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(54) SILAN DA BDUGC CAI BIEN BANG POLYME CHUA FLOPOLYETE VA CHE
PHAM XU LY BE MAT CHUA SILAN NAY

(57) Sang ché dé cap dén silan da duoc cai bién béng polyme chtra flopolyete duoc biéu

thi bang cong thue chung (1). Silan da duoc cai bién nay c6 kha ning tao ra mang phu da

dugc hoa ran co6 déc tinh ky dau ky nudc va c6 kha ning chiu mai mon. Sang ché con dé

cap dén ché pham xu ly bé mit chira silan nay va/hodc san pham ngung tu thuy phan mot

phan ctia nd, va san pham da duoc xtr ly bé mit bang ché pham xir 1y bé mit nay.

— ™1
LQ c%(cuz)m o-Y s. )7 )a L

Trong cong thirc nay, Rf 1a gbc polyme chira nhém flooxyalkylen hoa tri mot hodc hoa tri
hai; Q 12 nhém hydrocacbon héa tri hai c6 2 dén 6 nguyén tir cacbon, c6 thé chira lién két
ete; Y 1a nhom hydrocacbon cé chirc niang tir 2 dén 6, c6 thé chira nguyén tir silic, nhoém
silylen va/hodc lién két siloxan; mdi R doc 1ap 1a nhém alkyl c6 1 dén 4 nguyén tir cacbon,;
moi X doc 1ap la nhom hydroxyl hodc nhom dé thuy phan; n 1a s6 nguyén tir 1 d&én 3; v 1a
sd nguyén tur 1 dén 5; m 1a s6 nguyén tir 1 dén 5; R’ 1a nhém alkyl c6 1 dén 4 nguyén tir
cacbon; B 12 s6 nguyén tir 1 dén 3; va o bang 1 hoac 2.
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Linh vie k§ thuit dwoc dé cip

Sang ché dé cap dén silan da dugc cai bién bang polyme chira flopolyete, va
cu thé hon, dén silan da dugc cai bién bang polyme chta flopolyete c6 kha nang tao
ra 16p phil ¢6 kha ning ky nudce/dau va kha nang chiu mai mon dugc cai thién, ché
phém xir Iy b& mit chira silan va/hodc san phAm ngung tu (thiy phan) mét phan cua
no6, va san pham c6 bé mit da dugc xir Iy bang ché phim xir Iy bé mat nay (tire 1a c6

16p pht cia ché pham xir ly bé mat da dugc hoa ran trén bé mét cia no).

Tinh trang k§ thuit ciia sang ché

Gén day, nhu ciu gén cac tAm cam ung lam man hinh trén dién thoai di dong
va cac thiét bi hién thi khic ngay cang gia ting. Trong khi tAm cam ung ¢6 man
hinh dugc @& tran, c6 nhidu nguy co 1 ngén tay hodc ma tiép xuc truc tiép voi man
hinh. Viéc tAim cam tmg dé bi ban bdi cac vét bAn nhu ba nhon 1a didu khong mong
mudn. C6 nhu cdu ngay cang gia ting hing nam dbi v6i cong nghé nhdm dat duoc
muc do khong thdm diu van tay hodc dé loai bo vét ban trén bé mit hién thi dé ¢6
dugc mirc d9 hién thi hodc kha nang nhin t6t hon. Do d6, viée c6 nguyén lidu c6 kha
nang dap tmg dugc cic yéu ciu nay Ia diéu mong mudn. Piac biét 13, dbi véi man
hinh cdm tng ma dé& bj dinh vét ddu van tay, viéc tao ra 16p ky nude/dau trén bé mat
cia ching 12 diéu mong mudn. Cac 16p ky nuéc/diu da biét co kha nang ky
nuée/dau cao va dé loai bé vét ban, nhung gip phai van d 13 hiéu qua chdng bam
béan giam trong thoi gian sir dung.

Néi chung, cac hop chét chira flopolyete, nhd nang luong tu do bé mit cuc
thép ctua ching, thé hién kha nang ky nuGe/dau, tinh chiu hoa chét, tinh chét tron,
tinh tach, tinh chéng bam ban va cac dic tinh khac. Nhor ¢6 cac dic tinh hitu ich nay,
ching dugc ding trong nhiéu linh vuc céng nghiép nhu 1am chit chéng bam bén ky

nude/dau dbi voi gidy va vai dét, chat 1am tron dbi voi phuong tién ghi tir tinh, chit
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ky dau dbi v6i cac dung cu chinh xéc, chit tach, thanh phan cia m§ phim, mang
bao v€ va céc linh vuc tuong tu. Nguoc lai, cung cac dac tinh do6 biéu thi tinh khong
bam dinh hoic khéng dinh vio cic nén khic. Ngay ca khi chung c¢6 thé duoc phu
1én bé mit nén, thi 16p phii ciing khé bam chit viao nén nay.

Mit khac, da biét 1a cac chét két dinh silan c6 kha nang lién két bé mit cia
nén thuy tinh hodc vai véi cac hop chit hitu co. Chung dugc sir dung rong rai lam
chét pht bé mit ddi véi nhidu nén. Chéit két dinh silan chira nhém chire hitu co va
nhém silyl phan ng (thuong 1a silyl dé thiy phan nhu alkoxysilyl) trong phén tu.
V6i su ¢6 mit cia hoi 4m ¢ trong khong khi hodac céc yéu td twong ty, cdc nhém
silyl dé thily phan trai qua phan tng tw ngung tu dé tao ra I6p pht. Cac nhom silyl
dé thiy phan tao ra céc lién két hoa hoc va vat ly véi bé mit thuy tinh hoac kim loai,
nh& d6 16p pha trd thanh 16p phu bén.

Céc tai liéu sang ché 1 dén 5 (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
da duoc cai bién bang polyme chira flopolyete ma dwoc tao ra bing cach dwa nhom
silyl dé thity phan vao hop chét chira flopolyete, ché phim nay dinh chit vao bé mat
nén va c6 kha ning tao ra 16p phii ¢6 kha nang ky nudc/dau, tinh chiu hoa chét, tinh
chét tron, tinh tach, tinh chéng bam ban va cac dic tinh khéc trén bé mit nén.

Khi cic thau kinh va 16p pht chdng phan xa 14 bé mat da duoc xtt 1y bing
ché pham chtra silan da duoc cai bién bang polyme chira flopolyete thu duoc bang
cach dua nhom silyl d& thity phan vao hop chat chira flopolyete, thi cac 16p pha da
duoc héa rin duge cai thién vé dic tinh truot va tach, nhung khong tao ra du hiéu
qua dé thoa man yéu cau nghiém ngit hién nay cua ngudi ding vé kha nang chiu
mai mon. Céc 16p pht duge phi dudi dang mang day dé dép ung duge hidu qua cia
ngudi ding hon, nhung khién cho bé mit thuy tinh bi duc hodc md, lam giam kha

nang nhin thay.
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Cac tai liéu néu trong phén tinh trang k¥ thuat
Céc tai lidu sang ché
Tai liéu sang ché 1: JP-A 2008-534696
Tai lidu sang ché 2: JP-A 2008-537557
Tai lidu sang ché 3: JP-A 2012-072272
Tai lidu sang ché 4: JP-A 2012-157856
Tai liéu sang ché 5: JP-A 2013-136833

Ban chit ky thuit ciia sang ché

Vén dé ky thuét

Mot muc dich cta sang ché, ma da nay sinh tir cac tinh hudng néu trén, 1a dé
xuét silan da dugc cai bién bang polyme chira flopolyete c6 kha ning tao ra 16p phu
da duoc héa ran co kha nang ky nuge/dau va kha nang chiu mai mon dugc cai thién,
ché pham xtr Iy bé mit chira silan va/hodc san phim ngung tu (thity phan) mot phan
clia n6, va san phim c6 bé mat di dugc xir Iy biang ché pham xir Iy bé mit nay (tirc

la ¢6 16p phu ctia che pham xi Iy bé mat da duoc hoa ran trén bé mat cia no).

Giai phép giai quyét vin dé

Céc tac gia sang ché di tién hanh cac nghién ciru sdu rong dé dat duoc muc
dich néu trén, va dd phét hién ra rang trong sb cac silan di dugc cai bién bing
polyme chtta flopolyete néu trén, silan di dwoc cai bién bang polyme chua
flopolyete c6 cong thirc chung (1), dugc thé hién dudi ddy, c6 hiéu qua & chd ché
phim xtr Iy bé mit chira silan nay va/hodc san phdm ngung tu (thily phan) mét phan
ctia n6 c6 kha ning tao ra 16p phii da dugc héa rin c¢6 kha niang ky nudc/dau, kha
nang chiu mai mon va kha ning nhin thiy duoc cai thién. Sang ché da duoc tao ra

dua vao su phat hién nay.

Do d6, sang ché dé xuat silan da duoc cai bién bang polyme chira flopolyete,

ché pham xtr Iy bé mit, va san pham, nhu duoc x4c dinh duéi day.
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[1]
Silan da duogc cai bién bang polyme chira flopolyete c6 cong thirc chung (1):

[Cong thirc hoa hoc 1]

R's.g |
‘ R3-n
Rf+—Q—C—\—(CHz),—O-Y sli—x,,>y >ﬁ ) Q)

trong d6 Rf 1a gdc polyme chira flooxyalkylen héa tri mot hodc hai, Q 1a nhém
hydrocacbon hoa tri hai ¢6 2-6 nguyén tir cacbon c6 thé chira lién két ete, Y 1a nhém
hydrocacbon hoa tri hai dén sau c6 thé chira nguyén tir silic, goc silylen va/hoic lién
két siloxan, R doc 1ap 1a nhom C;-C, alkyl, X doc 14p 1a hydroxyl hodac nhém dé
thity phén, n 14 sé nguyén tir 1 dén 3, y 14 s6 nguyén tir 1 d&n 5, m 14 s6 nguyén tir 1
dén 5, R’ 1a nhom C;-Cy alkyl, B 12 s6 nguyén tir 1 dén 3, va o bang 1 hodc 2.

(2]

Silan da dugc cai bién bang polyme chira flopolyete theo muc [1], trong d6
trong cong thire (1), o bang 1, va Rf 1a gbc polyme chira flooxyalkylen héa tri mot
c6 cong thirc chung (2):

[Cong thirc hoa hoc 2]

F{-CF0 ) CF0J{-CoFe0J{-CiFs0 ) —CaFa—  (2)

trong d6 mdi p, q, r va s 1a s6 nguyén tir 0 dén 200, p+q+r+s 13 sd nguyén tir 3 dén
200, mdi don vi 1ap cé thé c6 mach théng hodc mach nhéanh, cic don vi ldp ri€ng co
thé duogc sip xép mot cach ngau nhién, d 13 s6 nguyén tir 1 dén 3, va cac don vi (-

Cy4Fa4-) ¢6 thé c6 mach théng hodc mach nhanh.
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[3]

Silan d4 dugc cai bién bang polyme chira flopolyete theo muc [1], trong d6
trong cong thirc (1), o bang 2, va Rf 1a gbc polyme chira flooxyalkylen hoa tri hai
c06 cong thirc chung (3):

[Cong thirc hoa hoc 3]

_chZd—o—GCFZO#CZF,@%—QCJGOHCJBOQs—Cszr— (3)

trong d6 mdi p, g, r va s 1 s6 nguyén tir 0 dén 200, p+q+r+s 13 sé nguyén tir 3 dén
200, mdi don vi lap c6 thé c6 mach thang hoic mach nhanh, cac don vi 13p riéng cb
thé dugc sap xép mot cach ngau nhién, d 13 s nguyén tir 1 dén 3, va cac don vi (-
C4Fpq-) doc 18p v6i nhau 14 ¢6 thé c¢6 mach thang hogc mach nhanh.

[4]

Silan d4 duoc cai bién bang polyme chira flopolyete theo muc bat ky trong sb
cac muc tir [1] dén [3], trong d6 trong cong thirc (1), Y 14 it nhdt mot nhém duoc
chon tir nhom bao gém nhém C;-Cyy alkylen, nhom alkylen chtta C4-Cg arylen,
nhom hoéa tri hai ¢6 cac gde alkylen duoc lién két théng qua nguyén tir silic, gbc
silylen, cdu tric silalkylen hodc ciu tric silarylen, goc polysiloxan hitu co héa tri
hai dén bén ma 1 gbc c6 mach thing chira 2 dén 10 nguyén t silic hoic gbc co
mach nhanh hoic vong chtra 3 dén 10 nguyén tir silic, va nhém héa tri hai dén bdn
¢ gbe C,-Cy alkylen duoc lién két voi nguyén ti silic bang lién két theo hoa tri.
5]

Silan da duoc cai bién bang polyme chira flopolyete theo muc bat ky trong sb
céc muc tir [1] d&én [4], trong d6 trong cong thic (1), Q 12 -CH,OCH,-.

[6]

Silan dd duoc cai bién bang polyme chira flopolyete theo muc bat ky trong sb
cac muc tir [1] dén [5], trong @6 trong cong thie (1), mdi X 14 it nhdt mot nhoém
duoc chon tr nhém bao g@)m hydroxyl, nhom C;-C;, alkoxy, nhém C,-Cyq
alkoxyalkoxy, nhom C,-C;y axyloxy, nhém C,-C,, alkenyloxy, va halogen.
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[7]

Silan da duoc cai bién bang polyme chira flopolyete theo muc bét k¥ trong s6
cac muc tir [1] dén [6], trong d6 silan da duoc cai bién bang polyme ¢6 cong thirc
(1) dugc chon tir cac hop chét ¢6 cac cong thirc sau:

[Cong thirc hda hoc 4]
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(l:HZ_O_CHchchz_SI(OCH3)3
CF30—(CF0)—(CaF40) —CFy—CH;—0~CH,~C~CH;~0~CH;CH,CH,—Si(OCHy)s
P q
CHZ_O_CHchchZ_SI(OCH3)3

CH,CH;
CF3O—(CF20)T(02F4O)‘TCFZ_CHz_O_CHZ_C—CHZ—O—CHchchz‘_Sl(OCH3)3
P q
CHZ—O_CH2CH2CH2—SI(OCH3)3

CH,—0—CH,CH,CH,CH,—Si(OCH3);
CF30 —(CF;0)~——(CaF40) —CFp—CH,—0~CH;~C~CH;~0~CH,CH,CH;CH, —Si(OCHy);
P q
CHZ—O_CH2CH2CH2CH2-SI(OCH3)3

GHs  gHo
CHZ—O—CHZCHZCHZ—Sli—O—Sli—CHZCHz—Si(OCHs)s

CH; CH;

G gt
CF3;0—(CF,0)—(C,F40)—CF,—CH,—0—CH;—C—CH,—0—CH,CH,CH,;—Si—0—Si—CH,CH,—Si(OCHj3);

p1 q1 | |

CH; CH,3

G g
CHz—O—CHZCHZCHz-—SIi—O—S’i—CHZCHz—Si(OCHs)g,

CH; CHj

CH,CH,CH,—Si(OCH;);
CH2_0_CH2CH2CHZ—SI—CHchchz_S|(OCH3)3

CHchchz_SI(OCH3)3
CH2CH2CH2—SI(OCH3)3

CF3O—(CFZO)E—(CZF4O)C‘—1CF2—-CHZ—O—CHZ—C—CHZ—O—-CHZCHZCHZ—Si—CHZCHZCHZ—Si(OCH3)3

CHchchz_Sl(OCHs):;

CH,CH,CH,—Si(OCH);

CH,—0—CH,CH,CH,—Si—CH,CH,CH,—Si(OCH;),

CH2CH2CH2"SI(OCH3)3
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[Cong thirc hoa hoc 5]
(H3C0)3Si—CH,CH,CH,—O—CH, CH,—0—CH,CH,CH,—Si(OCH3);
(H3CO)3Si—CHzCHZCH2—O—CHz—C—CHz—O—CHZ—CFZO—(CF;_O)T(CZF4O)—1CF2—CH2—O—CHZ—C—CHZ—O—CHZCHZCHZ—SE(OCH:,);,
P q
(H3C0);Si—CH,CH,CH,—0—CH, CH,—0—CH,CH,CH,—Si(OCH3);
CH4CH, CH,CH;
|
(H300)3Si—CHZCHZCHZ—O—CHz—C-—-CHz—O—CHz—CFZO—(CFZO)T(CZF4O)—10F2—CH2—0—CHZ—C—CH;—O—CHZCHZCHZ—S'{(OCH:,):,
P q
(H3C0)3Si—CH,CH,CH,—O—CH, CH,—0—CH,CH,CH,—Si(OCH3);

r
A

trong d6 p1 1a s nguyén tir 5 dén 100, q1 12 s6 nguyén tir 5 dén 100, va pl+ql la sb
nguyén tir 10 dén 105.
[8]

Ché phdm xu 1y bé mat chira silan dd dugc cai bién bang polyme chua
flopolyete theo muc bit ky trong s6 cac muc tir [1] dén [7] va/hodic san phdm ngung
tu (thity phan) mét phan cua no.

[9]
San pham c6 16p phit da duoc héa rin cta ché phém xir 1y bé mit theo muc

[8] trén bé mit cia no.

Céc vu diém cta sang ché

Silan da duoc cai bién bang polyme chua flopolyete theo sang ché dugc cai
thién vé dd dinh chat va su thAm w6t nén do nhiéu nhém chire phan tng va nhom
lién két ete. San phdm c6 bé mit da duoc xtr 1y bang ché phim xir Iy bé mit chira
silan va/hodc san pham ngung tu (thily phan) mot phin cia n6 biéu hién kha ning

ky nudce/dau, kha nang chiu mai mon va kha nang nhin thay duogc cai thién.
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MO ta chi tiét cAc phwong an thwe hién sang ché
Sang ché d& xuét silan da duoc cai bién bang polyme chua flopolyete c6 cong
thirc chung (1).
[Cong thirc hda hoc 6]

R'sp
. Rs-n
L (1)
Rf—Q—C—-(CH)m—0-Y{SI—X0 | | |

trong d6 Rf 1a gbc polyme chira flooxyalkylen héa tri mot hodc hai, Q 1a nhém
hydrocacbon héa tri hai ¢6 2-6 nguyén tir cacbon c6 thé chira lién két ete, Y 1a nhom
hydrocacbon hoa tri hai dén sau c¢6 thé chira nguyén ti silic, gbe silylen va/hodc lién
két siloxan, R doc 1ap 12 nhém C;-C, alkyl, X doc 1ap 1a hydroxyl hodc nhom dé
thity phan, n 1a s6 nguyén tir 1 dén 3, y 14 sé nguyén tir 1 dén 5, m 1a s6 nguyén tir 1
dén 5, R’ 1a nhém C,-C, alkyl, B 12 s6 nguyén tir 1 dén 3, va a bang 1 hoic 2.

Silan dd dwgc cai bién bang polyme chua flopolyete theo sang ché co chu
trac ma gdc polyme chira flooxyalkylen hoa tri mot hodc hoa tri hai (Rf) va nhém
silyl dé thily phan nhu nhém alkoxysilyl hosc nhém silyl chtra hydroxyl (-Si(R)s.
J(X)n) duge lién két théng qua chudi hydrocacbon (Q), nhém ete, va nhém
hydrocacbon héa tri hai dén sau (Y) c6 thé chira nguyén tir silic, gbe silylen va/hodc
lién két siloxan, va dugc dic trung bdi viéc bao g@)m tdt hon 13 it nhit ba nhém chic
phan tng (X) va nhiéu nhém lién két ete trong polyme, ma gép phin vao su cai
thién d6 bam dinh ctia nén, kha ning chiu mai mon, va kha nang nhin thiy.

Trong truong hgp o=1 trong cong thirc (1), tét hon 14 Rf 1a gbc polyme chira
flooxyalkylen hoa tri mot (d6i khi dudi day dugc goi 1a nhom flooxyalkyl héa tri

mdt) c6 cong thic chung (2).

-10-



39540

[Cong thirc hda hoc 7]

F~{-CF0 A CF 0 {-CoFe0J{-CiFi0J—CaFoa—  (2)

trong d6 mdi p, q, r va s 1a sd nguyén tir 0 dén 200, p+q+r+s 1a sé nguyén tir 3 dén
200, mdi don vi lip c6 thé c6 mach théng hodc mach nhanh, cac don vi ldp riéng c6
thé dugc sip xép mot cach ngu nhién, d 13 sd nguyén tir 1 dén 3, va cac don vi (-
CyFpq-) ¢6 thé c6 mach thang hoic mach nhanh.

Trong trudng hop a=2 trong cong thirc (1), tot hon 1a Rf 1a gbc polyme chura
flooxyalkylen hoéa tri hai (d6i khi dudi day duogc goi 1a nhom flooxyalkylen hoéa tri
hai) c6 cong thirc chung (3).

[Cong thirc héa hoc 8]

—Cszd—O%—CFzOﬁCz&OﬂCstO%Csti—Cszd— (3)

trong d6 mdi p, q, r va s 1a s6 nguyén tir 0 d&n 200, p+q+r+s 1a s nguyén tir 3 d&én
200, mdi don vi lap co6 thé c6 mach théng hodc mach nhanh, cac don vi ldp riéng co
thé dugc sip xép mot cach ngau nhién, d 1a s6 nguyén tir 1 dén 3, va cac don vi (-
C4F4-) ddc 1ap véi nhau 1a co6 thé c6 mach théng hodc mach nhénh.

Trong cdng thirc (2) va (3), p, q, r va s doc lap v6i nhau 1a s6 nguyén tir 0 dén
200, tot hon néu p 1a sb nguyén tir 5 dén 100, q 13 s6 nguyén tir 5 d&én 100, r 1a sb
nguyén tir 0 dén 100, va s 1a s6 nguyén tir 0 d&én 100; p+q+r+s 1 sd nguyén tir 3 dén
200, tbt hon 1a tir 10 dén 105; mdi don vi 1ap co thé c¢6 mach théng hodc mach
nhanh, va cac don vi lip riéng c6 thé duge sip xép mét cach ngiu nhién. Tét hon
nita néu p+q 1a s nguyén tir 10 dén 105, dic biét néu tir 15 d&én 60, va r=s=0. Khi
ptrqtrts thip hon gi6i han trén, thi mic d6 bam dinh va hoa rin duoc théa man.
Khi p+q+r+s cao hon giéi han duéi, thi cac dic diém cta nhém flopolyete duoc
phét huy hoan toan.

Trong cong thire (2) va (3), d 1a sb nguyén tir 1 dén 3, t6t hon 14 1 hodc 2, va

cac don vi (-CyF,4-) ddc 18p v6i nhau co thé c6 mach théng hodac mach nhanh.

-11-
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Céc vi du vé gbc Rf dugc thé hién dudi day.

[Cong thire hda hoc 9]
F(CF20)pCFy—
F(CF,0)p(CF,CF,0)qCFy——
F(CF20)p(CF2CF,0)q(CF,CF,CF,0)CFy——
F(CFZO)pv(CFZCFZO)qv(CFzCFZCFZCFZO)S-CFZ—
F(CF20)p(CF,CF,0)q(CF,CF,CF,0)(CF,CF,CF,CF,0)s CFy—
F(CF,CF,0)qCFy—

F(CF,CF,CF,0).CF,CFo,—

F(CFCFZO)V—(I:F—
|
CF3 CF3

——CF,0(CF,0),CF,—
——CF,0(CF,0),(CF,CF,0)(CF—
——CF,0(CF,0)p(CF,CF20)q(CF,CF,CF,0),CF,—
——CF,0(CF,0)(CF,CF0)q(CF,CF,CF,CF,0)CF,——
——CF,0(CF,0)(CF,CF20)q(CF,CF,CF,0)(CF,CF,CF,CF,0)s CF——
——CF,CF,0(CF,CF,CF,0),CF,CF,——

—C|3F —(OCFZCF)U—CFZCFZ—(Cl)FCFzO)V—(l)F—

l
CF3 CF; CF4 CF;

Trong ban md ta nay, mdi p°, ¢’, r’ va s’ 1a s6 nguyén it nhat 1a bang 1, véi gi6i han
trén cua chung 1a giong nhu gidi han trén cua p, q, r va s, u la so nguyén tir 1 dén 24,
v 1a s6 nguyén tir 1 dén 24, va céac don vi 1dp riéng c6 thé dugc sdp x€p mot cach

ngau nhién.

-12-
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Trong cong thire (1), Y 1a nhém hydrocacbon c6 hoa tri hai dén sau, tot hon
]a ¢6 hoa tri hai dén bdn, tot hon nita 1a c6 héa tri hai c6 thé chira nguyén tir silic,
gbc silylen va/hodc lién két siloxan, tao ra 16p phi c6 kha ndng chiu mai mon tuyét
voi do khong c6 nhom lién két c6 ning luong lién két thap trong phén tir.

Céc vi du v& Y bao gdm nhém Cs-Cjo alkylen nhu propylen (trimetylen,
metyletylen), butylen (tetrametylen, metylpropylen), hodc hexametylen, nhom
alkylen chita nhém Cs-Cg arylen nhu phenylen (vi du, nhom Cs-C¢ alkylen-arylen),
nhém héa tri hai ¢6 cac nhom alkylen dwogc lién két véi nhau thong qua nguyén tir
silic, gdc silylen, céu truc silalkylen hozc cAu truc silarylen, gbc polysiloxan hitu co
mach thing, nhanh hodc vong, c¢6 héa tri hai dén sau, chua 2 dén 10 nguyén ti silic,
t6t hon 1a 2 dén 5 nguyén tir silic, hodc nhém hoa tri hai dén séu c6 nhém C,-Cyg
alkylen duoc lién két véi nguyén tir silic bing lién két theo hoa tri; tét hon nita 1a
nhém Cs-Cyy alkylen, nhoém alkylen chira phenylen, nhom hoa tri hai ¢6 cac nhoém
alkylen duoc lién két v6i nhau thong qua ciu tric silalkylen hogc cAu truc silarylen,
gbc polysiloxan hitu co mach thing, hoa tri hai dén bén, chira 2 dén 10 nguyén tir
silic hodc gdc polysiloxan hitu co mach nhénh hodc vong chira 3 dén 10 nguyén tir
silic, hoac nhom hoéa tri hai dén bdn c6 nhém C,-Cyy alkylen duoc lién két véi
nguyén tur silic bing lién két theo hoa tri; tham chi t6t hon nita néu 1a nhém C5-Cg
alkylen.

Céc vi du vé cAu tric silalkylen va cau tric silarylen dugc thé hién duéi day.

[Cong thirc hoa hoc 10]

R? R
|
—Si—Rz—Sli—
R R

Trong ban mo ta nay, R' 12 nhém C;-C, alkyl nhu metyl, etyl, propyl hodc butyl,
hoic nhém Cg¢-Cyg aryl nhu phenyl, cdc nhom R' ¢o thé gidng hoic khac nhau. R% 1a
nhém C;-C; alkylen nhu metylen, etylen hodc propylen (trimetylen hodc
metyletylen), hodc nhom Cy-Cyq arylen nhu phenylen.
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Ngoai ra, cac vi du vé géc polysiloxan hitu co mach théng, nhanh hodc vong,
6 hoéa tri hai dén sau, c6 2 dén 10 nguyén ti silic, tot hon 1a 2 dén 5 nguyén tir silic
dugc thé hién dudi day.

[COng thure hoa hoc 11]

R R'

I |
Sli—O S|i——
R /g R

| )

I
Sli—0>—<sli—0
R1 h R1 j

[Cong thirc hoa hoc 12]

~((R")34Si0k2)(012Si(R")2)k-

-14-



39540

k=1 -(R1,Si04,)(R",Si045)-

R R

| |
—Si—0—Si—

RRS

k=2 -(R'SiO,;)(R',Si042)2-

R R
|
—Sli—O—Sli—
¢ K
R1—sli—R1
k=3  ~(SiO3,)(R",Si042)3-
R‘—Sli—R1
¢ K
—Sli—O—Sli—
¢ R
R1-Si—R!

Trong d6 R' 1a nhu duoc x4c dinh trén ddy, g 14 s6 nguyén tir 1 d&én 9, tot hon 1a tir 1
dén 4, h 1a s6 nguyén tir 2 dén 6, tot hon 1a tir 2 dén 4, j 14 s6 nguyén tir 0 dén 8, tdt
hon 12 0 hodic 1, h+j 1a s6 nguyén tir 3 dén 10, t&t hon 1a tir 3 dén 5, va k 1a sb

nguyén tir 1 dén 3, tot hon 1a 2 hoic 3.

Céc vi du vé nhom Y bao gdom cac nhém sau.

[Cong thire hda hoc 13]
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_‘CHchchz—
—CH,CH,CH,CH,—
—CHchchchchz—
‘_CH2CH2CH20H2CH20H2—

CHy CH,
—CHchZCHz—Si‘»i—@—S:i—CHZCHZ—

CH, CH,

Gy O
—CHZCHZCHZ—Sli—@—S‘;i—CHZCHZCHZ—

CHs CHs

CH,CH,—
HiC  o-gi~CMs

—-CHZCHZCHZ—Sfi/ o
O,  Si—CH,CH,—

i— \
’Sf' O TH,

H,C
CH,CH,—

CH,CH,CH,—
HiC  o-gi~ s

—CHZCHZCHZ-S'i O

|
O, Si—CH,CH,CH,—
Si-0
7 CH3

H;
CHchchz_

s GH
—CH;CH,CH,—Si~0-Si~CH,CH,—
CH; CH;,

s G
—CH;CH,CH,—Si-0-8i~CH,CH,CH, —
CH, CH;,

CH,CH,CH,—
—CH,CH,CH,—Si—CH,CH,CH,—

CH,CH,CH,—
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Trong cong thte (1), Q 1a nhém hydrocacbon hoéa tri hai cé 2-6 nguyén tir
cacbon, c¢6 thé chira lién két ete. Cac vi du vé nhém Q bao gdm cac nhom C,-Cg
alkylen nhu etylen, propylen (trimetylen, metyletylen), butylen (tetrametylen,
metylpropylen), hexametylen; va cac nhém C,-Cq alkylen dugc tach ra boi li€n két
ete nhu etylen, propylen (trimetylen, metyletylen), butylen (tetrametylen,
metylpropylen), hexametylen, vdi cac nhom C,-C; alkylen dugc tach ra bai li€n két
ete 1a duoc vu tién.

Céc vi du vé& nhém Q bao gdm cac nhom sau.

[Cong thirc héa hoc 14]
—CH,CH,—
_CH2CH2CH2_
_CH20H20H2CH2_
—CH,CH,CH,CH,CH,—
_CHZ_O—‘CHZ_
—CH,—O—CH,CH,—

Trong cbng thirc (1), X doc 1ap v6i nhau 1a nhém hydroxyl hoic nhém dé
thity phan. Cac vi du vé& nhém X bao gbm hydroxyl, cic nhém C;-C g alkoxy nhu
metoxy, etoxy, propoxy, isopropoxy va butoxy, cdc nhom alkoxy dugc thé bai Cy-
C;o alkoxy nhu metoxymetoxy va metoxyetoxy, cdc nhom C,-Cy axyloxy nhu
axetoxy, cdc nhom C,-C;, alkenyloxy nhu isopropenoxy, va cac nguyén tir halogen

nhu cic nguyén tir clo, brom va iot. Khong ké nhitng nhom khéc, cdc nhom metoxy,

etoxy, isopropenoxy va nguyén t¢ clo la dugc uwu  ftién.
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Trong cong thtc (1), R 1a nhom Cy-C4 alkyl nhu metyl, etyl, propyl hoac
butyl, v6i metyl va etyl 1a dugc vu tién. Chi s6 dudi n 1a sé nguyén tir 1 d&én 3, tdt
hon 1a 2 hoac 3, n=3 1a dugc uu tién hon xét vé mat kha nang phan Uing va sy bam
dinh vo nén.

Trong cong thirc (1), m 13 s6 nguyén tir 1 dén 5, tot hon 1a 1 hodc 2 xét vé
mat tinh kha dung ciia chit phan tmg. Ngoai ra, y 1a s6 nguyén tir 1 d&én 5, t6t hon 14
s6 nguyén tir 1 d&n 3 xét vé& mit dé tdng hop va do 6n dinh ciia san phim.

Trong cong thac (1), R’ 1a nhém C4-C4 alkyl nhu metyl, etyl, propyl hodc
butyl, v6i metyl va etyl 1a duoc vu tién. Chi sé duéi B 13 s6 nguyén tir 1 dén 3, tdt
hon 1 2 hodc 3 xét vé mat kha ning phan tmg va sy bam dinh vao nén.

Céc vi du v& silan da duoc cai bién bang polyme chira flopolyete c6 cong
thire (1) 1a cac hop chét c6 cong thirc duoc thé hién dudi ddy. Trong mbi cong thuc,
sb luong lap lai ctia cac don vi lip & dang nhom flooxyalkyl hoic flooxyalkylen,
cling dugc goi 1a muc dd polyme hoa, ¢6 thé 1a s6 tuy ¥ thoa min cong thirc (2)

hoac (3).

[Cong thirc hoa hoc 15]
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CHZ_O_CHchchz_Si(OCHg,)g
CF3O—(CF20)T(CZF4O)—1CF2-—CH2—O—CHZ—(lt—CHz—O—CHZCHZCHZ—Si(OCH3)3
p q
CHZ—O_CHchchz_sl(OCH3)3

C[IHZCH3
CF3O_(Con)T(C2F4O)_1CF2_CHZ_O_CHZ_C_CHZ_O—CHchchz—Sl(ocHg)g
P q
CHZ-O—CHchchz—SI(OCH3)3

CHZ_O_CH20H2CH2CH2_S|(OCH3)3
CFso—(Con)1_(C2F4O)TCFZ_CHZ_O_CHZ—C—CHZ—O—CHchchchz‘_Sl(ocH3)3
P q
CHZ—O —CH2CH2CH2CHZ—SI(OCH3)3

GHs Gt
CHZ—O—CHZCHZCHZ—SIi—O—S{i—CHZCHz—Si(OCH3)3

CH; CHj;

GHs _gHs
CF3;0—(CF,0)—(C,F40)—CF,—CH,—0—CH,—C—CH,—0—CH,CH,CH,—Si—0—Si—CH,CH,—Si(OCHj;);

p1 q1 | |

CH; CHj3

oty Qs
CHZ—O—CHZCHZCHZ—SII—O—Sli—CHZCHz—Si(OCH3)3

CH; CH;

CH,CH,CH,—Si(OCH);
CH,—0—CH,CH,CH,—Si—CH,CH,CH,—Si(OCH),

CHchchz‘sl(OCH3)3

CH,CH,CH,—Si(OCH);
CF50—(CF70) ~(C5F {0) - CF—CH,—0~CH;~C—CH,~0~CH,CH;CH,—Si—CH,CH;CH,—Si(0CHy);

CH20H20H2'S|(OCH3)3

CH,CH,CH,—Si(OCH,);

CHy—0—CH,CH,CH,—Si—CH,CH,CH,—Si(OCHS3),

CHchchz'sl(OCH3)3

[Cong thirc héa hoc 16]
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(H3C0)38i—CH,CH,CH,—O—CH, CH,—0—CH,CH,CH,—Si(OCH);
(H;,CO)gSi—-CHZCHZCHZ—O—-CHZ-C—CHZ—O—CHZ——CFZO—(CFZO);(CZF‘,O);CFZ—CHZ——O—CHZ—?—CHZ—O—CHZCHZCHZ—Si(OCHg)a
(H3C0)3Si—CH,CH,CH,—0—CH, CH,—0—CH,CH,CH,—Si(OCH;);
CH;3CH, CH,CHj
(HscO)gsi—CHZCHZCHZ—O—CHZ—Ci:—CH2—0—CHZ—CFZO—(CFZO)-FF(CZF‘,O);CFZ—CHZ—O—CHZ—C—CHZ—O—CHZCHZCHZ—Si(OCHg,):,
(H3C0)38i—CH,CH,CH,—O—CH, CH,—0—CH,CH,CH,—Si(OCH);

Trong d6 pl 12 sb nguyén tir 5 dén 100, q1 12 s6 nguyén tir 5 dén 100, pl+ql 1a sd
nguyén tir 10 dén 105.

Silan d3 dugc cai bién bing polyme chira flopolyete c6 cong thirc (1) trong
d6 a=1 c6 thé dugc didu ché, vi du, bing phuong phép sau.

Polyme chira flooxyalkyl c¢6 t6t hon 1a it nhat hai (ddc biét 1a hai hodc ba) vi
tri olefin & mot diu cta mach phén tir dugc hoa tan trong dung moi nhu dung moi
héa chit chira flo, thuong 1a 1,3-bis(triflometyl)benzen, va hop chét silic hitu co ¢6
nhém SiH va nhém dau tan cing dé thiy phéan (thudng 1a nhém alkoxy nhu metoxy)
trong phan t& nhu trimetoxysilan duoc bd sung vao. Hén hop niy duge dua vao
phan tng cdng hop hydro-silic héa va dugc 140 hoa voi sy c6 mat cua chét xtc tac
hydro-silic hda, vi du, phitc hgp axit cloplatinic/vinylsiloxan trong toluen, & nhiét
do6 nam trong khoang tir 40 dén 120°C, tét hon 1a ndm trong khoang tir 60 dén
100°C, tbt hon nita 1a khoang 80°C trong thoi gian nim trong khoang tir 1 dén 48
gid, t6t hon 13 nim trong khoang tir 2 dén 10 gio, tot hon nita 12 khoang 5 gio.

Theo cach khac, silan da dugc cai bién bang polyme chira flopolyete c6 cong
thire (1) trong d6 o=1 c6 thé duoc didu ché, vi du, bing phuong phap sau.

Polyme chira flooxyalkyl cé tét hon 14 it nhét hai (dic biét 12 hai hoic ba) vi
tri olefin & mot dau cta mach phan tir duge hoa tan trong dung moi nhu dung mai
héa chét chira flo, thuong 14 1,3-bis(triflometyl)benzen, va hop chét silic hitu co ¢6
nhém SiH va nhém déu tdn cing dé thily phéan trong phan tir nhu triclosilan dugc bd
sung vao. Hon hop nay dugc dua vao phan tng cong hop hydro-silic héa va duge
ld0 hoa véi su c6 mat cia chit xuc tac hydro-silic héa, vi du, phuc hop axit
cloplatinic/vinylsiloxan trong toluen, & nhiét do nim trong khoéang tir 40 dén 120°C,
t5t hon 14 ndm trong khoang tir 60 dén 100°C, tot hon nita 1 khoang 80°C trong

thoi gian nam trong khoang tir 1 dén 48 giv, t6t hon 1a nim trong khoang tir 2 dén
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10 gio, tot hon nita 12 khoang 5 gid. Sau d6, nhém thé trén nhom silyl (thuong 1a
nguyén tir clo dugce gin két véi silic) dugc chuyén hoa thanh nhém d& thiy phan
nhu nhém alkoxy, thuong 1a metoxy.

Luu y ring hop chét silic hitu co chira SiH khong chtra nhom dau tin cing dé
thity phéan c6 thé dugce st dung thay cho hop chét silic hitu co ¢6 nhém SiH va nhom
dAu tn cing d& thuy phéan trong phan tir. Trong trudng hop nay, hop chét silic hitu
co chua it nhit hai nhém SiH, nhung khong chira nhém déu tan cing dé thiy phan
trong phéan tir c6 thé duge st dung lam hop chét silic hitu co. Gidng nhu phuong
phap dwoc mé ta trén day, polyme chira flooxyalkyl cé t6t hon 14 it nhét hai (dic
biét 12 hai hodc ba) vi tri olefin & mot diu ctia mach phén tir va hop chét silic hitu co
chira it nhit hai nhém SiH, nhung khong chira nhém dau tan cing dé thay phan
trong phan tr dugc dua vao phan ung cong hop hydro-silic héa dé tao ra san pham
phan tng (hop chét trung gian) c6 tot hon 14 it nhat hai (dic biét 1a hai hodc ba)
nhom SiH du & mot diu ciia mach phén tir, sau d6, san phdm phan ung (hop chét
trung gian) ¢6 nhém SiH du nay & dau cua polyme va hop chat silic hitu co ¢6 vi tri
olefin va nhém ddu tin cung d& thuy phén trong phén tir, nhu alyltrimetoxysilan lai
dugc dua vao phan ung cong hop hydro-silic héa va dugc 1do hda véi su c6 médt cua
chét xtc tac hydro-silic héa, vi du, phirc hop axit cloplatinic/vinylsiloxan trong
toluen, & nhiét d6 nim trong khoang tir 40 dén 120°C, t6t hon 12 nim trong khoang
tir 60 dén 100°C, tt hon nita 12 khoang 80°C trong thoi gian nam trong khoang tir 1
dén 48 gio, tot hon 1a ndm trong khoang tir 2 dén 10 gio, tot hon nita 1a khoang 5
gio.

Vi du vé polyme chira flooxyalkyl ¢6 vi tri olefin & mot dau cia mach phéan
tr 1a polyme chira flooxyalkyl c6 cong thirc chung (4).

[Cong thirc hoa hoc 17]

R'3_B

' (4)
Rf—Q—C—~(CHym~0—Z—CH=CH, |
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Trong do6, Rf, R’, Q, m, va B 1a nhu dugc xac dinh trén day, va Z la nhom
hydrocacbon hoa tri hai.

Trong cong thic (4), Z 12 nhém hydrocacbon hoéa tri hai, t6t hon 1a nhém
hydrocacbon héa tri hai c6 1 dén 8 nguyén tir cacbon, tét hon nira néu c6 1 dén 4
nguyén tir cacbon. Céc vi du bao gém cac nhoém C;-Cg alkylen nhu metylen, etylen,
propylen (trimetylen, metyletylen), butylen (tetrametylen, metylpropylen),
hexametylen, va octametylen, va cdc nhom alkylen chita C4-Cg arylen (vi du,
phenylen) nhu cic nhém C;,-Cg alkylen-arylen. Tt hon néu Z 13 nhém C;-Cy4
alkylen mach thang.

Céc vi du dugc wu tién vé polyme chira flooxyalkyl c6 cong thirc (4) 13 hop
chit c6 céc cong thirc dugc thé hién dudi day. Trong mdi cong thirc, s6 lwong lap lai
cuia céac don vi ldp & dang nhom flooxyalkyl, cling dugc goi 1a mire do polyme hoa,
c6 thé 13 s6 tuy ¥ thoa man cong thirc (2) dai dién cua Rf,

[Cong thirc hoa hoc 18]
CH,—0—CH,CH=CH,
CF3O—(C3FGO),1—CFZCF2—CHZ—O—CHZ—C'—CHZ—O—CHZCH=CH2
CH,—O—CH,CH=CH,
CH,CH,
CF30—(C3F0)4—CF,CF;—CH,—O0O—CH,—C—CH,—O—CH,CH=CH,

CH,—O—CH,CH=CH,

[Cong thirc hoa hoc 19]
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CH,—0—CH,CH=CH,
CFgo_(Con)T(C2F4O)_1CF2_CH2‘_O_CHZ_C_CHZ_O_CHchchZ
P q
CHZ_O_CHchchZ

c|:H20H3
CF30—(CF20)T(CZF4O)—10F2—CHZ—O—CH2—(|3—CH2—O—CH2CH=CH2
p q
CH,—0—CH,CH=CH,

CH,—0—CH,CH,CH=CH,
CF40—(CF20)—(C;F40) —CF;—CH,—0~CH,~C—CH,—O—CH,CH;CH=CH,
p q
CHZ_O_CHchchchz

(|3H2—O—CH2CHZCH2CH=CH2
CF30—(CF20)T(C2F4O)—10F2—CH2—O—CH2—CIJ—CH2—O—CHZCHZCHZCH=CH2
P q
CHZ_O—CHchchchZCHZ

CHchz—O_CHchchz
CF3O_(Con)T(C2F4O)_1CF2_CH2_O_CH2CHz—(l:—CHchZ_O—CHchchz
P q
CH,CH,—0—CH,CH=CH,

Trong d6, r1 14 s6 nguyén tir 1 d&n 100, p1, q1, va pl+ql 1a nhu duogce xac dinh trén
day.

Phuong phép diéu ché polyme chira flooxyalkyl c6 cong thic (4) 14, vi du,
bang cach két hop polyme chira flooxyalkyl ¢6 nhém hydroxyl & mot dau cia mach
phén tir v&i tic nhan cung cap olefin, va ldo hoa chung véi su ¢6 mit cia bazo, tiy
y chét phu gia va dung méi, & nhiét d6 nam trong khoang tir 0 d&én 90°C, tét hon 1a
nim trong khoang tir 50 dén 80°C, va tt hon nita 1a khoang 60°C trong thdi gian
nim trong khoang tir 1 dn 40 gio, t5t hon 14 nim trong khoang tir 10 dén 30 gio, va
t6t hon nita 12 khoang 20 gio.

Cac vi du vé polyme chira flooxyalkyl c6 nhom hydroxyl & mot dau cia
mach phan t&r, nhu duoc st dung trong qué trinh diéu ché polyme chira flooxyalkyl
c¢6 cong thire (4) 1a cac hop chit duoc thé hién duéi day.

[Cong thure hoa hoc 20]
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CF30—(CF;0)~—(C,F40) -CF,—CH,—OH
CF30_(C3Fso)r1—CcmF2—CH2_OH

F(CFCFZO)M—Cl:F—CHz—OH
|
CF, CF,

Trong d6, ul 1a s6 nguyén tir 1 dén 24, r1, pl, ql, va pl+ql 1a nhu duoc xac dinh
trén day.

Céc vi du vé tac nhan cung cip olefin duoc ding trong qua trinh diéu ché
polyme chira flooxyalkyl c6 cong thiic (4) bao gdbm céc hop chat c6 tot hon 12 it nhit
hai (dac biét 1a hai hodc ba) vi tri olefin & mot dau cta mach phan t& va géc
sulfonat: -S(=0),0- & dau con lai, nhu duoc thé hién dudi day.

[Cong thirc héa hoc 21]
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o (IZHZ—O—CHch——-CHZ
1]
H3C_ISI_O—CHZ—?—CHZ_O_CHZCH'—_CHZ
CH2—O—CH2CH=CH2

CHZ—O"‘CHch:CHz

o
Il |

H3C—@—ﬁ'—O—CHZ—(|3—CH2—-O—CH2CH=CHZ
o}

CH,—O0—CH,CH=CH,

CHZ_O_CH2CH=CH2
Il
CFSCFZCFZCFZ—lsl_O_CHZ_C_CHZ_O_CHZCH=CH2

o CH,—O—CH,CH=CH,
C|2HZCH3
[
HgC—ﬁ—O—CH2—C|2—CH2—O—CHZCH=CH2
o CH,—0—CH,CH=CH,
(0] CH20H3

I |
Hﬁ—@—ﬁ—O—CHZ—(Ii—CHz—O—CHZCH=CH2
o

CH,—0—CH,CH=CH,

o CH,CHj,
1]
CF3CFZCF20F2—ﬁ—O—CH2—C—CHZ—O—CHZCH=CH2
CHZ_O_CHchchZ

CH,CH,—0—CH,CH=CH,
I
HyC—S—0—CH,CH,—C—CH,CH,~0—CH,CH=CH,
CH,CH,—0—CH,CH=CH,

(0] CHzCHz_O—CHch:CHz

I |
H3C~©vﬁ—0-—CHZCHZ—CI:—CHZCHZ—O—CHZCH=CH2
o}

CH,CH,—0—CH,CH=CH,

CH,CH,—0—CH,CH=CH,
1]
CF3CF20cmFz_ﬁ-O—CHchz—C_CHchZ_O_CHchchZ
CH,CH,—0—CH,CH=CH,

Téc nhan cung cip olefin c¢6 thé duge didu ché bang phuong phap bat ky da
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Tac nhéan cung cip olefin ¢6 thé duge sir dung véi luong sao cho cung cép 1
dén 5 duong lugng, tt hon 1a 1 dén 3 duong lugng, tot hon nita 1a khoang 1,5
duong luong gdc sulfonat trén mdi duong luong ctia nhom déu tan cing c6 tinh
phan tng (nhém hydroxyl dau tan cing) trén polyme chia flooxyalkyl ¢6 nhém
hydroxyl & mdt dau ctia mach phén tir.

Céac vi du vé bazo dugc st dung trong qua trinh didu ché polyme chira
flooxyalkyl c6 cong thirc (4) bao gdm cac amin va cac bazo kim loai kiém. Cu thé,
cac amin thich hgp bao gém trietylamin, diisopropyletylamin, pyridin, DBU va
imidazol. Céc bazo kim loai kiém thich hop bao gdm natri hydroxit, kali hydroxit,
natri hydrua, kali hydrua, alkyl lithi, t-butoxykali, lithi diisopropylamit, lithi
bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, va kali bis(trimetylsilyl)amit.

Bazo ¢6 thé duoc st dung véi luong nim trong khoang tir 1 dén 20 duong
luong, tot hon 14 ndm trong khoang tir 5 d&én 15 duong luong, t6t hon nira 12 khoang
9 duong luong trén mdi duong luong clia nhém dau tén cing c¢6 tinh phan Gng trén
polyme chira flooxyalkyl c6 nhém hydroxyl & mét diu cia mach phén tir.

Trong qué trinh diéu ché polyme chira flooxyalkyl c6 cong thirc (4), chit phu
gia dé tang cuong kha ning phan tng hodc ¢6 chirc ning nhu chét xuc tac chuyén
pha c6 thé dugc sir dung, vi du, tetrabutylamoni halogenua va halogenua cta kim
loai kiém. Céc vi du minh hoa vé chit phu gia bao gdém tetrabutylamoni clorua,
tetrabutylamoni bromua, tetrabutylamoni iodua, tetrabutylamoni hydrosulfat, natri
iodua, kali iodua, xesi iodua va cac ete vong hoa. Céc chét phu gia nay trai qua su
trao d6i halogen xtc tac v6i tac nhan cung cip olefin trong hé phan @mg dé ting
cuong kha nang phan mg, va cac ete vong hoa phdi tri véi kim loai dé ting cudng
kha nang phan Ung.

Chit phu gia c6 thé dugc sir dung véi lugng nam trong khoang tir 0,005 dén
0,2 duong luong, t6t hon 14 nam trong khoang tir 0,01 dén 0,15 dwong luong, va tét
hon nita 1a khoang 0,1 duong luong trén mdi duong luong ciia nhém déu tin cung
c6 tinh phan ung trén polyme chira flooxyalkyl c6 nhom hydroxyl & mot dau cua

mach phén tur.
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Dung méi c¢6 thé dugc st dung trong qué trinh diéu ché polyme chira
flooxyalkyl c6 cong thue (4). Dung mdi dugce dung trong ban mo ta nay la dung moi
hoa chét chira flo bao gdbm cac dung mdi hydrocacbon thom duogc flo héa nhu cac
dung moi 1,3-bis(triflometyl)benzen va triflometylbenzen; hydrofloete (HFE) (3M,
tén thuong mai: Novec series), nhu 1,1,1,2,3,4,4.5,5,5-decaflo-3-metoxy-2-
(triflometyl)pentan, va cic dung méi perflo duoc ciu thanh tir cac hop chét dugc
perflo héa (3M, tén thwong mai: Fluorinert). Cdc dung mdi hitu co cling hitu ich, vi
du, dimetylformamit, dimetylaxetamit, dimetyl sulfoxit, axetonitril, va THF. Nudc
cling c6 thé duoc sir dung.

Khi duge sir dung, dung méi ¢ thé dugc dung véi lwong nam trong khoang
tir 10 dén 300 phén, tét hon 1 ndm trong khoang tir 30 dén 150 phan, va tét hon nira
1a khoang 50 phan khdi luong trén 100 phan khdi luwong ctia polyme chira
flooxyalkyl c6 nhém hydroxyl & mot diu cia mach phén tir.

Tiép theo, phan tng duoc dimg lai. Lép nude va 16p dung mdi hoa chit chia
flo dugc tach ra bang thao tac tich. Lép dung méi héa chét chtra flo con duoc rira
bang dung mdi hitu co trude khi dung mdi nay duge chung cét, thu duge polyme
chura flooxyalkyl c6 cong thuc (4).

Phuong phéap diéu ché silan da duogc cai bién bang polyme chira flopolyete c6
cong thire (1) trong d6 a=1 sir dung dung méi, tét hon 1a dung méi hoa chit chua
flo. Cac dung moi hoa chit chira flo thich hop bao gdm cac dung mdi 1,3-
bis(triflometyl)benzen va triflometylbenzen, hydrofloete (HFE) (3M, tén thuong
mai: Novec series) nhu metyl nonaflobutyl ete, metyl nonafloisobutyl ete, etyl
nonaflobutyl ete, etyl nonafloisobutyl ete va
1,1,1,2,3,4,4,5,5,5-decaflo-3-metoxy-2-(triflometyl)pentan, va cac dung moi perflo
dugc cdu thanh tir cac hop chat dugc perflo héa (3M, tén thuong mai: Fluorinert
series).

Dung moéi c¢6 thé dugc sir dung véi lugng ndm trong khoang tir 10 dén 300
phén, tot hon 12 nidm trong khoang tir 50 dén 150 phin, va tét hon nira 12 khoang
100 phan khéi lugng trén 100 phan khéi luong cia polyme chta flooxyalkyl ¢6 vi

tri olefin 4] mot dau cua mach phan tar.

-27-



39540

Hop chat silic hitu co ¢6 nhém SiH va nhém dau tin cing d& thily phan trong
phan t dugc dung trong qud trinh didu ché silan da duoc cai bién bang polyme
chira flopolyete c6 cong thire (1) trong d6 o=1 tét hon 13 duoc chon tir cac hop chit

¢6 cac cong thire chung tir (5) dén (8).

[Cong thirc hda hoc 22]
R3-n
H—8i— (5)
R1 T1 R3-n
I
H—Si—R?-Si—R3*—Si—X,, (6)
L
H S|—0>—S|—R3 Si—X, (7)

. |
| | / 8
R! /| R! i (8)

Trong d6, R, X, n, R', R% g va j 1a nhu dwoc x4c dinh trén ddy, R’ 1a nhém
hydrocacbon héa tri hai c6 2-8 nguyén tir cacbon, i 12 s6 nguyén tir 1 dén 5, tot hon
latir 1 dén 3, va i+j 1a s6 nguyén tir 2 dén 9, t&t hon 14 tir 2 dén 4.

R’ 12 nh6m hydrocacbon héa tri hai ¢ 2-8 nguyén tir cacbon, tét hon 14 c6 2-
3 nguyén ti cacbon, cac vi du vé nhom nay bao gdbm cic nhém alkylen nhu metylen,
etylen, propylen (trimetylen hodc metyletylen), butylen (tetrametylen hodc
metylpropylen), hexametylen va octametylen, cac nhém arylen nhu phenylen, va t6

hop ctia hai hodc nhiéu nhém néu trén nhu cic nhém alkylen-arylen. Khong ké
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nhitng nhom  khac, etylen va trimetylen 1la dugc uwu tién.
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Céc vi du vé hop chét silic hitu co ¢6 nhém SiH va nhém dau tan cing dé
thity phan trong phin tir bao gém trimetoxysilan, trietoxysilan, tripropoxysilan,
triisopropoxysilan, tributoxysilan, triisopropenoxysilan, triaxetoxysilan, triclosilan,
tribromosilan, va triiodosilan cling nhu céc silan c6 cac cong thirc sau.

[Cong thirc hda hoc 23]

CH,

GHs i
H—Sli—©~sli—CH2CH2—Si(OCH3)3

CH, CH,

CH,CH,CH,—Si(OCHj)s
HiC  o-gi~ ¢

4 N

\
H-Si' 0
O_  Si—CH,CH,CH,—Si(OCH3)
Si—0" ey
c’l 3
CH2CH,CH,—Si(OCH;);

s G
H—Si—~0-8i~CH,CH,—Si(OCH,);
CH; CH,

Trong phan tng cta polyme chira flooxyalkyl ¢6 vi tri olefin & mot dau cua
mach phén tir v6i hop chiét silic hitu co ¢6 nhém SiH va nhém dau tin cing dé thay
phén trong phan tir d& diéu ché silan da dwogc cai bién bang polyme chira flopolyete
c6 cong thire (1) trong d6 o=1, hop chét silic hitu co ¢6 nhom SiH va nhém diu tin
cing dé thily phén trong phén tir ¢ thé dugc sir dung voi lugng nim trong khoang
tir 1 dén 3 duong lugng, tot hon 1a nam trong khoang tir 1,5 dén 2,5 duong luong,
va tot hon nita 13 khoang 2 dwong luong trén mdi duong lugng ciia nhom dau tin
cling c6 tinh phan g trén polyme chira flooxyalkyl c6 vi tri olefin & mot dau cua
mach phan ttr.

Hop chit silic hitu co c6 it nhat hai nhém SiH, nhung khéng c6 nhom dau tan
cung d& thity phén trong phan tir duoc ding trong qua trinh didu ché silan da duoc
c4i bién bang polyme chira flopolyete c6 cong thie (1) trong d6 o=1 tét hon 1a duge

chon tir cac hop chét ¢6 cac cong thirc chung tir (9) dén (11).
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[Cong thire hda hoc 24]

R1 R1

I |
H~<S|i—0 Sli—H

R1 g R1

—L—x

H

| .
Sll—O —
R i+1 R

(9)

(10)

(11)

Trong d6, R', R?, g, j, i, va i+j 1a nhu duge xac dinh trén day.

Céc vi du v& hop chét silic hitu co ¢ it nhat hai nhém SiH, nhung khong c6

nhém dau tin ciing dé thity phéan trong phén tir duge thé hién dudi day.

[Cong thirc hda hoc 25]
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CH, CH,
H—Sli——-CHZCHz—Sli—H

CH, CH,
I I

H—sli~©—sli—H
CH, CH,
CH, CH,

H—Sli——O—Sli—H
CH, CH,

C|2H3 (i.:H3 CH,
H—Sli—-—O—-—Si—O—Si—H

CH, CH;  CH,

CH, CH; CH; CH,

| | | |
H—Si—0—Si—0—Si—0—Si—H

CH, CH; CH; CH;,

C|:H3 CI:H3 CI2H3 cle3 C|§H3
H—Sli—O—Sli-—O—Sli—O—Sli-—O—Sii—H

CH, CH; CH; CH;  CH,

Trong phan Gng cia polyme chira flooxyalkyl c6 vi tri olefin & mot dau cia
mach phan tir v6i hop chét silic hitu co ¢6 it nhat hai nhém SiH, nhung khong c6
nhém dau tin cung dé& thiy phan trong phan tir dé diéu ché silan da dugc cai bién
bing polyme chira flopolyete c6 cong thirc (1) trong d6 a=1, hop chét silic hitu co
c6 it nhét hai nhém SiH, nhung khong c6 nhom dau tin cling d& thiy phan trong

phan t co thé dugc sir dung v6i lugng nam trong khoang tir 7 dén 30 duong luong,
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t5t hon 1a nam trong khoang tir 10 dén 20 dwong luong, va tot hon nita 1 khoang 15
duong luong trén mdi dwong luong ctia nhém dau tan cing c6 tinh phan Gmg trén
polyme chira flooxyalkyl c6 vi tri olefin & mot diu ctia mach phén ti.

Hop chét silic hitu co ¢ vi tri olefin va nhém dau tan cing dé thity phén
trong phan tir dugc diung trong qua trinh diéu ché silan da dugc cai bién bang
polyme chura flopolyete c¢6 cong thure (1) trong do a=1 t6t hon 13 hop chét ¢ cong
thirc chung (12).

[Cong thirc hda hoc 26]
R3.n
H2C=CH—U—-—S|i—Xn (12)
Trong do, R, X va n 1a nhu dugc xac dinh trén day. U 1a lién két don hodac nhom
hydrocacbon hoa tri hai ¢6 1-6 nguyén tir cacbon.

Trong cong thirc (12), U 1a lién két don hoic nhém hydrocacbon héa tri hai
¢6 1-6 nguyén tir cacbon. Cac vi du vé nhém hydrocacbon héa tri hai ¢6 1-6 nguyén
tr cacbon bao gdm cac nhom alkylen nhu metylen, etylen, propylen (trimetylen
hoic metyletylen), butylen (tetrametylen hodc metylpropylen) va hexametylen, va
nhém phenylen. Tt hon néu U 1a lién két don hodc metylen.

Trong phan tmg ctia san pham phan tng giita polyme chira flooxyalkyl c6 vi
tri olefin & mot diu cta mach phén tir va hop chét silic hitu co ¢6 it nhit hai nhém
SiH, nhung khong c6 nhém dau tin ciing dé thily phén trong phén tir véi hop chét
silic hitu co ¢6 vi trf olefin va nhém du tin cing d& thily phén trong phéan tir dé
didu ché silan da dugc cai bién bang polyme chira flopolyete c6 cong thirc (1) trong
d6 o=1, hop chét silic hitu co ¢6 vi tri olefin va nhém dau tan cing dé thity phan
trong phan tir c¢6 thé duoc st dung véi lugng nam trong khoang tir 3 dén 9 duwong
luong, t6t hon 14 nim trong khoang tir 5 dén 7 dwong luong, va t6t hon nita 1a
khoang 6 dwong luong trén mdi duong lugng ctia nhém dau tan ciing c6 tinh phan
g trén san phim phan tng gitta polyme chira flooxyalkyl ¢6 vi tri olefin & mot
ddu ciia mach phan tir va hop chét silic hitu co ¢ it nhit hai nhém SiH, nhung

khong ¢6 nhom dau tan cung dé thiy phéan trong phan ti.
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Dién hinh vé chit xtc tac hydro-silic hoa duoc sir dung trong qué trinh diéu
ché silan da duoc cai bién bang polyme chua flopolyete ¢6 cong thirc (1) trong d6
a=1 1a c4c chét xdc tic trén co s& kim loai chtra nhom platin bao gém platin den,
axit cloplatinic, axit cloplatinic da dugc cai bién bang ruou, cac phirc hop clia axit
cloplatinic =~ v6i  olefin, aldehyt, vinylsiloxan, va ruou  axetylen,
tetrakis(triphenylphosphin)paladi, va clotris(triphenylphosphin)rodi. Khong ké
nhitng hop chét khac, cac hop chét platin nhu cac hop chét phéi tri vinylsiloxan 1a
duogc uu tién.

Chét xic tac hydro-silic hoa t6t hon 1 dugc st dung v6i lugng dé cung cp
0,1 dén 100 ppm, t6t hon nira 1a 1 dén 50 ppm kim loai chuyén tiép tinh theo khdi
luong polyme chura flooxyalkyl ¢6 vi tri olefin & mot dau ctia mach phan tir hodc
san pham phan tng gitta polyme ndy va hop chét silic hiru co ¢6 it nhat hai nhém
SiH, nhung khong c6 nhém dau tan cing dé thity phén trong phén tir.

Sau d6, dung moi va cac chat khong phan ung duoc chung cit trong chan
khéng, thu dugc hop chat dich.

Vi du, khi polyme chira flooxyalkyl ¢6 vi tri olefin & mot dau ciia mach phan
tir 12 hop chit c6 cong thic:

[Cong thirc hda hoc 27]

CH,—O—CH,CH=CH,
CF30—(CF20)—(C5F40) —CF;—CH,—0—CH,=C—CH,—O—CH,CH=CH,
p q
CH,—O—CH,CH=CH,

p1:q1 = 47:53, p1+q1l 43
va hop chét silic hitu co ¢6 nhém SiH va nhém dau tan cing d& thiy phén trong
phan tir 13 trimetoxysilan, thi thu duge hop chét c¢6 cong thirc sau.

[Cong thure hda hoc 28]

CHZ—O_CH2CH20H2—S|(OCH 3)3
CF3O_(CF20)T(02F4O) 1 CFZ_CHZ_O_CHZ_(l:—CHZ—O‘“CH2CHzCH2—'Si(OCH3)3
p

q
p1:q1 = 47:53, pl+qil 43 CH,—0—CH,CH,CH,—Si(OCH3);
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Silan da duoc cai bién bang polyme chira flopolyete c¢6 cong thirc (1) trong
d6 0=2 c6 thé dugc diéu ché, vi du, bang cac phuong phap sau.

Polyme chira flooxyalkylen c¢6 t&t hon 14 it nhat hai (ddc biét 12 hai hoic ba)
vi tri olefin & mdi dau cta mach phan tir dugc hoa tan trong dung moi, thuong 1a
dung méi héa chit chira flo nhu 1,3-bis(triflometyl)benzen, va hop chét silic hiru co
¢6 nhoém SiH va nhém déu tan cing dé thity phan trong phan tir nhu trimetoxysilan
dwoc bd sung vao. Hon hop nay duogc dua vao phan tng céng hop hydro-silic hoa
va duogc 40 héa voi sy ¢6 mit cia chat xuc tac hydro-silic héa nhu dung dich toluen
chira phitc hop axit cloplatinic/vinylsiloxan & nhiét d6 nim trong khoang tir 40 dén
120°C, t6t hon 1a ndm trong khoang tir 60 dén 100°C, va t6t hon nita 13 khoang
80°C trong thoi gian nim trong khoang tir 1 dén 48 gio, tot hon 1a nim trong
khoéng tir 2 dén 10 gio, va tét hon nira 12 khoang 5 gio.

Theo cach khéc, silan da duoc cai bién bang polyme chua flopolyete c6 cong
thire (1) trong d6 0=2 c6 thé duoc didu ché, vi du, bang phuong phap sau.

Polyme chtra flooxyalkylen c6 t6t hon 12 it nhat hai (ddc biét 14 hai hoic ba)
vi tri olefin & mdi d4u ciia mach phén tir dugc hoa tan trong dung mdi nhur dung mai
hoa chit chua flo, thudng 1a 1,3-bis(triflometyl)benzen, va hop chét silic hitu co ¢6
nhom SiH va nhém ddu tan cing d& thity phan trong phan tir nhu triclosilan duoc bd
sung vao. Hon hop nay duge dwa vao phin tmg cong hop hydro-silic héa va duge
ld0 hdéa vd1 su c6 mat cua chit xuc tac hydro-silic héa, vi du, phtc hop axit
cloplatinic/vinylsiloxan trong toluen, & nhiét d6 nam trong khoang tir 40 dén 120°C,
t6t hon 1a nim trong khoang tir 60 dén 100°C, tét hon nita 13 khoang 80°C trong
thoi gian nam trong khoang tir 1 dén 48 gio, tot hon 14 ndm trong khoang tir 2 dén
10 gio, tét hon nira 1a khoang 5 gid. Sau d6, nhém thé trén nhom silyl duge chuyén
hoa thanh nhém metoxy, chang han.

Hop chét silic hitu co chira SiH, khong chira nhém dau tin cung d& thily phan
ciing ¢6 thé dugce str dung thay cho hop chit silic hitu co ¢c6 nhém SiH va nhém dau
tan cing d& thiy phan trong phén tir. Trong truong hop nay, hop chit silic hitu co ¢6
it nhat hai nhém SiH, nhung khéng c6 nhém dau tan cung dé thuy phan dugc sir
dung. Ngay khi hop chit silic hitu co ¢6 it nhit hai nhém SiH, nhung khong cé
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nhom dau tin cing dé thiy phan dugc dua vao phan g cong hop hydro-silic hoa
v6i polyme chira flooxyalkylen c6 t6t hon 1a it nhét hai (ddc biét 1a hai hodc ba) vi
tri olefin & mdi diu ctia mach phéan tir nhu trong phuong phap néu trén dé tao ra san
pham phan g c6 tot hon 14 it nhat hai (dic biét 14 hai hodc ba) nhom SiH du & méi
dau ctia mach phan tir, hdn hop gém san phidm phan tng (hop chét trung gian) c6 it
nhét hai (ddc biét 1a hai hodc ba) nhom SiH du & cac dau cia polyme va hop chét
silic hitu co ¢6 vi tri olefin va nhom dau tn cing d& thiy phan trong phén tir nhu
alyltrimetoxysilan dogc dua vao phan tmg cong hop hydro-silic héa mét 1an nita va
duogc 140 hoa véi su ¢6 mit cia chit xic tac hydro-silic héa nhu dung dich toluen
chira phitc hop axit cloplatinic/vinylsiloxan, & nhiét d6 ndm trong khoang tir 40 dén
120°C, tét hon 13 nim trong khoang tir 60 dén 100°C, va t6t hon nita 13 khoang
80°C trong thoi gian nam trong khoang tir 1 dén 48 gid, t6t hon 1a ndm trong
khoéang tir 2 dén 10 gio, va t6t hon nira 12 khoang 5 gio.

Polyme chira flooxyalkylen ¢6 vi tri olefin & mdi ddu ciia mach phan t
thuong 1a polyme chira flooxyalkylen cé cong thure chung (13).
[Cong thirc hda hoc 29]

Tls-ﬂ
Rf‘LQ—CAQ(CHZ)m—O—Z—CH=CH2 )B

Trong do, Rf, R’, Q, m, Z, va B 1a nhu dugc xac dinh trén day.

(13)

2

Céac vi du dugce wu tién vé polyme chira flooxyalkylen c6 cong thirc (13)
duoc thé hién dudi day. Trong mbi cong thire, s lugng lap lai cia cac don vi lap &
dang nhém flooxyalkylen, ciing dugc goi 1a mirc d6 polyme hoéa, c6 thé 1a sd tuy y
thod man cong thurc (3) dai dién cia Rf.

[Cong thirc héa hoc 30]
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H,C=CHCH,—0—CH, CH,~0—CH,CH=CH,
H2C=CHCH2—O—CH2—C—CHZ—O—CHZ—CF20—(CF20)T(CZF4O)1—CF2—CHZ—O—CHZ—C—CHZ—O—CHZCH=CH2
P q
H,C=CHCH,—O0—CH, CH,—0—CH,CH=CH,
CH;CH, CH,CH;
|
H20=CHCH2—O—CH2—C—CHz——O—-CH2-—CF20~(CFZO)—1—(CZF4O)1—CF2—CH2—-0—CH2—C—CHZ—O—CHZCH=CH2
P q
H,C=CHCH,—0—CH, CH,—0—CH,CH=CH,
H,C=CHCH,CH,—0—CH, CH,—0—CH,CH,CH=CH,
HZC=CHCHZCHZ—O—CHZ-—C-—CH2—-0—CH2—CFZO—(CFZO)T(C2F4O)1—CF2—CHZ—O—CHz—C—CHZ—O—CHchZCHZCHZ
p q
H,C=CHCH,CH,—O—CH, CH,—0—CH,CH,CH=CH,
H,C=CHCH,CH,CH,—0—CH, CH,—0—CH,CH,CH,CH=CH,
HZC=CHCHZCHZCHZ—O—CHZ—C-—CHZ~0—CH2-—CFZO—-(CFZO)T(CZF4O)—1—CF2—CHZ—O—CHZ—C—CHZ—O—CHICHzCHZCH=CH2
P q
H,C=CHCH,CH,CH,—O—CH, CH,—0—CH,CH,CH,CH=CH,
H,C=CHCH,—0—CH,CH, CH,CH,—0—CH,CH=CH,
|
HZC=CHCH2—O—CH2CH2—C—CHZCHZ—O—CHZ—CFZO—(CFZO)T(C2F4O)1—CF2—CHZ—O—CHZCHZ—C—CHZCHZ—O—CHZCH=CH2
P q
H,C=CHCH,—0—CH,CH, CH,CH,—0—CH,CH=CH,

Trong d9, pl, ql va pl+ql 1a nhu dugc xac dinh trén day.

Polyme chua flooxyalkylen ¢ cong thirc (13) c6 thé dugc diéu ché, vi du,
bang cach két hop polyme chita flooxyalkylen c6 nhém hydroxyl & mdi dau cua
mach phén tir v6i tac nhin cung cdp olefin, va 130 hoa hdn hop ndy véi su cd mit
clia bazo va tity y chit phu gia va dung mdi & nhiét do nim trong khoang tir 0 dén
90°C, tét hon 14 ndm trong khoang tir 50 dén 80°C, va tét hon nira 1a khoang 60°C
trong thoi gian nam trong khoang tir 1 dén 40 gio, t6t hon 13 nim trong khoang tir
10 dén 30 gio, va t6t hon nita 1a khoang 20 gio.

Céac vi du vé polyme chira flooxyalkylen c6 nhém hydroxyl & mbi déu cia
mach phén tr dugc ding trong qué trinh diéu ché polyme chira flooxyalkylen c6
cong thire (13) duoc thé hién dudi day.

[Cong thirc héa hoc 31]

HO—CH,—CF,0—(CF;0)—~(C,F 40) --CF,—CH,—OH

HO—CHZ—(IiF—(OCFZCF)M—CFZCFZ—(CFCFZO)V1—(IZF—CH2—OH
| |
CF, CF, CF, CF,
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Trong d6, v1 1a sé nguyén tir 1 dén 24, ul, pl, ql, va pl+ql 1a nhu duge xac dinh
trén day

Céc vi du vé tac nhan cung cip olefin dugc dung trong qua trinh didu ché
polyme chira flooxyalkylen c¢6 cong thirc (13) bao gdm céc hop chét c6 tot hon 1a it
nhét hai (ddc biét 1a hai hodc ba) vi triv olefin & mot dau cia mach phan tir va géc
sulfonat: -S(=0),0- & diu con lai, nhu dugc thé hién duéi déy.

[Cong thirc héa hoc 32]
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CHZ—O_CH2CH=CH2
Il
HSC_lsI_O—CHZ_C_CHZ_O_CHZCH':CHZ
o CH,—0—CH,CH=CH,

CHZ—O_CHch:CHZ

| |
ch—Qﬁ—O—CHZ—Cl:—CHz—O—CHZCH=CH2

CHZ—O_CHch:CHz

=0

(@)

(0] CHZ_O_CH2CH=CH2
1]
CF3CF2CF2CF2_|S|_O_CHZ_C_CHZ_O_CHchchZ
CHZ_O_CHchchZ

CH,CH,
I
H:,C—ﬁ—O—CHZ—Cl:—CHZ—O-—CHZCH=CH2
CH,—O—CH,CH=CH,

(0] CH20H3

I l
H;,C@—ﬁ—O—CHZ—(It—CHz—O—CHZCH=CH2
o

CH,—0—CH,CH=CH,

(o) CH20H3
Il
CF3CF2CFZCF2—-ﬁ—O—CHz—C—CHz—O—CHZCH=CH2
CHZ_O_CHchchZ

(o) CH2CH2_O—CH20H=CH2
[l
H3C_'SI_O_CHzcHZ_C—CHchz_O_CHchZCHZ

CH,CH,—O—CH,CH=CH,
CH,CH,—O—CH,CH=CH,
I
H3C_®ﬁ_O—CHchZ_?—CHchz_O_CH2CH=CH2
o CH,CH,—O—CH,CH=CH,

o CH,CH,—0—CH,CH=CH,

|l
CF3CFzCFzCFZ_ﬁ_o—CHchZ—C-CH2CH2_O_CH2CH:CH2
CH,CH,—0O—CH,CH=CH,
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T4c nhan cung cép olefin ¢6 thé dugc diéu ché bang phuong phap bat ky da
biét.

Tac nhan cung cip olefin c¢6 thé duge sir dung véi lwong sao cho cung cép 1
dén 5 duong luong, tot hon 1a 1 d&n 3 duong lugng, tét hon nita 1a khoang 1,5
dwong luong gbe sulfonat trén mdi duong lugng ctia nhém diu tan cing co tinh
phan rng (nhém hydroxyl dau tan cung) trén polyme chira flooxyalkylen c¢6 nhém
hydroxyl & mdi dau ctia mach phan ti.

Céac vi du vé& bazo duoc st dung trong qua trinh didu ché polyme chira
flooxyalkylen c6 cong thirc (13) bao gdm cac amin va céc bazo kim loai kiém. Cu
thé, cac amin thich hop bao gdm trietylamin, diisopropyletylamin, pyridin, DBU va
imidazol. Cac bazo kim loai kiém thich hop bao gdm natri hydroxit, kali hydroxit,
natri hydrua, kali hydrua, alkyl lithi, t-butoxykali, lithi diisopropylamit, lithi
bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, va kali bis(trimetylsilyl)amit.

Bazo ¢6 thé duoc sir dung véi lwong nim trong khoang tir 1 dén 20 duong
lwong, tot hon 1 nam trong khoang tir 5 dén 15 duong lugng, t6t hon nira 1a khoang
9 duong luong trén mdi dwong lugng ciia nhém dau tin cling co tinh phan Gng trén
polyme chira flooxyalkylen ¢6 nhém hydroxyl & mbi dau ctia mach phan tir.

Trong qua trinh diéu ché polyme chtra flooxyalkylen c6 cong thirc (13), chat
phu gia dé tang cudong kha ning phan ung hodc c¢6 chiic ning nhu chat xtic tac
chuyén pha co thé duoc str dung, vi du, tetrabutylamoni halogenua va halogenua cta
kim loai kiém. Céac vi du minh hoa vé chit phu gia bao gdm tetrabutylamoni clorua,
tetrabutylamoni bromua, tetrabutylamoni iodua, tetrabutylamoni hydrosulfat, natri
iodua, kali iodua, xesi iodua va cic ete vong hoa. Cac chat phu gia nay trai qua su
trao dbi halogen xuc tac véi tic nhan cung cip olefin trong hé phan tmg dé tang
cudng kha ning phan tng, va céc ete vong hoa phdi tri véi kim loai dé ting cuong
kha ndng phan Uing.

Chéat phu gia c6 thé duoc st dung véi luong ndm trong khoang tir 0,005 dén
0,2 duong luong, tt hon 12 ndm trong khoang tir 0,01 dén 0,15 dwong lugng, va tot

hon nita 14 khoang 0,1 dwong luong trén mdi dwong luong ciia nhém dAu tan cing
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c6 tinh phéan ting trén polyme chira flooxyalkylen c6 nhém hydroxyl & mdi dau cia
mach phan tu.

Dung mdi c¢6 thé duoc st dung trong qua trinh diéu ché polyme chura
flooxyalkylen c6 cong thie (13). Mic di dung méi I khong can thiét, cac dung moi
thich hop duoc st dung trong ban md ta nay 1a cac dung méi hoa chit chira flo bao
gdbm céc dung moi hydrocacbon thom dugc flo héa nhu cac dung moi 1,3-
bis(triflometyl)benzen va triflometylbenzen, hydrofloete (HFE) (3M, tén thuong
mai: Novec series), nhu 1,1,1,2,3,4,4,5,5,5-decaflo-3-metoxy-2-(triflometyl)pentan,
va cac dung méi perflo dugc cu thanh tir cac hop chat duoc perflo hoa (3M, tén
thuong mai: Fluorinert). Cac dung méi hitu co cling hitu ich, vi du, dimetylformamit,
dimetylaxetamit, dimetyl sulfoxit, axetonitril, va THE. Nudc cling c6 thé duoc sir
dung.

Khi duge sir dung, dung moéi ¢6 thé duge ding véi lugng nam trong khoang
tir 10 dén 300 phén, t&t hon 1a nam trong khoang tir 30 dén 150 phdn, va t6t hon nita
1a khoang 50 phan khéi luwong trén 100 phidn khdi lwong cua polyme chua
flooxyalkylen c6 nhém hydroxyl & mdi diu ctia mach phén tir.

Tiép theo, phan tmg dugc dimg lai. Lép nude va 16p dung mdi héa chat chira
flo duoc tach ra bang thao tic tach. Lép dung méi héa chat chira flo con dugce rira
bing dung mdi hiru co trude khi dung méi nay duge chung cét, thu dugce polyme
chira flooxyalkylen c¢6 cong thirc (13).

Phuong phép diéu ché silan d4 dugc cai bién bang polyme chira flopolyete c6
cong thuc (1) trong d6 a=2 st dung dung méi, tot hon 14 dung mdi hoa chét chua
flo. Cac dung moi hoéa chét chira flo thich hop bao gdm cic dung mdi 1,3-
bis(triflometyl)benzen va triflometylbenzen, hydrofloete (HFE) (3M, tén thuong
mai: Novec series) nhu metyl nonaflobutyl ete, metyl nonafloisobutyl ete, etyl
nonaflobutyl ete, etyl nonafloisobutyl ete va
1,1,1,2,3,4,4,5,5,5-decaflo-3-metoxy-2-(triflometyl)pentan, va cadc dung mdi perflo
dwgc cdu thanh tir cac hop chit dugc perflo hoa (3M, tén thuong mai: Fluorinert

series).

-41-



39540

Dung moéi nay ¢6 thé duge st dung véi lugng nam trong khoang tir 10 dén
300 phén, t6t hon 1a nim trong khoang tir 50 dén 150 phdn, va tdt hon nita 1a
khoang 100 phan khdi luong trén 100 phin khdi luong cua polyme chira
flooxyalkylen ¢6 vi tri olefin & m&i dau ctia mach phan tir.

Hop chit silic hitu co ¢6 nhém SiH va nhém dau tin ciing d& thily phan trong
phén tir duge ding trong qua trinh diéu ché silan di dugc cai bién bang polyme
chura flopolyete ¢6 cong thire (1) trong d6 o=2 tét hon 1a duoc chon tir cac hop chit
c¢6 cong thirc chung tir (5) dén (8).

[Cong thire hda hoc 33]
R3-n
H—di— (5)
Foor o
|
H—Si—R2-Si—R%*—-Si—X,, (6)
KR

(8)

Trong do, R, X, n, Rl, Rz, Iy , g 1, ] va itj 1a nhu dugc x4c dinh trén day.

Céc vi du vé hop chét silic hitu co ¢6 nhém SiH va nhém dau tan cung dé
thity phan trong phan tir bao gdm trimetoxysilan, trietoxysilan, tripropoxysilan,
triisopropoxysilan, tributoxysilan, triisopropenoxysilan, triaxetoxysilan, triclosilan,

tribromosilan, va triiodosilan cling nhu céc silan c¢6 céc cong thirc sau.
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[Cong thirc hda hoc 34]
CH; CH;
H—Sli4©—sfi—CH2CH2—Si(OCH3)3
CH; CH;

CHchchz_Sl(OCH3)3

HiC o-gi~CHs

H-Sli 9

o) _Si—CH,CH,CH,—Si(OCH;),
Si-0" \

7 CH3

H,C
CH,CH,CH,—Si(OCH;);

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

Trong phan tng cta polyme chira flooxyalkylen ¢ vi tri olefin & méi dau
ctia mach phan tir véi hop chét silic hitu co ¢6 nhém SiH va nhém dau tan cing d&
thiy phan trong phén tir & diéu ché silan da dugc cai bién bing polyme chira
flopolyete c¢6 cong thirc (1) trong d6 o=2, hop chét silic hitu co c¢6 nhém SiH va
nhom ddu tan cing dé thiy phén trong phan tir ¢6 thé dugc str dung véi lwong nim
trong khoang tir 1 dén 3 duong luong, t6t hon 14 ndm trong khoang tir 1,5 dén 2.5
dwong luong, va t6t hon nira 1a khoang 2 duong luwong trén mdi dwong lwong cta
nhém dau tin ciing ¢6 tinh phan Gng trén polyme chira flooxyalkylen c6 vi tri olefin
& mdi dau ctia mach phan tir.

Hop chét silic hiru co ¢6 it nhat hai nhém SiH, nhung khong ¢6 nhom déu tin
cung d& thiy phéan trong phéan tir duge ding trong qué trinh diéu ché silan da dugc
cai bién bang polyme chira flopolyete c6 cong thirc (1) trong d6 o=2 tt hon 1a duoc
chon tir cac hop chét ¢ cong thirc chung (9) dén (11).

[Cong thirc hda hoc 35]
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R1 R!

| I
H—<S|i—0 Sli—H

R1 g R1

| i
—%sli—o Sli-—O
R1 1 R1 A

(9)

(10)

(11)

Trong d6, R', R?, g, j, i, va i+j 1a nhu dugc xac dinh trén day.

Céc vi du v& hop chiét silic hitu co ¢6 it nhét hai nhom SiH, nhung khéng c6

nhom déu tin cung d& thuy phén trong phan tir duge thé hién dudi day.

[Cong thirc hda hoc 36]
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CH, CH,
H—Si—CH,CH,—Si—H

CHj CH,
CH, CH,

H—S!i—@—sli—ri
&, n,

?H?, C|:H3 (|3H3 CI:Hs C|>H3
H—Si—O—S|i—O—Si—0—Si—O—Si—H
CH; CH; CH; CH;  CHs

Il

_CH

CHs o~
N

H—Si 0

| |

im0’ N

H

Trong phan tng ctia polyme chira flooxyalkylen c6 vi tri olefin & mdi dau

ctia mach phan tt v6i hop chét silic hitu co ¢6 it nhat hai nhém SiH, nhung khong
¢6 nhom déu tin cing d& thity phén trong phén tir dé diéu ché silan da duoc cai bién
bang polyme chira flopolyete c6 cong thirc (1) trong d6 o=2, hop chat silic hiru co
¢6 it nhét hai nhém SiH, nhung khéng c6 nhém dau tan cing d& thily phan trong

phén tir ¢6 thé dugce str dung vé6i lugng nim trong khoang tir 7 dén 30 duong lugng,
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t6t hon 14 ndm trong khoang tir 10 dén 20 duong luong, va t6t hon nita 13 khoang 15
dwong luong trén mdi dwong lugng ciia nhom dau tin cing c6 tinh phan tng trén
polyme chira flooxyalkylen c6 vi tri olefin & mdi dau ctia mach phén tu.

Hop chét silic hitu co ¢6 vi tri olefin va nhém dau tdn cing dé thiy phén
trong phén tir dugc st dung trong qué trinh diéu ché silan da duoc cai bién bing
polyme chtra flopolyete c6 cong thirc (1) trong d6 o=2 tét hon 1a hop chit c6 cong
thirc chung (12).

[Cong thirc hda hoc 37]
Rs3.n
HZC=CH——U—Sii—Xn (12)
Trong do, R, X, U va n 1a nhu dugc x4c dinh trén day.

Trong phan tmg cua san phidm phan mg giita polyme chira flooxyalkylen c6
vi trf olefin & mdi d4u ctia mach phan tir va hop chét silic hitu co ¢6 it nhét hai nhém
SiH, nhung khéng c6 nhém dau tin cing dé thuy phan trong phan tir véi hop chit
silic hitu co ¢6 vi tri olefin va nhom du tin cing d& thiy phén trong phén tir dé
diéu ché silan da dugc cai bién bang polyme chira flopolyete ¢6 cong thire (1) trong
d6 0=2, hop chit silic hiru co ¢ vi tri olefin va nhém dau tan cing dé thiiy phan
trong phén tir c6 thé dwoc sir dung véi lugng nam trong khoang tir 3 dén 9 duong
lwong, tot hon 14 nim trong khoang tir 5 dén 7 dwong luong, va tdt hon nira 14
khoang 6 dwong luong trén mdi duong luong ciia nhém dau tin ciing ¢6 tinh phan
{mg trén san pham phan tng giita polyme chira flooxyalkylen c6 vi tri olefin & mdi
diu ctia mach phan tir va hop chét silic hiru co ¢6 it nhat hai nhém SiH, nhung
khong c6 nhom dau tan ciing dé thiy phén trong phén tir.

Dién hinh v& chit xuc tac hydro-silic héa dugc st dung trong qua trinh diéu
ché silan da duogc cai bién bang polyme chira flopolyete c6 cong thire (1) trong d6
a=2 14 cac chat xuc tac trén co s¢ kim loai chira nhom platin bao gdm platin den,
axit cloplatinic, axit cloplatinic da duogc cai bién bang ruou, cac phirc hop cua axit
cloplatinic =~ véi  olefin, aldehyt, vinylsiloxan, va rugu  axetylen,

tetrakis(triphenylphosphin)paladi, va clotris(triphenylphosphin)rodi. Khong ké
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nhitng hop chét khac, cac hop chat platin nhu cac hop chit phdi tri vinylsiloxan la
duoc uu tién.

Chét xtc tac hydro-silic hoa tét hon 1a dugc st dung vé6i luong dé cung cép
0,1 dén 100 ppm, t6t hon nira 1a 1 dén 50 ppm kim loai chuyén tiép tinh theo khéi
luong polyme chira flooxyalkylen c¢é vi tri olefin & mdi dau ctia mach phan tir hogc
san phdm phan tng gitta polyme nay va hop chét silic hitu co ¢6 it nhat hai nhom
SiH, nhung khong c6 nhém dau tan ciing d& thiy phan.

Sau d6, dung moi va cac chit khéng phan tng duge chung cit trong chan
khong, thu duoc hop chét dich.

Vi dy, khi polyme chira flooxyalkylen c6 vi tri olefin & mdi ddu cia mach
phan tir 14 hgp chat c6 cong thic:
[Cong thirc hoa hoc 38]

H,C=CHCH,—0—CH, CH,—0—CH,CH=CH,
HZC=CHCH2—0—CHZ—C—CHZ—O—CHZ—CF20—(CF20)—1(C2F4O)TCFZ—CHZ—O—CHZ—C—CHZ—O—CHZCH=CH2
p q
H,C=CHCH,—0—CH, CH,—O—CH,CH=CH,

p1:q1 =47:53, p1+q1l 43

va hop chit silic hitu co c¢6 nhom SiH va nhém dau tan cing dé thity phan trong
phan tr 13 trimetoxysilan, thi thu dugc hop chat c6 cong thirc sau.

[Cong thirc hoa hoc 39]

(H3C0)3Si—CH,CH,CH,—0—CH, CH,—0—CH,CH,CH,—Si(OCH3);
(H3C0);8i—CH;CH,CH,—0—CHy—C—CHy—0—CHy—CF20—(CF20)—(CoF 40) —CFy—CH,—0~CH,~C—CH; ~0~CH,CH;CH; —Si(0CHa);
P q
(H3C0)3Si—CH,CH,CH,—0—CH, CH,—0—CH,CH,CH,—Si(OCH3)3

p1:q1 = 47:53, p1+q1l 43

Mot phwong 4n khéac theo sang ché 1a ché phdm xtr ly bé mat chua silan da
duoc cai bién bang polyme chira flopolyete dwoc xac dinh trén day. Ché pham xir Iy
b& mit nay ciing ¢6 thé chua san pham ngung tu (thiy phan) mot phan cia silan da
duoc cai bién bang polyme chira flopolyete ma thu duge bang cach ngung tu nhém
hydroxyl trén silan dd dugc cai bién bang polyme chira flopolyete hoic nhom
hydroxyl thu duge tir sy thily phan mot phan cia nhém dau tan ciing dé thiy phan

trén silan da duoc cai bién bang polyme chira flopolyete theo cach d biét.
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Chét xtc tac sy ngung tu thiy phan c6 thé dugc bd sung vao ché pham xir Iy
bé mit néu cin. Cac chét xuc tac su ngung tu thiy phén thich hop bao gém cac hop
chét hitu co-thiéc nhu dibutyltin dimetoxit va dibutyltin dilaurat, cdc hop chit hitu
co-titan nhu tetra-n-butyl titanat, cac axit hitu co nhu axit axetic, axit metansulfonic,
va céc axit carboxylic dugc cai bién bang flo, va cac axit vo co nhu axit clohydric
va axit sunfuric. Trong sb cac chat nay, axit axetic, tetra-n-butyl titanat, dibutyltin
dilaurat, va céc axit carboxylic duoc cai bién bang flo 1a dang mong mudn.

Chét xuc tac sy ngung tu thiy phan c6 thé duge bd sung vao véi lugng xuc
tac, thuong nam trong khoang tir 0,01 dén 5 phan, t&t hon 12 ndm trong khoang tir
0,1 dén 1 phan khéi lwong trén 100 phan khéi luong ciia silan di duoc cai bién bang
polyme chura flopolyete va/hodc san pham ngung tu (thity phan) mot phén ctia no.

Ché phim xir Iy bé mit nay c6 thé con chira dung mdi. Cac dung moi thich
hop bao gdm cac dung mdi hydrocacbon béo dugc cai bién biang flo nhu
perfloheptan va perflooctan; cac dung moi hydrocacbon thom dugc céi bién bang
flo nhu 1,3-bis(triflometyl)benzen; cic dung moéi ete duoc cai bién bang flo nhu
metyl perflobutyl ete, etyl perflobutyl ete, va perflo(2-butyltetrahydrofuran); céac
dung mdi alkylamin dugc cai bién bang flo nhu perflotributylamin va
perflotripentylamin; cdc dung mdi hydrocacbon nhu benzin, toluen, va xylen dau
mo; cac dung mdi xeton nhu axeton, metyl etyl xeton, va metyl isobutyl xeton.
Trong sb cac dung méi nay, cac dung mdi dugc cai bién bing flo 12 dang mong
mudn v& mirc d6 hoa tan va muc d0 thdm udt, véi 1,3-bis(triflometyl)benzen,
perflo(2-butyltetrahydrofuran), perflotributylamin, va etyl perflobutyl ete la dang
mong mudn hon.

Céc dung moéi nay c6 thé duoc sir dung trong hdn hop gdm hai hodc nhidu
dung méi, trong khi wu tién rang silan da duoc cai bién bang polyme chira
flopolyete va san phdm ngung tu (thay phan) mot phan cia n6 duoc hoa tan mot
cach ddng nhat trong dung moi. Nong d6 tdi wu cua silan da dugc cai bién bang
polyme chua flopolyete va san phim ngung tu (thiy phan) mét phan cta né trong
dung méi thay ddi theo phuong thirc xtr 1y cu thé. Lwong ma dé can khéi lugng ¢6

thé dugc chon. Khi tic nhan nay dugc dua vao truc tiép, tdt hon 1a néng do nay co
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thé nim trong khoang tir 0,01 d&n 10 phan khdi luong, tt hon nita néu nim trong
khoang tir 0,05 dén 5 phan khdi luong trén 100 phan khdi luong dung mdi va silan
da dugc cai bién bang polyme chira flopolyete (va san phim ngung tu (thty phan)
mot phﬁn cta n6) dugc gop lai. Khi tdc nhan nay dugc dua vao béng cach lam bay
hoi, t&t hon 1 ndng d6 nay c6 thé ndm trong khoang tir 1 dén 100 phan khéi lugng,
t6t hon nita néu nim trong khoang tir 3 dén 30 phan khdi lugng trén 100 phan khéi
luong dung méi va silan da duge cai bién biang polyme chira flopolyete (va san
phiam ngung tu (thiy phan) mot phan cia n6) dugc gop lai.

Ché phim xtr Iy bé mit c6 thé duoc dua vao nén bang k¥ thuat da biét bat ky
nhu quét 16p bang chai, nhiing, phun va lam bay hoi. Trong truong hop lam bay hoi,
phuong thire 1am néng c6 thé 14 nung bing dién tré hodc 1am néng EB va khong bi
gi¢i han dic biét. Nhiét d6 hoa ran thay ddi theo k§ thuat hoa rin cu thé. Vi dy, khi
tac nhan nay dugc dua vao mot cach truc tiép (quét 16p bang chai, nhing hoic
phun), céc diéu kién duogc uu tién bao gém nhiét do nim trong khoang tir 25 dén
200°C, dic biét 1a nim trong khoang tir 25 dén 80°C va thoi gian nim trong khoang
tir 30 phut dén 36 gid, dic biét 1a nim trong khoang tir 1 dén 24 gio. Khi tic nhan
nay duoc dua vao bang cach 1am bay hoi, khoang nhiét d6 tir 20 dén 200°C 14 dang
mong mudn. Viéc héa rin trong diéu kién 4m ciing chip nhén dugc. Lép phu da
dugc hoa ran thuong c6 d6 day nam trong khoang tir 0,1 dén 100 nm, mong muén 1a
nam trong khoang tur 1 dén 20 nm mic du do day thich hop dugc chon phu thude
vao loai nén. Ngoai ra, trong truong hop 16p phti phun, vi du, ché phdm xir Iy bé
mit duoc pha lodng trudc bang dung moi hoa chit chia flo ¢6 nude duoc bd sung
vao d6, dé gay ra sy thily phan, tirc 13 dé tao ra Si-OH, tru6e khi phun 16p phu. Sau
d6, su héa ran nhanh sau khi phu duoc ky vong.

Nén can xtr Iy bang ché pham xir Iy bé mat khong bi giéi han dic biét, va c6
thé dugc 1am tir nguyén liéu mong mudn bat ky bao gém gidy, vai, kim loai, oxit
kim loai, thuy tinh, chéit déo, gém, va thach anh. Ché phém xu ly bé mit co hiéu qua
dé tao ra duoc nén c6 kha nang ky nuGe/dau. Diac biét, ché phém xu ly bé mat nay

duogc sir dung mot cach ¢6 loi dé xir Iy thuy tinh va mang méng dugc phu SiO,.
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Céc san phdm duoc vu tién c6 thé dugc xir Iy bang ché phdm xir Iy bé mit
bao gém hé diéu hudng xe hoi, dién thoai di dong, may anh sb, may quay video k¥
thuat s6, PDA, may nghe cim tay, may nghe ding trén xe hoi, ban giao tiép trd choi,
mit kinh, dng kinh may anh, kinh loc cho dng kinh, kinh rdm, cac dung cu y hoc (vi
du, 6ng soi da diy), may sao chép, may tinh ca nhan, man hinh tinh thé 16ng, man
hinh dién phéat quang hitu co, man hinh plasma, man hinh cam ng, mang bao v¢,
mang chéng phan xa, va cac san pham quang hoc khac. Ché phim xtr Iy bé mit theo
sang ché co hiéu qua dé ngin ngira ddu vén tay va ba nhon khoi dinh vao cac san
phém va con mang lai tinh chéng xudc. Do do6, nd dic biét hitu ich 1a 16p ky
nuée/dau trén man hinh caim ung va mang chng phan xa.

Ché phim xir Iy bé mit nay dugce ding cho 16p phi chéng nhuém mau trén
thiét bi vé sinh nhu bon tim va chiu rira; 16p phu chéng nhudm mau trén kinh lép
hodc thuy tinh gia cudng va lip che dén pha trong 6 t0, tau hoa va may bay; 16p phu
ky nudc/dau trén mit ngoai cong trinh xay dung; 16p pha dé ngin ngira su nhiém
b4n dau trén d6 ding ndu bép; 16p phii chéng nhuém mau, ky dinh, chéng graffiti
trong phong dién thoai cong cong; 16p pha chong in dau vén tay trén cac ddi tuong
my thuét; 16p pht chéng in ddu vén tay trén dia CD va DVD; chét loai bé ndm méc;
cac chat phu gia trong son; va cc chét bién dbi nhwa. Tac nhin nay ciing ¢ hiéu
quéa dé bién dbi su chay va sy phan tan cta cac chat lam ddy vo co, va dé cai thién

tinh chét tron ctia biang va phim.

Vi du thwe hién sang ché

Céc vi du va céc vi du so sanh dugc dua ra dudi day dé minh hoa séng ché,
nhung sang ché khong bi gi6i han & céc vi du nay.
Vidul

Trong thiét bi phan tng, 2,9x102 mol hop chit c¢6 cong thic (A) sau,
4,3x10% mol hop chit c¢6 cong thac (B) sau, va 0,89 g (2,6x10° mol)

tetrabutylamoni hydrosulfat dugc tron.
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[Cong thirc hda hoc 40]

CF30—(CF0)=~(CzF40) -CF,—CH,—OH (A)

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

[Cong thirc hda hoc 41]
(o) CIHZ—O_CHZCH=CHZ
1l
CF3CF2CFZCF2—'IS|—O-—CHZ—Cli—-CHZ—O—CHzCH=CH2 (B)
o CH,—0—CH,CH=CH,

Tiép theo, 35 g (2,6x10" mol) dung dich nu6c natri hydroxit 30% khéi lugng dugc
bd sung vao hdn hop nay, rdi duge lam néng & nhiét d6 60°C trong 20 gid. Két thic
qua trinh lam néng, dung dich nay duoc dé ngudi xudng nhiét do trong phong, va
nudce axit clohydric duoc bd sung vao theo timg giot. Lép dudi hodc 16p hop chét
flo duoc thu lai bing cach tich va dugc rira bang axeton. Lép duéi hodc 16p hop
chét flo sau khi rira duoc thu lai mot lan nira, va dung moi du dugc chung cAt trong
chan khong. Quy trinh nay duoc ldp lai, thu duge 103 g polyme chura flopolyete c6
cong thue (C) sau.

[Cong thire héa hoc 42]

?HZ—O—CH20H=CH2
CF:,O—(CFZO)F(C2F4O)qTCFz—CHz—O—-CHZ—C—CHZ—O—CHZCH=CH2 ©
p1:q1 = 47:53, p1+q1l 43 CH,—0—-CH,CH=CH,

Polyme chira flopolyete c6 cong thirc (C) dwgc phan tich vé cdu tric phan tir

bang quang phé NMR, véi cac két qua duge thé hién dudi day.
'H-NMR

3 3,4-3,5 (C-CH,-O-CH,CH=CH,) 6H

3 3,6-3,7 (-CF,-CH,-O-CH,-C) 2H

3 3,7-3,8 (-CF,-CH,-O-CH,-C) 2H

0 3,8-3,9 (C-CH,-O-CH,CH=CH,) 6H

3 5,0-5,2 (C-CH,-O-CH,CH=CH,) 6H
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6 5,7-5,9 (C-CH,-O-CH,CH=CH,) 3H

Trong thiét bi phan tng, 1,5 %10 mol (twong Ung véi 4,510 mol nhém
alyl ete dau tdn ciing) ctia hop chét c6 cong thirc (C) duge thé hién dudi day, 50 g
1,3-bis(triflometyl)benzen, 11 g (9,0x10 mol) trimetoxysilan, va 5,0x107 g dung
dich toluen chira phtrc hop axit cloplatinic/vinylsiloxan (chira 1,5x107 mol Pt) dugc
tron.
[Cong thire hoa hoc 43]

CH,—O—CH,CH=CH,

CF3O—(CFZO)p—1—-(CzF4O)qTCF2—CHz—O—CHz—C—CHZ—O—CHZCH=CH2 (C)
p1:q1 = 47:53, p1+q1l 43 CH,;—0O—CH,CH=CH,

Dung dich nay dugc 1do hoa ¢ nhiét do 80°C trong 5 gid. Sau do, dung moi va chét
khong phan tmg duge chung cit trong chan khéng, thu dugc 55 g san phim léng.
Trén phén tich NMR, hop chét nay dugc xac dinh 13 ¢6 cau triic c6 cong thirc
(D) sau.
[Cong thirc hoa hoc 44]

CHZ_O_CHchchz—Sl(OCH3)3
CF3O—(CF20)FT(C2F4O)qTCF2—CHZ—O—CHZ—(ll—CH2—0—CHZCHZCHZ—Si(OCH3)3 (D)
CH2_0_CHchchz_Si(OCH3)3

p1:q1 = 47:53, p1+q1] 43
'H-NMR
8 0,4-0,6 (-CH,CH,CH,-Si) 6H
8 1,4-1,6 (-CH,CH,CH,-Si) 6H
8 3,1-3,7 (-Si(OCHs)s, -CH,CH,CH,-Si, C-CH,-O-CH,CH,CH,-Si, -CF,-CH,-O-
CH,-C, -CF,-CH,-0-CH,-C) 43H

Vidu?2

Trong thiét bi phan tng, 2,9x102 mol hop chit c6 cong thuc (A) sau,
4,310 mol hop chat c6 cong thuc (E) sau, va 0,89 g (2,6x10° mol)
tetrabutylamoni hydrosulfat dugc tron.

[Cong thirc hoa hoc 45]
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CF30—(CF;0)~—(C2F40)~CF,—CH,—OH (A)

p1:q1 =47:53, p1+q1l 43

[Cong thirc hda hoc 46]

(0] CHch3
I
CF3CF2CF2CF2-—ﬁ—O—CHZ—Clz—CHz—O—CHZCH=CH2 (E)
CH,—O—CH,CH=CH,

Tiép theo, 35 g (2,6x10" mol) dung dich nu6c natri hydroxit 30% khéi lugng dugce
bb sung vao hdn hop nay, rdi duoc 1am néng & nhiét do 60°C trong 20 gio. Két thic
qué trinh 1am néng, dung dich nay dugc dé ngudi xudng nhiét do trong phong, va
nude axit clohydric duge bd sung vao theo timg giot. Lép dudi hodc 16p hop chat
flo duoc thu lai bang cach tach va dugc rira bang axeton. Lp dudi hodc 16p hop
chét flo sau khi rira dugc thu lai mét 14n nira, va dung méi du dugc chung cht trong
chan khong. Quy trinh nay duogc 13p lai, thu duge 101 g polyme chira flopolyete c6
cong thire (F) sau.

[Cong thirc héa hoc 47]

CH,CH,

CF30—(CF;0)—~(C2F40) ~CF,—CH;—0—CH,~C—CH;—0—CH,CH=CH, (F)

p1:q1 = 47:53, p1+q1l 43 CH,—0—CH,CH=CH,

Polyme chira flopolyete c6 cong thirc (F) duoc phan tich vé cau tric phan tir

bang quang phé NMR, véi cac két qua dugc thé hién dudi day.
'H-NMR

8 0,7-0,9 (-CH,CH3) 3H

6 1,3-1,5 (-CH,CHs) 2H

0 3,2-3,2 (C-CH,-O-CH,CH=CH,) 4H

3 3,4-3,5 (-CF,-CH,-O-CH,-C) 2H

9 3,6-3,7 (-CF,-CH,-O-CH,-C) 2H

0 3,8-3,9 (C-CH,-O-CH,CH=CH,) 4H

0 4,9-5,2 (C-CH,-O-CH,CH=CH,) 4H
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d 5,7-5,8 (C-CH,-O-CH,CH=CH,) 2H
Trong thiét bi phan tng, 1,5x107 mol (twong tmg vé6i 3,0x10> mol nhom
alyl ete dau tan cing) hop chit ¢6 cong thuc (F) duoc thé hién dudi diy, 50 g
1,3-bis(triflometyl)benzen, 7,3 g (6,O><10'2 mol) trimetoxysilan, va 5,0x10™ g dung
dich toluen chira phtrc hop axit cloplatinic/vinylsiloxan (chtra 1,5x 107 mol Pt) duogc
tron.

[Cong thirc héa hoc 48]

<|:H20H3
CF30—(CF20)'T(CzF‘;O)m—CFZ—CHZ—O—CHZ—C—CHZ—O—CHZCH=CH2 (F)

p1:q1 = 47:53, p1+q1l 43 CH,—0—CH,CH=CH,

Dung dich nay duoc 140 héa & nhiét d6 80°C trong 5 gi¢. Sau d6, dung moi va chét

khong phan tng dugc chung cit trong chan khong, thu duge 52 g san pham 1dng.
Trén phan tich NMR, hop chét nay dugc xac dinh 1a ¢6 cdu tric c¢6 cong thirc

(G) sau.

[Cong thirc hda hoc 49]

CH,CH,
CF3O—(CF20)p1—(CzF4O)qTCF2—CH2—-O—CHZ—C—CHZ—O—CHZCHZCHz—Si(OCHg,);, (G)
p1 :q1 = 47:53, p1+q1|] 43 CHZ—O_CHchchz‘—Sl(OCH3)3

'H-NMR
8 0,4-0,6 (-CH,CH,CH,-Si) 4H
§0,6-0,8 (-CH,CH;) 3H
§1,2-1,4 (-CH,CH;) 2H
8 1,5-1,7 (-CH,CH,CH,-Si) 4H
8 3,1-3,7 (-Si(OCHs)s, -CH,CH,CH,-Si, C-CH,-O-CH,CH,CH,-Si, -CF,-CH,-O-
CH,-C, -CF,-CH,-0-CH,-C) 30H

Vidu3
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Trong thiét bi phan tng, 2,7x10 mol (twong tng véi 5,4x10> mol nhom
hydroxyl du tan cing) hop chét c6 cong thuc (H) sau, 8,1x10” mol hop chét co
cong thire (B) sau, va 1,7 g (4,9% 107 mol) tetrabutylamoni hydrosulfat dugc trn.
[Cong thure hda hoc 50]

HO—CH,~CF,0—(CF;0)—(C2F40) ;;-CF,—CH,—OH (H)

p1:q1 =47:53, p1+qil 43
[Cong thirc héa hoc 51]

(|3H2—O—CH20H=CH2

I

CFchZCcmFz—ﬁ—O—CHz-—C—CHz—O—CHZCH=CH2 (B)
CH,—O—CH,CH=CH,

Tiép theo, 65 g (4,9x10™" mol) dung dich nude natri hydroxit 30% khdi lugng dugce
bd sung vao hdn hop nay, rdi duge 1am néng & nhiét @6 60°C trong 20 gio. Két thuc
qua trinh lam néng, dung dich nay dugc dé ngudi xubng nhiét do trong phong, va
nude axit clohydric duoc bd sung vao theo timg giot. Lép dudi hodc 16p hop chét
flo duoc thu lai bing cach tach va dugc rira bang axeton. Lép dudi hodc 16p hop
chit flo sau khi rira duoc thu lai mot 14n nira, va dung méi du dugc chung cét trong
chan khong. Quy trinh nay dugc ldp lai, thu duge 107 g polyme chira flopolyete ¢6
cong thtre (I) sau.

[Cong thirc hda hoc 52]

H,C=CHCH,—0—CH, CH,—0—CH,CH=CH,
HZC=CHCH2—O—CHZ—C—CHZ—O—CHZ—CFZO—(CFZO)—1(C2F4O)TCF;—CHZ—O—CHZ—C—CHz—O—CHch=CHz Q)
p q

H,C=CHCH,—0—CH, CH,—0—CH,CH=CH,

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

Polyme chira flopolyete c6 cong thirc (I) duge phan tich vé cAu tric phan tir
bang quang phd NMR, vdi cac két qua dugc thé hién dudi day.
'H-NMR
0 3,4-3,5 (C-CH,-O-CH,CH=CH,) 12H
0 3,6-3,7 (-CF,-CH,-O-CH,-C) 4H
0 3,7-3,8 (-CF,-CH,-O-CH,-C) 4H
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3 3,8-3,9 (C-CH,-O-CH,CH=CH,) 12H

6 4,9-5,1 (C-CH,-O-CH,CH=CH,) 12H

8 5,7-5,9 (C-CH,-O-CH,CH=CH,) 6H

Trong thiét bi phan tng, 1,33x107 mol (twong tmg v&i 8,0x10 mol nh6m

alyl ete ddu tan cing) hop chit c6 cong thuc (I) duge thé hién duéi day, 50 g
1,3-bis(triflometyl)benzen, 20 g (1,6x107" mol) trimetoxysilan, va 5,0x107 g dung
dich toluen chira phtrc hop axit cloplatinic/vinylsiloxan (chtra 1,5x 107" mol Pt) dwoc
tron.

[Cong thirc hda hoc 53]

H,C=CHCH,—0—CH, CH,—0—CH,CH=CH,
HZC=CHCH2—O—CHZ—C—CHZ—O—CHZ—Con—(CFZO)—1(C2F40)TCF2—CHZ—O-CHZ—C—CHz—O—CHZCH=CH2 Q)
p q

H,C=CHCH,—0—CH, CH,—0—CH,CH=CH,

p1:q1 = 47:53, p1+q1l 43

Dung dich nay dugc 130 hoa & nhiét d6 80°C trong 5 gio. Sau do, dung moi va chét

khong phan ting dugc chung cit trong chan khong, thu dugc 60 g san phim l6ng.
Trén phan tich NMR, hop chét nay duoc xéc dinh 13 c6 chu tric c6 cong thire

(J) sau.

[Cong thirc hda hoc 54]

(H3C0)3Si—CH,CH,CH,—0—CH, CH,—0—CH,CH,CH,—Si(OCH;);
(H3C0)3Si—CHZCHZCHZ—O—CHZ—C—CHZ—O—CHZ—CFZO—(CFZO)FT(CZF.,O);CFZ—CHZ—O—CHZ—C—CHZ—O—CHZCHZCHZ—Si(OCH3)3 )
(H3C0);Si—CH,CH,CH,—0—CH, CH,—0—CH,CH,CH,—Si(OCH,),

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

'H-NMR
§ 0,4-0,7 (-CH,CH,CH,-Si) 12H
8 1,4-1,7 (-CH,CH,CH,-Si) 12H
§ 3,1-3,8 (-Si(OCHa)s, -CH,CH,CH,-Si, C-CH,-O-CH,CH,CH,-Si, -CF,-CH,-O-
CH,-C, -CF,-CH,-0-CH,-C) 86H

Vi du so sanh 1

Polyme sau dugc st dung 1am vi du so sanh 1.

[Cong thirc hda hoc 55]
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CF30—(CF30),1—(C3F 40)q1—CF,—0—CH,CH,CH,—Si(OCHy);  (K)

p1:q1 =47:53, p1+q1l 43

Vi du so sanh 2
Polyme sau dugc st dung lam vi du so sanh 2.

[Cong thire hoa hoc 56]

c|>H
CF30—(CF;0)~—(C5F40) - CF,—C—CH,CH;CH,CH,—Si(OCH3)3 (L)

CH,CH,CH,CH,—Si(OCH
p1:q1 = 47:53, p1+q1l 43 2CH,CH,CH,—SI(OCH,),

Bao ché ché pham xtt ly bé mat va tao mang da dugc hoa ran

Bing cach sir dung cac silan di dugc cai bién bang polyme chua flopolyete
ctia cac vi du 1 va 2 dugc chon tir cac silan da dugc cai bién béng polyme chtra
flopolyete thu dugc trong céc vi du 1 dén 3, cac ché phdm xtr ly bé mat duge bao
ché va dugc danh gia nhu sau. Cu thé, cac ché phém xt Iy bé miat dugc bao ché
bang cach hoa tan céc silan da dugc cai bién bang polyme chira flopolyete ctia vi du
1 hodc 2 hodc céac polyme ciia cac vi du so sanh 1 va 2 trong dung mdi Novec 7200
(etyl perflobutyl ete khodng 3M) vé1 ndng do 20% khdi luong.

L6p phi mang mong A

6 mg mdi ché phdm xir Iy bé mit dugc phi 1én trén thuy tinh c6 bé mit ngoai
cing da duoc xir ly bang SiO, ¢6 dd day 10 nm (Gorilla by Corning) bang cach 1am
bay hoi chan khong & ap suét 2,0x 107 Pa va nhiét d6 1am néng 1a 700°C. Lép phu
duoc héa ran trong moi trudng nhiét do 25°C va do 4m 40% trong 12 gio, thu dugc
mang da duoc hoa ran ¢6 do day 7 nm.

Lép phtt mang day

10 mg mdi ché phim xir Iy bé miat dwoc phi 1én trén thuy tinh c6 bé mat
ngoai cung da duoc xur ly bang SiO, c¢6 d6 day 10 nm (Gorilla by Corning) bang
cach 1am bay hoi chan khong & ap suit 2,0 107 Pa ifé nhiét do lam néng 1a 700°C.
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L6p phit dwoc hoa ran trong méi truong nhiét do 25°C va do am 40% trong 12 gid,
thu dugc mang da dugc hoa ran c6 do day 14 nm.
Danh gia kha nang ky nudc
Panh gia kha nang ky nuéc ban dau

Bing cach st dung may do goc tiép xtc Drop Master (Kyowa Interface
Science Co., Ltd.), mang da dugc hoa ran trén kinh bing cach phil mang méng duoc
do goc tiép xuc v6i nude dudi dang chi sd ky nuée (giot nude 2 pl, nhiét do 25°C,
d6 Am 40%). Céc két qua goc tiép xtic ban dau voi nude dugc thé hién trong bang 1.

Ban dAu, tit ca cac vi du va cac vi du so sanh c6 kha ning ky nude thda man.
Danh gia kha nang chiu mai mon

Béng cach sit dung thiét bi kiém tra cha xat (Shinto Scientific Co., Ltd.),
mang da dugc héa rin trén kinh bang cach phi mang mong (mau thtt nghiém kha
nang chiu mai mon) dugce cha x4t 10.000 lan trong cac diéu kién sau. Sau khi cha
xét, mang da duoc hoa ran duge do nhu trén vé goc tiép xtic véi nude (tinh ky nudc),
ma dugc bao cdo dudi dang chi s6 kha nang chiu mai mon. Céac diéu kién méi
trudng cua thir nghiém bao gdbm nhiét do 25°C va do 4m 40%. Cac két qua goc tiép

xuc v6i nude sau khi mai mon dugce thé hién trong bang 1.

Kha nidng chiu mai mon bing bong thép

Bong thép: Bonstar #0000 (Nihon Steel Wool Co., Ltd.)
Dién tich tiép xtc: duong kinh 10 mm

Khoéng cach di chuyén (mét chiéu): 30 mm

Téc do di chuyén: 1.800 mm/phut

Luogng tai: 1 kg/em®

Céc hogp chit ctia cac vi du 1 va 2 duoc cai thién vé kha nang bam dinh véi
nén do chira nhiéu nhém lién két ete trong phan tir. Do d6, cac mang da duge hoa
rin cua cac ché phém xu ly bé mat st dung céc hop chit cta cac vi du 1 va 2 c6 kha
nang chiu mai mon ndi troi so v4i cac vi du so sanh, nhu duge minh hoa béi goc

tiép xuc 16n hon 100°.
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Panh gid do mo

Mang da duoc hoa ran trén kinh bing cach phi mang méng hoic phti mang
day (miu thtr nghiém do mo) dugc do do mo bing may do d6 md NDH-5000
(Nippon Denshoku Co., Ltd.) theo JIS K 7136:2000. Céc két qua d6 mo dugce thé
hién trong cac bang 1 va 2. Sy duc cé thé thiy bang mat khi d6 md 14 0,3 hoic cao
hon. Cac mau phit mang méng (7 nm) c6 dd mo thip toi da 0,3 d6i véi cac vi du va
cac vi du so sanh bat ky. Mit khac, trong trudng hop pht mang day (14 nm), céac
mang da dugc héa rin cta cac ché phim xt Iy b& mit sir dung cac hop chét cia cac
vidu 1 va2 co ddmo tdi da 0,3, cho thiy su cai thién vé kha ning nhin thiy so véi
céc vi du so sanh. Diu nay 13 do cac hop chét ctia cac vi du 1 va 2 ¢6 nhidu nhém
lién két ete hodc nhom phén cuc trong phén tlr, va dugc cai thién su thdm udt véi

nén.
Bang 1

Céc két qua thir nghiém ctia cdc mang da dugc hoa ran (d0 day 7 nm) bang cach

phtd mang mong

Goéc tiép xtc v6i nude ban Goc tiép xiic v6i nud
diu oc tiep Xuc vo1 nuoc o
sau khi mai mon bo mo
(0) (O)
Vidul 113 109 0,23
Vidu?2 114 106 0,27
Vi du so sanh 1 116 88 0,24
Vi du so séanh 2 116 94 0,22

Béang 2
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Céc két qua thir nghiém ctia cdc mang da dugc hoa rdn (d6 day 14 nm) bang cach

phu mang day
PO mo
Vidul 0,28
Vidu?2 0,26
Vidu so sénh 1 0,36
Vi du so sanh 2 0,43
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YEU CAU BAO HOQ
(Stra theo patent Nhdt)

1. Silan da duoc cai bién bang polyme chira flopolyete c6 cong thirc chung (1):

[Cong thic hda hoc 1]

R'ap
‘ R3-n
L (1)
Rf1—Q—C—\-(CHlm=0-Y-Si—X, ). | |

trong d6 Rf 1a gbc polyme chita flooxyalkylen héa tri mot hogc hai, Q 12 nhém
hydrocacbon hoa tri hai ¢6 2-5 nguyén tir cacbon ¢6 thé chira lién két ete, Y 1a nhom
hydrocacbon hoa tri hai dén sau c6 thé chira nguyén ti silic, gbc silylen va/hoic lién
két siloxan, R doc 1ap 1a nhém C,-Cy4 alkyl, X doc lap 1a hydroxyl hodc nhom dé
thuy phén, n 1a sb nguyén tir 1 dén 3, y 12 sd nguyén tir 1 dén 5, m 14 s6 nguyén tir 1
dén 5, R’ 1a nhém C;-C4 alkyl, B 12 s6 nguyén tir 1 dén 3, va o bang 1 hoic 2, véi
didu kién p bang 1 hoidc 2 trong truong hop Y 1a nhém hydrocacbon héa tri hai

khong chira nguyén tt silic, gbe silylen va/hoic lién két siloxan va o bang 1.

2. Silan da dugc cai bién bang polyme chira flopolyete theo diém 1, trong d6 trong
cong thie (1), a bang 1, va Rf 12 gbc polyme chira flooxyalkylen héa tri mot c6
cong thirc chung (2):

[Cong thirc hdéa hoc 2]

F—-{Conﬁp—eczaoaq—écstoar—ec‘,Fgoﬁs—chZd— (2)

trong d6 mdi p, g, r va s 1a s6 nguyén tir 0 dén 200, p+q+r+s 1a sd nguyén tir 3 dén
200, mdi don vi lip c6 thé c6 mach thang hodc mach nhanh, cc don vi ldp riéng c6
thé duoc sip xép mot cach ngau nhién, d 1a s6 nguyén tir 1 dén 3, va cac don vi (-

C4Fpq-) c6 thé c6 mach thing hoic mach nhéanh.
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3. Silan da duoc cai bién bang polyme chira flopolyete theo diém 1, trong d6 trong
cong thac (1), o bang 2, va Rf 1a gbc polyme chira flooxyalkylen héa tri hai ¢ cong
thirc chung (3):

[Cong thirc hoa hoc 3]

_chzd—o—écaoﬁp—éczaoaq—écstoHc‘tFao%s—chZd— (3)

trong d6 mbi p, g, r va s 1 s6 nguyén tir 0 dén 200, p+qtrts 1a sb nguyén tir 3 d&n
200, mdi don vi 1ap co thé c6 mach théng hoac mach nhénh, cac don vi ldp ri€éng c6
thé duogc sip xép mot cach ngiu nhién, d 1a s6 nguyén tir 1 dén 3, va cac don vi (-

C4F4-) doc 1ap véi nhau 1a cé thé c6 mach théng hodc mach nhanh.

4. Silan da duoc cai bién bang polyme chira flopolyete theo diém bét ky trong sb cac
diém tir 1 dén 3, trong do trong cong thuc (1), Y 1a it nhat mdt nhém duge chon tir
nhom bao gdm nhém Cs-Cy alkylen (vé6i diéu kién B bang 1 hodc 2 trong trudng
hop a=1), nhém alkylen chira C4-Cg arylen (v6i didu kién B bang 1 hodc 2 trong
truong hop a=1), nhém hoa tri hai c6 cac goc alkylen dugc lién két thong qua
nguyén tir silic, gbc silylen, cdu tric silalkylen hodc chu tric silarylen, gbc
polysiloxan hitu co hoéa tri hai dén bdn ma 1a gbc c6 mach thang chia 2 dén 10
nguyén tir silic hodc gbc c6 mach nhanh hodc vong chia 3 dén 10 nguyén tu silic,
va nhém héa tri hai d@én bdn c6 gbc C,-Cyg alkylen duge lién két véi nguyén ti silic

bang lién két theo hoéa tri.

5. Silan da duogc cai bién bang polyme chira flopolyete theo diém bat ky trong sb céc
diém tir 1 dén 4, trong d6 Y 12 nhém hydrocacbon hoa trj hai c6 thé chira nguyén tir
silic, gbe silylen va/hodc lién két siloxan (v6i diéu kién B bang 1 hodc 2 trong
truong hop Y 1a nhom hydrocacbon hoéa tri hai khong chira nguyén tir silic, gbe

silylen va/hoic lién két siloxan va o bang 1).

-62-



39540

6. Silan da dugc cai bién bang polyme chira flopolyete theo diém bét ky trong s cac

diém tr 1 dén 5, trong d6 trong coéng thic (1), Q 1a -CH,OCH,-.

7. Silan da duge cai bién bing polyme chira flopolyete theo diém 6, trong d6 trong
cong thire (1), Q 1a -CH,OCH,-, va Y la nhém hydrocacbon hoéa tri hai khong chira
nguyén tir silic, gbe silylen va/hoic lién két siloxan (v6i didu kién B bang 1 hodc 2

trong truong hop o=1).

8. Silan da duoc cai bién bang polyme chira flopolyete theo diém bét ky trong s6 cac
diém tr 1 dén 7, trong d6 trong cong thirc (1), mdi X 14 it nhdt mdt nhém dugce chon
tr nhém bao gém hydroxyl, nhém C;-Cy, alkoxy, nhém C,-C,, alkoxyalkoxy, nhom
C,-Cyg axyloxy, nhém C,-C,, alkenyloxy, va halogen.

9. Silan da dugc cai bién bang polyme chira flopolyete theo diém bét ky trong s6 cac
diém tir 1 dén 6 va 8, trong do silan da dugc cai bién bang polyme c6 cong thic (1)

dugc chon tir cac hop chat c6 cac cong thirc sau:
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[Cong thuc hda hoc 4]

CH,CH;
CF40—(CF0)=—(CF 40) —CF;—CH,—0~CH,~C—CH,~0~CH,CH,CH,—Si(OCHx)s
p q
CH,—0—CH,CH,CH,—Si(OCH),

o o
CH,~0~CH,CH;CH,—Si—0—Si~CH;CH, —Si(OCHy);
CH; CHs
?Hs ?Ha
GF40 —(CF20)-~(CoF0) - CFy—CHy—O—CH,~G—CHy—0—CH,CH,CH,—Si—0—§i—CH,CH,—Si(OCHy);
CH; CH,
o on
CH,—~0~CH,CH;CH,—Si—0—Si~CH;CH,—Si(OCHy);
CH; CH,

CH,CH,CH,—Si(OCHj);
CH,—0~—CH,CH,CH,—Si—CH,CH,CH,—Si(OCH3);

CH,CH,CH,~Si(OCHy);

CH,CH,CH,—Si(OCHs);
CF30—(CF20)';1—(C2F40)qTCF2—CH2—O—CHZ—C—CHZ—O—CHZCHZCHz—Si—CHZCHZCHZ—Si(OCH3)3

CH,CH,CH,~Si(OCH,);

CH,CH,CH,—Si(OCH,);

CH,—0—CH,CH,CH,—Si—CH,CH,CH,—Si(OCH;);

CH2CH2CH2_Si(OCH3)3

[Cong thirc hoa hoc 5]
(H3C0)3Si—CH,CH,CH,—0—CH, CH,—O—CH,CH,CH,—Si(OCH3)3
(H3C0)3Si—CHZCHZCHZ—-O—CHZ—C—CHZ—O—CHZ—CF20—(CFZO)T(CZF4O)—;CF2—CH2—0—CHZ—C—CH2-O—CHZCH2CH;—Si(OCH3)3
P q
(H3C0)3Si—CH,CH,CH,—0—CH, CHp—O—CH,CH,CH,—Si(OCH3)3
CH3CH, CH,CHs
|
(H3CO)3Si—CHZCHZCH2—O—CHZ—C—CHz—O—CHz—CFZO—(CFZO)T(CZF4O)—10F2—CHZ—O—CHZ—C—CHZ—O—CHZCHZCHZ-—-Si(OCH3)3
P q
(H3C0)3Si—CH,CH,CH,—0—CH, CH,—0—CH,CH,CH,—Si(OCH;);

trong d6 p1 12 s nguyén tir 5 dén 100, q1 14 s6 nguyén tir 5 d&én 100, va pl+ql la sb

nguyén tir 10 dén 105.
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10. Ché phim x& Iy bé mit chta silan da dugc cai bién bang polyme chta
flopolyete theo diém bit ky trong s& céc diém tir 1 dén 9 va/hoic san pham ngung tu

(thiiy phan) mot phan ciia no.

11. San phim c6 16p phi da duge héa ran ciia ché phim xir Iy bé mit theo diém 10

trén bé mat cua no.
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