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Linh vwe k§ thuat dwogc dé cap

Sang ché d& céap dén silan dugc cai bién bang polyme chua flopolyete, va vat phim
nhya dugc xir 1y bé mit bing ché phim xir Iy bé mit chua silan duoc cai bién nay

va/hodc san phdm ngung ty thiy phan mot phén ciia né.
Tinh trang ky thuét ciia sang ché

- Gén day, c6 nhu ciu gia ting vé bang cam ng lip rap dung lam man hinh dién
thoai di dong va cac man hinh khac. Khi bang cam tng ¢6 man hinh khong dugc ph, thi
ngén tay hodc ma clia nguoi s dung co thé tiép xic truc tiép nhiéu v6i man hinh. Tuy
nhién, bang cam ng d3 bi dinh vét ban, nhu ba nhon. C6 nhu ciu ngdy cang ting vé k§
thuat dé dat dugc kha nang chéng bam d4u van tay hodc loai bo dé dang vét bén trén bé
mit man hinh dé thu dugc vé bé ngoai hodc kha nang hién thi tdt hon. Do @6, can c6 vat
pham nén c6 thé dap g cac yéu cau nay. Cu thé, d6i voi man hinh cam Gng da bi cham
du van tay, cin tao ra 16p chéng thdm nuéc/diu trén bé mit cta chung. Cac 16p chéng
thAm nuéc/ddu da biét c6 kha ning chdng thdm nuée/diu cao va d& loai bo vét bén,
nhung c6 nhuogc didm 1a dic tinh chéng bam bé4n giam trong qua trinh st dung. Dac tinh
ctia mang phu thay d6i phu thudc vao phuong phap phu cu thé, va kha nang bam dinh cua
n6 giam phu thudc vao loai véat phém nén cu thé can pht. Hon nita, trong Khi nhidu ché
phim xur ly bé mit thong thuong co dic tinh bé mit cao v6i thiy tinh, thi mét s6 ché
phim xtr 1y bé mit c6 cac dic tinh bé& mat tdt, nhu kha nang bam dinh, kha nang chéng

thdm nudc/diu, va tinh chong mai mon v6i bé mat nhua.

Nhin chung, hgp chét chira flopolyete c6 uu diém 13 c6 ning lugng tu do bé mit
thép, kha nang chéng thAm nudc/dau, kha ning chiu hoa chit, 1am tron, théo roi, chéng
ban va cac dic tinh khac. Trong s6 céc dic tinh nay, hop chét chura flopolyete dd duoc st
dung nhiéu trong linh vuc cong nghiép lam chit chdng ban va chéng thAm nuéce/dau cho
giéy va vai dét, chit 1am tron cho thiét bi ghi tir, chét chéng thim dau cho dung cu chinh
Xac, chét thao khudn, thanh phf?m my phém, mang bao vé va linh vyc tuong tu. Ngugc lai,
céac dic tinh twong tu cho thiy hop chét chira flopolyete khong dinh hodc khong bam dinh
v6i cac vat pham nén khac. Ngay ca khi hop chét chura flopolyete c6 thé duoc phu I1én bé

mit vat pham nén, thi mang phu van kho bam chac vao do.
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Mt khac, cac chét ghép cip silan dugc biét dén v6i kha ning lién két cac bé mit
cua vat phém thiy tinh hodc vai véi cac hgp chét hitu co. Cac chét ghép cip silan duoc
stt dung nhiéu lam chat pha bé mat cho nhiéu vt phdm nén. Chét ghép cip silan chia
nhém chte hitu co va nhom silyl phan tGng (thuong 1a silyl co thé thay phan, nhu
alkoxysilyl) trong phan tir. Trong sy c¢6 mit cia hoi 4m bay hoi hodc yéu t6 tuong tu,
nhom silyl c6 thé thily phan dugc tu ngung tu dé thu duge mang phu. Do nhém silyl ¢
thé thily phén tao thanh céc lién két héa hoc va vat Iy voi bé mit clia thiy tinh hodc kim

loai, mang phu tré thanh mang phu cing c6 do bén cao.

Tai liéu sang ché 1 dén 8 (JP-A 2003-238577, JP 2860979, JP 4672095, JP-A
2008-534696, JP-A 2008-537557, JP-A 2012-072272, JP-A 2012-157856, JP-A
2013-136833) d& cap dén ché phim chita silan dugc cai bién bing polyme chira
flopolyete dugc diéu ché bang cach dua nhém silyl co thé thuy phan vao hop chét chira
flopolyete, ché phdm nay bam rét chic vao bé mat vat pham va c6 kha ning tao thanh 16p
pht c6 kha ning chéng thAm nudc/dau, chéng chiu hoéa chét, 1am tron, thdo roi, chéng

ban va céac dic tinh khéac trén bé mét vét pham.

Khi céc vét pham duge xit 1y b& mit bing cac ché phim chtra silan dwgc cai bién
bing polyme chira flopolyete, phuwong phap phu bét ky ¢6 thé dugc st dung dé thu dugc
mang phu trén vat phim. Trong budc héa ciing mang phi tiép theo dugc thuc hién bing
cach thuy phén silyl c6 thé thuy phan, phan ang thuy phéan thuong duge tang tbc & nhiét
d6 nim trong khoang tir 80°C dén 120°C hoic trong diéu kién am. Ngay c & nhiét do
phong, nhom silyl ¢6 thé thity phan phan mg tlr tir v6i 4m bay hoi cho dén khi thu dugc
mang héa cang. Tuy nhién, do budc hoéa cimg cin cac didu kién néng 4m hodc budc hoa
cimg & nhiét do phong can thoi gian nhit dinh, nén budc héa climg co thé 1a yéu t6 ting tbe
hodc tri hodn quy trinh san xuét. Ngoai ra, mang phu (hodc 16p chéng thdm nuéc/dau)
dwoc héa cung trong cac diéu kién vira phai, nhu nhiét do phong, trong thoi gian ngin c6
tinh chéng mai mon thap va dic tinh chéng bam ban gidm khi st dung.

Tai lidu sang ché 9 (JP-A 2008-144144) d& cap dén ché phim phi chta chét xtc
tac hoa cling 1a axit flo-carboxylic dé tang tdc héa cting va thu duge mang phi hoan thién
trong c4c didu kién vira phai trong thoi gian ngn. Tuy nhién, tinh chéng mai mon bj anh

hudng bat loi khi lugng chét xic tac ndy gidm, va va ddc tinh ban dau giam khi luong
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chat xic tac nay tang. Cac nhom carboxyl phan cuc c6 theé nhd ra khdi bé mét ngoai cung

ctia mang phu. Khi d6, mang phii khong hoat dong t6t.

Chit xtc tac di duoc bd sung @& ting tdc phan tmg thuy phin cic nhém
alkoxysilyl. Cac chit xuc tac da biét bao gbm titanat hitu co, nhu tetrabutyl titanat va
tetraisopropyl titanat; hop chét chelat titan hitu co, nhu titan diisopropoxybis(etyl
axetoaxetat) va titan diisopropoxybis(etyl axetoaxetat); hop chit nhdom hiru co, nhu
tris(axetylaxetonato)nhém va nhom tris(etyl axetoaxetat); hop chét ziriconi hitu co, nhu
tetra(axetylaxetonato)ziriconi va ziriconi tetrabutyrat; hop chét thiéc hitu co, nhu thiéc
dibutyl dioctoat, thiéc dibutyl dilaurat, thiéc dibutyl di(2-etyl hexanoat), thiéc dioctyl
dilaurat, thiéc dioctyl diaxetat, va thiéc dioctyl dioctoat; mubi kim loai cua axit
carboxylic hitu co, nhu thiéc naphtenat, thiéc oleat, thiéc butyrat, coban naphtenat, va
kém stearat; hop chit amin va mudi cta n6, nhu hexylamin va dodexylamin phosphat;
mudi amoni bac bdn, nhu benzyl trietylamoni axetat; mubi kim loai kiém cta axit béo
mach ngin, nhu kali axetat va lithi nitrat; dialkylhydroxylamin, nhu
dimetylhydroxylamin va dietylhydroxylamin; hop chét silic hitu co chira guanidyl, nhu
tetrametylguanidylpropyltrimetoxysilan; axit hifu co, nhu axit axetic va axit
metansulfonic; axit v6 co, nhu axit hydrocloric va axit sulfuric. Tuy nhién, do cac chét
xuc tac nay khong dugce hoa tan trong dung méi flo hodc ngay cé khi hoa tan, chi dugce
hoa tan rét it, nén hiéu suét xdc tac thép. Trong mot ) truong hop, tri s6 kim loai con du

trong mang ph hoa ctng, anh hudng bt lgt dén cac dic tinh cta né.

Ngoai ra, Tai liéu sang ché 10 (JP-A 2004-145283) d& cap dén silan chira
flopolyalkylen ete. Khi dugc xtt 1y bang silan chira flopolyalkylen ete nay, thi kha ning
chéng thim diu va x6a ddu vén tay ctia cac dng kinh dugc cai thién, nhung tinh chéng
mai mon khong dua.

Tai liéu vién din

Tai liéu sang ché 1: JP-A 2003-238577; Tai liéu sang ché 2: JP 2860979; Tai liéu
séng ché 3: JP 4672095; Tai liéu sang ché 4: JP-A 2008-534696; Tai liéu sang ché 5: JP-
A 2008-537557; Tai liéu sang ché 6: JP-A 2012-072272; Tai liéu sang ché 7: JP-A 2012-
157856; Tai li€u sang ché 8: JP-A 2013-136833; Tai liéu sang ché 9: JP-A 2008-144144;
Tai lidu sang ché 10:JP-A 2004-145283.
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Ban chat ky thuit ciia sang ché

Muc dich cta sang ché 1a dé cap dén vat phim nhwa dugc xtt ly b& mit bang ché
phim xtr ly bé mit chia silan duoc cai bién bing polyme chira flopolyete va/hodc san
phdm ngung tu thity phan mot phin cla né, silan dugc cai bién bing polyme chira
flopolyete nay tao ra 16p chéng thAm nuéc va dau cé tinh chéng mai mon cao trén bé mit
nhya trong thoi gian ngin trong diéu kién héa ctimg vira phai, nhu héa cimg & nhiét do
phong.

Céc tac gia sang ché da phat hién thdy ring ché phim xtr Iy bé mit chira silan
dugc cai bién bing polyme chira flopolyete c6 cong thirc (1) tao ra 16p chéng thdm nude
va du c6 tinh chéng mai mon rAt cao trén cac vt pham nhua, nhu mang nhya va éng
kinh, trong thoi gian ngin trong didu kién héa ctmg vira phai, nhu héa cing 6 nhiét do

phong; va hoan thanh sang ché nay.

Do d6, sang ché dé cap dén vat pham nhya dugc xt ly bé mit bing ché pham xir
1y bé mit chira silan dwgc cai bién bing polyme chita flopolyete va/hodc san phdm ngung

tu thiy phan mot phén ctia n6 dugc thé hién trong c4c phuong an dudi déy.

1. Vat phém nhua c6 bé mit dd dugce xir Iy trude b??mg Si0,, va bé mat da duge xi
Iy nay duogc tiép tuc xir 1y bing ché phim xtt ly bé mit chua silan duge cai bién bing
polyme chira flopolyete c6 cong thirc (1a) hodc cong thirc (1b) va/hodc san phdm ngung

tu thuy phan mot phan cia né,

Cong thire héa hoc 1

?Z' Ts-n
Rf+-C—Y—Si—Xa ) /). | (1a)

O|H Ts-n
RfA-C——V'—Si—X, | |, (1b)

Rf1a gbc polyme chira flooxyalkyl hoa tri mot hodc flooxyalkylen hoa tri hai,

trong do:

Y doc 1ap 1a nhém hydrocarbon hoa tri hai dén sau c6 lién ket siloxan, cau trac

silalkylen hodc cu tric silarylen,
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Y’ doc 1dp 1a nhém duge chon tir cac cong thirc sau:

Cong thtc hoa hoc 2

G ot
"—CH2CH2CH2_Sll_cHz_Sli_CHchchz_

CH;  CH,

G G
—CH,CH,CH,—Si—CH,CH,-Si—CH,CH,CH,—

CH;, CH,

AR
—CH,CH,CH,{—Si-0 §i—éCH2)7

CHy /., CHs

trong d6 gl 13 s6 nguyén nam trong khoang tir 2 dén 20, w 13 s6 nguyén nam trong

khoéng tir 2 dén 10,
R ddc lap 1a C,-C, alkyl hodc phenyl,
X doc 1ap 1a nhom c6 thé thiy phén,
n 1a s6 nguyén nam trong khoang tir 1 dén 3,
m 14 s& nguyén nim trong khoang tir 1 dén 5,

Z’ doc 1ap la nhém c6 cong thirc -SiR’ (3. X’,, trong d6 R’ doc 1ap 1a C;-C, alkyl
hoic phenyl, X’ doc lap 1a nhém c6 thé thiry phan, va a 1a sb nguyén nim trong khoang

tir 0 dén 3,

nhom c6 cong thirc -W-(SiR 3.0 Xn)b, trong d6 R, X va n dugc dinh nghia nhu trén,
W 13 nhom hydrocarbon héa tri hai dén sau c6 lién két siloxan, ciu truc silalkylen hodc

cau truc silarylen, b 1a s6 nguyén ndm trong khoang tir 1 dén 5,
hodc nhom dugc chon tir cac cau tric ¢6 cong thirc sau:

Cong thirc hoa hoc 3

trong d6 E 1a nhém hitu co héa tri mot, va a b%lng 1 hoac 2.

2. Vat pham nhua theo phuong 4n 1, trong d6 o bing 1, va Rf 12 nhém c6 cong

thirc (2) trong cdng thirc (1a) hodc cong thirc (1b):

-6-
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\ { A
F—{-cr,0 JCoF0){-CoFe0 - CuR0 S CaFaa—  (2)

trong d6 p, q, r va s doc 14p véi nhau 1a s nguyén nim trong khoang tir 0 dén 200,
p+q+r+s 12 sb nguyén nim trong khoang tir 3 dén 200, mdi don vi lap lai c6 thé 1a mach
th?lng hoac mach nhanh, cac don vi ldp lai riéng bi€t c6 thé dugc bd tri ngﬁu nhién, va d

1a s6 nguyén ndm trong khoang tir 1 dén 3.

3. Véat phdm nhya theo phwong 4n 1, trong d6 a bang 2, va Rf 1 nhém c6 cong
thire (3) trong cdng thirc (1a) hodc cdng thic (1b):

—éFZdCd')’O‘GCFzO#CzF@#CzFGO%Cf&o ')s_éCszcH_ (3)

trong d6 p, q, r va s doc 14p vdi nhau 13 s6 nguyén nim trong khoang tir 0 dn 200,
p+q+r+s 1a s& nguyén nam trong khoang tir 3 dén 200, mdi don vi ldp lai c6 thé 12 mach
théng hodac mach nhanh, cac don vi ldp lai riéng biét c6 thé dugc bd tri ngiu nhién, va d

14 s6 nguyén nam trong khoang tir 1 dén 3.

4. Vat pham nhua theo phuong 4n bat ky trong sb cac phuong an tir 1 dén 3, trong
dé Y la nhém duogc chon tir nhom bao gém nhom hoa tri hai c¢6 cac nhém alkylen duge
lién két thong qua ciu triic silalkylen hogic c4u tric silarylen, va nhém héa tri hai dén bén
¢6 cac nhom alkylen duge lién két vai lién két ciia gbc polysiloxan hitu co mach thing,
mach nhanh hodic mach vong hoa tri hai dén bén chtra 2 dén 10 nguyén tir silic trong
cong thuce (1a).

5. Vat phdm nhua theo phuong 4n bat ky trong sb cac phuong 4n tir 1 dén 4, trong
d6 X la nhém duogc chon tir nhdm bao gém C:-Cyg alkoxy, C,-C; alkoxyalkoxy, C-Cyy
axyloxy, C,-Cjo alkenyloxy, va halogen trong cdng thirc (1a) hodc cong thirc (1b).

6. Vat phidm nhuya theo phuong 4n bit ky trong sb cac phuong 4n tir 1 dén 5, trong
d6 7’ 1a nhém dugc chon tir nhém duoc thé hién dudi day trong cong thirc (1a).

Cong thirc hoa hoc 6

—Si(CHa3);

—SI(CHZCH3)3

~0)
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Cong thirc hoa hoc 7

CH; CH;

—CHZCHZCHZ-S:i‘©—sli—CHZCH2—Si(OCH3)3

CH; CH;

CHj CH,

-CHZCHZCHZ—s:,i—@s}i—CHZCHZCHZ—Si(OCHs),,
CHs CH,

CH; CH;
—CH;CH,CH,-Si-0-Si~CH,CH,-SI(OCHs)s
CH; CHj

. GHs oHy
—CH,CH,CH,-Si-0-8i~CH,CH,CH,—Si(OCH);
CH; CH;,

CH,CH,—Si(OCHj3);
SHy
HsC ,O’S"q _CH,CH,—Si(OCHj)s
—CH,CH,CH,——Si, Si
°‘sr°l CH;
HsC CH,CH,—Si(OCH3);

CH,CH,CH,—Si(OCH;);
CHs
HaC, ,O’S"q _CH,CH,CH,—Si(OCHa)s
—CH,CH,CH,——Si, Si
°‘srd CH,

!\
H3C  'CH,CH,CH,—Si(OCH3);

Cong thirc hoa hoc 8

¢Hy
—Si~CH,CH,~Si(OCHy)
CH,

¢Hy
—8i-CH,CH,CH,—Si(OCHy);
CH,

GHy GH,
—8i~0-8i~CH,CH,~Si(OCHj)3
CH; CH;
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Cong thtrc hoa hoc 9
O o
c c
<7 CH, CF,
fom :
7 \9—CH3 ~ -~
CH;
CH,3
9 ]
—S-CHj, —P—0OCH,CH,
o} OCH,CH,

7. Vét phdm nhya theo phuong 4n bét ky trong sb cac phuong an tir 1 dén 6, trong
d6 silan dwoc cai bién bang polyme chira flopolyete c6 cong thirc (la) hodc cong thirc

(1b) dugc chon tir cac silan c6 cong thirc sau:

Cong thire héa hoc 10

oz CH; CH;
CF30—(CF;0)7(C2F40) - CF2—G—CH,CH;CH,- s.—@—s- CH,CH,CH,—Si(OCH3)s
CH,3 CH,
GH;, CHg3
CH,CH,CH,- s.—@—s- CH,CH,CH,—Si(OCHj3);
CH, CH3
oz CH; GH,
CF30—(CF20) (c2|=40) ;CF2—G—CH,CH,CH,-Si- O-Si—CH;CH,—Si(OCH3)s
CH; CH;
CH; GHs
CH,CH,CH,-Si-O—Si—CH;CH,—Si(OCHa)s
GH; CH,3

GH,CH,CH,-Si(OCH3)3
CHs
9z H.c, 0-Si-
CF30-(CF;0)p1-(C2F 40)q1-CF2—C—CH,CH,CH,—Sf 5i-CH2CH;CH; Si(OCH)s
o\s _o “CH;
HsC  CH;CH,CH,-Si(OCH,);

CH,CH,CH,~Si(OCH3);
CH,
H3C 0’3' "Q _CH,CH,CH,-Si(OCH;3)3
Sl s.
s-—O CH3
H,C GH,CH,CH,-Si(OCH,);

CH,CH,CH,

Cong thirc hoéa hoc 11

0z CH;\ CH
| 3 3

CF3O (CFzO)p»‘ (C2F40)q1 CF2 Cc- CHchchz Sl o Sl‘—€CH2>—_S|(OCH3)3
CH3 CH3

CH3 CH3

CH,CH,CH,{ Si-0 s-—ém-lz)—s.(ocm)3
CH3 CH3
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Cong thtrc hoa hoc 12

0oz
| GHs  oH
CF30_(Con)p1‘(C2F40)q1‘CF2—C_CHzCH2CH2'—§i—CH2_Sli_CH2CH2CH2_Si(OCH3)3
CH; CH;
CH;  CHy
CHZCHZCHZ—Sli—CHz—§i—CH2CH2CH2—Si(OCH3)3
CH; CH;3
0z
| GHs s
CF30—(CF20)p1_(C2F40)q1'CF2—C_CH2CH2CH2_§i—CH2CH2'Sli_CH2CH2CH2_Si(OCH3)3
CH; CH3
GHs Gy
CHZCHZCHZ—§i—CH2CH2—§i—CH2CHZCH2-Si(OCH3)3
CH; CH;
Cong thtrc hoa hoc 13
CHs CHy ?Z' ?Z' CHs CHy
(HJCO);,Si—CHzCHzCHz-§iOSI—CH2CHZCH1 ~C—CF,0~(CF,0) (CFO— CFz—C CHZCHZCHZ—SIOSI-CHZCHZCHZ Si(OCH;);
CH, CH; CH, CH,
CH; CH; CHy CH,
(H3€0);8i—CH,CH,CH,— S|‘©—5|I—CHZCHZCH2 cuzcuzcuz—s'i—<j>-s|-cmzcn-|zcu2 Si(OCHy);
CH, CH, CH, CH,
CHa Gy v i GHy Ghy
(H3C0);Si—CH,CHp—Si~0~Si—CH,CH,CH,—G—CF,0— (CFZO) (CZF,,O)—CFZ—C CH,CH,CH,—Si-0~Si~CH,CH,—Si(OCHs);
CH; CH, ¢H, CH,
CHy  CHy CH; CHy
(H3C0);Si—CH,CH,—Si~0~ s. CH,CH,CH, CH,CH,CH,—Si~0-Si-CH,CH,—Si(OCHy)s
CH; CH, CH; CH,
HyC, CHZCH,CH;—SI(OCHs); (H;CO),,Si—CHZCHZCI-{Z\ o,
\
(H3C0)3Si—CH2CHzCH2\ o-Sy  ch, o:laz‘ ?Z' HiC o-Si,
/ b .
e /\Si—CHZCHZCHZ—C—CFZO—(CFZO)—(C2F40)—CF2-—C—CH2CHZCH2——\S\i ‘sr\c“zc“zc“z Si(OCHz)s
3 O\/sr\o p1 ql o\sr\ol CH;
/
(H3C0)38i—CH,CH,CH, s HsC  “CH,CH,CH,—Si(OCH;);
H3C0);Si—CH,CH,CH
HyC, /CHaCHLCH;~Si(OCHy); (HaCOLSI—CHz N\ oty
H3C0);Si—CH,CH,CH _Si, _Si
(HiCOLSI—CR,CHLCH 070 Pk HiC, O s"o CH,CH,CH,—Si(OCHs);
Si, sn———cnzcnzcuz CH,CH,CH, Sl\ s-
HC o s.,o °‘s*° “CH,
/ /
(H5CO);Si—CH,CH,CH, “CH, H € “CH,CH,CH,—Si(OCHj);

Cong thirc hoa hoc 14

CH;, CH; , oz CH;\ CH;
(H;CO):,SI-{CHZ i-0 s: CH,CH,CH,-C-CF,0— (CFZO) (C2F40) CFz——C CH,CH,CH, s- o] s.—(cnz)—sl(ocm)a

oz
CH3 1c1-|3
CHy CH;,
(H3C0),Si—{CH, s| o CH,CH,CH,
w
CH; CHJ

al

-10-

CH CH3

CH; / CH,

CH3
CHZCHZCH2<S| O>>S|—(CH2)——S|(OCH3)3
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Cong thirc hoa hoc 15

gHa oM i i G G
(H4C0);8i—CH,CH,CH, —Si—CH; —Si—CH,CH,CH;—C—CF;0 —(CF;0) —(C;F 40)—CF;—C—CH,CH,CH,—Si—CH,—Si—CH,CH;CH,~Si(0CH;);
CH;  CH p1 a CH, CHj
CH, CH; CHs CH,
(HyC0);8i—CH,CH,CH, —Si-CH,—Si—CH,CH,CH, CH,CH,CH, —Si—CH,—Si—CH,CH,CH, —Si(0CH;)
CH, CH, CH, CHy
CHy CHs 0z ?Z CHs CH,
(H4CO);S1—CH,CH,CH; —Si—CH,CH,—Si—CH;CH,CH,— C—CF,0—(CF0)—(C,F ,0)—CF,—C—CH,CH,CH, —Si—CH,CH,—Si—CH,CH,CH,~Si(OCH;)s
: CHs CH, p1 a1 CH;, CH,
CH;3 CH; GHs GHs
(H;CO);Si—CH,CH,CH,—Si—CH,CH,——Si—CH,CH,CH, CH,CH,CH,—Si—CH,CH,—Si—CH;CH,CH,—Si(OCH;),
CH;3 CH; CH; CH;

trong d6 Z 1a nguyén ti hydro hodic Z’, Z’ dugc dinh nghia nhu trén, pl 1a sd
nguyén nam trong khoang tir 5 dén 100, q1 14 s6 nguyén nim trong khoang tir 5 dén 100,
pl+ql 14 s6 nguyén nim trong khoang tir 10 dén 105, g1 14 s6 nguyén nam trong khoang

tir 2 dén 20, va w 1a sb nguyén nam trong khoang tir 2 dén 10.
8. V4t phim nhya theo phurong 4n bit ky trong s6 cc phuong én tir 1 dén 7, trong
d6 ché phdm xir Iy bé mit con chira polyme chita flopolyete c6 cong thirc (4):

A-Rf'-A 4)

trong d6 A 1a nhém hoa tri mot chira flo c6 dau tan cung la géc -CF;, vaRf la géc
polyme chira flooxyalkylen héa tri hai.

9. Vét pham nhwa theo phwong 4n bat ky trong s cac phwong 4n tir 1 dén 8, trong
d6 vat phdm nhwa ndy dugc xtt Iy bé mit bang phuong phap phun swong hoic phuong
phap ling dong hoi ché pham xi 1y bé mit.

10. V4t phim nhwa theo phuong 4n bét ky trong sd cac phuong 4n tir 1 dén 9,
trong do vat phém nhya nay dugc ché tao béng nhua déo nhiét.

11. V4t phdm nhya theo phuong 4n bét ky trong s6 cac phuong an tir 1 dén 10,
trong d6 vat phdm nhya ndy c6 bé mat duge xir 1y trudc bang SiO, bing phuong phép
phtin xa va bé mat da dugc xi Iy trude bang SiO, nay tiép tuc duge xir Iy bang plasma.

12. Vat phdm nhua theo phuong 4n bt ky trong sd cac phuong 4n tir 1 dén 11,

trong d6 vat phAdm nay 13 mang phu cimg, mang nhua c6 do cimg cao hodic mang chéng
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phan chiéu.

13. Vat phAm nhya theo phwong 4n bt ky trong sd cac phuong 4n tir 1 dén 11,
trong d6 vat phdm nay 1a dng kinh.

14. Vat phdm nhuya theo phwong 4n bit ky trong s& cac phwong 4n tir 1 dén 11,

trong d6 vat phdm nay 12 man hinh cam tng.

15. Vat phAm nhua theo phwong 4n bt ky trong sb cac phwong 4n tir 1 dén 11,

trong d6 vat phdm nay 1a thiét bi dau cudi c6 thé deo.

Do vét phidm nhwa theo sang ché dugc xir Iy bang ché phdm xir Iy bé mit chra
silan dugc cai bién bing polyme chira flopolyete va/hodc san phidm ngung tu thiy phan
mot phan ctia n6, nén mang phit thu duge c6 kha ning chdng thAm nudc/dau rit cao, dic
biét mang phu thu dugc tir qua trinh héa cing & diéu kién vira phai, nhu hoa cing & nhiét
d6 phong, trong thoi gian ngin c6 tinh chdng mai mon rit cao. Do ché phim xtr Iy bé mit
chira silan dugc cai bién bing polyme chua flopolyete va/hodc san pham ngung tu thiy
phan mot phén cua no, va vat phém nhya dugc xur Iy bé mit béng ché phém nady, c6 do
bam dinh rit cao v6i bé mat nhya, nén qua trinh xir 1y céc vat phém nhua, nhu mang
nhya va éng kinh bang ché phim xir Iy bé mit 14 hitu hiéu dé tao ra kha ning chéng thdm
nude/dau rat cao, hé sb ma sat dong luc thép va tinh chéng mai mon cao trong thoi gian
ngan.

MO té chi tiét sang ché

Sang ché dé cap dén vat phém nhua cé bé mat da dugc xi ly trude b%lng Si0,, va
bé mat da dwge xu 1y nay duoc tiép tuc xir 1y bang ché phdm xir 1y bé mit chira silan
duge cai bién bang polyme chira flopolyete c6 cong thirc (1) va/hodc sén phidm ngung tu

thity phdn mot phan ctia no.

Silan duoc cai bién bang polyme chira flopolyete theo sang ché c6 cong thirc (1).

?Z R3-n
Rf—C—tY sl,i—xnmz . (1)

trong d6 Rf 1a gbc polyme chira flooxyalkyl hoa tri mot hodc flooxyalkylen hoa tri
hai, Y d6c 14p 1a nhom hydrocarbon hoéa tri hai dén sau c6 lién két siloxan, cu trac

silalkylen hodc cAu tric silarylen, R dbc lap 1a C;-C,4 alkyl hodc phenyl, X doc lap la
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nhém c6 thé thity phan, n 1a s6 nguyén nim trong khoang tir 1 dén 3, m 12 s6 nguyén nim
trong khoang tir 1 dén 5, Z ddc lap 1a hydro, hodc nhom c6 cong thirc -SiR’ (3.2 X 5, trong
d6 R doc 1ap 1a C;-Cy alkyl hoiic phenyl, X doc lap 1a nhom c6 the thuy phén, a la sb
nguyén nam trong khoang tir 0 dén 3, nhom c6 cong thirc -W-(SiRnXn)s, trong d6 R, X
va n duoc dinh nghia nhu trén, W 13 nhém hydrocarbon héa tri hai dén sau c6 lién két
siloxan, cu trac silalkylen hodc cAu trac silarylen, b 12 s6 nguyén nam trong khoang tir 1

dén 5, hoic nhom dugc chon tir cac cau trac c6 cong thire sau:

Cong thitc hoéa hoc 17

2 2 2
£-C E-S— E-P—
0 3

trong d6 E 12 nhém hitu co hda tri mot, va o b&ng 1 hoac 2.

Khi o = 1 trong cdng thic (1), tbt hon néu Rf 1a nhém flooxyalkyl héa tri mot co
cong thirc (2):

F—-cF0{-CF0J{-CiFe0 FH-cFo e (2)

trong d6 p, q, r va s doc 14p v6i nhau la s6 nguyén nam trong khoéng tir 0 dén 200,
tbng p+qtrts 1a sb6 nguyén nam trong khoang tir 3 dén 200, mdi don vi lap lai c6 thé 1a
mach théing hodc mach nhénh, cac don vi 1ap lai riéng biét c6 thé dugc bd tri ngiu nhién,

va d 1a s6 nguyén nam trong khoang tir 1 dén 3.

Khi o = 2 trong cong thirc (1), t5t hon néu Rf 12 nhom flooxyalkylen héa tri hai c6
cong thire (3):

—QFchﬁ-o—écao#czao%—éc;so%cmsoHchZH— (3)

trong d6 p, q, r va s doc 1ap v6i nhau 1a sb nguyén nam trong khoéang tir 0 dén 200,
tbng p+qtrts 1a sd nguyén nam trong khoang tir 3 dén 200, mdi don vi 13p lai co thé 1a
mach théng hodc mach nhanh, cac don vi ldp lai riéng biét co thé dugc bd tri ngﬁu nhién,

va d 1a sb nguyén nam trong khoéang tir 1 dén 3.

Trong cong thirc (2) va (3), p, q, r va s doc 1ap v6i nhau 13 s& nguyén nim trong
khoang tir 0 dén 200, tbt hon néu p 1a sd nguyén nim trong khoang tir 5 dén 100, q 12 sb

nguyén nam trong khoang tir 5 dén 100, r 12 sb nguyén nam trong khoang tir 0 dén 100,
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va s 12 s6 nguyén nam trong khoang tir 0 dén 100. Téng p+q+r+s 13 s6 nguyén nim trong
khoang tir 3 dén 200, t6t hon néu ndm trong khoang tir 10 dén 100. Mdi don vi lap lai c6
thé 1a mach théng hodc mach nhanh, va cac don vi ldp lai riéng biét co thé duoc bd tri
ngiu nhién. Tét hon nita néu, p+q 12 sé nguyén nim trong khoang tir 10 dén 105, con tot
hon nita néu nim trong khoang tir 15 dén 60, va r=s=0. Khi p+q+r+s nhé hon giéi han
trén, thi kha ning bam dinh va héa cing rat cao. Khi p+q+r+s cao hon gi6i han duéi, cac

dic tinh ciia nhom flopolyete duogc thé hién day du.

Trong cong thic (2) va (3), d 1a s6 nguyén nam trong khoang tir 1 dén 3, t6t hon
néu d bang 1 hodc 2, va cac don vi lap lai lién quan c6 thé 1a mach thing hodc mach
nhanh.

Nhém Rf ¢6 cu tric khung cé cdng thire (2) hodc (3) dam bao tao ra mang hoa

cting c6 hé sb ma sat dong luc thip.

Ngoai ra, polyme mach thing c6 chu trac khung flopolyete va duge két thic bing
nhém c6 thé thiy phan & mot dau ctia chudi phan ti (trong d6 a bang 1 va Rf 1a nhém
flooxyalkyl hoa tri mdt c¢6 cong thirc (2)) 1a hitu hiéu dé tao ra mang hoa cimg c6 tinh
chéng mai mon twong dwong véi polyme mach thing dugc két thic bang nhém c6 thé
thiy phan & mbi dau cta chudi phan tir (trong d6 a bang 2 va Rf 1a nhém flooxyalkylen

héa tri hai c6 cong thitc (3)).

Vi du vé& Rf dugc thé hién dudi day.
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Cong thure hoa hoc 20
F(CF;0),CFy—
F(CF0)(CF,CF0)qCF—
F(CF,0),(CF,CF,0)4(CF,CF,CF;0).CF;—
F(CF;0),(CF,CF;0)4(CF,CF,CF,CF,0)s:CF5—
F(CF;0),(CF,CF;,0)q(CF,CF,CF;0),(CF,CF,CF,CF;0)s:CF5—
F(CF,CF,0)yCF;—
F(CF,CF,CF,0),CF,CF;—

F(CFCFZO)q-—CltF—
|
CF; CF,

——CF,0(CF,0),CF,—

——CF,0(CF,0),(CF,CF,0);CF—
——CF,0(CF;0),(CF,CF,0)4(CF,CF,CF,0),CF—

—— CF,0(CF0),(CF2CF20)(CF,CF,CF,CF,0) CF m—
——CF,0(CF,0),,(CF,CF,0)¢(CF,CF,CF,0),(CF,CF,CF,CF,0)s: CF 57—
——CF,CF,0(CF,CF,CF,0),CF,CF;—

—Cl:FO—(CFZCFO)u—CF2CF20—(CFCF20)V—(I:F—
| |
CF, CF, CF; CF;

trong d6, p’, q°, r’ va s’ doc 1ap v6i nhau 12 sd nguyén it nhit bang 1, véi gi6i han
trén cla ching giong gidi han trén cla p, q, r va s, u la sO nguyén nam trong khoang tir 1
dén 24, v 1a s06 nguyén ndm trong khodng tir 1 dén 24, u+v=r, va cac don vi 1ap lai riéng

biét c6 thé duge bo tri ngiu nhién.

Trong cong thire (1), Y 1 hydrocarbon hoéa tri hai dén sau, t6t hon néu Y 1a
hydrocarbon hoa tri hai dén bbn, va tét nhat néu Y 1a hydrocarbon héa tri hai, va chira
lién két siloxan, cdu truc silalkylen hodc nhém silarylen. Do gdc lién két c6 niang luong
lién két thap (thuong 1a gbe lién két ete) dugc loai bo khéi phan tir nay, nén c6 thé thu

dugc mang pht c6 tinh chong mai mon rat cao.
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Dic biét, Y duoc chon tir nhom hoa tri hai ¢ cac nhém alkylen dugce lién két
thong qua ciu tric silalkylen hodc ciu tric silarylen, va nhém héa trj hai dén sau c6 cac
nhém alkylen duoc lién két véi cac lien két cong hoéa tri cuia gbc polysiloxan hitu co
mach thing, mach nhanh hoc mach vong héa tri hai dén sau chira tir 2 dn 40 nguyén tir
silic, t6t hon néu 2 dn 10 nguyén tir silic. Tt hon néu Y 1a nhém héa tri hai c6 céc
nhom alkylen duogc lién két théng qua ciu tric silalkylen hodc cdu tric silarylen, hogc
nhém hoa tri hai dén bbn c6 cac nhom alkylen dugce lién két voi cac lién két cong hoa tri
ctia gbc polysiloxan hitu co mach thing, mach nhanh hodc mach vong héa trj hai dén bdn

chira 2 d¢én 10 nguyén ti silic.

Cau trac silalkylen ho#c cau truc silarylen dugc thé hién bdi cau tric sau.

Cong thirc héa hoc 21
R R
| |
—Si—R2-Si—
MR

trong do6 R' 1a C;-C, alkyl c¢6 thé giéng hodc khac nhau, nhu metyl, etyl, propyl
hodc butyl, hoac aryl, nhu phenyl. R%1a C,-C; alkylen, nhu metylen, etylen, hodc
propylen (trimetylen hodc metyletylen), hoéc arylen, nhu phenylen.

Vi du vé géc polysiloxan hitu co mach théng, mach nhénh hodc mach vong duogc
thé hién duéi day.

Cong thirc héa hoc 22
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trong d6 R' dwoc dinh nghia nhu trén, g 13 s6 nguyén nam trong khoang tir 1 dén
20, t5t hon néu ndm trong khoang tir 1 dén 10, h 13 s6 nguyén ndm trong khoang tir 2 dén
6, tbt hon néu nim trong khoang tir 2 dén 4, j 12 s6 nguyén nim trong khoang tir 0 dén 8,
t6t hon néu j bang 0 hoic 1, tong h+j 13 sb nguyén ndm trong khoang tir 3 dén 10, tot hon
néu nim trong khoang tir 3 dén 5, va k 12 sé nguyén nim trong khoang tir 1 dén 3, t6t hon

néu k bang 2 hoic 3.

Vi du vé Y dugc thé hién dudi day.

Cong thirc hoa hoc 23
P =\ G =\
—CHZCHZCH2—§i~©—s|i——CHZCHZ— —CHZCHZCHZ—sli—@—sli—CHZCHZCHZ—
CH, CH, CH, CH,
THZCHZ— CH,CH,CH,—
CH,
O-Si .~CH3 Cl;'s o- Sl/CH:’
—CHZCHZCHZ—SI ? —CH,CH,CH,~Si o
o\ Sl CH2CH2 O\ SI CHzCH2CH2
S' O CH3 SI O CH
cH; | CHj s
CH,CH,— CH,CH,CH,—
ot gHs g g
—CH,CH,CH,—8i~0~8i~CH;CH,— —CH,CH,CH,—Si—CH,~8i—CH,CH;CH,—
CH; CH, CH, CH,
CHs  CHy CHy CHy
—CH2CH2CH2—Sli'o'sli‘CHzCHzCHz— —CHZCHZCHz—?i—CH20H2-§i—CHZCHZCH2—
CH; CH; CH, CH,
Cong thitrc héa hoc 24

CHy \ CH;
—CH,CH,CH, s.-—o S|—€CH2)—

CH3

Trong d6 gl 1a s6 nguyén nim trong khoang tir 2 dén 22, tot hon néu nim trong
khoang tir 2 dén 10, va w 14 s6 nguyén nim trong khoang tir 2 dén 10, tot hon néu nim
trong khoang tir 2 dén 8.

Trong cong thirc (1), X 12 nhém c6 thé thiy phan c6 thé gibng hoic khic nhau.
Céac nhém X thich hop bao gdm C;-C;g alkoxy, nhu metoxy, etoxy, propoxy, iSopropoxy,
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va butoxy, C,-Cyo alkoxyalkoxy, nhu metoxymetoxy va metoxyetoxy, Ci-Cyq axyloxy,
nhu axetoxy, C,-C o alkenyloxy, nhu isopropenoxy, halogen, nhu clo, brom va iot. Trong

s0 d6, metoxy, etoxy, isopropenoxy va clo dugc uu tién.

Trong cong thic (1), R 12 C;-C,4 alkyl, nhu metyl, etyl, propyl hodc butyl, hodc

phenyl, vdi metyl dugc wu tién.

Chi sb duéi n 12 sb nguyén nim trong khoang tir 1 dén 3, tbt hon néu n bang 2
hoic 3, v6i n=3 dugc uvu tién nhit tir quan diém kha ning phan tng va bam dinh véi bé

mat vat phdm.

Chi s du6i m 12 s6 nguyén nim trong khoang tir 1 dén 5. Khi m nhéd hon 1, thi
kha nang bam dinh véi b& mit thdp. Khi m 16n hon 5, s6 luong alkoxy tan cling qué cao
anh huong bét loi dén dic tinh mong mudn. Tt hon néu m b%mg 1, 2 hoac 3, va t6t nhét

ncu m bang 1.

Trong cdng thirc (1), Z doc 1ap la hydro, hodc nhom c6 cong thic -SiR’(3.9X’,,
trong d6 R’ doc 1ap 1a C;-C, alkyl hodc phenyl, X* doc 18p 1a nhom c6 thé thily phén, a 1a
$6 nguyén nam trong khoang tir 0 dén 3, nhém c6 cong thirc -W-(SiR3.nXn)s, trong do R,
X va n dugc dinh nghia nhu trén, W 12 nhém hydrocarbon hoa tri hai dén séu c6 lién két
siloxan, c4u truc silalkylen hodc cAu trac silarylen, b 12 s6 nguyén nim trong khoang tir 1

dén 5, hodc nhom dugc chon tir cac cau triic ¢6 cong thirc sau:

Cong thire hoa hoc 25

trong d6 E 1a nhom hitu co hoa tri mot.

Trong cong thirc: -SiR’3.2X s, X’ 12 nhém ¢6 thé thay phan c6 thé gibng hoic
khéac nhau. Cac nhém X thich hop bao gdm C;-Cy alkoxy, nhu metoxy, etoxy, propoxy,
isopropoxy, va butoxy, C,-C alkoxyalkoxy, nhu metoxymetoxy va metoxyetoxy, C1-Cyo
axyloxy, nhu axetoxy, C»-Cy alkenyloxy, nhu isopropenoxy, va halogen, nhu clo, brom

va iot. Trong so d6, metoxy, etoxy, isopropenoxy va clo dugc uu tién.

R’ 1a C;-C;4 alkyl, nhu metyl, etyl, propyl hodc butyl, hodc phenyl, v6i metyl va

etyl dugc vu tién.
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Chi sb dudi a 1a s6 nguyén nim trong khoang tir 0 dén 3, tt hon néu a bing 0

hodc 1, véi a=0 dugc wu tién nhat tir quan diém d6 bén bao quan.

Trong cong thirc: -W-(SiRa.nXnbs R, X va n duge dinh nghia nhu trén, va b la )
nguyén nam trong khoang tir 1 dén 5. Khi b nho hon 1, thi kha ning bam dinh bé mit yéu.
Khi b 16n hon 5, tri s6 alkoxy tin cing tr& 1én qua cao, anh hudng bét loi dén dic tinh
mong mudn. Tét hon néu b 1a s6 nguyén nam trong khoang tir 1 dén 3, véi b=1 dugc wu
tién nhat.

W 1a nhom hydrocarbon hoa tri hai dén sau, t6t hon néu hoa tri hai dén bbn, tbt

hon nita néu hoéa tri hai c6 lién keét siloxan, cau truc silalkylen hodc cau truc silarylen.

Vi du vé& nhém hydrocarbon hoa tri hai dén séu c6 lién két siloxan, cdu tric
silalkylen hodc cAu trac silarylen, c6 cong thac W, 1a nhom hoéa tri hai ¢6 cac nhom
alkylen dugc lién két théng qua céu tric silalkylen hodc cAu trac silarylen, va nhém héa
tri hai dén sau c6 cac nhom alkylen duoc lién két v6i cac lién két cdng hoéa tri cua géc
polysiloxan hitu co mach th.:ing, mach nhanh hodc mach vong héa tri hai dén sau chira 2
dén 40 nguyén ti silic, t6t hon néu 2 dén 10 nguyén ti silic. Tét hon néu W 13 nhém hoa
tri hai c¢6 cac nhom alkylen dugc lién két thong qua cdu tric silalkylen hogc chu triic
silarylen, hoac nhom héa tri hai dén bdn c6 cac nhom alkylen duoc lién két véi cac lién
két cong hoa tri cua géc polysiloxan hitu co mach théng, mach nhanh hoac mach vong

héa tri hai dén bdn chira 2 dén 10 nguyén ti silic.

Vi du v& chu trac silalkylen, cdu tric silarylen, va gbc polysiloxan hitu co mach

thang, mach nhanh hodc mach vong hoa tri hai dén sau dugc the hién néu trén.

Vi du v& nhém W bao gém cac nhom duge thé hién dudi day.

Cong thirc hoa hoc 26
CHy CHy CHy CHy
—CHZCHZCH2—§i~O§i-CHch2— —CHZCHZCHZ—Sli—@—S'i—CHZCHZCHZ—
CH;, CH; CH;3 CH;,
cHchz_ CHchchz-
CH _ -
: o-giCHs Ctls o gi-CHs
—CH,CH,CH,~Si 0 —CH,CH,CH,~Si 0
O\S__o/Si\—CHchz— 0\ . /si\-cHchchz_
A CH, CH/S|"° CH,
CHs cH,cH,— % CH,CH,CH,—
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Cong thirc hoa hoc 27
Gt G
—CH,CH,CH,—Si-0-8i—CH,CH,—
CH; CHs
e GHy
—CH,CH,CH,—Si—0-8i—CH,CH,CH,—
CH; CH,
Cong thirc hoa hoc 28
o e Gy
—Si=CH,CH,— ——Si—0-8i-CH,CH,—
CH, CH; CHs
G
—'SII-CH2CH2CH2_
CH;

Trong nhém dugce chon tir cac cau tric c¢6 cong thirc sau:

Cong thirc héa hoc 29
(o) o
1l 1] 1
E-C~ E-S— E-P—
o E

E 1a nhom hitu co héa tri mot, dic biét 1a nhém hydrocarbon héa tri mot dugc thé
hodc khong dugc thé chira 1 dén 10 nguyén ti cacbon, ddc biét hon 1a 1 dén 6 nguyén tir
cacbon, t6t hon néu C;-Cg alkoxy hodc phenoxy. Vi du vé nhém E bao gém alkyl, nhu
metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, sec-
pentyl, tert-pentyl, siamyl, hexyl, isohexyl, sec-hexyl, tert-hexylv, thexyl; alkenyl, nhu
vinyl, allyl, propenyl; aryl, nhu phenyl, tolyl, xylyl; aralkyl, nhu benzyl, phenyletyl,
phenylpropyl; ciing nhu cdc dang dugc thé cia cic nhom néu trén trong d6 mot hoic
nhiéu hodc toan bd cac nguyén tir hydro dugc thé bang cac nguyén tir halogen, nhu flo,
brom, clo, xyano, nitro hodc C;-Cs alkoxy, nhu clometyl, clopropyl, brometyl, triflometyl,
triflopropyl, nonaflobutyl, xyanoetyl, nitrophenyl, metoxyphenyl; alkoxy, nhu metoxy,
etoxy, propoxy, butoxy, va phenoxy. Trong s6 ndy, C;-C, alkyl, phenyl va tolyl dugc uu
tién.

Vi du v& nhém Z bao gdm hydro va cac nhém dugc thé hién dudi dy.
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Cong thirc héa hoc 30
—Si(CHj3);
—SI(CH20H3)3
—Si
3
Cong thirc héa hoc 31
CH, CH,
_CHchchz’sli_O_SII-CHzCHz—Si(OCH:;)g
CH, CH;
CH, CH,
—CHchZCHz-S'i—Q—SIi-CHZCHZCHZ—Si(OCH3)3
CH;, CH,
GHy CHs
—CH,CH,CH,-Si-0-Si—CH,CH,-Si(OCH3)s
CH; CHj;
CH; CHj
—CH,CH,CH,-Si-0-S8i~CH,CH,CH,—Si(OCH3)3
CH; CH;
CHzCHz_si(OCH3)3
CH; :
HaQ_P’S"q _CH,CH,—Si(OCHs);
_CHchchz SI\ Si
°‘srd CH,
H,C CH,CH,—Si(OCH3);
CHchchz_si(OCH3)3
CH;
HaC\_,O’s"o\ _CH,CH,CH,—Si(OCHa)s
—CH2CH2CH2 Sl\ Si
O\ISi\_O CH3
H3C 'CH,CH,CH,—Si(OCH3);
Cong thirc hda hoc 32
CHs
—Si-CH,CH,~Si(OCHj)3
CH,
CHs
—Si~CH,CH,CH,—Si(OCH)s
CH,
CH; CHj
—Si-0-8i-CH,CH,-Si(OCH3);
CH; CH,
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Cong thic héa hoc 33
0O o]
c c
<7 CH, <7 CF,
ig A :
gl tla o
CH; CHq
2 I
—S§-CH —P—0CH,CH
0 OCH,CH,

Vi du v& silan duoc cai bién bang polyme chira flopolyete c6 cong thirc (1) dugc
thé hién dudi day. Trong mdi cong thire, chi s6 13p lai cia cac don vi lap lai & dang
flooxyalkyl hodc flooxyalkylen, ciing thé hién mtrc d6 polyme hoa, c6 thé 1a chi s6 bat ky
thoa man cong thirc (2) hodc (3).
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Cong thirc héa hoc 34
0z CH, CH,
CF30"(CF20)T(C2F40)TCFz—C_CH2CH2CH2'§iOS| CHchchz SI(OCH3)3
3 ? CH, CH,
GHy — G
CHZCHZCHz-SIi—Q§i-CHZCH2CH2—Si(OCH3)3
CH, CH,
5 GHy CHg
CF30—(CF;0)—(C,F40)—CF,—C—CH,CH,CH,~Si-0-Si—CH,CH,CH,—Si(OCHj)3
p1 qt CH, CH,
CH; CHs
CH2CHch2 SI O- Sl"CHzCHzCHz SI(OCH3)3
CH; CHs
0z CH; GHy
CF3O (Con) (C2F40) CF2 C- CH2CHch2 SI o- SI_CHchz SI(OCH3)3
CH; CH,
CH; CHy
CH2CH2CH2 SI o- S|—CH2CH2'—S|(OCH3)3
CH; CHs
GH,CH,CH,-Si(OCH;);
CH,
Cl)Z HsC, IO/SL
CF30‘(Con)p1'(CzF40)q1‘CF2 C_CHch2CH2‘—SI S|<CHch2cH2‘Si(OCH3)3
°\s G CH;
H,C  CH,CH,CH,-Si(OCH;);
CH2CH2CH2-Si(OCH3)3
CH,
Hsc\_,O’S"o\ _CH,CH,CH,~Si(OCH)3
CHch2CH2_SI\ Si
°‘srd CHy
H,C CH,CH,CH,-Si(OCHg)s
Cong thire héa hoc 35
9z CHs\ GH,
CF3O (Con)p1 (CzF40)q1 CFZ Cc- CHzCHzCHz SI o S|—€CH2>_SI(OCH3)3
CHy /,,CHs
CH3 CH3
CH,CH,CH,{-Si-0 SI—QCHZ)—sl(OCHg,)3
CH, | CHs
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Cong thtrc hoa hoc 36
CF3O—(Con)m‘(CzF40)q1‘CF2_C‘CH2CH2CH2_?i_CHZ_?i—CHch2CH2_Si(0CH3)3
CH; CH,
GHy  GHs
CH,CH,CH,—Si—CH,—Si—CH,CH,CH,—Si(OCH;);
CH, CH,
¥ GH  GHs
CF30—(CF0)p1~(C2F 40)q1~CF2—C—CH,CH,CH,—Si—CH,CH,~Si—CH,CH,CH,~Si(OCH)s
CH, CH,
CH, CH,

| |
CH,CH,CH, —Si—CH,CH,~Si—CH,CH,CH,—Si(OCH3)

CHs

CH;,

A . .
Cong thirc hoa hoc 37
CHy CHy ?Z c‘>z CHy CH
(H3C0)3Si—CH2CHch2-SIi—@—Sll—CHZCHZCHZ—C—CFZO-(CFZO) (CoF(O)CFy—C—CH,CH,CH,— S|—@—SI—CHZCHZCHZ—SNOCH,):,
CHy CH3 CH, CH,
CHs CHs GHs CHs
(H,CO)SSi—CHZCHZCHz—sli—®—s'l—CHzCHzCHz CHZCHZCHI—SII—@—S:i—CHZCHZCHZ-Si(OCH3)3
CH,3 CH; CH,3 CHy
CH;  GHy 0z 0z CHy CH;
(H5C0)Si—CH,CH;— Si=0-Si—CH,CH,CH,—C CFZO—(CFZO)—(CZF,,O)—CFZ—C-CHZCHZCHZ $i-0-Si-CH,CH,—Si(0CH);
CH, CH, ¢H, CH,
GH;  CH, CH; CH,
(H3CO);Si—CH,CH,—Si—0-Si—CH,CH,CH, CH,CH,CH;—Si~0-Si—CH,CH,—Si(OCHx);
CH; CH, CH; CH,
HyG, ,CH2CHLCH;—SI(0CHs); (HJCO);,Si—CHzCHzCH\z oH,
T ./
(HsCO)sSI—CHyCHICH; 0'3‘\0 CH, oz oz Has, ,o,sL
,5'\ SI—CHZCHZCHZ—C—CFzO—(CFzO) (C;F4O)—CFZ—C—CHZCHZCHZ—Si s -CH;CH,CH,—Si(OCH3)s
H;C N qi )
/SI d O<gi- -0 CHJ
CH / )
(H3C0)3Si—CH,CH,CH, 3 HyC  “CH,CH,CH,—Si(OCH3);
! H3C0);Si—CH,CH,CH
HyG, CH2CH,CH,—SI(OCHy)s (HsCOs z-r2 \2;:”3
(HsCO)3SI—CH,CH,CH, ST i’
P77 fHs HiC, 0770 CH,CH,CH,—Si(OCH,)s
Siy i CH,CH,CH, CH,CH,CH, S 57
H;C’ VRN
3 O‘Si’o 0\s _O CH,
/ “cH / -
(HLCO)sSI—CH,CH,CH 3 HyC CH,CH,CH,—Si(OCH);
~ . .
Cong thirc hoéa hoc 38
CHy\ CHj oz 0z CHy
(H3CO)sSi—{CHy)- s: 0 s- CH,CH,CH,-C-CF,0— (CFZO) (C2F4O)—CF2 —C~CH,CH,CH, Sl o Sl—(CHz)—Sl(OCH;,)a
CH, 1CH3 CH, ) CHa
GHy CH3 GHs \ GHs
(HsCONSI—{CHy)- s. o CH,CH,CH, CH,CH,CH, an o Sl—(CHz)—Sl(OCH3)3
CH, 1CH3 s C”s
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A L4 /4
Cong thire héa hoc 39
CH, CHy oz oz CHy cHy
(HiC0)sSi—CH,CH;CH,—Si~CHy—Si—CH,CH,CH; —C—CF,0—(CF0)—(C;F40)—CF,—C—CH,CH,CH,—$i—CH,—S$i—CH,CH,CH, ~Si(0CHy)s
CH;  CHs p a1 CH, CH;
CH;, GH CH, CHy
(HyCO);Si—CH,CH,CH,—Si~CH,—Si—CH,CH,CH, CH,CH,CH,—Si—CH,—Si—CH,CH,CH,—Si(OCH; )3
CH,3 CH;3 CH; CH,
CH, CH, Qz Qz CHy cHy
(H3C0)3Si—CH,CH;CH,—Si—CH,CH; — §i—CH,CH,CH,—C—CF,0—(CF,0)—(C4F40)—CF,—C~CH,CH,CH,—Si—CH;CH,—Si—CH,CH,CH, ~Si(0CH;)s
CH, CH;, P a1 CH, CH,
CHy CH CHy CH
(HyCO0);Si—CH,CH,CH, —Si—CH,CH,—Si—CH,CH,CH, CHzCHzCHz~§i—CHzCHz—§i—CHzCHzCHz—Si(OCHa);
CH;, CH, CH, CH;

Trong d6 Z, gl, va w dugc dinh nghia nhu trén, pl 13 sé nguyén nim trong
khoang tir 5 dén 100, q1 12 sb nguyén nim trong khoang tir 5 dén 100, va pl+ql 1a sb
nguyén nim trong khoang tir 10 dén 105.

Silan dugc cai bién bing polyme chira flopolyete c6 cong thirc (1) c6 thé duge

diu ché bang cac phuong phap sau.

Trudc tién, polyme chira flopolyete ¢6 nhém phan Ung, nhu axit florua, axit
halogenua, axit anhydrit, este, carboxylat hodc amit & dau tan cing ctia chudi phan tir
duoc tron voi chit phan Gmg 4i nhan va dung méi, nhu 1,3-bis(triflometyl)benzen hoic
tetrahydrofuran. Hon hop thu dugc dugce hoa gia & nhiét do nim trong khoang tir 0°C dén
80°C, t6t hon néu nim trong khoang tir 50°C dén 70°C, &t hon nita néu & khoang 60°C

trong 1 dén 6 gio, tot hon néu tir 3 dén 5 gio, tdt hon nita néu khoang 4 gio.

Vi dy v& polyme chira flopolyete c6 nhém phan tmg & dau tan cing cta chudi

phan tr dugc thé hién dudi day.

Cong thire héa hoc 40
i
Rf‘LC—F 3 Rf——C—OCH; | ,
- 0 [ ﬁ
Rf--_—lI:—CI o Rf——C—OH |
71
Rf——C—0—C—CHs | , Rf—.—C—'l“—CHa o

CH;,
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Trong d6 Rf va a dugc dinh nghia nhu trén.

Vi du v& chit phan (ng 4i nhén theo sing ché bao gdm allylmagie halogenua,
3-butenylmagie halogenua, 4-pentenylmagie halogenua, va 5-hexenylmagie halogenua.

Chét phan ting lithi trong tmg cling hiru ich.

Luong thich hop cua chét phan mg 4i nhan dugc sir dung nam trong khoang tir 2
dén 5 duong luong, t6t hon nita néu nam trong khoang tir 2,5 dén 3,5 duong lugng, thim
chi tét hon nita néu khoang 3 dwong lugng tinh trén 1 duong luong ciia nhom phan Ung

trén polyme chira flopolyete c6 nhom phan ng & dAu tan cung ctia chudi phén tir.

Sau d6, phan ting dugc dimg. Dung dich phan Gng thu duogc duoc phén tach thanh
16p nuéc va 16p dung moéi flo bing thiét bi phan tach. Lép dung mdi flo dugc rira bang
dung mdi hitu co trudc khi dung mdi dugc cit loai bo dé thu duoc polyme chua

flopolyete c6 nhoém hydroxyl va vi tri olefin & ddu tan cing ctia chudi phén ti, c6 cong

thace (a).
Cl)H
Rf C-(U—CH=CH2> ,

trong d6 Rf va a dugc dinh nghia nhu trén, va U la nhém hydrocarbon hoa tri hai.

(a)

o

Trong cdng thirc (a), U 12 nhém hydrocarbon héa tri hai, vi du vé nhém nay bao
gdm C;-Cg alkylen, nhu metylen, etylen, propylen (trimetylen, metyletylen), butylen
(tetrametylen, metylpropylen), hexametylen, octametylen, va alkylen chira Cs-Cg arylen

(vi du phenylen), nhu C-Cg alkylen-arylen. Tét hon néu U 1a C,-C, alkylen mach thing.

Tiép theo, néu cén, nguyén tir hydro ctia nhom hydroxyl trén polyme chira
flopolyete c6 nhoém hydroxyl va vi tri olefin & ddu tan cung cta chudi phan tr dugc thé

bang mot nhom khac.

Nguyén ti hydro cua nhom hydroxy] ¢6 thd duoc thé biang nhom silyl:
-SiR’ (3.9 X2 bang cach lién hop polyme chira flopolyete ¢6 nhoém hydroxyl va vi tri olefin
& dAu tin cing ctia chudi phan tir, c6 cong thic (a), v6i chét silyl hoa, va hoa gia hdn hop
thu dugc trong su c6 mit cla bazo, nhu bazo amin hodc bazo kim loai kiém, tiy y trong

dung mdi, nhu dung mdi flo hodc dung mdi hitu co, & nhiét 6 nim trong khoang tir 0°C
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dén 80°C, tét hon néu nim trong khoang tir 40°C dn 60°C, va tét hon nita néu khoang

50°C trong 1 dén 24 gid, tdt hon néu tir 2 dén 10 gid, va tét hon nira néu khoang 3 gio.

Theo phuong phap khéc, nguyén tir hydro ciia nhém hydroxyl c6 thé dugc thé
bang nhém silyl: -SiR’(3.9X’, 12 bang cach lién hop polyme chira flopolyete ¢6 nhom
hydroxyl va vi tri olefin & d4u tin cing cta chudi phan tir, c6 cong thirc (a), véi
hydrosilan, va khtr hydro héa hén hop thu dugc trong su ¢ mit cua chét xic tac khir
hydro hoa, nhu chét xuc tac kim loai nhém platin hodc chét xic tac bo, trong dung moi,
nhu dung méi flo hodc dung méi hitu co, & nhiét d6 ndm trong khoang tir 0°C dén 60°C,
t6t hon néu nim trong khoang tir 15°C dén 35°C, va tot hon nita néu khoang 25°C trong

10 phut dén 24 gio, tbt hon néu 30 phit dén 2 gid, va t6t hon nita néu khoang 1 gid.

Silyl halogenua hoic silyl triflat c6 thé dugc sir dung 1am chét silyl hoa. Vi du vé
chét silyl hoa bao gdm trimetylsilyl clorua, trietylsilyl clorua, tert-butyldimetylsilyl
clorua, triisopropylsilyl clorua, triphenylsilyl clorua, trimetylsilyl bromua, trimetylsilyl
triflat, trietylsilyl triflat, tert-butyldimetyl triflat, va triisopropylsilyl triflat. Khi bazo
khong dugc sur dung, hexametyldisilazan, trimetylsilyldimetylamin,
trimetylsilyldietylamin hodc trimetylsilylimidazol c6 thé dugc st dung thay thé. Tét hon
néu chét silyl héa duoc sir dung & lwong ndm trong khoang tir 1 dén 10 dwong lugng, tbt
hon nita néu nim trong khoang tir 1 dén 4 duong luong, tham chi tét hon nita néu khoang
2 duong lugng tinh trén 1 duong lvgng cia nhém hydroxyl trén polyme chira flopolyete

¢6 nhoém hydroxyl va vi tri olefin & dau tan cling cia chudi phan tir, c6 cong thitc (a).

Vi du v& hydrosilan bao gdm trimetylsilan, trietylsilan, tert-butyldimetylsilan,
triisopropylsilan, va triphenylsilan. Tt hon néu hydrosilan dugc sit dung & lugng nim
trong khoang tir 1 d&én 5 duong luong, tot hon nita néu nim trong khoang tir 1,5 dén 3
dwong lwong, tham chi tot hon nita néu khoang 2 dwong lrong tinh trén 1 duong lugng
ctia nhém hydroxyl trén polyme chira flopolyete c6 nhém hydroxyl va vi tri olefin & du
t4n ciing ctia chudi phan tt, c6 cong thirc (a).

Sau d6, phan ting dugc ding. Dung dich phan Gng thu dugc dugc phén tach thanh
16p nude va 16p dung mdi flo bing thiét bi phan tach. Lép dung méi flo duoc rira bing |
dung mdi hitu co trudc khi dung médi dugc cit loai bé dé thu dwoc polyme chira
flopolyete c6 nhom silyl va vi tri olefin & dau tan cting ctia chudi phan tir, c6 cong thic

(b).
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R3a

0 S|
4<u —CH= CH2> (b)
o

Trong d6 Rf, R’, X°, a, U, va a dugc dinh nghia nhu trén.

Vi du vé& phwong phép thé nguyén tir hydro ciia nhém hydroxyl bang nhém silyl: -
W-(SiR3.0Xp)p bao gdbm phuong phap lién hop polyme chua flopolyete c6 nhém
hydroxyl va vi tri olefin & diu tin cing cta chudi phan tir, c6 cong thic (a), véi
hydrosilan hodc hydrosiloxan c6 nhém silyl c6 thé thily phan & mot dau, va khir hydro
héa hén hop thu dugce trong sy c6 mit cia chét xuc tac khir hydro héa, nhu chét xtc tac
bo trong dung moi, nhu dung méi flo hodc dung moi hitu co & nhiét do nim trong khoang
tlr 0°C dén 60°C, t6t hon néu ndm trong khoang tir 15°C dén 35°C, va tét hon nita néu
khoang 25°C trong 10 pht dén 24 gio, t6t hon néu 30 phat dén 2 giv, va t6t hon nira néu
khoang 1 gio.

Vi du v& hydrosilan hodc hydrosiloxan ¢6 nhém silyl c6 thé thiy phan & mot dau

bao gdm céc hop chit dugc thé hién dudi day.
Cong thirc hoa hoc 43

CHy

H—Su—éCHﬁ—S.(ocm)3

CH3

CI:H3 CHs
H-si—0 s.—écn-lz-}—suocm)3
CH3 g CH3

trong d6 g va w dugc dinh nghia nhu trén.

Luong thich hop cta hydrosilan hodc hydrosiloxan duge st dung nim trong
khoang tir 1 dén 10 duong luong, t6t hon nita néu nim trong khoang tir 1,2 dén 5 duong
lugng tinh trén 1 duong lugng ciia nhom hydroxyl trén polyme chira flopolyete c6 nhém

hydroxyl va vi tri olefin & dAu tin ciing ctia chudi phan tir, c6 cong thuc (a).

Sau d6, phan tng dugc ding. Dung dich phan tng thu dugc dugc phan tach thanh
16p nuée va 16p dung mdi flo bang thiét bi phan tach. Lép dung méi flo duoc rira bang

dung mdi hitu co trude khi dung mdi dugc ct loai bé dé thu dugc polyme chia
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flopolyete c6 nhom hydroxyl va vi tri olefin & dAu tan cing ciia chudi phéan tir dugc thé

bing nhom silyl ¢6 thé thity phan, cé cong thiic (c).

R3-n

T—w—éi—xn
Rf C—QU—CH=CH2> 2 |, (¢)

trong d6 Rf, W, R, X, n, U, va a dugc dinh nghia nhu trén.

Vi du vé& phuong phap thé nguyén tir hydro ctia nhém hydroxyl nhém carbonyl,
sulfonyl hoic phosphoryl bao gdbm phuong phép lién hop polyme chita flopolyete c6
nhém hydroxyl va vi tri olefin & dAu tan ciing ctia chudi phan tit, c6 cong thic (a), v6i
chit axyl hoa, sulfonyl hoa hodc phosphoryl hoa, va héa gia hdn hop thu duge trong su
cd mit cua bazo, nhu bazo amin hoac bazo kim loai kiém va tuy y chét xtic tac, nhu N,N-
dimetyl-4-aminopyridin trong dung méi, nhu dung méi flo hodc dung méi hitru co ¢ nhiét
5 nim trong khoang tir 0°C dén 100°C, t6t hon néu nim trong khoang tir 50°C dén 70°C,
va t6t hon nita néu khoang 60°C trong 10 dén 25 gid, tét hon néu 15 dén 20 gio, va tbt

hon nita néu khoang 18 gio.

Axyl halogenua c6 thé dugc st dung lam chit axyl hoa, nhu axetic anhydrit,
propionic anhydrit, trifloaxetic anhydrit, benzoic anhydrit, axetyl halogenua, propionyl
halogenua, trifloaxetyl halogenua, benzoyl halogenua, va metylbenzoyl halogenua. Tét
hon néu chét axyl héa dugc sir dung & lugng ndm trong khoang tir 1 dén 10 dwong lugng,
t6t hon nita néu ndm trong khoang tir 3 dén 6 dwong luong, tham chi t6t hon nira néu
khoang 5 duong lugng tinh trén 1 dwong luwgng cia nhém hydroxyl trén polyme chira
flopolyete c6 nhom hydroxyl va vi tri olefin & dAu tin cing ciia chudi phan tir, c6 cong

thirc (a).

Sulfonyl halogenua c6 thé dugc sir dung 1am chat sulfonyl héa, nhu metansulfonyl
clorua, triflometansulfonic anhydrit, nonaflobutanesulfonyl clorua, p-toluensulfonyl
clorua, va o-nitrobenzensulfonyl clorua. T6t hon néu chét sulfonyl héa duge st dung &
lwong nim trong khoang tir 1 dén 10 duong lwong, tét hon nita néu nim trong khoang tir
2 dén 5 dwong luong, thAm chi t6t hon nita néu khoang 3 duong lugng tinh trén 1 duong
lugng ctia nhém hydroxyl trén polyme chita flopolyete c6 nhém hydroxyl va vi tri olefin

& dau tan cling cia chudi phan tit, c6 cong thirc (a).
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Phosphoryl halogenua c6 thé dugc sir dung chit phosphoryl héa, nhu
dimetylphosphoryl clorua, dietylphosphoryl clorua, va diphenylphosphoryl clorua. Tét
hon néu chit phosphoryl héa dugc st dung & lwong ndm trong khoang tir tbt hon néu
nim trong khoang tir 1 dén 10 duong lwong, t6t hon nita néu ndm trong khoang tir 2 dén
5 dwong luong, tham chi t6t hon nita néu khoang 3 duong lwong tinh trén 1 duwong luong
cua nhém hydroxyl trén polyme chira flopolyete c6 nhom hydroxyl va vi tri olefin & dau

tan ciing ctia chudi phan tir, ¢6 cdng thirc (a).

Sau d6, phan (ng dugc ding. Dung dich phan tng dugc phén tich thanh 16p hiru
co hodc 16p nude va 16p dung mdi flo bang thiét bi phan tach. Lép dung mdi flo dugc rira
bing dung mdi hitu co trudc khi dung moi dugc ct loai bo dé thu duoc polyme chira
flopolyete c6 nhom hydroxyl va vi tri olefin & dAu tan cing cta chudi phan tt dugc bao

vé bang nhom carbonyl, sulfonyl hogc phosphoryl, ¢6 cdng thirc (d).

(l)—B
Rf 04<U—CH=CH2 ) 2 |, (d)

trong d6 Rf, U, va a dugc dinh nghia nhu trén. B 1a nhém dugc chon tir cac ciu

tric ¢6 cdng thire sau:

Cong thirc hoa hoc 46

trong d6 E dugc dinh nghia nhu trén.

Vi du vé& phuong phép thé nguyén tir hydro ctia nhém hydroxyl bang nhom khéng
duogc thé & dau tn cing bao gdm phuong phép lién hgp polyme chira flopolyete c6 nhom
hydroxyl va vi tri olefin & dau tan cing cua chudi phan ti, c6 cdng thirc (a), Vi chét
olefin hoa, va hoa gia hdn hop thu dugc trong sy ¢6 mit cia bazo, nhu bazo amin hodc
bazo kim loai kidm va tuy y chit bd trg ting cudng phan tng, nhu tetrabutylamoni
halogenua hodc kim loai kiém halogenua trong dung mdi, nhu dung moéi flo hodic dung
mbi hitu co & nhiét d nam trong khoang tir 0°C dén 90°C, t&t hon néu nim trong khoang
tir 60°C dén 80°C, va tét hon nita néu khoang 70°C trong 1 dén 25 gio, tot hon néu nim

trong khoang tir 3 dén 10 gio, va t6t hon nita néu khoang 6 gio.
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Allyl halogenua c6 thé dugc sir dung chat olefin héa, nhu allyl clorua, allyl bromua,
allyl iodua, 4-clo-1-buten, 4-brom-1-buten, 4-iodo-1-buten, 5-clo-1-penten, 5-brom-1-
penten va 5-iodo-1-penten. Tét hon néu chit olefin héa duge st dung & lwong ndm trong
khoang tir 1 dén 10 dwong lugng, t6t hon nita néu 2,5 to 6 duong luong, thim chi tét hon
nira néu khoang 5 duong lugng tinh trén 1 dwong lugng ctia nhom hydroxyl trén polyme
chira flopolyete c6 nhom hydroxyl va vi tri olefin & du tan cting cia chudi phan tir, c6

cong thuc (a).

Sau do, phan tng dugc dung. Dung dich phan tng thu dugc dugce phan tach thanh
16p nudce va 16p dung méi flo bing thiét bi phan tach. Lép dung mdi flo duge rira bing
dung modi hitu co truéc khi dung moéi duge cét loai bo dé thu dugc polyme chtra

flopolyete c6 céc vi tri olefin & dAu tan cing cua chudi phan tir, ¢6 cdng thirc (e).

O—V—CH=CH,

’ (e)
Rf C U—CH=CH; |, o

trong d6 Rf, U, va a dugc dinh nghia nhu trén. V 1a lién két don hoic nhom

hydrocarbon hoa tri hai.

Trong cbng thic (e), V 12 lién két don hodc nhém hydrocarbon hoa tri hai. Vi du
vé nhém hydrocarbon héa tri hai bao gdm C;-Cy alkylen, nhu metylen, etylen, propylen
(trimetylen, metyletylen), butylen (tetrametylen, metylpropylen), hexametylen,
octametylen, va alkylen chita C4-Cg arylen (vi du phenylen), nhu C;,-Cy alkylen-arylen.
Tét hon néu V 1a lién két don hoic C;-C, alkylen mach thang.

Tiép theo, mot trong s6 cac polyme chira flopolyete c6 vi tri olefin & dAu tan cling
ctia chudi phan tit, c6 cdng thirc (a) dén (e) duoc phan tng vé6i hop chét silic hitu co ¢6 it
nht hai nhoém SiH trong phén tir, sau d6 hop chit polyme phan tmg c¢6 nhém SiH & dau
tan ctng va hop chét silic hitu co ¢6 vi tri olefin va nhém tan cing c6 thé thity phan trong
phéan tir dugc hoda gia trong su c6 mat cua chét xtc tac phan ung hydrosilyl héa, nhu dung
dich toluen chira phitc chit axit cloplatinic/vinylsiloxan & nhiét do nim trong khoang tir
40°C dén 120°C, tdt hon néu ndm trong khoang tir 60°C dén 100°C, va t6t hon nira néu
khoang 80°C trong 1 dén 72 gio, t6t hon néu ndm trong khoang tir 20 dén 36 gio, va tbt

hon nira néu khoang 24 gid.
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Theo cach khac, mét trong s6 cac polyme chira flopolyete c6 vi tri olefin & dau tan
cling cta chudi phan tir, c6 cong thirc (a) dén (e) va hop chét silic hitu co ¢6 nhém SiH va
nhom tin cliing c6 thé thiy phan trong phan tir dwgc héa gia trong sw ¢6 mit clia chét xuc
tac phan tUng hydrosilyl héa, nhu dung dich toluen chta phic chat axit
cloplatinic/vinylsiloxan & nhiét d6 ndm trong khoang tir 40°C dén 120°C, tit hon néu
ndm trong khoang tir 60°C dén 100°C, va t6t hon nita néu khoang 80°C trong 1 dén 72

gidy, tdt hon néu ndm trong khoang tir 20 dén 60 gid.

Tét hon néu hop chét silic hitu co c6 it nhit hai nhém SiH trong phén tir dugc

chon tlr cac hop chét co cong thirc sau.

Cong thirc hda hoc 48
1 R1
I I I
H—slu—R2 s|— sln—o S||—H
g R

trong d6 Rl, R2, g, h, va j dugc dinh nghia nhu trén.

Vi dy v& hop chit silic hitu co ¢6 it nhit hai nhém SiH trong phén tir dugc thé hién

dudi day.
Cong thirc hoa hoc 49
c|:H3 <I:H3 C|IH3 c!:H3 c|:|-|3 c|:H3
H—S|i4©78Ii—H H—Sli—CHz—Sii—H H—Sli—O—Sli-—H
CH, CH, CHj CHj CH;  CH;
™o ™ot
H— Iu—o—slu—o—slu—H H—Sii—O—-SII—O—Sll—O—Sll—H
CH; CH; CH, CH; CH; CH; CHy
[
CH; _ L.~CHs
NS s-—o S|—H
H—Si o)
c|> S| y CH3 o CH3
Neio? \
S0 oy
CHs | 3
H
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Luong thich hop ciia hop chit silic hitu co ¢6 it nhit hai nhém SiH trong phan tir
duoc st dung ndm trong khoang tir 5 dén 20 duong lugng, t6t hon néu nim trong khoang
tir 7,5 dén 12,5 duong lwong, va tot hon nita néu khoang 10 dwong lugng tinh trén 1
dwong lwong ciia nhém khong no & dau tin cing trén polyme chira flopolyete c6 vi tri

olefin & ddu t4n cing cta chudi phén tir, c6 cong thirc (a) dén (e).

Tt hon néu hop chét silic hitu co ¢6 vi tri olefin va nhém tin cling ¢6 thé thury phan

trong phén tr dwoc chon tir cac hop chét ¢ cong thire sau.
Cong thirc héa hoc 50

T:‘a-n
H,C=CH—T—Si—X,

trong d6 R, X, va n dugc dinh nghia nhu trén. T 1a lién két don hodc nhom

hydrocarbon héa tri hai.

T 1a lién két don hodc nhém hydrocarbon hoa tri hai. Vi du vé nhém hydrocarbon
hoa tri hai bao gébm C;-Cg alkylen, nhu metylen, etylen, propylen (trimetylen,
metyletylen), butylen (tetrametylen, metylpropylen), hexametylen, octametylen, va alkylen
chita C¢-Cy arylen (vi du phenylen), nhu C;-Cg alkylen-arylen. Tét hon néu T 1a lién két

don hodc metylen.

Luong thich hop cia hop chét silic hitu co ¢6 vi tri olefin va nhém tan cling c6 thé
thity phan trong phan tir dugc st dung nim trong khoang tir 2 dén 6 duong luong, tét hon
nita néu nam trong khoang tir 2,2 dén 3,5 duong lugng, va tham chi tdt hon nita néu
khoang 3 dwong luong tinh trén 1 duong lwong ciia nhém SiH & dau tin clng ctia hop

chit polyme phan tng.

Hon nita, tot hon n€u hop chat silic hitu co ¢c6 nhém SiH va nhém tan cung c6 thé

thity phan trong phan tir 12 hop chét c¢6 cong thirc sau.

o\ g
H—-8i—0 sli—ecuﬁw—suocm)g,
CH3 g CH3

trong d6 g va w dugc dinh nghia nhu trén.

Cong thirc hoéa hoc 51
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Luong thich hop cta hop chét silic hitu co ¢6 nhém SiH va nhém tan ciing c6 thé
thity phén trong phén tir dugc sir dung nim trong khoang tir 5 dén 20 dwong luong, tot
hon nita néu nim trong khoang tir 7,5 dén 12,5 duong lugng, va tham chi t6t hon nita néu
khoang 10 duong lugng tinh trén 1 duong lugng ciia nhém khong no & dau tan cung trén
polyme chira flopolyete c6 vi tri olefin & d4u tan cling ciia chudi phan i, c6 cong thirc (a)

dén (e).

Sau d6, dung méi va cic chit chua phan tmg dugc cét loai bé trong didu kién ap suét
giam dé thu dugc silan duge cai bién bing polyme chira flopolyete c6 cong thirc (1). Luu

y rang cac phan ing néu trén c6 thé dugc thuc hién riéng hodc lién tuc.

Ché phim xir Iy bé mit theo sang ché chira silan dugc cai bién bing polyme chira
flopolyete c6 cong thirc (1). San phidm ngung tu thily phan mot phén cua silan dugc cai
bién bing polyme chira flopolyete dwgc didu ché bang cach thiy phin mot phan va
ngung tu nhém tin cung co6 thé thuy phén trén silan bang phuong phap da biét, ciing hitu
ich.

Ché phim xtr Iy bé mit theo sang ché c6 thé con chira polyme chtra flopolyete (sau
day goi tit 1a “polyme khong chirc ning”) c6 cong thirc (4):
A-Rf'-A (4)
trong do A 1a flo hodc nhom hoéa tri mt chua flo c6 dau tan cung la géc -CF;, va
Rf 1a gbc polyme chira flooxyalkylen héa trj hai.

Trong cong thirc (4), A 1a flo hodc nhém hoéa tri mot chira flo c6 dau tan cung
la géc -CF3, t6t hon néu flo hodc C;-Cq perfloalkyl mach théng, tdt hon nita néu -F, -
CF3, -CFzCF:; hOaC -CFzCFzCF:J,.

Rf 1a gbc polyme chira flooxyalkylen hoéa tri hai. Vi du wu tién vé Rf duoc thé

hién dudi day.
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Cong thirc hoa hoc 53

—0 ~€ CFZCI:FO }ﬂ ( CF,0 )pz

CF;
—o ~< CFZCFZOHCFZO%
q2 p2
r
—o—ecl:FConﬁ—
CFs @

trong d6 p2 1a sb nguyén ndm trong khoang tir 5 dén 200, t&t hon néu nim trong
khoang tir 10 dén 100, q2 13 sb nguyén nim trong khoang tir 5 dén 200, t5t hon néu nim
trong khoang tir 10 dén 100, r1 14 sé nguyén nim trong khoang tir 10 dén 200, t6t hon néu
nim trong khoang tir 20 dén 100, t1 13 s6 nguyén nim trong khoang tir 5 dén 200, t&t hon
néu nim trong khoang tir 10 dén 100, t2 13 sé nguyén nam trong khoang tir 10 dén 200,
t6t hon néu nim trong khoang tir 20 dén 100, t1+p2 13 sé nguyén nim trong khoang tir 10
dén 205, t6t hon néu nim trong khoang tir 20 dén 110, va q2+p2 13 sé nguyén nim trong
khoang tir 10 d&n 205, t6t hon néu ndm trong khoang tir 20 dén 110.

Vi du v& polyme khong chirc ning c6 cong thirc (4) duoc thé hién duéi day.

Cong thirc hoa hoc 54

| t1 p2
CF,
CF30*€CFZCFZOHCF209—CF3
q2 p2
F‘% CF2CF2CF20 %CFzCFg,

ri+1
F—<-<|:FC|=20—>C|=ZCF3
CF3 t2+1

trong do6 p2, g2, rl, t1, va t2 dugc dinh nghia nhu trén.
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| Mic du luong cuia polyme khong chirc ndng c6 cong thirc (4) dugce st dung khong
bi gi6i han cu thé, nhung t&t hon néu lugng cia polyme khong chirc ning c6 cong thic
(4) ndm trong khoang tir 0,1 dén 60% khéi luong, tét hon nita néu nim trong khoang tir
10 dén 40% khdi lugng tinh trén khéi lugng cua silan dwoc cai bién bing polyme chira
flopolyete c6 cong thirc (1) va/hodc san phédm ngung tu thuy phan mot phan cta né.
Luong polyme khdng chirc ning cé cong thirc (4) qué cao c6 thé anh hudng dén kha ning
bam dinh.

Khi can, chét xic tdc ngung tu thiy phan c6 thé dugc bd sung vao ché pham xir Iy
b& mit theo sang ché. Vi du vé chét xtc tic ngung tu thily phan bao gdm hop chét thiéc
hitu co, nhu thiée dibutyl dimetoxit va thiéc dibutyl dilaurat, hop chét titan hiru co, nhu
tetra-n-butyl titanat, axit hitu co, nhu axit axetic, axit metansulfonic, axit carboxylic dugc
cai bién flo, va axit vo co, nhu axit hydrocloric va axit sulfuric. Trong s6 nay, axit axetic,
tetra-n-butyl titanat, thiéc dibutyl dilaurat, va axit carboxylic dugc cai bién flo dugc wu
tién. Chit xtc tac nay c6 thé duoc bd sung vao & luong c6 hoat tinh xic tdc nam trong
khoang tir 0,01 dén 5 phan, t5t hon néu nim trong khoang tir 0,1 dén 1 phan khéi lwgng
tinh trén 100 phan khéi luong cua silan duogc cai bién bing polyme chira flopolyete

va/hodc san phdm ngung tu thiy phan mot phan ciia né.

Ché phim xu 1y bé mit theo sang ché c¢6 thé con chira dung méi. Cac dung mbi
thich hop bao gébm dung méi hydrocarbon béo dugc cii bién flo, nhu perfloheptan va
perflooctan; dung méi hydrocarbon thom duoc cai bién flo, nhu m-xylen hexaflorua hozc
1,3-bis(triflometyl)benzen va benzotriflorua; dung moi ete dugce cai bién flo, nhu metyl
perflobutyl ete, etyl perflobutyl ete, va perflo(2-butyltetrahydrofuran); dung moi
alkylamin duoc cai bién flo, nhu perflotributylamin va perflotripentylamin; dung méi
hydrocarbon, nhu benzin dau mo, dung moi tréng, toluen, va xylen; dung mdi keton, nhu
axeton, metyl etyl keton, va metyl isobutyl keton. Trong sé nay, dung méi dugc cai bién
flo dugc uu tién theo quan diém vé& do hoa tan va kha ning thiAm hut, v6i m-xylen
hexaflorua, perflo(2-butyltetrahydrofuran), perflotributylamin, va etyl perflobutyl ete

duoc uu tién hon.

Céc dung méi c6 thé duge st dung & dang hdn hop chira hai hoic nhiu dung moi,
t6t hon néu sao cho silan dugc cai bién bang polyme chira flopolyete va/hodc san pham

ngung tu thily phan mét phin cta n6 dugc hoa tan dong nhét trong dung moi. Néng do
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t6i wu cta silan duogc cai bién bing polyme chira flopolyete va/hodc san phim ngung tu
thily phin mot phin ciia né trong dung mdi ndm trong khoang tir 0,01 dén 40% khéi
lugng, dic biét ndm trong khoang tir 0,05 dén 25% khéi lugng ciia ché phim xir ly bé

mit, mic du c6 thé thay dbi theo phuong phap xir Iy cu thé.

Ché phim xur ly bé mit theo séng ché duoc st dung trén vat phém nhua c6 bé mit

da dugc xir Iy trude bang Si0,, dé tiép tuc xir 1y bé mit da dugc xir Iy trude nay.

- Tét hon néu vat phém nhua duoc ché tao bf?mg nhua déo nhi€t. Pac bi€t, mang
nhua déo nhiét dugc xir Iy bing mang phi cing (mang phu cing), t6t hon néu mang
nhya déo nhiét c¢6 do cimg but chi it nhit bing 4H, nhung khong dugc xir Iy bing mang
pht cimg (mang nhya c¢6 d6 climg cao), va mang nhya déo nhiét c¢6 16p chéng phan chiéu

(mang chéng phan chiéu) duge sir dung.

Theo sang ché, vat pham nhua d3 duge xir 1y trudce bang SiO, duoc st dung. Tt
hon néu vat phdm nhua da dugc xit Iy truée bang SiO, bang phuong phap phiin xa do do

bam dinh vét phAm nhya va chét xtr Iy ndy dwoc cai thién.

Ché phim xtr Iy bé mit c6 thé dugc phi 1én vat phim néu trén bing phuong phap
bat ky da biét, nhu pha bang ban chai, nhung, phun suong va bay hoi. Trong trudng hop
phuong phép bay hoi, k¥ thuat gia nhiét khong bi gi6i han cu thé va c6 thé la ky thuat gia
nhiét bing dién tré hodc k§ thudt gia nhiét EB. Cac diéu kién hoéa cimg thay doi theo
phuong phap héa cing cu thé. Khi ché phim nay dugc phi bang phuong phap bay hoi
hodc phun swong va vat phim 12 mang nhua da duogc xt ly bang SiO,, thi cac diéu kién
héa ctmg thich hgp bao gdm nhiét do nim trong khoang tir nhiét d6 phong (25°C) dén
200°C va thoi gian 5 phat dén 24 giv, dac biét 10 phit dén 12 gid. Céac diéu kién hoa
cing 4m ciing thich hop. Theo sang ché, ngay ca & nhiét do phong, thoi gian hoa cling
ngén tir 10 phat dén 24 gid, dic biét 30 phat dén 12 giv, va dic biét hon 1a 30 phut dén 1
gidr 1 du. Mang phu hoa cting thuong c6 chiéu day nim trong khoang tir Inm dén 100nm,
t6t hon néu ndm trong khoang tir Inm dén 25nm mic du chiéu day dugc chon thich hgp
phu thudc vao vat phém.

Trude khi ché phdm xir Iy bé mit chira silan dugc cai bién bing polyme chira
flopolyete va/hodc san phdm ngung tu thity phan mot phin cta n6 duge phu 1én vat pham,
cac nhém c6 thé thiy phan trén polyme vi/hoic san phim ngung tu trong ché phdm c6

thé duoc thiy phéan trude. Trong trudng hop phuong phép phun suong, ché phdm xtr ly
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bé mat duge hoa tan bing dung mdi flo chira nuée, nhy d6 cac nhém c6 thé thity phan
trong ché phim dugc thity phan dé thu dwoc cac nhém Si-OH trong dung dich. Sau do,

dung dich nay duoc phun swong, véi uu diém 14 héa cimg nhanh sau khi phu.

Vi du wu tién vé vt phidm nhua dugc xir 1y bang ché pham xtr Iy bé mit bao gdm
vét phdm quang hoc, bang cam tng, mang chdng phan chiéu, va chit nén thach anh dugc
st dung toan by hodc dudi dang bd phén trong cic san phém, nhu hé théng dinh vi xe,
dién thoai di dong, may anh ki thuat sb, may quay phim k§ thuét s6, PDA, may nghe
nhac xéach tay, may nghe nhac trén xe, bang diéu khién trd choi, 6ng kinh, 6ng kinh may
anh, kinh loc, kinh ram, dung cu y té (vidu 6ng soi da day), méy photocopy, may tinh ca
nhan, man hinh LC, man hinh EL hitu co, man hinh plasma, man hinh cdm GUng, mang
bao v€, mang phu cing, mang nhwa c6 dd cung cao, mang chéng phéan chiéu, va thiét bi

dau cudi co thé deo.

Do ché phim xtr Iy bé mit c6 kha ning chéng thAm nuéc/dau va do bén cao ngay ca
khi duge phu 1én vat phim nhwa d& xir Iy bd mit va hoa cimg trong diéu kién vira phai,
thuong & nhiét d6 phong trong thoi gian ngin, nén ché phim nay dic biét hitu ich dé tao
ra 16p chéng thAm nuéc/dau trén éng kinh, man hinh cdm (g, mang phu cing, mang
nhya ¢6 do cing cao, mang chéng phan chiéu, va thiét bi dau cudi co thé deo. Theo sang
ché, mang nhya cé dd cung cao la vat phém thu duoc béng cach duc vat phém nén nhua
c6 dd cung but chi it nhit bang 4H, dic biét 1a mang nhya thu duge bang cach dic vat
phidm nén nhuya, c6 béan trén thi trudng duéi dang nhan hiéu Sil Plus do Nippon Steel
Chemical Corp. cung cip va mang HD do Gunze Ltd. cung clp, va dugc quang cdo 13

mang thay kinh, nhung khéng chi giéi han & cac mang nay.
Vi du thuc hién sang ché

Sang ché s& dugc mo ta chi tiét hon théng qua cac vi du sau, nhung khong chi gi¢i

han & céc vi du nay.

Céc hop chét thu duoc trong cac vi du diéu ché dugc str dung trong céc vi du sang

ché va vi du so sanh.
Vi du didu ché 1: Piéu ché hop chét 1

Trong thiét bi phan tng, 150g tetrahydrofuran va 300g 1,3-bis(triflometyl)benzen
dugc tron, va 160mL allylmagie bromua 0,7M dugc bd sung nho giot vao. Sau do, 200g
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(4,810 mol) hop chét c6 cong thirc (A):
i
CF30—(CFZO)p1—(C2F40)q1-CF2—C—F (A)
p1:q1 =47:53, p1+q1 =~ 43

dugc bd sung nhé giot tir tir vao. Dung dich thu duogc duge gia nhiét & nhiét do
60°C trong 4 gio. Sau d6, dung dich nay duoc lam ngudi dén nhiét @6 phong va 300g
dung dich nudce axit hydrocloric 1,2M dugc bd sung nho giot vao dé dimg phan tmg. Lép
bén dudi hoac 16p flo dligc thu hdi bang thiét bi phan tach va rira bang axeton. Lép bén
duéi hodc 16p flo sau khi rira dugc thu hdi mot 14n nita. Dung méi con du duge cét loai
b6 trong diéu kién chan khong dé thu duoc polyme chira flopolyete c6 cong thirc (B).
OIH
CF3O—(CF20)p1—(C2F4O)q1-CF2—Clz—CHch=CH2 (B)
CH,CH=CH,
p1:q1 =47:53, p1+q1 ~ 43

Thiét bi phan tmg dugc nap véi 42,2g (1,0% 10”2 mol) hop chét c6 cong thire (B).

OH
|
CF30_(Con)p»‘_(C2F40)q1'CFZ—?-CH20H=CH2 ( B )
CH,CH=CH,
p1:q1 =47:53, p1+q1 ~ 43

Hop chit ndy dugc hoa tan trong 80g 1,3-bis(triflometyl)benzen va tron véi
8,0x10%g (chi chira 2,1x10° mol Pt) dung dich toluen chira phirc chit axit
cloplatinic/vinylsiloxan va 37g (1,9x10™" mol) 1,4-bis(dimetylsilyl)benzen. Hon hgp thu
duge duogc hoa gia & nhiét do 80°C trong 7 gid. Dung moi va cac chit chua phan tng
duge cét loai bd trong didu kién chan khong dé thu duge polyme chira flopolyete c6 cong

thte (C).

T GHo G5
CF3O—(CFZO)—(C2F4O)——CF2—C—CH2CHZCH2—Sﬂ—@—?i—H
p1 q1 CHj CH,
s s (C)
v CH,CH,CH,—Si Si—H
p1:q1 =47:53, p1+q1 =~ 43 CH;3 CH;
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'H-NMR: & 0-0,2(-Si(CHs),) 24H; & 0,4-0,6(-CH,CH,CH,-Si) 4H; 8 1,3-1,6(-
CH,CH,CH,-Si) 4H; & 1,6-1,9(-CH,CH,CH,-Si) 4H; & 3,6-4,2(-SiH) 2H; & 6,6-7,1(-
CeHy4) 8H.

Trong thiét bi phan tng, 23,1g (0,5x 102 mol) hop chét c6 cong thirc (C):

OH

| GHo = G
CF;,O—(CFZO)—(02F40)—CF2—C—CH2CH2CH2—S|i~©fs|i—H
1 1
P a CHs CH,
G s (C)
CHch2CH2—s‘I SII—H
pi:q1 =47:53, pi+ql =~ 43 CH; CH,3

dwoc tron v6i  100g  1,3-bis(triflometyl)benzen, 3,3g (2,0% 102 mol)
allyltrimetoxysilan, va 6,0x 10%g (chi chira 1,6x10° mol Pt) dung dich toluen chira phirc
chét axit cloplatinic/vinylsiloxan. Hbn hop thu dugc duge hoa gia & nhigt do 80°C trong
2 gi¢. Dung moi va cac chét chua phan tng dugc cét loai bo trong diéu kién chan khong

8 thu dwoc hop chét dang léng (hop chét 1).

Két qua phan tich "H-NMR cho thdy hop chit 1 ¢6 cong thirc (D).

o oty — Gy
CF30—(CF20)—(CZF40)—CF2—c—CHZCHchz-Si—Q—Si-CHZCHZCHZ—Si(OCHs)s
p1 q1 | |
CH, CH,
CH, CH, (D)
CH2CH2CH2-SIi—@—Sli-CHZCHZCHz—Si(OCHg,)?,
CH; CH,

p1:q1 = 47:53, p1+q1 ~ 43

'H-NMR: § 0-0,2(-Si(CHs),) 24H; & 0,4-0,6(-CH,CH,CHy-Si, -Si-CH,CH,CH,-S1)
12H; § 0,9-1,3(-CH,CH,CH,-Si, -Si-CH,CH,CH,-Si) 12H; 8 2,8-3,2(-Si(OCH3);) 18H; 6
6,3-7,8(-C¢Ha) 8H.

Vi du didu ché 2: Pidu ché hop chét 2

Trong thiét bi phan tng, 100g 1,3-bis(triflometyl)benzen dugc trén véi 8,2g
(5,4><10'2 mol) DBU (diazabixycloundecen) va 114g (2,7 %10 mol) hop chét c6 cong
thtre (B).

OH
I
CF3O—(CFZO)p1—(C2F4O)q1-CFZ—C—CH2CH=CH2 (B)
CH,CH=CH,
p1:q1 = 47:53, p1+q1 = 43

-40-



31477

Sau do, 5,8g (5,410 mol) trimetylclosilan dugc bd sung nho giot vao. Sau do,
dung dich thu dugc dugc gia nhiét ¢ nhiét d§ 50°C trong 3 gi¢. Sau do, dung dich nay
dugc lam ngudi dén nhiét do phong, va dung dich nuéc axit hydrocloric dugc bd sung
nho giot vao dung dich nay. Lép bén dudi hodc 16p flo duoc thu hi bang thiét bj phan
tach va rira bang metanol. Lép bén dudi hoic 16p flo sau khi rira duge thu hdi mét 1an
nita. Dung mdi con du dugc cét loai bo trong didu kién chan khong dé thu duoc polyme
chira flopolyete c6 cong thirc (E).

?—Si(CH3)3

CF3O—(CFZO)p1-(C2F4O)q1—CFZ—?—CHZCH=CH2 (E)

CH,CH=CH,
p1:q1 =47:53, p1+q1 =~ 43

'H-NMR: § 0-0,2(-OSi(CHs);) 9H; & 2,4-2,6(-CH,CH=CH,) 4H; & 5,0-5,2(-
CH,CH=CH,) 4H; § 5,7-5,9(-CH,CH=CH,) 2H.

Thiét bi phan tng dugc nap véi 50g (1,4x10™ mol) hop chat c6 cong thire (E).

?'Si(CHs)s
CF3O—(CFZO)M-(CZF4O)q1—CF2—CI2—CHZCH:CH2 (E)
pl:q1 = 47:53, p1+q1 ~ 43 CH,CH=CH,

Hop chit niay dugc hoa tan trong 60,1g 1,3-bis(triflometyl)benzen va tron véi
1,5x10"g (chi chua 4,0x10° mol Pt) dung dich toluen chira phic chét axit
cloplatinic/vinylsiloxan va 33g (1,3x107" mol) 1,3,5,7-tetrametylxyclotetrasiloxan. Hon
hop thu dugc duge hda gid & nhiét do 80°C trong 19 gi¢. Dung moi va cac chét chua
phan tng dugc cit loai bo trong didu kién chan khong @ thu duoc polyme chia
flopolyete c6 cong thirc (F).

OSi(CH)s i
| HsC O°"0 H
CF3O—(CFZO)p1—(C2F4O)q1—CF2-—C-CHZCHZCHZ—S\i \Si/

/

0‘Si;O
/
H,C H

“CHj

H3C O/SLO H ( F )

CH,CH,CH,

p1:q1 = 47:53, p1+q1 ~ 43 H,C H
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'H-NMR: § 0-0,2(-0Si-CHs, -OSi(CHs)s) 36H; & 0,5-0,8(-CH,CH,CH,-Si) 4H; &
1,3-2,2(-CH,CH,CH,-Si) 8H; & 4,3-5,2(-SiH) 6H.

Trong thiét bj phan tng, 26,5g (0,6 10" mol) hop chit c6 cong thirc (F):

' H CH;
OSi(CH3); Jsi’
I H:C 0770 H
CF30—(CF,0)p1—(C2F40)qi—CF2—C~CH,CH,CH,—Si Si
/

N\
O\ISi:o CH3
H,C H

H\ _ICH3
HG, 0°50 (F)
si si
0.4;.0 “CH,3
PN
H,c H

CH,CH,CH,

p1:q1 = 47:53, p1+q1 =~ 43

dugc trén  vai  25g  1,3-bis(triflometyl)benzen, 7,3g (4,5x 107 mol)
allyltrimetoxysilan, va 6,5x10”g (chi chua 1,7x10® mol Pt) dung dich toluen chtra phirc
chit axit cloplatinic/vinylsiloxan. Hdn hgp thu duge dugc hoéa gia & nhiét do 80°C trong
12 gi®. Dung méi va céc chit chua phan tmg dugc cit loai bo trong diéu kién chan khong

dé thu dwoc hop chit dang 16ng (hop chit 2).
Két qua phan tich 'H-NMR cho thiy hop chét 2 c6 cong thirc (G).

CH2CH2CH2_S|(OCH3)3
CH;
(I)SI(CH3)3 HsC, Io/Sl.q .
CF3O-(Con)p1_(CZF4O)q1'CF2_C_CH2CHch2—'S\i Sl/CH2CHch2—S|(OCH3)3

/

0.g;-0 “CHs,
HyC  CH;CH,CH,-Si(OCH3);
CH2CH2CH2_S|(OCH3)3

CH;

HsC P’S"q _CH,CH,CH,~Si(OCH3); (G)
CH20H2CH2_Si\ Si
O-g;-0 CHy

p1:q1 = 47:53, p1+q1 =~ 43 Hacl 'CH,CH,CH,-Si(OCH3);

'H-NMR: § 0-0,2(-0Si-CHs, -OSi(CHz);) 33H; § 0,4-0,8(-CH,CH,CH,-Si) 16H; &
1,3-1,9(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 12H; § 3,3-3,6(-Si(OCHs3)s) 54H.

Vi du diéu ché 3: Piéu ché hop chét 3

Thiét bi phan tng dwgc nap véi 59g (1,4x 10 mol) hop chét co6 cong thire (B).
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OH
|
CFso—(Con)p-‘_(C2F40)q1'CFZ-?-CH2CH=CH2 ( B )
CH,CH=CH,
p1:q1 =47:53, p1+q1 =~ 43

Hop chit nay dugc hoa tan trong 50g 1,3-bis(triflometyl)benzen va tron voi
2,5x10"g (chi chua 6,6x10° mol Pt) dung dich toluen chira phirc chét axit
cloplatinic/vinylsiloxan va 8,7g (3,1x 10" mol) hop chét c6 cong thirc (H).

H—Si—O0—Si—CH,CH,—Si(OCHj3); (H)

H; CHs

H; ?Hs
|

0—9—0

Hon hop thu duge duge hoa gia & nhiét 4o 80°C trong 48 gid. Dung mdi va céac
chét chua phan tmg dugc cét loai bé trong diu kién chan khong dé thu dugc polyme

chira flopolyete (hop chit 3) c6 cong thirc (I).

1 [t G
CF3O—(CFZO)T(C2F4O)7CF2—C—CH2CH2CHz—S|i—0—sli-CHZCHZ—Si(OCH3)3
P 9 CH; CHs
fHe e
CH,CH,CH,—Si-0-Si—CH,CH,—Si(OCH3); (1)
p1:q1 =47:53, p1+q1 ~ 43 (|2H c':H
3 3

'H-NMR: & 0-0,2(-OSi(CHs),) 24H; & 0,3-0,6(-CH,CH,-Si, -CH,CH,CH,-Si)
12H: § 1,3-1,8(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H; & 3,3-3,6(-Si(OCHj)s) 18H.

Vi du didu ché 4: Didu ché hop chit 4

Trong thiét bi phén trng, 200g 1,3-bis(triflometyl)benzen dugc tron véi 0,29g
(5,5%10* mol) tris(pentaflophenyl)boran va 400g (0,95 x 10" mol) hop chét c6 cong thirc
B).

(l)H
CF30—(CFZO)p1—(C2F4O)q1-CF2—(Ii-CHZCH=CH2 (B)
CH,CH=CH,
p1:q1 =47:53, pi+q1 =~ 43

Sau do, 14,1g (1,2x 10" mol) trietylsilan dugc bd sung nho giot tir tir vao hdn hop,
va hdn hop nay dugc khudy & nhiét d6 25°C trong 1 gid. Sau d6 nude duge b6 sung vio.

Lép bén dusi hogic 16p flo dugce thu hdi bing thiét bi phan tach va rira bing axeton. Lop
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bén dudi hodc 16p flo sau khi rira dugce thu hdi mét 14n nita. Dung méi con du duge cat
loai bé trong didu kién chan khong dé thu dugc polyme chira flopolyete c6 cong thirc (J).
?Si(CHZCH3)3

CF30_(Con)p1"(C2F40)q1"CF2—?"CH2CH=CH2
CH2CH=CH2

(J)
p1:q1 =47:53, p1+q1 =~ 43
'H-NMR: & 0,5-0,8(-SiCH,CH;) 2H; & 0,8-1,1(-SiCH,CH;) 3H; & 2.4-2,6(-
CH,CH=CH,) 4H; & 5,0-5,1(-CH,CH=CH,) 4H; 8 5,7-5,9(-CH,CH=CH,) 2H.
Thiét bi phan ting dwgc nap véi 60,7g (1,4 10" mol) hop chét c6 cong thire (J).

OSi(CH,CHy)s
CF30_(Con)p1—(C2F40)q1-CF2_?_CH20H=CH2
CH2CH=CH2

(J)
p1:q1 =47:53, p1+q1 =~ 43

Hop chit nay dugc hoa tan trong 50g 1,3-bis(triflometyl)benzen, trén véi 2,5x10°
' (chi chua 6,6x 10" mol Pt) dung dich toluen chira phirc chét axit cloplatinic/vinylsiloxan

vag7g(3,1x 10 mol) hop chit c6 cong thire (H).

CHy  CH;
H—Sli—O—Sli—CHZCHz—Si(OCHs)s (H)
CH; CH,

Hén hop thu dugc duge hoa gia ¢ nhiét d6 80°C trong 48 gid. Dung moi va céc
chét chua phan tmg duoc ct loai bé trong didu kién chan khong dé thu duoc polyme
chira flopolyete (hop chit 4) c6 cong thire (K).

OSi(CHCHals cHy CH,
CF30—(CF,0)—(C,F;0)—CF,—C—CH,CH,CH,-Si-O-Si-CH,CH,-Si(OCH;);
p1 qt | |
CH; CHj
CH; CHs (K)
CH,CH,CH,-Si-0-Si-CH;CH,-Si(OCH;);
p1:q1 =47:53, p1+q1 ~ 43 CH; CH;

"H-NMR: § 0-0,2(-OSi(CHs),, -OSi(CH,CHs);) 39H; & 0,3-0,6(-CH,CH,-Si, -
CH,CH,-Si, -CH,CH,CH,-Si) 12H; & 1,3-1,8(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H;
3,3-3,6(-Si(OCHs);) 18H.

Vi du didu ché 5: Biéu ché hop chit 5
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Thiét bi phan tng dugc nap véi 169g (4,0x107 mol) hop chét ¢6 cong thic (B).

OH
|
CF30_(Con)p1_(C2F40)q1‘CFZ-?-CH2CH=CH2 ( B )
CH,CH=CH,
p1:q1 = 47:53, p1+q1 =~ 43

Hop chét nay dugc hoa tan trong 150g 1,3-bis(triflometyl)benzen va trén véi
8,0x10%g (chi chira 4,0x10° mol Pt) dung dich toluen ch@a phirc chét axit
cloplatinic/vinylsiloxan va 83g (4,010 mol) 1,1,3,3,5,5-hexametyltrisiloxan. Hon hop
thu dugc duoc hoa gia & nhiét do 80°C trong 24 gid. Dung méi va cac chit chua phan
tng dugc cét loai bo trong didu kién chan khong dé thu dwoc polyme chira flopolyete c6

cong thice (L).

T GH | CHy
CF30_(CF20)p1_(CzF40)q1'CF2_C_CH2CH2CH2 SII"O §I—H
CH; /, CHy

GHs \ GHs (L)
CH,CH,CH,{-$i-O}-Si-H
p1:q1 = 47:53, p1+q1 ~ 43 CHs /, CHs

'H-NMR: & 0-0,2(-OSi(CHs),) 36H; 8 0,3-0,6(-CH,CH,CH,-Si) 4H; § 1,3-1,8(-
CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H; & 3,3-3,6(-SiH) 2H.

Trong thiét bi phan tng, 145g (3,1x107% mol) hop chét c¢6 cong thirc (L):

T GHs | CHs
CF30_(Con)p1_(C2F40)q1‘CF2_C_CH20H2CH2 SII"O SII_H
CHj/, CHy

GHs \ GHs (L)
CH,CH,CH,{~Si-01-Si-H
p1:q1 = 47:53, p1+q1 ~ 43 CH,3 A CH;

dugc tron véi  145g  1,3-bis(triflometyl)benzen, 15,0g (9,3x 102 mol)
allyltrimetoxysilan, va 1,4x10%g (chi chtra 3,710 mol Pt) dung dich toluen chtra phirc
chét axit cloplatinic/vinylsiloxan. Hon hop thu dwoc dugc héa gia & nhiét ¢ 80°C trong
3 gid. Dung mdi va cac chit chua phan Gmg dugc cét loai bo trong didu kién chan khéng

dé thu dugc hop chit dang 16ng (hop chit 5).

Két qua phén tich "H-NMR cho th4y hop chit 5 c6 cong thirc (M).
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T {9%}9“3
CF30—(CF 20)1~(C2F 40)q1-CF;~C—CH;CH,CH,1-Si-01-Si—CH,CH,CH,—Si(OCH;);
CHj /, CH3
<9Hs }?Hs
CH,CH,CH, - $i—0}-Si—CH,CH,CH,—Si(OCHy); (M)
p1:q1 = 47:53, p1+q1 ~ 43 CHs ), CH3

'H-NMR: § 0-0,2(-0Si(CH;),) 36H; & 0,3-0,8(-CH,CH,CH,-Si, -CH,CH,CH,-Si)
12H; & 1,5-1,9(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 12H; & 3,3-3,6(-Si(OCHs);) 18H

Vi du diéu ché 6: Diéu ché hop chét 6
Thiét bi phan tng duoc nap véi 59g (1,4x 10 mol) hop chét ¢6 cong thic (B).

OH
CF30—(CF20)p1—(CzF4O)q1-CFZ—C::—CHZCH=CH2 (B)
CH,CH=CH,
p1:q1 =47:53, p1+q1 = 43
Hop chit ndy dugc hoa tan trong 50g 1,3-bis(triflometyl)benzen va trdn véi
8,0x10%g (chi chta 1,3x10° mol Pt) dung dich toluen chtta phirc chit axit
cloplatinic/vinylsiloxan va 40g (1,4><10'1 mol) 1,1,3,3,5,5,7,7-octametyltetrasiloxan. Hén
hop thu dugc dugc hda gia & nhiét do 80°C trong 4 gid. Dung mdi va cac chét chua phan
tmg duogc cit loai bo trong didu kién chén khong dé thu dugc polyme chira flopolyete c6

cong thirc (N).

T GHs | CHs
CF30—(CF,0)p1~(C2F40)q1~CF,—C—CH,CH,CH,{Si-O1-Si—H

GHs \ GHs
CH,CH,CH, {-Si-01-Si-H (N)

p1:q1=47:53, p1+q1 ~ 43 CH; , CHs

'H-NMR: & 0-0,2(-OSi(CHs),) 48H; & 0,3-0,6(-CH,CH,CH,-Si) 4H; & 1,3-1,8(-
CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H; & 3,3-3,6(-SiH) 2H.

Trong thiét bi phan tng, 30g (0,63x 10" mol) hop chét c6 cong thirc (N):
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T CHs | GHs
CF30—(CF30)p1~(C5F 40)q1~CF,—C~CH,CH,CH, 1 8i-O1-Si—H
CH3 3 CH3

GH \ GHs
CH,CH,CH, [-Si-01-Si-H (N)

p1:q1 = 47:53, p1+q1 ~ 43 CH; /. CH,

dugc tron  véi  30g  1,3-bis(triflometyl)benzen, 3,0g (1,8x 107 mol)
allyltrimetoxysilan, va 3,0x102g (chi chira 0,8 10" mol Pt) dung dich toluen chira phirc
chét axit cloplatinic/vinylsiloxan. H6n hop thu duge duge hoa gia & nhiét @ 80°C trong
6 gid. Dung moi va cic chét chua phan ing dugc cit loai bé trong diu kién chan khong

dé thu dwgc hop chit dang 10ng (hop chét 6).

Két qua phan tich "H-NMR cho thay hop chit 6 c6 cong thirc (O).

OH CH
| tHs | GHs
CF3°—(Con)p1_(CzF4O)q1'CFZ—C"CH2CH20H2 SII‘O §I_CH2CH20H2-S|(OCH3)3
: CHj /3 CH3

CH; | CHs (0)
CH2CH2CH2 §|—O ?I_CH2CH20H2—Si(OCH3)3
p1:q1 = 47:53, pl+q1 ~ 43 CHs /; CH;

'H-NMR: & 0-0,2(-0Si(CHs),) 48H; & 0,3-0,8(-CH,CH,CH,-Si, -CH,CH,CH,-Si)
12H; 6 1,5-1,9(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 12H; 8 3,3-3,6(-Si(OCHs)3) 18H.

Vi du diéu ché 7: Piéu ché hop chat 7
Trong thiét bi phan tng, 4,8g (0,1x 102 mol) hop chét c6 cong thirc (N):

T CHs | CHy
CF30—(CF20)p1~(C2F 40)q1~CF,—C—CH,CH,CH, 1 Si-07-Si—H

GHs\ GHs
CH,CH,CH,-Si-0} Si-H (N)

p1:q1 = 47:53, p1+q1 ~ 43 CH; /. CHy

duge tron véi S5g 1,3-bis(triflometyl)benzen, 0,61g (0,3 10 mol) 5-hexen-1-
trimetoxysilan, va 0,5x102g (chi chira 0,1x 10" mol Pt) dung dich toluen chira phtrc chat
axit cloplatinic/vinylsiloxan. Hon hop thu dugc dugc héa gia & nhiét do 80°C trong 6 gio.
Dung mdi va céc chit chwa phan tmg dugc cét loai bé trong diéu kién chan khong dé thu

dwgc hop chét dang 16ng (hop chit 7).

-47-



31477

Két qua phan tich "TH-NMR cho thiy hop chit 7 c6 cong thic (P).

o fCHy Yy CHy
CF30"‘{CF2Q}F‘1 {CZ?.QE}}Q, C?z e ) ‘:HECHECH"‘TSE """ = ]‘“Si““"E'EHE SIQQCH }3
\CHy /, CHa'
?CH:} ; {:H:{. {P)
- CHQCHQCH;T‘SI 0 §.-icng¥»s;gccﬁg}3 !
pl:g1 = 47:53, pi+gl = 43 SCHg }, CH; !

'H.NMR: § 0-0,2(-OSi(CH;),) 48H; & 0,3-0,8(-CH,CH,CH,-Si, -
CH,CH,CH,CH,CH,CH,-Si) 12H; 5 1,0-2,2(-CH,CH,CH,-Si, -
CH,CH,CH,CH,CH,CH,-Si) 24H; § 3,3-3,6(-Si(OCH})5) 18H.

Vi du diéu ché 8: Piéu ché hop chét 8

Trong thiét bi phan tng, 4,8g (0,1x 10 mol) hop chét c6 cong thiue (N):

T GHs | GHs
CF30—(CF20)p1~(C2F 40)q1-CF,—C—CH,CH,CH,Si-O7-Si—H
CH; A CH;

GHo \ GH
CH,CH,CH,{-Si~O7 Si-H (N)

p1:q1=47:53, p1+q1 ~ 43 CH3 , CHs

dugc tron  véi  Sg  1,3-bis(triflometyl)benzen, 0,7g (O,3><10'2 mol)
7-octenyltrimetoxysilan, va 0,4x107g (chi chtra 0,1x 10" mol Pt) dung dich toluen chira
phtre chit axit cloplatinic/vinylsiloxan. Hon hop thu dugc duogc héa gia & nhiét do 80°C
trong 6 gid. Dung mdi va cac chét chua phan ting dugc cit loai bo trong didu kién chan

khong dé thu dugc hop chét dang long (hop chét 8).

Két qua phan tich "H-NMR cho thiy hop chét 8 ¢6 cong thirc (Q).

T GHs | GHy
CF30—(CF0)y1~(C2F40)q1-CF2—C~CH,CH,CH, 1 Si-0 §i—-(CH2 Si(OCHs);
CHy/, CHy' °°

CHy

CH;
CH2CH2CH2<S| o>s|—(CH2 Si(OCHy); (@)

p1:q1 = 47:53, p1+q1 =~ 43 CH;3 / CH;
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'HNMR: & 0-0,2(-OSi(CH3),) 48H; & 0,3-0,8(-CH,CH,CH,-Si, -
CH,CH,CH,CH,CH,CH,CH,CH,-Si) 12H; 0 1,0-2,2(-CH,CH,CH,-Si, -
CH,CH,CH,CH,CH,CH,CH,CH,-Si) 28H; 8 3,3-3,6(-Si(OCHj3);) 18H.

Vi dy didu ché 9: Bidu ché hop chit 9
Thiét bi phan tng dugc nap véi 21g (0,5% 10 mol) hop chét c6 cong thic (B).

OH
I
CF3O—(CFZO)p-,—(CzF4O)q1-CF2-CI2—CHZCH=CH2 (B)
CH,CH=CH,
p1:q1 =47:53, p1+gq1 =~ 43

Hop chit nay dugc hoa tan trong 20g 1,3-bis(triflometyl)benzen va trén véi

2,0x102g (chi chira 0,5x10° mol Pt) dung dich toluen chira phic chdt axit

cloplatinic/vinylsiloxan va 36,3g (0,5x 10" mol) decasiloxan c6 cong thiic (R).

CH3
H S| O SI—H
CH3 A CH3

Hén hop thu duge duge hoa gia ¢ nhiét 4o 80°C trong 7 giv. Dung mdi va céac chat
chua phan tmg dugc cit loai bo trong didu kién chén khong dé thu dugc polyme chira

flopolyete c6 cong thure (S).

OH CH;\ CH,
CF30—(CF20)1~(C5F4O)qi-CF,—C—CH,CH,CH, 1 Si-01-Si—H
CHj /, CHs

CH; \ CHs (S)
CH,CH,CH,{-Si-O7 Si—H

p1:q1=47:53, p1+q1 ~ 43 CH;3 A CH,

'H-NMR: § 0-0,2(-OSi(CHs),) 120H; & 0,3-0,8(-CH,CH,CH,-Si) 4H; & 1,3-1,8(-
CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H; 6 4,7-5,0(-SiH) 2H.
Trong thiét bi phan tmg, 11,4g (0,2x 10 mol) hop chat c6 cong thirc (S):

OH CH;\ CH,
CF30—(CF;0)1~(CF 4O)qi-CFo—C—~CH,CH,CH, 1 Si-O1-Si—H
CHjy , CH;

CH; \ CHs (S)
CH,CH,CH,{-Si-O1 Si—H
CH; )| CHy

p1:q1 =47:53, p1+q1 =~ 43
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dugc tron v6éi  10g  1,3-bis(triflometyl)benzen, 1,1g (0,7x 102 mol)
allyltrimetoxysilan, va 1,0x 10"%g (chi chira 0,3x 107 mol Pt) dung dich toluen chira phic
chit axit cloplatinic/vinylsiloxan. Hon hop thu dugc dugc hoa gia ¢ nhiét do 80°C trong
6 gio. Dung moi va cac chét chua phan tng dugc cét loai bo trong diéu kién chan khong

@8 thu duge hop chét dang 16ng (hop chét 9).
Két qua phan tich 'H-NMR cho thiy hop chét 9 c6 cong thic (T).

OH CH;\ CH,
CF 40— (CF 20)p1~(C2F {OlqiCFy—C~CH,CH,CH, 1 Si-01-$i—{CH,)Si(OCH)s
3
CHy ), CH,

p1:q1 =47:53, p1+ql1 ~ 43

CH3 CH3 T
CH,CH,CH,{-$i-01-Si—{CH,)—Si(0CH;)s (T)
CH; ) CH

'H.NMR: § 0-0,2(-OSi(CHs),) 120H; & 0,3-0,8(-CH,CH,CH,-Si, -CH,CH,CH,-
Si) 12H; & 1,2-2,0(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 12H; 6 3,3-3,6(-Si(OCHs)s) 18H.
Vi du didu ché 10: Didu ché hop chat 10

Trong thiét bi phan tng, 12g (0,21x 1072 mol) hop chit c6 cong thire (S):

T GHs\ cH;
CF30—(CF0)p1~(C2F40)q1~CF2—C—CH,CH,CH,1Si-01-Si—H
CHj; , CHs

AR (s)
CH,CH,CH,-Si-O7-Si—H

p1:q1=47:53, p1+q1 =~ 43 CH; ), CHa

duoc tron v6i  12g  1,3-bis(triflometyl)benzen, 1,9g (0,8x% 107 mol)
7-octenyltrimetoxysilan, va 1,2x10%g (chi chira 0,3x10°° mol Pt) dung dich toluen chta
phurc chét axit cloplatinic/vinylsiloxan. Hén hop thu dugc duge hoéa gia & nhigt 4o 80°C
trong 24 gi¢. Dung moi va cac chét chua phan tng dugc cét loai bo trong diéu kién chan

khong dé thu duoc hop chét dang 16ng (hop chét 10).

Két qua phan tich 'H-NMR cho thdy hop chit 10 c6 cong thire (U).

OH CH;\ CH,
CF30 (Con)m (C2F40)q1 CF2 C- CH2CH2CH2 SI (0] SI_{CHZ SI(OCH3)3
CHy /, CHs

CHj \ CHs
CH,CH,CH, s. o SI—(CHZ Si(OCH3); (U)
p1:q1=47:53, pi+ql ~ 43

CH, | CHy
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'H-NMR: & 0-02(-OSi(CH;),) 120H; & 0,3-0,8(-CH,CH,CH,-Si, -
CH,CH,CH,CH,CH,CH,CH,CH,-Si)  12H; &  1,2-2,0(-CHLCH,CH,-Si, -
CH,CH,CH,CH,CH,CH,CH,CH,-Si) 32H; § 3,3-3,6(-Si(OCHs);) 18H.

Vi du diéu ché 11: Didu ché hop chét 11
Thiét bi phan tmg duoc nap véi 30g (0,7x 10" mol) hop chét c6 cong thirc (B).

OH
I
CF30_(Con)p1-(C2F40)q1'CFZ_?"CH2CH=CH2 ( B )
CH,CH=CH,
p1:q1 =47:53, pi+q1 =~ 43

Hop chét ndy dugc hoa tan trong 25g 1,3-bis(triflometyl)benzen va trdn voi
2,5x10%g (chi chua 0,7x10° mol Pt) dung dich toluen chira phirc chit axit
cloplatinic/vinylsiloxan va 9,2g (0,7x 10" mol) bis(dimetylsilyl)metan. Hén hgp thu dugc
duoc héa gia ¢ nhiét do 80°C trong 24 gid. Dung moi va céac chét chua phan tmg dugc
cét loai bé trong diéu kién chan khong dé thu dugc polyme chira flopolyete c6 cong thirc

V).

OH

| GH;  GHs
CF3°—(CF20)p1‘(CzF4O)q1'CFZ-C—CH2CH20H2_§i_CH2'?i_H
CH;  CH,
CHs G (V)
CH,CH,CH,-Si—CH,-Si—H
1:q1 = 47:53, p1+q1 ~ ! ]
p1:q1 =47:53, p1+q1 =~ 43 CH, CH,

'H-NMR: & 0-0,4(-OSi(CH;),, -Si-CH,-Si) 28H; & 0,4-0,8(-CH,CH,CH,-Si) 4H; &
1,2-2,0(-CH,CH,CH,-Si) 8H; & 3,8-4,2(-SiH) 2H.

Trong thiét bi phan tng, 20g (0,45x 107 mol) hop chét c6 cong thirc (V):

T GHs  GHy
CF3O_(Con)p1_(CzF40)q1'CFz_C-CH20H2CH2—?i_CH2'§i_H
CH;  CHj
GHs  Ghs (V)
CH,CH,CH,-Si—CH,-Si—H
:q1 = 47:53, p1+g1 = ! ]
p1:q1 =47:53, p1+q 43 CH, CH,

dugc tron véi  20g  1,3-bis(triflometyl)benzen, 2,0g (1,2><1O'2 mol)
allyltrimetoxysilan, va 2,0x10g (chi chtra 0,5x10 mol Pt) dung dich toluen chtra phuc

chét axit cloplatinic/vinylsiloxan. Hon hop thu duge dugc hoa gia ¢ nhiét do 80°C trong
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6 gid. Dung méi va céc chit chua phan tmg dugc cit loai bo trong diéu kién chan khong

dé thu dugc hop chit dang 16ng (hop chét 11).

Két qua phan tich "H-NMR cho thay hop chit 11 ¢6 cong thirc (W).

T GHs  GHy
CF30—(CF20)p1=(C2F40)q1~CF ,—C~CH,CH,CH,—Si—CH,~Si—CH,CH,CH,~Si(OCH3);
CH;  CH,
GHs  CHs (W)
p1.q1 = 4753’ p1+q1 ~ 43 CH2CH2CH2-$I_CH2-?I_CH2CH2CH2'SI(OCH3)3
CH;, CH;

'H-NMR: & 0-0,4(-OSi(CHz),, -Si-CH,-Si) 28H; & 0,4-1,0(-CH,CH,CH,-Si, -
CH,CH,CH,-Si) 12H; & 1,2-2,0(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 12H; & 3,2-3,8(-
Si(OCH;)s) 18H.

Vi du diéu ché 12: Diéu ché hop chit 12

Trong thiét bi phan tng, 300g 1,3-bis(triflometyl)benzen dugc tron véi 41,9¢
(0,41 mol) axetic anhydrit, 41,5g (4,1x 10" mol) trietylamin va 0,49¢g (4,1x 10~ mol) N,N-
dimetyl-4-aminopyridin. Sau d6, 342g (8,1x 102 mol) hop chét c6 cong thirc (B):

OH
l
CF30_(CFzO)p1_(C2F40)q1‘CFZ-?"‘CH2CH=CH2 ( B )

CHzCH=CH2
p1:q1 = 47:53, pi+q1 =~ 43

dugce bd sung nhé giot tir tir vao hdn hop, va hdn hop niy dugc gia nhiét & nhiét
d6 60°C trong 18 gid. Sau d6, dung dich nay duoc lam ngudi dén nhiét do phong va nuéce
dugc bd sung nho giot vao dung dich. Lép bén duéi hoic 16p flo duge thu hoi bang thiét
bi phan tach va rira bing metanol. Lép bén dudi hodc 16p flo sau khi rira duge thu hoi
mét 1an nita. Dung méi con du dugce cit loai bod trong diéu kién chan khong dé thu dugc
polyme chira flopolyete cé cong thirc (X).
1

0~ “CH,
CF#O—(CFZO)M—(C2F40)q1—CF2—C|:—CHZCH=CH2 (X)

CH,CH=CH,

O=

pl:q1 =47:53, p1+q1 ~ 43
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'"H.NMR: § 1,8-1,9(-OCOCH;) 3H; § 2,7-2,8, 2,9-3,0(-CH,CH=CH,) 4H; & 5,0-
5,1(-CH,CH=CH,) 4H; § 5,7-5,8(-CH,CH=CH,) 2H.

Thiét bi phan tng duoc nap v6i 171g (4,0x107 mol) hop chét c6 cong thire (X).

o
1]

Cc
CF3O_(Con)p1_(C2F4o)q1_cF2—<i:_CH2CH=CH2 ( X )

p1:q1 = 47:53, pi+ql = 43 CH,CH=CH;,

Hop chét nay duoc hoa tan trong 150g 1,3-bis(triflometyl)benzen va tron véi
8,0x10%g (chi chita 4,0x10° mol Pt) dung dich toluen chira phirc chit axit
cloplatinic/vinylsiloxan va 83g (4,0x10" mol) 1,1,3,3,5,5-hexametyltrisiloxan. Hén hop
thu dwoc dugc hoéa gia & nhiét d6 80°C trong 24 giv. Dung moi va cc chit chua phan

tng duoc cit loai bé trong diéu kién chan khong dé thu dugce polyme chira flopolyete c6

cong thuc (Y).
(o)
él:
- \CH3
7 GHs | CHs
CF30—(CF;0)51~(CF 40)q1~CF;—C—CH,CH,CH, 1 Si-0-§i—H
CH; /, CHy
e\ gHs (Y)
CH,CH,CH,{-$i-0}-Si-H
p1:q1 =47:53, p1+q1 ~ 43 CH, » CHs

'H-NMR: & 0-0,2(-OSi(CHs),) 36H; & 0,3-0,6(-CH,CH,CH,-Si) 4H; & 1,3-1,8(-
CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H; 6 1,8-1,9(-OCOCHj;) 3H; & 3,3-3,6(-SiH) 2H.

Trong thiét bi phan tng, 145g (3,1x 1072 mol) hop chét c6 cong thirc (Y):

-C~cH
3
7 GHs | CHs
CF3O—(Con)p»]_(C2F40)q1'CF2—C_CH2CH2cH2 S||"o §i_H
CH; , CHs
A (Y)
CH2CH2CH2 §|-0 ?l_H
p1:q1 = 47:53, p1+q1 ~ 43 CHs /, CHs

dugc tron voi  145g  1,3-bis(triflometyl)benzen, 15,0g (9,3><10'2 mol)
allyltrimetoxysilan, va 1,4x 10"%g (chi chira 3,7x10"® mol Pt) dung dich toluen chtra phirc
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chét axit cloplatinic/vinylsiloxan. Hon hgp thu dugc dugc hoa gia ¢ nhiét 4o 80°C trong
3 gio. Dung moi va cac chit chua phan tmg duoc cét loai bo trong diéu kién chan khong

dé thu dwgc hop chét dang 1ong (hop chit 12).

Két qua phan tich 'H-NMR cho thiy hop chét 12 ¢6 cong thirc (Z).
1]

o/ \CH3
| H | GHy
CF 30~(CF20)p1~(C2F 4O)qi~CF5~C—CH,CH,CH, 1 Si-O1-§i—CH,CH;CH,~Si(OCHy)3

CH; /, CH;
(Z)
GHa \ G
p1 = p-1, q1 = q.1 CHZCHZCHZ §i—0 ?i—CH2CH2CH2'Si(OCH3)3
p1:q1 = 47:53, p1+q1 =~ 43 CH; / CH,

'H-NMR: & 0-0,2(-0Si(CHs),) 36H; & 0,3-0,8(-CH,CH,CH,-Si, -CH,CH,CH,-Si)
12H: 5 1,5-1,8(-CH,CH,CH,-Si, -CH,CH,CH,-Si) 12H; & 1,8-1,9(-OCOCHy) 3H; & 3,3-
3,6(-Si(OCHj);) 18H.

Vi du didu ché 13: Didu ché hop chat 13
Thiét bi phan tng dwgc nap véi 30g (0,7x 102 mol) hop chét c6 cong thirc (B).

OH
|
CF30—(CF20)91—(C2F40)q1—CF2—(|2—CHch=CH2 (B)
CH,CH=CH,

p1:q1 =47:53, p1+q1 ~ 43

Hop chét nay dugc hoa tan trong 50g 1,3-bis(triflometyl)benzen va tron v6i

1,3x10%g trispentaflophenylboran va 8,5g (3,0x 10 mol) hop chét c6 cong thirc (H).

CH; CH,
H—Si—0—8i—CH,CH,—Si(OCH;)s (H)
CH; CHs

Hn hop thu dugc dugc hoa gia & nhiét do 80°C trong 6 gid. Hon hop ndy dugc rira
bang 25g (0,8 mol) metanol. Dung méi va cac chét chua phan tmg dugc cit loai bo trong

didu kién chan khong dé thu duge polyme chira flopolyete c6 cong thirc (A”).
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GHs G
0-Si—0-Si—CH,CH,"Si(OCH3);
CH; CHs

CF3;0—(CF30),1~(C2F40)q1~CF2,-C-CH,CH=CH, (A")
CH,CH=CH,
p1=p-1,q1=qg-1
p1:g1 = 47:53, p1+ql1 =~ 43
'H-NMR: § 0-0,2(-0Si(CH3),) 12H; & 0,3-0,8(-CH,CH,-Si) 4H; 6 2,4-2,6(-
CH,CH=CH,) 4H; & 3,3-3,6(-Si(OCHs);) 9H; & 5,0-5,2(-CH,CH=CH,) 4H; & 5,7-5,9(-
CH,CH=CH,) 2H.

Thiét bj phan tng duoc nap véi 18,0g (0,4x 10”2 mol) hop chit ¢ cong thirc (A”).

CHy  CHy
o—§l_o—§I—CH2CH2‘SI(OCH3)3
CH; CH,

CF3O—(CFZO)p1—(CzF40)q1-CF2—(|:-CH2CH=CH2 (A")

CHzCH=CH2

p1=p-1,q1 =091
p1:q1 =47:53, pl+q1 = 43
Hop chit nay dugc hoa tan trong 15g 1,3-bis(triflometyl)benzen, trén véi
1,5x10%g (chi chua 0,4x10° mol Pt) dung dich toluen chtta phiic chét axit
cloplatinic/vinylsiloxan va 11,3g (4,0x 10" mol) hop chét ¢ cong thirc (H).

CH; CH,
H—Sii—o—Sli—CHZCHz—Si(OCH:;)s (H)
CH3 CH3

Hén hop thu duge duge hoa gia & nhiét o 80°C trong 24 gio. Dung mdi va cac
chét chua phan tng dugc cit loai bo trong diéu kién chan khong dé thu dugc hop chat

dang 16ng (hop chét 13).

Két qua phan tich "H-NMR cho thdy hop chét 13 c6 cong thirc (B).
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CH;  CHs
0-Si—0-Si—CH2CH;-Si(OCH3);
CH; CH;
CH; CH,
CF30~(CF30)p1~(C2F 40)q1~CF2~C—CH,CH,CH;~Si—0—Si—CH,CH,-Si(OCH;);
CH; CH;, (B")
CH;  CHs
p1=p-1,q1=g-1 CH,CH,CH,~Si—0-Si—CH,CH,~Si(OCHs)s
pl:q1 = 47:53, p1+q1 ~ 43 CH; CHj

'H-NMR: & 0-0,2(-OSi(CHs),) 36H; & 0,3-0,8(-Si-CH,CH,-Si, -CH,CH,CH,-Si)
16H: & 1,3-1,8(-CH,CH,CH,-Si) 8H; § 3,3-3,6(-Si(OCHj)3) 27H.

Vi du diéu ché 14: Diéu ché hop chit 14 (so sénh)
Trong thiét bi phan ting, 110g (2,6 10" mol) hop chit c6 cong thirc (B):

OH
|
CF3O—(Con)p1"(C2F40)q1‘CFZ_CI-CH2CH=CH2 ( B )
CH2CH=CH2
p1:q1=47:53, p1+q1 = 43

dugc tron voi  200g  1,3-bis(triflometyl)benzen, 13,4g (1,1><10'1 mol)
trimetoxysilan, va 6,0x 10g (chi chira 1,6x10” mol Pt) dung dich toluen chira phitc chit
axit cloplatinic/vinylsiloxan. Hon hop thu duge duogc héa gia ¢ nhiét d6 80°C trong 40
gid. Sau d6, dung mdi va cac chit chua phan tmg dugc ct loai b6 trong diéu kién chan
khong. Sau do6, cac phin doan con du c6 nhiét d§ sdi cao va nhiét do soi thép duoc loai
bd bang phuong phép chung c4t phan tir cho dén khi thu duoc 201g hop chét dang 1ong
(hop chét 14).

Két qua phan tich "H-NMR cho thdy hop chét 14 ¢6 cong thic (C).

OH
I
CF30—(CF0)y1~(C2F40)q1-CF2—C—CH,CH,CH,—Si(OCHy)s
(C")
CH2CH2CH2-Si(OCH3)3
p1:q1 =47:53, p1+q1 ~ 43
'H-NMR: 5 0,2-2,2(-CH,CH,CH,-) 12H; § 3,0-3,5(-Si(OCH;);) 18H.

Trong cac vi du so sanh, cac hop chat sau dugc st dung.

Hop chét 15
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Cong thirc héa hoc 112
(H3C0)3Si—CH,CH,CH,-CH,0— CF,—(CF20)54—(C2F 40)q1~CF2—CH,0—CH,CH,CH,—Si(OCH3);
p1:q1 =47:53, p1+q1 ~ 45
Hop chét 16

Cong thirc héa hoc 113

1]
F(?FCF20)24?F_C—bll_CHzo—CHchchz_si(OCH3)3
CF; CF; H

Vidu 1 dén 13 va vi du so sanh 1 dén 3
Didu ché ché phidm xir Iy bé mit va ché tao mang héa cting

Céc ché phim xir Iy bé mit duge diéu ché bang cach hoa tan cac hop chét 1 dén 16
trong dung moi Novec® 7200 (etyl perflobutyl ete 3M) & ndng d6 bang 20% khéi luong.
Sau 24 giv didu ché cac ché phim xir Iy bé mit, mang nhua c6 bé mit ngodi cing dugc
xir 1y phtn xa bing SiO, c6 chiéu day bang 15nm (Tigold Corp.) dugc lam sach bing
phuong phap xtt 1y plasma (Ar 10mL, O, 80mL, cong sudt bang 250W, thoi gian 30 gidy),
va mbi ché phdm xir 1y bé mit dugc phu 1én do bang may phun suong (NST-51, T&K
Co., Ltd.) va héa cting & nhiét d 25°C va do 4m tuong d6i bang 50% trong 24 gi dé thu
dugc mang hoéa cing co chidu day bang 15nm. Luu y rang mang nhya theo sang ché 1a
mang dugc ché tao bang polyetylen terephtalat dugc xir Iy bé mit bing mang phii ciing
acrylic va xir ly bé mit ngoai cing bing phuong phap phin xa SiO, dén chidu day bing
15nm. Ngoai ra, sau 24 gid didu ché cac ché phim xur ly bé mit tir cac hop chit néu trén
theo cung quy trinh diéu ché, mang nhua c6 bé mit ngoai ciing duge xur Iy phin xa bang
Si0, ¢6 chidu day bang 15nm (Tigold Corp.) dugc lam sach bang phuong phép xt ly
plasma (Ar 10mL, O, 80mL, céng suit bang 250W, thoi gian 30 gidy), va 10mg ché
phim xtr Iy bé mit da dugc l4ng trén d6 bang cach bay hoi chan khong (4p suét 2,0x107
Pa, nhiét d6 700°C) va héa ctmg & nhiét do 25°C va do dm twong d6i bdng 50% trong 24
gior dé thu dugc mang hoa cung co chidu day bang 15nm. Cic mang hoa cimg dugc ché
tao bang cac hop chét 1 dén 13 12 vi du 1 dén 13 trong khi d6 cic mang hoa cing dugc
ché tao bing cac hop chét 14 dn 16 1a vi du so sanh 1 dén 3. C4c mang héa cing theo vi
du 1 dén 13 va vi du so sanh 1 dén 3 dugc danh gi4 bang cac thir nghiém sau. Toan bd cac

thir nghiém duge thue hién & nhiét d 25°C va d6 4m twong déi bang 50%.
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Dénh gia tinh chéng mai mon

Bing cach str dung thiét bi thir nghiém Tribogear loai 30S (Shinto Scientific Co.,
Ltd.), mang héa ciing dugc danh gi tinh chéng mai mon bang vai (Bemcot). Thit nghiém
trong céc didu kién sau duge két thic khi goc tiép xtc v6i nudc giam dén nhd hon 100°.
S 14n co xat duoc tiép tuc trong khi géc tiép xtic v6i nudc it nhét bang 100° dugc xic
dinh 1a chi s6 danh gi4 tinh chéng mai mon.

Dién tich tiép xGc:10 mm x 30 mm.

Tai trong: 1,5kg.

Tinh chéng mai mon vai

Vai: BEMCOT M-311 (Asahi Kasei Corp.).

Khoang cach dich chuyén (mét chidu): 20 mm.

Téc d6 dich chuyén: 1800mm/phuit.

Tai trong: 0,5kg/cm’.

Mang hoa ciing dugc xac dinh vé goc tiép xtc v6i giot nude (2puL) bing céach sir
dung méy do goc tiép xtic Drop Master (Kyowa Interface Science Co., Ltd.). Cu thé, goc
tiép xic v6i nude duge do & thoi diém 1 gidy sau khi giot nudc (2uL) duge nhé lén bé
mit mAu. Bang 1 thé hién két qua ciia cdc mang hoa cimg theo vi du 1 dén 13 va vi du so
sanh 1 dén 3 thu dugc tir phuong phap phun swong. Bang 3 thé hién két qua clia céc
mang hoa ctng theo vi du 5, 6, 9 va 10 thu dugc tir qué trinh phu bay hoi. Dé so sanh dic
tinh ndi bat, Bang 2 dugc trich xudt tir Bang 1, két qua cia cic mang hoa ctng theo vi du

5, 6, 9 va 10 thu dugc tir phuwong phap phun suong.

Bang 1: Phuong phap phu: phun swong

Hop chat | Tinh ch("ing mai mon (s6 lan co xit)
Vidu 1 1 1300
Vidu 2 2 2800
Vidyu3 3 4000
Vidu 4 4 3000
Vidu5 5 4500
Vidu 6 6 5000
Vidu 7 7 5000
Vidu 8 8 5000
Vidu9 9 10000
Vidu 10 10 10000
Vidu 11 11 5000
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Vidu 12 12 3000

Vidu 13 13 4000
Vidu so sanh 1 14 0
Vi du so sanh 2 15 0
Vi du so sanh 3 16 0

Bang 2: Phuong phap pht: phun suong

Hop chit | Tinh chéng mai mon (s6 lan co xat)
Vidu5 5 4500
Vidu6 6 5000
Vidu9 9 10000
Vidu 10 10 10000

Bang 3: Phuong phép pht: pht bay hoi

Hop chit | Tinh chfigg mai mon (s6 Ian co xat)
Vidu5 5 8000
Vidu 6 6 8000
Vidu9 9 10000
Vidu 10 10 10000

Két qua duoc thé hién & Bang 1 cho thdy rang thir nghiém d4nh gia tinh chéng mai
mon dugc thue hién sau khi phun swong va hoa ciing ché phdm xir 1y bé mit 1én bé mit
vat phém, vidusosanh 1,2 va 3 thé hién chi s6 danh gia tinh chéng mai mon béng 0,
implying no tinh chdng mai mon. Ngugc lai, vi du 1 dén 13 thé hién tinh chéng mai mon
rAt cao trong thir nghiém danh gia tinh chéng mai mon sau khi phun swong va héa cimg
ché phim xr Iy bé mit 1én b& mit vat phim. Két qua nay cho thdy rang vi du 1 dén 13 c6
kha nang bam dinh lén bé mit vat phdm cao hon cac ché phim xir 1y bé mit theo cac vi
du so sanh do polyme trong ché phim xt 1y bé mat theo sang ché c6 gbc lién két & dang
nhém hydrocarbon c6 li€n két siloxan, cdu tric silphenylen hodc ciu tric silalkylen,
twong tac vi 16p SiO, trén bé mit vat phdm, va c6 kha ning dinh huéng. Bang 2 va 3 sir
dung cac ché phdm xur ly bé mit twong tw, nhung khac vé phuong phap phu. Mic do
Béng 2 thé hién két qua cia phuong phap phun suong va Bang 3 thé hién két qua coa
phuong phap phu bay hoi, nhung ca Bang 2 va 3 déu thé hién tinh chéng mai mon rét cao.
Do d6, két qua nay cho thiy ring cac ché phim xtr Iy bé mit theo cac vi du déu thé hién
tinh chéng mai mon rét cao khoéng phu thudc vao phuong phép phu. Vat phim nhua c6
16p b mit chng ban dugc ché tao bang ché phdm xir Iy bé mit chira silan dugc céi bién
bing polyme chtta flopolyete theo sang ché c6 tinh chéng mai mon rét cao khong phu thude
vao phuong phéap pha ché phdm xir Iy bé mit. Vat pham nhua c6 16p bé mit chdng ban
duoc ché tao béng ché pham xtt Iy bé mit theo séng ché c6 thé duoc st dung khi can xtr Iy

bé mit chong ban, nhu Ong kinh, kinh rAm, man hinh cdm Gng, va mang chong phan chifu.
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Kha nang ap dung trong cong nghiép

Khi vt phdm nhua duoc xi Iy bé mat bang ché phdm xi Iy bé mit chira silan
dwoc cai bién bang polyme chura flopolyete va/hodc san pham ngung tu thiy phan mot
phin cta né theo sang ché, thi bé mit da dugc xtt Iy c6 tinh chéng mai mon rét cao. Vit
phém nhua hitu ich 1a vat phém nhya khong bam dinh diu va m&, nhu man hinh cam ung,

mang chong phan chi€u, va ong kinh.
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YEU CAU BAO HQ
1. Vat pham nhwa c6 bé mit da dugc xir Iy trude bang SiO,, va bé mit di duge xir 1y nay
duoc tiép tuc xir Iy bang ché phdm xir Iy bé mit chira silan dugc cai bién bing polyme
chtra flopolyete c6 cong thic (1a) hodc cong thirc (1b) va/hodc san phim ngung tu thiry

phén mot phan cia nd,

Cong thtrc héa hoc 1

OZ R3n
$i—x ,, (1a)
m /2
?H lT?o-n
Rf——C Y'—Si—X, 2 |a (1b)

Rf 13 gbc polyme chira flooxyalkyl héa tri mot hoic flooxyalkylen hoa tri hai,

trong do:

Y dbc 14p 1a nhém hydrocarbon hoa tri hai dén séu c6 lién keét siloxan, cau tric

silalkylen hodc cAu tric silarylen,

Y’ ddc lap 1a nhom duge chon tir cac cong thire sau:

Cong thtrc héa hoc 2
CH, CH,
_CH2CH2CH2_§i_CH2_Sli—CHchchz_
CH;  CH,
oo
~—CH,CH,CH,—Si—CH,CHy~Si—CH;CH,CH, —
CH, CH,

CH3 CH3
—CH,CH,CH, S|—€CH2)—
CH;-,

trong d6 g1 1a s6 nguyén nim trong khoang tir 2 dén 20, w 12 s6 nguyén nam trong

khoéng tir 2 dén 10,
R doc 14p 1a C,-C, alkyl hodc phenyl,

X doc 1ap 1a nhom c6 thé thiy phan,
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n 12 s nguyén nim trong khoang tir 1 dén 3,
m 12 s6 nguyén nim trong khoang tir 1 dén 5,

Z’ doc lap la nhém c6 cong thirc -SiR’3.,X’,, trong d6 R’ doc l1ap 1a C;-C, alkyl
hodc phenyl, X’ d6c 1ap 12 nhom c6 thé thuy phéan, va a 13 s& nguyén nim trong khoang
tir 0 dén 3,

nhém c6 cong thirc -W-(SiR3.4)Xn)s, trong d6 R, X va n dugc dinh nghia nhu trén,
W 1a nhém hydrocarbon hoéa tri hai dén sau co lién két siloxan, ciu tric silalkylen hodc

cAu truc silarylen, b 12 sé nguyén nim trong khoang tir 1 dén 5,

hodc nhém dugc chon tir c4c cau tric ¢6 cong thirc sau:

Cong thirc héa hoc 3
2 2 9

trong d6 E 1a nhom hitu co héa tri mot, va o b%mg 1 hoac 2.

2. Vat phdm nhuya theo diém 1, trong d6 a bang 1, va Rf 1 nhém c6 cong thirc (2) trong
cong thirc (1a) hoac cdng thirc (1b):

F~{-CF20{-CoF 0 {-CFe0{-CFs0{-CaFra = (2)

trong d6 p, q, r va s doc 14p v6i nhau 12 sb nguyén nim trong khoang tir 0 dén 200,

p+qtr+s 12 s& nguyén nim trong khoang tir 3 dén 200, mdi don vi lap lai c6 thé 1a mach
thing hodc mach nhanh, cac don vi l3p lai riéng biét c6 thé dugc b tri ngiu nhién, va d

13 s6 nguyén nam trong khoang tir 1 dén 3.

3. Vat phdm nhua theo diém 1, trong d6 a bang 2, va Rf 1a nhém c6 cong thire (3) trong
cong thire (1a) hodc cdng thirc (1b):

—édeCda—O—éCFZO—);éCZF,,O%q—eCstO )r( C4Fg0 )s (CdFZd')_ (3)

trong d6 p, q, r va s doc 14p v&i nhau 14 s§ nguyén nim trong khoang tir 0 dén 200,

p+q+r+s 1a s6 nguyén nim trong khoang tir 3 dén 200, mdi don vi lap lai c6 thé 1a mach
thing hoic mach nhanh, cac don vi lip lai riéng biét c6 thé duogc bd tri ngau nhién, va d

12 s6 nguyén nam trong khoang tir 1 dén 3.
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4. Vat phim nhya theo diém bét ky trong sé cac didm tix 1 dén 3, trong d6 Y 12 nhém
duoc chon tir nhom bao gﬁ‘)m nhém hoa tri hai ¢6 cac nhom alkylen dugc lién két thong
qua cAu trac silalkylen hodc cAu tric silarylen, va nhém héa tri hai dén bdn c6 cac nhom
alkylen dugc lién két voi lién két cua gde polysiloxan hitu co mach thing, mach nhanh
hodc mach vong hoa tri hai dén bén chira 2 dén 10 nguyén ti silic trong cong thirc (1a).
5. Vat phim nhya theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 X 1a nhém
duoc chon tir nhdm bao g@)m C;-Cyo alkoxy, C,-Cyo alkoxyalkoxy, C;-Cyp axyloxy, Cs-
C o alkenyloxy, va halogen trong cong thirc (1a) hodc cong thirc (1b).
6. Vat phdm nhya theo di8m bat ky trong s6 cac diém tr 1 dén 5, trong d6 Z’ 1a nhém
dugc chon tir nhom dugc thé hién dudi day trong cong thirc (1a).

Cong thitc héa hoc 6

—Si(CH;3)s

—Si(CH,CH3)s
—Si~<< >>
3

CH; CI:H;-,

—CH2CHZCH2-S:iOSli—CHZCHz—Si(OCHs)g,
CH, CHs

Cong thttc hdéa hoc 7

CH; CH;

——CHZCHZCHZ—§i—@—s}i—CHZCHZCHZ—Si(OCHa)s
CH,3 CHa

CH; CHsy
—CH,CH,CH,-Si-0-8i~CH;CH,-Si(OCHs)s
CH; CHs

CHs CHs;
— CH,CH,CH,~Si-O-8i-CH;CH,CH, —SI(OCH3)s
CH; CH;

CH2CH2—Si(OCH3)3
CH;

HiG O75hQ CH,CH,—Si(OCHs)s
Si\ /Si\
O\Si,o CH3

HsC CH,CH,—Si(OCH3)s

—CH,CH,CH,

CH,CH,CH,—Si{OCH3)3
CH;
H3C, ,O’S'“q _CH2CH,CH,—Si(OCH3)s
Si Si "
.0 C
O-gj-0 ©~Ms

—CH,CH,CH,

S\
H3C 'CH,CH,CH,—Si(OCHz3)s
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Cong thirc hoa hoc 8
cHs
—Si~CH,CH,~Si(OCH;);
CH,
CH,
—Si~CH,CH,CH,—Si(OCH;);
CH,
CH; CHj
—Si~0-Si-CH,CH,-Si(OCHj);
CH, CH,
Cong thirc hoa hoc 9
o o
¢ ¢
< CHs <7 CF,
ten, AL 2
g la g ot
CH, CHq
9 I}
—$~CH, —P-OCH,CH;
0 OCH,CH,

7. Vat pham nhya theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 silan duoc cai
bién bang polyme chira flopolyete c6 cong thirc (1a) hodc cong thirc (1b) duge chon tir

cac silan c6 cong thic sau:

Cong thirc hoa hoc 10

N
CF;O‘(Con)pT(CzF,‘o)TCFZ_C‘CHchzCHz‘SIi‘@’Sj‘CHzCHzCHz_Si(OCHg)g
: CHs CHs

CH3 CH;
CH2CH,CH,-Si Si-CH,CH,CH;—S8i(OCH3);
CH; CH;
g GHy CHy
cho"'(Con)T(CzF4o)_CFZ—C—CHchchz'Sii‘O_§i-CHchz—si(0CH3)3
P at CH; CHs
GHy GHy
CHchchz‘S'i'0’§i"CHchz_si(ocHg)g
CH; CH;
CH,CH,CH,-Si(OCH;);
CHs
oz HyC, P’SI‘O
CF30-(CF20)p1~(C2F40)q1-CF,—~C—CH;CH,CH,—Si éi:CHZCHzCHz'Si(OCHa)a
O.5;-O CHs
HsC  CH;CH,CH,-Si(OCH3);
cHchchz‘Si(ocH3)3
CH;
-Si
HiC 0710 _CH,CH,CH,-Si(OCHs)s
CH2CH2CH2—SI\ Si
°‘srd CH,

H,C CH,CH,CH,-Si(OCH3);
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Cong thirc hoéa hoc 11

0z CH;\ GH;
CF30—(CF30),1—(C2F 40)q1-CF,—C—CH,CH,CH, Sl o SI-(-CH2>—SI(OCH3)3
CH3 CH3
CH,CH,CH, Sl (o] S|—<CH2>—S|(OCH3)3
CH3 CH3
Cong thirc hoa hoc 12
9 GH:  GH;
CF3O—(CFZO)p1-(CgF4O)q1-CF2—C—CHzCHZCHz—Sli—CHz—Si‘ai—CHZCHchz-Si(OCH3)3
CH, CHj;
GHs  oh
CHZCH20H2—§i—CH2—?i—CHchZCHg—Si(OCHg)‘g
CH; CH,3
N GH  GH,
CF3O_(CF20)p1_(C2F4O)q1'CFZ—C—CHchzCHz_?i—cHzcHz_§i'—CH2CH2CH2_Si(OCH3)3
CHj3 CH;
G gh
CHZCHZCHZ—?i—CHZCH2-§i—CHzCHZCHg—Si(OCH3)3
CH;3 CH,;
Cong thirc hoa hoc 13
T oo e
(H5CO)3Si—CH,CH,CH,- Sl—@—sli—CHzCHzCHz ~G~CF0—(CF,0)(C;Fi0) —CFy—C~ CHZCHZCHZ—SI—@—Sli—CHZCHZCHZ—Si(OCH;,);,
CH, CH, CH, CH,
cH, CH, CH, CH,
(H;CO);SI——CHZCHZCHZ—§i—©—§i—CHzCHZCH2 CHZCHZCHZ—SII’Q—SIi-CHZCHZCHZ-Si(OCHg)g
CH, CH, CH, CH,
Gy GH 7 iy CHa Gy
(H3CO);Si—CH,CH, —§i-0-8i—CH;CH,CH,—C— CFZO—(CFZO)——(CZF,,O)—CFZ——C CH,CH,CH,—Si-0-Si-CH,CH,—Si(OCH;)3
CHy CH, CHy CH,
CHy  CHy CHy CH,
(HsCO);Si— CHZCHZ—SI o- 5| CH,CH,CH, CH,CH,CH, —Si-0-Si~CH,CH, —Si(OCHj);
CH; CH, CH, CHj
HyG, /CHZCH,CH;~SI(OCHy)y (H3CO)_~,SI—CH2CHZCH\2 CHy
(HsCO)3Si—CH,CH,CH, S g SHs oz oz si’
e’ | ' MG 2777 cu,cHcH,—siocH
Si SI—CHZCHZCHZ—C CF,0— (CFZO)—(CZF,,O)—CFZ C—CH,CH,CH,——Si s 2CH;CH,—Si(OCH;)s
H3C O\S ,Q b S’o CH3
N 4
(H3C0)3SI—CHZCHZCH2/ cHs HC  \CH,CH,CH,— Si(OCH;)s
Hyc, CHCH;CH,—SI(OCH), (H3c0)35i—cuzcnzc€z CH,8
(H;C0);Si—CH,CH,CH _Si. _si’
o NG i R HiC, O s"0 CH,CH,CH,—Si(OCHy),
H c’SI‘ SI——————CH,CH,CH, CH,CH,CH, s:\ s:
3 o\sr\o O\S,Q (;H3
(H;,CO);,SI—CHZCHZCHZ/ CHs HC CH,CH,CH,~SI(OCH)s
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Cong thtrc hoa hoc 14

CHy\ CH, 0z 0z CH;\ CHy
(H3CO);Si—{CH,)—-Si-O} Si—CH,CH,CH,-C-CF,0— (CFgO) (C2F4O) CFy—CCH,CH;CH, §1-01-S$i~{CH,)}—Si(OCH3);
w

CH3 1CH3 CH3 CHJ
CH; CH;, CH; \ GHs
(HsCO)Si—{CH, s. o CH,CH,CH, CH,CH,CH, s- o s|—(c1-|2)—s|(om+,)3
w CH CH
CH3 - CH;, 3 3
A L r
Cong thic hoa hoc 15
CH;  CHy ?Z ?Z CHy CH,
(H3CO)3S1—CH,CH,CH, —Si-CHz — Si—CH,CH,CHy— C—CF,0 —(CF,0) —(C,F (0)— CF,—C—CH;CH,CH,—Si—CH,—Si—CH,CH,CH, ~SI(0CHy )3
CH;  CH, p1 a1 CH, CH,
CH, CH, CHs CHy
(H3C0);Si— cuzcuzcuz—& CH,—Si—CH,CH,CH, CHzCHzCHz—SI CH,—Si—CH,CH,CH,—Si(OCH;)s
CH3 CH, CHy CH,
CHy CHy 0z 0z CHs CHy
(HyCO);Si—CH,CH,CH, —Si—CH,CH,— sr CH,CH,CH,—C—CF,0— (CFZO)—(CZF,,O) CF;———C CH,CH,CH,— 51 CH,CH,~Si—CH,CH,CH,—SI(0CH;);
CH, CH, CH, CH,
CHs CH; CHs CHs
(H3C0)3Si—CH,CH,CH, —Si— cuzcuz—& CH,CH,CH, CH,CHZCH,—Si—CHZCH,—Si—CH,CH,CH,—Si(0CH;);
cu, cu3 CH, CHs

trong d6 Z 1a nguyén tir hydro hodc Z’, Z’° dugc dinh nghia nhu trén, pl 1a s6
nguyén nam trong khoang tir 5 &n 100, q1 13 s6 nguyén ndm trong khoang tir 5 dén 100,
pl+ql 1a s6 nguyén nim trong khoang tir 10 dén 105, gl 1a sé nguyén nam trong khoang

tir 2 dén 20, va w 1a sé nguyén nim trong khoang tir 2 dén 10.

8. Vat phim nhua theo diém bt ky trong s cac diém tir 1 dén 7, trong d6 ché pham xur ly

bé mit con chira polyme chira flopolyete c6 cong thirc (4):
A-Rf'-A (4)
trong d6 A 14 nhém hoéa tri mot chira flo c6 dau tan cung la géc -CF;, vaRf 1a géc
polyme chira flooxyalkylen hoéa tri hai.

9. Vit phém nhya theo diém bét ky trong sb cac diém tir 1 dén 8, trong d6 vat phém nhua
nay duoc xir Iy bé mit bing phuong phap phun swong hodc phuwong phap ling dong hoi
ché pham xtr 1y bé mit.

10. V4t phdm nhua theo diém bét ky trong s6 céc diém tir 1 dén 9, trong d6 vat phim
nhya nay dugc ché tao b'?mg nhua déo nhiét.

11. Vat phim nhua theo diém bit ky trong sb cac diém tir 1 dén 10, trong d6 vat phim

nhua nay c6 bé mit duoc xir Iy trude bing SiO, bing phwong phap phun xa va bé mit da
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duoc xit Iy trude bang SiO, nay tiép tuc duoc xit Iy bang plasma.

12. Vat phim nhya theo diém bét ky trong sb cac diém tir 1 dén 11, trong d6 vat pham
nay 12 mang phi cémg, mang nhwa c6 d6 cimg cao hoic mang chdng phan chiéu.

13. Vat phim nhua theo diém bét ky trong s6 cac diém tir 1 dén 11, trong d6 vét phdm
nay 1a dng kinh.

14. V4t phim nhwa theo diém bét ky trong s6 cac diém tir 1 dén 11, trong d6 vat phdm
nay 1a man hinh cdm Ung.

15. V4t phdm nhya theo diém bat ky trong sd cac diém tir 1 dén 11, trong d6 vat pham

ndy 1a thiét bi ddu cudi c6 thé deo.
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