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(57) Sang ché dé cap dén: hop chit silic hiru co dd dugc cai bién bang polyme chira nhém
flopolyete co kha ning tao ra 16p ky nudc va dau thé hién strc chiu mai mon tuyét vOi trong
thoi gian ngan trong diéu kién nhe nhang; tac nhan xir Iy bé miat chira hop chat nay; va san
pham c6 bé mit d3 duogc xtir 1y bang cach st dung tac nhan xur Iy ndy. Do d6, hop chét silic
hitu co di duoc cai bién bang polyme chira nhom flopolyete duogc biéu thi béng cong thuc

chung (1)
NI TR R

trong d6 Rf 1a gc polyme chira nhom flooxyalkyl hodc nhom flooxyalkylen; Y 14 nhém
hydrocacbon héa tri hai; Q 1a gdc siloxan hiru co hoéa tri hai, nhom silalkylen, hodc nhém
silarylen; X 1a nguyén t& hydro, nhém alkyl hodc nhom phenyl; Z 1a nguyén tir hydro,
nhém duoc biéu thi bang cong thirc -SiR; (R 13 nhom alkyl hodc nhém phenyl), hodc nhém
duogc biéu thi bang cong thirc -W- -Q’-X (W la lién két don hoidc nhém hydrocacbon hoa tri
hai; va Q’ 1a nhom hoa tri hai c6 cau triic duge chon tur lién két siloxan, cdu trac silalkylen,
va cau tric silarylen); va a bang 1 hodc 2.
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Linh viwe k§ thuit dwgc dé cap

Sang ché dé cap dén hop chét silic hitu co da duoc cai bién bang polyme chira
flopolyete, tAc nhan xir Iy bé mit chira hop chét silic hitu co nay, va san phdm c6 bé

mit dd duoc xtr Iy bang tac nhan xi Iy bé mit nay.
Tinh trang k§ thuit cia sing ché

Gan ddy, nhu cau gin cic bang cam ung 1am man hinh trén dién thoai di dong
va céc thiét bi hién thi khac ngdy cang gia ting. Trong khi bang cam tng c6 man hinh
dugc dé trin, c6 nhidu nguy co 1a ngén tay hodc ma tiép xtc truc tiép v6i man hinh.
Viéc bang cam ung dé bi bin béi cac vét nhu ba nhon 1 diéu khéng mong mudn. Nhu
ciu vé cong nghé ngay cang ting dé dat duoc muc do khong thim diu vén tay hodc d&
loai bo vét ban trén bé mit hién thi dé dat dugc mirc d6 hién thi hoc kha ning nhin t6t
hon. Do d6, viéc cin c6 nguyén lidu c6 kha niang dap ting duogc cic yéu ciu nay 1a diéu
mong mudn. Pic biét 13, ddi v&i man hinh cam ung ma dé bj dinh vét ddu van tay,
viéc tao ra 16p ky nudc/dau trén bé mit cua ching 1a didu mong mudn. Cac 16p ky
nuée/dau da biét c6 kha nang ky nudce/dau cao va dé loai bé vét ban, nhung gip phai
véan dé 1a hidu qua chdng bam ban giam trong thoi gian st dung. Hiéu qua cia 16p phu
thay ddi phu thudc vao cong nghé phu cu thé, va su bam dinh cia n6 giam phu thudc
Véo loai nén cu thé dugc phu. Hon nifa, trong khi nhiéu tac nhan xi ly bé mat thong
thuong c6 dic tinh b& mat t6t dbi v6i thuy tinh, thi chi c6 mot vai tac nhan xt ly bé
mit c6 dic tinh bé mit thoa dang nhu sy bam dinh, kha ning ky nuéc/dau, va kha
niing chiu mai mén & mirc kha déi véi b mit nhya.

Néi chung, cac hop chét chira flopolyete, nhd ning lugng tur do bé mit cuc thip
cua ching, thé hién kha nang ky nuge/dau, tinh khang hoa hoc, tinh chét tron, tinh tach,
tinh chéng bam ban va cic dic tinh khac. Tan dung wu diém cua cac dic tinh nay,
chiing 1 hitu ich trong nhiéu linh vuc céng nghiép nhu tic nhan chéng bam bin diy
nuéc/dau déi véi gidy va vai dét, chat 1am tron déi v6i phuong tién ghi tir tinh, chét
ddy dau ddi voi cac dung cu chinh Xac, chét tach, thanh phin my phdm, mang bao vé

va céc linh vuce trong tur. Nguoc lai, cac dic tinh gidng nhu vdy biéu thi tinh khong
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bam dinh hodc khéng dinh vao cac nén khac. Ngay ca khi chiing ¢6 thé duoc pha 1én

bé mit nén, thi 16p phu ciing kho bam chit vao nén.

Mat khac, da biét 1a cac chét két dinh silan ¢6 kha nang lién két bé& mat cia nén
thuy tinh hodic vai v6i cac hop chit hitu co. Chung duge str dung nhiéu lam chét phu
bé mat dbi véi nhiéu nén. Chat két dinh silan chira nhém chirc hitu co va nhom silyl
phan g (thuong 14 silyl dé thily phan nhu alkoxysilyl) trong phan tir. V6i su ¢6 mit
ctia hoi 4m c6 trong khéng khi hodc cac yéu td tuong tu, cic nhom silyl d& thuy phan
trai qua phan img tu ngung tu dé tao ra 16p phi. Do cac nhém silyl d& thity phén tao ra
céc lién két héa hoc va vat Iy véi bé mat thuy tinh hodc kim loai, 16p phu trd thanh 16p

pht chic bén.

Céc tai lidu 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) boc 16 ché phim chira silan d3 duoc cai bién bang polyme chira
flopolyete ma duoc tao ra bang cach dua nhoém silyl dé thay phan vao hop chat chira
flopolyete, ché pham nay dinh chit vao bé mit nén va c6 kha ning tao ra 16p phi co
kha nang ky nuéc/dau, tinh khang hoa hoc, tinh chét tron, tinh tach, tinh chéng bam

ban va cac dic tinh khac trén bé mat nén.

Khi nén 1a bé& mit di dugc xir Iy bang ché phdm chira silan da duoc cai bién
bang polyme chira flopolyete, k§ thuat bat ky trong s6 cac k§ thuat phit khac nhau c6
thé dugc str dung dé tao ra 16p pha trén nén. O bude tiép theo ctia qua trinh héa rén 16p
phti nhu dugc 4p dung thong qua sy thily phan céc nhom silyl dé thiy phan, phan tng
thiy phan thuong duge ting tc & nhiét d6 ting nam trong khoang tir 80°C dén 120°C
hodc trong diéu kién 4m. Tham chi & nhiét d6 trong phong, cac nhém silyl d& thuy
phén phéan tng tir tir v&i hoi 4m c6 trong khong khi cho dén khi tao ra mang da dugc
hoa ran. Tuy nhién, do budc hoa rin can cac diéu kién néng 4m hodc buéc hoa rin &
nhiét d6 trong phong cin c6 thoi gian, budc hoa ran c¢6 thé 1a yéu td xac dinh hodc lam
cham tdc d6 d6i voi quy trinh san xuét. Ngoai ra, 16p pha (hodc 16p ky nuéc/dau) ma
dugc hoa ran trong diéu kién nhe nhang, nhu nhiét do trong phong, trong thoi gian
ngén c6 kha niang chiu mai mon kém va hiéu qua chdng bam ban ciia n6 giam trong

thoi gian st dung.

Tai lidu sang ché 9 (JP-A 2008-144144) boc 16 ché phdm phi ma axit
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carboxylic dugc flo héa duge bd sung vao 1am chit xuc tac hoa rin dé ting tde qua
trinh héa rin sao cho viéc phi ¢6 thé dugc hoan thanh trong diéu kién nhe nhang trong
thoi gian ngin. Tuy nhién, kha nang chiu mai mon bi anh hudng xdu néu lugng chit
xuc tac giam, va hiéu qua ban dau giam néu luong chét xtc tic ting. C6 nhiéu kha
nang rang cac nhém carboxyl 1a cac nhém phén cuc nhd 18n trén bé mit ngoai cling

ctia 16p pha. Néu nhu vy, viéc pha khong duoc thuc hién tét.

Ngoai ra, tai liéu sang ché 10 (JP-A 2004-145283) boc 16 silan chira
flopolyalkylene ete. Khi cac thiu kinh duoc xir Iy bang silan chira flopolyalkylen ete,
chung dugc cai thién vé kha ning ky dau va 1am sach ddu vén tay, nhung khong du
kha nang chiu mai mon.

CAc tai liéu néu trong phan tinh trang k¥ thuét
Céc tai liéu sang ché

Tai liéu sang ché 1: JP-A 2003-238577

Tai lidu sang ché 2: TP 2860979

Tai liéu sang ché 3: JP 4672095

Tai lidu sang ché 4: JP-A 2008-534696

Tai lidu 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 liéu sang ché 8: JP-A 2013-136833

Tai lidu sang ché 9: JP-A 2008-144144

Tai lidu sang ché 10: JP-A 2004-145283
Ban chét k§ thuit ciia sang ché
Vén dé ky thuat

Pé muc dich cua sang ché, ma ndy sinh trong céc tinh huéng néu trén, 1a dé
xuét hop chit silic hitu co di dugc cai bién bang polyme chira flopolyete c6 kha ning
tao ra 16p ky nu6c/dau c6 kha ning chiu mai mon tuyét voi ngay ca trong diéu kién

nhe nhang, thuong 13 nhiét d6 trong phong, trong thdi gian ngin, trén bé mit nhua, tic
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nhan xu ly bé mit chira hop chét silic hitu co, va san phém c6 bé mat da duge xir ly
bang tac nhan xir Iy bé mit nay.
Giai phap giai quyét van dé

Céc tac gia sang ché d3 tién hanh cac nghién ctu siu rdng dé dat dugc muc
dich néu trén va da phat hién ra rang tac nhan xir Iy bé mit st dung hop chét silic hitu
co dd duoc cai bién bang polyme chira flopolyete c6 cong thirc chung (1), duoc biéu
thi dudi day, c6 kha ning tao ra 16p ky nudc/dau c6 kha ning chiu mai mon tuyét voi
trén c4c san phim nhya nhu mang nhwa va thiu kinh bang chat déo, tham chi trong cac
didu kién nhe nhang, thuong 14 nhiét d6 trong phong, trong thoi gian ngin, mic du hop
chét silic hitu co nay thiéu cac nhém chirc dau tin cung. Sang ché duoc tao ra dua vao

sy phat hién nay.

Do d6, sang ché dé xuit hop chét silic hitu co d& dugc cai bién bang polyme

chtra flopolyete, tdc nhan xu ly bé mit, va san phém, nhu dugc xac dinh dudi day.

[1]  Hop chit silic hitu co d4 duoc cai bién bang polyme chira flopolyete c6 cong

thirc chung (1):

Cong thirc héa hoc 1

Rf C‘GY—Q_X ) )

trong d6 Rf 12 gbc polyme chira flooxyalkyl hoa tri mot hodc flooxyalkylen hoa tri hai,

(1)

a

Y doc 14p 1a nhém hydrocacbon hoa tri hai, Q doc 1ap la géc siloxan hitu co mach
théng hodc vong hoéa tri hai, nhom silalkylen hodc nhom silarylen, X ddc 1ap 1a hydro,
C;4-C4 alkyl hodc phenyl, Z doc 1ap 1a hydro, nhém c6 cong thirc:
-SiR;
trong do R ddc 1ap 1a C;-C, alkyl hodc phenyl, hodc nhém c6 cong thirc:
-W-Q’-X

trong d6 X 1a nhu dugc xac dinh trén day, W 14 lién két don hodc nhom hydrocacbon
héa tri hai, va Q’ 1a nhém héa tri hai co cAu tric dugc chon tir lién két siloxan, céu tric

silalkylen va cAu tréc silarylen, va o bing 1 hoic 2.

[2]  Hop chiét silic hiru co theo muc [1] trong d6 trong cbng thic (1), o bang 1, va
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Rfla nhém c6 cong thie chung (2):

Cong thirc hda hoc 2

F+0F20ﬁ02F40#C3F60ar—€—C4F30%s_CdFZd_ (2)

trong do mdi p, q, r va s 1a s6 nguyén tir 0 dén 200, p+q+r+s 1a tir 3 dén 200, mdi don
vi lap co thé c6 mach théng hodc mach nhéanh, cac don vi 1ap riéng c6 thé duoc sép xép
mot cach ngdu nhién, d 13 s nguyén tir 1 dén 3, va cac don vi lién quan c6 thé c6
mach thfmg hodc mach nhanh.

[3] . Hop chiét silic hitu co theo muc [1] trong d6 trong cong thire (1), o bang 2, va
Rfla nhém c6 cong thire chung (3):

Cong thirc héa hoc 3

— CaF2i— O~ CF0-{-CoF0){-CiFe0)-CiFeOf—Cofa—  (3)

trong d6 mdi p, q, r va s 1a sé nguyén tir 0 dén 200, p+q+r+s 1a tir 3 dén 200, mdi don
vi lip c6 thé c6 mach thing hodc mach nhanh, cac don vi lap riéng c6 thé duoc sip xép
mot cach ngdu nhién, d 13 sé nguyén tir 1 dén 3, va cac don vi lién quan c6 thé ¢6

mach théng hodc mach nhanh.

[4]  Hop chét silic hitu co theo muc bat ky trong s cac muc tir [1] dén [3], trong d6
trong cong thirc (1), Y 1a nhém C;-Cyy alkylen.

[51 Hop chét silic hitu co theo muc bét ky trong s cac muc tir [1] dén [4], trong d6

trong coéng thie (1), Q 1a nhém duge chon tir cac nhém duoce biéu thi dudi day:

Cong thirc héa hoc 4
R1 R1 1 R1
| | |
Si—O Sli-— —SII—RZ—Si—
R' /4 R R? R
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trong d6 X 1a nhu dugc x4c dinh trén day, R! doc 13p 1a nhom C;-Cy4 alkyl hodc nhém
phenyl, R? 12 nhém C4-C4 alkylen hodc nhom C4-Cy; arylen, g la ) nguyén tur 1 dén 20,
va jla s nguyén tir 1 dén 8.
[6] Hop chit silic hitu co theo muc bét ky trong sb cac muc tir [1] dén [5], trong d6
trong cong thurc (1), Z 1a nhém dugce chon tir hydro va cdc nhom duge biéu thi dudi
day:
Cong thic hda hoc 5

—Si(CH3);

—Sl(CH2CH3)3

Cong thirc hoa hoc 6

CHy
—Si~CH,CH,~Si(CHy);
CH;,

CHs Gy
—S8i-CH,CH,~Si—H
CHs CHs

CHy
_Sil_CH2CH2CH2_Si(CH3)3
CHs

(l:H3 ) (I:H3
CH; CHj

CHs CH,
—Si~0-$i~CH,CH,~Si(CHy);
CH; CHs

CHs Gy Gy
—Si-0-Si~CH,CH,-Si—H
I | |

CH; CH; CH,



Cong thirc héa hoc 7

Cong thirc héa hoc 8
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CH, CH,

I
—CHZCHZCHZ—sli—Q-$i—-H

CH, CH,

CH, CHj

|
—CHZCHch2—§i©-$i—CH3

CH, CHj

H\ /CH3
H;;Q /O’S"o\
—CHZCHZCHZ—Si\ si’
/ ~
~m.. CH
o SI\O 3

H,C H

H

HyG CHs

/Si.
HiC 07770 cn,
‘—CH2CH2CH2_—S|\ Si

y CH
O\Si'o 3

AN
H3C/ CH3

CHs GH,
—CH,CH,CH,~Si-0-Si—H
CH; CH,

CHy CHy
_CH2CH2CH2'SIi_O"§i_CH3
CH; CH;

GHis\ G
_CHch2CH2 Sll‘o §|‘(‘CH2‘)‘eCH3

CH;/ CH,
g1

CHy  CHy
_CH2CH2CH2-SIi_CH2_§i_H
CH; CH,

CHy  cH
—CH,CH,CH,-Si~CH,~Si—CHg
CH; CHs

Gy My
—CH,CH,CHy~Si-CH,CH,—Si—H
CH;, CH;,

CHy Ghs
_CH2CH2CH2_S|i’CHzCH2_§i_CH3
CHs CH3

-8



32423

trong d6 gl 13 sé nguyén tir 2 dén 20 va e 1a sé nguyén tir 0 dén 3.

[7]  Hop chét silic hitu co theo muc bat ky trong s6 cac muc tir [1] dén [6], trong do6
hop chit silic hiru co da duoc cai bién bang polyme chira flopolyete c6 cong thire (1)
c6 cong thirc bat ky trong sd cac cong thirc sau:

Cong thirc héa hoc 9

oz

I
CF30—(CF;0):—(C2F(0):—~CF,—C~CH,CH,CH,- s.@—s.—

CH,CH,CH,~ s;@m—

(074
I
CF3O (Cong_(CzF‘;o) CFZ—'C CH2CH2CH2 Sl‘@‘SI_CH?,

CH,CH,CH,~ &—@—s.—cm

CH,
9z CH; CH,
CF30—(CF;0)~(CoF40)-CF2—C~CH,CH,CH,~ $i-0-$i—H
CH; CHs
CH; CH,
CH,CH,CH,-Si-0-Si—H
CH; CH,
9= CH; CH,
CF30—(CF;0)~(C5F40)~CF,—C—CH,CH,CH,~ $i-0-$i—CH,
CH; CHs
GHs CHs
CH,CH,CH,~Si-0-Si—CH,
CH; CH;,
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H CH;

I
CF3O_(CF20)p1_(CzF4O)q1_CFZ—C_CH2CH2CH2—S\i ‘SI/ H

/
O-g;-0

AN

H,C H

“CH,

H, _/CH3
H3C, ,O/SLO _H
CH,CH,CH,——Si, éi\
o‘srd CH,

H,C H

HyC, CHj

oz H3C, ,O’Si‘o

I
CF30""(C on)p1°'(C2F40)q1‘CF2~C‘CH2CH2CH2_S‘| ‘SI/CH3

-10-
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CH20H2CH2_Si\ Si\
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Cong thirc hda hoc 11

i s\ o
CF30—(CF ;0)1~(CF 40)qi~CF,—C—CH,CH,CH, 1 Si—O-Si—H

CH; g1CH3
¢Hs \ GHs
CHj3 g1CH3
i s\ gy
CF3;0—(CF;0)51~(C5F40)qi~CF,—C—CH,CH,CH, S:i—O Sli-(-CHz-)ECH3
CH;/ CH;
gt
gHy | GHs
CH2CH,CH,1-Si-0 ?i—(CHZ)‘—ECHg,
CH; / CH,
g1
oz (':H3 ?Hs
CF30—-(CF20)p1—(CZF4O)q1-CFZ—C—CHchZCH2—§i—CH2—§i-—H
CH; CH,
CHs CH3
CHZCHZCH2—§i—CH2—§i——H
CH;3 CH;
1 G GHs
CF30—(CFZO)p1—(CzF4O)q1-CF2—C-CHZCHZCHZ—S'i—CHZ—S'i-—CHg,
CH; CHj;
CH; CH3
CHZCHZCH2—§i—CHZ—§i—CH3
CH; CHj;
Coéng thirec hoa hoc 12
CF30—(CF20)p1~(C2F40)q1~CF,—~C—CH,CH,CH,—Si—CH,CHy-Si—H
CH, CH,4
CHj3 CH;
CH,CH,CH,—Si—CH,CH,-Si—H
CH, CH;
N G g
CF3O"‘(CF20)p1"(C2F4O)q1'CFZ_C_CH2CH2CH2_§i‘—CH2CH2_?i_CHs
CH,3 CH,
CHs  GHy
CH,CH,CH,—Si—CH,CH,~Si—CHy
CH; CH,
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Cong thirc hoa hoc 13

GHs =\ G 1 T GHo = G
H—sliOS —CH,CH,CH,—C—CF,0— (CFZO) (C2F4O) CFz—c—CHZCHZCHz—sli—Q—?i—H
CH, CH,

CH,

CH;, CH,
. Gy CHy /G
H-%i—@—sli——CHZCHZCHZ CHZCHZCH2—§1—©—§i—H
CH, CH,

CH, CH,
fo =\ § 1 i G = gt
H3C—Si—@—Si—CHZCHZCHZ—C—CFZO—(CFZO)——(CZF4O)—CFZ—C—CHZCHZCHZ—SiOSi—CH3
| | p1 qi 1 1
CH; CH,

CH, CH,
GHs GHa GHs GHs
H3C—Sli‘©—s|i—CHch2CH2 CHZCHZCH2—3|1-©-§i-—CH3
CH, CH,

CH, CH,
Cong thic hoa hoc 14

CH; CH 0z ?Z CHy  CH,
H~8i~0~8i—CH,CH,CH,—C~CF;0—(CF,0)—(C,F0)—CF,—C~ CH,CH,CH,—8i-0~ s.-—H
CH; CH, p1 q1 CH, CHy

CH; CH, CH; CHj

_Sl Oo- SI—‘CH2CH2CH2 cHchchz_Sli_o_§i_H

CH3 CH3 CH; CH;

GHs ¢y T T GHs Gt
H3C_§i_O_SII_CH2CH2CH2 C— CF20 (Con)_(C2F4O)'—CF2'—C—CH2CH2CH2—S| O— SI—CH3
CH; CHs p1 q1 CH, CHs

CH; CHy CH; CHy
H3C—Sli—O-S|i—CH2CH2CH2 CH2CH2CH2—‘SII—O_?i_CH3
CH; CH, CH; CH,
Cong thic hoa hoc 15
HC H H  CH;
~Si oz oz _
H 2 /C"|3 | | HyG, O i Q9 n
H C’S\I ,Sl HzCHzCH2_C—CF";_O—(cho)_(CZF40)_CF2_C—CH2cH2CH2 Sl Sl
¥ Osgi0 Pt a1 o._.d ‘cH
/ \CH /s\
H 3 H3C H
Hie, M H  CH
H\ ,O’Sl\o CH3 H3C\ IO’SLO H
S Si2— CH,CH,CH, CH,CH,CH, si 57
ch lo) / \ /- \
~si0 Oig-0 CH;
H CH HC H
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Cong thitc héa hoc 16

H3C\ CH, H3C\ /CH;,
_Si? )
HC, 97 g CHs 0z 9 HC 070
Si Si——CH,CH,CH,—C~CF,0—(CF;0)—(C,F,0)—CF,—G—CH,CH,CH, Si 57
HiC o .d p1 q1 O....d CH
/7N Si
HC CHs H,C CHs
CH
H3c\s_ _CHs H3C\S-/CH3
-Si. —Si.
Si Si——CH,CH,CH, CH,CH,CH, Si Sil
HiC o_ g O<...d CH,
Si Si
VI 7\
H,d  CHy H,C CHs
Cong thirc héa hoc 17
CHy /[ CH 0z 0z CHs \ CHj
H—Si—[-0~Si—}-CH;CH,CH,—C—CF;0—(CF,0)—(C,F0)—CF;—C—CH,CH,CH,—[-Si—OSi—H
CHs\  CHs/, p1 1 CHy /. CHs
GHa [ GHs GHs \ §He
H—Si—0-Si CH,CH,CH, CH,CH,CH,—-Si~0-Si—H
CH3 CH3 a1 CH3 CH3

g1l

o\ § v\ on
H:C{CH, $i—0J-8i—CH,CH,CH,—C—CF;0~(CF0)—(C;F40)—CF,—C—CH,CH,CH,—{ §i-0 §i—(c|-|2);CH3
e
CH; | CHs p1 qt CHs /., CHs
CH3 CH3 CH3 CH3
] I 1 L.
H3C‘€CH2 o ?I"'o Sll_CHZCHZCHZ CHZCHZCHZ Sl|'—o ?|—€CH2tCH3
CHy /| CHs CHy ) CHy
G g i i g g
H=Si~CH,—8i—CH;CH,CHy—C—CF,0—(CF,0)— (CF40)—CF,—C—CH;CH,CH,—S$i—CH,—$i—H
CH;  CHy P 1 CH, CH,
o g gy
H—Si—CH,—Si—CH,CH,CH, CH2CH2CH2—§i—CH2—?i—H
CHy,  CH, CH, CH,
Cong thirc héa hoc 18
A T T U
HyC—Si—CH;—Si—CH,CH,CH,—C—CF,0—(CF;0)—(CF40)—CF;—C—CH,CH,CH,—$i—CH,—S$i—CHy
CH, CH, p1 q1 CH, CH,
CH CH, CH, CH
HyC—Si~CH,—Si—CH,CH;CH, CH,CH,CH,—S$i—CH,—Si—CH;
CH;, CH;, CH; CH;,
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Cong thirc hoa hoc 19

G o gh i i gs s
H=8i—CH,CH,~8§i—CH,CH,CH,—C—CF,0—(CF,0)—(C,F,0)——CF;~—C—CH,CH,CH,—Si—CH,CH,~Si—H
CH, CHs p1 at CHj CHj
CHj CH; CHs CHs
H—sl,i—CHZCI-lz—sli—CHZCHZCH2 CHZCH,CH,—Si—CH,CH,=Si—H
CH, CH, CH3 CH;
CHy CH 0z 0z CHj CH,
H3C~8i~CH;CH,~8i—CH,CH,CH,—C—CF,0—(CF;0)—(C4F40)—CF,——C—CH,CH,CH,—Si—CH,CH,~§i—CHg
CH, CH, p1 at CHj CH,
CH; CHs CH; CHs
H3C~8i—CH,CH,—8i—CH;CH,CH, CHZCH,CH,—S$i—CH,CH,=Si—CH,
CH;,3 CH3 CH3 CH3

trong d6 Z 1a nhu duge x4c dinh trén ddy, pl 1a sd nguyén tir 5 dén 100, q1 1a sb
nguyén tir 5 dén 100, pl+ql 1a s6 nguyén tir 10 dén 105, gl 14 s6 nguyén tir 2 dén 20,

va e 12 s6 nguyén tir 0 dén 3.

[8]  Téac nhan xir Iy bé mit chira hop chét silic hitu co da duge cai bién bing polyme
chta flopolyete theo muc bat ky trong s cac muc tir [1] dén [7].

[9] Téc nhan xr Iy bé mit theo muc [8], trong d6 tdc nhan xtr Iy bé mit nay con
chira polyme chtra flopolyete c6 cong thirc chung (4):

A-Rf'-A (4)

trong d6 A 1a nhém dugc flo héa hoda tri mot dugce két thic boi géc -CF3, vaRf 14 géc
polyme chira flooxyalkylen héa tri hai.

[10] San phim c6 bé mit da duoc xi Iy bang tac nhan xi 1y bé mit theo muc [9].
Céc vu diém cia sang ché

Lép pht duoc tao ra tir tic nhan xtr Iy bé mit chira hop chét silic hitu co da
dugc cai bién bang polyme chira flopolyete thé hién kha nang ky nuéc/dau cao, va dic
biét 13, 16p phu dugc tao ra trong céc diéu kién nhe nhang, thuong 1a nhiét do trong
phong, trong thoi gian ngin thé hién kha ning chiu mai mon tuyét voi. Do tac nhan xtr
1y bé mit chtra hop chét silic hitu co da duogc cai bién bing polyme chira flopolyete c6
tinh bam dinh dic hiéu v6i bé mit nhua, nén viée xir ly san phém nhya nhu mang nhua

va mit kinh bing tac nhin xt Iy bé mit ndy c6 hiéu qua dé dem lai kha ning ky
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nudce/dau tuyét voi, ma sat dong thap va thém vao d6 kha nang chiu mai mon trong

thoi gian ngin.
M5 ta chi tiét sang ché

Sang ché d& xudt hop chét silic hitu co da duoc cai bién bing polyme chira

flopolyete c6 cong thirc chung (1).

(l)Z
Rf C‘éY—Q—X )2

Trong d6 Rf 12 gbc polyme chira flooxyalkyl hoa tri mét hoic flooxyalkylen héa tri hai,

(1)

a

Y ddc 13p 1a nhém hydrocacbon hoa tri hai, Q doc 1ap 1a géc siloxan hitu co mach
thang hodc vong hoa tri hai, nhom silalkylen hodc nhém silarylen, X doc 18p 1a hydro,
C,-C4 alkyl hodc phenyl, Z doc 1ap 1a hydro, nhém cé cong thirc:
-SiR;
trong d6 R doc 1ap 1a C,-C, alkyl hodc phenyl, hodc nhém c6 cong thirc:
-W-Q’-X

trong d6 X 1a nhu dugc x4c dinh trén day, W 1a lién két don hodc nhém hydrocacbon
hoa tri hai, va Q’ 1a nhom hoa tri hai c6 cAu tric duoc chon tir lién két siloxan, ciu tric

silalkylen va ciu tric silarylen, va o bang 1 hoic 2.

Trong truong hop o=1 trong cong thirc (1), t5t hon néu Rf 1a nhom flooxyalkyl

hoéa tri mot cé cong thirc chung (2):

F—(—CFZO#CZF@aq—éc;(;oﬁr—é-cmsoﬁs—cdad— (2)

trong d6 p, q, r va s doc 14p v6i nhau 13 sé nguyén tir 0 d@én 200, téng prqtrts lata 3
dén 200, mdi don vi 1ap co thé c6 mach thang hodc mach nhanh, cac don vi 1ap riéng
c6 thé duge sip xép mot cach ngiu nhién, d 13 sb nguyén tir 1 dén 3, va cac don vi lién
quan c6 thé c6 mach thfmg hoac mach nhanh.

Trong truong hop o=2 trong cdng thuc (1), tét hon néu Rf 13 nhém
flooxyalkylen héa tri hai ¢ cdng thirc chung (3):

trong d6 p, q, r va s doc 14p vé6i nhau 13 s6 nguyén tir 0 dén 200, téng p+q+r+s 14 tir 3
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dén 200, mdi don vi lip c6 thé c6 mach thang hodc mach nhéanh, cac don vi lap riéng
c6 thé dugc sap xép mot cach ngiu nhién, d 1a s6 nguyén tir 1 dén 3, va cac don vi lién

quan ¢6 thé c¢6 mach thing hoic mach nhanh.

Trong cac cong thiac (2) va (3), p, q, r va s doc 1dp voi nhau 1a s6 nguyén tir 0
dén 200, tt hon néu p 1a sb nguyén tir 5 dén 100, q 1a s6 nguyén tir 5 d&én 100, r 14 s&
nguyén tir 0 dén 100, va s 12 s& nguyén tir 0 dén 100. Tng p+q+r+s 1a tir 3 dén 200,
t6t hon 1a tir 10 dén 100. Mdi don vi 13p co thé c6 mach théng hoac mach nhanh, va
cac don vi lap riéng c6 thé dugc sip xép mot cach ngiu nhién. Tét hon nita néu, p+q 1a
sd nguyén tir 10 dén 105, ddc biét 1a tir 15 dén 60, va r=s=0. Khi p+q+r+s thip hon
giGi han trén, sy bam dinh va tao mang dugc thoa man. Khi p+q-+r+s 16n hon giéi han
duéi, cac dic diém cta nhém flopolyete duoc sir dung hoan toan.

Trong cac cong thie (2) va (3), d 1a sd nguyén tir 1 dén 3, t6t hon 1a 1 hoic 2,
va cac don vi lién quan c6 thé c6 mach thang hoic mach nhanh.

Nhém Rf ¢6 cdu triic khung c¢6 cong thic (2) hodc (3) bao dam dé tao ra 16p
pht ¢6 hé sb ma sat dong thép.

Ngoai ra, polyme mach thing c6 khung céu trtic flopolyete va dugc két thic boi
lién két siloxan, silphenylen hoic silalkylen & mot d4u ctia mach phan tir (trong d6 o
bing 1 va Rf 1a nhom flooxyalkyl hoa tri mét c6 cong thire (2)) 1a ¢6 hidu qua dé tao ra
16p pht c6 kha ning chiu mai mon, so v6i polyme mach thing dugc két thic bai lién
két siloxan, silphenylen hoic silalkylen & mdi ddu ctia mach phan tir (trong d6 o bing

2 va Rf 1a nhém flooxyalkylen héa tri hai c6 cong thirc (3)).

Céc vi du vé Rf dugc néu dudi day.
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Cong thire hoa hoc 24

F(CF;0),CFy—

F(CF30),(CF,CF,0)y:CF;—
F(CF30)p(CF,CF50)4(CF,CF,CF,0).CF—
F(CF30),(CF,CF;0)q(CF,CF,CF,CF,0)s:CF3—
F(CFZO)p-(CFZCFZO)q-(CFZCFZCFZO),-(CFZCFZCFZCFZO)S-CFff
F(CF,CF;0)yCF;—

F(CF,CF,CF,0).CF,CF,—

F(CFCFZO)q-—CllF—
I
CF; CF;

——CF,0(CF,0),CF,—
——CF,0(CF,0),,(CF,CF,0)CF5—

—— CF,0(CF,0),(CF,CF,0)4(CF,CF,CF,0),CF5—

—— CF,0(CF;0),{(CF,CF,0)q(CF,CF,CF,CF,0) CFs—
—CFZO(CkFZO)p-(CFZCFZO)q-(CFZCFZCFZO),-(CFZCF2CF2CF20)s-CFT——
——CF,CF,0(CF,CF,CF,0),CF,CF;—

—(|IF0——(CF2CFO)U—CF2CF20—(CFCFZO)V—-CI:F—
| |
CF, CF; CF; CF;

Trong d6, mdi p’, q’, £’ va s’ 1 s6 nguyén bang it nhat 1, v&i gi6i han trén cia chiing
1a gibng nhu gi6i han trén cia p, q, r va's, u la s tir 1 dén 24, v 14 s6 tir 1 dén 24,
u+v=r, va cac don vi 1dp riéng cod thé dugc sfip xép mot cach ngiu nhién.

Trong cong thic (1), Y ddc 1ap 1a nhém hydrocacbon hoa tri hai, tdt hon 1a
duge chon tir cac nhém alkylen c6 3 dén 10 nguyén tir cacbon, dic biét 1a c¢6 3 dén 8
nguyén ti cacbon, nhu propylen (trimetylen, metyletylen), butylen (tetrametylen,
metylpropylen), hexametylen, va octametylen, véi trimetylen 1a dugc dac biét uu tién.

Trong cong thirc (1), X doc 14p dugc chon tir hydro, cdc nhém Ci-Cyalkyl nhu

metyl, etyl, propyl va butyl, va cdc nhém phenyl, véi hydro va nietyl dugc uu tién.
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Trong cdng thirc (1), Q doc 1ap 13 gbe siloxan hitu co mach thing hodc vong
hoa tri hai, nhém silalkylen hodc nhém silarylen, tot hon 12 nhém duge chon tir céc

nhoém c6 cong thirc sau.

Cong thirc hoa hoc 25

Trong d6 X 1a nhu dugc x4c dinh trén day. R! doc 1ap 1a nhom C-C4 alkyl nhu metyl,
etyl, propyl hodc butyl, hodc nhém phenyl. R? 12 nhém C;-Cy4 alkylen nhu metylen,
etylen, propylen hodc butylen, hodac nhém Cg¢-Cy; arylen nhu phenylen, g 1a s6 nguyén
tir 1 dén 20, t&t hon 1a tir 1 dén 10, va j 12 sé nguyén tir 1 dén 8, tot hon 1a tir 1 dén 3.

Cac vi du vé Q la cdc nhém nhu duge néu dudi day.

Cong thirc hda hoc 26
GHo— QM CH  GH G G
—sli—©——§i— —Si—CH;~Si—  —Si—CH,CH,-Si—
CH, CH, CHs CH, CH; CH,
CH; CH, CH3\ CH,
—Si-0-$i— Si—0}—Si—
CH; CH; CHs/,, CHa
H_CHs HyG,_ CHs
HiG, 075g HiG, 0hq
—Si Si— —Si Si—
\ 77\ \ 7\
O. .-0 CH3 0O<..-0 CH3
Sil SI\
/ /
H,Cc H H,C CH;

Trong d6 gl 13 sé nguyén tir 2 dén 20, t6t hon 14 tir 2 dén 10.
Trong cong thirc (1), Z doc 1ap 1a hydro, nhém c6 cong thirc:

-SiR;
trong d6 R doc lap 1a C;-C, alkyl hodc phenyl, hodc nhém c6 cong thirc:

-W-Q’-X
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trong d6 X 1a nhu duoc x4c dinh trén day, W 14 lién két don hodc nhém hydrocacbon
héa tri hai, va Q’ 12 nhom hoa tri hai c6 chu tric duge chon tir lién két siloxan, ciu tric

silalkylen va cu trac silarylen.

Trong -SiRj3, R 1a nhém C;-C, alkyl nhu metyl, etyl, propyl hodc butyl, hodc

nhém phenyl, véi metyl va etyl dugce uu tién.

Trong -W-Q’-X, W 14 lién két don hoic nhém hydrocacbon héa tri hai. Céac
nhom hydrocacbon hoa trj hai thich hop bao gém cac nhém hydrocacbon héa tri hai ¢c6
2 dén 10 nguyén i cacbon, dic biét 1a 2 dén 8 nguyén tir cacbon, nhu etylen, propylen
(trimetylen, metyletylen), butylen (tetrametylen, metylpropylen), hexametylen, va

octametylen. Tét hon néu W 14 lién két don hoic trimetylen.
X la nhu dugc x4c dinh trén day, véi hydro va metyl dugce wu tién.

Q’ 1a nhém hoa tri hai co cu tric duogc chon tir lién két siloxan, ciu truc
silalkylen va c4u truc silarylen. Puoc vu tién 1a cic nhom c6 gde siloxan hitu co mach
thing hozic vong héa tri hai, cu tric silalkylen hodc ciu tric silarylen, nhu duogc néu
lam vi du trén day dbi véi Q.

Céc vi du vé Q’ 1a cadc nhom nhu dugc néu dudi day.

Cong thirc hoa hoc 27
GHs GHs GHs GHa
—Si~CH,CH,~Si— —Si~CH,CH,CH,—Si—
CH3 CH3 CH3 CH3
CHy —\ GHy CHy GHy Gy
—§i—®—§i— —8i-0-Si-CH,CH,-Si—
CH,4 CH,3 CH; CHs CH;,
CH; CHs ?_Ha GHs
—Si-0-Si— Si-01—Si—
CH; CH; CH, 1 CH,
g
H  CH, HyC,_ CHs
HC, p’s'q P HC, 0~Sh P
- - \
—Si, Si —Si Si
O\Si'o CH; O\Si'o CH;
7\ 70\
H,c H H,C CHs

Trong d6 gl 1a nhu dugc x4c dinh trén day.
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Céc vi du v€ nhom Z bao gom hydro va cdc nhém duoc néu dudi day.

Cong thirc hoa hoc 28

Cong thic hoa hoc 29

—Si(CH3);

—Si(CH,CHy);

GHy
—Si~CH,CH,~Si(CHy);
CH,

G cHy
—S8i~CH,CH,~Si—H
CH; CH,

GHs
_Sll_CH2CH2CH2_Sl(CH3)3
CH,

GHs Gt
_SII_CH2CH20H2'—?I—H
CH,4 CH,

GHs GHy
—Si~0-S$i~CH,CH,~Si(CHj);
CH; CH,

ClIH3 9H3 (I:H3

—Si~0-Si-CH,CH,~Si—H
CH; CH, CH
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Cong thiic hoa hoc 31

32423

CH;, CH,

i
—CHZCHZCHZ—S:i—©—$i—H

CHs, CH,

CH, CH,

|
—CHZCHZCHZ—SIi~®~$i—CH3

CH, CHj

H CH;
HC, IO,SLO
—CH,CH,CH,——Si| Si’

I ~
~e: CH
o Sl’0 3

\
H,C H

H

HiC, CHs
HiG, 071 oy
. \ 3
_CH2CH2CH2——S|\ Si

/ ~
CH
O\Si.o 3

\
H3C/ CH3

CH; CH,
—CH,CH,CH,-Si-0-Si—H
CH; CH,

GHy GHy
—CH,CH,CH,~Si~0-Si—CHj
CH; CH;

€Hs\ cHy
—CH,CH,CH,{Si-O-Si CHyY.CHy

CH,;/ CH,
g1

CHy G
—CH,CH,CH,-Si~CH,~Si—H
CH; CH;,
CHy  GHg
—CH,CH,CH,-Si-CH,~Si—CHy
CH; CH,
CHy Gy
—CH,CH,CH,-Si-CH,CH,-Si—H
CH, CHs
GHy GHs
_CH2CH2CHz'sli_CH2CH2-§i_CH3
CH, CHs
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Trong d6 gl 1a nhu duoc x4c dinh trén day, va e 12 sé nguyén tir 0 dén 3.

Céac vi du vé hop chit silic hitu co d3 duoc cai bién bing polyme chira
flopolyete c6 cong thirc (1) 1a cac hop chét ¢6 cong thirc duge biéu thi dudi day. Trong
mdi cong thic, sb lugng 13p lai cua céc don vi 1dp & dang nhém flooxyalkyl hodc
flooxyalkylen, cling dugc goi 1a mirc dd polyme hoa, c6 thé 14 sé tuy thod mén cong

thirc (2) hodc (3).
Cong thtrc hoa hoc 32

oz (I;

| Hj CH;
CFso-—(Cong;—(czF,,OJrCFz—c—CHZCHZCHz-qi—©—§i—H
CHj CH,

GHy =\ GHs
CHZCHZCH2-§i—©—§i—H
CH, CH,

o G GH

CF3O—(CFZO)—(C2F4O)—CFZ—C-CHZCHZCHZ-Si‘©~Si—CH3
p1 q1 | 1

Hs CH,4

Cc
GHy /= GHs
CHZCHZCH2-§i—©—§i—CH3
CH; CH,
Cong thirc hoa hoc 33

N GHs CHs
CF30~(CF;0)~(C,F40)-~CF,—C~CH,CH,CH,~$i-0~Si—H
CH; CHs
CH; CH,
] 3 [}
CH,CH,CH,-Si-0-Si—H
CH; CH;,

N GHy GH
CF3O—(CFZOL—(C2F4O)—CFz—C—CHZCHZCHZ-Si-O-Si—CHs
1 q1 1 ]
CH; CH;3
CH; CH;
CH,CH,CH,-8i-0—Si—CH;
CH; CHj
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Cong thirc héa hoc 34
H CHs
(I)Z HiC 07
CF3O_(Con)p1_(C2F4O)q1_CF2—C_CH2CH2CH2_S\i ‘SifH
/
°‘§i;° CH,4
H,c H
H\ _/CH3
HeC, 0750 H
CH,CH,CH,——Si, si7
....0 CH
o ,Si\’o 3
H,C H
oz HyC  CHs
| H3C ,O'S"O‘
CF30—(CF30)51—(C2F40)qi—CF,—C—CH,CH,CH,—Si Si<CH3
O....0 CHs
SIS
H;C CHj
H3C\ _/CH3
HiC, 07> cH,
CH,CH,CH,——Si, Si
«...0 CH
OO =
H3C CH3
Cong thic hoa hoc 35
N GHy | cHs
CF30_(Con)p1_(CZF40)q1’CF2_C_CH2CH2CH2 Sli—O §i_H
CHj /,,CHs
GH; \ GHy
CH,CH,CH,{-Si-OSi—H
CH; g1CH3
N GHy | cHs
CF30—(CF20)y1~(C2F40)q1~CF,—C~CH;CH,CH, T 8i—07-$i+{-CH,}_CHs
CH3 g1CH3
CH3 CH3
I- I-
CH,CH,CH,-Si-0 §|—(CH2);CH3
CH, 91CH3
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Cong thirc hoa hoc 36
¥ GHs s
CF30—(CF20)p1~(C2F 40)q1~CF2—C—CH,CH,CH,—Si—CH,—Si—H
CH; CH,
GHa  CHy
CH,3 CHj
¥ GHa s
CF30—(CF20)51~(C2F40)q1~CF2—C—~CH,CH,CH,—Si—CH,—Si—CH;
CH, CH,
CHy  CHy
CHch2CH2_§i_CH2_§i_CH3
CH; CH;
N GHa  GHy
CF30—(CF20)1~(CF40)qi~CF2—C—CH,CH,CH,—Si—CH,CH,=Si—H
CH, CH,
CHs  GHy
CH,CH,CH,—Si—CH,CH,~Si—H
CH,3 CH,3
CF30"(CF20)D1—(C2F4O)q1’CFZ_C_CHzCH2CH2"§i_CH2CH2_SIi_CH3
CH, CH,
s s
CH,CH,CH,—Si—CH,CH,~Si—CHg
CH, CH,
Cong thttc hoa hoc 37
§Ho /= §Hs i 1 T
H—Sli—©—sli—CH2CH2CH2—C—CFZO—(CF20)-—-(C2F4O)-—CFZ—C—CHZCHZCHZ—SIi—@—?i—H
CH, CHs Pl at CH, CH,
G G CHo GHo
H—sli—<:—>—s:i—CHZCHch2 CHZCHZCHZ—Sli—®—§i—H
CHj; CH; CH3 CH3;
§Hs /= s T - fHo =t
CH; CHs P a1 | CH, CH,

CH

CH,

CHy /= GH e = §
H3C—S|i—©—sli—CH2CHZCH2 CHzm-lzcn-lz—sli~<_=_>-§i——cu-|3

CH,

CH, CH;
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Coéng thirc héa hoc 38
o o 6 i g
H—Si—0-8i—CH;CH;CH;—C—CF,0—(CF0)—(C,F40)—CF,—C—CH,CH,CH,—Si-0-Si—H
CH; CH, pt qt CH; CHy
CIH3 CI:H3 CH3 ?H3
H—Si-0-Si—CH,CH,CH, CH,CH,CH,—Si—0—Si—H
CH; CH, CH; CH;
GHs G T I GHs My
HyC—Si-0-Si—CH;CH;CH,—C—CF,0—(CF20)—(C,F 40)—CF,—C—CH;CH;CH,—Si~0—Si—CHj
CH; CH, pt q1 CH; CHj
GHs  GHs GHs  GHs
HyC—Si—0-Si—CH,CH,CH, CH,CH,CH,—Si~0—Si—CHy
CH; CH,3 ' CH; CHj
Cong thure héa hoc 39
H3C\ /H H\ /CH3
—Si? i
H 07 7q fHs 0z ?Z HG 07 0 |,
y C/S\I Si——CH,CH,CH,—C—CF,0—(CF,0)—(C,F40)—CF,—C—CH,CH,CH, i /\s.’\
¥ Osgi0 P1 a1 O...-O CHy
{ “CH AN
H 3 H3C H
He, M H CHs
H\ P,Sl\o\ CH3 ) H3C\ /O’Si*o H
Si Si——CH,CH,CH, CH,CH,CH, Si 5i”
HC o0 .0 ow.d cH
Ssi ~si-0 3
/ \
H CH3 H3C H
Cong thirc hoa hoc 40
H3C\ CH3 H3C\ /CH3
~Si. 0z oz —Si
HC, P7Q ot 1 | HiG 070 oy
Hc,s{ Si——CH,CH,CH;—C~CF,0—(CF;0)—(C,F40)—CF,—C—CH,CH,CH, Si /\s( 3
¢ 0,40 pi qt O.-0 CHs
/" “CH 7N
H,C 3 H;C CH;
H3C\S. /CHs HyC,  CHs
HC, 970 CHs HiG 0750 oy
o) Si=——CH,CH,CH, CHZCH,CH, Si siC
7 Osg;-0 Og-0  CHy
/ \CH 7\
H,C 3 HC  CHj
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Cong thirc hoa hoc 41
9z 0z CH;\ GH,
o- sl CH,CH,CH,~ & CF,0— (CFZO) (CZF4O) CFy—C-CH,CH,CHy 510 Si—H
Hs CH3 gl CH3 CH:"
OHs | GHs
o- s- CH,CH,CH, CH,CH,CH,{-Si-OTSi-H
Hy \ CHy ot CH; ) CHs
AV oz o ot
H;C{CH, —{si-0 s| CH,CH,CH,-C-CF,0— (CFZO) (C2F4O) CF2=C-CH;CH;CH,SI-0 S|—(CH2)—-C
CHs CHs CH3 CH3 Hs
CHg'\ CH; CH, CH;
Hac(-CHze s|-o s.—cnchZCH2 CH,CH,CH,-Si-0 s:—(CHZ)—CH3
CH, g1CH3 CHs ) ©
Cong thirc hoa hoc 42
Gs G T T G
H=Si—CH,—Si—CH,CH,CH;—C—CF,0—(CF;0)—(C,F40)— CF;——C—CH,CH,CH,—$i—CH,—S$i—H
CH;  CHs p1 at CH, CH,
CHy CHs CH, CHy
H~8i~CH,—Si—CH,CH,CH, CH,CH,CH,—8i—CH,—Si—H
CH, CH, CH3 CH;,
Cong thirc hoa hoc 43
CHy CH, 0z ?Z CHs CHy
HyC—Si—CHy—8i—CH,CH;CH,—C—CF,0—(CF,0)— (CF 40)—CF,~—C—CH,CH,CH, —$i—CH,—S$i—CHj
CHs CH, p1 a1 CHs CH;
?Ha ?Hs‘ (I:Hs ?Hs
H;C—Si—CH,—Si—CH,CH,CH, CHZCHZCHz"SIi'“CHz_SIi—CHs
i i CH CH
CH; CH; 3 3
Cong thtrc hoa hoc 44
CH, CH, oz 0z CHs CH,
HSi—CH;CH,~Si—CH;CH,CHy—C—CF;,0—(CF;0)—(C;F40)—CF—C—CH;CH;CH;—Si—CH,CH,~Si—H
CH, CH;, p1 a1 CHs CH,
CI:Ha ?Hs ?Hs ?Ha
H'—Sli_CHZCHz_SIi_CHZCHZCHZ CHZCHZCHZ—?i—CHchz"?i—H
CH;, CH; CHj CH;

CH; CH; oz ‘I)Z CHy CHy
HsC=Si=CH,CH; ~Si—CH;CH,CHy—C—CF20—(CF;0)—(CF 40)—CFy——C—CH,CH;CH,—Si—CH;CH,~Si—CHj
CHs CH; p1 al CH; CH;

?Hs CHy CHs ?Hs
H3C=Si—CH,CH; —Si—CH,CH,CH CHZCH,CH; —Si—CH,CH,~Si—CHy
CH; CHs; CH3 CH;
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Trong d6 7, g1, va e 1a nhu dugc x4c dinh trén day, pl 1a sb nguyén tir 5 dén 100, q1
1a s6 nguyén tir 5 dén 100, va pl+ql 14 sé nguyén tir 10 dén 105.

Hop chét silic hiru co da dugc cai bién bang polyme chira flopolyete c6 cong

thire (1) c6 thé duoc didu ché, vi du, bing cac phuong phap sau.

Dau tién, polyme chira flopolyete c6 nhém phan (g nhu florua axit, halogenua
axit, anhydrit axit, este, carboxylat hodc amit & d4u ctia mach phén tir dugc tron véi
chit phan Ung 4i nhin va dung moi nhu 1,3-bis(iriflometyl)benzen hodc
tetrahydrofuran. Hon hop nay dugc 130 héa ¢ nhiét do 0 dén 80°C, tbt hon 1a 50 dén A
70°C, t&t hon nita néu & khoang 60°C trong 1 dén 6 gio, tot hon 1a 3 dén 5 gio, t6t hon
nira 1a khodng 4 gio.

Céc vi du vé polyme chira flopolyete c6 nhém phéan tmg & dAu cta mach phéan

ttr dugc biéu thi dudi day.

Cong thirc hoa hoc 45
]
Rf——C—F Rf—{-C—OCHj | ,
o
- o [ 0
I I
Rf——C—ClI | Rf——C—OH |
1
Rf—~C—0—C—CHj RI—TC—N—CHs |

CH;
Trong d6 Rf va o 1a nhu dugc xac dinh trén day.

Céc vi du vé chit phan tng 4i nhan dugc st dung trong ban mo ta nay bao gom
alylmagie halogenua, 3-butenylmagie halogenua, 4-pentenylmagie halogenua, va 5-

hexenylmagie halogenua. Cac chit phan tng lithi twrong ting 14 cling hitu ich.

Luong thich hop cta chit phan tng 4i nhan dugc st dung nim trong khoang tir
2 dn5 duong lugng, tot hon 13 nam trong khoang tir 2,5 dén 3,5 duong lugng, tot hon
nita 13 khoang 3 duong lugng trén mdi duong lugng ciia nhém phan tng trén polyme

chira flopolyete c6 nhém phén ung & dAu ctia mach phan tir.

Tiép theo, phan tmg duoc ngimg lai. Dung dich phan tmg dugc téch thanh 16p
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nude va 16p dung méi hoa chéit chira flo bing thao tac tich. Lép dung moi héa chét
chta flo duoc rira bing dung méi hiru co trude khi cit dung méi, thu duge polyme
chua flopolyete ¢6 nhém hydroxyl va vi tri olefin & d4u ctia mach phan tir, dugc biéu

thi bang cong thic (a).

(l)H
Rf C‘éU-—CH=CH2 ) ) (a)
o

Trong d6 Rf va a 1a nhu dugc xac dinh trén day, va U 1a nhém hydrocacbon héa tri hai.

Trong cdng thirc (a), U 12 nhém hydrocacbon hoa tri hai, cac vi du vé nhém nay
bao gdm cac nhom C;-Cg alkylen nhu metylen, etylen, propylen (trimetylen,
metyletylen), butylen (tetrametylen, metylpropylen), hexametylen, octametylen, va cac
nhom alkylen chita C¢-Cy arylen (vi dy, phenylen) nhu cadc nhom C;-Cg alkylen-arylen.
Tét hon néu U 1a nhom C;-C, alkylen mach thang.

Tiép theo, néu cdn, nguyén tir hydro cia nhém hydroxyl trén polyme chira
flopolyete c6 nhom hydroxyl va vi tri olefin & diu ctia mach phan t, dugc biéu thi

bang cong thic (a), dugc thay thé boi mot nhom khac.

Phuong phép thay thé nguyén tir hydro ctia nhém hydroxyl bang nhém silyl: -
SiR; 13, vi dy, bang cach két hop polyme chira flopolyete c6 nhém hydroxyl va vi tri
olefin & dAu ciia mach phan tir, dugc bidu thi bing cong thite (a), véi chét silyl hoa, va
130 héa hdn hop nay véi su ¢6 mit ctia bazo nhu amin hodc bazo kim loai kiém, tiy y
trong dung moi nhu dung moi hoa chét chua flo hodc dung mdi hitu co, & nhiét do nam
trong khoang tir 0 dén 80°C, tot hon 1a ndm trong khodng tir 40 dén 60°C, va t6t hon
nira 12 khoang 50°C trong 1 dén 24 gid, tot hon 1a 2 dén 10 gio, va tot hon nita 1a
khoang 3 gio.

Phuong phap khac 13 bang cach két hop polyme chua flopolyete ¢6 nhém
hydroxyl va vi tri olefin & d4u ctia mach phén tir, dugc biéu thi bang cong thirc (a), véi
hydrosilan, va dua hén hop nay vao phan tng loai hydro véi su c6 mit cia chét xuc
tac loai hydro nhu chit xic tic kim loai chira nhém platin hodc chit xuc tac bo, trong
dung méi nhu dung moi héa chit chira flo hodc dung méi hitu co, & nhiét do nim trong

khoang tir 0 dén 60°C, tt hon 13 ndm trong khoéang tir 15 dén 35°C, va tbt hon nita 1a
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khoang 25°C trong thoi gian nim trong khoang tir 10 phat dén 24 gio, tét hon 1a nam
trong khoang tir 30 phut dén 2 gio, va tdt hon nira 1 khoang 1 gio.

Dé 1am chét silyl hoa, silyl halogenua hoic silyl triflat c6 thé dugc sir dung. Cac
vi du 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 st dung, hexametyldisilazan, trimetylsilyldimetylamin, trimetylsilyldietylamin
hoic trimetylsilylimidazol ¢6 thé duoc st dung thay thé. Chét silyl héa c6 thé duge sir
dung v6i luong tét hon 13 nam trong khoang tir 1 dén 10 duong lugng, t&t hon nira 14
nim troﬁg khoang tir 1 dén 4 duong luong, t6t hon nita 12 khoang 2 duong lugng trén
mdi duong luong ctia nhém hydroxyl trén polyme chira flopolyete c6 nhém hydroxyl

va vi tri olefin & diu ctia mach phén ttr, dugc biéu thi bang cong thirc (a).

Cac vi du vé hydrosilan bao gdm trimetylsilan, trietylsilan,
tert-butyldimetylsilan, triisopropylsilan, va triphenylsilan. Chat nay c6 thé duoc sir
dung v6i luong tdt hon 12 ndm trong khoang tir 1 dén 5 duong luogng, t6t hon nita 1a
nam trong khoang tir 1,5 dén 3 dwong lugng, tot hon nita 1a khoang 2 duong luong
trén mdi duong luong ciia nhom hydroxyl trén polyme chira flopolyete c6 nhom

hydroxyl va vi tri olefin & d4u ctia mach phén tir, dugc biéu thi bang cong thuc (a).

Tiép theo, phan mg dugc ngimg lai. Dung dich phan tmg duoc tach thanh 16p
nude va 16p dung maoi héa chét chta flo bang thao tac tach. Lép dung moi hoa chét
chta flo dugc rira bang dung méi hitu co trude khi cit dung mdi, thu duge polyme

chira flooxyalkyl c6 nhém silyl va vi tri olefin & d4u ctia mach phén t, duoc biéu thi

O SI_R3
—(U-—CH CH2> (b)
a

Trong @6 Rf, R, U, va a 1a nhu dugc xéc dinh trén day.

bang cong thiec (b).

Phuong phép thay thé nguyén tir hydro clia nhém hydroxyl bang nhém: -W-Q’-
X 13, vi du, bang cach két hop polyme chita flopolyete c6 nhém hydroxyl va vi tri

olefin & dau ctia mach phan tir, duge biéu thi bing cong thic (a), véi hop chét silic hitu
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co ¢6 nhém SiH, va dwa hon hop nay vao phan tng loai hydro véi sy ¢6 mit cia chét
xtc tac loai hydro nhu chét xuc tac bo trong dung moi nhu dung mdi héa chét chira flo
hoac dung moi hitu co & nhiét do nam trong khoang tir 0 dén 60°C, tét hon 1a ndm
trong khoang tir 15 dén 35°C, va t6t hon nita 1a khoang 25°C trong thoi gian nam trong
khoéng tir 10 phut dén 24 gio, tot hon 12 ndm trong khoang tir 30 phut dén 2 gio, va tbt

hon nita 1a khoang 1 gi(‘y.‘

Céc vi du vé hop chét silic hitu co' c6 nhém SiH bao gbm céc hop chét dugc

néu dudi day.

Cong thic hoa hoc 48
CH; CHy CH, CHy
H—S:—QCHZ)—SI— | H—S|—€CH2)——S|—€CH2-)-CH3

CH3 c

CHs CHy
|
H s.—- s.— Si—0 SI—QCHZ)—CHg,
g CH3 CH; /g CH3

Trong d6 g va e 1 nhu dugc x4c dinh trén ddy, va c 1a s6 nguyén tir 1 dén 4.

Luong thich hop ctia hop chét silic hiru co dugc dung nam trong khoang tir 1
dén 10 duong luong, tét hon 14 ndm trong khoang tir 1,2 dén 5 duong lugng trén mdi
duong lugng ctia nhom hydroxyl trén polyme chira flopolyete c6 nhém hydroxyl va vi

tri olefin & diu ctia mach phan ttr, duoc biéu thi bang cong thic (a).

Tiép theo, phan ting dugc ngimg lai. Dung dich phan Gng dugc tach thanh 16p
nude va 16p dung méi hoa chit chira flo bing thao.téc tach. L6p dung mdi hoa chét
chtra flo dugc rira bang dung méi hitu co tru’éé khi cit dung mdi, thu duoc polyme
chtra flooxyalkyl c6 & dau ctia mach phan it vi tri olefin va nhém hydroxyl dugc thé

béng nhom hop chit silic hitu co, dugc biu thi bang cong thirc (c).

O—W' Q'-X
—QU—CH=CH2>2 . (c)

Trong d6 Rf, Q’, X, U, va a 1a nhu dugc xac dinh trén day, va W’ la lién két don.

Mot phuong phéap khac thay thé nguyén tir hydro ctia nhém hydroxyl bang
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nhoém: -W-Q’-X 13, vi du, bing cach trudc tién thay thé nguyén tir hydro ctia nhém
hydroxyl bang nhém khong bdo hoa déu tan ciing va sau d6, cho nhém khong bio hoa
dAu t4n cing (vi tri olefin) va vi tri olefin khac phan trng véi hop chit silic hiru co ¢6

nhom SiH.

Phuong phép thay thé nguyén tir hydro ctia nhém hydroxyl bang nhom khéng
bdo hoa ddu tin cung 13, vi dy, bang cach két hop polyme chira flopolyete c6 nhém
hydroxyl va vi tri olefin & diu ctia mach phén tir, dugc biéu thi bing cong thirc (a), Vi
chét olefin hda, va 130 héa hon hop nay véi su c6 mat cia bazo nhu amin hodc bazo
kim loai kiém va tiy y chit phu gia ting cudng kha ning phan Ung nhu
tetrabutylamoni halogenua hodc halogenua kim loai kiém trong dung méi nhu dung
moi héa chét chira flo hodc dung mdi hitu co & nhiét d6 ndm trong khoang tir 0 dén
90°C, t6t hon 12 ndm trong khoang tir 60 dén 80°C, va tét hon nita 14 khoang 70°C
trong thoi gian nam trong khoang tir 1 dén 25 gio, tét hon 1a nim trong khoang tir 3

dén 10 gid, va tot hon nira 1a khoang 6 gio.

Dé 1am chét olefin héa, vi du, alyl halogenua c6 thé duoc str dung, nhu alyl
clorua, alyl bromua, alyl iodua, 4-clo-1-buten, 4-bromo-1-buten, 4-iodo-1-buten, 5-
clo-1-penten, 5-bromo-1-penten va 5-iodo-1-penten. Chét nay c6 thé duge str dung véi
luong t&t hon 12 ndm trong khoang tir 1 &n 10 dwong luong, tdt hon nita 1a nim trong
khoang tir 2,5 dén 6 duong luong, tét hon nira 1a khoang 5 duong luong trén mdi
duong lugng cuia nhém hydroxyl trén polyme chira flopolyete c6 nhom hydroxyl va vi

tri olefin & diu ctia mach phén tr, duge biéu thi bang cong thirc (a). _

Tiép theo, phan ung dugc ngimg lai. Dung dich phan tmg dugc tich thanh 16p
nuée va 16p dung moi hoa chit chura flo bing thao tac tach. Lép dung méi héa chét
chira flo dugc rira bang dung mdi hitu co trude khi cat dung moi, thu dugc polyme
chtra flooxyalkyl ¢6 céc vi tri olefin & ddu ctia mach phén ttr, dugc bidu thi bang cong
thirc (d).

O—V—CH=CH,

' l _ (d)
Rf C—U—CH=CH, |, | ,

Trong d6 Rf, U, va o 13 nhu duge x4c dinh trén ddy. V 1a lién két don hodic nhém

hydrocacbon hoéa tri hai.
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Trong cbng thirc (d), V 14 lién két don hodc nhém hydrocacbon héa tri hai. Céc
vi du v& nhém hydrocacbon héa tri hai bao gdm nhém C;-Cs alkylen nhu metylen,
etylen, propylen (trimetylen, metyletylen), butylen (tetrametylen, metylpropylen),
hexametylen, octametylen, va nhom alkylen chira C¢-Cy arylen (vi du, phenylen) nhu
nhém C;-Cg alkylen-arylen. Tét hon néu V 14 metylen.

Tiép theo, mdi mét trong sb cac polyme chira flopolyete c6 vi tri olefin & dau
ctia mach phén tir, dugc biéu thi bing cc cong thirc (a) dén (d) va hop chét silic hitu
co ¢6 nhém SiH trong phan tir duoc 130 héa v6i su cd mit cia chit xic tic phan tng
hydro-silic h6a nhu dung dich toluen chtta phirc hop axit cloplatinic/vinylsiloxan &
nhiét d6 ndm trong khoang tir 40 dén 120°C, tt hoﬁ 1a ndm trong khoang tir 60 dén
100°C, va tét hon nita 14 khoang 80°C trong thoi gian nim trong khoang tir 1 dén 72

gid, t6t hon 1a ndm trong khoang tir 20 dén 36 gio, va tét hon nira 12 khoang 24 gio.

Hop chét silic hiru co ¢6 nhém SiH trong phan tir tot hon 1 dugce chon tir cac

hop chét c6 cong thirc sau.

Cong thtc hoa hoc 51
R1 R? R1 R1
H—Si—R?-Si—X H S|i-—0 Si—X
R1 R1 |L1 g R1
(L)
A
TAVAY Y

Trong do R, R% X, g, va j 1a nhu dugce xac dinh trén day, i 1a sb nguyén tur 1 dén 6, tot
hon 1a tir 1 dén 4, va i+j 12 s6 nguyén tir 3 dn 10, t&t hon 13 tir 3 dén 5.

Céc vi du vé hop chit silic hiru co ¢6 nhém SiH trong phan tir duoc néu duéi

day.
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Coéng thic hoa hoc 52
002 N A A T T
H—Sli4©fsli—H H—Si—CH,~8i~H  H—S8i—0—8i-H
CH; CHs CH;  CH, CH; CHj
R A N o
H—$i~0—8i-0—Si~H H—8i~0—8i-0—Si-0—8i-H
CH; CH; CH, CH; CH; CH; CH;,
CH
CH3 /CH3 3
0— s — O —si-H _
H/\s| H s. s- H s. 0 SI—QCHﬂ\—cH3
(I) CH3 g1 CH3 g CH3
AN
Sl O
CH3 H
Coéng thirc hoa hoc 53
0072 N AT A
H—Sii4©fsli—CH3 H—Si—CHy~Si~CHy
CH;, CHs CH;  CH;
s
_CH
CQ?',O—Si\ 3
H/?I o)
O\S'—O _Si—CH;
e CH;
CH; CH;,

Trong d6 g, gl va e 1a nhu dugce xac dinh trén day.

Luong thich hop cta hop chét silic hitu co ¢6 nhém SiH trong phén tir duge
ding nam trong khoang tir 5 dén 20 duong luong, tét hon 13 nim trong khoang tir 7,5
dén 12,5 duong lugng, va t6t hon nita 1a khoang 10 duong lugng trén mdi duong
luong ctia nhém khéng bao hoa diu tin cing trén cic polyme chua flopolyete c6 vi tri

olefin & d4u ctia mach phén ttr, duoc biéu thi bang céc cong thirc tir (a) dén (d).

Sau d6, dung mdi va cic chit khong phan g dugc chung cit dudi ap suit
giam, thu duoc hop chit silic hitu co da duoc cai bién bang polyme chira flopolyete c6
cong thire (1). Luu ¥ ring cc phan tng néu trén ¢ thé duge thuc hién mét cach riéng

r€ hoac mdt cach lién tuc.

Sang ché con dé xuit tac nhan xir Iy bé mit chira hop chét silic hitu co da duge
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cai bién bang polyme chira flopolyete c6 cong thire (1).

Téc nhan xt 1y bé mit nay c6 thé con chira polyme chira flopolyete (dudi day

duoc goi la “polyme khong chiic ndng”) cé cong thirc chung (4):
A-Rf-A 4)

trong d6 A la flo hoac nhom duogc flo héa héa tri mot duoc két thuc boi géc -CF;, va

Rf 12 gbc polyme chira flooxyalkylen hoa tri hai.

Trong cong thitc (4), A 1a flo hodc nhém duge flo héa hoa tri mét duge két thiic
boi gbe -CFs, tot hon 1a flo hodc nhém perfloalkyl mach thing c6 1-6 nguyén tir
cacbon, tdt hon nita 12 nhoém -F, -CF;, -CF,CF; hoac -CF,CF,CF;.

Rf 14 gbc polyme chira flooxyalkylen héa tri hai. Cc vi du dugc wu tién vé Rf

dugc néu dudi day.
Cong thirc hoa hoc 55

—O%CFZCFOHCFZO)—
I t1 p2

CF;

—o—( CFZCon)—(CFZO%
q2 p2
r1
—o«%CFCon)—
| t2
CF3

Trong d6 p2 1a sé nguyén tir 5 dén 200, t&t hon 1a tir 10 dén 100, q2 13 sé nguyén tir 5
dén 200, t6t hon 14 tir 10 d&n 100, r1 14 s6 nguyén tir 10 d&én 200, t6t hon 1a tir 20 dén
100, t1 13 s& nguyén tir 5 dén 200, t6t hon 1a tir 10 dén 100, t2 14 s nguyén tir 10 dén
200, t6t hon 1a tir 20 dén 100, t1+p2 14 s6 nguyén tir 10 dén 205, t6t hon 1a tir 20 dén
110, va q2+p2 1a s6 nguyén tir 10 d&én 205, t6t hon 14 tir 20 dén 110.

Céc vi du vé polyme khong chirc ning c¢6 cong thirc (4) duoc néu dudi day.

-34-



32423

Cong thirc hoa hoc 56

FO
CF3

CF3;0 46 FZC HCFZO%CF.@
CF304(CF2CF2 }—(CFZO CF;
p2

F‘%CF2CF2CF20%CF20F3
| t2+1
CF;

Trong d6 p2, g2, rl, t1, va 2 1a nhu dugce xac dinh trén day.

Mic du lugng polyme khong chirc ndng c6 cong thirc (4) dugc dl‘mgv khong bi
gi6i han dic biét, tot hon 1a luong nay nam trong khoang tir 0,1 dén 60% khdi lurong,
t6t hon nita 12 nim trong khoang tir 10 dén 40% khéi luong, tinh theo khdi luong cua
hop chit silic hitu co di dugc cai bién bing polyme chira flopolyete ¢ cong thirc (1).
Luong qua nhiéu c6 thé gy bét loi cho su bam dinh.

Tac nhan xir Iy bé mit ¢6 thé con chira dung moi. Cac dung mdi thich hop bao
gdbm dung mdi hydrocacbon béo duogc cii bién bing flo nhu perfloheptan va
perflooctan; dung mdi hydrocacbon thom duogc cai bién bing flo nhu m-xylen
hexaflorua hodc 1,3-bis(triflometyl)benzen va benzotriflorua; dung moéi ete dugc cai
bién bang flo nhu metyl perflobutyl ete, etyl perflobutyl ete, va perflo(2-
butyltetrahydrofuran); dung moi alkylamin dugc cai bién biang flo nhu
perflotributylamin va perflotripentylamin; dung mdi hydrocacbon nhu benzin diu mo,
rugu khodng, toluen, va xylen; dung méi xeton nhu axeton, metyl etyl xeton, va metyl
isobutyl xeton. Trong sb cic dung moi ndy, cac dung mdi dugc cai bién bang flo 12
dang mong mudn vé mirc do hoa tan va kha ning thidm uwét, v6i m-xylen hexaflorua,
perflo(2-butyltetrahydrofuran), perflotributylamin, va etyl perflobutyl ete la dang

mong mudn hon.

Cac dung mdi nay c6 thé dugc sir dung trong hdn hop gdm hai hoic nhiéu dung

moi trong khi wu tién ring hop chit silic hitu co di duoc cai bién bing polyme chira
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flopolyete duoc hoa tan mot cach dong nhét trong dung méi. Nong do tdi uu ctia hop
chét silic hitu co da dugc cai bién bang polyme chira flopolyete trong dung méi nam
trong khoang tir 0,01 dén 40% khéi lugng, dac biét la nam trong khodang tir 0,05 dén
25% khéi luong cia tac nhan xtr 1y bé mat, miac di ndng d6 t&i wu nay thay dbi theo

ché d6 xu Iy cu thé.

T4c nhan xt Iy bé mit theo sang ché dugc st dung dé xir Iy bé mat san phdm
nhua nhu mang nhua hodc mit kinh. San phém nhua t6t hon 12 dugc 1am tir nhya déo
nhiét. Pac biét, mang nhua déo nhiét trdi qua qua trinh xr ly phi cing (mang phu
climg), mang nhwa déo nhiét ¢6 dd cimg son st dung but chi bang it nhat 4H, nhung
khong trai qua qué trinh xit ly pht ciing (mang nhyua c¢6 do cting cao), va mang nhua

déo nhiét c¢6 16p chéng phan xa (mang chéng phan xa) dugc wu tién str dung.

Trong sang ché, san phdm nhwa ma da duoc xir Iy trude bang SiO, 1a duoc wu
tién sit dung. Tt hon 1a viée xir Iy bang SiO, 1a xt Iy bing SiO, bang phuong phap

phun xa do su bam dinh gitfa san pham nhya va tdc nhan xt ly dugce cai thién.

Téc nhan xir 1y bé mit ¢6 thé dugc dua vao nén bang k¥ thuat da biét bét ky
nhu quét 16p bang chai, nhing, phun va lam bay hoi. Trong truong hop lam bay hoi,
ché d6 1am noéng khong bi giéi han dic biét va c¢6 thé 12 nung bang dién trd hodc lam
néng EB. Céc didu kién sau xit Iy thay ddi theo k¥ thuat sau xtr Iy cu thé. Khi hoat chit
dugce dua vao bang cach 1am bay hoi hodc phu bang cach phun va nén 1a mang nhua
dugc xu ly béng Si0,, vi du, cac diéu kién thich hop bao gém nhiét do nam trong
khoang tir nhiét do trong phong (25°C) dén 200°C va thoi gian nam trong khoang tir 5
phut dén 24 gio, dac biét 1a ndm trong khoang tir 10 phit dén 12 gid. Piéu kién 4m sau
xtt Iy ciing duoc chip nhén. Trong thuc hanh sang ché, ngay ca & nhiét d6 trong phong,
thoi gian nam trong khoang tir 10 phit dén 24 gid, dic biét 1a nim trong khoang tir 30
phut dén 12 gio 1a da. Lop pha thudng c6 dd day nam trong khoang tir 0,1 dén 100 nm,
mong muédn 14 nim trong khoang tir 1 dén 25 nm, mic du d§ diy nay duoc chon thich
hop phu thudc vao loai nén.

Céc vi du duoc uu tién vé san phim nhya cin duge xir Iy bang tac nhan xir 1y
b& mit bao gdm san phim quang, bang cam Gng, mang chdng phan xa, va nén thach
anh ma duoc st dung trong toan bd hodc dudi dang mot phan trong cic san phdm nay

1am hé diéu hudng xe hoi, dién thoai di d6ng, may anh sb, may quay video k§ thuat 50,
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PDA, may nghe cim tay, may nghe dung trén xe hoi, ban giao tiép trd choi, mét kinh,
6ng kinh may anh, kinh loc cho 6ng kinh, kinh rdm, cac dung cu y hoc (vi du, éng sol
da day), may sao chép, may tinh cd nhan, man hinh tinh thé 16ng, man hinh dién phat
quang hitu co, man hinh plasma, man hinh cdm tUng, mang bdo v€, mang phu cung,

mang nhua cé do cung cao, mang chong phan xa, va thi€t bi dau cudi deo duogc.

Do tac nhan xr ly bé mit, khi duoc dua vao san phém nhya dé xir ly bé mit, tao
ra 16p phi ¢6 kha nang ky nudc/dau va do bén tuyét voi ngay ca trong cac diéu kién
nhe nhang, thudng 12 & nhiét do trong phong trong thoi gian ngan, ddc biét hiru ich 1am
16p ky nuéc/dau trén mat kinh, man hinh cdm tng, mang pha cing, mang nhya c6 do
climg cao, mang chéng phan xa, va thiét bi dau cudi deo dugc. Khi duge str dung trong
ban mé ta nay, mang nhya c6 do cimg cao duoc ding dé chi san phdm thu duge bing
cach db khuén vat liéu nhua c6 do cung son st dung but chi béng it nhat 4H, dic biét
1a mang nhua thu duoc béng cach db khuén vét liéu nhua, c6 ban trén thi trudong véi
tén thuong mai la Sil Plus ctia Nippon Steel Chemical Corp. va HD Film ctia Gunze
Ltd., va duoc quang cdo 13 mang thay thé thuy tinh, nhung khong chi giéi han & cac

san pham do.
Vi du thwc hién sang ché

Cac vi du téng hop, cac vi du va céc vi du so sanh dugc dua ra dudi day dé
minh hoa thém sang ché, nhung sang ché khong chi gi6i han & cac vi du do.

Céc hop chét thu dugc trong cac vi du tdng hop duoc st dung trong cac vi du
va cac vi du so sanh.
Vi du téng hop 1: Téng hop hop chit 1

Trong thiét bi phan tng, 150 g tetrahydrofuran va 300 g 1,3-
bis(triflometyl)benzen dugc tron, va 160 ml alylmagie bromua 0,7M duoc b6 sung vao
theo tirng giot. Tiép theo, 300 g (4,8x10 mol) hop chit c6 cong thirc (A) sau:

i
CF30—(CF30),1—(C2F40)q1—CF,—C—F (A)

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

duoc bd sung vao mot cach tir tir ting giot. Dung dich nay dugc lam noéng & nhiét do

60°C trong 4 gio. Sau d6, dung dich nay duoc dé ngudi xubng nhiét do trong phong va
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duoc bd sung theo timg giot vao 300 g dung dich nuéc axit clohydric 1,2M dé 1am
ngung phan ung. Lép dudi hodc 16p hoa chét chira flo dugc thu lai bang cach tach va
duoc raa béng axeton. Lop dudi hodc 16p hoa chit chita flo sau khi rra dugc thu lai
14n nira. Dung méi du dugc chung cét trong chan khong, thu dugc 292 g polyme chita
flopolyete c6 cong thic (B) sau.
Cl)H
CF3O—(CFZO)p1—(C2F4O)q1-CF2—CII—CH2CH=CH2 (B)
: CH,CH=CH,
p1:q1=47:53, p1+g1 = 43

Thiét bi phan tng duoc nap 80 g (1,0x107 mol) hop chét c6 cong thiic (B).

(I)H
CF30—(CFZO)p1—(C2F4O)q1-CF2—(lI—CHZCH=CH2 (B)

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

Hop chét ndy dugc hoa tan trong 80 g 1,3-bis(iriflometyl)benzen va dugc tron véi
8,0x107 g (chua 2,1x10 mol chi riéng Pt) dung dich toluen chtra phirc hop axit
cloplatinic/vinylsiloxan va 37 g (1,910 mol) 1,4-bis(dimetylsilyl)benzen. Hon hop
nay duoc 130 hoa & nhiét dd 80°C trong 7 gi¢. Dung mdi va chét khong phan tng dugc
chung cit trong chan khong, thu dugc 70 g polyme chira flopolyete (hop chét 1) ¢6
cong thic (C) sau.

OH

CH CH,

| P i
CF3O—-(CFZO)—(C2F4O)—CF2——C—CHZCHZCHZ-—-SIi-©—§i—H
Pt at CH CH,
g T (c)
CHchchz_Sll ?I_H
p1:q1 = 47:53, pi+ql ~ 43 CHs CH;

'H-NMR

§0-0,2 (-Si(CHs),) 24H

8 0,4-0,6 (-CH,CH,CH,-Si) 4H
§1,3-1,6 (-CH,CH,CH,-Si) 4H
8 1,6-1,9 (-CH,CH,CH,-Si) 4H

§3,6-4,2 (-SiH) 2H
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6 6,6-7,1 (-C¢Hy) 8H
Vi du tong hop 2: Tong hop hop chét 2

Trong thiét bi phan tmg, 100 g 1,3-bis(triflometyl)benzen dugc trdn véi 8,2 g
(5,410 mol) DBU (diazabixycloundexen) va 100 g (2,7x107 mol) hop chét c6 cong
thirc (B).

(l)H
CF30—(CF20)p1-(C2F40)q1-CFz—Cli—CHZCH=CH2 (B)
CH,CH=CH,
p1:q1=47:53, p1+q1 =~ 43

Sau d6, 5,8 g (5,4x107 mol) trimetylclosilan duogc bd sung vao theo timg giot. Tiép
theo, dung dich nay dugc lam néng & nhiét do 5S0°C trong 3 gid. Sau dd, dung dich nay
duoc dé ngudi xuéng nhiét do trong phong, roi dung dich nuéc axit clohydric dugc bd
sung vao theo timg giot. Lép dudi hodc 16p héa chit chira flo duge thu lai bang cach
tach va dugc rira bang metanol. Lép dudi hoic 16p héa chat chira flo sau khi rira duoc
thu lai 14n nira. Dung mdi du duoc chung cét trong chan khong, thu dugc 90 g polyme
chtra flopolyete c6 cong thirc (D) sau.
O-Si(CHa);

CF30—-(CF20)p1-(CzF40.)q1—CF2—-?—CHZCH=CH2 (D)
CH,CH=CH,

p1:q1 = 47:53, p1+q1 ~ 43
'H-NMR
$0-0,2 (-OSi(CHs)s) 9H
62,4-2,6 (-CﬂzCH=CH2) 4H
8 5,0-5,2 (-CH,CH=CH,) 4H
3 5,7-5,9 (-CH,CH=CH,) 2H
Thiét bi phan tng duoc nap 50 g (1,4x107 mol) hop chét c6 cong thirc (D).

O-Si(CHy)g
CF30—(Con)m—(C;,_F40)q1—CFz—(I:—CHZCH=CH2 (D)

p1:q1 =47:53, pi+q1 =~ 43 CH,CH=CH,
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Hop chét nay duoc hoa tan trong 50 g 1,3-bis(triﬂometyDbenzen va dugc tron voi
1,5x10" g (chira 4,0x10° mol chi riéng Pt) dung dich toluen chtra phirc hop axit
cloplatinic/vinylsiloxan va 33 g (1,3><10'1 mol) 1,3,5,7-tetrametylxyclotetrasiloxan.
Hdn hop nay dugc ldo héa & nhiét d6 80°C trong 19 gid. Dung mdi va chit khong
phan ting dugc chung cit trong chan khéng, thu dugce 56 g polyme chira flopolyete
(hop chit 2) c6 cong thirc (E) sau.

OSi(CH H o
| i(CH3)s HaC, ,O'S"O M
CF30—(CF;0)51~(CF40)qi—CFo—C~CH,CH,CH,—Si 5i
/
O‘Si;o
/
H,C H

“CH,

H, _,CH3
He 075 y o (B)
Si Si/
\ 7\
O. .0 CH3
Sil
H

CH,CH,CH,

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

'H-NMR
8 0-0,2 -(-OSi-CHs, -OSi(CHs);) 36H
8 0,5-0,8 (-CH,CH,CH,-Si) 4H
8 1,3-2,2 (-CH,CH,CH,-Si) 8H
8 4,3-5,2 (-SiH) 6H
Vi du téng hop 3: Tong hop hop chit 3

Thiét bj phan tng dugc nap 150 g (4,0x10” mol) hop chét c6 cong thuc (B).

?H
CF30—(CFZO)p1-(CzF4O)q1-CFZ—(i?—CHZCH=CH2 (B)
CH,CH=CH,
p1:q1 =47:53, pi+q1 ~ 43

Hop chét nay duoc hoa tan trong 150 g 1,3-bis(triflometyl)benzen va duoc tron voi
8,0x107% g (chira 4,0x10° mol chi riéng Pt) dung dich toluen chtra phtrc hop axit
cloplatinic/vinylsiloxan va 83 g (4,O><1O'1 mol) 1,1,3,3,5,5-hexametyltrisiloxan. Hon
hop nay dugc 130 héa & nhiét do 80°C trong 24 gio. Dung mdi va chit khong phan tmg
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duge chung cit trong chan khong, thu duoc 150 g polyme chia flopolyete (hop chit 3)

c6 cong thic (F) sau.

T GHs | GHs
CF30—(CF0)1—(C2F40)qi~CF,—C—CH,CH,CH,{ Si-O1-Si—H
CHs /, CHs

GHs \ GHs (F)
CH2CH2CH2 $|_0 Si_H

|
CH; | CH,
p1:q1 =47:53, p1+q1 ~ 43 2

'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
8 3,3-3,6 (-SiH) 2H
Vi du tong hop 4: Téng hop hop chét 4
Thiét bi phan tng duoc nap 50 g (1,410 mol) hop chit c6 cong thic (B).

(l)H
CF30—(CFZO)M—(C2F4O)q1~CF2—(|3—_CH2CH=CHz (B)
CH,CH=CH,
p1:q1 =47:53, p1+ql1 =~ 43

Hop chét nay dugc hoa tan trong 50 g 1,3-bis(triflometyl)benzen va dugc tron véi
8,0x10% g (chira 1,3%10° mol chi riéng Pt) ‘dung dich toluen chira phic hop axit
cloplatinic/vinylsiloxan va 40 g (1,4><10'1 mol) 1,1,3,3,5,5,7,7-octametyltetrasiloxan.
Hoén hop nay dugc 140 héa & nhiét do 80°C trong 4 gir. Dung mdi va chit khong phan
tmg dugc chung ct trong chan khong, thu dugc 41 g polyme chira flopolyete (hop
chét 4) c6 cong thire (G) sau.

T GHs | GHs
CF3O_(CF20)p1"(C2F40)q1'CF2_C_CH2CHch2 Sli—O §|_H

GHs | G
CH,CH,CH,{Si~O7-Si-H (G)

CH
pl:q1 = 47:53, pl+ql =~ 43 3 /3 CHs
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'H-NMR
3 0-0,2 (-OSi(CHs;),) 48H
6 0,3-0,6 (-CH,CH,CH,-Si) 4H
o 1,3-1,8 (-CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H
§3,3-3,6 (-SiH) 2H |
Vi du tong hop 5: Téng hop hop chit 5
Thiét bi phan tmg dugc nap 20 g (0,5 10" mol) hop chét ¢ cong thiic (B).

(I)H
CF30—(CF20)p1—(C2F4O)q1-CFZ—CII—CHZCH=CH2 (B)

CH,CH=CH,
pl:q1=47:53, pi+q1 =~ 43

Hop chét ndy dugc hoa tan trong 20 g 1,3-bis(triflometyl)benzen va duge trdn véi
2,0x107 g (chira 0,510 mol chi riéng Pt) dung dich toluen chtra phirc hop axit

cloplatinic/vinylsiloxan va 40 g (0,5%107" mol) decasiloxan c6 cong thirc (H) sau.

CH3
H S| O Sl H
CH3 A CH3

Hén hop nay duge ldo hoa & nhiét dd 80°C trong 7 gid. Dung méi va chat khéng phan
g dugc chung cét trong chan khéng, thu duge 10 g polyme chira flopolyete (hop
chét 5) c6 cong thirc (I) sau.

oH CH;\ CH,
CF30—(CF0)p1=(C2F40)q~CF;—G—CH,CH,CH,{ Si-01-Si—H
CHy /, CH;

GHs |\ §Hs (1
CH,CH,CH,{-Si-O1Si—H

p1:q1 = 47:53, p1+q1 = 43 CH, s CHs

'H-NMR
§0-0,2 (-OSi(CHs),) 120H
§ 0,3-0,8 (-CH,CH,CH,-Si) 4H

6 1,3-1,8 (-CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H
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6 4,7-5,0 (-SiH) 2H
Vi du tdng hop 6: Téng hop hop chit 6
Thiét bi phan tng duoc nap 50 g (1,3 10 mol) hop chéit c6 cong thiic (B).

(l)H
CF30—(CF20)p1—(C2F4O)q1—CFZ—(|3—CHZCH=CH2 (B)
CH,CH=CH,
p1:q1 =47:53, pl1+q1 =~ 43

Hop chét nay duoc hoa tan trong 50 g 1,3-bis(triflometyl)benzen va dugc tron véi
5,0x10 g (chta 1,4x10° mol chi riéng Pt) dung dich toluen chtra phiic hop axit
cloplatinic/vinylsiloxan va 20 g (1,4x10" mol) pentametyldisiloxan. Hdn hop nay
dugc 130 hoa & nhiét dé 80°C trong 8 gid. Dung méi va chat khong phan ung duoc
chung cat trong chan khong, thu dugc 54 g polyme chia flopolyete (hop chét 6) c6

cong thire (J) sau.

T GHs  CHs
CF30—(CF;0)p1~(C2F40)qr—CF2—C—CH,CH,CH,—Si-0—Si—CH,
CH, CHs
CH; CHs (J)
p1=p-1,q1=9-1 CH,CH,CH,—Si—O—Si—CH;
p1:q1 = 47:53, pl+q1 =~ 43 CH; CH,

'H-NMR
5 0-0,2 (-Si-CH;) 30H
6 0,2-0,4 (-CH,CH,CH,-Si) 4H
6 1,0-1,6 (-CH,CH,CH,-Si, -CH,CH,CH,-Si) 8H
Vi du tdng hop 7: Téng hop hop chét 7
Thiét bi phan tmg duoc nap 50 g (1,3% 10 mol) hop chét c6 cong thirc (B).

CIJH
CF30—(CF20)p1—(CzF4O)q1-CFz—(|3—CH2CH=CH2 (B)
CH,CH=CH,
p1:q1=47:53, p1+q1 =~ 43 )

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

1,0x10" g (chira 2,8x10 mol chi riéng Pt) dung dich toluen chira phtic hop axit
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cloplatinic/vinylsiloxan va 13 g (3,2x 102 mol) 1-butan-decametylpentasiloxan. Hon
hop nay dugc 130 héa & nhiét do 80°C trong 20 gid. Dung moi va chét khéng phan tng
dugc chung cat trong chan khong, thu dugc 54 g polyme chira flopolyete (hop chat 7)

c6 cong thue (K) sau.

T {9Hs>9Ha
CF30—(CF20)51—(C2F40)q1—CF,—C—CH,CH,CH,Si-01-Si—C,4H,
CHs/, CH;
CH; | GHa (e
CH,CH,CH, T Si—0[—Si—C,4Hy
p1=p-1,q91=q-1 CHj /, CH,4
p1:q1=47:53, pi+q1 =~ 43 .

'H-NMR
§0-0,2 (-Si-CH;) 60H
$0,3-0,6 (-CH,CH,CH,-Si) 8H
$ 0,6-0,8 (-CH,CH,CH,-CHj;) 6H
8 1,1-1,3 (-CH,CH,CH,-CH;) 8H
$ 1,4-1,8 (-CH,CH,CH,-Si) 8H
Vi du téng hop 8: Tong hop hop chat 8
Thiét bi phan tmg dugc nap 25 g (0,7x102 mol) hop chét co céng thirc (B).
?H
CF30—-(CF20)p1—(C2F4O)q1—CFZ—?—CHZCH=CH2 (B)

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

Hop chét ndy dugc hoa tan trong 25 g 1,3-bis(triflometyl)benzen va duge tron véi
2,5%107 g (chira 0,7x10° mol chi riéng Pt) dung dich toluen chira phirc hop axit
cloplatinic/vinylsiloxan va 8,9 g (0,710 mol) bis(dimetylsilyl)metan. Hon hop nay
dugc 130 hoa & nhiét do 80°C trong 24 gid. Dung mdi va chit khong phan tmg dugc
chung cit trong chan khéng, thu dugc 10 g polyme chira flopolyete (hop chit 8) co
cong thirc (L) sau.
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oH CH;  CHy
CF30 (Con)p1 (C2F40)q1 CF2 C—- CHch2CH2_S|_CH2 Sl_
CH3 CH3
GHs  GHs (L)
CH,CH,CH,—Si—CH,~Si—H
p1:q1 =47:53, p1+q1 ~ 43 CH; CH,

'H-NMR

3 0-0,4 (-OSi(CHs),, -Si-CH,-Si) 28H
6 0,4-0,8 (-CH,CH,CH,-Si) 4H

0 1,2-2,0 (-CH,CH,CH,-Si) 8H

0 3,8-4,2 (-SiH) 2H

Vi du téng hop 9: Tong hop hop chit 9

Trong thiét bi phan tmg, 200 g (2,6x10” mol) hop chit c6 cong thirc (M) sau:

OH QH
|
H2C=CHCH2—(I:—CFZO—(CFZO)p1—(C2F4O)q1-CF2—(l3—CH2CH=CH2 (M)
HZC:CHCHZ CH2CH=CH2

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

duoc trén voi 200 g 1,3-bis(triflometyl)benzen, 108 g (5,2x10° mol) 1,1,3,3,5,5-
hexametyltrisiloxan, va 6,0x10" g (chtra 1,6x10” mol chi riéng Pt) dung dich toluen
chtra phtrc hgp axit cloplatinic/vinylsiloxan. Hon hgp nay dugc ldo héa & nhiét do
80°C trong 40 gio. Dung méi va chit khéng phan tmg duoc chung ct trong chén
khéng. Tiép theo, cac phan doan du c6 nhiét d6 sbi thip va cao dugc loai bo bang thiét
bi chung c4t phan tir, thu dugc 200 g san phdm 16ng (hop chét 9).

Trén phén tich 'H-NMR, hop chit 9 thu dugc dugc xac dinh 13 6 cong thic

c4u trac (N) sau.

CHy \ CHy (I)H ?“ CH, \ cH;
H{Si—0 s| CH,CH,CH,—C—CF,0—(CF,0)— (C,F40)—CF,—C—CH,CH,CH, s.— S|—H

CH, /, CH, p1 q1 CH3
CH;, CH3 p1=p-1,q1=qg-1
|
H s;.—o SI|—CHZCH2CH2 p1:q1 =47:53, pi+ql ~ 43 CH,CH,CH, s.—o s:—H
CHjy /, CHs CH,
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'H-NMR
5 0-0,4 (-OSi(CHs),) 72H
5 0,4-0,8 (-CH,CH,CH,-Si) 8H
6 1,2-2,0 (-CH,CH,CH,-Si) 16H
0 3,8-4,2 (-SiH) 4H
Vi du téng hop 10: Tong hop hop chét 10 (so sanh)
Trong thiét bi phan tmg, 200 g (2,6x102 mol) hop chét c6 cong thirc (B):

(l)H
CF3O-—(CFZO)p1—(C2F4O)q1—CF2—CI:—CHZCH=CH2 (B)
CH,CH=CH,
p1:q1=47:53, pi+q1 =~ 43

duogc tron véi 200 g 1,3-bis(triflometyl)benzen, 12,7 g (1,1x10" mol) trimetoxysilan,
va 6,0x10™" g (chtra 1,6x10™ mol chi riéng Pt) dung dich toluen chira phirc hop axit
cloplatinic/vinylsiloxan. Hdn hop nay dugc ldo hoa & nhiét do 80°C trong 40 gid. Sau
d6, dung méi va chit khéng phan tng dugc chung cét trong chan khéng. Tiép theo,
cac phan doan du c6 nhiét do sbi thip va cao duoc loai bé bing thiét bi chung cit phan
ttr, thu dugc 201 g san pham 16ng (hop chét 10).

Trén phan tich 1H-NMR, hop chat 10 thu dugce dugc xac dinh 13 ¢c6 cong thirc
cdu tric (O) sau.

OH
I
CF3O"'(CFzO)p1‘(C2F40)q1“CFZ_C_CH2CH2CH2_Si(OCH3)3
(0)

CHZCHZCHZ—Si(OCH3)3
pl:q1 = 47:53, p1+q1 ~ 43
'H-NMR
§0,2-2,2 (-CH,CH,CH,-) 12H
8 3,0-3,5 (-Si(OCHs);) 18H

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

Hop chat 11
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Cong thirc hoa hoc 82
(H3C0)3Si— CH,CH,CH,—CH,0—CF,—(CF30),1~(C2F 40) 41~ CF2—CH,0—CH,CH,CH,—Si(OCHs);
pl:q1 =47:53, p1+g1 = 45

Hop chit 12

Cong thirc hoa hoc 83
i
F((|3FCF20)24CF—C—r]l—-CHZO-——CHZCHZCHZ———Si(OCHg)g,
CFs CF; H

Cacvidu 1 dén 9 va cac vi du so sanh 1 dén 3

Bio ché tic nhan xtt 1¥ bé mit va tao 16p phi

Céc tac nhan xtt Iy bé miat dugc bao ché bang cach hoa tan cac hop chat 1 dén
12 trong dung mdi Novec® 7200 (etyl perflobutyl ete khoang 3M) véi ndng d6 20%
khéi lwong. Sau khi bao ché cac tac nhan xir ly bé mit, mang nhua (Tigold Corp.)
duoc lam sach béng cach xu ly béng plasma (Ar 10 cc, O, 80 cc, dién nang 250 W,
thoi gian 30 gidy), va 10 mg tic nhan xt Iy bé mit duoc ling dong trén d6 bang cach
1am bay hoi trong chan khong (4p sut 2,0x 107 Pa, nhiét d6 700°C) va duoc giit trong
moi truong 25°C va dd 4m 50% RH trong 24 gid dé tao ra 16p phi c6 d6 day 15 nm.
Luu ¥ ring mang nhua dugc st dung trong ban mé ta nay la mang dugc lam tir
polyetylen terephtalat va trén bé mat ciia né6 dugc xir Iy phii cimg acrylic va trén mit

ngoai cling ctia né duogc xir 1y phiin xa SiO, dén d6 day 100 nm.

Céc 16p pha dugc tao ra bing cach sir dung cac hop chét 1 dén 9 1a cac hop chit
vi du 1 dén 9 con cac 16p pht duge tao ra bang cach sir dung céc hop chat 10 dén 12 13
cac hop chat vi du so sanh 1 dén 3.

Céc 16p phu cia cac hop chit vi du 1 dén 9 va cac vi du so sanh 1 dén 3 duoc
danh gia béng cac thir nghiém sau. T4t ca cac tha nghiém dugc thuc hién & nhiét do
25°C va d 4m 50% RH.

Panh gid kha nang chiu mai mon

Bing céach sir dung thiét bi kiém tra Tribogear Type 30S (Shinto Scientific Co.,

Ltd.), 16p pha duoc kiém tra vé tinh khang mai mon bang vai (Bemcot).
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Th nghiém trong céc di€u kién sau dugc két thic khi goc ti€p xuc véi nude
gidm xuong dudi 100°. Viéc dém s lan co xat dugce ti€p tuc trong khi gbc tiep xic véi

nude 1a it nhit 100° duge giit 1a chi s6 kha niang chiu mai mon.
Dién tich tiép xtic: 10 mm x 30 mm
Luong tai:  1,5kg

Tinh khang v4i su mai mon bang vai

Vai: BEMCOT M-311 (Asahi Kasei Corp.)
Khoang cach trugt (mdt chidu): 20 mm

Tbc d6 truot: 1800 mm/pht

Luong tai: 0,5 kg/cm®

L6p phu duoc do goc tiép xtc voi nude (hat nude 2 pl) bang cach st dung may
do goc tiép xic Drop Master (Kyowa Interface Science Co., Ltd.). Pang Iuu ¥ 1a goc

tiép xtic voi nude dugc do & thoi diém 1 gidy sau khi giot 2 pl dugc dit trén bé mit

mau.
Bang 1
Hop chat Khi é‘jfgéc(filgrln r)ne‘li
Vidul 1 1000
Vidu 2 2 2300
Vidu3 3 8500
Vidu4 4 8700
Vidu5 5 10000
Vidu6 6 5300
Vidu7 7 9300
Viduy 8 8 6000
Vidu9 9 2000
Vi du so sanh 1 10 0
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Vi du so sanh 2 11 0

Vidusosanh3 12 0

Tir bang 1 thiy r6 rang trong thir nghiém danh gia kha nang chiu mai mon dugc
thuc hién sau khi pht bang cach 1am bay hoi va sau khi xir Iy bang tac nhan xir ly bé
mat 1én trén bé mit nén, céc vi du so sanh 1, 2 va 3 cho théy s6 dém kha nang chiu mai
mon 1 0, ngu ¥ khong c6 do bén mai mon. Nguoc lai, cac vi du 1 dén 9 cho thiy kha
nang chiu mai mon tuyét voi trong thir nghiém danh gi4 kha ndng chiu mai mon sau
khi pht bang cach 1am bay hoi va sau khi xtr Iy bang tac nhan xir Iy bé mit 1én trén bé
mit nén. Céc vi du 1 dén 9 thé hién sy bam dinh duoc cai thién v6i nén so véi céc tac
nhén xtr Iy bé mit cta cac vi du so sanh do polyme trong tac nhén xir Iy bé mit theo
sang ché c6 lién két siloxan, cdu tric silphenylen hoidc cu trac silalkylen & dau cia
mach phan tir (phan ciu ndi ctia phan tir) sao cho dic biét 1a gdc SiCH; trong phén ciu
nbi nay tuong tac voi gbec nhém OH thu dugce tir SiO, trong 16p SiO, trén bé mit nén
thong qua luc lién phan tir, va c6 kha ning dinh huéng, mic du n6 khong c¢6 nhém dé

thay phan 1am nhém du tan ciing.

San phdm nhwa c6 16p bé mit c6 tinh chdng ban dugc lam tir tic nhan xi Iy bé
mit chira hop chit silic hitu co dd duogc cai bién bang polyme chita flopolyete theo
sang ché thé hién d6 bén mai mon tuyét voi. San phidm nhua c6 16p bé mit c6 tinh
chéng ban duoc 1am tir tic nhan xt Iy bé mit theo sang ché hiru ich trong viéc tmg
dung trong do6 viéc xu ly chéng ban bé mat 1a can thiét, dic biét, nhu mét kinh, kinh
ram, man hinh cam tmg, va mang chéng phan xa.

Kha nang tmg dung trong cong nghiép

San phim c6 bé mit da duoc xir Iy bang tac nhan xir Iy bé mit chia hop chét
silic hitu co da duoc cai bién bang polyme chira flopolyete theo sang ché thé hién do
bén mai mon tuyét voi. San phdm nhua c6 bé mit da duoc xir Iy bang tac nhan xir ly
b& mit 13 hiru ich d& 1am san phim nhya ma d& bi bam dinh diu va chit béo, nhur man

hinh cdm ng, mang chong phan xa, va mat kinh.
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YEU CAU BAO HQ
1. Hop chit silic hitu co da dugc cai bién bing polyme chira flopolyete c6 cong thirc

chung (1):

(1)

(IDZ
Rf C—GY—Q—X )2

trong d6 Rf 13 gdc polyme chira nhém flooxyalkyl hoa tri mdt hosic nhém
flooxyalkylen hoa tri hai, Y doc 1ap 1a nhom hydrocacbon hda tri hai, Q 1a nhém duogc

chon tir cdc nhom c6 cong thirc sau:

R! R R? R1

| | | l
4<S|i—0 Sli—— —Sli—RZ—SIi—

R'" /g R! R1 R?

trong d6 X doc 14p la nguyén t& hydro, nhom alkyl hodc nhém phenyl c6 1 dén
4 nguyén tir cacbon, R' doc 14p 12 nhom alkyl hoic nhém phenyl c6 1 dén 4 nguyén tir
cacbon, R? 12 nhém alkylen c6 1 dén 4 nguyén tir cacbon hodc nhom arylen c6 6 dén
12 nguyén tir cacbon, g 12 sé nguyén nam trong khoang tir 1 dén 20, va j 1 s6 nguyén
nim trong khoéng tir 1 dén 8,

X 1a nhu dugc xac dinh trén day,

7, doc lap 1a nguyén tir hydro hodc nhom c6 cong thirc sau:

-SiR;

trong d6 R doc 1ap 12 nhom alkyl hoic nhém phenyl c6 1 dén 4 nguyén tir

cacbon, hodc nhém c6 cong thire sau:
-W-Q'-X

trong d6 X 12 nhu duoc x4c dinh trén diy, W 1a lién két don hozc nhém

hydrocacbon hoa tri hai, Q’ 1a nhém hoa tri hai cé cAu trac dugce chon tir lién két
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siloxan, cau truc silalkylen va cau trtc silarylen, va o 1a 1 hodac 2.

2. Hop chét silic hiru co theo diém 1, trong d6 trong cong thirc (1), o bang 1, va Rf1a
nhém c6 cong thirc chung (2):

F‘(-CFZO-t-éCZF,,OﬁC3FGOﬂC4FBOdeF2d— (2)

trong d6 mdi p, q, r va s 1a sé nguyén tir 0 dén 200, p+q+r+s 1a tir 3 dén 200,
‘mdi don vi lip cb thé c6 mach théng hodc mach nhanh, cac don vi 13p riéng co thé
dugc sap xép mot cach ngiu nhién, d 13 sb nguyén tir 1 dén 3, va cac don vi lién quan
c6 thé ¢6 mach théng hodc mach nhanh.
3. Hop chat silic hitu co theo diém 1, trong d6 trong cong thirc (1), o bang 2, va Rf 1a
nhom c6 cdng thuc chung (3):

——-Csz.r—0-(—CFzOﬁp—éCzF‘;O%CsFeOﬂquoi—Cszd— (3)

trong d6 mdi p, q, r va s 1a sd nguyén tir 0 dén 200, p+q+r+s 1a tir 3 dén 200,
mdi don vi 1ap co thé c6 mach théng hodc mach nhanh, cac don vi ldp riéng cé thé
dugc sip xép mét cach ngiu nhién, d 1a s nguyén tir 1 dén 3, va cac don vi lién quan
¢6 thé c6 mach théng hodc mach nhanh.
4. Hop chit silic hitu co theo diém bat ky trong s6 céc diém tir 1 dén 3, trong d6 Y 1a
nhom alkylen c¢6 3 d&én 10 nguyén tir cacbon.
5. Hop chét silic hiru co theo diém bat ky trong s cac diém tir 1 dén 4, trong 6 trong
cong thirc (1), Z la nguyén tir hydro hodc nhém dugce chon tir cAc nhoém sau:

—Si(CH3)3

—Si(CH,CH3)3

o)
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cH
—Si~CH,CH,~Si(CHy)
CH,

CHy Gy
—8i~CH,CH,~Si—H
CH;, CH;

GHs
——'Sli“CHchchz—Sl(CH;;k

CHs

?H3 (I:H3
_sli-CHchch2—§l—‘H

CH; CH;

CH; CH,
—Si-0-8i~CH,CH,~Si(CH;);
CH; CH;

?H3 CI:H3 ?HIS
—Si-0-Si—CH,CH,-Si—H
1 | 1

CH; CHs CH,

CH; CHj

|
—CHZCHZCHZ—S‘i—©—$i—H

CH, CH,

CHj CH,

|
—CHZCHZCHZ—_SIi—Q—S:‘;i—Cm

CHs CH,

H CH,

H3C, ,O/SLO H
—CH,CH,CH,——Si, si’
O<...0 CH3
Si
/
H,c H

HiC, CHs
’Si~
HiC 070 chy

\

—CH,CH,CH,——Si, Si

Si
c
Og;-0 CHs

N\
H3CI CH3
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GHy GHy
—CH,CH,CH,~Si-0-$i—H
CH, CH,

CHy GHy
—CH,CH,CH,~Si-0-Si—CHj
CH; CH,

CH3;\ CH;
—CH,CH,CH,{Si-O1-Si-{ CHy ) CHy
CHg) CHy

(¢]
CHy Gy
—CH,CH,CH,~Si-CH,~Si—H
CH; CH,

CHy  GHa
—CH,CH,CH,-Si~CH,~Si—CH;
CH;  CH,
CHy GH
—CH,CH,CH,-Si~CH,CH,~Si—H
CH,4 CHj
GHy Gy
_CH2CH2CH2'SIi"CH2CH2_§i_CH3
CHs CH,

trong d6 gl 1a s6 nguyén tir 2 dén 20 va e 1a sb nguyén tir 0 dén 3.

6. Hop chét silic hitu co theo diém bat ky trong sb cac diém tir 1 dén 5, trong d6 hop
chét silic hitu co da duoc cai bién bang polyme chira flopolyete ¢6 cong thirc (1) c6

cong thirc bat ky trong sd céc cong thirc sau:
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(074 CH

CH
| PHs tHa
CF3O_(Congr(C2F4oq)1_CF2_C_CHchchz"SII‘@—?i_H
CHj; CH3
CHy —  GHy
CHchchz_Sll‘®_§i_H
CH; CH,
7 CHy —  GHs
CF30_(CFZOIL—(CZF4OJ1-—CFZ_C_CHZCHZCHZ-SIi_@_§i_CH3
CH; CH3
GHy /= GHs
CH2CH2CH2—§i@'§i—CH3
CH, CH,3
8 GHs CHs
CF30—(CF;0)~(CF 40)-CF;—C—CH,CH,CH,-Si-0-Si—H
d CH; CH;
GHy GHy
CH,CH,CH,~Si~0~Si—H
CH; CH,
7 GHs CHy
CF3O—(CFZOLT(C2F4O&TCF2—C—CHZCHZCHZ-SIi-O*§i—CH3
CH; CHj
GHy CHy
CH,CH,CH,~Si~0~Si—CH,
CH; CH;
H CH,
9= HiC, ,O/SI‘O
CFso_(Con)p1—(C2F4o)q1_CFZ_C_CH2CH20H2_S‘i ‘S|<H
O....0 CHj
SK
H,C H
H\ /CH3
-Si.
e, 05 H

CH,CH,CH,—Si, Si
°‘srd CH,3

H,C H

HyG, CHs
oz -Si
! HG O S"‘0\
CF3o_(Con)p1_(CzF40)q1'CFZ_C"CHchzCHz'—S‘i Si’CH3
/

O....d CHs
SIS
H,C CHs

HsC,_ CHs

HyG, 0750 cHy
CH2CH2CH2 _Si‘ si
°‘sr°l CH;

H3C’ \CH3
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N GHy | cH;
CFso_(Con)p1—(C2F4o)q1_CF2_C_CH2CH20H2 Sli—O S|i—H
CHy /,,CHs

GHa | GHs
CH,CH,CH,{-Si-0-Si—H
CHs | CH,

N GHs CHy
CF30—(CF 20)1~(C2F 40)q1~CF;—C—CH,CH,CH, TSi-07-Sit-CH;)_CH,
CHg/,CHs

CH;\ CH;

1 |

CH,CH,CH,{-Si-O §i—(CH2)—eCH3
CH, g1CH3

N GHa  GHy
CF30—(CF30)51~(C2F 40)q1-CF,—C~CH,CH,CH,—Si—CH,~Si—H
CH,4 CH,

GHs G
CH,CH,CH,—Si—CH,—Si—H
CH, CH,

. S G G
CF3o'—(CF20)p1—(C2F40)q1‘CFz'_C—CHzcH2CH2—§i—'CH2_§i_CH3
CH; CH;

GHs  GHy
CH,CH,CH,—Si—CH,—Si—CHj
CH, CH,

N G G
CF30—(CF20)51~(C2F40)q1~CF2—C~CH,CH,CHy—Si—CH,CH,-Si—H
CH, CH,

GHa  GHy
CH2CH,CH,—Si—CH,CH,-Si—H
CH; CH,

N s GHa
CF3O_(CF20)p1-(CzF4O)q1'CF2—C"CHzCH2CH2-?i_CH2CH2—§i—CH3

CH;, CH,

GHs G
CH,CH,CH,—Si—CH,CH,~Si—CHj
CH, CH;
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oz

oz

G = Gt | | H = G
H—sli—@-sli—CHZcHZCHZ—C—CFZO—(CFZO)—(c2F40)—C|=2—c—CHZCHZCHz——sli—@—?i—H
CH CH, P at CH, CH,
GHs GHs GHs GHs
H—Sli-©—sli—CH2CH2CH2 CHZCHZCHZ—SIi—©—§i—H
CH, CHj CH, CHs
GHs = §s v T GHs = §
H3C—Sli—@-—S;i—CHZCHZCHZ—C—CFZO—(CFZO) (CzF40)—-—CF2—C—CHZCH20H2—§10§E—CH3
CH, CH;, 1 at CH, CH,
¢Hs GHs ¢Hs / GHs
H3C—S|i‘©~sii—CHZCHZCH2 CHZCHZCHZ—Sli—O—SIi—CH:.,
CH, CH, CHj CHj
GHs Gt T T GHoGH
CH; CH, p1 1 CH; CH,
CH;  CHs CH; CHs
H—Si-0-Si—CH,CH,CH, CH,CH,CH,—Si-0—Si—H
CH; CH, CH; CHj
GHa Qs T T GHa Gy
HyC—Si-0-8i—CH,CH;CH,—C—CF,0—(CF;0)—(C,F40)—CF;—C—CH,CH;CH,—Si~0—Si—CHj,
CH; CH,4 p1 1 CH; CHy
CH;  CHy CH; CHs
H3C_S|i_o~S||_CH2CH2CH2 CHch2CH2_S|i‘_O_SIi_CH3
CH3 CH3 CH3 CH3
H3C\Si H o or H_ CH,
H PR S | | HG 070
g’ c’S\' /Si—CHZCHZCHz—C—CFZO--(CFZO)T(CZF4O)—1CF2—C—CHZCHZCH2 Si /‘s,’\
CH 7\
H 3 H3C H
Hie, M H CHs
H\ P’SI\O\ CH, H3C\ ,O’Si‘o H
b SI——CH,CH,CH, CH,CH,CH, Si \Si/\
/
¥ 0540 Oig-0 CHy
/
H CHs H,C H
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H3C\ /CH3 H3C CH3
o-Si.5 cH 0z 0z si’
H,c, 070 CHs | H,Q 07770 cH;
Si Si——CH,CH,CH,—C—CF,0—(CF,0)—(C,F40)—CF,—C—CH,CH,CH, Si 57
Hs;C O\Si'o p1 qi b\s-,O, \CH3
7\ i
HC  CHy H,C  CHy

CH
H3C\S/ 3 H3C\ -/CH3
H,c. O "0 CHs H,c 0~ Shg
3L { \ L \-/ \ /CH3
Si Si——CH,CH,CH, CH,CH,CH; Si Si
H,C / \ 7\
3 O\S-—O O\ .-0O CH3
i Si
/ \CH 7\
H,C 3 HyC  CHj

s [ gHs T i g \ ¢
H—Si—{-0=Si——J-CH,CH,CH,—C—CF20—(CF0)—(C3F40)—CF;—G—CH,CH,CH,—-Si—0-Si—H
CHs \  CHy/, p1 a1

CHz /., CHs
[ § GHs \ G
H—Si—0-Si CH,CH,CH, CH,CH,CH,—~Si~0-Si-H
CH3 CH3 g1 CH3 g1CH3
g g T T AR
HsC{CH, STSi—0 Sli——CHZCHZCH2-—C—-CFZO—(CF20)—1(C2F40)—1CF2—C—CH2CHZCH2 Si—0 §i—-(CH2tCH3
CHs /., CHs P q CHy /, CH;
CH; \ CH; CH; \ CH3
HyC{cH $i—0}-$i—CH,CH,CH, CH,CH,CH,—-$i-0-$i—{CH,}-cH
3 2 e | ] 2 2 2 2 2 2 éH ] 2 A 3
CH; /,, CHs 3 Ji1CHs
o g i i G o
H=8i~CH,—Si—CH,CH;CH,—C—CF,0—(CF,0)—(CF40)—CF;~—C—CH;CH,CH,—Si—CH,—Si—H
CH;  CHs pt at CHj CH
?Hs ?Hs CHs CHs
H~8i—CH,—8i—CH,CH,CH, CHZCH,CH,—Si—CH,—Si—H
Gra G 1 i GHs G
H3C—SII_'CH2—SIi—'CHchchz—c—Con—(Con)_(CZF4O)'—CF2_C_CHchchz—?i—CHz—?i—CH3
CH;  CHs p1 at CH, CHj
CH; CHs CH, CH,
H;,C—Sli—CHz—Sli-—CHZCHzCHZ CH,CH,CH, —Si—CH,—Si—CHjs
CH; CH, CH;, CH;
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A T i g G
H=Si—CH;CH,=Si—CH,CH,CH; —G—CF,0 —(CF20)—(C,F 40)—CF;—G—CH,CH,CH,—Si—CH,CH,-Si—H
CHs CH, p1 q1 CH, CH,
o o o o
H—Si—CH,CH,—Si—CH,CH,CH, CH,CH,CH,—Si—CH,CH,~Si—H
| |
CH, CH, CH, CH
(s G 1 T G g
HyC—Si—CH,CH,=Si—CH,CH,CH;—C—CF,0—(CF,0)—(C,F 40)—CF,——C—CH,CH;CH, —Si—CH,CH,~Si—CHj
CHs CH p1 at CHj CHj
CHs CHy - CHj CHy
H3C—Si=CH;CH,—Si—CH;CH,CH, CH,CH;CH,—Si—CH,CH,~Si—CH,
CH,3 CH3 CH, CH3

trong d6 Z 1a nhu duoc xac dinh trén day, pl 1a sb nguyén tir 5 &n 100, q1 14 s6

nguyén tir 5 d&én 100, pl+ql 1a sé nguyén tir 10 dén 105, gl 14 s nguyén tir 2 dén 20,

va e la s0 nguyén tur 0 dén 3.

7. Téc nhan xir Iy b& mit chtra hop chét silic hiru co d& duoc cai bién bing polyme

chtra flopolyete theo diém bét ky trong sé cac diém tir 1 dén 6.

8. Tac nhan xir Iy bé mat theo diém 7, trong d6 tac nhan nay con chira polyme chira

flopolyete c6 cong thirc chung (4):

A-Rf-A 4)

trong d6 A 1a nhom duogc flo héa héa tri mot duge két thiic béi géc -CF;, vaRf 1a géc

polyme chtra flooxyalkylen héa tri hai.

9. San phdm c6 bé mit da duoc xir Iy bang tac nhan xir Iy bé mit theo diém 8.
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