dugc bd

sung vao nhd giot trong 3 gio. Tiép d6, hdn hop phan ting ndy dugc nung néng va
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khudy trong 1 gio. Dung méi va céc chat phan tmg chwa phan tng duge chung ct

duéi ap suit giam, dé thu dugc 18,0g san phdm c6 cong thic (A).

cI:H3 CH,
cszooc—-(CHz)m—sli Sii—H (A)
CHs CH,

'H-NMR

8 0,2-0,4 (-Si-CH;) 12H

8 0,7 (-(CH,),CH,-Si-) 2H
© 8 1,2-1,5 ((CHy)7-, -OCH,CH3) 17H

8 1,6 (-O0C-CH,CH,(CH,);CH,-Si-) 2H

82,3 (-O0OC-CH,-) 2H

8 4,1 (-OCH,CH3) 2H

8 4,4 (-Si-H) 1H

87,5 (-Si-CsHy-Si-) 4H

Thiét bi phan tmg dugc nap 10,0g (2,46 x 10”mol) ctia hop chét c6 cong

thize (A).

e 5
CZHSOOC—(CHz)m-SIi Sli—H (A)
CH, CH,

N6 dugc nung néng & 80°C. Tiép do, 1,0 x 10%g dung dich toluen chira phtrc chit
axit cloroplatinic/vinylsiloxan (chira 0,3 x 10°mol Pt) dugc bd sung vio, sau d6
8,00g (4,92 x 10”mol) ctia alyltrimétoxysilan duoc b sung vao nhé giot. Tiép do,
hén hop phan tng nay duoc nung néng va khudy trong 3 gid. Dung mdi va cac
chét phan tmg chwa phan Gmg duoc chung cit dudi ap suat giam, dé thu dugc

13,1g san phdm (hop chét silan hitu co d& thiy phan chira nhom ua chit béo 1) c6

cong thic (B).
CH; CH;
C2H50°C_(CH2)10‘3|i Sli—(CHz)s—Si(OCHs)s (B)
CH CH,
'H-NMR

$0,2-0,3 (-Si-CHs) 12H
$ 0,7 (-(CH,),CH,-Si-, -SiCH,CH,CH,-Si(OCHs);) 4H
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§ 0,8 (-SiCH,CH,CH,-Si(OCHj)3) 2H

§ 1,2-1,4 (-(CHy);-, -OCH,CHz) 17H

§ 1,5 (-SiCH,CH,CH,-Si(OCH)3) 2H

§ 1,6 (-OOC-CH,CH,(CH,),CH,-Si-) 2H
§2,3 (-OOC-CHy-) 2H

§ 3,5 (-SiCH,CH,CH,-Si(OCHj)s) 9H
§4,1 (-OCH,CH;) 2H

57,5 (-Si-CeH,-Si-) 4H

Vidu2

Thiét bi phan mg dugc nap 75,7g (3,90 x IO'lmol) cua 1,4-
' bis(dimetylsilyl)benzen, né dwgc nung néng & 80°C. Tiép do, 1,0 x 10%g dung
dich toluen chira phirc chét axit cloroplatinic/vinylsiloxan (chira 0,3 x 10°mol Pt)
dugc bd sung vao, sau d6 10,0g (7,80 x 10mol) cta etyl pentenoat dugc bd sung
vao nhé giot trong 3 gid. Tiép d6, hdn hop phan tmg nay dugc nung néng va
khudy trong 1 gid. Dung méi va cc chat phan tig chua phan tmg duoc chung cit

dudi ap suét giam, dé thu duoc 23,4 g san pham c6 cong thirc (C).

" §

CH, CH,

'"H-NMR |

§0,2-0,4 (-Si-CHz) 12H

§ 0,7 (-(CH,CH,CH,CH,-Si-) 2H

5 1,2 (-OCH,CH;) 3H

8 1,3 (-(CH,CH,CH,CH,-Si-) 2H

3 1,6 (-(CH,CH,CH,CH,-Si-) 2H

32,3 (-00C-CH,-) 2H

34,1 (-OCH,CH;) 2H

54,4 (-Si-H) 1H

87,5 (-Si-CeH,-Si-) 4H
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Thiét bj phan tng duoc nap 10,0g (3,10 x 10 mol) caa hop chét co cong
thic (C).

i
CZH500C—(CH2)4—Sii Sli—H (C)
CHs CH,

N6 droc nung néng & 80°C. Tiép dé, 1,0 x 10"%g dung dich toluen chira phirc chét
axit cloroplatinic/vinylsiloxan (chua 0,3 x 10°mol Pt) dugc bd sung vao, sau d6
10,1vg (6,20 x IO'Zmol) cta alyltrimetoxysilan dugc bd sung vao nho giot. Tiép do,
h5ﬁ hop phan tmg nay duoc nung nong va khudy trong 3 gio. Dung mbi va céc
chit phan tmg chua phan tmg dugc chung cét dudi 4p sut giam, dé thu duge

14,5g san phim (hop chét silan hitu co d& thity phan chtta nhém wa chét béo 2) ¢

cong thuc (D).
CH, CH,

Cszooc—(CHz),,—S'i Sli—(CHz)s_Si(OCHs)s (D)
CH, CH,

'H-NMR

§0,2-03 (-Si-CHs) 12H

50,7 (-CH,CH,CH,CH,-Si-, -SiCH,CH,CH,-Si(OCHs);) 4H
5 0,8 (-SiCH,CH,CH,-Si(OCHa)s) 2H
5 1,2 (-OCH,CH,) 3H

§ 1,3 (-CH,CH,CH,CH,-Si-) 2H

5 1,5 (-SiCH,CH,CH,-Si(OCHa);) 2H
5 1,6 (-CH,CH,CH,CH,-Si-) 2H

52,3 (-00C-CH,-) 2H

53,5 (-SiCH,CH,CH,-Si(OCHy)s) 9H
54,1 (-OCH,CH;) 2H

87,5 (-Si-Cely-Si-) 4H

Vidu3
Thiét bi phan tng dugc nap 32,8g (1,69 x 10" mol) caa 1,4-
bis(dimetylsilyl)benzen, n6 dugc nung néng & 80°C. Tiép do, 1,0 x 10”g dung

dich toluen chira phirc chét axit cloroplatinic/vinylsiloxan (chira 0,3 x 10°® mol Pt)

-20-



40235

duoc bbd sung vao, sau d6 10,0g (3,38 x 102 mol) ctia octyl undecenoat dugc )
sung vao nho giot trong 3 gio. Tiép d6, hdn hop phan tng nay dugc nung néng va
khudy trong 1 gid. Dung méi va cac chat phan g chwa phan tmg dugc chung cht

dudi 4p sudt giam, dé thu dugc 15,2 g san phim c6 cong thic (E).

CH, <I:H3
C8H17OOC_(CH2)10'SIi Sli—H ( E )
CH; CH,

'H-NMR
§0,2-0,4 (-Si-CH;) 12H

3 0,7 (-(CH,),CH,-Si-) 2H

80,9 (-OCH,(CH,)sCH3) 3H

8 1,2-1,5 (-(CHp)7-, -OCH,(CH;)sCH3) 26H

3 1,6 (-OOC-CH,CH,(CH,),CH,-Si-) 2H

82,3 (-OOC-CH,-) 2H

64,1 (-OCH,(CH,)sCH3) 2H

54,4 (-Si-H) 1H

0 7,5 (-Si-CgHy-Si-) 4H

Thiét bi phén g dugc nap 10,0g (2,04 x 10'2mol) ctua hop chét ¢6 cong

thac (E).

N
C8H17OOC‘—(CH2)10'SIi"®7$|l“H ( E )
CH, CHj,

N6 dugc nung nong & 80°C; Tiép do, 1,0 x 10%g dung dich toluen chtra phtrc chat
axit cloroplatinic/vinylsiloxan (chua 0,3 x 10" mol Pt) dugc bd sung Va‘ld, sau d6
6,61g (4,08 x 10”mol) ctia alyltrimetoxysilan dugc bd sung vao nho giot. Tiép do,
hdn hop phan tng ndy dugc nung néng va khudy trong 3 gid. Dung mdi va cic
chét phan mg chua phin tng dugc chung cit dudi ap sudt giam, @ thu duoc

12,0g séan phim (hop chét silan hitu co d& thiy phan chira nhém ua chét béo 3) ¢

cong thuc (F).
CHs CH,

C8H1700C‘_(CH2)10‘SIi Sl’i_(CHz)s—Si(OCHs)s (F)
CHy CH,
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'H-NMR
8 0,2-0,3 (-Si-CH;) 12H
80,7 (-(CH,);CH,-Si-, -SiCH,CH,CH,-Si(OCH3);) 4H
8 0,8-0,9 (-SiCH,CH,CH,-Si(OCH3);, -OCH,(CH,)sCHs) 5H
§ 1,2-1,4 (-(CHy);-, -OCH,(CH,)sCH3) 26H
§ 1,5 (-SiCH,CH,CH,-Si(OCHs)s) 2H
8 1,6 (-OOC-CH,CH,(CH,),CH,-Si-) 2H
82,3 ((OOC-CH,-) 2H
8 3,5 (-SiCH,CH,CH,-Si(OCH3)3) 9H
8 4,1 (-OCH,(CH,)sCH;) 2H
87,5 (-Si-CeH,4-Si-) 4H

Vidu4
Thiét bj phan tng dugc nap 10,0g (2,46 x 10mol) cta hop chit c6 cong
thuc (A).

e
cszooc—(CHz)m-sl,i—@—sii—H (A)
CHs CH, 3

N6 dugc nung néng & 80°C. Tiép d6, 1,0 x 10~ g dung dich toluen chtra phirc chét
axit cloroplatinic/vinylsiloxan (chtra 0,3 x 10 °mol Pt) dugc bd sung vao, sau d6
9,10g (3,94x10”mol) cta 7-octenyltrimetoxysilan dwoc bd sung vao nhéd giot.
Tiép d6, hdn hop phéan tmg nay dugc nung néng va khudy trong 4 gi0. Dung moi
va c4c chit phan tmg chwa phan tng duoc chung cat dudi 4p sudt giam, @ thu

duge 14,0g san phim (hop chit silan hitu co dé thity phan chira nhém ua chit béo

4) c6 cong thire (G).
<|:H3 CH,

C2H5OOC—(CH2)10-S|i Sii—(CHz)s—Si(OCH3)3 (G)
CH, CH,

'H-NMR

§ 0,2 (-Si-CH;) 12H
$ 0,6 (-SiCH,(CH,)sCH,-Si(OCHs)s) 4H
§ 0,7 (-(CH,);CH,-Si-, -SiCH,(CH,)¢CH,-Si(OCHz)5) 2H
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8 1,2-1,4 ((CHy)7-, -(CH,)s-, -OCH,CH3) 31H
§ 1,6 (-00C-CH,CH,(CH,),CH,-Si-) 2H
§2,3 (-OOC-CH,-) 2H

83,5 (-SiCH,(CH,)¢CH,-Si(OCH,)s) 9H

§ 4,1 (-OCH,CH3) 2H

87,5 (-Si-CeH,-Si-) 4H

Vidu 5

Thiét bi phan mg duoc nap 40,6g (2,09 x 10'1m01) cua 1,4-
bis(dimetylsilyl)benzen, né dugc nung néng & 80°C. Tiép do, 1,0x 102g dung dich
toluen chira phtrc chét axit cloroplatinic/vinylsiloxan (chira 0,3 x 10"°mol Pt) dugc

b sung vao, sau d6 10,0g (4,18 x 10mol) ctia hop chét ¢6 cong thire (H):

(Csz)zNOC‘CsHm—/ (H)
duoc bd sung vao nhé giot trong 3 gid. Tiép d6, hdn hop phan tmg nay duge nung
néng va khudy trong 6 gid. Dung mdi va cac chit phan ung chua phan tng duoc

chung cit dudi ap suét giam, dé thu duoc 17,1g san phém c6 cong thue (I).

<|:H3 CH,
(C2He)NOC—(CHy)ro~SH Si—H (1
CH, CH;,

'H-NMR

3 0,2-0,4 (-Si-CH3) 12H

3 0,7 (-(CH,),CH,-Si-) 2H

6 1,0-1,2 (-N(CH,CHs),) 6H

0 1,2-1,5 ((CHyp);-) 14H

0 1,6 (-NOC-CH,CH,(CH,),CH,-Si-) 2H

82,3 (-NOC-CH,-) 2H

8 3,2-3,4 (-N(CH,CH3),) 4H

04,4 (-Si-H) 1H

0 7,5 (-Si-C¢H4-Si-) 4H

Thiét bi phan tmg dugc nap 10,0g (2,31 x ‘10'2mol) ctia hop chét ¢ cong

thace (D).
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CH, CHy
(Csz)zNOC"(CHz)m‘SIi Si—H (1)
CH, CH,

N6 duoc nung néng & 80°C. Tiép do, 1,0 x 10"%g dung dich toluen chira phirc chat
axit cloroplatinic/vinylsiloxan (chtra 0,3 x 10°mol Pt) duoc bd sung vao, sau d6
7,50g (4,62 x 10 mol) cta alyltrimetoxysilan dugc bd sung vao nhé giot. Tiép do,
hdn hgp phan mg nay dugc nung néng va khudy trong 6 gid. Dung méi va cic
chét phan tmg chua phan tng dugc chung cAt duéi ap sudt giém; dé thu duoc 12,6

g san pham (hop chit silan hiru co d& thily phan chira nhém ua éhét béo 5) co

cong thire (J).
o
(C2H5)2NOC—(CH2)10-Sli—©~sli—(CH2)3—Si(OCH3)3 (J)
CHs CH
"H-NMR

§0,2-0,3 (-Si-CHs) 12H

$ 0,7 (-(CH,),CH,-Si-, -SiCH,CH,CH,-Si(OCHs);) 4H
3 0,8 (-SiCH,CH,CH,-Si(OCH,)3) 2H

§ 1,0-1,2 (-N(CH,CH;),) 6H

§ 1,2-1,4 (-(CH,)-) 14H

§ 1,5 (-SiCH,CH,CH,-Si(OCH3)3) 2H -
5 1,6 (-NOC-CH,CH,(CH,),CH,-Si-) 2H
52,3 (-NOC-CH,-) 2H

8 3,2-3,4 (-N(CH,CH;),) 4H

33,5 (-SiCH,CH,CH,-Si(OCHs);) 9H
87,5 (-Si-CgH,-Si-) 4H

Vidu6

Thiét bj phan tmg duoc nap 31,1g (1,60 x 10" mol) cia 1,4-
bis(dimetylsilyl)benzen, né dwoc nung néng & 80°C. Tiép d6, 1,0 x 10%g dung
dich toluen chtra phirc chit axit cloroplatinic/vinylsiloxan (chira 0,3 x 10°mol Pt)

dugc bd sung vao, sau d6 10,0g (3,20 x 10”mol) ctia hop chit c¢6 cong thire (K):
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CsH17SOC—C3H16—/ (K)
duoc bd sung vao nhé giot trong 3 gid. Tiép d6, hdn hop phan ting nay dugc nung
néng va khudy trong 6 gid. Dung mdi va cac chit phan tng chua phan tmg dugc

chung cét dudi 4p sudt giam, dé thu duoc 15,2 g san phim c6 cong thirc (L).

=
CSH17SOC—(CH2)10‘SIi Sli_H ( L )
CH; CH;

'H-NMR

0 0,2-0,4 (-Si-CH;) 12H

80,7 (-(CH,),CH,-Si-) 2H

3 0,9 (-SCH,(CH,)sCH;) 3H

8 1,2-1,5 (-(CHy);-, -SCHy(CH,)sCH3) 26H

d 1,6 (-SOC-CH,CH,(CH,);CH,-Si-) 2H

32,3 (-SOC-CH,-) 2H

3 2,8 (-SCH,(CH,)sCH3) 2H

64,4 (-Si-H) 1H

87,5 (-Si-CgH,-Si-) 4H

Thiét bi phan Gmg duoc nap 10,0g (1,97 x 10”mol) ctia hop chit c6 cong

thie (L).

o
C8H17SOC_(CH2)10'SIi Si—H ( L )
CH, CH,

N6 duogc nung néng & 80°C. Tiép d6, 1,0 x 10 g dung dich toluen chtra phirc chét
axit cloroplatinic/vinylsiloxan (chira 0,3 x 10°mol Pt) duoc bd sung vio, sau d6
6,41g (3,95 x 10 mol) cua alyltrimetoxysilan dugc bd sung vao nhé giot. Tiép do,
hén hop phan tmg nay dugc nung néng va khudy trong 6 gid. Dung méi va cac
chét phan tmg chua phan tmg dugc chung cit dudi ap suit giam, dé thu duoc
11,9¢ san phdm (hop chét silan hitu co d& thuy phan chtra nhom wa chat béo 6) c6
cong thirc (M).

(I:H3 CHj,
CsH17SOC_(CH2)1°'SIi Sli_(CH2)3—Si(OCH3)3 ( M )
CHj CH,
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'H-NMR
§0,2-0,3 (-Si-CH;) 12H
80,7 ((CH,);CH,-Si-, -SiCH,CH,CH,-Si(OCHj);) 4H
§0,8-0,9 (-SiCH,CH,CH,-Si(OCHs3)s, -SCH,(CH,)sCH;) 5H
8 1,2-1,4 (-(CH,);-, -SCH,(CH,)sCH;) 26H
81,5 (-SiCH,CH,CH,-Si(OCHj);) 2H
81,6 (-SOC-CH,CH,(CH,);CH,-Si-) 2H
82,3 (-SOC-CH,-) 2H
82,8 (-SCH,(CH,)sCH3) 2H
83,5 (-SiCH,CH,CH,-Si(OCHs)3) 9H
87,5 (-Si-CeH,-Si-) 4H

Céc hop chat dudi ddy duge st dung cho viée so sanh.

Vidu so sanh 1

Hop chit silan hiru co d& thily phan chira nhém wa chit béo 7 ¢6 cong thirc

™).
C,Hs00C—(CH,)49-Si(OCH;)3 (N)
Vidu so sénh 2
Hop chit silan hiru co dé thily phan 8 ¢6 cong thic (O).
CH;, CH,
*"3.(3‘((3”2)13_3!i Sli_(CHz)s_Si(OCHs)s (0)
CHj, CH,
Vi du so sanh 3
Hop chét silan hitu co d& thily phan 9 c¢6 cong thic (P).
O—CH,CH,CH,—Si(OCH,);
CF30—(CF20);(CzF4O)-;1CF2—C—CH2CH2CH2—Si(OCH3)3 (P)

CH,CH,CH,—Si(OCH
p1:q1 = 47:53, p1+q1=43 2CH;CH;—SI(0CH,)s
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Tao ra chit xir Iy bé mat va tao mang mong da dugc dong rin

Chét xtr Iy bé mat dugc tao ra bang cach hoa tan timg hop chét silan hitu co
d& thuy phan chtra nhém wa chét béo 1 t6i 6 c¢6 cac cong thirc (B), (D), (F), (G),
(J) va (M) trong cac vi du 1 t&i 6 va cac hop chét silan hiru co d& thity phan 7 va 8
c6 cac cong thire (N) va (O) trong cac vi du so sanh 1 va 2 trong propylen glycol
monometyl ete v6i ndng dd 0,1% khdi lwong va hoa tan tiép axit axetic v6i ndng
d6 0,1% khéi luong. Tiép do, chit xir Iy ndy dugc phii nhing 1én trén kinh Gorilla
(Corning Inc.) va dugc déng rin nhd nhiét & 120°C trong 30 phit dé tao ra mang
moéng da duoc dong réin day 3nm.

Chét xir Iy bé mit duoc tao ra bang cach hoa tan hop chét silan hiru co d&
thity phan 9 ¢6 cong thic (P) trong vi du so sanh 3 trong dung mdi Novec 7200
(etyl perflorobutyl ete, ndng d6 3M) véi ndng d6 0,1% khéi luong. Tiép d6, chat
xtr Iy nay dugce phii nhiing 1én trén kinh Gorilla (Corning Inc.) va dugc déng ran
nho nhiét & 120°C trong 30 phut dé tao ra mang mong da duoc dong ran day 8nm.

Vi du so sanh 4 str dung kinh Gorilla (Corning Inc.) khong c6 16p phud lam

mau trang.

Dénh gia tinh ua chét béo
Danh gia tinh wa chat béo ban dau

Nho st dung may do goc tiép xtic Drop Master (Kyowa Interface Science
Co., Ltd.), miu kinh c6 mang méng da dugc déng rin hodc mau kinh khéng c6
16p phu, da chuén bj & trén, duge do gbc tiép xtc véi axit oleic nhu mot chi sb vé
tinh wa chit béo (giot 2pL, nhiét 46 25°C, d6 4m twong ddi 1a 40%). Cac két qua
(g6c tiép xuc vai axit oleic ban dau) dugc thé hién trong bang 1.

Céc vi du da cho thiy tinh ua chit béo rat tdt vao ban dau.

Danh gia kha ning it nhin thiy vét van tay
Panh gia kha ning nhin thiy vét van tay
Ba nhon duoc 1am ldng dong trén méu kinh ¢6 mang moéng di dugc déng

ran hodc miu kinh khong c6 16p phu, da chudn bi & trén, dudi tai trong 1kg luc
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(10N). Kha ning nhin thdy dugce danh gia theo bdn mitc bang cach kiém tra cam

quan bang mét thuong. Cac két qua duogc thé hién trong bang 1.

4: vét van tay it thdy ro

3: vét van tay kha o

2: vét van tay mo, nhung van th_éy dugc

1: vét van tay hoan toan khong thiy dugc

Pénh gia 46 duc

Bi nhon duge 1am ling dong trén mAu kinh c¢6 mang mong da dugc dong

rin hodc miu kinh khong c6 16p phu, da chudn bi & trén, dudi tai trong 1kg luc

(10N). Do duc duoc do bang may do d6 duc NDH 5000 (Nippon Denshoku

Industries Co., Ltd.).

Dénh gia hé so khic xa
Heé s0 khuic xa cta cac hop chat silan hitu co cda cac vi du 1 t6i 6 va cac vi

du so sanh 1 t6i 3 dugc do theo tiéu chudn JIS K 0062.

Béang 1
Goéc tiép xtic
- Kha néng nhin ,
véi axit oleic ban ., Do duc|HE so khuc xa
. thay vét van tay
dau (°)
Vidul 22 4 3,2 1,48
Vidu2 25 4 0,5 1,48
Vidu3 21 4 4,1 1,48
Vidu4 24 4 3,9 1,48
Vidu5 23 4 3,5 1,48
Vidub6 25 4 3,8 1,49
Vi du so sanh 1 23 2 12,3 1,43
Vi du so sanh 2 26 3 11,0 1,43
Vi du so sanh 3 72 1 9,3 1,31
Vi du so sanh 4 35 1 19,0 -
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Trong cac vi du 1 t&i 6, tit ca cac vét van tay déu khong nhin thiy dugc.
Trong vi du so sanh 1 khong chita nhém phenylen va vi du so sanh 2 khong chira
nhém cacbonyl, cic vét van tay déu nhin thdy duge. Trong vi du so sanh 3 ma hop
chit perflopolyete khéng chtra nhém ua chit béo, cac vét van tay déu nhin thay rd.

Trong thir nghiém do do duc bang may do d6 duc, tat ca cac vi du déu cho
cac két qua tri s& d duc thap, ching hoan toan phi hop véi cac két qua cia viée
déanh gid cdm quan. ’

Péi v6i hé sb khic xa, cac hop chét c6 hé sb khuc xa gén b?lng v6i hé sb
khic xa (khoang 1,5) ciia bd nhon 13 c¢6 hiéu qua hon vé kha ning it thdy vét van

tay.
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Yéu cau biao hg

1. Hop chét silan hitu co ¢ cong thire chung (1):
R R Rs.n

| |
A—Y—Sli—Q—SIi—Y-SIi—Xn (1)

R R
trong d6 A 12 -C(=0)NR' ,, -C(=0)SR', hoic -P(=0)(OR"),, R' 14 hydro, nhém
Ci.c3oalkyl, nhom Cgzparyl hodc nhom C csparalkyl, Y ddc 14p 1a nhém hiru co
héa tri hai, R 12 nhém Cj_salkyl hodc nhém phenyl, X ddc 1ap 1a nhém hydroxyl,
nhom Cy.jpalkoxy, nhém alkoxy da duogc thé b%mg nhém C,.jpalkoxy, nhom C,.
10axyloxy, nhém C, palkenyloxy, nguyén to halogen, nhém oxim, nhém

isoxyanat, hodc nhom xyanat, va n 1 mét sO nguyén nam trong khoang tir 1 dén 3.

2. Hop chét silan hiru co theo diém 1, trong d6 trong cong thirc (1), Y 1a nhém C,.
soalkylen ma co thé chtra nhom hoa tri hai duge chon tir nhém bao gém -O-, -S-, -
NR-, -C(=0)-, -C(=0)0-, -C(=0)NR-, -OC(=0)NR-, nhém silalkylen, nhom
silarylen, va cac géc polysiloxan hiru co hoa tri hai mach théng, mach nhanh hodc
mach vong ¢6 2 t6i 10 nguyén t silic, trong d6 R 1a C;_salkyl hodc phenyl, va n6

¢6 thé chtra nhém Cg_parylen.

3. Hop chét silan hitu co theo diém 1, trong d6 trong cong thire (1), mdi X ddc lap

duogc chon tir nhém bao gdm hydroxyl, metoxy, etoxy, isopropenoxy va clo.

4. Hop chét silan hitu co theo diém 1, c¢6 hé sb khuc xa it nhét 1,45.

5. Chét xir Iy bé mat chira it nhit mot hop chét dugc chon tir nhém bao gdm hop
chét silan hiru co theo diém 1, san phdm ngung tu khéng hoan toan ciia n6 va san

pham ngung tu thity phan khong hoan toan ctia né.

6. Chét xir ly bé mat theo diém 3, trong d6 chat nay con chira dung méi.
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7. Chét xir Iy bé mat theo diém 5, trong d6 chit nay con chtra chét xuc tac duoc
chon tir nhém bao gdm cac hop chét thiée hitu co, cac hop chét titan hitu co, cac

axit hftu co, céc axit vo co, va cadc hon hop cia chung.

8. Chat xir Iy bé mit theo diém 3, trong d6 chat nay dé6ng rén thanh mang mong cé

gdc tiép xuc véi axit oleic tbi da 1a 30° & 25°C va d6 4m twong dbi 1a 40%.

9. Chét xir Iy bé mit theo diém 5, trong d6 chit nay déng ran thanh mang méng c6
*d6 duc t6i da 1a 10 khi ba nhon duge 1am ling dong 1én mang méng da duoc dong

ran nay voi tai trong 1kg.

10. Vat phdm c6 trén bé mit clia né6 mang mong da duge dong rin chira chét x 1y

bé mit theo diém 5.

11. Phuong phép 1am giam kha ning hién thi ddu vén tay khi ddu vén tay bam trén
nén, bao gdbm budc tao ra mang moéng da déng rin chira chit xir Iy bé mat bao
gbm it nhat mot hop chit duoc chon tir nhém bao gdm it nhat mot hop chét silan |
hitu co, san phdm ngung tu khéng hoan toan ciia né va san phim ngung tu thiy
phan khong hoan toan ciia né trén bé mat nén,

trong d6 hop chét silan hitu co c6 cong thirc chung (1):

R R Ran
|
A—Y—Sli—O—Sli—Y-Si—xn (1)
R R

trong d6 A 1a -C(=0)OR!, -C(=0)NR' ,, -C(=0)SR, hoic -P(=0)(OR"),, R'1a
hydro, nhém C;_c3palkyl, nhém Cgparyl hodc nhom C.cyparalkyl, Y doc 1ap la
nhém hiru co hoa tri hai, R 1a nhém C,_4alkyl hodc nhém phenyl, X ddc 14p la
nhém hydroxyl, nhém Cj_jealkoxy, nhém alkoxy dd duoc thé bing nhém C,.
10alkoxy, nhém C,_jpaxyloxy, nhém C,.ealkenyloxy, nguyén tir halogen, nhém
oxim, nhém isoxyanat, hodc nhém xyanat, va n 1la mdt sb nguyén nam trong
khoéang tir 1 dén 3, va trong d6 mang méng da déng rin nay c6 hé s khuc xa ndm

trong khoang tir 1,45 dén 1,52 do dugc theo tiéu chudn JIS K 0062.
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12. Phuong phap theo diém 11, trong d6 trong cong thic (1), khi A 1a -
C(=0)OR!, R'1a etyl, R 12 metyl, va n bing 3, thi X khong thé 1a nhém metoxy.

13. Phuong phép theo diém 11, trong d6 trong cong thirc (1), A 13 -C(=O)NR' ,, -
C(=0)SR!, hoic -P(=0)(OR"),.

14. Phuong phép theo diém 11, trong d6 trong cong thirc (1), Y la nhém C,.
s0alkylen ma c6 thé chira nhém héa tri hai duoc chon tir nhém bao gém -O-, -S-, -
NR-, -C(=0)-, -C(=0)0-, -C(=0)NR-, -OC(=0O)NR-, nhom silalkylen, nhém
silarylen, va céc géc polysiloxan hitu co hoa tri hai mach théng, mach nhanh hodc
mach vong ¢6 2 téi 10 nguyén tr silic, trong d6 R 1a C;_salkyl hodc phenyl, va né

c6 thé chira nhém Cgparylen.

15. Phuong phap theo diém 11, trong d6 trong cong thirc (1), mdi X doc 1ap duge

chon tir nhém bao gdm hydroxyl, metoxy, etoxy, isopropenoxy va clo.

16. Phuong phép theo diém 11, trong d6 hop chét silan hitu co nay c6 cong thiic
2):

CH, CHs
R?ooc—(CHz)m-sli Sli—_(CHz)m—SiX3 (2)
: CHs CH,

trong do R'1a nhém Cialkyl, nhém Cg.yparyl hodc nhom C;_pparalkyl, mdi m ddc
1ap 12 s6 nguyén ndm trong khoang tir 2 dén 20, va X doc lap a 1a nhém nhu duoc

x4c dinh & diém 11.

17. Phuong phép theo diém 11, trong d6 hop chit silan hitu co c¢6 hé sé khiic xa it
nhét 1,45. |

18. Phuong phép theo diém 11, trong d6 chét xir 1y bé mit con chira dung mai.
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19. Phuong phép theo diém 11, trong d6 chét xtr Iy bé mit con chira chit xuc tac
dugc chon tir nhém bao gdm cac hop chit thiée hitu co, cac hop chét titan hitu co,

céc axit hitu co, cac axit vo co, va cac hon hop cua ching.

20. Phuong phap theo diém 11, trong d6 mang mong da dong rdn nay c6 goc tiép

xuc voi axit oleic tdi da 12 30° & 25°C va d6 4m tuong ddi 12 40%.
21. Phuong phap theo diém 11, trong d6 mang mong da dong ran nay c6 do duc
t6i da 1a 10 khi ba nhon dugce lam ling dong 1én mang méng di dugc déng ran

nay voi tai trong 1 kg.

22. Hop chit silan hitu co ¢6 cong thic chung (1):'

‘? lla R3-n
1
R R

trong d6 A 1a -C(=0)OR!, -C(=0)NR',, -C(=0)SR’, hoic -P(=0)(OR'),, R'1a
hydro, nhém Cy_c3palkyl, nhém Cs_goaryl hodc nhom Cj_csparalkyl, Y doc lap 1a
nhom hitu co hoda tri hai, R 1a nhém Cj_salkyl hodc nhém phenyl, X ddc lap 1a
nhom hydroxyl, nhém C;_jpalkoxy, nhom alkoxy da duogc thé béng nhom C,.
1oalkoxy, nhém C,_jpaxyloxy, nhém C,.jpalkenyloxy, nguyén tir halogen, nhém
oxim, nhom isoxyanat, hodc nhém xyanat, va n 1a mot s nguyén nim trong
khoéng tir 1 dén 3, |

v6i didu kién 13 hop chét silan hitu co c6 cong thirc chung (1) khong thé 1a hop

chat c6 cong thirc du6i day:

CH, CHj
Gy, 00C—(Cl,), (,—s|>i—©~éi—(CH3)3—514:OCH3)}_
b b
23. Hop chét silan hitu co ¢6 cong thirc chung (1):
R\ R
A—Y-Sli—@—SIi—Y-Si—Xn (1)
R R
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trong d6 A 1a -C(=0)OR’, R'1a hydro, nhém Cj.csalkyl, nhém Cg.zearyl hodc
nhom Cj_csparalkyl, Y doc 14p 14 nhom hitu co hoa tri hai, R 1a nhéom C,4alkyl
hodc nhém phenyl, X doc 14p 1a nhém hydroxyl, nhém C,.jpalkoxy, nhém alkoxy
da duoc thé béng nhom C,_jpalkoxy, nhém C, jpaxyloxy, nhom C,.jpalkenyloxy,
nguyén tir halogen, nhém oxim, nhém isoxyanat, hoic nhom xyanat, va n 1a mot

s6 nguyén ndm trong khoang tir 1 dén 3.

24. Hop chit silan hitu co ¢6 cong thirc chung (1):

A
|
A—Y_ﬁiAO_Sfi_Y-Si—x“ (1)
R R

trong do A 1a -C(=O)OR1, R'1a hydro, nhém Cl_c30a1kyl, nhoém Cgzparyl hodc
nhom Cr_c3earalkyl, Y ddc lap 1a nhém C,ealkylen ma cé thé chira nhém héa tri
hai duoc chon tir nhom bao gém -O-, -S-, -NR-, -C(=0)-, -C(=0)0O-, -C(=O)NR-
, -OC(=0)NR-, nhém silalkylen, nhém silarylen, va cac gbc polysiloxan hitu co
hoa tri hai mach théng, mach nhanh hodc mach vong c6 2 t6i 10 nguyén tr silic,
trong do, R 12 nhém C;alkyl hodc nhém phenyl, X doc 1ap 12 nhém hydroxyl,
nhém Cj.jealkoxy, nhém alkoxy da dugc thé bing nhém C,_jealkoxy, nhém C,.
0axyloxy, nhém C, jpalkenyloxy, nguyén tir halogen, nhém oxim, nhoém

isoxyanat, hodc nhém xyanat, va n 1a mdt s6 nguyén nam trong khoang tr 1 dén 3.

25. Hop chét silan hitu co ¢6 cong thire chung (1):
R R Rs3.

| |
A—Y—Sii—Q—SIi—Y-éi—Xn (1)

R R
trong d6 A 1a -C(=0)OR!, R'1a hydro, metyl, nhém Cj.3palkyl, nhém Cg.30aryl
hodc nhém Cj_c3paralkyl, Y ddc 1dp 1a nhodm hiru co héa tri hai, R 1a nhom C,.
salkyl hodc nhém phenyl, X doc 14p 1a nhém hydroxyl, nhém C.jpalkoxy, nhom
alkoxy da duogc thé béng nhéom C,_jpalkoxy, nhém C,.jpaxyloxy, nhom C,.
10alkenyloxy, nguyén tir halogen, nhém oxim, nhém isoxyanat, hodc nhém xyanat,

va n 1a mot s§ nguyén nim trong khoang tir 1 dén 3.

-43-



40235

26. Hop chét silan hitu co c¢6 cong thirc chung (1):

Ila Ila Rs-n
1
A'Y’Sli—Q—Sli—Y‘Si—Xn (1)
R R

trong d6 A 1a -C(=O0)OR', R'la hydro, nhém C.csealkyl, nhém Cgsearyl hodc
nhom C;.csparalkyl, Y doc 14p 1a nhém hitu co héa tri hai, R 14 nhom C,_jalkyl
hodc nhom phenyl, X doc 1ap 1a nhém hydroxyl, nhém Cy_jpalkoxy, nhom alkoxy
da duoc thé béng nhém C,.jpalkoxy, nhém Cz_loaxyloxy,' nhém C,_jpalkenyloxy,
nguyén tir halogen, nhém oxim, nhém isoxyanat, hodc nhém xyanat, va n 1a mot -

s6 nguyén nam trong khoang tir 1 dén 3.

27. Hop chit silan hitu co ¢6 cong thire chung (1):
R R  Rsp

| |
A—Y—Sli—©7$|i—Y-Sli—Xn (1)
R

R
trong d6 A la -C(=O)OR1, R'la hydro, nhém C,;_c3palkyl, nhém Cg3paryl hodc
nhém Cj_csparalkyl, Y doc 14p 1a nhém hitu co hoéa tri hai, R 1a nhém C;_4alkyl
hodc nhém phenyl, X doc 14p 1a nhém hydroxyl, nhom Cy.palkoxy, nhom alkoxy
da duoc thé béng nhém C,_jpalkoxy, nhom C,_jpaxyloxy, nhom .Cz_loalkenyloxy,
nguyén tir halogen, nhém oxim, nhém isoxyanat, hosic nhém xyanat, va n bang 1

hoic 2.

28. Hop chét silan hiru co theo diém 23, trong d6 trong cong thirc (1), Y 1a nhém
Cy.30alkylen ma co thé chtra nhém héa tri hai dugc chon tir nhém bao gém -O-, -
S-, -NR-, -C(=0)-, -C(=0)0-, -C(=O)NR-, -OC(=O)NR-, nhom silalkylen,
nhém silarylen, va cdc gbc polysiloxan hitu co héa tri hai mach thing, mach
nhénh hodc mach vong cé 2 téi 10 nguyén tr silic, trong d6 R 1a Cy4alkyl hodc
phenyl.

29. Hop chit silan hiru co theo diém 25, trong d6 trong cong thirc (1), Y 1a nhém
Cyz0alkylen ma cé thé chtra nhém héa tri hai dugc chon tir nhém bao gém -O-, -

S-, NR-, -C(=0)-, -C(=0)0-, -C(=0)NR-, -OC(=0)NR-, nhém silalkylen,
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nhom silarylen, va cac gbc polysiloxan hitu co hoéa tri hai mach thing, mach
nhanh hodc mach vong cé 2 t6i 10 nguyén tir silic, trong dé R 1a C;_4alkyl hoac
phenyl.

30. Hop chét silan hitu co theo diém 26, trong d6 trong cong thie (1), Y 1a nhém
C,.30alkylen ma c6 thé chira nhém hoéa tri hai duge chon tir nhém bao gém -O-, -
S-, -NR-, -C(=0)-, -C(=0)0O-, -C(=O)NR-, -OC(=0O)NR-, nhém silalkylen,
nhém silarylen, va céc géc polysiloxan hiru co hoéa tri hai mach théng, mach
nhanh hodc mach vong cé 2 téi 10 nguyén tr silic, trong dé R 1a Cy_4alkyl hodc
phenyl.

31. Hop chit silan hitu co theo diém 27, trong d6 trong cong thic (1), Y 12 nhém
Cy30alkylen ma co thé chtra nhom hoa tri hai duoc chon tir nhém bao gém -O-, -
S-, -NR-, -C(=0)-, -C(=0)0O-, -C(=O)NR-, -OC(=0)NR-, nhom silalkylen,
nhom silarylen, va cac géc polysiloxan hitu co hoéa tri hai mach thzllng, mach
nhanh hodc mach vong cé 2 téi 10 nguyén tr silic, trong dé R 1a Cy_4alkyl hodc
~ phenyl.

32. Hop chit silan hitu co theo diém 24, trong d6 trong cong thic (1), mdi X doc

1ap dwgc chon tir nhém bao gdm hydroxyl, metoxy, etoxy, isopropenoxy va clo.

33. Hop chét silan hiru co theo diém 25, trong d6 trong cong thire (1), mdi X doc

1ap dwgc chon tir nhém bao gdm hydroxyl, metoxy, etoxy, isopropenoxy va clo.

34. Hop chét silan hitu co theo diém 26, trong d6 trong cong thic (1), mdi X doc

1ap dugc chon tir nhém bao gém hydroxyl, metoxy, etoxy, isopropenoxy va clo.

35. Hop chit silan hitu co theo diém 27, trong d6 trong cong thirc (1), mdi X doc

1ap dwgc chon tir nhém bao gém hydroxyl, metoxy, etoxy, isopropenoxy va clo.

36. Hop chit silan hitu co theo diém 23, trong d6 hop chét nay c¢6 cong thic (2):
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(l3H3 CH,
RZOOC—(CHz)m—Sii Sli—(CHz)m—SiX;,, (2)
CH, CH,

trong do R'12 nhém Ci.alkyl, nhém Cg_paryl hosic nhém Cyparalkyl, mbi m doc
1ap 1a s6 nguyén ndm trong khoang tir 2 dén 20, va X doc 1ap 1a nhém nhu duge

xac dinh theo diém bat ky trong so cac di€m néu trén.

37. Chét xt ly bé mit chua it nhét mot hop chit dugc chon tir nhém bao gém it
nhit mot hop chét silan hitu co theo diém 23, san phim ngung tu khong hoan toan

ctia n6 va san pham ngung tu thity phan khong hoan toan cua no.

38. Chét xt ly bé mat chia it nhét mot hop chit duoc chon tir nhém bao gém it
nhét mot hop chét silan hitu co theo diém 24, san phim ngung tu khong hoan toan

ctua nd va san pham ngung tu thity phan khong hoan toan cia no.

39. Chét xir Iy bé mit chira it nhit mot hop chét dugc chon tir nhém bao gdm it
nhit mot hop chét silan hiru co theo diém 25, san phdm ngung tu khong hoan toan

ctia nd va san pham ngung tu thiy phan khong hoan toan cua nd.

40. Chét xt ly bé mat chia it nhét mot hop chit dugc chon tir nhém bao gém it
nhit mdt hop chét silan hitu co theo diém 26, san phdm ngung tu khong hoan toan

clia n6 va san phdm ngung tu thiy phan khong hoan toan cia né.
41. Chét xir Iy bé mit chtra it nht mot hop chét duoc chon tir nhém bao gbm it

nhit mot hop chét silan hiru co theo diém 27, san phdm ngung tu khong hoan toan

cua no va san pham ngung tu thily phan khong hoan toan cia no.
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