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(54) SILAN bUGC LAM BIEN TINH BANG POLYME CHUA NHOM
FLOPOLYETE, TAC NHAN XU LY BE MAT VA VAT PHAM CHUA NO

(57) Sang ché dé xuit silan dugc 1am bién tinh bang polyme chira nhom flopolyete, silan
nay c6 kha ning tao ra 16p day nudc va dau co do do tron truot tuyét voi; tac nhan xir 1y bé
mat chua silan; va vat phém da dugc xu 1y bé mit c¢6 bé mat di duoc xu ly béng tac nhan
xtr Iy bé mit (ttc 13, vat liéu c6 mang pha da dugc xir 1y dugc hinh thanh tir tic nhan xtr Iy
bé mit, trén bé mit cta no).

Silan dugc lam bién tinh bang polyme chira nhom flopolyete duoc thé hién bang cong
thue (1) sau day.

0O—Q—R'

Rf[ <|: (Y ( EiiXJm)z ) (1)

I

Rf 1a gbc polyme chira flooxyalkyl hoa tri mot hodc flooxyalkyl héa tri hai, Y 1a nhom
hydrocacbon tir hoa tri hai dén hoa tri sau, tiy ¥ c¢6 lién két siloxan va nhom silylen, R 1a
nhém C;-C, alkyl hodc nhom phenyl, X 1a nhém dé thiy phan, Q 13 nhém hiru co hoa tri
hai tity ¥ c6 lién két siloxan va/hodc nhém silylen; R’ 1a nhém floalkyl héa tri mét, goc hoa
tri mot cuia polyme chira nhom flooxyalkylen, nhom C,4alkyl, hodc nhom phenyl; n la sO
nguyén nam trong khoang tir 1-3; m 14 s6 nguyén nam trong khoang tir 1-5; va o 1a 1 hodc
2).
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Linh vue k§ thuit dwoc dé cap

Sang ché @& cap dén silan dugc lam bién tinh bing polyme chira flopolyete, va
cu thé hon, sang ché d& cap dén silan dwoc lam bién tinh bing polyme chira flopolyete
c6 kha ning tao ra 16p phu ¢6 do truot tbt, tic nhan xir Iy bé mit chia silan, va vt lidu
c¢6 bé mit da dugc xir Iy bing tac nhan xir ly bé mit (tc 13, ¢6 16p phu da duge xir 1y

c6 chira tadc nhan xur ly b€ mat trén bé mat clia no).

Tinh trang ky thuét cia sang ché

Gan day, c6 nhitng doi hoi gia tang vé tim cham c6 vién 1am man hinh cua
dién thoai di dong va nhu ciu hién thi khac. Trong khi tAm cham c6 vién dé giit man
hinh, thi ¢6 nhiéu co hoi cho ngén tay hodc ma tré nén tiép xuc truc tiép véi man hinh.
Diéu khong mong mudn 13, tAm cham nay dé bi nhiém ban do cic vét ban nhu ba nhon.
C6 nhu cdu gia ting hang ndm vé cong nghé dé dat téi du vét van tay hodc dé dang
loai bo vét bin trén bé mat hién thi dé biéu hién bén ngoai hodc viéc hién thi tot hon.
Do d6, vin mong mudn c6 duge vt lidu c6 kha nang dap tng tAt ca cac yéu ciu nay.
Cu thé 14, d6i voi man hinh biéu thi dang tim cham ma dé& dang bi in ddu van tay,
mong mubn tao ra mot 16p ddy nude/dau trén bé mit ciia n6. Lép ddy nuge/dau da biét
trong linh vyc k§ thuét nay c6 tinh day nudc/dau cao va dé dang dé lai vét ban, nhung

gap phai cic van dé nhu tinh ning chbng bam ban bj hu hai trong qua trinh sir dung.

Gén déy, cac hop chat chua flopolyete, do ning lugng tu do trén bé mit cuc
thép cua minh, co tinh déy nuéce/dau, do chéng chiu héa chét, tinh chat tron, tinh cach
ly, tinh chéng bam bin va cac dic tinh khic. Mang loi thé ctia nhitg dic tinh nay,
chiing dugc st dung trong mat loat linh vuc cong nghié€p lam tdc nhén chdng bam ban
ddy nuéce/dau tinh cho gidy va hang dét, chit lam tron cho moi truong ghi am tir, tac
nhan ddy dau cho céc dung cu quy, tic nhan céch ly, thanh phan m§ pham, mang bao

vé va céac loai tuong tu khac. Nguoc lai, cac dic tinh tuwong tu cho théy su khong bam
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hay khong dinh vao nén khéac. Tham chi, néu n6 c6 thé dugc bao pht vao bé mit cia

nén, s& 1a kho khan cho 16p phti dé bam dinh chit vao do.

Mt khac, tac nhan két hop silan 14 da duoc biét vé kha nang ctia né gin két bé
mit clia cdc nén thuy tinh hodc sg¢i vdi cac hop chét hitu co. Ching dugc str dung rong
rdi lam 16p phu bé& mit cho mot s6 nén. Tac nhan két hop silan chtta nhém chire hitu co
va nhém silyl phan tng (thong thudng 1a silyl c6 kha ning thuy phan nhu alkoxysilyl)
trong phdn t&r. V&i su ¢6 mit ciia ham luong 4m trong khong khi hodc yéu td tuong tu,
nhoém silyl ¢6 kha ning thily phdn sé& trai qua phan tng tu ngung tu dé hinh thanh 16p
phti. Nhém silyl c6 kha ning thiy phén s& tao ra lién két hoa hoc va Iy hoc véi bé mit

ctia thiy tinh hodc kim loai, nhor d6 16p phit sé tré thanh 16p phi bén ¢6 do bén l1au dai.

Céc tai lidu sang ché tir 1 dén 5 (cac don yéu ciu cip patent Nhat JP-A 2008-
534696, JP-A 2008-537557, JP-A 2012-072272, JP-A 2012-157856, JP-A 2013-136833)
mo ta ché phdm chira silan dugc lam bién tinh bang polyme chira flopolyete ma thu
duoc bang cach dua nhém silyl ¢ kha nang thay phan vao hop chét chta flopolyete,
ché phdm nay s& bam dinh chat vao bé mit nén va c6 kha ning tao ra 16p pht c6 tinh
dy nude/dau, do chdng chiu hoa chét, tinh chét tron, tinh cach ly, tinh chéng bam bén

va cac dac tinh khac trén bé méat nén.

Khi 16p thau kinh va 16p phti chdng phan chiéu dugc xir Iy bé mit bang ché
phim chta silan duoc lam bién tinh bang polyme chita flopolyete thu dugc bang cach
dwa nhém silyl ¢6 kha ning thily phin vao hop chét chira flopolyete, ching duoc cai
thién vé kha nang chéng lai sy mai mon va cac dic tinh cach ly, nhung khong thich

hop vé do trugt.

TAI LIEU PUOC TRICH DAN

TAI LIEU PATENT

Tai liéu sang ché 1: JP-A 2008-534696
Tai liéu sang ché 2: JP-A 2008-537557
Tai liéu sang ché 3: JP-A 2012-072272
Tai liéu sang ché 4: JP-A 2012-157856

Tai liéu sang ché 5: JP-A 2013-136833
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Tai lidu sang ché 6: JP-A 2015-199906
Ban chit ky thuét cia sang ché

VAN DE K¥Y THUAT

Céc Tac gia sang ché da dé xut trong Tai liéu sang ché 6 (JP-A 2015-199906)
silan dugc lam bién tinh bang polyme chita flopolyete c6 cong thirc sau day lam hop

chat chira flopolyete c6 kha nang chong mai mon dugc cai thién,

[So dd 1]

L)),

trong do6, Rf 1a gbc polyme chira flooxyalkyl hoa tri mot hodc flooxyalkyl hoéa tri hai,
Y doc lap 1a nhém hydrocacbon tir hoa tri hai dén hoa tri sdu, nhom nay co thé chua
nhém lién két siloxan va nhom silylen, R doc lap 13 nhém Ci-Cs alkyl hofic nhém
phenyl, X doc lap 1a nhém dé thily phan, n 12 s nguyén nim trong khoang tir 1 dén 3,
m 1 s6 nguyén nim trong khoang tr 1 dén 5, va o 1a 1 hodc 2. Lép phu dugce tao
thanh tir tic nhan xir Iy bé miat chira silan duoc lam bién tinh bing polyme chira
flopolyete va/hodc dich ¢6 dic thiy phan mot phan ctia n6 ¢6 tinh ddy nudce/dau va kha

ndng chong chiu mai mon cao. Tuy nhién, do trugt van khong dugc cai thién.

Muc tiéu cia sang ché, duoc hinh thanh trong cac trudong hop nhu néu & trén,
1a dé xudt silan dugc lam bién tinh bing polyme chira flopolyete c6 kha ndng tao ra 16p
déy nude/dau c6 do truot tuyét voi, tac nhan xu ly bé mat chira silan, va vat liéu c¢6 bé
mat duoc xir Iy bang tac nhan x& Iy bé mit (tuc 13, co 16p phu da dugce xt ly c¢6 chura

tac nhan xr ly bé mat trén bé mat ctia no).

GIAI QUYET VAN DE

Khi thye hién cdc nghién ctru chuyén sau dé dat dugc muc tiéu néu trén, cac
Téc gia sang ché da phat hién ra ring trong sb silan duoc lam bién tinh bing polyme
chira flopolyete néu trén, silan duoc lam bién tinh bang polyme chira flopolyete c6
nhém hydroxyl dugc bdo vé béng nhom -Q-R’, nhu dugc x4c dinh dudi day, duoc
biéu thi bing cong thirc chung (1), nhu duge thé hién dudi ddy, 14 c6 kha ning tao ra
16p déy nuge/dau c¢6 do truot tuyét voi, kha ning chéng chiu thoi tiét, va d6 dn dinh

khi bdo quan. Sang ché duogc thuc hién dua trén phat hién nay.
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Theo d6, sang ché dé xudt silan dwgc lam bién tinh bang polyme chua

flopolyete, tdc nhan x1r Iy bé mit, va vat liéu, nhu dugce xéac dinh dudi day.

[1] Silan duge lam bién tinh bang polyme chira flopolyete c6 cong thirc chung

(1):
[So dd 2]
O—Q—R’
L)
RfL C—Y—Si—X ) /), |, (1)

trong d6, Rf 14 gbc polyme chira flooxyalkylen hoéa tri mot hodc hoéa trj hai, Y 1a nhom
hydrocacbon tir hoéa tri hai dén hoa tri su, nhém nay cé thé chira lién két siloxan
va/hodc nhém silylen, R 1a nhém Ci-Cy alkyl hodc nhém phenyl, X 13 hydroxyl hodc
nhém dé thuy phén, Q 1a nhom hitu co héa tri hai, nhém nay c6 thé chua lién két
siloxan va/hodc nhom silylen, R 1a nhom floalkyl héa tri méot, gbc polyme chira
flooxyalkylen hoéa tri mét, nhém C;-Cs alkyl hodc nhém phenyl, n la sb nguyén nam

trong khoang tir 1 dén 3, m 1a s6 nguyén nim trong khoang tir 1 dén 5, va o 1a 1 hodc 2.

[2] Silan dugc lam bién tinh biang polyme chira flopolyete theo muc [1]
trong do, trong cong thire (1), o 1a 1, va Rf 1a gbc polyme chira flooxyalkylen héa tri

mot ¢6 cong thire chung (2):

[So dd 3]
\ /
F{-cr,0 F-{-cFe0 }q\ csFaoﬁr—(-c‘,Fso%s—ctht— (2)

trong d6, p, q, r va s déu la sé nguyén nidm trong khoang tlr 0 dén 200, p+q+r+s 14 sb

nguyén nim trong khoang tir 3 dén 200, t 1a sb nguyén nam trong khoang tir 1 dén 3,
moi don vi lap lai co thé 1a mach théng hodc mach nhanh, va cac don vi lap lai riéng ré&
c6 thé duoc sip xép mot cach ngau nhién.

[3] Silan dugc lam bién tinh bang polyme chira flopolyete theo muc [1]
trong do, trong cong thic (1), a 14 2, va Rf 1a gbc polyme chua flooxyalkylen héa tri

mot ¢o cong thire chung (3):

[So db 4]
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—Ctht—0+Con'?;‘{'Czﬁoﬂcsf:eo - C4Fg0—Cifa (3)

trong do, p, q, r va s déu 1a sé nguyén nim trong khoang tir 0 dén 200, ptatrts 1a sd
nguyén nam trong khoang tir 3 dén 200, t 1a sb nguyén nam trong khoang tir 1 dén 3,
mdi don vi 1ap lai co thé 12 mach théng hodc mach nhénh, va cac don vi lap lai riéng ré

c6 thé duoc sdp x€p mdt cach ngau nhién.

[4] Silan dugc lam bién tinh bing polyme chtra flopolyete theo muc bét ky
trong s& cac muc tir [1] dén [3] trong do, trong cong thie (1), Y 1a it nhat mot nhom
duoc chon tir nhém bao gébm nhém Cs-Cio alkylen, nhém Cs-Cig alkylen chaa
phenylen, nhém hoa tri hai c6 gbc Co-Cio alkylen duoc lién két qua cu tric silalkylen
hodc clu trac silarylen, nhom hoa tri tir hai dén bdn c6 nhom Ca-Cio alkylen duogc lién
két v6i lién két hoa tri cta gbe co-polysiloxan mach thing c6 tir 2 dén 10 nguyén tir
silic, va nhém héa trj tir hai dén bdn c6 nhom Ca-Cio alkylen duoc lién két véi lién két
hoa tr1 cua géc co-polysiloxan mach nhanh hoac mach vong c6 tir 3 dén 10 nguyén tu
silic.

[5] Silan dugc 1am bién tinh bang polyme chira flopolyete theo muc bét ky
trong s6 cac muc tir [1] dén [4] trong do, trong cong thic (1), mdi X 1a doc lap duogc
chon tir nhém bao gém hydroxyl, nhém C;-Cio alkoxy, nhém alkoxy duoc thé C,-Co

alkoxy , nhém C»-Cio axyloxy, nhom Cz-Cioalkenyloxy, va halogen.

[6] Silan dugc 1am bién tinh bang polyme chira flopolyete theo muc bét ky
trong sd cac muc tir [1] dén [5] trong do, trong cong thue (1), Q 1a nhom hitu co hoa tri

hai c6 cong thire (4):
[So dd 5]

—fWHHR}— (4)

trong do, R” 1a nhom Ci-Cyo alkylen, nhém nay c¢6 thé chira keton, este, amit, ete,
sulfua, amin hodc phenylen, hodc nhém carbonyl, W 1a nhém hoa tri hai dugc chon tir
nhém bao gém gdc co-(poly)siloxan mach thang hoa tri hai c6 tir 2 dén 40 nguyén tur
silic, nhom silakylen mach thang ma c6 thé ¢ lién két siloxan ¢6 tir 3 dén 40 nguyén
t silic dugc lién két qua nhom C1-Cy alkylen, va nhom silarylen mach thing ma chua
nhém phenylen va c6 thé ¢6 lién két siloxan c6 tir 3 dén 40 nguyén tu silic, nguyén tur
ndy c6 thé dugc duogc lién két qua nhom Ci-Cy alkylen, vé6i diéu kién 1a gbc co-
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(poly)siloxan, nhém silalkylen, va nhém silarylen c6 thé 14 riéng r& hodc trong hon
hop, B 1a 0 hodc 1, y 14 0 hodc 1, va B+y 1a 1 hoic 2.

[7] Silan dugc lam bién tinh bang polyme chira flopolyete theo muc bt ky
trong sb cdc muc tir [1] dén [6] trong dé, silan duoc lam bién tinh bang polyme ¢

cong thire (1) 1a dugce chon tir c4c chét ¢ cong thire sau day:

[So dd 6]
(':Hs 9H3
o} Sli—O sli—c4|-ig

CF30—(CF;0)— (C,F 40)—CF,—C—CH,CH,CH,—Si(OCH3)5
p1 q1
CH2CH2CH2_“S|(OCH3)3

s\ g
O-1—Si-0—fSi~C,H
CH3 /o CHs

CF30_(Con)_(CzF4o)_CF2_C_CH2CH2CH2—Sl(OCH3)3
p1 q1
CH2CH2CH2_Si(OCH3)3

CHy  CHy
0—S8i—0—S8i~C3Hs —O—CH,—CF,—(OCF,)—(OC,F,)—OCF;
CH;  CH, P qt

CF3O—(CFZO)—(CZF4O)—CF2——C’:—CHZCHZCHZ—Si(OCH3)3
p1 q1i
CH,CH,CH,—Si(OCHj,)4

(0]
1l
O—C—CF,—(OCF,)—(OC,F4)—OCF,4
p1 ql

CF30—(CF;0)—(C,F 40)—CF,—C—CH,CH,CH,—Si(OCHs),
p1 q
CH2CH20H2_SI(OCH3)3
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[So dd 7]
CHs CHs '\ CHy
CiHy=Si—-0- O~{—Si-0~}-Si~C,H,
CH, cH3 A CHy /4 CHy
(H3C0);Si—CH,CH,CH,— c CF,0— (CFZO)—(C2F40)—CF2 <I: CH,CH,CH,—Si(OCH);
(HgCO);Sl—CHZCHzCHZ CH,CH,CH,—Si(OCHj)3
CHy CHa
CiHg— s. O{—Si-0—FSi-C4Hy
H3 CHJ o ‘ CH; /g CHy
(H3C0)3Si—CH,CH,CHy— c CF,0— (crzoy T (C2F40)—CF,—C—CH,CH;CH,—Si(0CHa)y
qi
(H3C0)3Si—CH,CH,CH, CH,CH,CH,—Si(OCH,)
CH;  CHy CHy  CHy
CF,0— (CFZO) (CZF,,O)—CFZ-CHZ 0—CyHg— s| 0-si—0 O—8i—0~Si~C;Hs —0~CH,—CF,— (OCFZ) (OCzF4) -ocF,
CHy  Chg CH,  Chy

(H3C0)3Si—CH,CH,CH,—C—CF,0— (CF20)—(CZF4O)—-CF2—C CH,CH,CH,—Si(OCH;),
q1
(H3C0);Si—CH,CH,CH, CH,CH,CH,—Si(OCH,);

trong d6, pl 1a s nguyén nim trong khoang tir 5 dén 100, ql 14 sé nguyén nim trong
khoang tir 5 dén 100, va pl+ql la s nguyén nim trong khoang tir 10 dén 105.

[8] Téac nhan xtr Iy bé mit chira silan dwoc 1am bién tinh bing polyme chia
flopolyete theo muc bét ky trong sb cdc muc tir [1] dén [7].

[9] Vat liéu c6 16p phu da duoc xir Iy ¢6 chira tac nhan xtr 1y bé mit theo
muc [8] trén bé mit cta né.

TAC DUNG CO LOI CUA SANG CHE

Tac nhan xir ly bé mat chira silan duge 1am bién tinh bing polyme chira
flopolyete c6 nhom hydroxyl duge lién két cacbon duoc khéa bing nhom -Q-R’ theo
sang ché c6 kha nang tao ra lop déy nuge/dau co do truot tuyét voi.

M ta chi tiét sang ché

Sang ché dé xuét silan dugc lam bién tinh bang polyme chua flopolyete cé
cong thirc chung (1).

[So db 8]

O0—Q—R’

) R3-n
|
Rf C4<Y Si—Xn )./, |a (1)

O day, Rf 1a gbc polyme chira flooxyalkylen hoa tri mot hodc hoéa tri hai, Y 1a
nhém hydrocacbon tir héa tri hai dén hoa tri sdu, nhom nay c6 thé chtra lién két siloxan
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va/hodc nhom silylen, R 1a nhom Ci-Cy alkyl hodc nhom phenyl, X 14 hydroxyl hoic
nhom dé thiy phan, Q 1a nhém hitu co héa tri hai, nhém nay c6 thé chua lién két
siloxan va/hodc nhoém silylen, R’ 1a nhom floalkyl hoéa tri mét, gdc polyme chira
flooxyalkylen hoa tri mot, nhém Ci-C4 alkyl hodc nhém phenyl, n 1a sd nguyén nim

trong khoang tir 1 dén 3, m 1a 6 nguyén nam trong khoang tir 1 dén 5, va o 1a 1 hoic 2.

Silan dugc lam bién tinh bing polyme chira flopolyete theo sang ché co ciu
tric magbe polyme chira flooxyalkylen héa tri mgt hodc hoa tri hai (Rf) va nhém silyl
¢ kha nang thuy phan nhu nhém alkoxysilyl hodc nhém hydroxyl-chtra silyl (- Si(R)s.
2(X)n) 12 duoc lién két qua mach hydrocacbon héa tri tir hai dén sédu, nhom nay co thé
chira lién két siloxan va/hodc nhém silylen (Y) va nguyén tir cacbon, va nhom floalkyl
héa tri mot, gée polyme chira flooxyalkylen hoa tri mot, nhém C;-Cy alkyl hodc nhém
phenyl (R”) ndy duoc dua vao nhém hydroxyl duoc lién két voi nguyén tr cacbon
trong polyme lam chét trung gian thong qua nhém lién két & dang nhém hiru co hoa tri
hai, nhom nay c6 thé chira lién két siloxan va/hodc nhom silylen (Q), tt hon 1 nhém
Ci-Cyo alkylen, nhom nay co thé chua a keton, este, amit, ete, sulfua, amin hoic
phenylen hodc nhom carbonyl (R”) hodc gbc co-polysiloxan, nhém silalkylen hoac
nhom silarylen (W), va c6 kha nang tao ra 16p déy nuge/dau co do truot tuyét voi.

Trong truong hop a=1 trong cong thirc (1), Rf tét hon 1a gbc polyme chira
flooxyalkylen hoéa tri mot (sau ddy doi khi 1a dé chi nhém flooxyalkyl) c6 cong thtrc
chung (2):

[So db 9]

F-%CFZOﬁCZF‘tO-)ﬁc‘«,FsOHC,thO%S——CtFZt—— (2)

trong do, mdi p, q, r va s doc lap 1a sé nguyén nim trong khoang tir 0 dén 200,
pta+r+s 13 sd nguyén nim trong khoang tir 3 dén 200, t 1a sb nguyén nam trong
khoang tir 1 dén 3, m&i don vi lap lai c6 thé 1a mach thing hodc mach nhénh, cic don

vi 1dp lai riéng ré& c6 thé dugce sap xép mot cadch ngau nhién.

Trong truong hop a=2 trong cdng thic (1), Rf tdt hon 14 gbc polyme chira
flooxyalkylen hoa tri mot (sau ddy doi khi 1a dé chi nhom flooxyalkylen) cé cong thirc

chung (3):

[So d6 10]
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—ctht—o—{caoﬁp—éczﬁo}q—éc;soHC4F80§S—ctF2t— (3)

trong d6, mdi p, q, r va s doc lap 1a sb nguyén nim trong khoang tir 0 dén 200,
p+gtrts 1a sé nguyén nim trong khoang tir 3 dén 200, t 1a sb nguyén nim trong
khoang tur 1 dén 3, mdi don vi lap lai co thé 12 mach thfmg hodc mach nhanh, va cac

don vi 1ap lai riéng r& c6 thé duoc sdp xép mot cach ngau nhién.

Trong cong thic (2) va (3), mdi p, q, r va s doc 1ap 1a sd nguyén nim trong
khoang tir 0 dén 200, tét hon 1a p 12 s6 nguyén nim trong khoang tir 5 dén 100, q 1a sb
nguyén nim trong khoang tir 5 dén 100, r 1a sb nguyén nim trong khoang tir 0 dén 100,
va s 14 sb nguyén nim trong khoang tir 0 dén 100; p+q+r+s 1a sb nguyén nim trong
khoang tlr 3 dén 200, tét hon 14 10 dén 100; mdi don vi lp lai ¢6 thé 12 mach thing
hodc mach nhénh, va cac don vi lip lai riéng r& c6 thé dugc sip xép mot cach ngiu
nhién. T6t hon nira 14, p+q 1a s6 nguyén nam trong khodng tir 10 dén 105, especially
15 dén 60, va r=s=0. Khi p+q+r+s 1a nho hon sé gi6i han trén, sy bam dinh va kha
ning xur ly 1a dugc théa mén. Khi p+q+r+s 1a cao hon sb giéi han dudi, cac dic tinh

ctia nhom flopolyete 14 dugc thoa man hoan toan.

Ngoai ra, t 1a s6 nguyén ndm trong khoang tir 1 dén 3, t&t hon 1a 1 hodc 2, va

CFa ¢6 thé 1a mach théng hodc mach nhanh.

Vi du vé gbc polyme chira flooxyalkylen hoéa tri mdt hodc hoa tri hai Rf 14 nhu

duge thé hién dudi day.
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[Sodd 11]

F(CF,0),CFy——
F(CF,0),(CF5CF,0)CF,——
F(CF,0)(CF,CF0)4(CF,CF,CF,0).CF,——
F(CF0)p(CF,CF50)4(CF,CF ,CF,CF,0)s CF,——
F(CF30)(CF2CF20)q(CF,CF,CF,0)p(CF,CF,CF,CF,0)CFy——
F(CF,CF,0)qCF—

F(CF,CF,CF,0),CF,CF,——

F(CFCFZO)q=—(|3F—
|
CFs o

——CF,0(CF,0),CF,—
——CF,0(CF50),(CF,CF,0)qCF,——
——CF,0(CF20)(CF,CF20)q(CF,CF,CF,0),CFy—

—— CF,0(CF20)(CF2CF20)q(CF,CF,CF,CF,0)yCF——
——CF,0(CF30),(CF,CF,0)¢(CF2CF,CF ,0)(CF,CF,CF ,CF,0)g CF y——
——CF,CF,0(CF,CF,CF,0),CF,CF,——

[So dd 12]

-—CFO_(CFZCFO)U—CFZCFQO——(CFCFZO)\,—(IEF-—
| |
CFy CF, CFs CFs

O day, p’, q°, r’ va s’ déu la s0 nguyén nidm trong khoang tir it nhat 1a 1, véi sd
gi61 han trén cta no la giong véi s6 gidi han trén cua p, q, r va s, u 1 s6 nguyén nam
trong khoang tr 1 dén 24, v 1a s6 nguyén nam trong khoang tir 1 dén 24, thoa man

utv=r, va cac don vi lp lai riéng r& c6 thé duge sap xép mot cach ngau nhién.
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Trong cong thire (1), Y 1a nhém hydrocacbon c¢6 héa tri tir 2 dén 6, tdt hon 1a c6
hoéa tri tir 2 dén 4, tét hon nita 1a nhom hydrocacbon ¢6 héa tri 2, nhom nay c6 thé chtra
lien két siloxan don vi ((di)co-osiloxan hodc loai twong ty) va/hodc nhém silylen
(nhoém di-co-silylen), nhom nay tao ra 16p pht ¢6 kha ning chdng chiu thoi tiét va kha
ning chéng chiu mai mon tuyét voi bsi vi thiéu nhom lién két (nhu lién két ete) co

ning luong lién két thap trong phan tur.

Vi du vé& Y bao gdbm nhém Cs-Cioalkylen nhu propylen (trimetylen,
metyletylen), butylen (tetrametylen, metylpropylen), hodc hexametylen, nhom alkylen
chtra nhém Ce-Csarylen nhu phenylen (vi dy, nhom Cs-Cisalkylen- arylen), nhém hoa
tri hai c6 cac nhém C,-Cioalkylen dugc lién két v6i nhau qua cdu tric silalkylen (nhom
alkylen dugc khoa & ca hai diu tin bang bing nhém di-co-silylen) hodc cdu tric
silarylen (nhém arylen dugc khéa & ca hai dau tin bing bang nhém di-co-silylen),
nhém cé hoéa tri tir 2 dén 6, tdt hon 1a nhém cé héa tri tr 2 dén 4, nhom c6 nhém
alkylen dugc lién két voi lién két hoa tri cta gbc co-polysiloxan mach thing ¢6 tir 2
dén 10 nguyén tir silic, tot hon 1a 2 dén 5 nguyén tt silic, va nhdm c6 hoéa tri tir 2 dén 6,
tot hon 1a nhom c6 hoa tri tir 2 dén 4, nhém ¢6 nhém alkylen duoc lign két véi lién két
hoa trj ctia gde co-polysiloxan mach nhanh hodc mach vong c6 tir 3 dén 10 nguyén tir
silic, tét hon 14 3 dén 5 nguyén tir silic; tot hon nita 1a nhom Cs3-Cyoalkylen, nhém
alkylen chira phenylen c6 tir 8 dén 16 nguyén tir cacbon, nhém hoa tri hai ¢c6 nhom Cs-
Cio alkylen dugc lién két v6i nhau qua céu truc silalkylen hodc cau truc silarylen,
nhom hoa tri tir hai dén bdn c6 nhém Co-C o alkylen duoc lién két véi lién két hoa tri
ctia gbe co-polysiloxan mach thiang c6 tir 2 dén 10 nguyén tir silic, tot hon 1a 2 dén 5
nguyén tu silic, hodc nhom hoa tri tir hai dén bén c¢6 nhém Ca-Cio alkylen dugc lién két
v6i lién két hoa tri cua gbe co-polysiloxan mach nhanh hodc mach vong ¢6 tir 3 dén 10
nguyén tir silic, tot hon 1a 3 dén 5 nguyén tir silic; thdm chi tot hon nita 1a nhom C3-Cs

alkylen.
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Vi du vé cdu trac silalkylen va cdu tric silarylen 1a nhu duoc thé hién dudi day.
[So d6 13]

R1 R
| |

—Si—R?-Si—
R R
O day, R! 1a nhém C-Cy4 alkyl nhom nhu metyl, etyl, propyl hodc butyl, hoic
Cs-Cio aryl nhém nhu phenyl, cac nhém R ¢6 thé 14 gidng nhau hodc khac nhau. R? 13
nhom C;-Cy alkylen nhu metylen, etylen hodc propylen (trimetylen hoic metyletylen),

hodc nhém C¢- Cio arylen nhu phenylen.

Ngodi ra, vi du vé gbc co-polysiloxan mach thing ¢o tir 2 dén 10 nguyén ti
silic, t&t hon 1a 2 dén 5 nguyén tu silic, va géc co-polysiloxan mach nhanh hodc mach
vong c6 hoa tr tir 2 dén 6 c6 tir 3 dén 10 nguyén tir silic, t6t hon 14 3 dén 5 nguyén tu

silic 1a nhu dugc thé hién dudi day.

[So dd 14]
R’ R?
dimo-4—
R? g rlz1

-(R")34S1012)(012Si(R")2)k-
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[So dd 15]

k=1 -(R'38i042)(R"5Si01y2)-

R1 R1

|
—Si—0—Si—

R

k=2 -(R'SiO2)(R"5Si045)-

R R
I
-—Sli—O—-SIi——
? K
R1—S|i—R1
k=3 -(SiO3)(R";Si04)-
R1—s|i—-R1
o ¥
—sli-—o-—sl.i—
? K
R1-Si—R!

O day, R' 1a nhu duoc xac dinh trén déy, g 1a sé nguyén ndm trong khoang tir

1 dén 9, tét hon 14 1 dén 4, h 1 s6 nguyén nam trong khoang tir 2 dén 6, tt hon 14 2

dén 4, j 14 s6 nguyén nam trong khoang tir 0 dén 8, t&t hon 14 0 hodc 1, h+j 1a sé nguyén

nim trong khoang tir 3 dén 10, tt hon 14 3 dén 5, va k 1a sé nguyén nam trong khodng

tir 1 dén 3, t6t hon 1a 2 hoac 3.
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Vi du vé nhém Y bao gdm céc nhom sau day.
[So dd 16]
—CH,CH,CH,—
—CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,CH,—

CH; CH,

| |
-—CHZCHZCHZ—?i@fSIi—CHZCHZ——

CH, CH,

CH, CH,

| |
—-CHZCHZCHZ—S;i—©—S‘i—CHZCHchz—

CH, CH,

CH2CH2CH2_
HiC o-si~ "
—CH,CH,CH,=Si ‘(I)
o) Si=CH;CH,CH,—
/SI"O CHj

H4C
CH,CH,CH,—

s G
—CH;CH,CH, —Si=0-Si~CH,CH,—
CH; CH;,

CH; CH,

! |
‘—'CH2CH20HZ_S;i—O"S'i_CH2CH2CH2_
CH; CHs
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Trong cong thic (1), mdi X doc 1ap 1a nhom hydroxyl hodc nhém dé thuy
phan. Vi du vé nhom X bao gdm hydroxyl, cdc nhém Ci-Cio alkoxy nhu metoxy,
etoxy, propoxy, isopropoxy va butoxy, nhém alkoxy duogc thé C»-Cio alkoxy nhu
metoxymetoxy va metoxyetoxy, cdc nhém C,-Cio axyloxy nhu axetoxy, cac nhém C-
Cioalkenyloxy nhu isopropenoxy, va nguyén tir halogen nhu nguyén tir clo, brom va
iot. Trong s nay, cac nhém metoxy, etoxy, isopropenoxy va nguyén tu clo la dugc uu
tién.

Trong cong thire (1), R 1a nhom C;-Cs alkyl nhém nhu metyl, etyl, propyl

hodc butyl hodc nhém phenyl, véi metyl 1a dugc wu tién.

Chi s6 dudi n 12 s6 nguyén nam trong khoang tir 1 dén 3, tbt hon 14 2 hodc 3,

n=3 la duoc uu tién hon theo quan diém vé tinh phan Gng va sy bAm dinh dén nén.

Chi s6 du6i m la s6 nguyén nam trong khoang tr 1 dén 5 véi ly do la néum la
nho hon 1, sy bam dinh vao nén s€ giam xudng va néu m it nhat la bang 6, gia tri cia
alkoxy tan cung s€ tré nén qua cao, giy ra tac dung nguoc lai. Tot hon 1a, m 1a s6

nguyén nam trong khoang tir 1 dén 3, tdt nhét 1a 1.

Trong cong thic (1), Q 1a nhém hitu co héa tri hai, nhém nay cé thé chira lién

két siloxan va/hodc nhém silylen, t6t hon 14 nhém hitu co héa tri hai ¢6 cong thirc (4).
[So dd 17]
—W{R) (4)

O day, R” 1a nhém Ci-Cjo nhém alkylen, nhom nay c6 thé chtra keton, este,
amit, ete, sulfua, amin hodc phenylen, hoac nhém carbonyl, W 1a nhom hoéa tri hai
duoc chon tir nhém bao gdm gbc co-(poly)siloxan mach thing héa tri hai ¢6 tir 2 dén
40 nguyén tir silic, nhom silakylen mach thing nay ma c6 thé c6 lién két siloxan c6 tir
3 dén 40 nguyén tu silic duoc lién két qua nhom C;-Cy4 alkylen, va nhom silarylen
mach thing ma ch@a nhom phenylen va c¢6 thé c6 lién két siloxan ¢ tir 3 dén 40
nguyén tir silic, nguyén tir nay c6 thé duoc duoc lién két qua nhom C1-Cq alkylen, véi
diéu kién 1a gbc co-(poly)siloxan, nhém silalkylen, va nhom silarylen c¢6 thé 14 riéng r&

hodc trong hén hop, B 12 0 hodc 1, y1a 0 hodc 1, va B+y la 1 hoac 2.

Trong cong thuc (4), R” 1a nhém C;-Cio nhom alkylen nhu metylen, etylen,

propylen (trimetylen, metyletylen), butylen (tetrametylen, metylpropylen), va
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hexametylen, nhém hoéa tri hai c6 cdc nhém Ci-Cp alkylen duge lién két v6i nhau qua
keton, este, amit, ete, sulfua, amin hodc Ce-Cg arylen nhu phenylen, hodc nhom
carbonyl, t6t hon 1a nhém C;-Cy alkylen, nhém hoa tri hai ¢6 cac nhém Ci-Cq alkylen

dugc lién két voi nhau qua ete, hodc nhom carbonyl.
Vi du vé R” 1 c4c nhém nhu dugce thé hién dudi day.
[So d6 18]
_CHZCHZ_
_CH20H2CH2_
—CH,CH,CH,CH,—
_CHchchchzCHz_

®
—'CHZ_C_CHz‘-‘

‘.?
_CHZ_O_C_CHZ—

?
~—CHy—N—C~CH,—
CH,
_’CH2CH2"O"CH2_
_CHchchz—o_CHz—
_CH2CH2CH2—S_CH2_

—CHZCHZCHZ—ITI—CHZ—

CH,
—CHZCHZ—@—CHZ—O—CHZ—
0
I
___.C_
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Vi du vé chu trac silalkylen va cdu truc silarylen trong nhoém silalkylen mach
thang va nhém silarylen mach thang duoc thé hién bang W trong cong thirc (4) 1a nhu

duoc thé hién dudi day.
[So dd 19]

R1 R1

O day, R! 1a nhém C;-Cy alkyl nhom nhu metyl, etyl, propyl hodc butyl, hodc
Cs-Cio aryl nhom nhu phenyl, R ¢6 thé 13 giéng nhau hodc khac nhau. R? 1a nhém C;-
C4 nhom alkylen nhu metylen, etylen hodc propylen (trimetylen, metyletylen), hoic

Cs-Cio nhdm arylen nhu phenylen.

Ngoai ra, vi du vé géc co-polysiloxan mach théng hoa tri hai c6 tir 2 dén 40

nguyén ti silic, tot hon 1a 3 dén 10 nguyén tir silic 1a nhw dugc thé hién dudi day.

[So dd 20]

R? R!

| |
% il

R1 f R1

O day, R 1a nhu duoc xac dinh trén day, va f1a s6 nguyén nam trong khodng

tr 1 dén 39, t8t hon 1a 2 dén 9.

Vi du vé& nhom W 1a nhu duoc thé hién dudi day.
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CH CHj
Si~—CH,CH,—-Si—
CH; , CH
CH;  CH CH;  CHy
-—$—o—$~<:>—$—o—&——
CH;  CH, CH;  CH,
CH, CH;  CH CHj
—S8i—CH,CH, —Si—0—S8i—CH,CH,~Si—
CH, CH;  CH, CH,
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Trong cong thuce (1), R’ 1a nhém floalkyl hoa tri mot (vi du, Ci-Cs floalkyl),
géc polyme chira flooxyalkylen hoa tri mot, nhom Ci-Cs alkyl (vi du, metyl, etyl,
propyl hodc butyl), hoic nhém phenyl. Trong sé ndy, gbc polyme chtra flooxyalkylen
hoa tri mot va nhém Ci-Cq alkyl 13 duge wu tién, voi gbe polyme chira flooxyalkylen

hoa tri mét 1a duoce vu tién nhat.

Trong cong thic (1) trong d6, R’ 1a gbc polyme chira flooxyalkylen hoa tri

mot, R” tot hon 1a gbc polyme chira flooxyalkylen héa tri mdt c6 cong thirc chung (2).

[So dd 22]

F{caoﬁczmo%—éc%oﬁC4F80fctF2t—— (2)

O day, mdi p, q, r va s doc 1ap 1a s§ nguyén ndm trong khoang tir 0 dén 200,
ptatr+s 1a s6 nguyén nim trong khoang tir 3 dén 200, t 12 s6 nguyén nim trong
khoang tu 1 dén 3, mdi don vi 1ap lai co thé 12 mach théng hoac mach nhanh, va cac
don vi lap lai riéng ré€ c6 thé duoc sép xép mot cdch ngdu nhién.

Vi du vé silan duoc lam bién tinh bing polyme chira flopolyete c6 cong thirc
(1) 1a cac chat c6 cong thirc nhu duoc thé hién dudi ddy. Trong mdi cong thirc nay, sd
lap lai ctia don vi ldp lai & dang flooxyalkyl hoic nhém flooxyalkylen, ciing 1a dé chi

mirc do polyme hoa, c6 thé 13 sb bét ky théa man cong thtc (2) hodc (3).
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[So do 23]
CHs '\ CHy
o Sli—o Sli-C4H9
CH; /4 CHs

CF3O—(CF20)—(C2F4O)—CFz——(’Z—CHZCHZCHZ—Si(OCH3)3
pt q1
CHchchz_Sl(OCH3)3

s | G
O—{—Si-0—1Si~CyH
CH; /o CHy

CF3O—(Con)_(C2F4O)_CF2_cl:_CHchchz—Sl(OCH:;)g
p1 q1
CH,CH,CH,—Si(OCH3),

CHy  CHy
0—Si—0—S8i~CgHg—O—CH;—CF,—(OCF,)—(OC,F,)—OCF;
CH; CH, P1 qt

CF3O_(Con)_(C2F4O)—-CFZ_C_CHchchZ_Sl(OCHa)s
p1 qi
CH,CH,CH,—Si(OCHS),

0]
1]
O—C—CF,—(OCF,;)—(OC,F,;)—OCF;
p1 qt
CF3;0—(CF,0)—(C,F,0)—CF,—C—CH,CH,CH,—Si(OCH3;);

p1 q1
CH,CH,CH,—Si(OCHj,3)4
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[So d6 24]

‘éSI 0>’Sl —C4Hg
4 CH;

CF30—'(CF20)_(02F40)_CF2_C CHchchchz SI(OCH3)3
1 1

p q
CH,CH,CH,CH,—Si(OCH;),

o g
0— Si—0—Si~CqHg—0—CH;—CF,—(OCF,)—(OC,F,)—OCF,
CH;  CH, P qt

CF;0—(CF,0)—(C,F40)—CF;—C—CH,;CH,CH,CH,—Si(OCH3);
p1 qi
CH,CH,CH,CH,—Si(OCHj3);3

s
[So do 25]
CHy cH; \ cHy
CyHe- s. o- s. O~[~Si~0-Si~CuHs
SHs\ Gy /s ‘ CH; /4 CH;
(H3CO);Si—CH,CH,CH, — c CF,0—(CF,0)—(C,F40)—CF,—C—CH,CH,CH,—Si(OCH3)s
p1 1
(H3CO);Si—CH,CH,CH, CH,CH,CH,—Si(OCH;);
Hy o | cHy
CoHs— s. o- O~{—Si-0~FSi~C,Hs
EHy cn3 s ‘ CHy /s CH,
(H3CO);Si—CH,CH,CH,— c CF,0— (CFZO)—(CZFAO)-—CFZ—C CH,CH,CH,—Si(OCHj);
q1
u-lscohs.-—cuzcuzcn2 CH,CH,CH,—Si(OCH3);
A GHs  CHa
CF,0—(CF,0)—(C1F40)—CF,—CH,~0—CyHs—Si—0—Si—0 0—Si—0~8i~C3H;—0~CH,~CF,— (OCFZ)—-(OCZF,,) -OCF,
p1 qt CH, CH, CHy  CH,

(H3C0);Si—CH,CH,CH,—C—CF,0—(CF,0)—(C,F40)—CF,—C—CH,CH,CH,—Si(OCHj;),
pi ql
(H3C0);Si—CH,CH,CH, CH,CH,CH,—Si(OCHjy);

O day, pl 1a s6 nguyén nim trong khoang tir 5 dén 100, q1 1a sé nguyén nim

trong khoang tir 5 dén 100, pl+ql 14 s nguyén nam trong khoang tir 10 dén 105.

Silan dugc lam bién tinh bang polyme chira flopolyete cé cong thire (1) trong

do, a=1 c6 thé duoc didu ché, vi du, bang phuong phép sau day.

Polyme chira flooxylalkyl ¢6 hai vi tri olefin & mot du ctia mach phan tir (tirc
1a, polyme ¢6 gbc polyme chia flooxyalkylen hoa tri mot va hai vi tri olefin & mot dau
cia mach phan t&) dugc hoa tan trong dung moi nhu dung mdi héa hoc flo, thong
thuong 14 1,3-bis(triflometyl)benzen, va hop chét co-silic c6 ‘nh(’)m SiH va nhom dau
tan dé thily phén trong phan tir nhu trimetoxysilan duoc thém vao. Hon hgp phan tmg
dwoc dua vao phan tmg cong hydrosilyl hoa va duge thic day véi su ¢6 mit cia chit

xuc tac hydrosilyl héa, vi dy, phuc axit cloplatinic/vinylsiloxan trong toluen, ¢ nhiét
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d6 nam trong khodng tir 40 dén 120°C, 5t hon 1a 60 dén 100°C, tét hon nita 1a khoang
80°C trong thoi gian tir 1 dén 72 gio, tot hon 14 20 dén 36 gid, tét hon nita 1a khoang
24 ¢io.

Theo céach khéc, silan dugc lam bién tinh bing polyme chira flopolyete c6 cong

thire (1) trong d6, o=1 ¢6 thé duoc didu ché, vi du, bang phuong phap sau day.

Polyme chtra flooxylalkyl c¢6 hai vi tri olefin & mot dau ctia mach phan tir
dugc hoa tan trong dung moi nhu dung moéi héa hoc flo, thong thuong Ia
1,3-bis(triflometyl)benzen, va hop chét co-silic ¢6 nhém SiH va nhém dau tan dé thuy
phén (vi du, nguyén tir halogen duoc lién két silic nhu clo) trong phan to nhu
triclosilan duge thém vao. Hon hop phéan tmg duge dua vao phan tmg cong hydrosilyl
hoa va duoc thic day véi su ¢6 mit cua chét xac tac hydrosilyl hoa, vi du, phirc axit
cloplatinic/vinylsiloxan trong toluen, & nhiét do nim trong khoang tir 40 dén 120°C,
t6t hon 1a 60 dén 100°C, tt hon niva la khoang 80°C trong thoi gian tir 1 dén 72 gio,
t6t hon 12 20 dén 36 gio, t6t hon nita 1a khoang 24 gio. Sau d6, nhom thé (nguyén tir
halogen hodc loai tuwong tu) trén silyl nhom duoc chuyén héa thanh nhom d& thuy phan

nhu nhom alkoxy, thong thuong 1a metoxy.

Can luu y rang, hop chét co-silic chta SiH khong c¢6 nhém dau tin dé thay
phan c6 thé duge sir dung thay cho hop chit co-silic ¢6 nhém SiH va nhém dau tan dé
thuy phan trong phan tir. Trong trudng hop nay, hop chit co-silic chira it nhét 12 hai
nhém SiH, nhung khong c6 nhém dau tan dé thay phan trong phan tir ¢6 thé duoc str
dung 1am hop chét co-silic. Tuong ty phuong phadp dugc mo td & trén, polyme chira
flooxyalkyl ¢6 hai vi tri olefin & mot dau ctia mach phan tir va hop chét co-silic chira it
nhat 14 hai nhém SiH, nhung khong c6 nhom diu tan dé thuy phén trong phéan tr it
nhit v6i lwong duong luong mol duge dua vao phéan tng cong hydrosilyl héa dé tao
thanh san phim phan Gng (chit trung gian) c6 hai nhom SiH con lai & mét ddu cta
mach phan tir, sau d6 san phdm phan tng (chit trung gian) ¢6 Nhom SiH & diu cung
polyme va hop chat co-silic ¢6 vi tri olefin va nhom diu tan d& thuy phan trong phan
tor, nhu alyltrimetoxysilan dugc dua vao phan tng cdng hydrosilyl hoa va duoc thic
déy voéi sy c6 miat cia chit xuc tac hydrosilyl hoa, vi du, phtc axit

cloplatinic/vinylsiloxan trong toluen, & nhiét do nim trong khoang tir 40 dén 120°C,
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t6t hon 1a 60 dén 100°C, tot hon nita 1 khoang 80°C trong thoi gian tir 1 dén 72 gio,
tdt hon 1a 20 dén 36 gio, tot hon nira 1 khoang 24 gio.
Vi du vé polyme chira flooxyalkyl c6 hai vi tri olefin & mdt dau ctia mach

phan tr [a polyme chira flooxylalkyl cé cong thitc chung (5).

[So dd 26]
0—a—R
Rf—CvéZ——CH=CH2> , (5)

O day, Rf, Q, va R’ 1a nhu dugc x4c dinh & trén, va Z 1a nhém hydrocacbon c¢o
hoa tri 2.

Trong cong thuc (5), Z 1a nhém hydrocacbon c6 hoa tri 2, tdt hon 14 nhém
hydrocacbon ¢6 héa tri 2 ¢6 tir 1 dén 8 nguyén tir cacbon, t6t hon nira 1a 1 dén 4
nguyén tir cacbon. Vi du bao gom C;-Cs nhom alkylen nhu metylen, etylen, propylen
(trimetylen, metyletylen), butylen (tetrametylen, metylpropylen), hexametylen,
octametylen, va nhém alkylen chtta C¢-Cs arylen (vi du, phenylen) nhu nhém Cr- Cs

alkylen-arylen. Z 1a tot hon 1a nhém nhém alkylen C;-Cs mach thing.

Vi du duoc uu tién vé polyme chira flooxyalkyl ¢6 cong thirc (5) Ia céc chét co
cong thire nhu duoc thé hién dudi ddy. Trong mdi cong thirc nay, s6 lap lai cia don vi
lap lai & dang nhém flooxyalkyls, ciing 1a dé chi mic do polyme héa, c6 thé 1a sb bat

ky thdéa méan cong thie (2) dai dién cho Rf.

CH; |\ CHs
O SII—O S’i"C4H9
’ CH; /4 CHj;

CFgo_(CstO)H_CF2CF2_C_CH20H:CH2

[So dd 27]

CH,CH=CH,
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[So db 28]
o | g
O—Si-0—Si~CyHs
CH; /4 CH,
CF30—(CF0)p1—(C2F 40)q1—CF,—C—CH,CH=CH,
CH,CH=CH,
CHy \ CH;
O—Si~0—Si-CyH
CH; /4 CH,

CF3O—(CFZO)p1——(CzF4O)q1—CFz—-(I:—CHZCHZCH=CH2
CH,CH,CH=CH,

s | Gt
O Sll-o Sli—C4Hg
CH; /4 CH;

CF30—(CF0) 51— (C2F40)q1—CF,—C—CH,CH,CH,CH=CH,
CH,CH,CH,CH=CH,

CH; '\ CHy
O—Si-0—FSi~CyHg
CH; /4 CH,

CF30—(CF0)p1—(C2F 40) 41— CF2—C—CH,CH,CH,CH,CH=CHj
CH,CH,CH,CH,CH=CH,

O day, rl 1a sb nguyén nam trong khoang tir 1 dén 100, pl, ql, va pl+ql la

nhu duoc xac dinh & trén.
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Phuong phap diéu ché polyme chira flooxyalkyl c6 cong thirc (5) 13, vi du, bang
cach két hop polyme chtra flooxylalkyl c6 nhom hydroxyl va hai vi trf olefin & mot
dau ctia mach phan tir (tire 13, polyme c6 gbc polyme chira flooxyalkylen hoa tri mot
va hai vi trf olefin va nhom hydroxyl & mot diu ctia mach phan tr) véi hydrosilan, va
dua hon hop phan (mg vao phan Ung loai nudc véi sy ¢ mat cia chat xdc tac loai
nude trong dung moi ¢ nhiét do nim trong khoang tir 0 dén 60°C, tét hon 1a 15 dén
35°C, va tot hon nira 12 khoang 25°C trong 10 phut dén 24 gio, tot hon 1a 30 phut dén

2 gid, va tot hon nita 1a khoang 1 gio.

Phuong phép khac dé diéu ché polyme chira flooxyalkyl ¢ cong thirc (5) 1a
bing cach két hop polyme chira flooxylalkyl c6 nhém hydroxyl va hai vi tri olefin &
mot diu ctia mach phan tir (tic 13, polyme ¢c6 gbc polyme chira flooxyalkylen hoa tri
mdt va hai vi tri olefin va nhom hydroxyl & mot dau ctia mach phén tir) véi polyme
chura flooxylalkyl c6 florua axit & mot dau ctia mach phén ti, vi dy, va thuc hién phan
img dehydrohalogen hoa (thuong la dehydroflo héa) véi su ¢6 mdt cua bazo trong
dung moi ¢ nhiét do nam trong khodng tur 0 dén 100°C, tét hon 12 25 dén 80°C, va tdt
hon nita 13 khoang 60°C trong 1 dén 48 gio, tot hon 1a 5 dén 36 gid, va t6t hon nita 1

khoang 20 gio.

Trong polyme chtra flooxyalkyl c¢6 florua axit ¢ mot ddu cta mach phan tu,
khong chi ¢6 florua axit, ma con ca halogenua axit khac (vi du, clorua axit), anhydrua
axit, este (vi duy, alkyl este, thong thudng 1a metyl este), hodc axit carboxylic ¢6 thé

duoc str dung lam nhém ¢ mot dau ctia mach phén tir.

Vi du vé polyme chira perflooxyalkyl c6 nhém nay (vi du, halogenua axit,
anhydrua axit, este hodc axit carboxylic) & mot dau ciia mach phan tir 1a nhu dugc thé

hién dudi day.
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[So dd 29]

o
CF3O‘(Con)p1‘(C2F4O)q1_CF2_C_F

CF30—(CF;0)p1~(C2F40)q4~CF,—C—Cl

CF30~(CF;0)51~(C2F40)q1~CF;—C—0—C—CH

CF30_(CF20)p1_(C2F40)q1_CF2_‘C_OCH3

CF30—(CF30),1=(C2F40)q1~CF,—C—OH

O day, pl, ql, va pl+ql 1a nhu duge xdc dinh & trén.

Polyme chtra flooxyalkyl ¢c6 nhom chirc nhu florua axit & mot dau ctia mach
phan tur co thé duoc thém vao véi lugng tir 0,5 dén 1 duong luong, t5t hon nira 1a tir
0,8 dén 1 duong luong, tham chi tdt hon nira 13 khoang 0,9 dwong lugng trén mdi
dwong luong nhom tan cing phéan tmg (nhém hydroxyl) trén polyme chira flooxyalkyl

¢6 nhom hydroxyl 6 mot dau ctia mach phan .

Vi du vé bazo dugce sir dung trong quy trinh diéu ché polyme chtra flooxyalkyl
¢6 cong thue (5) bao gdm amin va bazo kim loai kiém. Pic biét 13, cdc amin thich hop
bao gbém trietylamin, diisopropyletylamin, pyridin, DBU va imidazol. Bazo kim loai
kiém thich hop bao gém 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 duogc st dung véi lugng tur 1 dén 10 duong luong, tot hon nita 12 1

dén 3 duong luong, thAm chi t6t hon nita 1a khoang 2 duong luong trén mdi duong
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luong ctia nhém tan cung phan tng trén polyme chira flooxyalkyl ¢6 nhém hydroxyl &

mot dau ciia mach phén tu.

Tt hon 13, dung mdi dugce st dung trong quy trinh diéu ché polyme chua
flooxyalkyl c6 cong thirc (5) 1a dung mdi héa hoc flo. Dung moi héa hoc flo thich hop
12 dung mdi hydroflo ete (HFE) (tén thuong mai: Novec series ctia 3M) bao gdm cac
dung moi 1,3-bis(triflometyl)benzen, triflometylbenzen, 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 dung moi perflo chua

hop chét dugc perflo hoa (tén thuong mai: Fluorinert series ctia 3M).

Dung mdi ¢6 thé dugc sir dung vé6i lwong tir 10 dén 300 phan khéi luong, tot
hon 1a 50 dén 150 phan khéi Iuong, tdt hon nira 1a khoang 100 phan khéi luong trén
mdi 100 phan khdi lugng ctia polyme chira flooxyalkylen c6 hai vi tri olefin & mot dau

cua mach phan tu.

Tiép theo, phan tng duoc nging lai. Dung dich phan Ung dugc phan tach
thanh 16p nude va 16p dung moi hoa hoc flo bang ky thudt tich. Lép dung méi hoéa hoc
flo dugc rira bang dung méi hitu co trude khi dung méi duge ct, thu duoc polyme

chura flooxylalkyl c6 cong thirc (5).

Vi du vé polyme chira flooxyalkyl c¢6 nhom hydroxyl va hai vi tri olefin & mdt
diu cua mach phan tir, lam chit phan tGng duoc st dung trong quy trinh diéu ché

polyme chira flooxyalkyl c¢6 cong thirc (5) 14 nhu duge thé hién dudi day.

[So dd 30]
(I)H
CF3O~(03F60)r1——CFZCFZ——(lz—CHZCH=CH2
CH,CH=CH,
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[So dd 31]

(IDH
CF3O—(CF20)p1—(C2F4O)q1—CFZ—(ID—CHZCH:CHZ
CH,CH=CH,

?H
CF3O_'(Con)p—l'_(C2F4O)q1_cFz_?—CHchchchz
CH,CH,CH=CH,

(I)H
CF3O—(CFZO)p1——(C2F4O)q1—CF2—(l.‘.—CHZCHZCHZCH:CHZ
CH,CH,CH,CH=CH,

(I)H
CFso_(Con)p1_(C2F4O)q1"'—CFZ_C_CH2CH20H20H2CH=CH2
CH,CH,CH,CH,CH=CH,

O day, r1, pl, q1, va pl+ql 1a nhu dugc x4c dinh & trén.

Polyme chua flooxyalkyl ¢6 nhom hydroxyl va hai vi tri olefin & mot ddu cua
mach phin tir lam chat phan Gng c6 thé duoc didu ché, vi du, bang cach tron polyme
chtra perflooxyalkyl c6 nhém florua axit (-C(=0)-F) & mot dau ctia mach phan tir vé6i
chat phan tng Grignard c6 vi trf olefin lam chét phéan tng 4i nhan va dung modi nhu
1,3-bis(triflometyl)benzen hodc tetrahydrofuran, va xir Iy hdn hop phan Gng & nhiét do
tr 0 dén 80°C, tdt hon 1a 50 dén 70°C, va tét hon nita 1a khoang 60°C trong 1 dén 6
gio, tot hon 1a 3 dén 5 gio, va tét hon nita 1a khoang 4 gio dé nho d6 dua hai vi tri

olefin va nhom hydroxyl & mdt dau ctia mach phén tir vao.

Ngoai florua axit néu trén, polyme chira perflooxyalkyl duge sir dung lam chat
phan mg trong quy trinh diéu ché polyme chtra flooxyalkyl c6 nhom hydroxyl va hai
vi tri olefin & mdt dau cia mach phéan tir co thé co halogenua axit khac (vi du, clorua
axit), anhydrua axit, este, axit carboxylic hodc amit lam nhém & mot diu cia mach

phéan tu.

Vi du vé polyme chtra perflooxyalkyl c¢6 nhém nay & mot dau cia mach phén

tir 1a nhu duge thé hién duéi day.

-20-



32421

[So db 32]

CF30~(CF40)p1~(C2F40)q—CF,—C—F
CF30~(CF30),1~(C4F40)q1~CF,—C—Cl
CF30~(CF20)p~(C3F40)qi~CF,—C—0—C—CH,
CF30—(CFZO)m—(C2F4O)q1—CF2—g—OCH3
CF30~(CF,0)p1~(CF40)q~CF,—C—OH

CF30"(Con)p1_(C2F40)q1_CF2_—"C_wj_CH3
CHs

0 day, pl, ql, va pl+ql 1a nhu duoc xac dinh ¢ trén.

Chat phan ng 4ai nhan duoc st dung trong quy trinh diéu ché polyme chtra
flooxyalkyl c6 nhom hydroxyl va hai vi tri olefin & mot dau cia mach phén t co thé
dugc chon tur alylmagie halogenua, 3-butenylmagie halogenua, 4-pentenylmagie
halogenua, va 5-hexenylmagie halogenua, ching han. Chét phan tng lithi tuong ung

cling co thé dugce stir dung.

Chat phan g 4i nhan c6 thé duoc st dung v&i lwong tir 2 dén 5 duong luong,
t6t hon 14 2,5 dén 3.5 duong luong, va tét hon nira 1a khoang 3 duong luong trén mbi
duong luong ctia nhom diu tdn phan tng trén polyme chtra perflooxyalkyl.

Lam dung moi dugc st dung trong quy trinh didu ché polyme chua
flooxyalkyl c6 nhom hydroxyl va hai vi tri olefin & mot dau ctia mach phén tu, dung
moi héa hoc flo thich hgp bao gdm cic dung moi 1,3-bis(triflometyl)benzen,
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triflometylbenzen, hydrofloete (HFE) (tén thuong mai: Novec series ctia 3M) cac dung
moi 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
perflo chita céc hop chit duoc perflo héa (tén thuong mai: Fluorinert series ctia 3M).
Dung moi hitu co cling duoc st dung, vi du, dung mdi ete nhu tetrahydrofuran,
monoetylen glycol dimetyl ete, dietylen glycol dimetyl ete, trietylen glycol dimetyl ete,

tetraetylen glycol dimetyl ete, va dioxan.

Dung moi ¢6 thé duge st dung véi luong tir 10 dén 300 phén, tét hon 1a 100
dén 200 phan, va tét hon nira la khoang 150 phan khéi lugng trén mdi 100 phin khéi

luong cua polyme chitra perflooxyalkyl.

v Tiép theo, phan tng dugc ngung lai. Dung dich phan tng dugc phan tach
thanh 16p nude va 16p dung méi hoa hoc flo bang ky thuat tich. Lép dung mdi hoa hoc
flo duoc ria bang dung méi hitu co trude khi dung méi duge cat, thu duoc polyme

chtra flooxylalkyl c6 nhém hydroxyl & mét dau ctia mach phén tu.

Hydrosilan dugc st dung trong quy trinh diéu ché polyme chira flooxylalkyl
¢6 cong thirc (5) ¢ thé duge chon tir hydrosilan tin cing bang polydimetylsiloxan c6
tir 2 dén 40 nguyén tr silic c6 mot trong s6 cac nhom dau tin duge khoa bang nhém
alkyl, va hydrosilan tin cliing bing polydimetylsiloxan c6 tir 2 dén 40 nguyén tir silic

c6 mot trong sd cac nhom dau tin duoc khoa bang nhom floalkyl hoac flooxyalkyl.

Vi du vé hydrosilan duoc sir dung trong quy trinh diéu ché polyme chira

flooxylalkyl c6 cong thirc (5) bao gdm cac cong thirc sau day.
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[So d6 33]

Hj CH3
H- sln o— 31 C3Hg—O—CH,— CFZ—(OCFZ)—(OC2F4) -OCF,;
CH,  CH,

O day, pl, ql, va pl+ql 1a nhu dugc xac dinh & trén.

Hydrosilan tot hon 1a duge sir dung v6i lugng tir 1 dén 5 duong luong, tét hon
nita 1a 1 dén 2 duong luong, va thim chi tot hon nita 1a khoang 1,2 duong luong trén
mdi duong luong ctia nhém diu tan phan Ung trén polyme chtra flooxyalkyl c6 nhom

hydroxyl va hai vi trf olefin & mot ddu ctia mach phan ti.

Vi du vé chit xuc tac loai nude duoc sit dung trong quy trinh diéu ché polyme
chtra flooxyalkyl ¢6 cong thirc (5) 1 chit xtc tac dua trén kim loai nhém platin nhu
chét xuc tac rodi, paladi va ruteni, va chat xuc tac bo. Chat xtc tac dua trén kim loai
nhom  platin - thich hgp bao gbm tetrakis(triphenylphosphin)paladi ~ va
clotris(triphenylphosphin)rodi, va chit xtic tic bo thich hop bao gbm

tris(pentaflophenyl)boran.

Chét xtc tdc loai nude 6t hon 1a duoce sir dungvéi luong tir 0,01 dén 0,0005
duong luong, t6t hon nita 1a 0,007 dén 0,001 duong lugng, va thdm chi t5t hon nira 1a
khoang 0,005 duong lugng trén mdi dwong lugng ctia nhém du tan phén Gng trén
polyme chira flooxyalkyl c6 nhém hydroxyl va hai vi tri olefin & mot ddu ctia mach
phan ttr.

Lam dung méi dugc st dung trong quy trinh diéu ché polyme chua
flooxylalkyl ¢6 cong thirc (5), dung mdi héa hoc flo thich hgp bao gém dung moi
hydrocacbon thom duoc flo héa nhu dung modi 1,3-bis(triflometyl)benzen va
triflometylbenzen, hydrofloete (HFE) (tén thwong mai: Novec series ctia 3M) nhu
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dung moi 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
perflo chtra cdc hop chit duge perflo hoéa (tén thuong mai: Fluorinert series ctia 3M).
Dung méi hitu co cling duge sir dung, vi du, dung mdi ete nhu tetrahydrofuran,
monoetylen glycol dimetyl ete, dietylen glycol dimetyl ete, trietylen glycol dimetyl ete,

tetraetylen glycol dimetyl ete, va dioxan.

Dung mdi c6 thé dugce st dung v6i lugng tir 10 dén 300 phan, t6t hon 1a 50
dén 150 phan, va tdt hon nita 1a khoang 100 phan khéi luong trén mdi 100 phan khéi
lugng of polyme chira flooxyalkyl ¢c6 nhém hydroxyl va hai vi tri olefin & mot dau cua

mach phan ti.

Tiép theo, phan Umg duoc ngung lai. Dung dich phan tng dugc phan tich
thanh 16p nudce va 16p dung méi hoa hoc flo bang k§ thut tach. Lop dung moi hoa hoc
flo duoc rtra bang dung méi hitu co trude khi dung méi duoc cat, thu dugc polyme

chtra flooxylalkyl c6 cong thire (5).

Phuong phap diéu ché silan duoc lam bién tinh bang polyme chta flopolyete
c6 cong thire (1) trong do, a=1 ¢6 st dung dung moi, tét hon 1a dung moai héa hoc flo.
Dung méi héa hoc flo thich hgp bao gdbm dung moi 1,3-bis(triflometyl)benzen va
triflometylbenzen, hydrofloete (HFE) (tén thuong mai: Novec series ctia 3M) nhu
dung mdi 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
perflo chtra cac hop chat duogce perflo hoa (tén thuong mai: Fluorinert series ctia 3M).

Dung mdi c6 thé dugc st dung vé6i luong tir 10 dén 300 phén, tdt hon 14 50
dén 150 phan, va it hon nita la khoang 100 phan khéi lugng trén mdi 100 phan khéi
lugng ctia polyme chira flooxyalkyl c6 hai vi trf olefin & mot ddu ciia mach phan tir.

Hop chét co-silic ¢6 nhom SiH va nhém diu tan dé thiy phan trong phén tir
duge st dung trong quy trinh didu ché silan duoc lam bién tinh bing polyme chuia
flopolyete c¢6 cong thic (1) trong d6, =1 tét hon 1a duoc chon tir cac hop chét c6

cdng thire chung (6) dén (9).
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[So db 34]
TS-n
H—Si—X,, (6)
T
|
H—Si—RZ—sIi—R-"—Si—xn (7)
||21 R?
R
|
H Sli——O Sli—R3—Si—Xn (8)
R" /¢ R
Tz-n
N AERYR
——Si—O0—-—Si—0 Si—0
| | \I / (9)
R R i \R'"

0 day, R, X, n, R!, R%,g va j 12 nhu duoc xac dinh & trén, R3 1a nhom Cp-Cs
y gvaj
nhom hydrocacbon ¢6 héa tri 2, i 1a sb nguyén nim trong khoang tlr 2 dén 9, tét hon 1a

2 dén 4, va i+j la sb nguyén nam trong khoang tir 2 dén 9.

R3 12 nhom C»-Cs, t6t hon 14 C»-C3 nhém hydrocacbon ¢6 hoa tri 2, vi du vé
cdc nhom nay bao gdm nhom alkylen nhu metylen, etylen, propylen (trimetylen hoac
metyletylen), butylen (tetrametylen hodc metylpropylen), hexametylen va octametylen,
nhom arylen nhu phenylen, va hdn hop ctia hai hodc nhiéu nhém néu trén nhu alkylen-

nhém arylen. Trong s ndy, etylen va trimetylen 1a dugc wu tién.

Vi du vé hop chét co-silic ¢6 nhém SiH va nhém dau tan dé thiy phén trong
phin tr bao gbém trimetoxysilan, trietoxysilan, tripropoxysilan, triisopropoxysilan,
tributoxysilan, triisopropenoxysilan, triaxetoxysilan, triclosilan, tribromosilan, va

tritodosilan cling nhu cac hgp chat co-silic ¢é cong thirc sau day.
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[So db 35]

CHj CHy

|
H—S‘TiOSli—CHZCHZ—Si(OCH:;)g,

CH, CH,

CH,CH,CH,-Si(OCH,);
_CH
HiC o-si7
H-Si o
O, Si=CH,CH;CH,-Si(OCHy)
/ﬁ'"o CH,

H,C
CH,CH,CH,-Si(OCH3)5

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

Trong phén tng cia polyme chira flooxyalkyl ¢ hai vi tri olefin & mot dau
ctia mach phan tir véi hop chit co-silic ¢6 nhém SiH va nhém dau tan dé thuy phan
trong phan tir dé diéu ché silan dugc lam bién tinh bing polyme chira flopolyete c6
cong thire (1) trong d6, a=1, hop chit co-silic ¢6 nhém SiH va nhom déu tan d& thiy
phan trong phan tir c6 thé dugc sir dung voi luong tir 2 dén 6 duong luong, t6t hon 14
2,2 dén 3,5 duong luong, va tét hon nita 1a khoang 3 duong luong trén mdi duong
luong ctia nhém dau tan phan Gng trén polyme chira flooxyalkyl ¢6 hai vi tri olefin &
mdt ddu ctia mach phén ti.

Hop chét co-silic ¢o it nhit 1a hai nhom SiH, nhung khong phai la cdc nhém
dau tan d& thuy phan trong phéan tir duoc st dung trong quy trinh diéu ché silan duoc
lam bién tinh bang polyme chira flopolyete co cong thie (1) trong d6, =1 tét hon 1a

duoc chon tir cac hop chét ¢6 cong thic chung (10) dén (12).
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[So db 36]
R1 R1
f

H—Si—R2-Si—H (10)
IO

R' R?
| |

H~<S|i-o sl.i—H (11)
R1 g R1

AW
\ ks /1\,l<1 /J (12)

O day, R', R2 g, j va i la nhu dugc xac dinh & trén.

Vi du vé hop chat co-silic ¢6 it nhét 1a hai nhoém SiH, nhung khong phai 1a cac

nhom dau tan dé thiy phan trong phan tir 12 nhu dwoc thé hién dudi day.
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[So dd 37]

CH, CH;
H——Sli—CHZCHZ—Sli——H

CH, CH,
T T
anlban
CH, CH,
CH;  CHs

H—S8i—0—Si—H

CH, CH; GCH; CHs;  CH,

H—Si—O—SIi—O-—-S|i—-O——Sli—O—Sii—H
CH;, CH; CH; CH; CH,

|
CH
CQ"’/O-——SI\/ 3
T
0 Si—H
oo
A3 CHj
CHs |
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Trong phan ung cla polyme chira flooxyalkyl c¢6 hai vi tri olefin & mot diu
cia mach phén tit v6i hop chat co-silic ¢6 it nhét 1a hai nhém SiH, nhung khong phai
1a cac nhém dau tan d& thay phan dé diéu ché silan dugc lam bién tinh bang polyme
chtra flopolyete c¢6 cong thirc (1) trong d6, a=1, hop chét co-silic ¢ it nhét 1a hai
nhém SiH, nhung khong phai 1 cac nhom dau tan d& thity phan c6 thé duge sir dung
v6i lugng tuor 5 dén 20 duong luong, tot hon 1a 7,5 dén 12,5 duong lugng, va tdt hon
nita 12 khoang 10 duong luong trén mdi duong luong ctia nhém dau tan phéan ng trén
polyme chira flooxyalkyl ¢6 hai vi tri olefin & mot dau ctia mach phan ti.

Hop chét co-silic ¢6 vi trf olefin va nhom dau tan d& thily phén trong phéan tir
dugc st dung trong quy trinh didu ché silan duoc lam bién tinh bing polyme chira

flopolyete ¢ cong thic (1) trong d6, oo=1 tdt hon 12 duge chon tir cac hop chit c6

cong thie chung (13).
[So d6 38]

R3-n

l
H,C=CH—V—Si—X,, (13)

0 day, R, X va n 1a nhu dugc x4c dinh & trén. V 1a lién két don hodc nhom

hydrocacbon c6 hoa tri 2 ¢6 tir 1 dén 6 nguyén ti cacbon.

Trong cong thtre (13), V 14 lién két don hodc nhom Cy-Cs hydrocacbon c6 hoa
tri 2. Vi du v& nhém C;-Cs hydrocacbon c6 hoéa tri 2 bao gém nhém alkylen nhu
metylen, etylen, propylen (trimetylen hodc metyletylen), butylen (tetrametylen hoic
metylpropylen) va hexametylen, va nhém phenylen. Tét hon 13, V 12 lién két don hoiic

metylen.

Trong phan mg ctia san pham phan tng gitra polyme chtra flooxyalkyl c6 hai
vi tri olefin & mot dau cla mach phan t&r va hop chét co-silic c6 it nhét 1a hai nhém
SiH, nhung khong phai la cdc nhom ddu tan dé thiy phén trong phan tir voi hop chat
co-silic ¢6 vi trf olefin va nhém dau tan dé& thity phén trong phan tr dé diéu ché silan
duge l1am bién tinh bang polyme chta flopolyete c¢6 cong thuc (1) trong d6, a=1, hop
chit co-silic ¢6 vi tri olefin va nhém ddu tan dé thily phan trong phan tir c6 thé duge sir
dung véi luong tir 2 dén 6 duong luong, tdt hon 1a 2,2 dén 3,5 duong luong, va tot hon
nita [a khoang 3 dwong lugng trén mdi duong luong ctia nhém dau tan phan Ung trén
san pham phan tmg gitra polyme chira flooxyalkyl c6 hai vi tri olefin & mét ddu cua
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mach phan tir va hop chit co-silic ¢6 it nhat 12 hai nhém SiH, nhung khéng phai 14 cac

nhom dau tan dé thiy phan trong phén ti.

Chét xuc tac hydrosilan hoa théng thuong duge st dung trong quy trinh diéu
ché silan duoc 1am bién tinh bing polyme chtra flopolyete c6 cong thirc (1) trong do,
a=1 la chét xtc tic dua trén kim loai nhém platin bao gdm platin den, axit cloplatinic,
axit cloplatinic dugc lam bién tinh bang ruou, phirc ciia axit cloplatinic vdi olefin,
aldehyt, vinylsiloxan, va rugu axetylen, tetrakis(triphenylphosphin)paladi, va
clotris(triphenylphosphin)rodi. Trong s6 nay, cac hop chét platin nhu hop chét phéi tri

vinylsiloxan Ia dugc uu tién.

Chét xuc tac hydrosilyl hoa tdt hon 1a duoc st dung véi luong dé tao ra 0.1
dén 100 ppm, tét hon nita 12 1 dén 50 ppm cta kim loai chuyén tiép dua trén khi
luong clia polyme chtra flooxyalkyl c6 hai vi tri olefin & mdt diu ctiia mach phan tir
hodc san pham phan tng giita the polyme va hop chét co-silic c¢6 it nhat 14 hai nhom

SiH, nhung khong phai 1a cdc nhom dau tan d& thiy phan.
Sau d6, dung moi va chét phan tng chwa phan tng duoc cit hét trong chan
khong, thu duoc hop chat dich.

Vi du, khi polyme chtra flooxyalkyl ¢6 hai vi tri olefin & mot dau ctia mach

phan tir 12 hop chét ¢6 cong thire:

[So dd 39]
CHy '\ CH
O-—Si-0—Si=C{Hg
CH; /4 CH,

CF;0—(CF,0)—(C,F4,0)—CF,—C—CH,CH=CH,
p1 q1

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

va hop chit co-silic ¢6 nhém SiH va nhém dau tan d& thily phén trong phéan t is

trimetoxysilan, thu dugc hop chit ¢6 cong thirc sau day.
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o | g
o) Sli—O Sli—C4H9
‘ CH; /4 CH,

CF3;0—(CF,0)—(C,F,0)—CF,—C—CH,CH,CH,—Si(OCH3;);
p1 q1

pl:q1 =47:53, pi+qi = 43

[So dd 40]

CH,CH,CH,—Si(OCH);

Silan duoc lam bién tinh bang polyme chira flopolyete c6 cong thirc (1) trong

do, a=2 c6 thé duoc didu ché, vi du, bing phuong phap sau day.

Mot phuong phap lam vi du lién quan dén viéc hoa tan polyme chira
flooxyalkylen c6 hai vi tri olefin & mdi dau tdn ctia mach phan tir (tirc 13, polyme c6
gbc polyme chira flooxyalkylen héa tri mot va hai vi tri olefin & mdi dau tan cia mach
phan tr) trong dung moi, thong thuong 1a dung moéi hoéa hoc flo nhu
13- bis(triflometyl)benzen, thém vao dé hop chét co-silic ¢c6 nhém SiH va nhom dau
tAn dé thuy phan trong phan tir nhu trimetoxysilan, va xtr Iy hén hop phan tng véi su
c6 mit cua chit xac tac hydrosilyl hoa nhu dung dich toluen chira phtc axit
cloplatinic/vinylsiloxan & nhiét d6 nam trong khoang tir 40 dén 120°C, tét hon 1a 60
dén 100°C, va t6t hon nita 1a khoang 80°C trong 1 dén 72 gid, tdt hon 1a 20 dén 36 gio,

va t6t hon nita 1a khoang 24 gio.

Thay cho hop chét co-silic ¢6 nhém SiH va nhém dau tin dé thity phan trong
phan tir, hop chit co-silic chira SiH khong ¢6 nhom ddu tan dé thiy phan ciing c6 thé
duoc st dung. Trong trudong hop nay, hop chét co-silic ¢ it nhit 12 hai nhom SiH,
nhung khong phai 1a nhom tin clng dé thily phan duoc str dung. Ngay khi hop chat
co-silic ¢6 it nhat 14 hai nhém SiH, nhung khong phai 1a nhom tin ciing d& thiy phan
dugc cho phan tng véi polyme chita flooxyalkylen ¢6 hai vi tri olefin & mdi dau tan
ctia mach phan tir v&i lugng it nhét 1a duong lwong nhu trong phuong phap & trén, hon
hop ctia san phidm phéan ng tao thanh (chét trung gian) ¢6 nhém SiH & ddu tan cung
polyme va hop chat co-silic ¢6 vi trf olefin va nhém ddu tan dé thuy phan trong phan
ttr nhu alyltrimetoxysilan dugc thic ddy véi sw ¢6 mit cia chat xic tac hydrosilyl hoa
nhu dung dich toluen chira phirc axit cloplatinic/vinylsiloxan, & nhiét d6 nim trong
khoang tir 40 dén 120°C, t6t hon 1a 60 dén 100°C, va tét hon nita 12 khoang 80°C
trong 1 dén 72 gio, tt hon 1a 20 dén 36 gid, va tét hon nita 1a khoang 24 gid.

-40-



32421

Polyme chira flooxyalkylen ¢6 hai vi tri olefin & mdi dau tan cia mach phan tir

is thdng thuong 1a polyme chira flooxyalkylen c6 cong thirc chung (14).

[So dd 41]

Rf C+Z~CH=CH2) ) (14)

0 day, Rf, Z, Q, va R’ 1a nhu duoc x4c dinh & trén.

Vi du duoc uu tién vé polyme chira flooxyalkylen c¢6 cong thirc (14) 1a nhu
duoc thé hién dué6i day. Trong mdi cong thirc nay, sd 1ap lai ctia don vi lip lai & dang
nhom flooxyalkylen, con dé chi mirc dd polyme héa, c6 thé 1a s6 bat ky théa man cong

thirc (3) dai dién cho Rf.

[So do 42]

o/ o
C4H9—S|i O_Sll 0] Sl C4H9
CHz\ CHs3 /4 ’ ‘ CH3 2 C

HZCZCHCHZ—Cll—CFZO—-(CFZO)——(CzF4O)—CFZ—-—C—CHZCHZCHZ
1 1
H,C=CHCH, P d CH,CH=CH,

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

C4H9 S|4< ‘>’ Sl C4H9
Hs CH3 4 l ’ CH3 4 ©

H,C=CHCH,CH,— cI: CFZO—-(CFZO)——-(CZF40) CFZ—CI:—CH2CHZCH=CH2

H,C=CHCH,CH, CH,CH,CH=CH,
p1:q1=47:53, pi+q1 ~ 43

o | g
CqHo— s. O—Si~0-}-Si~C,Hy
Hy CH3 4’ ’ CH, /, CHq

H,C=CHCH,CH,CH,— cl: CF20—(CF,0) - (CZF4O£1—CFZ—C|—CH2CHZCHZCH=CH2

H,C=CHCH,CH,CH, CH,CH,CH,CH=CH,
p1:q1 =47:53, p1+q1 =~ 43

flaf G s\ e
CHg—Si—O-Si o) O1—Si-0--Si=CyH
CH;\ CH;/, 1 } CH; /, CHs
H2C:CHCH2CH2CH2CH2—C_Con_(CF20)_(C2F40)—CF2_C_CH2CH2CH20H2CH=CH2
p1 ql

H,C=CHCH,CH,CH,CH, CH,CH,CH,CH,CH=CH,
pl:q1 =47:53, p1+gq1 =~ 43
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O day, pl, ql va pl+ql 12 nhu duoc x4c dinh & trén.

Polyme chira flooxyalkylen c6 cong thirc (14) c6 thé dugce diéu ché, vi du,
bang cach két hop polyme chira flooxyalkylen c¢6 nhém hydroxyl & mdi diu tin cua
mach phan tir va hai vi trf olefin & mdi du tdn ctia mach phan tir (tirc 13, polyme c6
géc polyme chira flooxyalkylen héa tri mot, hai vi tri olefin & mdi dau tan ctia mach
phan tr, va nhém hydroxyl) véi hydrosilan, va thuc hién phan Gng loai nu6c trong
dung mdi v6i sy c6 mét cia chét xtc tac loai nudc & nhiét d6 nim trong khoang tur 0
dén 60°C, tot hon 14 15 dén 35°C, va tét hon nita 1 khoang 25°C trong 10 phit dén 24

gid, t6t hon 1a 30 phat dén 2 gio, va tét hon nira 1a khoang 1 gio.

Phuong phap khac dé diéu ché polyme chtta flooxyalkylen c6 cong thire (14)
lién quan dén viéc két hop polyme chira flooxyalkylen c6 nhém hydroxyl & mdi dau
tan cua mach phan tr va hai vi tri olefin & mdi d4u tan cta mach phan t (tac 1a,
polyme ¢ gbc polyme chira flooxyalkylen hoa tri mot, hai vi tri olefin & mdi du tan
ctia mach phan tr, va nhom hydroxyl) v4i polyme chira flooxylalkyl c6 florua axit &
mot diu ctia mach phén ti, vi du, va thuc hién phan tng dehydrohalogen hoa (thong
thuong 1a dehydroflo hoa) trong dung moi véi sy c6 mdt ciia bazo & nhiét do nim
trong khoang tir 0 dén 100°C, t6t hon 14 25 dén 80°C, va tét hon nita 1a khoang 60°C
trong 1 dén 48 gio, tét hon 12 5 dén 36 gid, va tot hon nita 1 khoang 20 gio.

Ngoai florua axit néu trén, polyme chtra flooxyalkyl c6 florua axit & mot dau

cia mach phan t&r c6 thé c6 nhom halogenua axit , anhydrua axit, este, hodc axit

carboxylic khac lam nhém & mdt dau ctia mach phan tu.

Vi dy vé polyme chira perflooxyalkyl ¢6 nhém nay (halogenua axit, anhydrua
axit, este, hodc axit carboxylic) & mot dau ctia mach phén tir 1a nhu dugc thé hién dudi

day.
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[So do 43]

0
CF3O—(CFzO)p1_(CzF4O)q1_CF2_"C_F

CF3O—(CF20)p1—(C2F4O)q1—CF2—C—CI
CF30~(CF;0)p1~(C2F40)q1~CF;—C—0—C—CH,
CF3O"'(Con)p1'(CzF4O)q1-CF2_C_OCH3

CF3O"(Con)p1“‘(C2F4O)q1—CF2_C_OH

O day, pl, ql, va pl+ql la nhu duoc xéc dinh & trén.

Polyme chira flooxyalkyl c6 florua axit & mot ddu ctia mach phén ttr tot hon 14
duoc thém vao v6i lugng tr 0,5 dén 1 duong lugng, tét hon nita 1a 0,8 dén 1 duong
luong, tham chi tot hon nira 1a khoang 0,9 duong lugng trén mdi dwong luong cua
nhém dau tan phan tng (nhém hydroxyl) trén polyme chtra flooxyalkylen ¢6 nhém

hydroxyl & ca hai ddu tdn ctia mach phén tu.

Vi du vé& bazo dugc st dung trong quy trinh didu ché polyme chita
flooxyalkylen cé cong thirc (14) bao gdbm amin va bazo kim loai kiém. Dic biét 1, cac
amin thich hop bao gém trietylamin, diisopropyletylamin, pyridin, DBU va imidazol.
Bazo kim loai kiém thich hop bao gbm 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 ¢ thé duoc sir dung véi lwgng tir 1 dén 10 duong lugng, tot hon nira 13 1
dén 3 duong luong, thAm chi t6t hon nita 1a khoéng 2 duong luong trén mdi duong
lugng ctia nhém dau tdn phan Gng trén polyme chtra flooxyalkylen ¢c6 nhém hydroxyl

¢ ca hai dau tan ctia mach phén ti.
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Phuong phéap diéu ché polyme chira flooxyalkylen c6 cong thirc (14) c6 sir
dung dung moi, tét hon 1a dung méi hoéa hoc flo. Dung moi héa hoc flo thich hop bao
gdm dung mai 1,3-bis(triflometyl)benzen va triflometylbenzen, hydrofloete (HFE) (tén
thuong mai: Novec series cia 3M) nhu cac dung moi 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 perflo chira cac hop

chit duoc perflo hoa (tén thuong mai: Fluorinert series ciia 3M).

Dung mdi ¢6 thé duge st dung v6i luong tir 10 dén 300 phin, tét hon 1a 50
dén 150 phan, va tot hon nira 12 khoang 100 phan khéi luong trén mdi 100 phin khéi
luong of polyme chira flooxyalkylen c6 nhém hydroxyl & ca hai ddu tin ciia mach
phan .

Tiép theo, phan tmg duoc ngimng lai. Dung dich phan Gng dugc phan tich
thanh 16p nuée va 1ép dung méi hoa hoc flo bang k¥ thuét tach. Lép dung moi héa hoc
flo duge rira bang dung méi hitu co trude khi dung méi duge cit, thu duogce polyme
chtra flooxyalkylen cé cong thic (14).

Vi du vé polyme chua flooxyalkylen ¢6 nhém hydroxyl & ca hai diu tan cia
mach phan tir va hai vi trf olefin & mdi dau tan ctia mach phan tr dugc st dung dé diéu

ché polyme chira flooxyalkylen c¢6 cong thire (14) 1a nhu duge thé hién dudi day.
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[So db 44]

(I)H <|3H
Hzc:c:HCHz—clz—c;on—(C|=20)—1—(czt=40)1—c:=2—<|:—CH2c:|-|:CH2
p q

H,C=CHCH, CH,CH=CH,
(])H Cl)H
H2C=CHCH2CH2—-C—CFZO—(CFZO)T(CZF4O)TCF2—Clz—-CHZCHZCHZCHz
p q
H,C=CHCH,CH, CH,CH,CH=CH,
OH OH

| |
HyC=CHCH,CH,CH,—C—CF,0—(CF,0) —(C5F40) —CFy—C—CH;CH,CH,CH=CH,
p q
H,C=CHCH,CH,CH, CH,CH,CH,CH=CH,

claH <|)H
HyC=CHCH,CHZCH,CH, —~C—CF0—(CF20) —(C2F40) —CFy—C—CH;CH,CH;CH,CH=CH,
p q
H,C=CHCH,CH,CH,CH, CH,CH,CH,CH,CH=CH,

O day, pl, q1, va pl+ql 1a nhu duoc xédc dinh & trén.

Mot phuong phéap lam vi du dé diéu ché polyme chira flooxyalkylen ¢c6 nhém
hydroxyl & ca hai dau tan ctia mach phan tir va hai vi trf olefin & mdi dau tan ctia mach
phan tir lién quan dén viée tron polyme chira perflooxyalkylen ¢6 nhom florua axit (-
C(=0)-F) ¢ ca hai ddu tan cta mach phéan tir véi chat phan ung Grignard co vi tri
olefin 1am chédt phan tng 4i nhan va dung mdi nhu 1,3- bis(triflometyl)benzen hodc
tetrahydrofuran, va xtr ly hon hop phan ting & nhiét do tir 0 dén 80°C, tdt hon 1a 50 dén
70°C, va tt hon nita 1a khoang 60°C trong 1 dén 6 gio, tdt hon 1a 3 dén 5 gio, va tbt
hon nira 12 khoang 4 gi nho d6 tao ra hai vi tri olefin va nhém hydroxyl & ca hai dau

tan cua mach phan tu.
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Ngoai florua axit néu trén, polyme chira perflooxyalkylen c6 thé c6 halogenua
axit, anhydrua axit, este, axit carboxylic hodc amit khac lam nhém ¢ moi déu tén cua

mach phan ttr.

Vi du vé polyme chira perflooxyalkylen c6 nhom nay & mdi diu tén ciia mach
phan tir 12 nhu dugce thé hién dudi day.
[So d6 45]

0]

|

!
F_C—Con_(C F20)p1'(C2F4O)q1—CF2——C—F

I |
Cl—C—CF,0~(CF30),1(CoF40)q~CF,—C—Cl

o
|

[ |
H3C—C—O_C—C FzO“(Con)p1'(C2F4o)q1—C FZ_‘C—O_C'—CH3

| I
H3CO_C_C FzO“(Con)p1'(C2F40)q1_CFz—“C_OCHg

o)

I

|
HO—C—CF,0~(CF;0),1(C4F40)qi~CF,;—C—OH

| |
H3C—TTI—C—CFZO—(CFZO)p1-(CzF4O)q1—CFz——C—lTl—CHg,
CH,4 CH,

O day, pl, ql, va pl+ql 1a nhu dugc xéc dinh & trén.

Chét phan tmg 4i nhan dugc st dung trong quy trinh didu ché polyme chira
flooxyalkylen ¢6 nhém hydroxyl & ca hai dAu tan cua mach phan tir c6 thé duoc chon
tir alylmagie halogenua, 3-butenylmagie halogenua, 4-pentenylmagie halogenua, va 5-
hexenylmagie halogenua, vi du. Chét phan tmg lithi twong Gng cling ¢6 thé dugc s

dung.

Chét phan mg 4i nhan co thé dugc st dung véi luong tur 4 dén 10 duong
luong, tét hon 1a 5 dén 7 duong lugng, va tbt hon ntta 1a khoang 6 duong lugng trén

mdi duong lugng ctia nhdém d4u tan phan tmg on polyme chira perflooxyalkylenr.
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Lam dung moi dugc st dung trong quy trinh didu ché polyme chira
flooxyalkylen c6 nhém hydroxyl ¢ ca hai dAu tan ctia mach phan tit, dung moi hoa hoc
flo thich hop bao gdm cac dung mdi 1,3-bis(triflometyl)benzen, triflometylbenzen,
hydrofloete (HFE) (tén thuong mai: Novec series cia 3M) nhu cidc dung mdi 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 perflo chira cac
hop chét duoc perflo hoa (tén thuwong mai: Fluorinert series cia 3M). Dung moi hitu co
cling dugc st dung, vi du, dung moi ete nhu tetrahydrofuran, monoetylen glycol
dimetyl ete, dietylen glycol dimetyl ete, trietylen glycol dimetyl ete, tetraetylen glycol

dimetyl ete, va dioxan.

Dung moi c6 thé duoc sir dung véi luong tir 10 dén 300 phan, tt hon 14 100
dén 200 phan, va tét hon nira 1a khoang 150 phan khdi lugng trén mdi 100 phan khoi

lugng of polyme chira perflooxyalkylenr.

Tiép theo, phan tmg dugc ngung lai. Dung dich phan tng dwuoc phan tich
thanh 16p nude va 16p dung moi hda hoc flo bang k¥ thuat tach. Lép dung mdi hoa hoc
flo dugc rira bang dung mdi hitu co trude khi dung moi duge cit, thu duoc polyme

chira flooxyalkylen c6 nhom hydroxyl ¢ cé hai dau tan ctia mach phan t.

Hydrosilan dugc sir dung trong quy trinh diéu ché polyme chira flooxyalkylen
c6 cdng thic (14) ¢6 thé duge chon tir hydrosilan tan cung bing polydimetylsiloxan c6
tir 2 dén 40 nguyén tir silic c6 mot trong sé cac nhom dau tan dugc khoéa bang nhom
alkyl, va hydrosilan tdn cung bang polydimetylsiloxan c6 tir 2 dén 40 nguyén tir silic

¢6 mot trong s cac nhom dau tin duogc khoa bang nhom floalkyl hodc flooxyalkyl.

Tét hon 14, hydrosilan dugc st dung Véivluqng tir 1 dén 5 duong lugng, tot
hon nita 1a 1 dén 2 duong luong, va tham chi t&t hon nira 1a khoang 1,2 duong luong
trén moi duong luong cia nhom dau tan phan ung trén polyme chira flooxyalkylen c6
nhom hydroxyl & mot diu ciia mach phén t&r va hai vi trf olefin & mdi diu tan cia
mach phén tu.

Vi du vé chét xuc tac loai nude dugce st dung trong quy trinh didu ché polyme
chtra flooxyalkylen c6 cong thtre (14) la chét xuc tac dua trén kim loai nhém platin
nhu chat xdc tac rodi, paladi va ruteni, va chét xtic tac bo. Chit xuc tac dua trén kim

loai nhom platin thich hop bao gdm tetrakis(triphenylphosphin)paladi  va

-47-



32421

clotris(triphenylphosphin)rodi, va chdt xuc tac bo thich hop bao gbm

tris(pentaflophenyl)boran.

Chét xuc tac loai nudc tdt hon 1a duoc st dungvdi luong tir 0,01 dén 0,0005
duong luong, t8t hon nira 12 0,007 dén 0,001 duong luong, va tham chi t5t hon nita 1a
khoang 0,005 duong luong trén mdi dwong luong ctia nhom ddu tan phan ung trén
polyme chura flooxyalkylen c6 nhom hydroxyl & ca hai déu tdn ciia mach phan tir va

hai vi tri olefin & mdi dau tin ctia mach phén tir.

Lam dung moéi dugc st dung trong quy trinh didu ché polyme chira
flooxyalkylen c6 cong thirc (14), dung moi hoa hoc flo thich hop bao gdm dung moi
hydrocacbon thom dugc flo héa nhu dung moi 1,3-bis(triflometyl)benzen va
triflometylbenzen, hydrofloete (HFE) (tén thuwong mai: Novec series cua 3M) nhu
dung moi 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
perflo chira céc hop chét duoc perflo hoa (tén thwong mai: Fluorinert series ctia 3M).
Dung moi hitu co cling dugc st dung, vi du, dung moéi ete nhu tetrahydrofuran,
monoetylen glycol dimetyl ete, dietylen glycol dimetyl ete, trietylen glycol dimetyl ete,

tetraetylen glycol dimetyl ete, va dioxan.

Dung mdi c6 thé duoc st dung véi lugng tir 10 dén 300 phan, tot hon 1a 50
dén 150 phan, va tét hon nita 1a khodng 100 phén khéi lugng trén mdi 100 phan khbi
luong of polyme chira flooxyalkylen ¢6 nhom hydroxyl & mdi diu tdn ciia mach phan

tr va hai vi trf olefin & mdi dau tin ctia mach phén tu.

Tiép theo, phan tmg dugc ngung lai. Dung dich phan Gng dugc phan tach
thanh 16p nudce va 16p dung moi hoa hoc flo bang k¥ thuat tach. Lép dung mdi hoa hoc
flo duoc rira bang dung mdi hitu co trude khi dung moi duge cit, thu duoc polyme

chira flooxyalkylen c6 cong thtrc (14).

Phuong phap didu ché silan dugc lam bién tinh bing polyme chira flopolyete
c6 cong thite (1) trong d6, a=2 c6 sir dung dung moi. Lam dung mdi, dung mdi héa
hoc flo 1a duoc uu tién va bao gdm dung moéi 1,3-bis(triflometyl)benzen va
triflometylbenzen, hydrofloete (HFE) (tén thuong mai: Novec series ctia 3M) nhu

dung mdi metyl nonaflobutyl ete, metyl nonafloisobutyl ete, etyl nonaflobutyl ete, etyl
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nonafloisobutyl ete va 1,1,1,2,3,4,4,5,5,5- decaflo- 3- metoxy-2-(triflometyl)pentan, va

perflo chtra cac hop chét duoc perflo héa (tén thuong mai: Fluorinert series ctia 3M).

Dung mdi ¢6 thé duoc st dung vai lugng tir 10 dén 300 phan, tét hon 1a 50
dén 150 phén, va t6t hon nita 1a khoang 100 phan khéi lwong trén mdi 100 phan khéi
luong polyme chira flooxyalkylen c6 hai vi tri olefin & mdi d4u tdn ciia mach phan t.

Hop chét co-silic ¢c6 nhém SiH va nhom dau tan dé thiy phan trong phan ti
duoc st dung trong quy trinh diéu ché silan duoc lam bién tinh bang polyme chira
flopolyete c6 cong thuc (1) trong do, a=2 tdt hon 1a dwoc chon tir cac hop chit co

cong thirc chung (6) dén (9).

[So db 46]
ITG-n
H—Si—X, (6)
oY
|
H—s|i—R2—s|i—R3—Si—xn (7)
R1 R1

AR
|
H Sli—O Sli—R3—Si—Xn (8)
R1 g R1

(9)

O day, R, X, n, R, R2, R3, g, i va j 1a nhu duge xac dinh & trén.

Vi du vé& hop chét co-silic c6 nhém SiH va nhém dAu tan d& thiy phan trong
phan tr bao gdm trimetoxysilan, trietoxysilan, tripropoxysilan, triisopropoxysilan,
tributoxysilan, triisopropenoxysilan, triaxetoxysilan, triclosilan, tribromosilan, va

triiodosilan cting nhu cac hop chat co-silic ¢6 cong thirc sau day.
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[So db 47]
T
H—Sli‘@s;i—CH2CH2—Si(OCH3)3
CH; CHj
CHchchz'Si(OCH3)3
HiC,  o-gi~CHs
H—Sli (ID
O, Si—CH,CH,CH,-Si(OCHs)s
Si-0"
s CH3
HaC” |
CH2CH2CH2"Si(OCH3)3
Hs Gy
H~8i~0-Si~CH,CH,—Si(OCHj);
CH; CH,

Trong phan ting ctia polyme chira flooxyalkylen c6 hai vi tri olefin ¢ mdi dau
tn cia mach phan tir véi hop chit co-silic ¢6 nhém SiH va nhém dau tan d& thuy phan
trong phan tr d& diéu ché silan dugc lam bién tinh bang polyme chira flopolyete c6
cong thire (1) trong d6, =2, hop chit co-silic ¢6 nhom SiH va nhom dau tan d& thuy
phan trong phan tir c6 thé duge sir dung véi luong tir 2 dén 6 duong luong, tét hon 1a
2,2 dén 3,5 duong luong, va tdt hon nira 1a khoang 3 dwong luong trén mdi duong
luong ctia nhém dau tan phan ung trén polyme chira flooxyalkylen c6 hai vi trf olefin &
mdi dau tan cua mach phan tu.

Hop chat co-silic ¢6 it nhit 12 hai nhom SiH, nhung khong phai la cac nhom
dau tan d& thuy phén trong phan tir duge st dung trong quy trinh diéu ché silan duoc
lam bién tinh bing polyme chira flopolyete c6 cdng thirc (1) trong d6, a=2 tbt hon 1a

duge chon tir cac hop cht ¢6 cong thire chung (10) dén (12).
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[So db 48]
R1 R1
|

H—Si—R?-Si—H (10)
L

R? R?
| |
H~<s|i—o Sli—H (11)

R1 g R1

] T

Si—0 Si—0
|1 |1 (12)
R i+1 R i

O day, R', R% g, j va i la nhu duge x4c dinh & trén.

Vi du v& hop chét co-silic c6 it nhit 13 hai nhom SiH, nhung khong phai 1a cac

nhém ddu tan dé thily phan trong phén tir 1a nhu duge thé hién dudi day.
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[So dd 49]
<|:H3 CH;
H— li—CHZCHZ—Sli—H
CH, CH,
cI;H3 Cl:H3
anlian
CH; CHs

(|3H3 C13H3 CI5H3 (|3H3 C|:H3
H’—S‘i——o—Si—'O—'Si—O—Si—O—Si—H

CH, CH; CH; CHy  CH,

T
CH3 - ./CH3
\ /0 \
H—?I (I)
O Si—H
AN / \
/SI—'O CH
CHs 3
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Trong phan tng ctia polyme chtra flooxyalkylen c¢6 hai vi tri olefin & mdi dau
tn cia mach phan tir véi hop chét co-silic ¢6 it nhat 1a hai nhém SiH, nhung khong
phai la cdc nhém dau tan d& thiy phan trong phén tir dé didu ché silan duoc 1am bién
tinh bang polyme chua flopolyete c6 cong thirc (1) trong d6, a=2, hop chét co-silic c6
it nhat 1a hai nhém SiH, nhung khong phai 13 cac nhém dau tan dé& thiy phan trong
phan tir ¢6 thé duoc st dung voéi lugng tir 5 dén 20 duong luong, tét hon 1a 7.5 dén
12,5 duong lugng, va tot hon nita 1a khoang 10 dwong luong trén mdi duong luong
ctia nhém dau tén phan tng trén polyme chira flooxyalkylen c6 hai vi tri olefin & mdi

dau tan cua mach phan ti.

Hop chiét co-silic ¢6 vi tri olefin va nhom dau tan d& thily phan trong phan tu
duoc sir dung trong quy trinh didu ché silan dugc lam bién tinh bing polyme chua
flopolyete c¢6 cong thirc (1) trong d6, a=2 tét hon 1a duge chon tir cac hop chét co

cong thtrc chung (13).
[So dd 50]

R3-n

|
H,C=CH—V—Si—X, (13)
O day, R, X, V va n la nhu duoc xac dinh ¢ trén.

Trong phan tng cta san phdm phan tGng (chét trung gian) gifta polyme chtra
flooxyalkylen c6 hai vi tri olefin & mdi du tin ctia mach phén tir va hop chét co-silic
¢6 it nhét 14 hai nhém SiH, nhung khong phai 1a cic nhém dau tan dé thuy phén trong
phan tir véi hop chit co-silic ¢6 vi tri olefin va nhom dau tan d& thuy phan trong phan
tr dé didu ché silan duoc 1am bién tinh bang polyme chta flopolyete c6 cong thuce (1)
trong d6, a=2, hop chat co-silic ¢6 vi tri olefin va nhom dau tan d& thily phan trong
phan tir ¢6 thé duge sir dung vé6i lwong tir 2 dén 6 dwong luong, tot hon 14 2,2 dén 3,5
dwuong lugng, va t6t hon nita 4 khoang 3 dwong luong trén mdi duong luong cua
nhém diu tan phan @ng trén san phim phan tng (chit trung gian) giita polyme chura
flooxyalkylen c6 hai vi tri olefin & mdi dau tan clia mach phén tir va hop chét co-silic
c6 it nhét I hai nhom SiH, nhung khong phai 1a cac nhom dau tin dé& thay phéan trong
phan t.

Chat xuc tac hydrosilan héa thong thuong duoc sir dung trong quy trinh diéu
ché silan duoc 1am bién tinh bang polyme chira flopolyete c6 cong thire (1) trong do,
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a=2 1a chit xuc tac dua trén kim loai nhom platin bao gdm platin den, axit cloplatinic,
axit cloplatinic dugc lam bién tinh béng rugu, phic cua axit cloplatinic véi olefin,
aldehyt, vinylsiloxan, va ruou axetylen, tetrakis(triphenylphosphin)paladi, va
clotris(triphenylphosphin)rodi. Trong sé nay, cac hop chat platin nhu hop chat phéi tri

vinylsiloxan la dugc uu tién.

Chét xuc tac hydrosilyl hoa tdt hon 1a dugc st dung véi lugng dé tao ra 0,1
dén 100 ppm, t6t hon nita 1a 1 dén 50 ppm ctia kim loai chuyén tiép dya trén khoi
lugng cia polyme chira flooxyalkylen c¢6 hai vi tri olefin & mdi dau tn ctia mach phén
tir hodic san phdm phan g giita the polyme va hop chat co-silic ¢6 it nhét 13 hai nhom

SiH, nhung khong phai 1 cac nhém ddu tan dé thiy phan trong phén ti.

Sau d6, dung moi va chit phan tng chua phan tng duoc cit hét trong chan

khong, thu dugc hop chét dich.

Vi du, khi polyme chtra flooxyalkylen c6 hai vi tri olefin & mdi dau tan cla

mach phan tr [a nhom Compound of the cong thirc:

[So dd 51]

CHy/  CHy CHy | CHy
CyHy=Si—-0-Si o 0——Si~0—Si-C,Hq
CH;\ CHs; /, ’ ’ CH; /4 CH,

HyC=CHCH,—C—CF,0—(CF,0)— (C,F,0)—CF,—C—CH,CH=CH,
p1 qi
H,C=CH,CH, CH,CH=CH,

p1:q1 =47:53, pl+qi =
va hop chit co-silic ¢c6 nhém SiH va nhém dau tan dé thuy phan trong phan tir is

trimetoxysilan, thu duoc hop chat c¢6 cong thirc sau ddy.

[So dd 52]

CH3 CHy
C4Ho— s| s.—c4H9
Hs CHs 4 ‘ I 4CH3

(H3C0)3Si—CH,CH,CH,— ? CF,0—(CF,0)—(C,F,0)—CF,—C—CH,CH,CH,—Si(OCH,),

p1 qi
(H3C0)3Si—CH,CH,CH, CH,CH,CH,—Si(OCH3;),

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

Theo phuong 4n khac, sang ché dé cap dén tac nhan xir ly bé mit chira silan

dugc 1am bién tinh bang polyme chita flopolyete nhu dwoc xac dinh & trén. Tdc nhén
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xtr Iy bé mit con c6 thé chira dich thily phan mot phan ctia silan duoc lam bién tinh
bing polyme chira flopolyete thu duoc bang cach thity phan mét phan nhém tin cling
dé thuy phan cua n6 thanh nhom hydroxyl trude d6 theo cach da biét, tic 13, dich thiy
phan mot phan thu duge bang cach thiy phan mot sé nhom dé thity phan X trén silan
duoc lam bién tinh bang polyme chira flopolyete c6 cong thirc (1) thanh cdc nhom

hydroxyl.

Chét xtc tac ngung tu thiy phan c¢6 thé duoc thém vao tac nhan xtr ly bé mat,
néu cin. Chét xic tac ngung tu thuy phan thich hop bao gém céc hop chét thiée hitu co
nhu dibutyl thiéc dimetoxit va dibutyl thiéc dilaurat, cac hop chét co-titan nhu tetra-n-
butyl titanat, axit htru co nhu axit axetic, axit metansulfonic, va axit carboxylic duoc
lam bién tinh bing flo, va axit vo co nhu axit clohydric va axit sulfuric. Trong s6 cac
axit nay, axit axetic, tetra-n-butyl titanat, dibutyl thiéc dilaurat, va axit carboxylic dugc

lam bién tinh bang flo 1a duge wu tién.

Chét xuc tac ngung tu thiy phan c6 thé dugc thém vao véi luong xic tic,
théng thuong 12 ndm trong khoang tir 0,01 dén 5 phan, tt hon nita 14 tir 0,1 dén 1 phan
khéi luong trén mdi 100 phan khéi luong silan dugc 1am bién tinh bang polyme chia

flopolyete.

Téac nhan xtr Iy bé mat con co thé chira dung moi. Dung méi thich hop bao
gém dung moi hydrocacbon béo duoc lam bién tinh bang flo nhu perfloheptan va
perflooctan; dung moi hydrocacbon thom duge lam bién tinh bing flo nhu
1,3- bis(triflometyl)benzen; dung méi ete duwoc lam bién tinh bang flo nhu metyl
perflobutyl ete, etyl perflobutyl ete, va perflo(2-butyltetrahydrofuran); dung moi
alkylamin dugc lam bién tinh bing flo nhu perflotributylamin va perflotripentylamin;
dung moéi hydrocacbon nhu benzin diu mé, toluen, va xylen; dung mdi keton nhu
axeton, metyl etyl keton, va metyl isobutyl keton. Trong s6 nay, dung moi duoc lam
bién tinh bing flo 1a duoc wu tién vé do hoa tan va kha ning hut am, voi
1,3-bis(triflometyl)benzen, perflo(2-butyltetrahydrofuran), perflotributylamin, va etyl

perflobutyl ete la dugc uu tién hon.

Dung mdi ¢6 thé duge sir dung gdm hai hodc nhiéu hon hai dung méi trong
khi duge vu tién 1a silan dugc 1am bién tinh bang polyme chira flopolyete dugc hoa tan

ddng déu trong dung mdi. Nong do tdi vu cia silan dugc lam bién tinh bing polyme
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chira flopolyete trong dung mai s& bién déi theo cach thirc xir Iy cu thé. Luong ma dé
dang vé&i khdi luong c6 thé s& duge chon. Khi tac nhan duge dung truc tiép, ndng do
t6t hon 12 ¢6 thé ndm trong khoang tir 0,01 dén 10% khéi luong, 6t hon nita 13 0,05
dén 5% khéi lwong dua trén tong khdi lugng ctia dung moi va silan duoc lam bién tinh
bang polyme chita flopolyete. Khi tic nhan dugc ding bang cach lam bay hoi, tét hon
1a ndng d6 ¢ thé ndm trong khoang tir 1 dén 100% khdi luong, t6t hon nita 1a 3 dén
30% khdi luong dua trén téng khéi luong ctia dung mdi va silan dugce lam bién tinh

bing polyme chira flopolyete.

Téc nhan xit ly bé mit c6 thé duoc sir dung cho nén bang ky thuat da biét bt
ky nhu bao bang chdi, nhing, phun va lam bay hoi. Trong trudng hop lam bay hoi,
phuong thire nhigt ¢6 thé 1a nhiét dién tré hoic nhiét EB va khong bi gidi han cu thé.
Nhigt do xir Iy s& thay doi theo ky thuat xtt Iy cu thé. Khi ky thuat bao 1a lam bay ho,
vi du, nhi€t do xir ly thich hop la nam trong khoang tir 20°C dén 200°C. Didu kién do
am Xt ly cling dugc str dung. Lép phu xir ly thuong c6 do day nim trong khoang tur
0,1 dén 100 nm, mong muén 14 tir 1 dén 20 nm mdc du do day nay tuy thudc vao loai

N
A

nen.

Nén dé dugc xir ly bing tac nhan xtt Iy bé mat Ia khong bi gi6i han cu thé, va
¢6 thé duoc thuce hién tir vét liéu mong mubn bét ky bao gdom gidy, soi, kim loai, oxit
kim loai, thuy tinh, nhua, xeramic va quartz. Téc nhan xu ly bé mat 1a hitu hiéu dé
dung cho nén c6 tinh déy nuée/dau. Cu thé, tic nhan xt ly bé mat duoc str dung mot

cach c6 loi dé xtr Iy thay tinh va mang dua trén SiO,.

Vit pham dugc wu tién ma ¢6 thé duoc xtt Iy bing tac nhan xt Iy bé mit bao
gom hé thong dinh vi cho 6 to, dién thoai di dong, may anh ky thuat sb, may quay
video k¥ thuét s6, PDA (Personal Digital Assistant. Thiét bi k§ thuat sé hd tro c& nhan),
mdy nghe nhac cim tay, may nghe nhac cho 6 t8, thiét bi diéu khién tro choi, kinh mét
ap trong, 6ng kinh may anh, bo loc éng kinh, kinh mat, céc thiét biy té (vi du, 6ng soi
da day), may chup, thiét bi mdy tinh c4 nh4n, man hinh tinh thé léng (LCD: Liquid
Crystal Display), man hinh EL hitu co (EL: ElectroLuminescent — phat huynh quang
di¢n tr), man hinh plasma, khung hién thi cam Urng, mang bao vé, mang chéng phan xa,
va cdc vat pham quang hoc khac. T4c nhan xir Iy bé mit theo sang ché 1a hitu hiéu dé

ngan can déu van tay va dau nhon dinh vao cac vat phdm nay va con dé chong lai cac
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vét xude. Do d6, né dic biét hitu hiéu lam 16p ddy nuéc/dau trén khung hién thin cam

ung va cdc mang chong phan xa khac.

Téc nhan xu ly bé mat duoc st dung cho 16p phu chéng bién mau & céc vat
lidu vé sinh nhu bon tdm va chau rira; 16p phi chéng bién mau & kinh trang men hodc
kinh cudng luc va 16p 6p dén dau xe & cac phuong tién van tai nhu 6 to, tau hoa va
may bay; 16p pht ddy nude/dau trén cac vat liéu xdy dung ngoai thét; 16p phu dé ngan
ngira nhiém ban du & vat dung nha bép; 16p phu chdng bién mau, chéng dinh, chéng
viét v& ban ¢ cac bdt dién thoai; 16p phi chdng diu van tay trén san phim nghé thuat;
16p phu chdng van tay trén dia compact va DVD; tac nhan cach ly ndm mdc; chét phu
gia son; va chat lam bién tinh nhwa. T4c nhan nay con hitu hiéu dé 1am thay dbi dong

chdy va su phén tan ctia chat don vo co, va dé lam cai thién do tron dai bang va phim.
Vi du thye hién siang ché

Céc Vi du va Vi du so sanh duoc dua ra dudi day chi nham minh hoa cho sang
ché, nhung sang ché s& khong bi giéi han boi cac Vi du nay.
Vidul

Trong binh phan tng, 100g 1,3-bis(triflometyl)benzen, 0,01g (2,0x10-mol)
tfis(pentaﬂophenyl)boran, va 114g (2,7x102mol) hop chét cé cong thirc (A) sau déy

dugc tron véi nhau.

[So dd 53]
?H
CF3O'_(Con)p1—(C2F4o)q1—CF2_C—CH2CH=CH2 ( A )
CH,CH=CH,

p1:q1 =47:53, p1+g1 =~ 43
13,6¢ (3,3x10mol) silan c6 cong thirc (B) sau day:

[So db 54]

s | g
H—{—Si=0—-Si~C,H, (B)
CH; /, CHj,

duoc thém tir tir trng giot vao hén hop ndy. Dung dich thu duge duge khuéy & 25°C
trong 1 gio. Tiép theo, nude duoc thém vao. Lé6p thap hon hoic 16p hop chét flo duoc

thu hoéi bang k§ thuat tach va duoc rira bing axeton. Lép thdp hon hodc 16p hop chit
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flo sau khi rira duoc thu hoi mét 1an nita. Dung moi con lai duge cat trong chin khong,

thu dugce 103g polyme chira flopolyete cé cong thuce (C) sau day.

CH3 CHy
Sl C4H9
CH3 A C

CF30—(Con)——-(CzF4O)——CF2—C CH,CH=CH, (C)
p1 q1t

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

[So dd 55]

CH,CH=CH,

'H-NMR

6 0-0,2 (-OSi(CHs)3) 24H

5 0,5-0,7 (-SiCH,CH,CH,CH) 2H
0 0,8-1,0 (-SiCH2CH2CH2CH3) 3H
5 1,2-1,4 (-SiCH.CH,CH,CH;) 4H
0 2.4-2,6 (-CH,CH=CH>) 4H

0 4,9-5,1 (-CH.CH=CH>) 4H

8 5,7-5,9 (-CH,CH=CH,) 2H

Trong binh phén tmg, 111g (2,4x102mol) hop chit ¢ cong thirc (C) nhu duoc
thé hién dudi day, 90g 1,3-bis(triflometyl)benzen, 9g (7,4x102mol) trimetoxysilan, va

9,0x102g dung dich toluen chtra phurc axit cloplatinic/vinylsiloxan (chtra 2,4x10-%mol

CH3 CH3
Sl C4H9
CH3 4 C

CF30——(CF20)—(CZF4O)—CFZ—C CH,CH=CH,
p1 q1

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

Pt) dugc tron voi nhau.

[So dd 56]

(C)
CH,CH=CH,

Dung dich thu dugc dugce cho phan tng ¢ 80°C trong 24 gi¢. Sau do, dung moi
va chit phan tng chua phan Gng duoc cét trong chan khong, thu dugc 88g san phdm

long.
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Dua trén phan tich NMR, hop chit duoc xac dinh 12 ¢6 cdu trac co cong thirc

(D) sau day.
[So db 57]
CH3 CHs
s. C4H,
CH3 4 CH3
CF3O——(CF20)—(C2F4O)—CF2—C CH,CH,CH,—Si(OCHj3), (D)
pi q1

CH,CH,CH,—Si(OCH
p1:q1 = 47:53, pl+q1 ~ 43 2CHZCH,—Si(0CH;)s

TH-NMR
5 0-0,2 (-OSi(CHs)3) 24H
50,5-0,7 (-SiCH,CH2CH;CHj, -CH,CH2CHa-Si(OCH3)3) 6H
0 0,8-1,0 (-SiCH,CH,CH,CH3) 3H
0 1,3-1,4 (-SiCH,CH.CH,CH3) 4H
0 1,5-1,9 (-CH2CH>CH,-Si(OCH3)3, -CH.CH>CH»-Si(OCH3)3) 8H
53,4-3,7 (-Si(OCH3)s) 18H
Vidu2

Trong binh phan ung, 100g 1,3-bis(triflometyl)benzen, 0,01g (2,010 mol)
tris(pentaflophenyl)boran va 114g (2,7x102mol) hop chit c6 coéng thirc (A) sau diy

dugc tron voi nhau.

[So db 58]

CIJH
CF30—(CF;0),1—(C2F40)q1—CF;—C—CH,CH=CH, (A)
p1:q1 = 47:53, p1+q1 =~ 43 CH,CH=CH,
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25,8¢g (3,3x10?mol) silan c6 cong thic (B):

[So dd 59]

CH3 CH3
S| C4H9 (E)

duoc thém tu tir tung giot vao hon hop nay. Dung dich thu dugc duoc khuéy o
25°C trong 1 gid. Nude duge thém vio dung dich thu duge. Lép thip hon hoidc 16p
hop chét flo dugc thu hdi bang k¥ thudt tach va duoc rua bang axeton. L6p thdp hon
hoac 16p hop chét flo sau khi rira duoc thu hi mdt lan nita. Dung mai con lai duoc cAt

trong chan khong, thu duoc 125g polyme chira flopolyete c6 cong thire (F) sau day.

CH3 CHy
Sl C4H9

CF3O—(CFZO)——(CZF4O)—CF2——C CH,CH=CH, (F)
p1 q1

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

[So dd 60]

CH,CH=CH,

'H-NMR

§0-0,2 (-OSi(CHs)s) 60H

5 0,5-0,7 (-SiCH,CH,CH,CHs) 2H
5 0,8-1,0 (-SiCH,CH,CH,CHs) 3H
5 1,2-1,4 (-SiCH,CH,CH,CHs) 4H
8 2,4-2,6 (-CH,CH=CH,) 4H
§4,9-5,1 (-CH,CH=CH,) 4H

8 5,7-5,9 (-CH,CH=CH,) 2H

Trong binh phan ting, 120g (2,4x102mol) hop chit ¢6 cong thirc (F) nhu duge
thé hién dudi ddy, 90g 1,3-bis(triflometyl)benzen, 9g (7,4x102mol) trimetoxysilan, va
9,0x10-2g dung dich toluen chtra phtrc axit cloplatinic/vinylsiloxan (chira 2,4x10%mol

Pt) duoc tron véi nhau.
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CH3 CH
s: C4H9

CF,0— (CFZO)—(CZF4O)—CF2—C CH,CH=CH, (F)
p1 q1

p1:q1 =47:53, p1+qg1 ~ 43

[So dd 61]

CH,CH=CH,

Dung dich thu dugc dugc cho phan tng ¢ 80°C trong 24 gid. Sau do, dung mdi
va chét phan tmg chua phan g dugc cét trong chan khéng, thu dugc 76g san pham

long.

Dua trén phan tich NMR, hop chét dugc xac dinh 14 ¢6 cdu tric c6 cong thire

(G) sau day .
CH3 CHy
S| C4H9

CF3O—(CF20)—(CZF4O)—CF2-—C CH,CH,CH,—Si(OCH,;),
p1 ql

[So db 62]

(G)
ot = 47:53, pleqt ~ 43 CH,CH,CH,— Si(OCH;),

'H-NMR

§0-0,2 (-OSi(CHs)s) 60H

8 0,5-0,7 (-SiCH,CH,CH,CHs, -CH,CH,CHa-Si(OCH3)3) 6H

5 0,8-1,0 (-SiCH,CH,CH,CHs) 3H

8 1,3-1,4 (-SiCH,CH,CH,CH3) 4H

8 1,5-1,9 (-CH2CH2CH,-Si(OCH3)s, -CH,CH2CH,-Si(OCHs)s) 8H

8 3,4-3,7 (-Si(OCHs)s) 18H
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Vidu3

Trong binh phan tng, 100g 1,3-bis(triflometyl)benzen, 0,01g (2,0x10-*mol)
tris(pentaflophenyl)boran, va 112,2g (2,6x102mol) hop chit c6 cong thic (H) sau day

duoc troén véi nhau.

[So db 63]
cIJH (|JH
H,C=CHCH,—C—CF,0—(CF,0)—(C,F,0)—CF,—C—CH,CH=CH, (H)
p1 aqt
H,C=CH,CH, CH,CH=CH,

pi:g1 =47:53, p1+ql1 =~ 43
27,2g (6,6x10mol) silan ¢6 cong thie (B):

[So db 64]

s | g
H—{—8i-0—Si=CyHj (B)
CH; /4 CH,

duoc thém tur tir tirng giot vao hdn hop ndy. Dung dich thu duoc duge khudy ¢ 25°C
trong 1 gio. Tiép theo, nudc duoc thém vao. Lp thip hon hodc 16p hop chét flo duoc
thu hdi bang ky thuét tach va duoc rira bang axeton. L6p thip hon hoic 16p hop chat
flo sau khi rira duge thu hoi mot 1an nira. Dung moi con lai dugce cAt trong chan khong,

thu duoc 105g polyme chura flopolyete c6 cong thire (I) sau day.

[So db 65]

CHy/  CHy CH3 CH,
C4Hg—Si—0-Si 0 s. C4H
9 | 1 4419
CHy\ CHy/, ‘

H,C=CHCH,—C—CF,0—(CF,0)—(C,F,0)— CFz—C CH,CH=CH,
p1 ql
H,C=CH,CH, CH,CH=CH,

p1:q1 =47:53, p1+q1 ~ 43
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"H-NMR

5 0-0,2 (-OSi(CHs)3) 48H

6 0,5-0,7 (-SiCH2CH,CH,CH3) 4H
0 0,8-1,0 (-SiCH,CH,CH,CH3) 6H
5 1,2-1,4 (-SiCH,CH,CH,CHs) 8H
82,4-2,6 (-CH,CH=CH,) 8H
54,9-5,1 (-CH,CH=CH)) 8H

6 5,7-5,9 (-CH,CH=CH,) 4H

Trong binh phan tmg, 90g (1,75x102mol) hop chét ¢ cong thie (I) nhu duge
thé hién dué6i day, 90g 1,3-bis(triflometyl)benzen, 12,8g (10,5x10mol) trimetoxysilan,
va 8,4x102g dung dich toluen chira phuc axit cloplatinic/vinylsiloxan (chua 2,3x10-

*mol Pt) dugc tron véi nhau.

[So db 66]

s/ G o | G
CaHy=Si—O-Si 0 O——Si-0—1=Si~C,Hs
CHy\ CHy/, i l CHy /, CHy

H,C=CHCH,—C—CF,0—(CF,0)—(C,F,0)—CF,—C—CH,CH=CH, (1)
p1 ql
H,C=CH,CH, CH,CH=CH,

p1:q1=47:53, p1+q1 ~ 43
Dung dich thu duoc dugc cho phan tmg ¢ 80°C trong 24 gid. Sau d6, dung moi
va chit phan tmg chua phan tmg duogc cét trong chan khong, thu dugc 93 g san pham

long.

Dua trén phéan tich NMR, hop chét duoc xac dinh 1a ¢6 cu trac ¢ cong thtc

(J) sau day.

[So dd 67]

CHy/  CHy CH3 CH;
C4H9—S|i O"Sll O Sl C4H9
CH;\ CHy/, '

(H3CO)3Si—CHZCHZCHZ-?—CFZO—(CFZO)—1(CZF4O)—1CF2—C CH,CH,CH,—Si(OCHy);
p q
(H3C0);Si—CH,CH,CH, , CH,CH,CH,—Si(OCH;);

p1:q1 =47:53, p1+q1 =
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H-NMR
5 0-0,2 (-OSi(CHs)s) 48H
5 0,5-0,7 (-SiCH2CH>CH,CHs, -CH,CH>CHa-Si(OCH;)s) 12H
5 0,8-1,0 (-SiCH>CH,CH,CHj) 6H
8 1,3-1,4 (-SiCH,CH,CH,CHs) 8H
8 1,5-1,9 (-CH2CH2CH,-Si(OCH3)s, -CH2CH2CH,-Si(OCH3)s) 16H
5 3,4-3,7 (-Si(OCHs)3) 36H
Vidu4

Trong binh phan tng, 30g 1,3-bis(triflometyl)benzen, 3,0x102g dung dich
toluen chira phirc axit cloplatinic/vinylsiloxan (chtra 8,2x10"mol Pt), va 6,0g (4,510
2mol) tetrametyldisiloxan duoc tron v6i nhau. 30g (7,.2x10-mol) hop chét ¢6 cong
thire (K) duoc thém tir tlr ting giot vao hdn hop nay.
[So db 68]
CF30—(CF,0)— (C,F40)—CF,—CH,—0—CH,CH=CH, (K)

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

Dung dich thu duge duoc khudy & 25°C trong 1 gid. Sau d6, dung mdi va chit
phan tmg chua phan tng duoc cit trong chan khong, thu dugc 31g san phdm 16ng.

Dua trén phan tich NMR, hgp chét dugc xac dinh 1a ¢o cAu trac ¢6 cong thirc

(L) sau day.

[So d6 69]
G
CF30—(CF;0)—(CF40)— CF,—CH;—0—CH;CH,CH,—Si—0—Si—H (L)
p1 at CH, CHs

p1:q1 = 47:53, p1+q1 = 43
'H-NMR
§ 0-0,2 (-OSi(CHa)s) 12H
§0,5-0,7 (-OCH,CH,CH,-Si) 2H

5 1,6-1,8 (-OCH,CHoCH,-Si) 2H
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8 3,5-3,6 (-OCH,CH,CH.-Si) 2H
8 3,7-3,8 (-C2F2CH,0-) 2H
8 4,7-4.8 (-Si-H) 1H

Trong binh phan tGng, 10g 1,3-bis(triflometyl)benzen, 2,8x103g (5,5x10-°mol)
tris(pentaflophenyl)boran, va 11,4g (2,7x10-*mol) hop chit ¢ cong thirc (A) duoc tron

vo1 nhau,
[So dd 70]
(IDH
CF3O—(CF20)p1—(C2F4O)q1—CFZ—?—CHZCH:CHZ (A)
CH,CH=CH,

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

11,7g (2,7x10mol) hop chat ¢6 cong thuc (L):

[So db 71]
s GH
CF3O—(CFZO)-—(CZF4O)—CF2—CH2—O—CHZCHZCHZ-——?i—O—S'i—-H (L)
p1 qt CH; CH,

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

dugc thém tr tr ting giot vao hon hop nay. Dung dich thu dugc duoc khudy & 25°C
trong 1 gio. Tiép theo, nudc duge thém vao. Lép thap hon hodc 16p hop chit flo duoc
thu hoi bang ky thuét tach va duogc rira bing axeton. Lé6p thdp hon hodc 16p hop chét
flo sau khi rtra duoc thu hdi mot 14n nita. Dung mdi con lai duoc cét trong chan khong,

thu duoc 20g polyme chira flopolyete c6 cong thirc (M) sau day.

[So db 72]
i
O—8i—0—Si~CHg—0—CH,—CF,—(OCF;)—(OC,F,)—OCF;
CH;  CH, pt at
CF30—(CF,0)— (C,F40)—CF,—C—CH,CH=CH,
p1 qf | (M)

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

'H-NMR
5 0-0,2 (-OSi(CHs),) 12H

§0,5-0,7 (-OCH,CH,CH,-Si) 2H
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8 1,6-1,8 (-OCH,CH,CH,-Si) 2H
§2,5-2,7 (-CH,CH=CH,) 4H

§ 3,4-3,6 (-OCH,CH,CH,-Si) 2H
8 3,6-3,8 (-C2F2CH20-) 2H

5 5,0-5,2 (-CH,CH=CH,) 4H

5 5,7-5,9 (-CH,CH=CH,) 2H

Trong binh phéan tng, 17,1g (2,0x10mol) hop chit c6 coéng thirc (M) nhu
dugc thé hién dudi day, 15g 1,3-bis(triflometyl)benzen, 0,73g (6,0x10-mol)
trimetoxysilan, va 2,0x10g dung dich toluen chtra phtrc axit cloplatinic/vinylsiloxan

(chira 5,3x10"7mol Pt) duoc tron v6i nhau.

[So db 73]
s G
O—8i—0—S8i~C3H;—0~CH,—~CF,—(OCF;)—(OC,F,)—OCFy
CH; CH, p1 qt
CF30—(CF,0)— (C,F40)—CF,—C—CH,CH=CH,
p1 q1 | (M)
CH,CH=CH,

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

Dung dich thu duoc duogc cho phan tmg ¢ 80°C trong 24 gi¢. Sau d6, dung moi
va chét phan tng chua phan ting dugc cat trong chan khong, thu dugc 14g sén phidm
long.

Dua trén phan tich NMR, hop chit duoc xdc dinh 13 ¢6 cu tric ¢6 cong thirc

(N) sau day.

[So db 74]
ra G
O—S8i—0~8i-C3Hg—0~CH,—CF,—(OCF;)—(OC,F,)—OCF;
CH, CH, P at

CF30—(CF20)—(C2F4O)-—CFZ—(I3—CHchZCHz—Si(OCHg,)_«,
p1 q1

N
CH,CH,CH,—Si(OCH,), (N)

p1:q1 =47:53, p1+gq1 =~ 43
'H-NMR

5 0-0,2 (-OSi(CHs),) 12H
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5 0,5-0,7 (-OCH,CH,CHy-Si, -CH,CH,CHa-Si(OCH3)3) 6H

8 1,4-2,0 (-OCH,CH2CH,-Si, -CHoCH,CHo-Si(OCH;)s) 10H

§ 3,3-3,8 (-CoF2CH,0-, -OCH,CH,CHa-Si, -Si(OCHs)s) 22H
Vidus

Trong binh phan Gng, 10g 1,3-bis(triflometyl)benzen, 0,54g (5,4x10-mol)

trietylamin, va 10,1g (2,4x10-mol) hop chét co cong thirc (A) dugc tron v6i nhau.

[So dd 75]
?H
CF3O—(CF20)p1—(CZF4O)q1—CFZ—(IZ—CHZCHZCHz (A)
CH,CH=CH,

p1:q1 =47:53, p1+q1 ~ 43
10,0g (2.4x10-mol) hop chét c6 cong thirc (O):

[So d6 76]

o

I
CF3;0—(CF,0)—(C,F,0)—CF,—C—ClI (0)
p1 qi

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

duge thém tir tlr ting giot vao hdn hop nay. Dung dich thu dugc duoc khudy & 60°C
trong 20 gid. Tiép theo, axit clohydric dugc thém vao. Lép thap hon hoic 16p hop chit
flo dugc thu hdi bang k¥ thuat tach va dugc rira bing axeton. L6p thip hon hoic 16p
hop chét flo sau khi ria duoc thu hoi mot 14n nira. Dung mo6i con lai dugc cit trong

chan khong, thu duoc 17g polyme chtra flopolyete c6 cong thirc (P) sau déy.

[So db 77]
0
p1 q1
CF;0—(CF,0)—(C,F,0)—CF,—C—CH,CH=CH,
p1 qt | (P)

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

'H-NMR
§2,7-3,0 (-CH,CH=CH,) 4H
§4,9-5,1 (-CH,CH=CH,) 4H

0 5,6-5,8 (-CH.CH=CH,) 2H
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Trong binh phan tmg, 16,7g (2,0x10°mol) hop chat c6 cong thirc (P) nhu
dugc thé hién dudi day, 15g 1,3-bis(triflometyl)benzen, 0,73g (6,0x10-mol)
trimetoxysilan, va 2,0x102g dung dich toluen chira phtrc axit cloplatinic/vinylsiloxan

(chira 5,3x107mol Pt) dugc tron véi nhau.
[So do 78]

0
]
O0—C—CF,—(OCF,)—(OC,F,)—OCF,
p1 q1

CF;0—(CF,0)—(C,F,0)—CF,—C—CH,CH=CH,
p1 q1 | (P)
CH,CH=CH,
p1:q1=47:53, p1+q1 =~ 43

Dung dich thu duoc dugce cho phan tmg & 80°C trong 24 git. Sau d6, dung moi
va chat phan tmg chua phan tng dugc cét trong chan khong, thu duoc 13g san phdm
16ng.

Dua trén phan tich NMR, hop chét duoc xac dinh 1a ¢6 cdu tric ¢6 cong thuc

(Q) sau day.

[So db 79]
i
p1 q1
CF3;0—(CF,0)—(C,F,0)—CF,—C—CH,CH,CH,—Si(OCHj5); (Q)
p1 q1

CH2CH2CH2_S|(OCH3)3
p1:q1=47:53, p1+q1 = 43

"H-NMR

5 0,5-0,7 (-OCH,CH,CH,-Si) 4H

5 1,7-2,1 (-OCH,CH>CH,-Si, -OCH,CH,CH,-Si) 8H
8 3,4-3,7 (-Si(OCHs)3) 18H

Vi du so sanh 1

Céc cong thire sau day polyme dugc sir dung dé so sanh.
[So db 80]

(I)H
CF30—(CF,0)p1—(C3F40)q4—CF;—C—CH,CH,CH,—Si(OCH3);

CH2CH2CH2_S|(OCH3)3
p1:q1=47:53, p1+q1 ~ 43
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Diéu ché tdc nhan x& 1v bé méat va hinh thanh mang da dugc xt 1y

Téc nhan xu ly bé mat dugce didu ché béng cach hoa tan silan duogc lam bién
tinh bang polyme chua flopolyete thu duoc trong Vi du 1, 2 va 4 va polyme theo Vi du
so sanh 1 trong dung mdi Novec 7200 (etyl perflobutyl ete & ndng dd 3M) v6i ndng dod
20% trong lwong. Trén kinh c6 bé mat xa nhit dugc xir 1y bang SiO, 10nm (Gorilla
ctia Corning), 7mg mdi tdc nhan x& ly bé mit duoc lam ling bang cach 1am bay hoi
trong chan khong & ap sudt 1a 2,0x102 Pa va nhiét do dun néng 1a 700°C. Luong ling
dugc xir Iy trong moi truomg 25°C va do 4m 1a 40% trong 24 gid, thu duoc mang da

dugce xtr ly ¢6 do day 10nm.

DPéanh g14 d6 chiu nudce

Panh ¢id d6 chiu nude ban dau

Bing cich st dung may do goc tiép xuc Drop Master (Kyowa Interface
Science Co., Ltd.), mang dd duoc xir Iy trén kinh duoc x4c dinh vé gbc tiép xuc véi
nude lam hé sé do chiu nude. Mang nay cho thdy do chiu nudc tuyét voi tai thoi diém
ban dau. Két qua duoc thé hién trong Bang 1.

Dénh gia hé sé ma sat dong

Bing cach sir dung may thir ddc tinh bé mit 14FW (Shinto Scientific Co.,
Ltd.), mang da duoc xit ly trén kinh duge xéc dinh vé hé s6 ma sat dong tuong (mg voi
BEMCOT (Asahi Kasei Corp.) trong céc didu kién sau ddy. Két qua duoc thé hién
trong Bang 1.

Dién tich tiép xuc : 10 mm x 35 mm

Téi trong : 100 g
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Danh gia do truot

Mo hinh 10 nguoi danh gia mang da duogc xtr ly trén kinh vé sy d& chiu khi sir
dung theo cic tiéu chun néu dudi ddy bang cach cham vao mang bing ngoén tay, chon

phan 16n s6 nguoi duge cho diém bdo cdo lam chi so6 do truot. Két qua dugce thé hién

trong Bang 1.

©: Tuyét voi
o+: Tbt

o: Binh thuong
X: Kém

Bang 1

32421

Tac nhan bién doi bé

Do day nude ban dau,

] ¢ s6 ma sat dong Do truot
mat gde tiep xac voi nude (°)
Viduy 1 113 0,02 ©
Vidu?2 111 0,02 o+
Vidu4 116 0,02 ©
Vi du so sanh 1 115 0,03 o

Chirng minh duoc ring, silan néu trong Vi du 1, 2 va 4 dua trén polyme chira
flopolyether cé siloxan hoac nhém flopolyete dugc dua vao phan tr ctia chung thé

hién hé s6 ma sat dong giam va lam cai thién d¢ truot khi so sanh v4i Vi du so sanh 1

loai mach don.
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Yéu cau bdo hg

1. Silan dugc lam bién tinh bing polyme chira nhém flopolyete c¢6 cong thirc
chung (1):
O—Q—FR’

LU W

trong d6, Rf 1a gbc polyme chira nhém flooxyalkylen héa tri mot dugc biéu thi bang
cong thue:
CF30- (CF20) pi- (C2F40) p2-CiFar-

trong d6 pl 14 s6 nguyén nim trong khoang tir 5 dén 100, q1 12 sé nguyén nidm trong
khoang tir 5 dén 100, p1 + g1 1a s6 nguyén nim trong khoang tir 10 dén 105, t 1a 56
nguyén ndm trong khoang tir 1 dén 3, va mdi don vi 1ap lai c6 thé duge lién két ngdu
nhién), hodc

gbc polyme chira nhém flooxyalkylen héa tri hai dugc biéu thi bang cong thic:
-CiF20- (CF20) p1- (CoF40) po-CilFar-

trong d6 pl 1a s6 nguyén nim trong khoang tir 5 dén 100, q1 12 sé nguyén nim trong
khoang tir 5 dén 100, p1 + ql 12 s§ nguyén nim trong khoang tlr 10 dén 105, t 13 56
nguyén nim trong khoang tir 1 dén 3, va mdi don vi ldp lai c6 thé duoc lién két ngdu
nhién,

Y 1a nhém hydrocacbon héa tri 2 dén hoa tri 6 ma co thé c6 lién két siloxan
va/hodc nhom silylen,

R 14 nhom alkyl ¢6 1 dén 4 nguyén tir cacbon hodc nhém phenyl,

X 14 nhém hydroxyl hodc nhém c6 thé thiy phan duoc,

Q la nhém hitu co hoéa tri hai ma co6 thé c6 lién két siloxan va/hoic nhoém silylen,

R’ 12 nhom floalkyl héa tri mot, gde polyme chira nhém flooxyalkylen héa tri
mot, nhom alkyl c6 1 dén 4 nguyén tir cacbon hozic nhém phenyl,

n 12 s6 nguyén nam trong khoang tir 1 dén 3,

m 12 s& nguyén nim trong khoang tir 1 dén 35, va

a la 1 hodc 2.
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2. Silan duoc 1am bién tinh bing polyme chita nhém flopolyete theo diém 1, trong

do trong Rf cua cong thire (1), t1a 1 hoac 2.

3. Silan duoc lam bién tinh bang polyme chira nhom flopolyete theo diém 1, trong

do trong Rf cua cong thtc (1), t=1.

4. Silan duoc [am bién tinh bing polyme chita nhém flopolyete theo diém bat ky
trong s6 céc diém tir 1 dén 3, trong do Y la it nhat mot nhém duoc chon tir nhém bao
gdm: nhém alkylen ¢6 3 dén 10 nguyén tir cacbon; nhom alkylen c6 8 dén 16 nguyén tir
cacbon bao gdm nhém phenylen; nhém hoa tri hai trong d6 nhém alkylen ¢6 2 dén 10
nguyén tir cacbon dugc lién két v&i nhau qua cu trac silalkylen hogic chu trac silarylen;
nhém hoa tri hai dén hoa tri bdn trong d6 nhém alkylen c6 2 dén 10 nguyén tir cacbon
duoc lién két voi mot lién két cua gde co-polysiloxan mach thing c6 2 dén 10 nguyén
tir silic; va nhom héa tri hai dén hoa tri bdn trong d6 nhoém alkylen c6 2 dén 10 nguyén
ttr cacbon duoc lién két voi mot lién két cua géc co-polysiloxan mach nhanh hodc

mach vong c6 3 dén 10 nguyén ti silic.

5. Silan duoc lam bién tinh biang polyme chira nhém flopolyete theo diém bét ky
trong s cac diém tir 1 dén 4. trong d6 trong cong thire (1), X doc 1ap 1a nhom duoc
chon tir nhém bao gdm: nhém hydroxyl; nhom alkoxy c6 1 dén 10 nguyén tit cacbon;
nhém alkoxy dugc thé alkoxy c6 2 dén 10 nguyén ti cacbon; nhom axyloxy c6 2 dén
10 nguyén tir cacbon; nhém alkenyloxy ¢6 2 dén 10 nguyén tir cacbon; va nguyén tir

cacbon.

0. Silan duge lam bién tinh bing polyme chira nhom flopolyete theo diém bét ky
trong s cac diém tir 1 dén 5, trong d6 trong cong thirc (1), Q 1& nhém hiru co hoa tri

hai dugc biéu thi bang cong thirc (4) sau day:
—fwR- (4)

trong d6 R” 1a nhom alkylen ¢6 1 dén 10 nguyén tir cacbon ma ¢6 thé c6 nhém bat ky
_trong s& cac nhom keton, este, amit, ete, sulfua, amin va phenylen, hodc carbonyl,
W 1a nhom hoa tri hai dugc chon tir: gbe co (poly) siloxan hoa tri hai mach

thang co6 2 dén 40 nguyén ti silic; nhom silalkylen mach thing ma c6 thé c6 lién két

siloxan ¢6 tir 3 dén 40 nguyén tir silic ma duge lién két qua nhém alkylen c6 1 dén 4

nguyén tir cacbon; va nhom silarylen mach thang ma c6 thé c6 lién két siloxan co tir 3
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dén 40 nguyén tir silic ma dugc lién két qua nhém arylen c6 6 dén 10 nguyén tir
cacbon,

gbc co (poly) siloxan, nhom silalkylen, va nhom silarylen c6 thé 1a don hoic
hdn hop, mot cich twong tng,

B 1a 0 hodc 1,

v 1a 0 hoac 1, and

B+ylalhoac 2.
7. Silan duoc 1am bién tinh bang polyme chira nhém flopolyete theo diém bt ky
trong sb cac diém tir 1 dén 6, trong d6 silan duge lam bién tinh bang polyme dugc

biéu thi bang cong thire (1) 1a dugc biu thi bing cong thirc bét ky sau day:

gHs ) G
O —Si-0—Si—C4Hs
CH; /4 CHj,

CF;0—(CF,0)—(C3F40)—CF,—C—CH,CH,CH,—Si(OCHj3)3
pt q1
CH,CH,CH,—Si(OCHj3)3

CHy '\ CH,
O——Si-O—FSi—C4Hs
CH; /o CH4

CF3O—(CF20)-—(C2F4O)-——CF2—(IZ—CHZCHZCHZ———Si(OCHg)s
p1 ql
CH,CH,CH,—Si(OCHj3);

ous g
O—8i—0—Si~C3Hg—O~CH,—CF,—(OCF;)—(OCzF ;) —OCF,
CH; CH; p1 a1

CF,0—(CF,0)—(C,F40)—CF;—C—CH,CH,CH,—Si(OCHj3)3
p1 qi
CH,CH,CH,—Si(OCHs;);

o
I
O—C—CF,—(OCF,;)—(OC,F,)—OCF;
p1 q1

CF3O—(CFZO)—(CZF4O)——CFZ—C|:—CHZCHZCHz——Si(OCHa)s
p1 q1
CH,;CH,CH,—Si(OCH3;);
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CHy [ CHy CHy '\ CHy
C4Hg=Si—-0-Si—1-0 O—{-Si~0FSi~CyHy
CH;\  CHy/, l ’ CHy /4 CH,

(H3(:0)3Si—CHZCHZCHZ-—(I:—CFZO—(CFZO)—(CZF40)—CFz—C-CHZCHZCHZ—Si(OCHa)s
pi

qi
(H3C0)3Si—CH,CH,CH, CH,CH,CH,—Si(OCH3);
C|H3 (|3H3 (|:H3 (|:H3
C4H9—S|i O-Sli (o] o] Sli-O Sli—C4H9
CH,4 CH; /g CH; /9 CH,

(H3C0)3Si—CH,CH,CH,—C—CF,0—(CF,0)—(C,F40)—CF,—C-CH,CH,CH,—Si(OCH;);
p1 1

(HsCO);Si—CH,CH,CH, CH,CH,CH,—Si(OCHy)s
CH; CHy CHy  CH;
CF30~(CF,0)—(C1F 40)—CF;~CH;-0~C3Hy-Si~0~Si—0 O—8i—0~8i~CyHls~0~CH,"CF,~(0CF;) —(0C,F () —OCF;
P qt &, Gyl CH, CHs p1 at

(H3C0)3Si—CH,CH,CH,—C—CF,0—(CF,0)—(C,F40)—CF,—C—CH,CH,CH,—Si(OCHj3),
p qi
(HyC0)3Si—CH,CH,CH, CH,CH,CH,—Si(OCH,),

trong d6 pl 1a s6 nguyén nam trong khoang tir 5 dén 100, q1 12 sé nguyén nam trong
khoang tir 5 dén 100, va p1 + q1 14 s§ nguyén nam trong khoang tir 10 dén 105.

8. Tac nhan xtr Iy bé mit chira silan dugc 1am bién tinh bang polyme chira nhém
flopolyete theo diém bét ky trong s6 cac diém tir 1 dén 7.

9. Vit liéu c6 16p phu da dugce xi 1y chira tdc nhan xu ly bé mit theo diém 8 trén

bé mat cia nd.
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