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Sang ché dé cap dén chat xir 1y bé mit chira ché pham phu chira (A) mot hodc nhiéu
hop chat dugc chon tir cac hop chat trong sé hop chat silan hitu co hoic hop chat siloxan
duogc dai dién bang cong thirc (1) va san pham ngung tu (thuy phan) mot phan cua cac hop
chat nay va (B) mot hoic nhiéu hop chat duge chon trong so cac hop cht silan hoic hop
chat siloxan dugc dai dién bang cong thirc (2) va san pham ngung tu (thuy phan) mot phan
ctia cac hop chit voi ty 1¢ khéi lugng nam trong khoang tir 50:50 dén 90:10 c6 thé tao ra
mang phu di dugc hoa rin c6 kha ning hién thi du tay thip rat tot. Trong cong thire (1), A
la -C(=0)OR!, -C(=0O)NR!,, -C(=0)SR! hodc -P(=0)(OR'"),; R! 1a H, nhém alkyl, nhém
aryl hodc nhoém aralkyl; Y 1a nhom hitu co hda tri hai; R 1a nhom alkyl hodc nhém phenyl;
X 1a nhém hydroxyl hodc nhém c6 thé thuy phan duoc; va n 1a 1-3. Trong cong thirc (2),
Rf 1a nhém perfloalkylen hodac nhém perflopolyete hoa tri hai.
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Linh vue k§ thuét dwoc dé cip
Sang ché dé cép dén ché phim phu c6 khé nang hién thi ddu tay thap
rat tbt, chat xir Iy bé mat chira ché phim nay, va vat phim duogc xt 1y bé mit

bang chét xir Iy bé mit ndy.

Tinh trang ky thuit ciia sang ché

Gén déy, c6 nhu cdu gia ting trong viée lip bang cam tng 1én dién
thoai di dong va cac man hinh khac. Do thao tic bing cach cham bing ngén
tay, ddu tay va vét ban dong lai trén bang cam tmg, lam cho bang cam ung
nhin cé vé ban hodc khong 5. C6 nhu ciu ngay cang tdng hang ndm trong
céng nghé nhim han ché diu tay dong lai trén bé mit man hinh hodc lam
cho déu tay khong r& dé vé bé ngoai hoiic kha nang hién thi tét hon. Do do,
mong mubn c6 vat liéu c¢6 kha ning dap tng cac yéu cau nay.

No6i chung, da biét cac chat ngiu hop silan 13 chét cai bién bé mit cho
cac nén thiy tinh va vai. Ching duoc st dung rong rai lam chat pht bé mat
cho nhiéu loai nén. Céc chét ngiu hop silan chita nhém chtre hiru co va nhém
silyl phan tng (dién hinh 1a silyl ¢6 thé thuy phan duoc nhu alkoxysilyl)
trong phan tr. V4i su ¢6 mit clia hoi am trong khong khi hodc cc yéu td
tuong tu, cac nhém silyl ¢6 thé thiy phan ndy trai qua phéan tmg tir ngung tu
dé tao ra 16p pht. Do cac nhom silyl c6 thé thity phan dugc ndy tao ra cac lién
két héa hoc va vt Iy véi bé mit 1am bing thuy tinh hodc kim loai, 16p phu
nay tré thanh 16p phii cam tmg c6 d6 bén.

Tai liéu séng ché tir 1 dén 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) bdc 16 nhidu ché phdm chira polyme chira flopolyete thu dugc bang
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cach dua nhom silyl c6 thé thiy phan dugc vao hop chét chira flopolyete,
ché phim nay c6 thé tao ra 16p phu c6 tinh chdng thAm nuéc/dau, chdng ban
va cac dic tinh khac trén bé mit ciia nén.

Mic dii 16p pha thong thudng duoc tao ra bang cach sir dung polyme
chtra flopolyete 13 chét chéng thdm dau/nuée va d& dang lau sach vét ban,
nhung c6 mot van dé 1a bé mit 16p phu ddy ba nhon trong dau tay tao thanh
cac giot siéu nho, gdy tan xa anh khién cho d4u tay d& nhin thay.

Ngoai ra, Tai liéu sang ché 7 (JP-A 2001-353808) boc 16 ché pham
chtra hop chét silan thu dugc bing cach dua nhém silyl cé thé thily phan
dugc vao hop chét ua béo, ché phim nay dinh chit vao bé mit ctia nén va
tao ra 16p phu ua béo trén do.

Tuy nhién, 16p pht chtra hop chét silan duoc mé ta trong Tai liéu
sang ché 7 khéng thuc su ¢ kha ning hién thi ddu tay thap vi phai mat vai

ngay cho dén khi d4u tay hau nhu khong nhin thay.

Tai liéu ctia giai phap k¥ thuat c6 lién quan

Tai liéu sang ché
Tai liéu sang ché 1: JP-A 2008-534696
Tai liéu sang ché 2: JP-A 2008-537557
Tai lidu sang ché 3: JP-A 2012-072272
Tai lidu sang ché 4: JP-A 2012-157856
Tai liéu séng ché 5: JP-A 2013-136833
Tai liéu sang ché 6: JP-A 2015-199906
Tai liéu séng ché 7: JP-A 2001-353808

Ban chat k§ thuit ciia sang ché
Mot muc dich cta sang ché, di duoc thuc hién trong céc trudng hop

néu trén, 12 d& xuat ché pham pha chira cht yéu hop chét silan c6 nhém silyl
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c6 thé thiy phan duoc duge dira vao d6 va c6 kha niang hién thi d4u tay thip
rat tdt, chét xir Iy bé mat chira ché phdm ndy, va vat pham duoc xir Iy bé mat
bang chét xir Iy bé mat nay.

Tién hanh céc nghién clru sau rong dé dat duoc muc dich néu trén,
c4c tac gia sang ché da phat hién ra ring ché phdm phu chira (A) mdt hoic
nhiéu hop chit duoc chon tir cac hop chét trong s6 hop chét silan hiru co
hodc hop chét siloxan chira hydroxyl hoic nhém c6 thé thily phan dugc va
nhém wa béo, dugc dai dién bing cong thirc chung (1) dudi day va san
phiam ngung tu (thiy phan) mot phén ctia chiing va (B) mét hoéc nhiéu hop
chét duoc chon trong sb cic hop chét silan hodc hop chét siloxan chia
hydroxyl hozc nhém c6 thé thity phan duoc va nhém hitu co da duge flo héa,
duoc dai dién bing céng thirc chung (2) dudi ddy va san phim ngung tu
(thiy phan) mot phan cila ching véi ty 18 khéi luong (A):(B) ndm trong
khoang tir 50:50 dén 90:10 c6 thé tao ra mang da dugc héa ran c6 kha ning
hién thi d4u tay thap rat tét. Sang ché duoc tao ra dya trén phat hién nay.

Theo d6, sang ché dé xuét ché phdm phu, chat xir Iy bé mit, va vat
pham, nhu dugc x4c dinh dudi day.

1. Ché phdm phu chira (A) mét hodc nhidu hop chét dugc chon tir cac
hop chét trong sb hop chét silan hitu co hodc hop chat siloxan ¢6 cong thirc
chung (1) va san phim ngung tu (thtly phan) mét phan cila chiing va (B) mét
hodc nhiéu hop chit dugc chon trong sé cac hop chét silan hodc hop chét
siloxan ¢6 cong thirc chung (2) va san phim ngung tu (thtiy phan) mot phan
ctia ching véi ty 16 khéi lwong ndm trong khoang tir 50:50 dén 90:10, tong
ctia cac thanh phan (A) va (B) 1a 100,

A
n
A—Y— Ii—<j>—sli—v—3i—-xn (1)
R R



39397

trong d6 A 1a -C(=0)OR/, -C(=0)NR',, -C(=0)SR' hoic -P(=0)(OR"),, R’
1a hydro, nhém C;-Csg alkyl, nhdm C4-Csg aryl hodc nhém C5-Cs aralkyl, Y
doc 1ap 1a nhém hitu co hoa tri hai ¢ thé chira gbc polysiloxan hiru co, R
doc 1ap 1a nhém C;-Cy4 alkyl hoac nhém phenyl, X ddc 14p 1a nhom hydroxyl
hodc nhém c6 thé thily phan duoc, va n 13 sé nguyén nim trong khoang tir 1
dén 3,
|T3-n
- F—Rf—Y—Si—X, (2)

trong d6 Rf la nhom perfloalkylen hodc nhoém perflopolyete hoa tri hai, Y, R,
X van la nhu dugce xac dinh trén day.

2. Ché phim phi theo muc 1, trong d6 trong cac cong thuc (1) va (2),
Y d6c 1ap 1a nhom C,-Cs, alkylen co thé chira nhom héa tri hai duge chon
~ tr cac nhém trong s6 -O-, -S-, -NR-, -C(=0)-, -C(=0)0O-, -C(=O)NR-, -
OC(=0)NR-, nhom silalkylen, nhom silarylen, va cac gbc polysiloxan hitu
co héa tri hai mach thdng, mach nhanh hoic mach vong c6 2 dén 10 nguyén tir
silic, trong d6 R 1a C;-C, alkyl hodc phenyl, va cé thé chira nhom Cg-Ca
arylen.

3. Ché phim pht theo muc 1 hoic 2, trong d6 trong c4c cdng thirc (1)
va (2), X doc lap dugc chon tir nhéom bao gdém hydroxyl, C;-C; alkoxy,
alkoxy dugc thé C,-Co alkoxy, C;-Cjg axyloxy, C,-Cy¢ alkenyloxy, halogen,
oxim, isoxyanat, va xyanat.

4. Ché phim phu theo muc bat ky trong sd cac muc tir 1 dén 3, trong
do trong cong thic (2), Rf 1a nhom C;-Cy, perfloalkylen hodc nhém
perflopolyete hoa tri hai c6 cong thuc (3):

%J—O%J— (3)
b
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trong d6 J 13 it nhit mot nhém duge chon tir nhém perfloalkylen c6 cdc cong

the cdu tric (a) dén (e):

—CF,— (a)
—CF,CF,— (b)

CF;

| (c)
—CF,CF—

CF3

| d)
—CFCF,— (

CF;
EDAEEC
va tht ca J 6 thé cé cung cAu tric hosdc cAu truc sb nhiu c6 thé duoc sap
xép mdt cach ngau nhién hoic theo khéi, va b chi ra sb lugng don vi 13p lai
nim trong khoang tir 3 dén 3.

5. Chét xtt 1y bé mit chira ché phim phii theo muc bét ky trong sb cac
muc tir 1 dén 4.

6. Chét xir Iy bé mit theo muc 5, trong d6 chét xir ly bé mit nay con
chtra dung moi.

7. Chét xt 1 bé mit theo muc 5 hodc 6, trong do chit xir Iy bé mit
nay con chira chat xtc tic ngung tu thiy phan.

8. Chéat xir Iy bé mit ndy theo muc bét ky trong sb cac muc tir 5 dén 7,
trong d6 chit xir Iy bé mit nay héa ran thanh mang ¢ goc tiép xuc véi axit
oleic 1én dén 30° & 25°C va d6 4m tuong ddi 40%.

9. Chét xir Iy bé mit nay theo muc bét ky trong sb cac muc 5 dén 8,
trong d6 cht xir Iy bé mit nay héa rén thanh mang c6 d6 duc 1én dén 10 khi

ba nhon dong trén mang da dugc hoa ran dudi tai trong 1 kg.
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10. Vat phém c6 trén bé mit cia nd mang da dugc hoa ran chira chét
xtr 1y bé mat theo muc bét ky trong s6 cac muc tir 5 dén 9.

Ché phim pha theo sang ché cdu thanh boi hdn hop cia phan tir va
béo va phan tir chdng thdm diu & trang thai can bing tdt va c6 uu diém 14 it
dAu tay nim lai trén 16p phu, va néu d4u tay bat ky nim lai trén 16p pha, 16p
phtl nay s& thdm w6t va dan trai bd nhon trong dau tay nay 1én toan bd nén.
Vat phdm d3 duge xir Iy bé mit bing chét xir Iy bé mit chira ché phdm pha

c6 kha nang hién thi d4u tay thip rat tot.

MO ta chi tiét sang ché

Sang ché d& xuit ché phim phu chita mét hoic nhidu hop chat dugc
chon tir cac hop chét trong s6 hop chét silan hitu co hoic hop chét siloxan
chtra nhém hydroxyl hodc nhém cé thé thiy phan duge va nhém ua béo va
san phdm ngung tu (thiy phan) mét phan cta ching, sau diy duoc goi 1a
thanh phan (A), va mét hodc nhiéu hop chét duoc chon tir cac hop chit trong
sd hop chét silan hitu co hodc hop chét siloxan chira nhém hydroxyl hodc
nhém c6 thé thuy phan duoc va nhém hitu co dd duoc flo hoéa (cu thé 1a
nhém perfloalkyl hoic nhém perflopolyete c6 hoéa tri mot) va san phdm ngung
tu (thily phan) mét phin cta ching, sau ddy duoc goi 1a thanh phan (B), véi
ty 16 khéi luong (A):(B) ndm trong khoang tir 50:50 dén 90:10.

Thanh phén (A) dugc chon tir cc thanh phan trong sb hop chét silan
hiru co hodc hop chét siloxan ¢ cong thirc chung (1) dudi day va san pham
ngung tu (thty phan) mét phan cta ching. N6 c6 thé 1a mot hop chét hosc
hén hop ctia hai hoic nhiéu hop chét.

R R R3n
A-—Y—Sli-@‘&!;i—Y—Sl,i—Xn (1)
X R |
Trong ban mé ta nay, “A” 1a -C(=0)OR’, -C(=O)NR',, -C(=0)SR’, hoic -
P(=0)(OR"),, R' 1 hydro, nhém C;-Cs alkyl, nhém Cg-Cs aryl hodc nhém

_7-
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C;-Cs aralkyl, Y doc 1dp 1a nhém hitu co hoa tri hai cé thé chua géc
polysiloxan hitu co, R doc 14p 1a nhém C,-C4 alkyl hoac nhém phenyl, X doc
14p 14 nhém hydroxyl hodc nhém cé thé thity phan dugc, va n la s6 nguyén
ndm trong khoang tir 1 dén 3.

Trong cong thic (1), “A” 1a carboxylat hodc axit carboxylic c6 cong
thie: -C(=0)OR', amit ¢6 cong thirc: -C(=0)NR',, thio-este hodc thio-axit
c6 cbng thire: -C(=0)SR', hoic phosphonat hoic axit phosphonic c6 cong
thie: -P(=0)(OR'),.

Trong ban mé ta nay, R' 13 hydro, nhém C;-Cs alkyl, nhém Ce-Csg
aryl hodc nhém C;-Cso aralkyl. Nhém alkyl c6 thé 1a mach thing, mach
nhanh hoic mach vong, hodc hon hop ctia chiing.

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

Cac vi du vé “A” duoc thé hién dudi day.

CH,00C— CH;

HiC-C—00C—

CH

C,Hs00C— 3

C,H5),NOC— CH;0),POC—
C4H,00C— (C2Hs), (CH30),

CgH{;SOC— C,H:0),POC—
CgH{700C— gH17 (C2H50);



39397

<:>—CH2-—OOC— @—ooc—
@—cm—ooc— @—cm—ooc—

Trong cong thic (1), X ¢6 thé khac nhau 13 hydroxyl hoic nhém cé
thé thuy phan dugc. Cac vi du vé X bao gém hydroxyl, nhom C;-C,4 alkoxy
nhu metoxy, etoxy, propoxy, iSopropoxy, va butoxy, nhém alkoxy dugc thé
C,-Cy alkoxy nhu metoxymetoxy va metoxyetoxy, nhom C;-C,y axyloxy
nhu axetoxy, nhom C,-Cy alkenyloxy nhu isopropenoxy, cic nguyén tir
halogen nhu flo, clo, brom va iot, oxim, isoxyanat, va xyanat. Cung v&1 cac
nhom khac, metoxy, etoxy, isopropenoxy va cle duge uu tién.

Trong cong thirc (1), R 1a nhém C;-C, alkyl nhu metyl, etylé propyl,
isopropyl, butyl, isobutyl, sec-butyl, hodc tert-butyl, hodc phenyl, véi metyl
duoc uu tién. Chi sé dudi n 12 s nguyén nim trong khoang tir 1 dén 3, t6t
hon 12 2 hodc 3, tdt nhAt 12 3 xét tir tinh phan tmg va d6 bam dinh nén.

Trong cbng thirc (1), Y 13 nhém hitu co héa tri hai c6 thé chira gbc
polysiloxan hitu co. Tét hon, néu Y 13 C,-Cs, cu thé 1a nhém C2-C20 alkylen
6 thé chira nhém hoa tri hai dugc chon tir nhém bao gém -O-, -S-, -NR-, -
C(=0)-, -C(=0)0-, -C(=O)NR-, -OC(=0)NR-, nhém silalkylen, nhém
silarylen, va cac gbc polysiloxan hitu co héa tri hai mach thing, mach nhanh
hodic mach vong ¢6 2 dén 10 nguyén ti silic, trong do R 1a nhu dugc xac
dinh trén day, va c6 thé chira nhém Cg-Cyg arylen. Tt hon nita, néu Y 1a

nhom hoa tri hai cé cong thirc (4).
R-Z-(R)sr 4)

Trong cong thirc (4), R® doc 1ap 1a nhém hydrocacbon héa tri hai. Céc
vi du bao gdm nhém C;-Cs alkylen nhu metylen, etylen, propylen, butylen
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va hexametylen, va nhém C;-C;¢ alkylen chira nhom Ce-Cyo arylen nhu
phenylen, véi nhém C;-Cy alkylen dugc uu tién.

Trong cbng thirc (4), Z 1a lién két don, hodc nhém hoa tri hai duge
chon tir nhém bao gdm -O-, -S-, -NR-, -C(=0)-, -C(=0)O-, -C(=O)NR-, -
OC(=0)NR-, nhom silalkylen, nhém silarylen, va cac gbc polysiloxan hiru co
hoéa tri hai mach théng, mach nhanh hoac mach vong cé 2 dén 10 nguyén ti

silic, tét hon 12 2 dén 5 nguyén tu silic, trong d6 R 13 nhu dugce x4c dinh trén

day.
Céc vi du vé nhém silalkylen va silarylen dugc thé hién bang cong thirc
sau.
R* R*
——S‘i—R5—S!i—
R* R*

Trong ban md ta nay, R* ¢ thé la gidng nhau hodc khac nhau I3
nhom C;-C, alkyl nhu metyl, etyl, propyl hodc butyl, hodc nhom C4-C; aryl
nhu phenyl. R’ 1a nhém C;-Cy alkylen nhu metylen, etylen, hodc propylen
(trimetylen hodc metyletylen) hodc nhom Cs-Cy arylen nhu phenylen.

Céc vi du vé gbe polysiloxan hitu co héa tri hai, mach thang, mach
nhanh hodc mach vong c¢6 2 dén 10 nguyén tir silic, t6t hon 1a 2 dén 5

nguyén tir silic dugc the hién bang cac cong thurc sau.

R4 R4

I I
‘<S|i'—0 Sli—

R4 9 R4

/ SIi—C

-10-
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Trong ban mé ta ndy, R* 13 nhu duoc x4c dinh trén day, g 1a sb
nguyén nim trong khoang tir 1 dén 9, tot hon 13 1 dén 4, va h 1a s6 nguyén
ndm trong khoang tir 1 dén 8, t6t hon 1a 1 dén 3.

Trong cong thirc (4), “a” bang 0 hoic 1.

Vidu vé Y 13 cic nhém sau.

—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,CHLCH,—

—CHZCHZ—QCHZCHZ—
_CHchz"‘©7

-11-
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_CH2CH2_O—CH2CH2'—

_(CH2)10_0_CH20H2—

—CH2CH2‘QCH2_O_CH20H2_

—CH,CH,—S—CH,CH,—

—CHZCHZ—IT!—CHZCHZ—
CH,

1]
—CHchZ—C—‘CHchz_
1l
_CHchz_o—C—CHzc:Hz—

1l
_CHchz—ril_C_CH2CH2_
CH;

1}
~—CH,CH,~0~C—N—CH;CH,—
CH,

CH, CH,

| |
—CHZCHZCHZ—?i—Q—SIi—CHZCHZ—

CH, CH,

CH, CH,

| |
—(CH2)10—§i—@—§i—(CHz>s—

CH, CH,

CH,
HC,  o-gi~ s
—CH2CH2CH2_S|i ?
O\S- O/Si\_CHchz_
H3C/ Il CH3
Hs

G o
~—CH,CH,CH; —Si~0~Si~CH,CH,—
CH; CH,
G o
~(CH2)40—Si-0=Si—(CHz)s—
CH; CH,

-12-
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Vi du v& hop chét silan hitu co hosc siloxan ¢6 cong thie (1) 14 cac

hop chat c6 cac cong thirc sau.

CH,3 CH,
cszooc—(CHZ)4—sli Sli—(CH2)3—Si(OCH3)3
CHs CH,
cle3 CH,
C2H5OOC_(CH2)10'S|i Sll_(CH2)3—SI(OCH3)3
CH,3 CH,
c‘:H,, CH,3
C2H5OOC_(CH2)13‘SIi SII—(CH2)3—'SI(OCH3)3
CH, CH;3
CI:H3 CH,3
CZH500C—(CH2)10—0—(CH2)2—S!i Sli_(CHz)s_Si(OCHz)s
CH,3 CH;
N AN e
C2H500C—(CH2)10-S|iSli—-(CHZ)G-—S!.i—@—Sli-—(CHz)3—Si(OCH3)3
CH,3 CHs CHs CH,
CH, c|:H3 CH, CH,
CZH500C—(CH2)10-S'i—O—Sli—(CHz)s—SIi Sli—(CH2)3-—Si(OCH3)3
CH; CH, CH, CH;,
C|:H3 CH,
CZHSOOC—(CHZ)“,-S'i Sli—(CHz)z—Si(OCH3)3
CH; CH; ‘
= 5
CszOOC"(CHz)»]o'S'I‘@‘sli—(CHz)a—sl(ocHs):;
CH, CH,
N
CZH5000—(CHZ)10—S|i—@—Sli—(CHz)z—Q—Si(OCH3)3
CH, CH,

CH,

s |
cszooc—(Ctho-sli-@-sli—(CH2>2—©—(CH2)2——SKOCH3)3
CH;, CH,

-13-
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CHy CH,
CaHs00C—(CH)yo-Si Si—(CHy)s—Si(OCHYs
CH, CH,
5
C8H1700C—(CH2)10‘9ii‘©’3|i—(CHz)s—Si(OCH3)3
CH, CH,
oy
<:>—CH2—OOC—(CH2)1O-Sii—@sli—(CHz)3—Si(OCH3)3
CHs CH,
5
@—CHZ—OOC—(CHz)m-Sli—QSli—(CH2)3—Si(OCH3)3
CH CHs
CHs CH,
(Csz)zNoc—(CHz)m‘Sii Sli_‘(CHz)s"Si(OCHs)s
CHs CHs
e
CsH17SOC_(CH2)10_S|i‘@'%i_(CHz)s-Si(OCHs)s
CH; CH;

Trong sb cac hop chét silan hitu co hodc hop chét siloxan 1am thanh
phan (A), hop chét silan hitu co chira nhém ua béo c6 cong thirc chung (5)

duogc uu tién hon.

= 1
RZOOC—(CHz)m—Sii‘Q'Sli—(CHz)m—SiX3 (5)
CH,

CH,

Trong ban mo6 ta nay, R? 12 nhém Cp-Cag alkyl, nhom Cg¢-C, aryl hodc
nhém C;-Cyg aralkyl, mdi m doc 1ap 13 sb nguyén nim trong khoang tir 2
dén 20, t6t hon 14 3 d&én 10, va X 14 nhu duoc xac dinh trén day.

Trong cong thuc (2), R? 14 nhém C;-Cyg alkyl, nhdm C4-Cyq aryl hodc
nhém Cq-C, aralkyl.

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

Vi du v& hop chét silan hitu co chita nhém wa béo ¢ cong thire (5) 13

cac hogp chat c6 cac cong thirc sau.

CH, CH;
CZH500C—(CH2)4—S|i Sli—(CHz)g—Si(OCH3)3
CH,3 CH,
<|3H3 CH,
C2H500C—(CH2)10-SIi Sli—(CHz)z—Si(OCH3)3
CH,4 CH,

(|3H3 CH;3
CZHSOOC—(CH2)1O-S|i Sli_(CH2)3'—S|(OCH3)3
CHy CH,4
(|3H3 CHj
C2H5OOC—(CH2)10-S|i O Sii—(CHz)G—Si(OCHs)s '
CH,4 CH,4
CH,3 CH3
CZH500C—(CH2)10-SIi Sii—(CHz)g—Si(OCHg)a
CH, CH;

(|2H3 CHj;
C8H17OOC—(CH2)10‘S|i SII—(CH2)3_SI(0CH3)3
CH,3 CH,3

N
<:>—CH2—OOC—(CH2)1°-Sii—@—Sli—(CHz)3—Si(OCH3)3

CH, CH,

= §
@CHZ_OOC_(Ctho‘SlIOsll_(CHz)3_SI(OCH3)3

CH; CH;

-15-



39397

Hop chét silan hitu co hoic siloxan c¢é cong thirc (1) ¢6 thé duoc didu
ché bang phuong phép ciia Pon yéu cau cip patent Nhat Ban s6 2017-
206986. Phuong phap sau 13 vi du vé phuong phap diéu ché hop chét silan
hitu co ¢6 cong thic (1) trong 36 mdi Y doc 14p 1a nhém Cy-Cs alkylen va
R 14 metyl.

Hop chit silan c6 “A” trong cong thirc (1) va vi tri phenyldimetylsilyl
& cac dau cta mach phan tir (vi du, dimetylsilan c6 “A” trong coéng thirc (1)
va dimetylhydrosilylphenyl 1am céc phan tir thé da duoc lién két silic) duoc
1am néng va khudy & nhiét d6 ndm trong khoang tir 40 dén 120°C, tbt hon 13
nim trong khoang tir 60 dén 100°C, t6t nhat 13 khoang 80°C, ma sau d6 chét
xuc tac hydrosilyl hoa, vi dy, dung dich toluen cia phic hop axit
cloplatinic/vinylsiloxan duoc bb sung. Tiép theo, hop chét c6 nhém silyl c6
thé thiy phéan dugc va vi tri olefin (vi du, nhém alkenyl) & cac dau cua mach
phan tir duge bd sung nho giot. Hon hop phan ting sau d6 duoc héa gia &
nhiét 46 ndm trong khoang tir 40 dén 120°C, t6t hon 13 ndm trong khoang tir
60 dén 100°C, tt nhét 13 khoang 80°C, trong 10 phiit dén 12 gid, tot hon 13 1
dén 6 gid. Hon hop phan Gng c6 thé duoc pha lodng bang dung méi hitu co
truge phan Umg.

Céc vi du vé& hop chét silan c6 “A” trong cong thic (1) va vi tri
phenyldimetylsilyl & cac dau cta mach phén tir bao gdm hop chét silan c6

cac cong thuc chung (6a), (6b), (6¢), va (6d).
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e G
RZOOC—(CHZ)m—SI»i Sli—H (6a)
CH, CH,
e
RZZNOC—(CHz)m——SIi Sli—H (6b)
CH, CH,
e
stoc—(CHz)m—sli@-sli—H (6¢c)
CH, CH,
(I:H3 CH,
(RZO)ZPOC—(CHZ)m—SIi S‘ii—H (6d)
CHj CH,

Trong ban mé ta nay, R? va m 13 nhu duoc xé4c dinh trén day.

Céc vi du vé hop chét silan ¢ cong thirc (6a) duoc thé hién duéi day.

CH, cI:H3
C2H5OOC—(CH2)4—-SIi : sl,i—H
CH, CH,
CH, C|2H3
CzH5OOC"'(CH2)10—SIi Sli—H
CH, CH,
5
CZHSOOC—(CH2)13—-SIi Sli—H
CH, CHs
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CH;, (I:H3
CHs CH,3
=

C4H900C—(CH2)10—S|i—©—S|i—H
CH;3 " CH,3
= I
C3H1700C_(CH2)10_S|i S]I"_H
CH; CH,3
o =
H3C-C—OOC—(CH2)10—Si—<:>—Si-—H
L I N7
3 CH, CH;,
o W
YA
CH, CH,
0 =
YA
CH,3 'CH;
= f
OOC—(CH2)10—Si—<:>—Si—H
s
CH; CH,
=
@—CHZ—OOC—(CHZ)-,O—SliSI;E-H
CH;, CH;

Céc vi du vé& hop chit silan c6 cong thirc (6b) dugc thé hién dudi day.
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CH, cI:H3
(C2H5)2N0C—-(CH2)4—SIi Sli—H

CH; CH,

CH, CI:H3
(Csz)zNOC"(CHz)w_sii Sli_H

CH; CH,

(I:H3 CH,
(C4H9)2NOC_(CH2)4_SIi Sli_H

CH;, CH;

CH; <|:H3
(C4H9)2NOC—(CH2)10—S|i Si—H

CH, CH;

Céc vi du vé hop chit silan c6 céng thirc (6¢) duge thé hién duéi day.

GHs GHs
CHs CH,
= 5
C2H5$OC—(CH2)1_0—Sii Sli—H
CH;, CH;
= 5
C4H9$OC—(CH2)4—SIi—<\:/>—SI»i—-H
CH; CH,
(I:H3 CH;
C4H9$OC—(CH2)10—SII Si—H
CH, CH,
o= I
@—SOC—(CH2)4—SIi—< >—S|i-H
CH;, CH;
=
@-soc—(c:ﬂz),o-sli—@sl.i—H
CH, CH,

-19-



39397

Cac vi du v& hop chét silan c6 cbng thirc (6d) dugc thé hién dudi day.

=
(H3C0)2POC—(CH2)4—S|,i Sli—H

CH;, CH;,

CH,3 C|2H3
(HscO)zPOC—(CHz)m—SIi Sli—H

CH; CH;

(itH3 CHs
(CzH50)2POC—(CH2)4—S|i Si—H

CHs CHs

?Hs C|7H3
(CZHSO)ZPOC—(CH2)10_SII_O_Sll—H

CH;, CH;

Hop chét silan c6 cong thic (6a), (6b), (6¢) hoic (6d) duge diéu ché, vi
du, bang cich lam néng va khudy 1,4-bis(dimetylsilyl)benzen & nhiét do
nam trong khoang tir 40 dén 120°C, tdt hon 13 ndm trong khoang tir 60 dén
100°C, tét nhét 12 khoang 80°C, va bd sung chét xtc tic hydrosilyl hda, vi
du, dung dich toluen ctia phtrc hop axit cloplatinic/vinylsiloxan. Tiép theo,
hop chét ¢6 “A” trong cong thirc (1) va vi tri olefin (vi du, nhém alkenyl) &
céc dAu ctia mach phan tr dugc bd sung tir tir nhd giot theo thoi gian. Sau
d6, hon hop phan tng duoc hoéa gia & nhiét do nim trong khoéng tir 40 d&én
120°C, t6t hon 12 ndm trong khoang tir 60 dén 100°C, tot nhat 13 khoang
80°C, trong 10 phut dén 12 gio, t6t hon 13 1 dén 6 gio. Hon hop phan Ung
c6 thé dugce pha lofing bang dung méi hiru co trude phan Ung.

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

dAu ctia mach phén tir duoc thé hién dudi day.
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C,Hs00C—(CH,),—CH=CH,
C,H5;00C—(CH,)s—CH=CH,
C,Hs00C—(CH,);4—CH=CH,
H;COOC—(CH,)g—CH=CH,
C,Hg00C—(CH,)g—CH=CH,
CgH1700C—(CH,)g—CH=CH,
CH,

|
HyC—C—00C—(CHy)g—CH=CH,
CHs

<___>-c1-|2—ooc—(CHZ)S—CH=CH2

@—OOC—(CHZ)S—CH=CHZ
@—CHZ—OOC-—(CHZ)S—CH=CH2
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(C2H5)2NOC"‘(CH2)2-CH=CHZ
(C2Hs),NOC—(CH,)g—CH=CH,
(C4H9)2NOC—(CH2)2—CH=CH2

(C4H9)2NOC_(CH2)8_CH=CH2

CszsOC_(CHz)z_CH=CH2

CszSOC—(CHz)B_CH=CH2
C4HgSOC—(CH,),—CH=CH,

C4HgSOC—‘(CH2)8_CH=CH2

<i>—soc—(c:|-|2)2—C|-|=CH2
@—SOC—(CHZ)S—CH=CH2

(H;C0),POC—(CH,),—CH=CH,
(H;C0),POC—(CH,)g—CH=CH,
(CszO)zPOC_(CHz)Z—CH=CH2

(C;H50),POC—(CH,);—CH=CH,

Hop chit c¢6 “A” trong cong thiic (1) va vi tri olefin & cac dau cia
mach phén tir t6t hon 13 dugc st dung véi lugng nim trong khoang tir 0,05
dén 0,5 duong luong, t6t hon nita lé nam trong khoang tir 0,1 dén 0,4 duong
lugng cho mdi duong luong ciia 1,4-bis(dimetylsilyl)benzen.

Céc vi du vé chat xtic tac hydrosilyl héa duoc sir dung dé didu ché
trong sb cac hop chét silan c6 cong thirc (6a), (6b), (6¢) hoic (6d) bao gom
chét xtic tac trén co s& kim loai nhém platin nhu mudi platin, axit cloplatinié,
axit cloplatinic da duogc cai bién ruou, phitc hop cua axit cloplatinic véi
olefin, aldehyt, vinylsiloxan, hoic rugu axetylen,

tetrakis(triphenylphosphin)paladi, va clotris(triphenylphosphin)rodi. Cung
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vé6i cac nhém khac, hop chit trén co sé platin nhu hop chat két hop
vinylsiloxan dugc uu tién.

Tét hon 13, chat xtc tac hydrosilyl héa duoc sit dung véi luong nhu
vay dé thu dugc trong khoang tir 0,1 dén 100 ppm, tét hon nita 13 trong
khoang tir 0,5 dén 50 ppm kim loai chuyén tiép trén co s& tong khéi lugng
cta 1,4-bis(dimetylsilyl)benzen va hop chit c6 “A” trong cong thirc (1) va
vi trf olefin & c4c d4u ctia mach phén ti.

Trong diéu ché cac hop chét silan c¢6 céng thirc (6a), (6b), (6¢) hoic
(6d), dung méi hiru co c¢é thé dugc sir dung. Dung méi hiru co thich hop bao
gdm dung méi ete nhu dibutyl ete, dietyl ete va tetrahydrofuran, va dung
mdi hydrocacbon nhu benzin dau mo, toluen va xylen. Trong sb cic hop
chét nay, toluen duoc wu tién nhét.

Dung mdi c6 thé duoc sir dung véi luong nim trong khoang tir 10 dén
300 phéan khéi luong, t6t hon 1 nim trong khoang tir 50 dén 150 phan khéi
luong, tot nhét 13 khoang 100 phan khéi lugng cho mdi 100 phan khéi luong
ctia hop chét c6 “A” trong cong thirc (1) va vi tri olefin & cac diu clia mach
phéan tir.

Théng qua céc budc tiép theo 13 dimg phan tmg va chung cét dung mai,
thu dugc hop chat silan co vcc“)ng thic (6a), (6b), (6¢) hoac (6d).

Duéi day 1a thé hién céc vi du vé hop chit ¢6 nhém silyl c6 thé thuy
phén dugc va vi tri olefin (vi du, nhém alkenyl) & cac d4u ctia mach phan ti,
ma duoc st dung dé diéu ché hop chét silan hiru co hoic siloxan c6 cong
thac (1).

CH,=CH—Si(OCH,);
CH,=CH—CH,—Si(OCHy);
CH,=CH—(CH,),—Si(OCHs);

CH,=CH—(CH,)s—Si(OCH;);

22
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Hop chét c¢6 nhém silyl c6 thé thity phan duoc va vi tri olefin & céc
dau cua mach phéan ti 6t hon 13 duogc su dung véi lugng nim trong
khoang tir 1 dén 5 duong luong, t6t hon nita 13 ndm trong khoang tir 1,1
dén 2,5 duong luong cho mdi duong luong trong sb céc hop chét silan ¢6
“A” trong cong thirc (1) va vi tri phenyldimetylsilyl & cac dau ctia mach
phan tur.

Céc vi du vé chit xtic tic hydrosilyl héa duoc sir dung dé didu ché
hop chét silan hitu co hodc siloxan c6 cong thirc (1) bao gdm chat xdc tac
trén co sé kim loai nhom platin nhu mudi platin, axit cloplatinic, axit
cloplatinic da dugc cai bién ruou, phtrc hop cua axit cloplatinic vi olefin,
aldehyt, vinylsiloxan, hoac rugu axetylen, tetrakis(triphenylphosphin)paladi,
va clotris(triphenylphosphin)rodi. Ciing véi cac nhém khéc, hop chat trén
co s6 platin nhu hop chat két hop vinylsiloxan dugc uu tién.

Tt hon 13, chat xtc tac hydrosilyl héa dugc st dung véi lugng nhu
vay dé thu dugc trong khoang tir 0,1 dén 100 ppm, tdt hon nita 1a ndm trong
khoang tir 0,2 dén 50 ppm kim loai chuyén tiép trén co s& tong khdi luong
céc hop chit silan c6 vi tri chita “A” va vi tri phenyldimetylsilyl & cac dau
ctia mach phan tir va hop chét c6 nhém silyl c6 thé thiy phan duoc va vi tri
olefin & cac dau ctia mach phan ti.

Trong diéu ché hop chét silan hitu co hoic siloxan c6 cong thirc (1),
dung méi hiru co ¢6 thé duge st dung. Dung méi hitu co thich hop bao gém
dung moi ete nhu dibutyl ete, dietyl ete va tetrahydrofuran, va dung moi
hydrocacbon nhu benzin diu md, toluen va xylen. Trong sd cac hop chét
nay, toluen dugc uu tién nhét.

Dung méi ¢6 thé dugc st dung véi luong nim trong khoang tir 10 dén
300 phén khéi lugng, t6t hon 1 nim trong khoang tir 50 d&én 150 phan khéi
lwong cho mdi 100 phén khéi lugng cua hop chét ¢o vi trf este va vi tri

phenyldimetylsilyl & cac du ciia mach phan ti.
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Théng qua cac budc tiép theo 13 dimg phan Gng va chung cit dung méi
va céc chét phan tng da khéng phan tng, thu dugc hop chét silan hiru co
hoac siloxan c6 cong thirc (1).

Thanh phan (A) c6 thé chira san phdm ngung tu (thty phan) mét phin
thu duoc tir qué trinh ngung tu nhém hydroxyl trén hop chét silan hiru co
ho#c siloxan c6 cong thtrc (1), hodc nhém hydroxyl thu dugce tir qua trinh
thily phan mét phan nhém c6 thé thiy phan dugc két thac trén hop chat
silan hitu co hodc siloxan bing phwong phap di biét.

Thanh phan (B) dugc chon tir cac thanh phan trong s hop chét silan
hiru co hodc hop ‘chét siloxan c6 cong thirc chung (2) va san phdm ngung tu
(thity phan) mét phan cua ching. N6 c¢6 thé 1a mot hop chat hodic hén hop
ctia hai hodc nhiéu hop chit.

lT3-n
F—Rf—Y—Si—X, (2)
Trong ban mé ta nay, Rf 1a nhém perfloalkylen hodc nhém perflopolyete
hoa tri hai, Y, R, X van 1a nhu dugc xac dinh trén day.
Trong cong thuc (2), Rf & nhém perfloalkylen hodc nhém
perflopolyete hoéa tri hai. Nhém perfloalkylen thich hop bao gbm nhém
perfloalkylen c¢6 3 dén 12 nguyén tir cacbon, véi cac nhém cu thé duogc thé

hién dudi day.
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—CF,CF,CF,—

— CF,CF,CF,CF,—

— CF,CF,CF,CF,CF,—

— CF,CF,CF,CF,CF,CF,—

— CF,CF,CF,CF,CF,CF,CF,—

— CF ,CF,CF,CF,CF,CF,CF,CF,—

— CF,CF,CF ,CF,CF,CF,CF,CF,CFy—

— CF,CF,CF ,CF,CF,CF,CF,CF,CF,CF,—

— CF ,CF,CF,CF,CF,CF,CF,CF,CF,CF,CF,—

— CF,CF,CF ,.CF,CF,CF,CF,CF,CF,CF,CF,.CF,—

Nhém perflopolyete héa tri hai thich hop bao gém céc nhém chira ciu
tric ¢6 C;-C; nhém perfloalkylen va nguyén tir oxy dugc lién két xen k&
(cAu triic gdm cac don vi perflooxyalkylen 13p lai ctia mot hodc nhiéu dang).
Nhoém C;-C; perfloalkylen c6 thé 13 mot dang hodc hén hop cua nhiéu dang.
Nhém perflopolyete héa tri hai dién hinh duoc dai dién bang cong thic

chung (3).
%J—O}—J—— (3)
b

Trong ban mo ta nay, J 1a it nhit mét nhém duoc chon tir nhém

perfloalkylen c6 cac cong thirc chu tric (a) dén (e):

-26-



39397

—CF;— (a)
CF;
(c)
—CF,CF—
CF;
(d)
—CFCF,—
CF;
I (e)

va tAt c4 cac J trong cong thic (3) c¢b thé ¢ clng ciu tric, hodc cu tric -
J-O- cta nhiéu dang c6 thé duogc sip xép mot cach nglu nhién hoic dang
khéi, va b chi ra s lugng don vi ldp lai nim trong khoang tir 3 dén 6.
Céc vi du vé hop chit silan hiru co hodc siloxan c¢é cong thic (2)
dugc thé hién bang cac cong thirc sau.
CF3(CF2)3—(CH)2-Si(OCH3);

CF3(CF2)5—(CHy)2~Si(OCHg)3

CF3(CF2)7—(CHy)2~Si(OCH;)s

CF,
CF3CFZCF2-0—(I:FCF2—-O—(l:F-CHz—O—(CH2)3—Si(OCH3)3
CF,
. CF,
CF;CF,CF,-0 (IZFCFZ—O éF-CHZ—O—(CH2)3-Si(OCH3)3
CF,
4
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CH; CH,
CF3(CF2)3—(CH2)3-SI.i—©—§i—(CH2)3-Si(OCH3)3

CH, CH
Gy = Gt
CF3(CF2)5—(CH2)3-Sli—@—Sli—(CH2)3-Si(OCH3)3
CH, CH,
GHs GHs
CF3(CF2)7—(CH2)3-§i@§i—(CHz)3-Si(OCH3)3
CH; CH3
CH; CHs
CF3CFZCF2*O-9FCF2-O—('2FCHZ-O—(CH3)3-SI.i—©—Sli—(CH2)3-Si(OCH3)3
CF, CF, CH CH,
CHy —, CH,
CF4CF,CF;-0-GFCF,~0-CFCH, 0—(CH3)3-§iOS|i—(CH2)3-Si(OCH3)3
CF, CF, CH, CHs
oo Gt
CF3(CF3)3—(CHy)3-Si-0-8i—(CHy),-Si(OCH3)s
CH; CH,
GHs  GHs
CF3(CF2)s—(CHy)3~Si-0-Si—(CHy),-Si(OCH;),
CH; CHj
CHy CH
CF3(CF3)3—(CHy)3-Si-0-8i—(CHy)3-Si(OCH3)s
CH; CH,
CH; CHjy
CF3(CF2)5—(CHy)3-Si-0-Si—(CHy)3-Si(OCH;),
CH, CH,
cHs o
CF3(CF2)7—(CH,)3-Si-0-Si—(CHy)3-Si(OCH3),
CH; CH,
GFs GHs  CHs
CF4CF,CF,~0~CFCF,-0-CF CHy-O-(CHy)y-Si-0-Si—(CHa)-Si(OCHz)s
CF, CH, CH,
CF; CH; CHs
CF4CF,CF,~ 0 CFCF,-0Y GF CH,-0-(CH,);-Si-0-Si—(CHy)s-Si(OCH3);
CF, CH; CH,
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Phuong phap sau 12 vi du vé& phuong phap diéu ché hop chit silan hitu
co hodc siloxan c6 cong thic (2), cu thé 14 hop chét silan hitu co hoic
siloxan ¢6 cong thirc (2) trong d6 Y chira nhom C,-C, alkylen, nhém
silalkylen hodc nhém silarylen.

Hop chit mong mubn dugc didu ché bing cach 1am néng va khudy
silan hodic hop chit siloxan c6 vi tri F-Rf trong cong thirc (2) va vi tri
dimetylsilyl & cac diu ctia mach phén tir & nhiét do nim trong khoang tir 40
dén 120°C, t6t hon 1a ndm trong khoang tir 60 dén 100°C, tot nhét 1a khoang
80°C va bd sung chat xtc tac hydrosilyl hoéa, vi du, dung dich toluen cua
phirc hop axit cloplatinic/vinylsiloxan. Tiép theo, hop chéat c¢6 nhém silyl ¢6
thé thuy phan dugc va vi tri olefin (vi du, nhém alkenyl) & cac dau ctia mach
phan tir dugc bd sung nho giot. Sau d6, hdn hop phan ting dugc héa gia &
nhiét d6 ndm trong khoang tir 40 dén 120°C, t6t hon 13 nim trong khoang tir
60 dén 100°C, tét nhat 1a khoang 80°C, trong 10 phit dén 12 gid, t6t hon 1a
1 dén 6 gio. Hon hop phan tmg c6 thé dugc pha lodng bang dung mdi hiru
co trude phan ing.

Céc vi du vé silan hodc hop chét siloxan c6 vi tri F-Rf trong cong
thire (2) va vi trf dimetylsilyl & cic dau ctia mach phén ti bao gém hop chat

silan hogc hop chét siloxan cé cong thirc chung (7a) hoic (7b).

GHs =\ GHs
F—Rf—(CHz)m—Sli—©—§i—H
CH,3 CH; (7a)
CH; CHs
F-Rf—(CH)y,—Si—O-Si—H
| | (7b)
CH; CH;

Trong ban mo ta nay, m 1a nhu dugc xéc dinh trén day.

Céc vi du v& hop chét silan ¢6 cong thirc (7a) duoc thé hién duéi day.
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N
CF3(CF2)3‘(CH2)3‘S|i‘©'SIi‘H

CH, CH;
CHj3 CH;3
CFs(CFz)s_(CHz)s'SIi‘Q‘SI’i'H
CH, CH,
CH; CH,
CF3<CF2)7—(CH2)3-§i©—§i-H
CH, CH;
CFs CHs CHy
CF3CFZCF2-o—cI:FCFz-o—CFCHz-o—(CH3)3—§i@§i—H
CF, CH, CH;
CFs CHs CH;
CF3CF,CF,-01-CFCF,-0 CFCHz-o—(CH3)3—§i—®—§i—H
CF; CH; CH,
4 .
Céc vi du v& hop chét siloxan c6 cong thirc (7b) dugc thé hién dudi
day.
CH; CH;
CF3(CF2)3—(CHy)3-Si-0-Si-H
CH; CH;
CH; CHs
CF3(CF2)5~(CHy)3-Si-0-Si-H
CH; CH;
CH; CHs
CF3(CF2);—(CHy)3-Si-0-Si-H
CH; CH;
CFy CH; CHy
CF3CF,CF,-0-CFCF;-0-CF CH,-0-(CH,);-Si-0-Si-H
CF; CH; CHj
CFs CH; CHs
CF3CF,CF,-01 CFCF,-03-CF CH,-0-(CHy);-Si-0-Si-H
CF; . CH; CH,

Hop chit silan hodc hop chét siloxan c6 cong thiic (7a) hoidc (7b) dugc
diéu ché bang cach 1am néng va khudy 1,4-bis(dimetylsilyl)benzen hoic
bis(dimetylsilyl) ete & nhiét d6 ndm trong khoang tir 40 dén 120°C, t6t hon
13 nim trong khoang tir 60 dén 100°C va bb sung chét xic tac hydrosilyl héa,
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vi du, dung dich toluen ctia phirc hop axit cloplatinic/vinylsiloxan. Tiép theo,
hop chét ¢ vi tri F-Rf trong céng thirc (2) va vi tri olefin (vi dy, nhém
alkenyl) & cac dau cia mach phan tir dugc bd sung tir tir nhé giot theo thoi
gian. Sau d6, hdn hop phan tmg dugc hda gia & nhiét do nam trong khoang
tir 40 dén 120°C, t6t hon 12 nam trong khoang tir 60 dén 100°C, trong 10
phut dén 12 gio, tbt hon 14 1 dén 6 gid. Hon hop phan tmg c6 thé dugc pha
lodng bang dung mdi hitu co truée phan tmg.
Céc vi du vé& hop chit ¢6 vi tri F-Rf trong cong thic (2) va vi tri

olefin & cac dAu ctia mach phén tir dugc thé hién duéi day.

CF3(CF2);—CH3;—CH=CH,

CF3(CF;)s—CH3—CH=CH,

CF,

]
CF3CF20F2"O"9FCF2_O—CF-CHZ_O_CH;;-CH:CHZ
CF;

CF
CF3CFZCF2—O<CIIFCF2—Ojcl:FiCHz—O-CHs—CH:CHZ
CFs ,
CF3(CF,);—(CHs),~CH=CH,
CF3(CF,)5—(CHs),~CH=CH,

CF;
|
CF3CF20F2-O“?FCF2_O‘CF CHz'O_(CH3)2_CH:CH2
CF;

CF3CFZCF2—O~<(|:FCF2—O>~EE%HZ-O—(CHQZ—CH:CHZ
CF4 A

Hop chit co vi tri F-Rf trong cong thire (2) va vi tri olefin & cac dau
ctia mach phan tr tot hon la duoc st dung véi lugng nim trong khoang tir
0,05 dn 0,5 duong lugng, t5t hon nita 13 nim trong khoang tir 0,1 dén 0,4
duong luong cho mdi duong lugng cua 1,4-bis(dimetylsilyl)benzen hodc
bis(dimetylsilyl) ete.

Céc vi du vé chat xic tac hydrosilyl héa dugc st dung dé diéu ché

silan hodc hop chét siloxan c6 cong thirc (7a) hozic (7b) bao gom chit xtc tac
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trén co s& kim loai nhém platin nhu mudi platin, axit cloplatinic, axit
cloplatinic da dugc cai bién rugu, phirc hop cua axit cloplatinic véi olefin,
aldehyt, vinylsiloxan, hodc rugu axetylen, tetrakis(triphenylphosphin)paladi,
va clotris(triphenylphosphin)rodi. Cuing véi cac nhém khac, hgp chét trén co
s& platin nhu hop chét két hop vinylsiloxan dugc wu tién. |

Chét xuc tac hydrosilyl hoa tét hon 14 dugc st dung véi lugng nhu
viy dé thu duoc trong khoang tir 0,1 dén 100 ppm, t5t hon nita 13 trong
khoang tir 0,2 dén 50 ppm kim loai chuyén tiép trén co s& téng khéi luong
cua 1,4-bis(dimetylsilyl)benzen hoac bis(dimetylsilyl) ete va hop chét c6 vi
tr{ F-Rf trong c6ng thirc (2) va vi trf olefin & cac dAu ctia mach phan tir.

Trong didu ché silan hodc hop chit siloxan c6 cong thirc (7a) hodc
(7b), dung méi hitu co c6 thé duogc sit dung. Dung méi hitu co thich hop bao
gém dung mdi ete nhu dibutyl ete, dietyl ete va tetrahydrofuran, va dung
mdi hydrocacbon nhu benzin diu mo, toluen va xylen. Trong sd cac hop
chét nay, toluen duoc uu tién nhét.

Dung mdi ¢6 thé duoc sir dung véi lugng nam trong khoang tir 10 dén
300 phan khdi lugng, tdt hon 13 nim trong khoang tir 50 dén 150 phan khéi
lwong cho mdi 100 phan khdi lwong ciia hop chét c6 vi tri F-Rf trong cong
thirc (2) va vi tri olefin & cac dAu cta mach phén ti.

Théngquacécbuécﬁéptheoléd&ngphénﬁngvéchungcétdungrn@L
silan hoic hop chat siloxan c6 cong thirc (7a) hodc (7b) thu duogc.

Dudi déy 1a thé hién cac vi du v& hop chét c6 nhém silyl c6 thé thiy
phéan dugc va vi tri olefin (vi du, nhom alkenyl) & cac dau cla macﬁ phan tu,
ma duoc st dung dé diéu ché hop chét silan hitu co hoic siloxan c6 cong

thire (2).
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CH,=CH—Si(OCH3);
CH,=CH—CH,—Si(OCH3)3
CH,=CH-(CH,),—Si(OCH3)3
CH,=CH-(CH3)s—Si(OCH3);

Tét hon 13, hop chit c6 nhom silyl c6 thé thiy phan dwoc va vi tri
olefin & céc ddu ctia mach phan tir duoc sir dung véi lugng nim trong
khoang tir 1 dén 5 duong luong, t6t hon nita 13 1 dén 2 duong luong cho mbi
duong luong cac hop chit silan c6 vi tri F-Rf trong céng thiic (2) va vi tri
dimetylsilyl & cac diu ctia mach phén ti. |

Céc vi du vé chét xtic tac hydrosilyl héa dugc st dung dé diéu ché
hop chét silan hitu co hodc siloxan c6 cong thirc (2) bao gdm chét xtc téc
trén co s& kim loai nhém platin nhu mudi platin, axit cloplatinic, axit
cloplatinic d4 dugc cai bién rugu, phirc hop cla axit cloplatinic véi olefin,
aldehyt, vinylsiloxan, hodc rugu axetylen, tetrakis(triphenylphosphin)paladi,
va clotris(triphenylphosphin)rodi. Cuing véi cac nhém khac, hop chét trén co
s& platin nhu hop chit két hop vinylsiloxan dugc uu tién.

Tét hon 13, chit xtc tac hydrosilyl héa dugc sir dung vé6i lugng nhu
viy dé thu duoc trong khoang tir 0,1 dén 100 ppm, t6t hon nira 1a trong
khoang tir 0,2 d&n 50 ppm kim loai chuyén tiép trén co s& téng khdi lugng
cta silan hodc hop chat siloxan ¢6 vi tri F-Rf trong cong thtic (2) va vi tri
dimetylsilyl & cac du cta mach phén tir va hop chét c6 nhém silyl ¢ thé
thily phan duoc va vi tri olefin & cac dau ctia mach phén ti.

Trong diéu ché hop chit silan hiru co hodc siloxan cé cdng thirc (2),
dung méi hitu co c6 thé duoc sir dung. Dung méi hifu co thich hgp bao gdm
dung moi ete nhu dibutyl ete, dietyl ete va tetrahydrofuran, va dung moi
hydrocacbon nhu benzin diu mé, toluen va xylen. Trong sb cac hop chat

nay, toluen dugc uu tién nhét.
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Dung méi ¢6 thé duoc sit dung vé6i lugng nim trong khoang tir 10 d&én
300 phan khéi luong, t6t hon 12 ndm trong khoang tir 50 dén 150 phan khéi
luong, tdt nhit 1 khoang 100 phan khéi lugng cho mdi 100 phan khéi luong
ctia silan hodc hop chat siloxan cé vi tri F-Rf trong céng thic (2) va vi tri
dimetylsilyl & céc dAu ctia mach phan tir.
Théng qua cac budc tiép theo 13 dimg phan ting va chung cit dung méi,
thu duoc hop chét silan hitu co hoic siloxan cé cong thirc (2).
Vi du, khi hop chét ¢é cong thirc sau: |
GHy _CHs
CF3(CF,)s—(CHy);~Si-0-Si-H
~ CH; CH;
duge st dung 1am hop chét siloxan c6 vi tri F-Rf trong cong thirc (2) va vi
tri dimetylsilyl & cac diu ctia mach phan tir va hop chét c6 cong thic sau:
CH,=CH—Si(OCHj);
dugc st dung lam hop chét ¢6 nhém silyl ¢6 thé thity phan duge va vi tri
olefin & cac dau ctia mach phan tir, thu duge hop chét siloxan c6 cong thirc

sau.
CH; CHy
CF3(CF,)5—(CH,);-Si—0-Si—(CH,),~Si(OCH3);
CH; CHj;

Thanh phan (B) c6 thé chira san phdm ngung ty (thtry phan) mot phan
thu duoc tir qua trinh ngung tu nhém hydroxyl trén hop chét silan hitu co
hodc siloxan c6 cong thirc (2), hodc nhém hydroxyl thu dugc tir qua trinh
thity phan mét phdn nhém c6 thé thuy phan duogc két thic trén hop chat
silan hiru co hodc siloxan bang phuong phép d3 biét.

Ché phdm phu theo sang ché chira mot hodc nhiéu hop chat duoc
chon tir cac hop chét trong sb hop chét silan hitu co hoic hop chét siloxan
c6 nhém c6 thé thay phan duoc va nhém wa béo va san phim ngung tu
(thty phan) mot phin cua ching, Thanh phan (A) va mot hodc nhiéu hop
chét dugc chon tir cac hop chét trong s6 hop chét silan hitu co hoic hop chét
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siloxan ¢6 nhém c6 thé thity phan duge va nhém hiru co di duge flo hoa (cu
thé 13 nhém perfloalkyl hodc perflopolyete) va san phim ngung tu (thiy
phan) mot phan ctia ching, Thanh phan (B) véi ty 18 khéi luong cu thé, tirc
13 (A):(B) nim trong khoing tir 50:50 dén 90:10, t5t hon 13 nim trong
khoang tir 60:40 dén 80:20, vé6i v6i didu kién tong cla cac thanh phan (A)
va (B) 12 100. Néu thanh phin (A) qué it, tic 12 néu thanh phéan (B) qua
nhidu, thi ché phim phu 1a chét chéng thdm diu dé bé mit 16p phu day ba
nhon trong dau tay, khién déu tay trong d& thay. Néu thanh phan (A) qua
nhiéu, ttrc 13 néu thanh phan (B) qua it, thi ché pham phu ua béo cao do d6
nhidu ba nhon trén 16p ph, khién déu tay trong d& thay.

Sang ché ciing dé xut chit xt 1y bé mit chira ché phim phu.

Chét xtt 1y b& mit ndy c6 thé con bao gébm dung mdi. Dung méi thich
hop bao gbm dung méi rugu nhu propylen glycol monometyl ete (PGME),
butanol va isopropanol, dung moéi ete nhu dibutyl ete, dietyl ete va
tetrahydrofuran, dung méi hydrocacbon nhu benzin dau mo, toluen va xylen,
dung méi keton nhu axeton, metyl etyl keton, va metyl isobutyl keton. Cung
v4i cac nhom khéc, dung méi rugu va dung méi ete dugc mong mudn trén
quan diém vé d6 hoa tan va kha ning thdm uét, véi PGME va dibutyl ete
duoc mong mubn nhét.

Dung mo6i c6 thé duoc s dung pha trdn véi hai hodc nhiéu trong khi
t6t hon 1a céc thanh phan (A) va (B) dugc hoa tan du trong dung mdi. Nong
d6 t6i vu cua céc thanh phan (A) va (B) trong dung mdi thay d6i theo kiéu
xir 1y cu thé. Luong dé can ¢ thé dugc chon. Trong trudng hop phu truc
tiép, tot hon 1a ndng d6 ndm trong khoang tir 0,01 dén 10 phan khéi luong,
t6t hon nita 12 ndm trong khoang tir 0,05 dén 5 phan khéi lwong cho mdi 100
phan khéi lugng cta dung moi va hdn hop cla cac thanh phan (A) va (B)
(hodc ché phim phu) duoc két hop. Trong trudng hop xr 1y bang cach lam
bay hoi, tét hon 13 ndng d6 nim trong khoang tir 1 dén 100 phan khéi luong,
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t6t hon nira 13 nim trong khoang tir 3 dén 30 phan khéi luong cho mdi 100
phan khéi lugng ciia dung méi va hdn hop cta céc thanh phén (A) va (B)
(hoic ché pham phi) dugc két hop. Trong trudng hop xir ly wét, tot hon 1a
ndng d6 nim trong khoang tir 0,01 dén 10 phan khbi luong, t5t hon nira 12
ndm trong khoang tir 0,05 dén 1 phan khdi lugng cho mdi 100 phan khéi
lugng cua dung moéi va hdn hop ctia cic thanh phan (A) va (B) (hoic ché
phénlphﬁ)duqckéthqp

Pbi v6i chit xir 1y bé mit, chdt xic tic ngung tu thily phan c6 thé
duoc bd sung. Chét xtc tac ngung tu thiy phén thich hop bao g6m hop chit
thiée hitu co nhu dibutyl thiéc dimetoxit va dibutyl thiéc dilaurat, hop chat
titan hitu co nhu tetra-n-butyl titanat, axit hitu co nhu axit axetic va axit
metansulfonic, va axit v co nhu axit clohydric, axit sunfuric va axit
phosphoric. Trong sb cac hop chit nay, axit axetic, tetra-n-butyl titanat, va
dibutyl thiéc dilaurat dugc mong mudn.

Chét xuc tac ngung tu thiy phan t5t hon 1a duoc bd sung véi lugng
nam trong khodng tir 0,1 dén 150 phan, t8t hon nita 12 nim trong khoang tir
25 dén 125 phan, tham chi t5t hon nita 14 ndm trong khoang tir 50 dén 110
phan khéi lugng cho mbi 100 phan khoi lugng ctia hon hop clia céc thanh
phan (A) va (B) (hodc ché phdm phu).

Chét xir 1y bé mit nay c6 thé dugc dua 1én nén bang céc k¥ thuat da
biét bt ky nhu phii bang bai chai, nhiing, phun, 1am bay hoi, va xir ly uét.
Trong trudong hop lam bay hoi, kidu 1am néng ¢6 thé 1a lam néng dién tré
hodic 1am néng EB va khong bi gi6i han cu thé. Nhiét do héa ran thay doi
theo k¥ thuat héa rin cu thé. Vi du, trong trudong hop phu truc tiép (phu
bing ban chai, nhiing hodc phun), diéu kién héa rén thich hgp bao gom nhiét
d6 nim trong khoang tir 25 dén 200°C, cu thé 12 nam trong khoang tir 25
dn 150°C trong 15 phit dén 36 gid, cu thé 12 30 phit dén 24 giv. Viéc hoa
rén trong diéu kién 4m (d6 Am tuong dbi 50 d&én 90%) cling hitu ich. Khi k¥
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thuat phu 14 1am bay hoi, nhiét 46 mong muén nam trong khoang tir 20 dén
200°C. Viéc héa rén trong didu kién 4m (d6 4m twong dbi 50 dén 90%) ciing
hiru ich. Hon nita, trong trudng hop phi thAm wdét, diéu kién mong mubn
bao gdm nhiét dd trong phong (25°C+10°C) va 1 dén 24 gid. Viée héa ran
c6 thé duge hoan thanh so bd béng cach lam néng & nhiét do nam trong
khoang tir 30 dén 200°C trong thoi gian tir 1 phut dén 1 gis. Viée héa ran
trong diéu kién 4m (d6 4m twong dbi 50 dén 90%) ciing hitu ich.

Lép phu d3 duoc hoa rin thudng ¢ do day nam trong khoang tir 0,1
dén 100 nm, mong mudn 13 nim trong khoang tir 1 dén 20 nm mic du do
day dugc chon phu thudc vao loai nén. Ngoai ra, trong truong hop phu b%mg
cach phun, vi du, quy trinh bao g0m viéc pha lodng chét v6i dung méi hitu co
c6 nuée duge bd sung vao trude d6, do d6 cé tac dung thity phan dé tao ra
Si-OH, va sau d6 la phun, su pha loang dugc khuyén khich bai vi 16p pha
nhanh chéng dugc héa ran.

Chét xr Iy bé mit nay, trong d6 phan tir ua béo lam thanh phin (A)
va phén tir khong thim dau 1am thanh phin (B) dugc tron déu & trang thai
can bang thich hop, héa rin thanh mang c6 géc tiép xtc véi axit oleic t6t
hon 14 16n dén 30°, t6t hon nita 13 18n dén 25° khi duge do & 25°C va d6 am
tuong dbi 40% bang may do gbc tiép xac Drop Master (Kyowa Interface
Science Co., Ltd.). Khi d4u tay (hodc bi nhon) dugc dit 1én mang di dugce
héa rén, diu tay nhin khong rd vi kha ning hién thi thap do géc tiép xtic nhd.

Chét xir Iy bé mit nay, trong d6 phén tir ua béo lam thanh phan (A)
va phan tir khong thim dau 1am thanh phan (B) dugc trén déu & trang théi
can béng thich hop, t5t hon 14 héa ran thanh mang c6 do duc 1én dén 10, tbt
hon nita 12 1én dén 7 khi duge do bang méay do do duc NDH 5000 (Nippon
Denshoku Industries Co., Ltd.) khi bd nhon dong trén mang da duogc hoa ran
dudi tai trong 1 kg. Khi d4u tay (hodc ba nhon) duoc dit 1én mang da dugc
hoéa rén, ddu tay nhin khong r6 vi kha ning hién thi thap do d6 duc thap.
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Nén duge xir Iy bang chét xtr Iy bé mit nay khong bi gidi han cu thé,
va c6- thé duge 1am bing cac vat liéu mong mubn bao gém gidy, vai, kim
loai, oxit kim loai, thiy tinh, nhya, gém sir va thach anh. Chat xir Iy bé mit
nay co tac dung tao cho nén c6 tinh chéng thdm nude/dau. Pac biét, chat xir
Iy bé mit nay dugc sit dung c6 loi @& xir Iy thiy tinh va mang d3 dugc léng
phu Si0,.

Vat phim dugc wu tién co thé dugce xir 1y bang chét xir Iy bé mit nay
bao gém hé théng dinh vi xe hoi, dién thoai di dong, dién thoai thong minh,
mdy anh k¥ thuét s6, may quay video k¥ thut s6, PDA, may nghe nhac cim
tay, may nghe nhac xe hoi, may choi game, 6ng kinh mét, éng kinh may anh,
bo loc 6ng kinh, kinh rdm, dung cu y té (vi du, may noi soi da day), may
photocopy, may tinh ¢4 nhén, man hinh LC, man hinh EL hffu co, man hinh
plasma, man hinh cam {mg, mang bao vé, mang chéng phéan xa, va cac vat
pham quang hoc khéc. Chét xir 1y bé mit ndy dam bao rang diu tay va ba
nhon, khi dua 1én vat phim, rat khé nhin thay. Do d6, né dic biét hiru ich
khi 16p wa béo trén bang didu khién cam tmg hién thi va mang chéng phan

Xa.

Vi du thwe hién sang ché

Vi du téng hop, vi du va vi du so sanh dugc dua ra dudi day dé minh
hoa sang ché, nhung sang ché khong bi gi6i han & cac vi du nay.
Diéu ché thanh phan (A) hoic silan chira nhém ua béo
Vi du téng hop 1

Thiét bj phan tmg dugc nap 45,7 g (2,35% 10" mol) 1,4-
bis(dimetylsilyl)benzen, ma dugc lam néng ¢ 80°C. Sau do, 1,0% 107 g dung
dich toluen ctia phirc hop axit cloplatinic/vinylsiloxan (chira 0,3 % 10" mol
Pt) dugc bd sung, ma sau d6 10,0 g (4,71x 10 mol) etyl undexenoat dugc
bb sung nhé giot trong hon 3 gio. Tiép theo 12 1am néng va khudy trong 1
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gid. Dung méi va céc chit phan tmg d3 khong phan tmg duogc chung cht

trong didu kién 4p suét giam, thu duoc 18,0 g hop chét c6 cong thirc (A).

N
| CH; CH;

'H-NMR
8 0,2-0,4 (-Si-CH;) 12H
8 0,7 (-(CH,);CH,-Si-) 2H
5 1,2-1,5 ((CH,):-, -OCH,CHy) 17H
§ 1,6 (-OOC-CH,CH,(CH,),CH,-Si-) 2H
8 2,3 ((OOC-CH,-) 2H
8 4,1 (-OCH,CH;) 2H
8 4,4 (-Si-H) 1H
87,5 (-Si-C¢H,4-Si-) 4H
Thiét bi phan tng dugc nap 10,0 g (2,46x107 mol) hop chét ¢6 cong
thize (A).

e —
CZH5OOC—(CH2)10—Sfi Sli-H (A)
CH;, CH;,

N6 duogc 1am néng & 80°C. Sau d6, 1,0x107 g dung dich toluen cua phirc
hop axit cloplatinic/vinylsiloxan (chtra 0,3x10°° mol. Pt) dugc bd sung, ma
sau d6 8,00 g (4,92x107 mol) alyltrimetoxysilan duge bd sung nhod giot.
Tiép theo 13 1am néng va khudy trong 3 gid. Dung méi va cac chat phan tmg
d3 khéng phan tng dugc chung ct trong diéu kién ap sudt giam, thu duoc

13,1 g hop chét 1 ¢6 cong thirc (B).

?Hs cl:Hs
C2H5000—(CH2)10—S|i Sli_(CH2)3_Si(0CH3)3 (B)
CH CH

"H-NMR
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§0,2-0,3 (-Si-CH3) 12H

§ 0,7 (-(CH,),CH,-Si-, -SiCH,CH,CH,-Si(OCHs);) 4H
$ 0,8 (-SiCH,CH,CH,-Si(OCH3);) 2H

8 1,2-1,4 ((CHy);-, -OCH,CH;) 17H

8 1,5 (-SiCH,CH,CH,-Si(OCH3);) 2H

§ 1,6 (-OOC-CH,CH,(CH,),CH,-Si-) 2H

§ 2,3 (-OOC-CH,-) 2H

8 3,5 (-SiCH,CH,CH,-Si(OCH3);) 9H

8 4,1 (-ocg;cm) 2H

87,5 (-Si-CeH4-Si-) 4H

Vi du tong hop 2

Thiét bi phan tmg duoc nap 35,4 g (1,82 10" mol) 1,4-
bis(dimetylsilyl)benzen, ma dugc lam néng & 80°C. Sau do, 1,0x 107 g dung
dich toluen cta phtic hop axit cloplatinic/vinylsiloxan (chira 0,3 % 10 mol
Pt) duoc bd sung, ma sau d6 10,0 g (3,64x107 mol) benzyl undexenoat
dugc bd sung nhé giot trong hon 3 gid. Tiép theo 14 1am néng va khudy
trong 1 gio. Dung mdi va cac chét phan tmg d& khong phan tmg dugc chung

cét trong diéu kién 4p suét giam, thu duge 14,4 g hop chat c¢6 cong thic (C).

C|:H3 | CI:H3
CHZOOC—(CHz)m—Si Si—H
| | (C)
CH CH

'H-NMR

§ 0,2-0,4 (-Si-CH3) 12H

§ 0,7 (-(CH,);CH,-Si-) 2H

8 1,2-1,5 ((CHp);-) 14H

§ 1,6 (-OOC-CH,CH,(CH,);CH,-Si-) 2H
§ 2,3 (-OOC-CH,-) 2H
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§ 4,4 (-Si-H) 1H
§ 5,1 (-OCH,-C¢Hs) 2H
8 7,3 (-OCH,-C¢Hs) SH
8 7,5 (-Si-CgH,4-Si-) 4H
Thiét bi phan tmg duoc nap 10,0 g (2,13x107 mol) hgp chét c6 cong
thire (C).

I I
@—CHZOOC—(CHZ)W—Si Si—H

| | (C)

CH; CHj3

N6 dugce lam néng & 80°C. Sau do, 1,0x107 g dung dich toluen ctia phtic
hop axit cloplatinic/vinylsiloxan (chtra 0,3x10°® mol Pt) dugc bd sung, ma
sau d6 4,9 g (2,99x10 mol) alyltrimetoxysilan dugc bd sung nhé giot. Tiép
theo 14 lam néng va khudy trong 3 gio. Dung méi va cic chét phan tmg da
khong phan ung dugc chung cht trong diéu kién ap suét giam, thu dugc 9,9

g hop chit 2 c6 cong thic (D).

= 1"
QCHZOOC—(CH2)1O—SIiOSIi——(CHZ)3-—Si(OCH3)3
CH, CH,

(D)
'H-NMR

8 0,2-0,3 (-Si-CH;) 12H

§ 0,7 (-(CH,),CH,-Si-, -SiCH,CH,CH,-Si(OCH3);) 4H
8 0,8 (-SiCH,CH,CH,-Si(OCHs);) 2H

8 1,2-1,4 (-(CHyp)-) 14H

§ 1,5 (-SiCH,CH,CH,-Si(OCHjs);) 2H

§ 1,6 (-OOC-CH,CH,(CH,),CH,-Si-) 2H

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

8 3,5 (-SiCH,CH,CH,-Si(OCHs);) 9H

§ 5,1 (-OCH,-C¢Hs) 2H

-41-



39397

87,3 (-OCH,-C¢Hs) 5H
87,5 (-Si-CeH,-Si-) 4H

Vi du téng hop 3

Thiét bi phan g duoc nap 34,7 g (1,78x10™ mol) 1,4-
bis(dimetylsilyl)benzen, ma dugc lam néng ¢ 80°C. Sau do, 1,0x 107 g dung
dich toluen cua phirc hgp axit cloplatinic/vinylsiloxan (chtra 0,3 x10® mol
Pt) duoc bd sung, ma sau d6 10,0 g (3,57 107 mol) xyclohexylmetyl
undexenoat duge bd sung nho giot trong hon 3 gid. Tiép theo 14 1am néng
va khudy trong 1 gio. Dung mdi va cac chét phan tmg d3 khong phan g

duoc chung cat trong diéu kién 4p suit giam, thu dugc 13,1 g hop chét ¢6

cong thuc (E).
™= 1
QCHZOOC—(CH2)1O—SiOSi—H
| ] (E)
CHs CHs,
'H-NMR

3 0,2-0,4 (-Si-CHj) 12H
0 0,7 (-(CH,),CH,-Si-) 2H
6 1,2-1,5 (-(CHy)7-, -OCH,-CeHy;) 25H
1,6 (-OOC-CH,CH,(CH;),CH,-Si-) 2H
62,3 (-OOC-CH,-) 2H
0 3,9 (-OCH,-C¢Hy;) 2H
04,4 (-Si-H) 1H
0 7,5 (-Si-CeHy-Si-) 4H
Thiét bi phan tmg duoc nap 8,0 g (1,68x107 mol) hop chét c6 cong
thire (E).
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CH; CH;
<__—>—CHZOOC—(CH2)10—SIi‘®‘SIi——H

by by ®
N6 duge 1am néng & 80°C. Sau d6, 1,0x107 g dung dich toluen ciia phirc
hop axit cloplatinic/vinylsiloxan (chtra 0,3x10™° mol Pt) dugc bb sung, ma
sau d6 3,8 g (2,36x107 mol) alyltrimetoxysilan dugc bd sung nhé giot. Tiép
theo 13 lam néng va khudy trong 3 gio. Dung méi va cac chét phan tng d3
khong phan tng dugc chung cét trong diéu kién 4p suat giam, thu dugc 6,9

g hop chét 3 ¢6 cong thirc (F).

= I
<:>—CH200C—(CH2)1O—Sii—@—sli—(CH2)3—Si(0CH3)3
CH, CH,

(F)
'H-NMR
8 0,2-0,3 (-Si-CH;) 12H
8 0,7 (-(CH,),CH,-Si-, -SiCH,CH,CH,-Si(OCHj3);) 4H
6 0,8 (-SiCH,CH,CH,-Si(OCHj);) 2H
6 1,2-1,5 (-(CHp)7-, -OCH,-CeHy;) 25H
6 1,5 (-SiCH,CH,CH,-Si(OCH;);) 2H
6 1,6 (-OOC-CH,CH,(CH;),CH,-Si-) 2H
2,3 (-O0C-CH,-) 2H
8 3,5 (-SiCH,CH,CH,-Si(OCHs);) 9H
0 3,9 (-OCH,-C¢Hyy) 2H
6 7,5 (-Si-C¢H,y-Si-) 4H

Vi du téng hop 4
Thiét bi phan tmg duoc nap 10,0 g (2,46x10™ mol) hop chét c6 cong
thire (A) trong Vi du téng hop 1.
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i
CH; CH;

N6 dugc lam nong & 80°C. Sau 4o, 1,0x10 g dung dich toluen cua phuc
hop axit cloplatinic/vinylsiloxan (chira 0,3x10°® mol Pt) dugc bd sung, ma
sau d6 8,0 g (3,44x107 mol) 7-octenyltrimetoxysilan dugc bd sung nho giot.
Tiép theo 12 1am néng va khudy trong 3 gid. Dung mdi va cac chat phan tmg
d3 khong phéan tmg dugc chung cét trong didu kién 4p suét giam, thu duoc

13,4 g hop chit 4 ¢6 cong thic (G).

CH; CH
CszOOC"‘(CHz)10_Sll"@’sll—(CHz)g_Sl(OCHg,)g, ( G )
CH CHs

'H-NMR

8 0,2-0,3 (-Si-CH;) 12H

8 0,7 (-(CH,),CH,-Si-, -SiCH,(CH,)sCH,-Si(OCHs3)3) 4H
8 0,8 (-SiCH,(CH,)sCH,-Si(OCHs3);) 2H
6 1,2-1,4 (+(CHy)s-, -OCH,CH;) 17H

§ 1,5 (-SiCH,(CH,)sCH,-Si(OCH3);) 12H
8 1,6 (-OOC-CH,CH,(CH,),CH,-Si-) 2H
§ 2,3 (-OOC-CH,-) 2H

8 3,5 (-SiCH,(CH,)sCH,-Si(OCHs3);) 9H
§ 4,1 (-OCH,CH;) 2H

8 7,5 (-Si-C¢H,-Si-) 4H

Piéu ché thanh phan (B) hoic silan hoic siloxan chira nhém flocacbon
Vi du téng hop 5 |

Thiét bi phan Gmg dugc nap 18,6 g (9,58x10™ mol) 1,4-
bis(dimetylsilyl)benzen, ma dugc 1am néng & 80°C. Sau do, 1,0x107 g dung

dich toluen ctia phirc hgp axit cloplatinic/vinylsiloxan (chira 0,3 10 mol
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Pt) duoc bd sung, ma sau d6 10,0 g (1,92x107 mol) CF;CF,CF,-O-
CF(CF;)CF,-0O-CF(CF;)-CH,-O-CH,CH=CH, dugc bd sung nho giot trong
hon 3 gio. Tiép theo 13 1am néng va khudy trong 1 gi¢r. Dung méi va cac chét
phéan g da khong phan tmg dugc chung cht trong diéu kién 4p suit giam,
thu duoc 8,0 g hop chit c6 cong thirc (H).

CF, CH, CH,

| | I
CF3CFZCF2—0—<I:FCF2—0—CF—CHz—o-(CH3)3—s|i—®—sii——H

CF, CH;, CH;,

(H)

'H-NMR
6 0,2-0,4 (-Si-CH;) 12H
6 0,7 (-(CH,),CH,-Si-) 2H
6 1,6 (-O-CH,CH,CH,-Si-) 2H
6 3,5 (-O-CHy-) 2H
0 3,9 (-OCH,CF,) 2H
0 4,4 (-Si-H) 1H
0 7,5 (-Si-C¢Hy-Si-) 4H

Thiét bi phan ung dugc nap 7,0 g (9,7 7x10” mol) hop chit c6 cong
thtc (H).

C|:F3 (|3H3 ?H3
CF3CF2CF2_O"?FCF2—O_CF-CHZ—O'(CH3)3_%I‘®?I_H
CF; CH; CH;

(H)
N6 dugc lam nong ¢ 80°C. Sau do, 1,0x10 g dung dich toluen ctia phirc
hop axit cloplatinic/vinylsiloxan (chtra 0,3x10°° mol Pt) dugc bd sung, ma
sau d6 2,2 g (1,37x10 mol) alyltrimetoxysilan duoc bd sung nhé giot. Tiép

theo 14 1am néng va khudy trong 3 gio. Dung méi va cac chét phan tng da
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khong phan tng dugc chung ct trong diéu kién 4p suét giam, thu duoc 7,7
g hop chit 6 c6 cong thie (I).
CF; CH, CH;

| I I
CF3CFZCF2—O—C|:FCF2-O—CF—CHZ-O—(CH3)3—S|i S|i—(CH2)3-Si(OCH3)3

CF, CHs CH;,
(1)

'H-NMR

80,1 (-Si-CHs) 12H

§ 0,7 (-(CH,),CH,-Si-) 2H

8 0,8 (-Si-CH,(CH,),-Si(OCHs3)s, Si-(CH,),CH,-Si(OCH;);) 4H
§ 1,6 (-O-CH,CH,CH,-Si-, -Si-CH,CH,CH,-Si(OCH3);) 4H |

8 3,5 (-Si(CH,)s-Si(OCH,)s, -O-CH,-) 11H

8 3,9 ((OCH,CF,) 2H

87,5 (-Si-C¢H4-Si-) 4H

Vi du tong hop 6

Thiét bi phan tng dugc nap 77,5 g (5,77x10" mol) bis(dimetylsilyl)
ete, ma duoc lam néng & 80°C. Sau do, 3,0x10” g dung dich toluen cia
phurc hop axit cloplatinic/vinylsiloxan (chira 0,9 10" mol Pt) duoc bb sung,
ma sau d6 30,0 g (1,15%10™" mol) CF5(CF,);CH,CH=CH, dugc bd sung nhé
giot trong hon 3 gio. Tiép theo 14 1am néng va khudy trong 1 gio. Dung méi
va cac chit phan tng d khong phan tng dugc chung c4t trong diéu kién ap

suét giam, thu duoc 40,1 g hop chat c6 cong thie (J).

g
CF3(CF2)3—(CH2)3—Sioi—O—Sli—H (J)
CH; CHs

"H-NMR
8 0,1-0,2 (-Si-CH;) 12H
8 0,7 (-(CH,),CH,-Si-) 2H
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8 1,6 (CF,-CH,CH,CH,-Si-) 2H
8 2,1 (CF,-CH,(CH,),-Si-) 2H
8 4,7 (-Si-H) 1H
Thiét bi phan tmg dugc nap 30,0 g (7,61x107 mol) hop chét c6 cong
thire (J).

C|3H3 (I:Hs
CFy(CF)s—(CHy)g—Si—O—Si—H (J)
CH; CH,

N6 dugc lam nong & 80°C. Sau do, 3,0x107 g dung dich toluen cia phtc
hop axit cloplatinic/vinylsiloxan (chtra 0,9x10® mol Pt) dugc bd sung, ma
sau d6 15,8 g (1,06x10™" mol) vinyltrimetoxysilan dugc bd sung nhé giot.
Tiép theo 13 1am néng va khudy trong 3 gid. Dung méi va cac chét phan tng
d3 khong phan tmg dugc chung cét trong diéu kién 4p suat giam, thu duoc

35,5 g hop chit 7 ¢6 cong thice (K).

g
CF3(CF2)3_(CH2)3_S|i_O_S|i_(CHz)z_Si(OCH3)3
CH; CH, (K)

'H-NMR

§ 0-0,1 (-Si-CH;) 12H

8 0,7 (-(CH,),CHy-Si-, -Si-CH,-CH,-Si(OCHs)s, -Si-CH,-CH,-Si(OCHs)3)
6H

& 1,6 (CF,-CH,CH,CH,-Si-) 2H

§ 2,1 (CF,-CH,(CH,),-Si-) 2H

8 3,5 (-Si(CH,),-Si(OCHs);) 9H

Vi du tong hop 7
Thiét bi phéan Gng dwoc nap 186,9 g (9,61x10" -mol) 1,4-
bis(dimetylsilyl)benzen, ma dugc 1am néng & 70°C. Sau dé, 5,0x107 g dung

dich toluen cua phirc hop axit cloplatinic/vinylsiloxan (chira 1,5%10°® mol

-47-



39397

Pt) dugc bd sung, ma sau d6 50,0 g (1,92x10™" mol) CF3(CF,);CH,CH=CH,
dugc bd sung nhoé giot trong hon 3 gio. Tiép theo 12 1am néng va khudy
trong 1 gio. Dung moi va cac chét phan tmg d3 khong phan tmg duge chung
cét trong diéu kién 4p suit giam, thu dugc 76,1 g hop chat ¢6 cong thirc (L).
CH, CH,
CF3(CF2)3—(CH2)3—S:,i~®—s:,i—H
CH;, CH, (L)
'H-NMR
6 0,2-0,4 (-Si-CH;) 12H
0 0,7 (-(CH,),CH,-Si-) 2H
6 1,6 (CF,-CH,CH,CH,-Si-) 2H
0 2,1 (CF,-CHy(CH;),-Si-) 2H
54,4 (-Si-H) 1H
Thiét bi phan tng dugc nap 10,0 g (2,20x10% mol) hop chét c¢6 cong
thuc (L).

- g
CF3(CF2)3—-(CH2)3—S|i—®—S|i-—H
CH; CH (L)

N6 duge 1am néng & 80°C. Sau d6, 1,0x107 g dung dich toluen ctia phirc
hop axit cloplatinic/vinylsiloxan (chira 0,3x10°® mol Pt) duoc bd sung, ma
sau d6 5,0 g (3,09x107 mol) alyltrimetoxysilan dugc bd sung nhé giot. Tiép
theo 14 lam néng va khudy trong 3 gid. Dung mdi va céc chét phan tng d
khong phan ung dugc chung cét trong diéu kién 4p suat giam, thu dugc 11,8

g hop chét 8 ¢6 cong thizc (M).

= f*
CF3(CF2)3—(CH2)3—sli‘©—sii—(CHz)3—Si(OCH3)3
CH; CH; »

(M)
"H-NMR
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5 0,2-0,3 (-Si-CH;) 12H

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

8 0,8 (-Si-CH,(CH,),-Si(OCH3)3, -Si-(CH,),CH,-Si(OCH;)3) 4H
5 1,4 (CF,-CH,CH,CH,-Si-) 2H

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

§ 2,1 (CF,-CH,(CH,),-Si-) 2H

5 3,5 (-Si(CH,);-Si(OCH3);) 9H

87,5 (-Si-C¢H,-Si-) 4H

Vi du téng hop 8
Thiét bi phan tmg dugc nap 56,0 g (4,17x10" mol) bis(dimetylsilyl)
ete, ma duoc 1am néng & 60°C. Sau do6, 3,0x107 g dung dich toluen cia
phurc hop axit cloplatinic/vinylsiloxan (chtra 0,9 107 mol Pt) dugc b sung,
ma sau d6 30,0 g (8,33x107% mol) CF5(CF,)sCH,CH=CH, dugc b sung nhé
giot trong hon 3 gio. Tiép theo 14 1am néng va khudy trong 1 gio. Dung moi
va cac chit phan tmg d3 khong phan tng dugc chung c4t trong diéu kién ap
suét giam, thu duoc 38,3 g hop chit c6 cong thire (N).
Hs G
CF3(CF2)5—(CH2)3—Sli—O—Sli—H (N)
CH; CH,
'H-NMR
6 0,1-0,2 (-Si-CH3) 12H
3 0,7 (-(CH,),CH,-Si-) 2H
3 1,6 (CF,-CH,CH,CH,-Si-) 2H
0 2,1 (CF,-CHy(CH,),-Si-) 2H
64,7 (-Si-H) 1H
Thiét bi phan tmg duoc nap 30,0 g (6,07x10 mol) hop chét c6 cong
thic (N).
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Gy Gh
CF3(CF3)s—(CHz)3~Si—O-Si~H (N)
CH; CH,

N6 dugce lam nong & 80°C. Sau do, 3,0x107 g dung dich toluen ctia phirc
- hop axit cloplatinic/vinylsiloxan (chira 0,9x10 mol Pt) dugc bd sung, ma
sau d6 12,6 g (8,49x107 mol) vinyltrimetoxysilan dugc bb sung nhd giot.
Tiép theo 14 1am néng va khudy trong 3 gio. Dung méi va céc chét phan tmg
da khong phan ung dugc chung cht trong didu kién 4p suét giam, thu dugc

32,7 g hop chét 9 c6 cong thirc (O).

GG
CF3(CF2)s—(CH;)3—Si=0-8i—(CH,),—Si(OCHs); (0)
CH; CHa

'H-NMR

§ 0-0,1 (-Si-CH;) 12H

§ 0,7 (-(CH,),CH,-Si-, -Si-CH,-CH,-Si(OCHs3)s, -Si-CH,-CH,-Si(OCHs)s)
6H-

8 1,6 (CF,-CH,CH,CH,-Si-) 2H

§ 2,1 (CF,-CH,(CH,),-Si-) 2H

8 3,5 (-Si(CH,),-Si(OCHs);) 9H

Vi du téng hop 9

Thiét bi phan tng duoc nap 81,0 g (4,17x10" mol) 1,4-
bis(dimetylsilyl)benZen, ma duoc lam noéng & 80°C. Sau do, 3,0x107 g dung
dich toluen ctia phtrc hop axit cloplatinic/vinylsiloxan (chira 0,9x10"® mol
Pt) duge bd sung, ma sau d6 30,0 g (8,33x107 mol) CF5(CF,)sCH,CH=CH,
duoc bd sung nho giot trong hon 3 gio. Tiép theo 13 lam néng va khudy
trong 1 gio. Dung mdi va cac chét phan tmg d3 khong phan ing dugc chung

cét trong diéu kién ap sut giam, thu duge 36,1 g hop chét c6 cong thirc (P).
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CH, CH;
CF3(CF2)5_(CH2)3_S:i‘©‘S:'i—H (P)
CH;, CH;
'H-NMR
8 0,2-0,4 (-Si-CH;) 12H
8 0,7 (-(CH,),CH,-Si-) 2H
8 1,6 (CF,-CH,CH,CH,-Si-) 2H
6 2,1 (CF,-CHy(CH,),-Si-) 2H
8 4,4 (-Si-H) 1H
Thiét bi phan tmg dugc nap 30,0 g (5,42x10% mol) hop chit ¢6 cong
thirc (P).

= 7"
CF3(CF2)5—(CH2)3—s|i—@SIi—H (P)
CH, CHs

N6 dugce lam nong & 80°C. Sau do, 3,0x107 g dung dich toluen ctia phirc
hop axit cloplatinic/vinylsiloxan (chira 0,910 mol Pt) dugc bd sung, ma
sau d6 12,0 g (7,41x107 mol) alyltrimetoxysilan dugc bd sung nho giot.
Tiép theo 14 1am néng va khuy trong 3 gid. Dung méi va cic chét phan tng
da khong phan &ng duoc chung cét trong didu kién 4p suat giam, thu duoc

33,7 g hop chit 10 c6 cong thire (Q).

CHs /= GH
CF3(CF2)5—.(cH2)3—§iO§i—(CHZ)3—Si(OCH3)3
CH, CH3

(Q)
'H-NMR

8 0,2-0,3 (-Si-CH;) 12H

8 0,7 (-(CH,),CH,-Si-) 2H

§ 0,8 (-Si-CHy(CH,),-Si(OCHj)s, -Si-(CH,),CH,-Si(OCHs);) 4H

8 1,4 (CF,-CH,CH,CH,-Si-) 2H

8 1,6 (-Si-CH,CH,CH,-Si(OCHs);) 2H
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82,1 (CF,-CHy(CH,),-Si-) 2H
53,5 (-Si(CH,):-Si(OCH;)s) 9H
57,5 (-Si-Cel,-Si-) 4H

Viduldénll

Chét xu ly bé mit duoc didu ché bing cach tron hop chit 1 1am silan
chira nhém ua béo hodc thanh phin (A), KBM-7603 (CF3-(CF,)s-C,H,-
Si(OCH;);, Shin-Etsu Chemical Co., Ltd.) lam silan ho#c siloxan chira
nhém flocacbon hosc thanh phan (B), va hop chét 5 c6 cong thirc (R):

CF3
|
CF3CF2CF2_O—?FCF2_O_CF‘—CH2"O"(CH2)3—S|(OCH3)3
CF3 |
(R)

hoac hop chit 6 dén 10 trong cac Vi du téng hop, véi ty 1€ duoc thé hién
trong cic Bang 1 va 2, hoa tan ching trong propylen glycol monometyl ete
(PGME) dé tao ra dung dich 0,1% khdi lwong, va bd sung axit axetic & nong
d6 0,1% khdi luong. Chét xtr Iy bé mit nay duoc phi bang cach phun 1én
thuy tinh Gorilla (Corning Inc.) va hoa rén & 80°C trong 12 gid dé tao ra

mang d& duogc hda ran c6 do day ~2 nm.

Vidy 12 dén 14

ChAit xtr 1y bé mit duoc didu ché bing cach tron hop chat 2 dén 4
lam silan chira nhém ua béo hodc thanh phan (A) va hop chét 5 l1am silan
hodc siloxan chira nhom flocacbon hodc thanh phan (B) véi ty 1& duoc thé
hién trong Bang 2, hoa tan ching trong PGME dé tao ra dung dich 0,1%
khéi luong, va bd sung axit axetic & ndng d6 0,1% khéi luong. Chét xir ly
bé mit nay duoc phi bang cach phun 1én thity tinh Gorilla (Corning Inc.) va
héa rén & 80°C trong 12 gid dé tao ra mang da dugc hoa rin c6 d6 day ~2

nm.
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Vidu so sanh 1

Chét xir Iy bé mit dugc didu ché bing cich hoa tan hop chit 5 trong
PGME dé tao ra dung dich 0,1% khéi lugng, va bd sung axit axetic & nE”)ng do
0,1% khi lugng. Chét xir Iy bé mit ndy dugc phi bang cch phun 1én thiy
tinh Gorilla (Corning Inc.) va héa ran & 80°C trong 12 gid dé tao ra mang da

duoc héa ran c6 do day ~2 nm.

Vi du so sanh 2

Chét xtr 1y b& mit dugc didu ché bing cach tron hop chét 1 1am silan
chtra nhém wa béo hodic thanh phan (A), hop chit 5 1am silan chita nhém
flocacbon hoic thanh phan (B) véi ty 1& dugc thé hién trong Bang 2, hoa tan
chung trong PGME dé tao ra dung dich 0,1% khéi luong, va bd sung axit
axetic & ndng d6 0,1% khdi lugng. Cht xtt 1y bé mit nay dugc phi bang cach
phun 1én thuy tinh Gorilla (Corning Inc.) va hoa ran & 80°C trong 12 gitr dé

tao ra mang da dugc hoa ran c6é do day ~2 nm.

Danh gia kha ning hién thi dau tay

B4 nhon duoc léng trén mau kinh véi mang da duoc hoéa rin, dugc
tao ra trén day, dudi tai trong 1 kg. Kha nang hién thi duoc dénh gia bang 4
mirc bang thir nghiém cam giac d6i v6i quan sat truc quan. Két qua duge thé
hién trong c4c Bang 1 va 2. '

4: d4u tay it nhin thay

3: d4u tay kha d& thy

2: diu tay mong, nhung chéc chin ¢ thé nhin thay

1: d4u tay chic chin c6 thé nhin thiy

banh gia do duc
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B3 nhon duge ling trén mau kinh véi mang da duge héa rin, duoc
tao ra trén day, dudi tai trong 1 kg. D9 duc duoc do béng may do do duc
NDH 5000 (Nippon Denshoku Industries Co., Ltd.). Két qua duoc thé hién

trong cac Bang 1 va 2.

Panh gi4 kha nang thdm udt

Mau kinh véi mang di dugce hoa rén, dugc tao ra trén day, dugc thir
nghiém bing may do do goc tiép xtc Drop Master (Kyowa Interface
Science Co., Ltd.). Mang da dugc hda rin dugc do cho goc tiép xic véi
nuéc hodc axit (giot nhé 2 pL, nhiét d6 25°C, d6 am tuong ddi 40%, thoi
gian do 40 gidy). Két qua (goc tiép xtic véi nude hode axit oleic) duge thé
hién trong cac Bang 1 va 2.

Bang 1

Luong Mau

(% khoi luong) 1 | 21 3| 4|5 |61 7] 8

Hop chit 1 90 | 90 | 90 | 90 | 90 | 90 | 90 | 50

Hop chét 2

Hop chét 3

Hop chét 4

KBM-7603 10

Hop chit 5 10 50

Hop chét 6 10

Hop chit 7 10

Hop chit 8 10

Hop chét 9 10

Hop chit 10 10
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Dénh gid

Khaninghiénthidiutay| 4 | 4 | 4 | 4 | 4 | 4 | 4 4

D(f)duccﬁadéutay(%) 69 | 1,7 | 53 | 34 | 27| 3,6 | 46 | 1,7

Goc tiép xuc véinuée (°)| 82 | 81 &1 82 | 83 82 | 83 &3

Goc ti€p xic véi axit oleic

©)

Bang 2

Luong Vidu Vi du so sanh

(% khbi lugng) 9 |10 11 ] 12| 13 ] 14 1 2

Hop chit 1 70 | 70 | 70 10

Hop chét 2 90

Hop chit 3 90

Hop chét 4 90

KBM-7603

Hop chit 5 10 | 10 | 10 | 100 | 90

Hop chét 6

Hop chat 7 30

Hop chét 8 30

Hop chit 9 30

Hop chit 10

Déanh gia

Kha nang hién thi ddu tay | 4 4 4 4 4 4 1 2

D6 duc ciaddutay (%) | 3.1 | 47 | 43 | 1,9 | 25 | 3.1 | 153 | 174
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Géc tiép xic véinude (°) | 82 | 86

83

78

80

84

92

88

Géc tiép xuc voi axit oleic

©)

11

48

27

Trong viéc d4nh gia kha nang hién thi ddu tay, d4 chimg minh dugc

trong phan Vi du thuc hién sang ché ring déu tay khong thé nhin thiy duoc.

Trong Vi du so sanh 1 chi chtra silan chira nhém flocacbon, nhung khéng

chira nhém ua béo, dau tay chic chin c6 thé nhin thiy. Trong Vi du so sanh

2, diu tay c6 thé nhin thiy trong silan chita nhém flocacbon nhiéu hon

nhiéu so vai silan chira nhém wa béo,.

Trong phép do d6 duc bing méy do do duc, tAt ca cac vi du déu c6 gia

tri d6 duc thap, twong thich véi két qua cta thir nghiém cam quan.

Trong d4nh gi4 kha ning thdm uét, cac vi du di cho thiy tinh ua béo

thoa dang.
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YEU CAUBAO HQ

1. Ché phim phu chira (A) mét hodc nhidu hop chét duge chon tir cac hop
chit trong s6 hop chét silan hitu co hoic hop chét siloxan c6 cong thirc
chung (1) va san phim ngung tu (thity phan) mot phan cta ching va (B) mot
hodic nhiéu hop chét dugc chon trong sé cac hop chét silan hodc hop chét
siloxan c6 cbng thtrc chung (2) va san phidm ngung tu (thty phan) mét phan
cta chung véi ty 18 khéi luong nam trong khoang tir 50:50 dén 90:10, tong
clia cac thanh phén (A) va (B) 1a 100,

R R Rs.n

A—Y——S!i—@-sl,i—v—sli—xn (1)

L R |
trong d6 A 1a -C(=0)OR', -C(=0)NR', hoic -C(=0)SR', R' 13 hydro, nhém
C,-C; alkyl hoac nhém benzyl, Y doc 1ap 1a nhom C,-Cs alkylen cé thé
chita nhém héa tri hai dugc chon tir cac nhéom trong 36 -O-, -S-, -NR-, -
C(=0)-, -C(=0)O-, -C(=O)NR-, -OC(=O)NR-, nhém silalkylen, nhém
silarylen, va cac gbc polysiloxan hitu co hoa tri hai mach thiang, mach nhanh
hodc mach vong c6 2 dén 10 nguyén tir silic, trong d6 R 1a C;-C, alkyl hoic
phenyl, va cé thé chira nhém Cg-Ca arylen, R d6c 1ap 1a nhém C;-C, alkyl
hodc nhoém phenyl, X doc 1ap 14 nhém hydroxyl hodc nhém c6 thé thiy phan
duoc, van 1a sb nguyén nim trong khoang tir 1 dén 3,

|T3-n
F—Rf—Y—Si—X, (2)
trong d6 Rf 1a nhém perfloalkylen hodc nhém perflopolyete hoéa tri hai, Y, R,
X van la nhu dugce x4c dinh trén day.

2. Ché phim phu theo diém 1, trong d6 hop chét silan hitu co hodc hop chét
siloxan 1am thanh phan (A) 13 hop chét silan hitu co chita nhém wa béo ¢

cong thirc chung (5):
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Rzooc—(CHz)m——s.—@-sl——(CHz)m—-Slxs (5)

CH3
trong do R? 14 nhém C;-C, alkyl hodc nhém benzyl, mbi m doc lap 1a sb
nguyén nam trong khoang tir 2 dén 20, va X 1a nhu dugc xé4c dinh trén day.

3. Ché pham phu theo diém 1 hoic 2, trong dé trong cac cong thire (1) va
(2), X ddc lap duge chon tir nhém bao gdm hydroxyl, C;-Cy, alkoxy, alkoxy
duoc thé C,-Cyo alkoxy, C;-C; axyloxy, C,-C,, alkenyloxy, halogen, oxim,

isoxyanat, va xyanat.

4. Ché pham phu theo diém bat ky trong sb cac diém 1 dén 3, trong d6 trong
cOng thire (2), Rf 1a nhém C;-Cy; perfloalkylen hodc nhom perflopolyete hoa
tri hai c6 cong thirc (3):

%J—O%J— (3)
b

trong do6 Jla it nhit mot nhém duge chon tir nhém perfloalkylen c6 cac cong
thire cau tric (a) dén (e):

—CF,— (a)
—CF,CF,— (b)

CF;

| (c)
~—CF,CF—

CF3

(d)
—CFCF,—
0

(e)
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va tat ca J c6 thé c6 cung cau tric hodc cau trac s6 nhiéu cé thé duge sap
x€ép theo thir tw mét cach ngau nhién, va b chi ra s6 lugng don vi 1ap lai nam

trong khoang tir 3 dén 6.

5. Chét xtr Iy bé mit chtra ché phidm pht theo diém bat ky trong sb céc

diém 1 dén 4.

6. Chét xur Iy bé mat theo diém 5, trong d6 chét xir Iy bé mit nay con chira

dung moi.

7. Chét xtr Iy bé mat theo diém 5 hodc 6, trong d6 chit xir Iy bé mit nay con

chira chit xtic tac ngung tu thily phan.

8. Chét xir Iy bé mat nay theo diém bét ky trong s6 cac diém tir 5 d&én 7, trong
d6 chéat xr Iy bé mit nay hoa ran thanh mang c6 gbe tiép xic véi axit oleic

1én dén 30° & 25°C va d6 4m tuong ddi 40%.
9. Chét xtr Iy bé mit nay theo diém bét ky trong s6 cac diém tir 5 dén 8, trong
d6 chit xir Iy bé mit nay hoa rin thanh mang c¢6 d6 duc 1én dén 10 khi ba

nhon dong trén mang da duoc héa ran dudi tai trong 1 kg.

10. Vat pham c6 trén bé mat cia né mang da dugc hoa ran chtra chat xur ly

bé mit theo diém bt ky trong s cac diém tir 5 dén 9.
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