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Linh viee k§ thuat dwoc dé cap

Sang ché d& cap dén ché phim xir 1y bé mit chira polyme chira nhém
flooxyalkylen va/hodc san pham ngung tu thiry phan mét phan cia né, cu thé hon sang ché
dé cap dén ché phim xir Iy bé mat chtra polyme chira nhém flooxyalkylen va/hoic san
phim ngung tu thiy phin mot phin cia né hodc hén hop polyme chira nhém -
flooxyalkylen chira polyme chira nhém flooxyalkylen vi/hoic san phdm ngung tu thiy
phan mot phan ctia n6, tao ra 16p pha ¢6 dic tinh chéng thAm nude/dau, dic tinh trugt bé
mit va kha nang chéng mai mon rét cao, vat phém c6 16p phu vat liéu hoéa cting dugce tao

ra fv ché pham x Iy bé mit nay trén bé mit cia no, va cac 1ép phu twong ty.
Tinh trang ky thudt cta sang che

Gan dy, c6 nhu cdu ngay cang ting dé gin bang didu khién cam tmg dudi dang
mén hinh trén dién thoai di dong va céc thiét bi hién thi khac. Trong khi bang diéu khién
cam ng c6 man hinh tran, c6 nhiéu kha nang ngdn tay hoiic ma di vao tiép xuc truc tiép
v6i man hinh. That khéng may, bang didu khién cam tng d& bi ban vé6i cac vét ban nhu
ba nhon. Nhu cdu vé phuong phép dé dat dugce kha ning chéng bam dinh diu van tay
hoic loai b vét ban d& dang trén bé mat man hinh dé c6 hinh dang bé ngoai hodc kha
ning nhin thiy t&t hon dang tang 1én hang nim. Do d6, can c6 vt liéu ¢ kha niang dap
{g cac yéu cau ndy. Cu thé, dbi v6i cic man hinh bang diéu khién cam tng d& bi bam
dinh d4u vén tay, can tao ra 16p chdng thdm nudc/dau trén bé mit clia ching. Cac 16p
chéng thdm nudc/dau di bibt c6 dic tinh chéng thAm nudc/dau cao va d& dang loai vo vét

ban, nhung gip phai vin dé 13 dic tinh chdng bam bén giam trong qué trinh sir dung.

Nhin chung, do ¢ niang luong tu do bé mit rit thip, nén polyme chira nhém
flooxyalkylen ¢ dic tinh chéng thim nudc/dau, kha ning chdng chiu héa chit, dic tinh
dé truot, dic tinh thao roi, dic tinh chéng bam bin va cac dic tinh khac. Trén co s& cic
dic tinh ndy, polyme chira nhém flooxyalkylen dugc sir dung trong nhiéu linh vuc cong
nghiép nhu chét chéng bam ban va chéng thdm nudc/ddu cho gidy va vai dét, chit 1am
tron cho phuong tién ghi tir tinh, chit chéng thAm diu cho dung cu chinh xac, chit théo
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roi, thinh phin m§ pham, mang bao vé va cic san pham tuong trr. Nguoc lai, cac dic tinh
tuong tr nay cho thiy polyme chtra nhém flooxyalkylen khong c¢6 dic tinh dinh hoic
khong bam dinh vé6i cac dé khac. Ngay ca khi polyme chira nhém flooxyalkylen cé thé

dugc phti vao bé mit dé, 16p phu ciing kho bam dinh chic vao bé mit dé.

Mt khéc, cac chit ghép cip silan ¢ kha nang lién két bé mat ciia dé thuy tinh
hoic dé vai véi cac hop chét hitu co dd duogc biét dén. Cac chit ghép cap silan duoc st
dung rong rai 1am chét tao 16p phu bé mit cho nhiéu loai dé. Chét ghép cip silan chira
nhém chic hitu co va nhém silyl phan tng (thudong 13 silyl cé thé thity phan nhu
alkoxysilyl) trong phan tir. Khi hoi 4m trong khong khi hodc cac yéu té twong tu c6 mat,
cac nhém silyl c6 thé thuy phan trai qua phan tng tu ngung tu dé tao ra 16p phi. Cac
nhém silyl c6 thé thity phan tao ra cac lién két héa hoc va vét 1y v6i bé mit ctia thiy tinh

hoic kim loai, nh&r d6 16p phii tré thanh 16p phi cimg c6 dd bén cao.

Tai liéu sang ché 1 d&én 6 (JP-A 2008-534696, JP-A 2008-537557, JP-A 2012-
072272, JP-A 2012-157856, JP-A 2013-136833, JP-A 2015-199906) dé cap dén ché
pham chtra polyme chira nhém flooxyalkylen dugc didu ché bang cach chén nhém silyl c6
thé thiy phan vao hop chat chira nhém flooxyalkylen, ché phim nay dugc gin két chat
v6i bé mat dé va c6 kha nang tao ra 16p phu c6 dic tinh chdng thdm nuéc/dau, kha ning
chdng chiu héa chét, dic tinh dé trugt, dic tinh thao roi, dic tinh chéng bam ban va cac
dac tinh khac trén bé mat dé.

Khi éng kinh v mang chdng phan chiéu duoc xir 1y bé mit bang ché phim chira
polyme chira nhém flooxyalkylen duge didu ché bang cach chén nhém silyl c6 thé thiy
phan vao hop chit chira nhém flooxyalkylen, cac 16p phu hda cing c6 dic tinh thao roi
rt cao, va do bén mai mon véi len thép rét cao, nhung viéc cai thién déc tinh trugt nhu

kha nédng loai bé nudc cua bé mat mang hoa cung dugce yéu cau.

Ngoai ra, dbi v6i phuong phap khong lam giam kha nang nhin thiy ctia bé mit cta
dé, tirc 1a khong l1am ting d6 md, Tai lidu sang ché 7 (JP-A 2013-136833) boc 16 ring
bang cach tron silan chira flooxyalkylen véi polyme khong chic chira nhém
flooxyalkylen c6 khéi Iugng phan tir trung binh 16n hon khéi lwgng phan tir trung binh
ctia silan chira flooxyalkylen, cac phan khong déu trén bé mit duge pha c6 thé duoc ngin

ngira dén mét vai nm khi bude tao 16p phu dugc thuc hién bang phuong phép bay hoi chan
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khong. In the phuong phép bay hoi coating, 16p chira luong 16n cia silan dugc cai bién
bang polyme chira nhém flooxyalkylen duoc tao ra trén phia dé, va 16p polyme khong
chire chira nhém flooxyalkylen c6 khéi lugng phan tir 16n hon dugc tao ra trén phia bé
mit do phuong phap bay hoi duge thuc hién tir thanh phin c6 nhiét d6 séi thap. Ngay ca
khi hién tuong két tu xuét hién trong 16p polyme chira nhém flooxyalkylen, 16p polyme
khong chirc chira nhém flooxyalkylen 13 16p ngoai cting 14p ddy c4c phin khong déu, khién
cho d6 mo it c6 kha ning ting. Tuy nhién, khi ché phim nay duoc pha lodng trong dung
mai trén co s& flo va xir 1y bé mit bang phuong phép phii xit hodc phwong phap phi nhing,
do tuong thich gifra silan chita nhom flooxyalkylen va polyme khéng chirc chira nhom
flooxyalkylen tr& thanh mot van d&, va d6 mo c6 thé dugc gia tding. Nhu mo ta néu trén,
d3 phat hién thdy ring mirc do gia ting d6 md thay ddi phu thudc vao phuong phap pha
even ddi v6i ciing ché phdm.

Tai liéu sang ché 8 (JP-A 2016-141699) dé cap dén ché phim tao 16p phii chira flo
chira (A) silan duoc cai bién bang polyme chita nhém flooxyalkylen va c6 nhém c6 thé
thiry phan & mot déu va/hodic san phim ngung tu thity phan mét phéan ctia né, va (B) silan
duogc cai bién bang polyme chtra nhém flooxyalkylen va ¢6 cac nhém c6 thé thity phan &
ca hai ddu va/hodc san phdm ngung tu thiy phan mot phan ciia né, trong d6 ty 18 khdi
lwong hdn hop cuia thanh phan (A) va thanh phan (B) ndm trong khoang tir 20: 80 dén 60:
40, va ngay ca khi 16p phu héa cimg duogc tao ra tir ché phdm tao 16p phii chira flo nay
day v6i chidu day bang 20nm, dd md dugc ngin ngira, nhung do ché phdm tao 16p phu
nay chira thinh phéan (B), kha ning chéng mai mon cé thé bi giam.

Tai liéu vién dan

Tai lidu 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

Tai lidu sang ché 6: JP-A 2015-199906

Tai lidu sang ché 7: JP-A 2013-136833

~
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Tai lidu sang ché 8: JP-A 2016-141699
Ban chit k§ thuat ciia sang ché

Theo mdt muc dich, sang ché @ cip dén ché phdm xtr 1y bé mit chira polyme
chira nhém flooxyalkylen va/hodc san phdm ngung tu thity phan mot phé"mv cda nd c6 kha
ning tao ra 16p phi héa cimg c¢6 dac tinh chdng thdm nuéc va dic tinh trugt bé mat rit
cao (gbc tiép xtc v&i nude nhd), hon nita, d6 md thip, va kha ning chéng mai mon rat
cao, vt phdm c6 bé mit dugc xir Iy bang ché pham xir Iy bé mit ndy, va cac vat phim

turong tu.

Dbé dat dugc muc dich néu trén, bﬁng cach thuc hién cac nghién ctru chuyén sau,
c4c tac gia sang ché da phat hién thdy ring ché phdm xir Iy bé mit chira polyme chira
nhém flooxyalkylen cé it nhdt mot nhém cé cong thire (1) & mot hogc nhidu déu cia phin
tr, tét hon néu c6 nhém chira cdu tric polyflooxyalkylen héa tri hai (cAu tric
perflopolyete) trong mach chinh, va/hodc san pham ngung tu thiy phan mot phan ctia n,
trong d6 phan bd khdi lugng phan tir (tirc 13 ty 1é ciia khdi lugng phan tir trung binh khéi
(Mw)/khéi lugng phan tir trung binh sé (Mn)) ctia polyme chira nhém flooxyalkylen
va/hodc san phdm ngung tu thiy phan mot phén cia n6 hodc hdn hop polyme chtra nhom
flooxyalkylen chira polyme chira nhém flooxyalkylen va/hodc san pham ngung tu thay
phan mét phin ciia né dugc chira trong ché phdm xir 1y bé mit nay 13 phan b6 khéi luong
phan tir trong d6i rong ndm trong khoang tri s6 dac trung (c6 d6 khong ddng déu vé khéi
lwong phan tir & mirc do nhit dinh), c6 thé tao ra 16p phi héa cling cé dic tinh chéng
thAm nudce/dau va dic tinh truot bé mit rat cao, va dic biét 1a cé goc tiép xtic v6i nudc
nho. Hon nita, cac tic gia sang ché di phat hién thiy ring ché phdm xir Iy bé mit trong
do6 polyme chirta nhém flooxyalkylen cd it nhit hai nhém cong thirc (1) & moét hodc nhidu
dAu ctia phén tir va tao ra 16p phu héa clng c6 d6 chénh 1éch vé tri s6 d6 md trude va sau
khi tao ra 16p phti héa cting céu thanh tir vat liéu héa cting dugc tao ra tir ché phdm xur Iy
b& mat bing 0,2 hoic nhé hon nhu duge do bing phuong phap theo JIS K 7136 ¢6 thé tao
ra 16p phi héa ctng c6 d6 mo thép va kha ning chéng mai mon rit cao. Sang ché duoc

tao ra trén co s¢ phat hién nay.

Do d6, sang ché dé cip dén ché phdm x&r 1y bé mit chira polyme chta nhém

flooxyalkylen vd/hoic san phdm ngung tu thily phin mot phan cta né hoic hdn hop
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polyme chita nhom flooxyalkylen chira polyme chira nhém flooxyalkylen va/hodc san
phim ngung tu thiry phan mot phin ciia né duge moé ta dudi day, vat pham c6 16p phu vat
liéu hoéa cting dugc tao ra tu ché phém xu ly bé mat nay trén bé mit cia nd, va cac 16p

phu tuong tu.

1. Ché phdm xtr 1y bé mit chira polyme chita nhém flooxyalkylen ¢6 & mdt hodc
nhidu diu cta phén tir it nhit mot nhém ¢ cong thire (1):

[Cong thirc hoa hoc 1]

33-3
—Y-Si-X, (1)

trong d6 Y 13 lién két don hodc nhém hydrocarbon héa tri hai c6 thé chira mot
hodc hai hoic nhidu gbc duoc chon tir nguyén tir flo, nguyén ti silic, va lién két siloxan,
R 12 nhém C,-C, alkyl hodic nhém phenyl, X 14 nhém c6 thé thily phan, va a bang 2 hodc
3,

va/hodc san phdm ngung tu thiy phan mot phén ctia né,

trong d6 phan bd khdi lugng phin t clia polyme chira nhém flooxyalkylen
va/hodc san phdm ngung tu thity phan mot phén ctia né hoic hdn hgp polyme chira nhém
flooxyalkylen chira polyme chita nhém flooxyalkylen va/hodc san phim ngung tu thay
phan mot phan ctia né dugc chira trong ché phim xtr Iy bé mit nay nim trong khoang tir

1,2 dén 1,8.

2. Ché phim xir Iy bé mit theo phuong 4n 1, trong d6 khéi luong phan tir trung
binh s6 ciia polyme chita nhém flooxyalkylen va/hodc san phdm ngung tu thity phan mot
phan ctia né hozc hdn hgp polyme chira nhém flooxyalkylen chira polyme chira nhém
flooxyalkylen va/hodc san phim ngung tu thily phan mot phin ctia né ndm trong khoang
tr 1000 d&n 20000.

3. Ché pham xir 1y bé mit theo phuong an 1 hodc 2, trong d6 polyme chira nhém
flooxyalkylen c¢6 céu tric polyflooxyalkylen cé cong thitc -(CpF2,0)y- (trong d6 b d@é
1ap d6i v6i mbi don vi 13 sb nguyén nim trong khoang tir 1 &n 6 va m 1a sb nguyén nam
trong khoéng tir 1 dén 250, va mdi don vi c6 thé 13 mach thing hodc mach nhanh) trong
phan ttr.
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4. Ché phim xir 1y bé mit theo phuong 4n bt ky trong s& cac phuong an tir 1 dén
3, trong d6 polyme chira nhdm flooxyalkylen 1a polyme cé (2), (4) hodc (7) sau:

[Cong thitc hoa hoc 2]

A'—Rf-D (2)

trong d6 Rf 13 nhém chia ciu tric polyflooxyalkylen héa tri hai c6 cong

thirc -CyF24-O-(CF,0),(C2F40)g(C3F60){(C4F30)(CsF100)(CF120)y-CyFag- (trong dé d

| doc lap dbi véi mdi don vi 12 sb nguyén ndm trong khoang tir 0 dén 5, p,q, 1,s,tvau

doc 14p véi nhau 13 s6 nguyén niam trong khoang tir 0 dén 150, tong cta p, q, 1, s, t vau

14 6 nguyén nim trong khoang 1 dén 250, va mbi don vi c6 thé 13 mach thing hodc mach

nhanh, va cac don vi ldp lai riéng biét trong cac diu ngodc don v4ip, q, 1,8, t vau cd thé

duoc lién két ngiu nhién), A' 1a nhém hydrocarbon chira flo héa tri mot c6 CF;- hogc

CF,H- & mét ddu, tiy ¥ chira nguyén tir oxy, hodc D, va D 13 nhém héa tri mot c6 cong
thic (3) sau:

[Cong thurc hoa hoc 3]
—Q—Z, (W) (3)
trong d6 Q 1a lién két don hodc nhém hiru co hoa tri hai, Z 1a nhém hoéa tri hai

dén tam, a bang 0 hodc 1, B 12 sb nguyén ndm trong khoang 1 dén 7, va W doc lap 1a

nhém chira nhém silyl c6 thé thity phan héa tri mét c6 cong thirc (1),

[Cong thirc hda hoc 4]

A2—Rf—-G (4)

trong d6 Rf la twong tu nhu dugc md ta néu trén, A? 12 nhém hydrocarbon chira flo
héa tri mot c¢6 CF;- hodc CF,H- ¢ mét dau, tiy ¥ chira nguyén tir oxy, hoic G, va G 1a

nhém héa tri mét c6 cong thuc (5) sau:
[Cong thirc hda hoc 5]

Be
—CcHwW,, (5)
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trong d6 W 1a tuong tu nhu dugc md ta néu trén, B doc 14p 1a nguyén tir hydro
hoic -OS, S 1a nguyén tr hydro, nhém hydrocarbon héa tri mot C;-Cy, hodc 1a nhém hoa

tri m&t c6 cong thire (6) sau:

[Cong thic hda hoc 6]
—T-{LoJE (8)

trong d6 T 13 lién két don hodc nhém héa tri hai dén tim, L doc 1ap 1a nhém
hydrocarbon hoéa tri hai C;-C4, E nhém hydrocarbon héa tri mot C,-C¢ hodac W, valla sb
nguyén nam trong khoang 0 dén 20, va

e bang 1 hoic 2,

[Cong thirc hoa hoc 7]

A3—Rf—J (7)
trong d6 Rf 1a tuong tu nhu dugc mo ta néu trén, A’ 13 nhém hydrocarbon chira flo
héa tri mot c6 CF;- hodc CF,H- & mot dau, tuy ¥ chita nguyén tr oxy, hodc J, va J 1a nhém
héa tri mét c6 cong thic (8) sau:
[Cong thirc hoa hoc 8]
ﬁ SZ-e
|
—v—C—N—M,  (8)
trong do6 S va e 1a trong tu nhu dugc mo ta néu trén, V 1a nhom hydrocarbon héa

tri hai C,-Cys tiy ¥ c6 lién két don hodc lién két ete, va M 1a nhém héa tri mot cé cong
thtrc (9) sau:

[Cong thirc hoa hoc 9]
3|3-f
—Y—C—W; (9)

trong d6 Y, S, va W 1a tuong tu nhu dugc md ta néu trén, va f 1a s6 nguyén nim

trong khoang 1 dén 3.

~l
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5. Ché phim xir 1y bé mat theo phuong 4n 4, trong d6 trong cong thirc (3), Q 1a
nhém hydrocarbon hda tri hai C;-C,s dugce thé hodc khong dugc thé c6 thé chtra mot hodc
nhidu lién két duoc chon tir nhém bao gdm lién két amit, lién két ete, lién két este, lién
Kkét sulfua, lién két uretan, lién két siloxan, lién két triazin, cic nhém disilylen hitu co,
lién két silphenylen, va lién két silalkylen, va Z 12 nhém héa tri hai dén tAm duoc chon tir
nguyén t silic, nguyén tir nito, nhém silalkylen, nhom silarylen, va cac gbc polysiloxan

hitu co hoéa tri hai dén tam c6 lién két siloxan.

6. Ché phim xir 13’? bé mit theo phuong 4n 4, trong d6 trong cong thic (6), T 1a
lién két don, hoic nguyeén tt silic, nhém hydrocarbon héa tri hai C2-C20 c6 thé chura it
nhat mot lién két duoc chon tir nhém bao gbm lién két siloxan, lién két silalkylen, lién két
silarylen, va cac nhom disilylen hitu co, lién két siloxan, nhém silalkylen, hoic nhém

disilylen hitu co.

7. Ché pham xir 1 bé mit theo phuong 4n bét k¥ trong s cac phuong 4n tir 1 dén
6, trong d6 polyme chira nhom flooxyalkylen cé it nhét hai nhém cong thic (1) & mot
hodc nhidu diu cia phén tir.

8. Ché phim xir Iy bé mit theo 7, trong d6 ché phdm xtr Iy bé mat nay tao ra 16p
phtt héa ctng trong d6 do chénh 1éch vé tri s6 d6 mo duogc do bang phuong phép theo JIS
K 7136 gitta dé va vat phim c6 dé ndy va 16p phi héa ciing cu thanh tir vat liéu héa
cung dugc tao ra tu ché phém xu ly bé mit nay dugc tao ra trén do béng 0,2 hoac nhé

hon.

9. Ché pham x1r 1y bé mit theo phuong 4n bét k¥ trong sb cac phuong 4n tir 1 dén
8, trong d6 ché phim xir 1y bé mit ndy con chira polyme chira nhém flooxyalkylen c6

cong thue (10) sau:
[Cong thic hda hoc 10]
A*—Rf—A* (10)
trong d6 Rf 13 nhém chira cdu tric polyflooxyalkylen héa tri hai c6 cong
thirc -CyF4-O-(CF,0),(CoF40)4(C5F60)(C4F50)s(CsF100)((CsF120)y-CyFag- (trong d6 d

ddc 1ap doi véi mdi don vi 13 s6 nguyén nim trong khoang tir 0 dén 5, p, q, 1, s, t va u

doc 18p v&i nhau 1a sb nguyén nam trong khoang tir 0 dén 150, téng ciap,q,1,s,tvau

8
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13 s6 nguyén nim trong khoang 1 dén 250, v mdi don vi c6 thé 13 mach thang hoic mach
nhanh, va cac don vi 13p lai riéng biét trong cac diu ngodc don v6ip, q,1,s,tvaucod thé
duoc lién két ngiu nhién), va A* doc 1ap 13 nhém hydrocarbon chira flo héa tri mot cé
CF;- hodc CF,H- & mdt dau, tly ¥ chira nguyén tir oxy, -OR?, -COOR’ hodc -PO(OR?),
[trong d6 R’ 1 nguyén tir hydro hoic nhém hydrocarbon héa tri mot C1-C10].

10. Ché phdm xir Iy bé mit theo phuong 4n bt ki trong s6 cac phuong 4n tir 1 dén

9, trong d6 ché pham x1r 1y bé mit nay con chira dung méi trén co sé flo.

11. Vat phém c6 16p phu vat liu héa cing dugc tao ra tir ché phém xu 1y bé mit

theo phuong 4an bét ky trong sb cac phuong 4n tir 1 dén 10 trén bé mit ciia nod.

12. Vat phdm theo phuong 4n 11, trong d6 vét phim nay 13 vat phdm bat ky duoc
chon tir tAm thuy tinh, mang pha cimg, mang c¢6 d§ cing cao, mang chéng phan xa, kinh

deo mét, thiu kinh quang hoc, va dé thach anh.

Polyme chira nhém flooxyalkylen chira it nhat mot, t6t hon néu it nhét hai, nhém
silyl ¢6 thé thity phan va/hodc san phdm ngung tu thity phan mot phan cia né (sau day
trong ban mo ta cic polyme nay dugc goi tit 1a cac polyme chita nhém flooxyalkylen)
hodc hdén hop polyme chira nhém flooxyalkylen chira cac polyme chira nhém
flooxyalkylen duoc chira trong ché pham xir 1y bé mit theo sang ché c6 phan bd khéi
lrong phan tr 16n hon 1 dén muc do nhat dinh, khién cho dic tinh truot bé mit dugc cai
thién, va ngay ca khi 16p phu héa clng day, bé mat c6 do mo& thip c6 thé dugc duy tr, va
kha ning chéng mai mon ciing rit cao. Do dé, vat phim dugc xtr Iy bé mit bang ché
phim xtr iy bé mit chira cic polyme chita nhém flooxyalkylen hodc hén hgp polyme
chira nhém flooxyalkylen chita cac polyme chira nhdm flooxyalkylen c6 déc tinh chéng

tham nudc rat cao, va ciing c6 thé tao ra do mo thap va kha nang chong mai mon cao.
MO0 ta chi tieét sang che
Sang ché s& dugc mo ta chi tiét hon trong phan mo ta dudi day.

Sang ché d& cap dén ché phim xu ly bé mit chira polyme chira nhém
flooxyalkylen chira it nhit mot, t6t hon néu it nhat hai, nhém silyl c6 thé thiy phan & mot
hodc nhidu d4u cta phéan tir va/hodc san phim ngung tu thirty phan mot phan cta né, trong

d6 phan bd khdi lvong phén tir (tic 12 ty 18 cia khdi lugng phan tir trung binh khdi
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(Mw)/khdi lrong phan tir trung binh s§ (Mn)) clia cac polyme chira nhém flooxyalkylen
(polyme chira nhém flooxyalkylen chira it nhit mot, t6t hon néu it nhit hai, nhém silyl
c6 thé thiy phan va/hodc san phidm ngung tu thily phan mét phan ciia n6) hozc hdn hop
polyme chita nhém flooxyalkylen chira cac polyme chira nhém flooxyalkylen (hdn hgp
cta polyme chita nhém flooxyalkylen va polyme chita nhém flooxyalkylen khong chirc
duogc md ta dudi day (tic 13 ché phdm polyme chira nhém flooxyalkylen)) dugc chira
trong ché phim xtr Iy b& mit ndy nim trong khoang tir 1,2 dén 1,8. T6t hon néu, phan bd
khéi lugng phan tr ndm trong khoang tir 1,20 dén 1,80, hon nita 1,22 dén 1,70, va dic
biét 1a 1,25 dén 1,65. Khi phan bd khdi lwong phan tir nhé hon 1,2, cac phan két tu dugc
tao ra trén 1p phu vat liéu héa cimg, khién cho dic tinh chéng thdm nuéc cta 16p phi
vat liéu hda cung bi gidm (goc tiép xuc voi nude dugce gia tang), va do mo cua 16p pha
vét liéu hoa cung dugc gia tang, va khi phan b khéi luong phan tir vugt qua 1,8, dic

tinh vat 1y cia I6p phu vét liéu hoa cing khong 6n dinh.

Dé thiét 14p phan bd khédi lwong phan tir nim trong khoang tri s6 néu trén, d6i véi
cac polyme chira nhém flooxyalkylen va/hozc hdn hop polyme chira nhém flooxyalkylen
chira cac polyme chira nhém flooxyalkylen 13 hop chét cudi cling, nhiéu polyme c6 cac
khéi lwong phan tir va cac phan bd khdi luong phan tir khac nhau va/hoic cac hdn hop
chfra cac polyme duoc tron thich hop, hodc dbi véi cac polyme chira nhém flopolyete
va/hodc hdn hop chtra cac polyme 13 hop chit ban dau hodc hop chét trung gian trudc
khi thu duge hop chit cudi cing, nhiéu polyme c6 cac khéi lwong phan tir va cac phan
b khdi lwrgng phén tir khac nhau va/hodc nhiéu cac hdn hop chira cac polyme duge tron
thich hop dé thu dugc cac polyme chira nhém flopolyete c6 phan bd khéi hwong phan tir
13 hop chit ban diu hoic hop chit trung gian nim trong khoang tri s6 néu trén va/hodc
hdn hop chira cac polyme, va cac polyme chira nhém flopolyete va/hodc hén hop chira
cac polyme 13 hop chét ban diu hodc hop chét trung gian dugc sir dung dé thu dugc cac
polyme chira nhém flooxyalkylen vd/hodc hdn hgp polyme chita nhém flooxyalkylen
chira cac polyme chita nhém flooxyalkylen 12 hop chit cubi cliing, sao cho cic polyme
chtra nhém flooxyalkylen va/hodc hdn hop polyme chita nhém flooxyalkylen chira cac
polyme chita nhém flooxyalkylen duoc kiém so4t dé c6 phan bd khdi lugng phan tir nim

trong khodng tri s6 néu trén cé thé dugce di€u che.
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Hon nita, theo sang ché, trong ché phim xir 1y bé mit chira polyme chira nhém
flooxyalkylen chira it nhit mét, t5t hon néu it nhit hai, nhém silyl c6 thé thiy phan
va/hoic san phdm ngung tu thity phan mot phin ciia n6, t6t hon néu khébi lwong phan ti
trung binh s ciia polyme chtra nhém flooxyalkylen va/hodc san phim ngung tu thay
phan mot phan cia nd, hodc hdn hop polyme chira nhém flooxyalkylen chira polyme
chita nhém flooxyalkylen va/hodc san phidm ngung tu thity phan mot ph?m ctia n6 (hdn
hop cua polyme chita nhém flooxyalkylen va polyme chira nhém flooxyalkylen khong
chirc dugc mé ta dusi ddy (ché phdm polyme chira nhém ﬂooxyalkylén)) dugc chira
trong ché phdm xtr Iy bé mat nay nim trong khoang tir 1000 dén 20000. Tt hon nita néu
khéi lwong phan tir trung binh sé nay nam trong khoang tir 2000 dén 10000, hon nira tdt
hon néu nim trong khoang tir 2500 dén 9000, va dic biét 1a t6t hon néu ndm trong
khoang tir 3000 dén 8000.

Theo sang ché, khdi hrong phén tir trung binh sé (Mn) va khéi luong phan tir trung
binh khbi (Mw) dugc st dung dé d6 phan b6 khéi hrong phén tir (ty 16 cua khdi lugng
phén ti trung binh khdi (Mw)/khdi lugng phan tir trung binh s6 (Mn)) cia polyme chira
nhém flooxyalkylen va/hoic san pham ngung tu thity phan mot phin cta né hoic ché
phdm polyme chita nhém flooxyalkylen c6 thé ddu duge xac dinh dudi dang tri s6 duong
luong polystyren trong phuong phap sic ky thdm gel (GPC) bang cach sir dung dung moi
khai trién 13 dung méi trén co so flo.

Ngodi ra, khdi luong phén tir trung binh s§ (Mn) cia polyme chira nhém
flooxyalkylen vd/hodc san phdm ngung tu thiy phdn mét phin cia né hodc ché pham
polyme chira nhém flooxyalkylen ciing ¢ thé duogc tinh toan tir ty 16 cudng dé pic dac
trung ctia phén tich ’F-NMR.

Polyme chita nhém flooxyalkylen duoc sir dung trong ché pham xir 1y bé mit theo
séng ché c6 & mot hodc nhidu ddu, t6t hon néu mot dén ba ddu ctia phan tir, it nhit 1, tbt
hon néu nam trong khoang tir 1 dén 3 (ttc 12 it nhét 1, t5t hon néu nim trong khoang tir
1 d&n 9, t6t hon nita néu nim trong khoéang tir 2 dén 6 trong phan tir) nhém (cic nhém

chira nhém silyl c6 thé thiy phan) c6 cong thire (1):

[Cong thirc hda hoc 11]

11
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I?B-a
—Y-Si-X, (1)

trong d6 Y 13 lién két don hoic nhém hydrocarbon héa tri hai tity y ¢6 mdt hodc hai
hozic nhidu gbc duge chon tir nguyén tir flo, nguyén tir silic va lién két siloxan, R 1 nhém
C,-C, alkyl hodc nhém phenyl, X 12 nhém c6 thé thity phan, va a bang 2 hodc 3, va tot
hon néu c6 ciu tric polyflooxyalkylen c6 cong thirc -(CyF,,0)y- (trong d6 b doc 1ap d6i
v6i mdi don vi 12 s6 nguyén ndm trong khoang tir 1 dén 6 va m 13 s6 nguyén nim trong

khoéng tir 1 dén 250, va mbi don vi c6 thé 13 mach thing hoic mach nhanh) trong phén ti.

Pé tao ra d6 mo thép va kha nang chéng mai mon cao chod vat phém duoc x1r l}'f-.bé
mit bang ché phim xir 1y bé mit chita cic polyme chira nhém flooxyalkylen theo séng
ché, t6t hon néu st dung polyme chira nhém flooxyalkylen c6 it nhit 2, tt hon néu nim
trong khoang tir 2 dén 3 (tirc 13 it nhét 2, t6t hon néu nim trong khoang tlr 2 dén 9, va tdt
hon nita néu nim trong khoang tir 2 dén 6 trong phan tir) nhém cé cong thic (1) (cac

nhém chira nhém silyl ¢6 thé thiy phan).

Trong cong thirc (1), Y 13 lién két don hodc nhém hydrocarbon héa tri hai tity ¥ c6
mot hodc hai hodc nhiéu géc dugc chon tr nguyén ti flo, nguyén tir silic, va lién Két
siloxan, va nhém hydrocarbon hda tri hai tuy ¥ c6 mot hodc hai hodc nhiéu gdc duoc
chon tir nguyén tir flo, nguyén tir silic, va lién két siloxan 1a nhém dugc chon tir nhém
bao gdm nhém C;-Cy, alkylen, nhém C;-C;, alkylen chtra nguyén tir flo, nhém alkylen
chira nhém Cg¢-Cy arylen (nhém alkylen arylen), nhém hoéa tri hai c¢6 cac gbc alkylen
dugc lién két théng qua cAu tric silalkylen hodc cau triic silarylen, va nhém héa tri hai c¢6
géc C,-Cyp alkylen dugc lién két v6i lién két héa tri cua géc polysiloxan mach théng hoéa
tri hai c6 tir 2 dén 10 nguyén tir silic hodc nhém héa tri hai ¢6 gdc C,-Cyo alkylen duge
lién két véi lién két hoa tri cla géc polysiloxan hitu co mach nhanh hodc mach vong héa
tri hai ¢4 tir 3 dén 10 nguyén tir silic. Trong s cic nhém nay, nhém C;-Cypalkylen, tot
hon néu nhém C,-Cs alkylen, va t6t hon nita néu nhém C, alkylen hodc nhém C; alkylen

duoc uu tién.

Y khéc véi lién két don duge mo ta cu thé duédi day. Trong cac cong thirc cau tao

sau, tot hon néu lién két héa tri bén phai duogc lién két véi Si.

[Cong thirc hda hoc 12]
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— CH,—
—CH,CH,—  —CF,CHF—
—CH,CH,CHy,—  —CF,CF,CHF —
—CH,CH,CH,CHy—
—CH,CH,CH,CH,CH,CHy—

— CH,CH,CH,CH,CHoCH,CHoCHy—

CHj, CH,
—C3H6—§i—@éi—c3H6—

CH, CHy

CH;  CHjs
—C3H6—S:i—0—8:i—C3H6—

CH;  CHs

Gt ) Gt
_CgHG S|l"‘o S|i_CgH6“_'
CH3 2 CH3

Trong cong thirc (1), X 12 nhém cé thé thiy phan cé thé khac nhau. Vi du vé& X
bao gdbm nhém C;-C;, alkoxy nhu metoxy, etoxy, Propoxy, iSOpropoxy, butoxy,
isobutoxy, sec-butoxy, va tert-butoxy; nhém alkoxy duoc thé C,-Cyo alkoxy nhu
metoxymetoxy, metoxyetoxy, etoxymetoxy, va etoxyetoxy; nhéom C,-Ciq acyloxy nhu
acetoxy va propionoxy; nhom C,-C;, alkenyloxy nhu vinyloxy, allyloxy, propenoxy, va
isopropenoxy; nhém halogen nhu clo, bromo, va iot; va cac nhém twong tur. Trong s cac

nhém nay, metoxy, etoxy, isopropenoxy va clo dugc uu tién.

Trong cong thic (1), R 1a nhdm C1-C4 alkyl nhu metyl, etyl, propyl hodc butyl,

hoic nhém phenyl. Trong s§ cac nhém nay, metyl va etyl duoc wu tién.

Trong cong thirc (1), a bang 2 hodc 3, va tot hon néu a bang 3 dudi gbc dd kha

ndng phéan Ung va kha nang bam dinh vao de.

Vi du vé nhém c6 cong thirc (1) (nhém chira nhém silyl c6 thé thily phan) bao

g0m cac nhém sau:

[Cong thtrc hda hoc 13]

13
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““CHzCHz_SI(OCHg)g,
—CHQCH2CH2_‘Si(OCH3)3
—(CH2)g—Si(OCH3)3

—CHZCHZ—SIi—(OCHg,)Z
CHs

[Cong thirc héa hoc 14]
— CF,CHF—Si(OCHs3)5

— CF,CF,CHF —Si(OCHj),

_Sii—(OCHg)z
CHs
o
—C3Hg—Si A>;Si—C Hg— Si(OCH
TSN/ i~ CaHe ( 3)3
CHs CHs
Cl)Hg C|)H3
CH;  CH,

o ) o
—C3Hg—Si—0 Sli—C3H6—Si(OCH3)3
CHs /2 CHs

Ngoai ra, trong ciu tric polyflooxyalkylen c6 cong thirc -(CyF2,0)m-, b doc lap dbi
v6i mdi don vi 14 s6 nguyén ndm trong khoang tir 1 dén 6, t6t hon néu b 1 sb nguyén
nam trong khoang tir 1 dén 4, va m 14 s6 nguyén nim trong khoang 1 dén 250, tét hon néu
m 1 s nguyén nam trong khoang tir 10 dén 250, va t6t hon nira néu m 13 s6 nguyén nim
trong khoang tir 10 dén 140. Mbi don vi c6 thé 13 mach thing hoic mach nhanh.

Vi du vé don vi 13p lai cé cong thuc -CyF,,0- bao gém cac don vi c6 cong thirc

sau, va cac don vi tuong tu.
-CF,0-,
-CF,CF,0-,
14
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-CF,CF,CF,0-,

-CF(CF3)CF,0-,

-CF,CF,CF,CF,0-,

-CF,CF,CF,CF,CF,CF,0-,

-C(CF;),0-

Trong sb cac don vi 13p lai nay, cac don vi 1dp lai c6 cong thirc sau dugc dic biét
uu tién.

-CF,0-,

-CF,CF,0-

Céu tric polyflooxyalkylen c6 thé cdu thanh tir mot trong sb cac don vi lap lai néu

trén, hodc c6 thé ciu thanh tir t5 hop ciia hai hodic nhidu don vi lip lai nay.

T6t hon néu polyme chtra nhém flooxyalkylen 14 polyme chitra nhém
flooxyalkylen cé cong thirc (2), (4) hodc (7):

[Cong thirc héa hoc 15]

A'—Rf—D (2)

trong d6 Rf doc 1ap 13 nhém chira cdu tric polyflooxyalkylen héa tri hai c6 cong
thirc -Cszd-O'(Con)p(C2F4O)q(C3F6O)r(C4F80)s(CsF1oO)t(C6F120)u-CdF2d- (theo sang
ché, d doc 1ap dbi voi mdi don vi 14 s6 nguyén nim trong khoang tir 0 dén 5, p, q, 1, s, t
va u doc 14p véi nhau 1 sb nguyén nim trong khoang tir 0 dén 150, tdng cua p, q, 1,8, t
va u 1a s6 nguyén nim trong khoang 1 dén 250, va mdi don vi ¢ thé 12 mach théang hoic
mach nhanh, va cac don vi ldp lai riéng biét trong céac diu ngodc don véip, q, 1,8, tvau
c6 thé dugc lién két ngiu nhién), A' 13 nhém hydrocarbon chira flo héa tri mot c6 CF;-
hoic CF,H- & mdt dau, tuy ¥ chira nguyén tt oxy, hodc D, va D 1a nhém héa tri mot ¢

cong thic (3) sau:
[Cong thirc hda hoc 16]

—Q—Z, (W) (3)

15
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trong d6 Q 1a lién két don hodc nhém hitu co héa tri hai, Z 1a nhém héa tri hai
dén tam, a bang 0 hoic 1, B 14 sb nguyén nim trong khoang 1 dén 7, va W doc lap 1a

nhém chira nhém silyl ¢6 thé thiy phan héa tri mét c6 cong thire (1),

[Cong thitc hda hoc 17]

A2—Rf—G (4)

trong d6 Rf 1a tudng tu nhu duge mo ta néu trén, A® 13 nhém hydrocarbon chira flo
héa tri mot c6 CF5- hoic CF,H- & mot dau, tuy y chira nguyén tr oxy, hodc G, va G 1a

nhom hoa tri mdt cé cong thirc (5) sau:
[Cong thitc hoa hoc 18]

Be
—CHwW,, (5)

trong d6 W la tuong tir nhu duge mo ta néu trén, B doc 14p 1a nguyén tir hydro
hodc -OS, S 1a nguyén tir hydro, nhém hydrocarbon hda tri mot C1-C10, hodc 13 nhém

héa tri mot c6 cong thirc (6) sau:

[Cong thirc hoa hoc 19]
—T-L0JE (6)

trong d6 T 13 lién két don hogic nhém héa tri hai dén tdm, L doc l4p 13 nhém
hydrocarbon héa tri hai C;-Cy4, E nhém hydrocarbon héa tri mot C;-Cg hodc W, va 113 sb
nguyén nam trong khoang 0 dén 20, va

e béng 1 hodc 2,

[Cong thirc hoa hoc 20]

AS—Rf—J (7)
trong d6 Rf 1a twong tu nhu dugc mé ta néu trén, A 1a nhém hydrocarbon chira flo
héa tri mot c6 CF;- hodc CF,H- & mot du, tuy ¥ chira nguyén tir oxy, hodc J, va J 1a nhom
héa tri mot ¢6 cong thirc (8) sau:
[Cong thirc hoa hoc 21]
16
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lcl) So-e
|
—Vv—C—N—M,  (8)
trong d6 S va e 1a twong ty nhu dugc mo t4 néu trén, V 12 nhém hydrocarbon hoa
tri hai C,-C;5 thy ¥ c6 lién két don hoic lién két ete, va M 12 nhém héa tri mot ¢ cong

thirc (9) sau:
[Cong thirc hoa hoc 22]

?3-f
—Y—C—W; (9)

trong d6 Y, S, vA W 1a tuong tr nhu dugc md ta néu trén, va f 13 sb nguyén nim

trong khoang 1 dén 3.
Truédc tién, polyme chira nhém flooxyalkylen cé cong thirc (2) duge mo ta.

[Cong thirc hda hoc 23]

A'—Rf-D (2)

Trong c6ng thirc (2), Rf nhém chira ciu tric polyflooxyalkylen héa tri hai (chu
trac perflopolyete) co cong
thirc -CyF,4-O-(CF,0),(C,F40)q(C5F60){(C4F30)o(CsF100){(CsF120)y-CyFaq-, va d doc 1ap
d6i v&i mbi don vi 14 s6 nguyén nim trong khoang tir 0 dén 5, tot hon néu d 13 sé nguyén
nim trong khoang tir 0 dén 2, va t6t hon nita néu d bang 0 hoic 1.p, q, 1, s, t vau doc 1ap
v6i nhau 13 s6 nguyén ndm trong khoang tir 0 d&én 150, t6t hon néu sd nguyén niam trong

rkhoéng tir 0 dén 100, t6t hon nira néu sd nguyén nim trong khoang tir 0 dén 80, hon nira
t6t hon néu sb nguyén nim trong khoang tir 0 dén 60, dac biét 1a tt hon néu sé nguyén
nim trong khoang tir 0 dén 40, va dic biét tot hon néu s6 nguyén nam trong khoang tir 0
dén 10, téng ciap,q,1,s, tvauit nhét b::ing 1, t6t hon néu 3 hodc cao hon, tt hon nita
néu 7 hodc cao hon, va dic biét 1a t6t hon néu 10 hodc cao hon, va téng ciap,q,1,s,tvau
b%lng 250 hodc nhé hon, t6t hon néu 140 hodc nhé hon, va tét hon nira néu 70 hodc nhod
hon. Mdi don vi ¢6 thé 13 mach thing hoic mach nhanh. Luu ¥ réng, cac don vi 1ap lai

riéng biét trong cac d4u ngodc don véip, g, 1, s, t va u c6 thé duge lién két ngdu nhién.
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Nhém chira cdu tric polyflooxyalkylen hoa tri hai c6 cong thirc Rf ¢6 thé bao gdm

cac cu tric sau:

[Cong thic hda hoc 24]
— CgF2¢-0-(CF20)5(CoF40)-CyFog —
— CyF 24-O-(CF20)(C2F 40)q(CF6O)-CaFag —
~— CgF2¢-0-(CF20)5(CoF40)q(C4Fg0)s-CyF g —

- — CyF2g-O-(CF20)5(CoF 40)q(C3Fs0)(C4FgO)s-CyF ogr —

| [Cong thic hda hoc 25]

— CgF2g-O-(CoF 40)q-CyF g —
— CyF24-0-(C3F 0)r-CyFog—
— CgF2¢-0-(CoF 40)q(C4Fg0)s-CyFog—
— CgF2¢-0-(CoF 40)q(C4Fg0)s(CeF 120)-CygFog—
— CgF24-0-(CF20)(C2F 40)q(C3F0)r(CsF100)-CoFog—
— CyF24-0-(CF20)(C2F 40)q(C3F60)¢(C4F0)s(C5F 100)¢(CeF 120)y-CyF oq —

trong d6 p’, q’, 1’, s’, t” va u’ doc 14p v6i nhau 1a s6 nguyén nim trong khodng
tir 1 dén 150, téng cua p,q,1r,s, ' vau’ bang 12 dén 250, cac don vi 13p lai riéng
biét trong cac ddu ngoic don véi p’,q,r,s’, ' vau cod thé dugc lién két ngiu nhién, d’
doc 1ap 13 sd nguyén nim trong khoang tir 0 dén 5, va mdi don vi c¢6 thé 13 mach thing
hoac mach nhanh.

Trong cong thirc (2); A'-Rf-D, A' 1a nhém hydrocarbon chira flo héa tri mdt cé
CF;- hodc CF,H- & mdt diu, tiy ¥ chtra nguyén tir oxy, hodc D (tic 13 -Q-Zy(W)g c6 cong
thic (3) sau), va t6t hon néu nhom hydrocarbon chira flo héa tri mot cé CF3- hodc CF,H-
& mot ddu, tiy ¥ chira nguyén tir oxy 13 nhém C;-Cg floalkyl, va dic biét 1a t5t hon néu
nhém floalkyl ¢ CF;- hoac CF,H- & mdt diu cta polyme.

Vi du v& nhém hydrocarbon chira flo héa tri mot ¢ CFs- hodc CF,H- & méot dau
c6 cong thirc A' tiry ¥ chira nguyén tir oxy bao gdbm cac nhém sau.

18
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[Cong thirc hda hoc 26]
CFH— CF3— CoFs— CaF;— C4Fg—
CFoH— C3F7OCFHCF20CH2f CF3;0CFHCF,0CH,—
CF30C3FgOCFHCF,0CH,—
Trong cong thic (2); A'-Rf-D, D 12 nhém héa tri mot c6 cong thtrc (3) sau.
[Cong thirc hoa hoc 27]
—Q—Z,(W)g (3)

Trong cong thirc (3), Q 14 lién két don hozc nhém hiru co hoéa tri hai, va Q khac
v6i lién két don 13 nhém hydrocarbon héa tri hai C;-C;s duoc thé hodc khong dugce thé, tét
hon néu nhém hydrocarbon héa tri hai C,-Cys, tily ¥ chira mot hodc nhiéu lién két duoc
chon tir nhém bao goém lién két amit (vi du, lién két amit khong dugc thé, lién két amit
duge thé N-metyl, lién két amit duoc thé N-phenyl), lién két ete, lién két este, lién két
sulfua, lién két uretan, lién két siloxan, lién két triazin, cAc nhém disilylen hitu co (vi du,
nhém dialkylsilylen nhu nhém dimetylsilylen), lién két silphenylen, va lién két silalkylen
(vi dy, lién Kkét siletylen), va .tét hon néu nhém hydrocarbon héa tri hai C;-C;, dugc thé flo
hodc khong dugc thé, t6t hon néu nhém hydrocarbon hda tri hai C,-C,,, tuy y chira lién
ket.

Vi du vé Q khéc vé6i lién ket don bao gom cac nhém sau. Trong cic cong thirc cau
tao sau, tOt hon néu lién ket hoa tri bén trai duoc lién két vai Rf, va lién két héa tri bén

phai duoc lién két v6i Z (hodc W).

[Cong thirc hda hoc 28]

—CHzoCH2CH2_ _CHzoCHchonz““
2 2
_ConCHchz(:Hz_ _C_I}I_CHchzCHz_ —‘C—O‘CH2CH20H2_
CHj
~+CHz - O CHs
‘_C_N_CHchzCHZ_ Si‘CHzCHz_
O \
n CH,
2 H —CN

_C_N_CH2CH2CH2_ CH3
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trong d6 t 13 s6 nguyén nim trong khoang 1 dén 4, va t6t hon néu t 13 s6 nguyén

nim trong khoang tir 2 dén 4.

Trong céng thic (3); -Q-za(W)ﬁ, Z 12 nhém héa tri hai dén tam, t6t hon néu
nguyén tir silic, nguyén tir nito, nhém silalkylen, nhém silarylen, hodc gbc polysiloxan
hitu co hoa tri hai dén tAm c6 lién két siloxan, tot hon nita néu nhém héa tri hai dén tam,
t6t hon néu nhém héa tri hai dén bén dwoc chon tir gbe polysiloxan hitu co mach thing
c6 tr 2 dén 13 nguyén tir silic, dac biét 1a tir 2 dén 5 nguyén tG silic, hodc gbe
polysiloxan hitu co mach nhanh hodc mach vong cé tur 3 dén 13 nguyén tir silic, dic
biét 13 tir 3 dén 5 nguyén tir silic. ‘Ngoéi ra, Z thy ¥ chtra cdu tric silalkylen nhu chu tric
siletylen trong d6 hai nguyén tir silic; duogc lién két béi nhém alkylen nhu nhém etylen, tirc
14 Si-(CH,),-Si (trong cong thirc néu trén, n 12 s6 nguyén nim trong khoang tir 2 dén 6, t6t

hon néu n 13 s6 nguyén nim trong khoang tir 2 dén 4).
Nhém silalkylen hodc nhém silarylen bao gdm céc nhém sau:

[Cong thirc hda hoc 29]

R? R?
Sli. R? S||
ook

trong d6 R' 12 nhém C;-Cg alkyl, tot hon nita néu nhoém C;-C, alkyl nhu metyl,
etyl, propyl hodc butyl, hodn nhém C¢-C;j aryl nhu phenyl, va R' c6 thé gidng hoic khac
nhau; R* 13 nhém C;-C4 alkylen nhu metylen, etylen hodc propylen (trimetylen,
metyletylen), hodc nhém Cg-Cj arylen nhu phenylen.

Géc polysiloxan hitu co héa tri hai dén tAm c6 lién két siloxan bao gdm céc gbc

Sau.

[Cbng thirc hda hoc 30]
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R! R R R

| | | .
Si—O sli— R S|i—O Si—R

R'" /4 R n R

R1

| |

Sli—-O Sli—O F|<13-k Flv FI<1
R h \R i —3Si 0—Si—- Si O—Sli—

1 1
R'" /, R' /,

trong d6 R' 12 trong tir nhur dwoc mé ta néu trén; g 12 sé nguyén nim trong khoang
1 dén 12, tot hon néu nim trong khoang tir 1 dén 4, h 13 s6 nguyén nim troﬁg khoéang tir 2
dén 8, tot hon néu nam trong khoang tir 2 dén 4, j 13 s6 nguyén nim trong khoang 0 dén 8,
t6t hon néu bang 0 hoac 1, h+j 13 s6 nguyén nim trong khoang 3 dén 13, t6t hon néu nim
trong khoang #ir 3 dén 5, va k 12 s6 nguyén ndm trong khoang 1 dén 3, tit hon néu bing 2
hoac 3.

Vi du vé Z bac gom cac nhém sau.

[Cong thtrc héa hoc 31]

[Cong thirc hoa hoc 32]
i i i i
—Sli—CHZCHz—Sli— —S“Oﬁﬁ—
CHj CHj CHj CH;
| Cong thitic hoa hoc 33]
CH;  CHs cI;H3 cl;H3 ?H3
—Si—0—Si— —Sli—o—sli—o—sli——
CH;  CHs CH; CHy  CHs
cI:H3 (‘3H3 cl:H3 c|:H3 cl:H3 CHa ?H3 C|)H3 (I:H3
—Sli—o—sli—o—sl:i—o—sli— —s!i-—o—s;i——o—sli—o——s‘i——o—sli—
CH; CHs CHs  CH, CH; CHy CHy CHy  CHs
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[Cong thuc hda hoc 34]
H3C\S,/
|
H,c O~ 0
\ / \ -
Si Si
R\ / N\
O~g -0 ot
Hee” N
[Cong thic hoa hoc 35]
H3C—S|i—CH3 CH3—S|i—CH3
CHj o) CHj o)

—Si—O—Si—CHj

CH, c|) CH, (l)
H3C— Si—CH, CH3—S‘i—CH3
CHz— Si— CHj CH3—S|i—CH3

P

——Sll—-O—Sil Si—O0—Si—

|
CHj ? 0 CHs
CHz—Si—CH3 CH3;—Si— CHj
[Cong thirc hda hoc 36]
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HC—_ .~
O/Sl\o
HC / \S'/
Si N
“ cl) CH,
(@)
\o. o/
i _Si—
HC™ | o™\
CHs3
CH;
I
I
CHs
CH3—-Sli—CH3
N
—'SI—O'—S|I Sll—O-—Sl——
CHs CHj cl) CH;
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H3;C—Si—CH3 CH;—Si—CH; H3C—Si—CH;
CH,3 o) CHj3 (l) CH, O CHs
——S‘!i—O—Sli/\/\8||—0—8|i—0—Sli/\/\Sll—-O——SIl-——
by 0 b, 0 om LI
H3C_S|i_CH3 CH3—Sli—CH3 H3C—SI|—CH3

D P A A N AR N

"'—S|i—O—Si—O—Si—O—Si—O—Si—O—Si—O—Si—O—Si—CHé i
R R R R B )

Trong cong thitc (3); -Q-Zy(W)p, W doc 14ap 1a nhom chira nhém silyl c6 thé thay

phén hoa tri mot c6 céng thic (1), va cdc nhom tuong ty nhu cic nhém duge md ta

trong cong thuc (1).

Trong cong thuc (3); -Q-Zy(W)g, o bang 0 hodc 1, B thé hién sb luong cia W 13

s6 nguyén nam trong khoang 1 dén 7, t6t hon néu sb nguyén nam trong khoang tir 2 dén

7,va B 1a (héa tri cia Z - 1),

Vi du vé& nhém trong céng thic (3); -Q-Zo(W)g (tic 1a D trong cong thirc (2)) bao

gdm cac nhom sau.

[Cong thirc héa hoc 37]

[N
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—CH,OCH,CH,=Si(OCH3)3
- CH20CH2CH2CH2_Si(OCH3)3

GHs GHs
_CHZOCHZCH2CH2 Sli'O'Sli_C3H6_Si(OCH3)3
CH; CHj

GHa GHs
—CH,OCH,CH,CH, §i—©—§i—czH4—Si(OCH3)3

CHs CHs

GHa GHs
—CH,0CH,CH,CH, §i—®—sli-C3H6-Si(OCH3)3

CHj CHs

HsC _Si

g o SO0
—CH,OCH,CH,CH,-Si 0

2 2 M2l s'i’CH?’

(H3CO)331_03H6-‘S‘1—0’ ‘C3Hg—Si(OCH3)3

CHs

HsC _si

e 03_‘Si’C8H16 Si(OCH3)3

—CH0CH,CH,CHy S

o)
gi-CHs

(HsC0),5i—CgHis~Si"0” CaH1s=Si(OCH)3
CH,
0

11
—C=N=CH,CH,CH,~Si(OCH3);
CHs

[Cong thirc hda hoc 38]
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—CHy—N(C3HgSi(OCH3)3),
_CHZCHZ_N(C3H68|(OCH3)3)2
_CHchz_ Si(C3H68i(OCH3)3)3

—CH,OCH,CH,CHy—Si(C3HgSi(OCH3)3)3

GHs  GHs
C3Hg Si=0-Si~C3Hg Si(OCH)s
CH; CHs,
GHs  GHs
—CH,0CH,CH,CH, = Si—C3Hg Si-0-8i-C3He Si(OCHy)3
CH; CHs
GHs  GHs
C3Hg Si-0-Si~C3Hg SI(OCH3)s
CH; CHj,
Q
—C~N=CH,CH,CH,~N(C3H5Si(OCH)s),
CH,
CHs ==\  §Hs
HC Ee’_%i,C3H6’Séil:<\:\,?’ii;|C3H63i(OCH3)3
—CH,0CH,GH,CH,-Si ‘c|> cH 37 3
O, S CHy == CHs
S0 C3H6‘éi‘@éi-C3H6Si(OCH3)3
CsHs CHa CH, CH,
= o
H3c—§i—©-§i—C3H68i(OCH3)3
CH, CH,

Vi du v& polyme chtra nhém flooxyalkylen c6 cong thirc (2) bao gém céac polyme

Sau.

[Cong thitc hda hoc 39]
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A'=Rf-CH,0CH,CH,~-Si(OCH3)3
A'—Rf-CH,0CH,CH,CH,"Si(OCH3)3

CHs CHg
A'=Rf-CH,OCH,CH,CH, s| o- s| C3Hg—Si(OCH3)3
CHs CHs

CHy —  CHa
A'=Rf-CH,0OCH,CH,CH, §i—®§i-ozH4—Si(OCH3)3

CHs CHs

CHs CHs
A'—Rf-CH,OCH,CH,CH, Sli—®—sli-C3H6-Si(OCH3)3

CHj CHs

HaG _Si(OCH3)3
HsC o- s -C3Hg
A'=Rf-CH,0CH,CH,CH,- s.
S,c:H3
(H3C0)3Si-CsHg™ S‘I O 'C3Hg-Si(OCH3)3
CH,3
HiG O% CgHyg SIOCHa)s
A'—Rf-CH,0OCH,CH,CH,- s. o)
S,CH3
(H3C0)3Si—CgH1s™ '8i-0" CgHig-Si(OCH3)3
CH,
el |
A'=Rf-C~N=CH,CH,CH,~Si(OCHj)s
CH;

[Cong thirc hda hoc 40]
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A'-Rf=CHy—N(C3HgSi(OCH3)3),
A'=Rf-CH,CH,—N(C3HgSi(OCH3)3),
A1'Rf_CH2CH2_Si(C3HGSi(OCH3)3)3
A'-Rf~CH,0CH,CH,CH,—Si(C35HgSi(OCH3)3)3
GHs GHs
C3H6SII'O‘SIi_C3H6'Si(OCH3)3

CH; CHj

CHs CHj
A1-Rf—CHZOCHZCHZCHz—Si—CgHeSli-O-Sli-CgHe'Si(OCHg,)g,
CH; CHjs

Ha GHs
C3H6 Sli'O‘Sli‘CgHs'Si(OCHg)g
CH; CHs
?
A1_Rf"C_N—CHQCHchz'N(C3H68i(OCH3)3)2

CH,3
CHj3 (?H3
H.C _ 1. . .
s o?i- . -CHo SII‘Q'SII C3HeSi(OCH3)3

AT-Rf=CH0CH;CH,CHp-SI O CHa s

O‘S'-o' capp. GHa CHs
P 3 G‘Si—®>Si-C3HGSi(OCH3)3
CsHg CHs CHs CH,

= e
H3C—Sli—©—8li-C3H68i(OCH3)3

CH; CHs
trong do Al vaRfla tuong ty nhu dugc mo ta néu trén.
Tiép theo, polyme chira nhém flooxyalkylen c6 cong thitc (4) duge mo ta.

[Cong thirc hda hoc 41]

A2—Rf—-G (4)

27/98

Trong cong thirc (4), Rf 1a tuong ty nhu dugec mod ta néu trén, va 13 cic nhém

trong tw nhu cc nhém dwoc mo ta dbi véi Rf trong cong thirc ).

Trong cong thic (4); A-Rf-D, A? 12 nhém hydrocarbon chtra flo héa tri mdt ¢6

CF;- hodc CF,H- ¢ mot dau, tly y chita nguyén tir oxy, hodac G (ttrc 13 nhém héa tri mot

c6 cong thic (5) sau; -C(B)«(W)s.), va t6t hon néu nhém hydrocarbon chira flo héa tri
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mdt c6 CF;- hoic CF,H- ¢ mot dau, tiy ¥ chtra nguyén tir oxy 1a nhém C;-Cq floalkyl, va
ddc biét 1 tot hon néu nhém floalkyl c6 CFs- hodc CF,H- & mot dAu clia polyme.

Vi du v& nhém hydrocarbon chita flo héa tri mot cé6 CF;- hoic CF,H- ¢ mot dau

c6 cong thirc A” tiy ¥ chira nguyén tir oxy bao gdm c4c nhém sau.
[Cong thirc hda hoc 42]
CFoH— CF3;— CoFs— CsF7— C4Fg—
CFoH—  C3F;0CFHCF,OCH,— CF3OCFHCF20CH2—
CF30C3FgOCFHCF,OCH,—
Trong cong thirc (4); A-Rf-G, G 12 nhém héa trj mot cé cong thuc (5) sau.
[Cong thirc hda hoc 43 ]
Be
—CtW), (5)
Trong cong thirc (5), W 1a trong tu nhu duoc md ta néu trén, va cac nhém tuong
tw nhu cidc nhom dugce mé ta trong cong thire (1).
Trong cong thire (5), e bang 1 hoic 2, va tét hon néu bang 1.
[0049]

Trong cong thirc (5); -C(B)e(W);.., B ddc 14p 1a nguyén t& hydro hoic -OS, va
S 1a nguyén tir hydro, nhém hydrocarbon héa tri mot C;-C;y, hoic nhédm hda tri mét c6

cong thire (6) sau.

[Cong thic héa hoc 44]
_T'FLO%E (6)

Theo sang ché, vi du vé& nhém hydrocarbon héa tri mét C;-Cyo ¢6 cong thirc S bao
gbém nhém alkyl nhu metyl, etyl, propyl, butyl, pentyl, hexyl va octyl, nhém alkenyl nhu
vinyl va allyl, nhém aryl nhu phenyl va tolyl, va nhém aralkyl nhu benzyl va phenyletyl,
va nhém alkyl C;-C; va phenyl dugc wu tién.
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Trong cong thiic (6); -T-(LO),-E, T 12 lién két don hodc nhém héa tri hai dén tam,
tot hon néu lién két don, nguyén tir silic, hoic nhém hydrocarbon héa trj hai C,-Cyg tily ¥
chira mot hodc nhiéu lién két dugc chon tir nhém bao gém lién két siloxan, silalkylen lién
kéts (vi du, lién két siletylen, lién két silpropylen), lién két silarylen (vi du, lién két
silphenylen), va cdc nhém disilylen hitu co (vi du, nhém dialkylsilylen nhu nhém
dimetylsilylen, nhém dialkoxysilylen nhur nhém dimetoxysilylen), lién két siloxan, nhém
silalkylen, hodc nhém disilylen hitu co, va T khac véi lién két don duge mo ta cu thé dudi
déy. Trong c4c cong thirc cdu tao sau, t6t hon néu lién két héa tri bén phai dugc lién két

" vo1 L hodc E.

[Céng thitc hoa hoc 45]

CHs
—Sli_C3H6_
CH,
CHy CHs
—Si-0-Si-CgHs—
CH; CHs
CHs CHs
—Si—CH,CH,—Si—CsHe—
CHs CHs
CHo /= GHs
—$—\_/~$—CaHe
CHs CH;
s ¢
_C3H6_§iO§i_C3H6_
CH, CH,
OCHs
—C3H6—‘§i_
OCHg
CHs CHs
—SII—CH20H20H2_$I_
CHs CH,

Trong cong thuc (6); -T-(LO)-E, L ddc 14p 1a nhém hydrocarbon héa tri hai C;-C,
nhu nhém alkylen nhu metylen, etylen, propylen (trimetylen, metyletylen), hodc butylen

(tetrametylen), va s6 lugng ciia cic nguyén tir cacbon c6 thé 13 don hodc hdn hop.
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Trong cong thitc (6); -T-(LO)-E, 113 s6 nguyén nim trong khoang 0 dén 20, t6t hon
néu sé nguyén nim trong khoang tir 0 dén 10, va t6t hon nira néu bang 0 hoic 6. Trong
trudng hop ciia ¢6 (LO), t6t hon néu 1 bang 1 hoic cao hon, va dic biét 13 bing 2 hogc
cao hon.

Trong cong thirc (6); -T-(LO)-E, E 1a nhém C;-C, alkyl nhu metyl, etyl, propyl
hodc butyl, nhém hydrocarbon héa tri mét C,-Cy nhu phenyl, hoac W, va W 1a tuong tu
nhu dugc md ta néu trén, va cdc nhoém twong ty nhu cac nhém duge mod ta trong cong
thire (1). |

Vi du v& nhém héa tri mét c6 cong thirc (6); -T-(LO)-E bao gdm céc nhém sau.

[Cong thirc hoa hoc 46]
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+ CH,CH,0-CH;
+ CH,CH,04-CH3

~ CH,CH,07-CH;

CHs
1
—Si~C3Hg—{ CH,CH,0)-CH;
CH,
CH; CH;
—Si-0-Si-C3Hs —( CH,CH;0-CHs
CHs CHs

CHs CHs

. i
—§|-CHZCHZ—§|—03H6—QCHZCH2033—CH3
CHs CHs

CHj CHs
_SII‘CHQCH2CH2_'?I"‘éCHzCHzo")S_CH\S
CHs; CHs

CHs CHa
_sl|—©—§|—C3H6—€CH2CHzOtCH3

CHs CHs

CHs == CHs
_C3H6—§i@—§i—C3H6—QCH2CH20-)3-CH3

CHj Hj

OCH;
—C3Ho—Si—F CH,CH,0-CH;
OCHj
GHs
_SII‘C3H6_SI(OCH3)3
CHy |

_C3H6_Si(OCH3)3

Vi du vé& nhém héa tri mot ¢ cong thirc (5);.—C(B)C(W)3_e (ttc 12 G trong cong

thirc (4)) bao gdm c4c nhém sau.

[Cong thirc hda hoc 47]
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H
—(l;—CHzCHZCHgCHz-Si(OCHg)g
OCH,CH,CH,-Si(OCH3)3

H
—(l_‘,—CHzCHzCHZ-Si(OCHg)g,
CH,CH,CH,~=Si(OCH3)3

QH
_Q—CHZCHZCHZ_SI(OCH3)3
CH2CH,CH,-Si(OCH3)3

OH  GHo—\ G
—C-C3Hg Sli—©—8|i‘CaHe‘Si(OCH3)3
' CH, CHs

OHa /= Gt
C3Hs Sli—QSIi-Cg,Hs—Si(OCHe,)a

CHj CHs

OH CHs \ CHj
~=C~=CyHe{-Si-07Si-C3Hs—Si(OCHs)s

CH3 2 CH3

(i-)Hg ?HS
C3H5{S|i-0>'Sli‘CgH6‘Si(OCH3)3

CH3; 2 CH3

[Cong thirc hda hoc 48]
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Q'CH2CH2CH3
_(F_CHchzCHz'SI(OCH:g)g
CH,CH,CH,-Si(OCH3)3

O+CH,CH,0%;CHg
—C=CH,CH,CH,~Si(0CH3);
CH,CH,CH,-Si(OCH3)5

CH3
1
O'Sli'C3H5+CHQCH20);CH3
CHs;
—Q‘CH2CH2CH2-Si(OCH3)3
CH20H20H2-8|(00H3)3

CHz CH,
O-SII-O-SIi-C3H6+CHZCH20);CH3
CH; CHs4
—C=CH,CH,CH,~Si(OCHs)s
CH,CH,CH,-Si(OCH3);

OCH;
0-C3Hg Si—E CH,CH,0)5CH,
OCHs
—C-CH,CH,CH,-Si(OCHs);
CH,CH,CH,-Si(OCHa)s

(P"CH‘?CH2CH2-SE(OCH3)3
—C=CH,CH,CH,=Si(OCHy)s
CH,CH,CH,~Si(OCH3)5

33/98

Vi du vé polyme chira nhém flooxyalkylen cé cong thirc (4) bao gdm céc polyme

sau:

[Cong thirc hoa hoc 49]
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H
A?=Rf-C~CH,CH,CH,CH,~Si(OCH)s
OCH2CH2CH2'Si(OCH3)3

H
AZ=Rf-C~CHpCH,CH, SI(OCHs)3
CH,CH,CH,'Si(OCH3)5

OH
A2-Rf-C~CH,CH,CHy SI(OCHy)s
CH2CH2CH2'Si(OCH3)3

QH  GHs GHs
A2—Rf-C‘)—C3H6 Sli—©—sli—CSH6—Si(OCH3)3

CHs CHs

CH; CH;
C3HBSIiOSI C3H6 SI(OCH3)3

CHs CHj

OH CHs \ CHs
A2-Rf-C- CsHe Sl O+Si~C3H—Si(OCH3)3

CH3 2 CH;

CHs | CHy
C3H6< >’Sl C3H6 Si OCH3)3
2

CHy /, CHa

[Cong thirc hda hoc 50]
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(I)_CHchzCHg,
AZ=Rf-C—CH,CH,CH,~Si(OCH)s
CH20H20H2'3|(00H3)3

O+CH,CH,0%CH,
A?=Rf-C—CH,CH,CH,-Si(OCH3)3
CHchchz'SI(OCH3)3

CHy
O-Sli—C3H5+CHZCHZO)éCH3
CHj
A?=Rf-C=CH,CH,CH,~Si(OCHs)s
CH,CH,CH,-Si(OCH3),

CH; CHs
I 1
o—sl,i—o—sli—C3H6{-CHZCH20§;CH3
CH; CHs
A2=Rf-C=CH,CH,CH,~Si(OCH),
CH2CH20H2'S|(OCH3)3

OCH,
O=CjHg Si—-CH,CH,04;-CHs
OCHs
AZ=Rf-C~CH,CH,CH,SI(OCH3);
CH,CH,CH,-Si(OCHa),

O-CH,CH,CH,Si(OCH3)s
Az-Rf-(ID—CHZCHZCHZSi(OCH3)3
CH,CH,CH,Si(OCH3)5

trong d6 A% va Rf 13 trong tu nhu dugc mb ta néu trén.
Tiép theo, polyme chira nhém flooxyalkylen c6 cong thirc (7) duge mo ta.

[Cong thirc hoa hoc 51].

AS—Rf—J (7)

Trong coéng thitc (7), Rf 1a twong ty nhu dugc md ta néu trén, va 1a cdc nhom

turong tu nhu cdc nhém dugc mo ta dbi véi Rf trong cong thirc (2).

Trong cong thic (7); A’-Rf-J, A’ 1a nhém hydrocarbon chira flo héa tri mot c6
CF;- hoic CF,H- & mét dau, tiy § chira nguyén tir oxy, hoic J (tirc 12 nhém héa tri mot
c6 cong thire (8) sau; -V-C(=0)N(S),..(M).), va tdt hon néu nhém hydrocarbon chira flo
héa tri mdt c¢6 CF;- hoic CF,H- & mdt ddu, tiy ¥ chira nguyén tir oxy 13 nhém C;-Cg
floalkyl, va ddc biét 12 tot hon néu nhém floalkyl c6 CF;- hogc CF,H- & mét dau ctia

polyme.
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Vi du vé nhém hydrocarbon chira flo héa tri mot cé CF;- hodc CF,H- ¢ mét dau,

tly ¥ chira nguyén tir oxy bao gdm cac nhém sau.
[Cong thitc hoa hoc 52]
CFH— CF3— CoFs— CiF7— C4Fg—
CF,H—  C3F,OCFHCF,0OCH,—  CF30CFHCF,0CH,—
CF30C3FgOCFHCF,0CH,—
Trong cdng thic (7); A*-Rf-J, J 1a nhém héa tri mét c6 cong thirc (8) sau.
[Coéng thic hda hoc 53]
(I? S|2-e
—Vv—C—N—M,  (8)
Trong cong thirc (8), V 13 nhém hydrocarbon héa tri hai C»-Cys tity ¥ ¢6 lién két
don hoic lién két ete, va V khéc véi lién két don duge mé ta cu thé duéi day. Trong cac

cong thic ciu tao sau, tbt hon néu lién két héa tri bén phai dugc lién két véi nguyén tir
cacbon (-C(=0)-).

[Cong thirc hoa hoc 54]
—CH,OCH,—
—CH,0CH,CH,CHLCH,—
—CH,CH,CH,0OCH,CH,CH,—

Trong cong thire (8), S 1a twong tu nhu dugec mo ta néu trén, va la cdc nhém tuong

tur nhu cac nhém duoc mb ta dbi vai S trong cong thire (5).

Trong cong thirc (8), e bing 1 hodc 2, va t6t hon néu bang 1, nhu e trong cong
thac (5).

Trong cong thirc (8), M 1a nhém hoda tri mot c6 cong thie (9) sau.
[Cong thirc hda hoc 55]
S|3-f
_Y—‘C_Wf ( 9 )
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Trong cong thic (9), Y, S, va W 1a tuong tu nhu duge mo ta néu trén, va 1a cac

nhém tirong tir nhu cic nhém duge mé ta ddi véi Y trong cong thie (1), S trong cong

thirc (5), va those exemplified trong cong thire (1).

Trong cdng thirc (9), £ 13 s6 nguyén nim trong khoang 1 dén 3.

Vi du vé& nhém héa tri mot cé cdng thirc (9); -Y-C(S);.{ W); (tic 14 M trong cdng

thirc (8)) bao gdbm cac nhém sau.

[Cbng thirc hoa hoc 56]

_C3H6_Si(OCH3)3

—CsHqy

....,CH2_

—CH,—

-Si(OCH3)3

C3He—Si(OCH3)s
El_'C3H6'Si(OCH3)3

C.:sz_SI(OCHg):g
(?—CSHG_Si(OCH;g)g,
CgHG_Si(OCH3)3

?3H6_Si(OCH3)3
(I:—C3H6_Si(OCH3)3
CHj

CHy = GH;
03H6—§i~@—§i-C3H6—Si(0CH3)3

CHs CHs

CHo =\ GHo
C_C3H6""%i‘@’SIi"C3H6—Si(OCH3)3

CHs CHs

CHs CHa
C3H6'_§1_®-SII_C3H6_S|(OCH3)3

CHs CHs

GHs GHy

CHg Si-0-Si-C3HgSi(OCHa)3

CH; CHs
CHy CHy

C_C3H6_Sli'O'Sli_C3H6'Si(OCH3)3
CHs CHj,

GHs GHy

C3Hp Si-0-Si-C3He"Si(OCHa)3
CH; CHs

37



50536 | 38/98

Vi du v& nhém héa tri mot c6 cong thire (8); -V-C(=0)N(S),..(M), bao gbm nhém

sau.
[Cbng thirc héa hoc 57]

O
1 H
—C—N—C3Hg—Si(OCHz)3

O

n H
—C_N-C7H14_SI(OCH3)3
0 C3He-Si(OCHs)s

1!
_C—N_CHz'ﬁ_C3H5'Si(OCH3)3

9 H ?3H6'Si(OCH3)3
—C'—N—CHZ'?—CsHG‘Si(OCHg)g
C3Hs—Si(OCHa)s
9 H ?3H6'Si(OCH3)3
—C=N-CHy~C~CaHe=Si(OCH: )
CHs

CHy CHy
C3H6-Sli—®—Sli-CsHe-Si(OCHg)g,

CHs CHg3
O CH CHj

3
1 H 1 1
_C_N"CHz'T"C3H6'Sli_®73li‘C3He'Si(OCH3)3

CHs CHs
CH

(e s
CsHe—§iO§i--CgHs-Si(OCP13)3

CHs CHs

s gt
C3H6‘S|i_o_sli_C3H6'SI(OCH3)3
CH; CHs
? H GHa  Ghs
—’C—N—CHZ'C-CaHe'Siwi-O-Sli-CgHe'Si(OCHs)g
CHz CHs
CHs CI)H3

1
CaHa-Sli—O—Sli—C3He-Si(OCH3)3
CH; CHs

11
_C —N_C3H6_Si(OCH3)3
I
(C,H40¥5CH3

o)
1]
— C=N=CgHo—Si(OCHs)s
CHs
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[Cong thirc hoa hoc 58]

O
1]
_C_'}I_C3H6'—S|(OCH3)3
C3He'Si(OCH3)3

0
1
—C-—N _CaHe _SI(OCH3)3

0
11
—C—l}l—C3H5—SI(OCH3)3
HaC = Si=CsHs~Si(OCHs)s
CH;

0O
—B—N—CgHe—Si(OCH3)3
i
H3C -‘Sli_ C3H5" SII'(' CzH4o ')5 CH3
CH3 ’ CH3

[Cong thirc hoa hoc 59]

(I)I H C3H5'Si(OCH3)3
— CH,0CH;~C~N=CH,"C~C3Hs-Si(OCHy);
C3He—Si(OCH,)3

GHs G
CaHg~Si=0=8i~C3He~Si(OCHs)3
CH; CHs

? H GHa  CHa
—CHZ0CH;~C=N—CH,~C=CyHgSi=0~Si=C3Hq~Si(OCH)3
CH; CHs
CH; CHs
I 1
CaHs—Sli—O-Sli—C3H5-Si(OCH3)3
CH; CHs

0
1
— CH;0CH,~C—N=CgHe—Si(OCHs);
C3Hg-Si(OCH3)s
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Vi du vé polyme chira nhém flooxyalkylen cé cong thirc (7) bao gbm cac polyme

sau:

[Cong thitc hoa hoc 60]

i H .
A3—Rf-C—N—C3Hg—Si(OCHz)3

2
A3—Rf-C—N—C;H;4=Si(OCHa)3

9 ?3H6'Si(OCH3)3
A3—Rf—C—N—CHZ-E—C3H6-Si(OCH3)3

0 C3Hg-Si(OCH3);
I 13 6
A?’—Rf—c—N—CHZ-CI:—Cg,He-Si(ocHe,)3
C3Hs—Si(OCH3)3

9 H (I:3H6'Si(OCH3)3
A3—Rf-C—N—CHZ-(i“,—C3He-Si(OCH3)3
CHs

oo /= G
C3H6-Sli—®—8|i-C3H6-Si(OCH3)3
CHs CHs
0

1 H ?H3 - ?Ha
A3—Rf-C—N—CHZ-C—C3H6-Sli4<\:>—Sli—CaHe-Si(OCH3)3
CHs CHs

CHs CHs
i ]
CsHs—§iO§i—c3H6-Si(OCH3)3
CHs CHs;
GHo St
CsHsSi=0=8i=C3Hg~Si(OCHs);
CH; CHs
? GHs  CHa
A3—Rf-C—N—CHZ-C—C3H5-S'i—O—Sli—C3H5-Si(OCH3)3
CH; CHs
s gh
CsHe—sli—o—sl,i—csHe-Si(OCHs)3
CHs CHg
0
A3—Rf-8—N—C3H6—Si(OCH3)3
(C|32H4O-)3CH3
2
A3—Rf—C—I}l—C3H6—Si(OCH3)3

CHs;
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[Cbng thitc hoa hoc 61]

0
]]
A3—-Rf—C—l}l—C3H6—-Si(OCH3)3
C3H5'Si(OCH3)3

0
1l
A3_ Rf-C— N—C3H6—S|(OCH3)3

0]
1]
A3_Rf"C —T}I_C3H6—S|(OCH3)3
HaC= Si= CaHg-Si(OCHs)s

CH;
i
A3=Rf-C—N—C3Hg—Si(OCHy)3
G
H3C—Sli"C3H6'SIi+C2H4O')§CH3
CH;  CHs,
[Cong thirc héa hoc 62]
(0] C3H5'Si(OCH3)3

I H
A3—Rf—CHZOCHz—C—N—CHz-Cl)—C3Hs-Si(OCH3)3
' C3He—Si(OCH5)3

(I3H3 ?Ha
C3H6-Sli—O—Sli—C3He-Si(OCH3)3
CH; CHg
n H (I;Hs ?H3
A3—Rf—CH20CH2-C—N-CH2-C|3—CgHs-S‘ii-O-Sli—C3H6-Si(OCH3)3
| CHSH3CH§H3
CsHs-—S:;i—O-S:i-C3H6-Si(OCH3)3
CH; CHs

o)
1
A3—Rf-—CHZOCHZ—C—I;I—CSHG—Si(OCHg,);.,
C3H6'Si(OCH3)3

trong d6 A va Rf 1a trong tw nhu dugc mo ta néu trén.

41/98

Ché phidm xir Iy bé mit chira cdc polyme chira nhém flooxyalkylen theo sing ché

c6 thé 12 hdn hop con chira polyme chira nhém flooxyalkylen khong chira nhém silyl co

thé thily phan c6 cong thic (10) sau (sau ddy c6 thé duoc goi 1a polyme khong chira

nhém silyl cé thé thuy phan hoic polyme khong chic) ngodi polyme chira nhém
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flooxyalkylen chira it nhit mot nhém silyl c6 thé thity phan va/hogc san phim ngung tu
thiy phan mot phan cia né duoc mé ta néu trén (tic 13 ché phim polyme chira nhém

flooxyalkylen).

[Cong thirc hda hoc 63 ]

At—Rf—A 4 (10)
trong d6 Rf 1a trong ty nhu dugc mo ta néu trén, va cac vi du vé cac nhém nay
c6 thé bao gdm cac nhém ﬁro*ng tu nhu c4c nhém duoc mo ta d6i voi Rf trong cdng thirc
2), va A? doc 14p 1a nhém hydrocarbon chira flo héa tri mot c6 CF;- hodc CF,H- ¢ mot
dAu, tiy ¥ chtra nguyén tir oxy, -OR?, -COOR? hoic -PO(OR?), [trong d6 R® 13 nguyén tir
- hydro hodc nhém hydrocarbon héa tri mot C4-Cyg].

Trong cong thic (10), A4_ d6c 14p 1a nhém hydrocarbon chira flo hoéa tri mdt ¢
CF;- hotic CF,H- & mdt du, tiy ¥ chira nguyén tir oxy, -OR?, -COOR? hoic -PO(OR?),, va
nhém hydrocarbon chira flo hoéa tri mot c6 CF3- hodc CF,H- & mot déu, tuy y chira
nguyén tr oxy la cidc nhém twong tu nhu cidc nhom dugc mo ta d6i v6i nhom
hydrocarbon chira flo héa tri mot c6 CF3- hodc CF,H- & mot dau c6 cong thic Al tay y

chira nguyén tir oxy.

Theo sang ché, R® 1a nguyén ttr hydro hoac nhém hydrocarbon hoa tri mot C;-Cy,
t6t hon néu nhém hydrocarbon héa tri mdt 1a nhém hydrocarbon héa tri mét C;-Cg, va
cac vi du vé& cac nhém nay bao gdm nhém alkyl nhu metyl, etyl, propyl, butyl, pentyl,
hexyl va octyl, nhém alkenyl nhu vinyl va allyl, nhdm aryl nhu phenyl va tolyl, nhém
aralkyl nhu benzyl va phenyletyl, va cdc nhém tuong ty, va t6t hon néu R® 13 nguyén tir
hydro, C;-Cs nhém alkyl, va phenyl. |

Vi du vé -OR?, -COOR?, -PO(OR?), ¢6 cong thirc A* bao gdm -OH, -OCHs, -OC,Hs,
-COOH, -COOCHj, -COOC,Hs, -PO(OH),, -PO(OCHj3),, va -PO(OC,Hs),.
Vi du v& polyme khong chira nhém silyl c6 thé thity phan cé cong thirc (10) bao

gom cac polyme sau:

[Cbng thirc hoa hoc 64]
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CF3-0O-(CF,0),(C2F40)4-CF3
CF3-O-(CF,0),(C2F40)4(C3Fs0)-CF3
CF3-O-(CF20)(C2F 40)4(C4Fg0)s-CF3
CF3-0O-(CF0),(C2F40)q(C3Fg0)p(C4Fg0)s-CF3
[Cong thirc hda hoc 65]
CF3-0-(C,F40)4-CF3
CF3-O-(C3F0),-CF5-COOH
CF3-0-(CF,0),(C4F 40)4-CF,-COOCH;
CF3-0-(C2F40)4(C4F50)s-CF,-PO(OH),
CF3-O-(CFZO)p-(C2F4O)q-(C3F60)r--CFé-OH
CF3-0-(C2F40)q(C4F0)s(CgF 120)-CF2-OCH3
HOOC-CF,-0-(CF20),(C2F 40)q(C3F0):(CsF 160)p-CFo-COOH
HO-CF2-O-(CF,0)p(C2F 40)(C3F60)r(C4Fg0)s(CsF 100)¢(CeF 120)-CF2-OH

trong d6 p’, @', r’, 8’, t’, W’ vatong chap’, @', 1, s°, t’ vauw’ la tuong tu nhu néu
trén, mdi don vi ¢6 thé 13 mach théng hodc mach nhanh, va cac don vi ldp lai ri€éng biét
trong c4c ddu ngodc don véip’, @', ', s’, " vau’ ¢b thé duoc lién két ngiu nhién.

Ché pham xtr Iy bé mat theo sang ché chira polyme chira nhém flooxyalkylen c6 it
nhit mot nhém c6 cong thic (1) & mot hodc nhidu dau cia phan tir va/hodc san phim
ngung tu thiy phan mot phn cia né, hozc hdn hop polyme chira nhém flooxyalkylen
chira polyme chira nhém flooxyalkylen va/hoic san phdm ngung tu thily phan mét phan
ctia n6, dugc md ta néu trén, va thudng chira it nhit mot polyme chira nhém flooxyalkylen
c6 it nhat mot, tdt hon néu it nhat hai, nhém silyl c6 thé thiy phan & mot dau cta chudi
phan tir ¢6 cong thiic (2), (4), hodc (7) va/hodc san phdm ngung tu thity phan mot phan cua
nd (polyme dugc cai bién & moét dau tin cung), hodc it nhit mot polyme chtta nhom
flooxyalkylen c6 it nhit mot, tbt hon néu it nhit hai, nhém silyl c6 thé thily phan & c4 hai
d4u cta chudi phan tir ¢6 cong thirc (2), (4), hodc (7), vi/hodc san phim ngung tu thay
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phan mot phan ciia n6 (polyme dugc cai bién & ca hai ddu tan cliing), hoic hdn hop chira
it nhat mot trong sb cac polyme dugc cai bién & mot dau tan cung va it nhit mot trong sb
cac polyme duogc cai bién & ca hai ddu tin cing, hoic con chira hdn hop chira polyme
khong chira nhém silyl ¢6 thé thiy phan (ché pham polyme chira nhém flooxyalkylen)
trong cac ché phim bét ky nay.

Trong hén hop polyme chira nhém flooxyalkylen (ché phdm polyme chira nhém
flooxyalkylen) duoc chira trong ché pham xtr 1y bé mit niy theo sang ché, ty 18 tron coa
polyme dugc cai bién & mot ddu tan cling va/hoic pdlyme duogc cai bién & ca hai dau tin
cling va polyme khong chira nhém silyl c6 thé thay phén khéng bi gioi han cu thé, nhung t6t
hon néu ty 18 ctia polyme khong chita nhém silyl ¢6 thé thiy phan ndm trong khoang tir 0%
dén 30% mol, va dic biét 1a nidm trong khoang tir 0 dén 10% mol, tinh trén todn bd ché
phim polyme chira nhém flooxyalkylen bao gdm polyme dugc cai bién & mot dAu tan cling
va/hoic polyme dugc cai bién & ca hai diu tin cling va polyme khéng chira nhém silyl c6 thé

thuy phan.

Trong ché phdm xir Iy b mit theo sang ché, phan bd khdi lugng phan tir cua
polyme chita nhém flooxyalkylen va/hodc san pham ngung tu thiy phan mot phan cta n6
hoiic ché phdm polyme chtra nhém flooxyalkylen c6 thé nim trong khoang tir 1,2 dén 1,8,
t5t hon néu 1,20 dén 1,80, t6t hon nita néu nim trong khoéng tir 1,22 dén 1,70, va hon

nira tbt hon néu nim trong khoang tir 1,25 dén 1,65.

Trong ché phim xr 1y bé mat theo sang ché, t5t hon néu khéi lugng phan tir trung
binh sb ctia polyme chira nhém flooxyalkylen va/hodc san phdm ngung tu thily phan mot
phan ciia n6 hoic ché phidm polyme chira nhém ﬂooxyalkyleﬁ nim trong khoang tir 1000
d&n 20000. Tt hon nita néu khdi lvong phan tr trung binh s§ nay nim trong khoang tir
2000 dén 10000, hon nita tdt hon néu nim trong khoang tir 2500 dén 9000, va dic biét 13
t6t hon néu ndm trong khoang tir 3000 dén 8000, dudi goc dd kha ning tao ra mang cb
dac tinh chéng thdm nuéc/diu va kha ning chdng triy xudc rt cao.

Polyme chira nhém flooxyalkylen cé phan bd khéi hrgng phan tir va/hodc khdi
luong phén tir trung binh s6 va/hodc san phdm ngung tu thity phan mot phin ctia n6 hoic
ché phdm polyme chira nhém flooxyalkylen can be obtained by rectifying or molecular

distilling a composition chtra hén hop cta polyme dugc cai bién & mét dau tin cung
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va/hodc polyme dugc cai bién & ca hai dau tin cing va polyme khong chira nhém silyl c6

thé thiiy phan, va/hoic a partial hydrolytic condensate cuase cac polyme.

Polyme chita nhém flooxyalkylen cé phén b6 khédi lwong phan tir vi/hoic khéi
luong phan tir trung binh s va/hodc san phim ngung tu thily phan mot phin cta né hoic
ché phdm polyme chira nhém flooxyalkylen ciing c6 thé duoc diéu ché bang cach trude
tién tao ra hop chit flo duoc st dung trong téng hop polyme chita nhém flooxyalkylen c6
phan b khdi lrong phan tir va/hoic khéi lwong phén tir trung binh sb.

Chét xtc tac ngung tu thiy phan c6 thé dugc bd sung vao ché pham xir 1y bé mat
theo sang ché néu can. Vi du vé chét xuc tac ngung tu thity phan bao gdm hop chét thiéc
hiru co nhu thiéc dibutyl dimetoxit va thiéc dibutyl dilaurat, hop chét titan hiru co nhu
tetra-n-butyl titanat, axit hitu co nhu axit axetic, axit metansulfonic, va axit carboxylic
duoc cai bién bang flo, va axit vo co nhu axit hydrocloric va axit sulfuric. Trong sb cac
hop chét ndy, axit axetic, tetra-n-butyl titanat, thiéc dibutyl dilaurat, va axit carboxylic
duoc cai bién bing flo duge vu tién. Luong duoc bd sung 1a lugng xic tac, va thudng
nim trong khoang tir 0,01 dén 5 phin khéi lugng, va dic biét 1a nim trong khoang tir
0,1 dén 1 khéi lugng/khéi hrong, tinh trén 100 phan khéi lugng ciia polyme chira nhém
flooxyalkylen chira it nhit mot nhém silyl c6 thé thity phan va/hodc san phim ngung tu

thity phan mot phan ctia né.

Hon nita, ché phdm xir Iy bé mit theo sang ché c6 thé chira dung méi. Tét hon néu
‘dung moi la dung moi hydrocarbon béo duge cai bién bang flo nhu perﬂoheptan hodc
perflooctan, dung moi olefin dugc cai bién bang flo nhu metoxyperflohepten, dung méi
hydrocarbon thom duogc cai bién bing flo nhu m-xylen hexaflorua, benzoﬁ‘iﬂorua, hodc
1,3-triﬂémetylbenzen, dung méi ete dugc cai bién bing flo nhu metyl perflobutyl ete, etyl
perflobutyl ete, hodc perflo(2-butyltetrahydrofuran), dung moéi alkylamin dugc cai bién
bang flo nhu perflotributylamin hodc perflotripentylamin, dung moi hydrocarbon nhu xang
dau, toluen, hoic xylen, dung méi keton nhir axeton, metyl etyl keton , hodc metyl isobutyl
keton. Trong sb cac dung méi ndy, dung méi dugc céi bién bing flo (dwoc goi 1 dung
mdi trén co s¢ flo) dugc wu tién ddi véi d6 hoa tan va kha nang thAm uét, va 1,3-
triflometylbenzen, m-xylen hexaflorua, perflo(2-butyltetrahydrofuran), perflotributylamin,

va etyl perflobutyl ete ddc biét dugc uu tién.
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Cé4c dung mdi c6 thé duoc sit dung trong adhdn hop of two hoic cao hon, va t6t
hon néu polyme chira nhém flooxyalkylen va/hodc san phim ngung tu thity phan mot phan
ctia n6 be uniformly dugc hoa tan trong dung méi. Nong 9 t6i wru clia polyme chira nhém
flooxyalkylen va/hodc san phdm ngung tu thiy phan mot phan ctia né duge hoa tan trong
dung mdi c6 thé dugc chon thich hop theo phwong phap sir dung ché phim xir 1y bé miit,
va khong bi giéi han cu thé. Polyme chira nhém flooxyalkylen va/hogc sén phim nguﬁg tu
thity phan mot phan cta né thudng duoc hoa tan dén nbéng d6 nim trong khoang 0,01%
dén 30% khéi luong, t6t hon néu nim trong khoang tir 0,02% dén 25% khéi lugng, va tht
hon nita néu ndm trong khoang tir 0,05% dén 20% khéi lugng.

Ché phim xir 1y bé mit c6 thé dugc phi vao dé bang phuong phap da biét Bét ky
nhu phuong phap pht biang ban chai, phuong phép nhing, phuong phap xit va phuong
phép bay hoi. Trong truong hop cia phuong phap bay hoi, ché d6 gia nhiét c6 thé 1a ché
do gia nhiét béng dién tr& hodc ché do gia hhiét EB va khong bi giéi han cu thé. Nhiét do
héa clng thay dbi phu thudc vao phuong phap hoa cimg cu thé. Vi du, trong trudng hop
ctia phuong phap phu truc tiép (phuong phap phii bing ban chai, phuong phap nhing
hozc phwong phép xit), cac diéu kién héa cing thich hgp bao gdm nhiét 6 ndm trong
khoang tir 25°C dén 150°C, dic biét 12 nim trong khoang tir 25°C dén 120°C trong 0,5
dén 48 gity, dic biét 13 12 dén 24 gid. Ngoai ra, khi ché phdm nay dugc phu bang phuong
phap bay hoi, t6t hon néu nhiét d6 héa ciing nim trong khoang tir 25°C dén 150°C, dic
biét 12 ndm trong khoang tir 25°C dn 120°C, trong 0,5 dén 48 giv, dic biét 1a 12 dén 24
gid. Cac diéu kién héa cting 4m ciing hitu ich.

L6p pht héa cimg thudng cé chidu day nim trong khoang tir Snm dén 30nm, dic

biét 12 ndm trong khoang tir 8nm dén 20nm mac du chiéu day phu thudc vao loai dé.

Pé duge xtr Iy bang ché phim xir 1y bé mit theo sang ché khong bi gi6i han cu thé,
va ¢6 thé dugc 1am bing vt liéu mong mudn bat ky bao gém gidy, vai, kim loai, oxit kim
loai, tAm thuy tinh, vat liéu déo, vat liéu gbm va thach anh. Ché phém xtr 1y bé mit theo
sang ché c6 thé tao ra dic tinh chéng thAm nudc/dau, dic tinh truot bé mit, dic tinh ma
sat dong thip, va kha ning chéng trdy xuéc cho dé. Cu thé, ché pham xir 1y bé mat dugc

sir dung hitu hiéu d& x Iy thiy tinh duoc ling dong SiO, hoic dé thach anh.
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Theo sang ché, t6t hon néu @6 chénh 1éch v tri sb 46 mo duge do bang phuong
phap theo JIS K 7136 giita dé va vat phdm c6 dé nay va 16p phi héa cimg céu thanh tir
vat liéu hoa cing dugc tao ra tir ché phém xu ly bé mit theo sang ché ndy duoc tao ra
trén d6 (tire 12 tri s6 thu duge bing cach 14y tri s6 dd mo chi clia dé trir di tri s6 d6 mo cia
dé duoc xir Iy bé mit bang 16p phi héa cting cdu thanh tir vét liéu héa cing duoc tao ra
tir ché pham xir 1y bé mit theo sang ché) bang 0,2 hoic nho hon, va dic biét 14 tdt hon néu
0,15 hozc nhd hon. Khi do chénh 1éch vé tri s6 ¢6 mo bang 0,2 hodc nho hon, 16p phu
héa clmg c6 kha ning nhin thiy cao va kha nang chdng mai mon rat cao c6 thé duoc tao
ra. DO chénh 18ch vé tri s6 d6 mo c6 thé dugc thiét 14p bang 0,2 hodc nhé hon bang cach
tao ra 16p phu héa cimg bang cach st dung polyme chira thém flooxyalkylen c6 it nhat
hai nhém cé cong thire (1) & mot hodc nhidu dau cia phan tir khi polyme chira nhém
flooxyalkylen duoc stt dung trong ché phdm xir Iy bé mit theo sang ché, va hon nita bing
cach st dung ché phdm xt 1y bé mat trong d6 phan bd khdi lwong phan tir ciia polyme
chira nhém flooxyalkylen 13 phin bd khéi luwgng phan tir twong ddi rong nim trong
khoang tri sd dac trung.

Vi du v& vat phim duoc xir 1y bing ché phim xir 1y bé mit theo sang ché bao gém
thity tinh, mang phi cimg, mang c6 d6 cimg cao, mang chdng phan xa, kinh deo mit,
thau kinh quang hoc, dé thach anh, va céc vat phém turong ti. Cu thé, ché phém xu 1y bé
mat theo sang ché c6 thé duoc st dung hiru hidu 1am ché phdm xi Iy dé tao ra 16p chdng
thAm nude/dau trén bé mit cia thiy tinh duoc ram va thay tinh dugc xi 1y chdng phan xa.
Vi du thye hi¢n sdng ché

Sang ché s& dugc mo ta chi tiét hon thong qua cac vi du tdng hop, cac vi du va cac
vi du so sanh sau, nhung sang ché khéng chi gi6i han & cac vi du nay.

Phuong phap do phan bb khdi lugng phan tir

Polyme chtra nhém flooxyalkylen hodc ché phdm polyme chira nhém
flooxyalkylen dugc do bang cach st dung phuong phap sic ky tham gel (GPC), va phan
bd khéi lwong phan tir (ty 1 cla khéi luong phan tir trung binh khéi (Mw)/khdi lugng
phan tit trung binh s6 (Mn)) dugec tinh toan. Céc diéu kién do 13 nhu sau.

Céc diéu kién do
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Dung méi khai trién:hydrocloflocarbon (HCFC)-225
Téc d6 dong:1 mL/phut
B0 phan phat hién: bd phan phat hién tdn xa 4nh séng bay hoi

Cot:TSKgel Multipore HXL-M duoc san xuit boi Tosoh Corporation
Kich ¢ hai c6t bang 7,8 mme x 30 cm

Nhiét d6 c6t:35°C
Thé tich tiém mAu:100pL (dung dich cé ndng do bang 0,1% khdi luong)
Phuong phap tinh toan khéi luvgng phan tir trung binh s

Déi v6i polyme chira nhém flooxyalkylen hodc ché pham polyme chira nhém
flooxyalkylen, khéi luong phan tir trung binh s§ (Mn) dugc tinh to4n tir ty 1€ cuong dd
pic dic trung ctia phan tich '’F-NMR.

Vidu 1-1

Hop chét c6 cong thirc (1a) va ¢ khéi lvong phan tir trung binh s6 bang 4000 va
phan bb khéi lugng phan ti bing 1,32 (hop chit ban dau) dugc st dung cho quy trinh
téng hop sau.

[Cong thirc hda hoc 66]
CF3O(CF;0):(C,F40),CF,COOH {1a)
(p/g=1.0,p+q=46)
50g hop chét c¢6 cong thirc (1a) 12 hop chit ban dau duge hoa tan trong dung moéi
hdn hop chira 5g 1,3-triflometylbenzen va 20g metanol. Sau khi khudy dung dich & nhiét 4o
60°C trong 4 gi0, 16p phia dudi dugc loai bo, va dung moi dugc chung cét trong diéu kién

4p suét giam dé thu dugc 40g hop chit dang 16ng. Hop chét thu dugc dugc kiém ching 13
hop chét ¢ cong thire (1b) bang ’F-NMR.

[Cong thirc hda hoc 67]
CF30(CF30),(CoF.0),CF,COOCH;  (1b)
(p/g=10,p+qg=46)
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Thiét bi phan tng dugc nap véi 40g hop chét c6 cong thirc (1b), 36g allylmagie
clorua, va 30g ASAHIKLIN AC6000 (dugc san xuét boi AGC Inc.), va hon hop duge
khudy & nhiét do 60°C trong 2 gid. Sau d6, lrgng thich hop cta axit hydrocloric dugc bd
sung vao d6, va hdn hop duogc khudy, sau d6 rira sach bang nuéc. Hon nita, 16p phia duéi
duoc loai bo, va dung méi duge chung cit trong diéu kién 4p sudt giam dé thu dugc 30g
hop chét dang léng. Hop chét thu duge dugc kiém chimg 13 hop chét c6 cong thic (1c)
bing ’F-NMR va "H-NMR.

[Cong thurc hoa hoc 68]

OH
CF30(CF,0),(C,F40),CF,—C—CH,CH=CH,  (1c)

CH,CH=CH,
(p/fg=1.0.p+q=48)

Thiét bi phan tng duoc nap véi 30g hop chit c¢6 cong thirc (1c), 15g 1,3-
triflometylbenzen, 2,4g trimetoxysilan, va 0,015g dung dich toluen chira phirc chat axit
cloplatinic/vinylsiloxan (chira 4,5x 10 mol chi 1a Pt), va hdn hop duge khuéy & nhiét 3o
80°C trong 3 gio. Sau d6, dung mdi va cac chét phan mg chua phan g dugc chung ct
trong diéu kién chan khong dé thu duge 25g hop chét dang 16ng. Hop chat thu duge dugc
kiém chung 13 hop chét c6 cong thire (1d) bing "H-NMR. Hop chit c6 cong thic (1d) c6
khdi lwong phan tir trung binh s bang 4400 va phan bd khdi lrgng phén tir bing 1,32.

[Cong thuc hoa hoc 69]

CF40(CF0},{C,F40),CF; —C——CsHgSi(OCHa)

Sf

(1d )

el

CaHzSI{OCH, )3
(pfq=1.0p+qg=46)
Hop chét thu dugc néu trén (polyme chira nhém flopolyete) dugce hoa tan trong

Novec 7200 (etyl perflobutyl ete dugc san xuit boi 3M) @8 c6 ndng d6 bing 20% khdi

lugng, d& thu duoc ché phdm xir Iy bé mat 1-1.
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Vidu 1-2
Hon hop ciu thanh tir 80% mol hop chit c6 cong thirc (2a-1) va 20% mol hop
chit c6 cong thuc (2a-2) va c6 khbi lrong phan tir trung binh sé bang 4000 va phéan bd
khéi luong phéan tir bang 1,35 (hop chat ban dau) dugc sir dung cho quy trinh tdng hop

sau.

| Céng thirc hda hoc 70]
CF,0(CF,0),(C,F40),CF,COOH {2a-1)

HOOCCF,O(CF,0),(C,F,0),CF,CO0H (2a-2}

plg=1.0p+q=46)

50g hdn hop céu thanh tir 80% mol hop chat cé cong thirc (2a-1) va 20% mol hop
chit c6 cong thirc (2a-2) 12 hop chit ban dau dugc hoa tan trong dung mdi hdn hop chira
5g 1,3-triflometylbenzen va 20g metanol. Sau khi khudy dung dich & nhiét d6 60°C trong
4 gi0, 16p phia dudi dugc loai bo, va dung mo6i dugc chung cit trong diéu kién ap suét
giam dé thu dugc 40g hop chit dang 16ng. Hop chét thu dugc duge kiém chung 12 hdn
hop céu thanh tir 80% mol hop chit ¢é cong thirc (2b-1) va 20% mol hop chit ¢ cong
thirc (2b-2) bang "F-NMR.

[Céng thitc héa hoc 71]

CF40(CF20),(CoF40).CF,CO0CH, (2b-1)

CH3OOCCF0(CF,0),{CoF40),CF;CO0CH,  (2b-2)
(plqg=1.0,p+q=46)

Thiét bi phan tmg duoc nap véi 40g hdn hop ciu thanh tir 80% mol hop chat co
cong thirc (2b-1) va 20% mol hop chit c6 cong thirc (2b-2), 36g allylmagie clorua, va
30g AC6000, va hdn hop duoc khudy & nhiét do 60°C trong 2 gid. Sau d6, lugng thich
hop ctia axit hydrocloric dugc bd sung viao d6, va hdn hop dugc khudy, sau d6 rira sach
béng nudc. Hon nita, 16p phia dudi duge loai bo, va dung moéi duge chung cit trong didu

kién 4p sudt giam d& thu dugc 30g hop chét dang 1éng. Hop chat thu duoc dugc kiém
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chimg 13 hén hop ciu thanh tir 80% mol hop chét ¢é cong thirc (2¢-1) va 20% mol hop
chit ¢6 cong thirc (2¢-2) bang ’F-NMR va 'H-NMR.

[Cbng thitc hoa hoc 72]

OH
CF30(CF40),(CyF40),CFz~—C——CHCH=CH; {2c-1)
CHZCH=CH;
OH OH

H;C=HCH;C —C—CF;0{CF;0},{C,F40),CFy —C —CHCH=CH, {2¢-2}
CHzCH=CHx CH>CH=CH>

Trong thiét bi phan tng, 30g hdn hop cu thanh tir 80% mol hop chét c6 cong
thirc (2c-1) va 20% mol hop chit cé cong thic (2¢-2), 15g 1,3-triflometylbenzen, 2,4g
trimetoxysilan, va 0,015g dung dich toluen chira phirc chat axit cloplatinic/vinylsiloxan
(chta 4,5><10’8 mol chi 13 Pt) dugc tron, va hon hop duge khuéy & nhiét do 80°C trong 3
gidr. Sau d6, dung méi va cac chét phan g chwa phan tmg duge chung cit trong didu
kién chan khong dé thu dwoc 25g hop chit dang 16ng. Hop chét thu duogc duogc kiém
chimg 13 hdn hop ciu thanh tir 80% mol hop chit c6 cong thirc (2d-1) va 20% mol hop
chit ¢6 cong thuc (2d-2) bang "H-NMR. Hdn hop ciu thanh tir 80% mol hop chét cé
cong thire (2d-1) va 20% mol hop chét ¢ cong thirc (2d-2) c6 khdi lugng phén tir trung
binh s6 bang 4500 va phan bd khdi lugng phan tir bang 1,35.

[Cong thirc héa hoc 73]
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OH
CF30(CF,0}4{(C2F40),CF,—C —CaHsSI{OCHs); (2d-1)
C4HeSIOCHs
OH OH

(H3C0)3SiC3H; —C ~—~CF,0{CF30),(C,F20),CF;—C—C3HsSIOCHs)s  (2d-2 )

CaHeSI{OCH:), CsHeSi{OCH; 2
(p/q=1,0.p+q=46)

Hén hop thu duge néu trén (polyme chira nhém flopolyete) dugc hoa tan trong
Novec 7200 dé c6 ndng d6 bang 20% khéi luong, dé thu dugce ché phdm xir Iy bé mat 1-2.

Vidu1-3

Hbn hop ciu thanh tir 76% mol hop chét c6 cong thic (3a-1), 19% mol hop chat
c¢6 cong thirc (3a-2) va 5% mol hop chét ¢ cong thirc (3a-3) va c6 khbi lugng phan tir
trung binh s§ bing 4000 va phan bd khéi lrong phan tir bang 1,37 (hop chét ban dau)
duoc sir dung cho quy trinh téng hop sau.

[Cong thirc hda hoc 74]

CF30(CF0),(C2F40),CF,COOH

HOOCCF0{CF,0),(C2F401,CF;CO0H (3a-2)

(pfg=1.0,p+qg=46)

50g hdn hop cu thanh tir 76% mol hop chit cé cong thirc (3a-1), 19% mol hop
chat c6 cong thirc (3a-2) va 5% mol hop chét cé cong thiic (3a-3) 12 hop chit ban dau
duoc hoa tan trong dung mdi hdn hop chira 5g 1,3-triflometylbenzen va 20g metanol. Sau
khi khuéy dung dich & nhiét do 60°C trong 4 gi¢, 16p phia dudi dugc loai bo, va dung
mdi duge chung cit trong didu kién ap sudt giam dé thu dugc 40g hop chét dang 1éng.
Hop chét thu duoc duge kiém chimg 13 hdn hop ciu thanh tir 76% mol hop chét c6 cong
thirc (3b-1), 19% mol hop chat c¢6 cong thirc (3b-2) va 5% mol hop chét cé cong thirc (3b-
3) bang ""F-NMR.
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[Cong thirc hoa hoc 75]

CF30(CF0),(C4F401,CF,CO0CH; (3b-1)
CH300CCF;0(CF20),{C:F40),CF:CO0CH; (3b-2)
CF30(CF70),(C,F40),CF3 (3b-3)

(pfg=1,0p+g=48)

Thiét bi phan tmg duoc nap v6i 40g hdn hop ciu thanh tir 76% mol hop chét c6
cong thire (3b-1), 19% mol hop chit cé cong thirc (3b-2) va 5% mol hop chat c6 cong
thac (3b-3), 36g allylmagie clorua va 30g AC6000, va hdn hop duoc khudy & nhiét do
60°C trong 2 gi¢. Sau d6, lugng thich hgp cua axit hydrocloric dugc bd sung vao d6, va
hdn hop dugc khudy, sau d6 rira sach bang nuée. Hon nita, 16p phia duéi dugce loai bé, va
dung méi duoc chung cit frong didu kién 4p suét giam dé thu dugc 30g hop chét dang
16ng. Hop chét thu dugc duge kiém ching 13 hdn hop cAu thanh tir 76% mol hop chét c6
cong thie (3c-1), 19% mol hop chit cé cong thic (3¢c-2) va 5% mol hop chat c6 cong
thirc (3¢-3) bang "F-NMR va 'H-NMR.

[Cong thirc héa hoc 76]
OH

|
(3c-1)

[
"
)
O
O
o
O
=
£
o
T
A
o
‘O
T
™
T....
!
T
R
)
i
9]
£
Pt

CH,CH=CH,
OH OH

:
i

§

H,C=HCH,C —C —CF,0(CF,0},(C,F .0),CF,—C——CH,CH=CH, (3c-2)
é
CH,CH=CH, CH,CH=CH;,
CF;0(CF,0),(C,F,0),CF; (3c-3)

(pig=10,p+g=486)

Trong thiét bi phan tng, 30g hon hop céu thanh tir 76% mol hop chét ¢ cong
thite (3¢-1), 19% mol hop chat ¢ cong thirc (3c-2) va 5% mol hop chét c6 cong thirc

(3¢-3), 15g 1,3-triflometylbenzen, 2,4g trimetoxysilan, va 0,015g dung dich toluen chira
' 53



50536 54/98

phirc chét axit cloplatinic/vinylsiloxan (chia 4,5 x10® mol chi 13 Pt) duogc tron, va hén
hop dugc khudy & nhiét d6 80°C trong 3 gid. Sau d6, dung moi va céc chét phan tng
chua phan tmg dugc chung cét trong diéu kién chan khong dé thu duoc 25g hop chét
dang léng. Hop chét thu duoc duoc kiém ching 12 hdn hop chu thanh tir 76% mol hop
chit c6 cong thirc (3d-1), 19% mol hop chit cé cong thirc (3d-2) va 5% mol hop chét cb
cong thic (3d-3) bang 'H-NMR. Hn hop cu thanh tir 76% mol hop chét ¢ cong thirc
(3d-1), 19% mol hop chét c6 cong thirc (3d-2) v 5% mol hop chit c6 cong thirc (3d-3) c6
khéi lwong phén tir trung binh sé bang 4400 va phan bd khéi lwong phén tir bang 1,37.
[Cong thirc héa hoc 77]
OH
CaHESI{0CH;)

OH ?H

(H;CO)SiCoHg €~ CF0(CF0),(CoF40);CF, —C——CyHsSI(OCHy); (342 )
|
‘z;H:}S‘I{(}CHE‘lg GQHQE’HQCH;L

lp/g=1.0,p+q=46)

Hén hop thu duoc néu trén (polyme chira nhém flopolyete) dugc hoa tan trong
Novec 7200 dé c6 ndng do bing 20% khdi lrong, dé thu dugc ché pham xir 1y bé mit 1-3.

Vidu1-4

30g hop chat c6 cong thirc (Ic) theo vi du 1-1, 30g 1,3-triflometylbenzen, 2,7g
allyl bromua, va 0,06g tetrabutylamoni iodua dugc tron. Sau d6, 2,4g kali hydroxit dugc
bd sung vao do, sau d6 hdn hop dugc khudy & nhiét do 60°C trong 11 gid. Sau d6, lugng
thich hop cta axit hydrocloric duoc bd sung vao d6, va hdn hgp duge khudy, sau d6 rira
sach bang nudc. Hon nita, 16p phia dudi duge loai bd, va dung méi duge chung cat dé thu
duoc 28g hop chét dang léng. Hop chit thu duoc duge kiém ching 13 hop chét c6 cong
thirc (4a) bing "F-NMR va 'H-NMR.
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[Cong thirc hoa hoc 78]

O—CH,CH=CH,
CF30(CF50),(CF :0),CF—C —CH;CH=CH, (4a)
CH,CH=CH,

p/fg=1.0,p+q=46)

25g hop chit c6 cong thic (4a), 15g 1,3-triflometylbenzen, 3,6g trimetoxysilan, va
0,023g dung dich toluen chira phtrc chét axit cloialatinic/vmylsﬂoxan (chira 4,5%10°® mol chi
12 Pt) duoc tron, va hdn hop duoc khqu & nhiét do 80°C trong 3 gi¢. Sau d6, dung mdi
va cac chit phan tmg chua phan tmg duoc chung cét trong didu kién chén khéng dé thu
dwoc 23g hop chit dang long. Hop chit thu duge dugc kiém ching 13 hop chét c6 cong
thirc (4b) bang 'H-NMR. Hop chit c6 cong thirc (4b) c6 khéi lrong phan tir trung binh sb
bing 4500 va phan bb khéi lrong phén tir bing 1,32. /

[Cong thirc hoa hoc 79]

CF30(CF20)(CoF40)qCF, —C—CyHeSIOCHs)s

G;HsSg(QCth

(pfg=1.0 p+q=46)

Hop chit thu duoc néu trén (polyme chira nhém flopolyete) duoc hoa tan trong
Novec 7200 dé c6 ndng d6 bang 20% khéi luong, dé thu duoc ché phdm xir Iy bé mat 1-4.

Vidu I-5

30g hop chét c6 cong thirc (1c) theo vi du 1-1, 30g 1,3-triflometylbenzen, 7,8g
dietylen glycol 2-bromoetyl metyl ete, va 0,07g tetrabutylamoni iodua dugc trn. Sau do,
6,2g kali hydroxit dugc bd sung vao d6, sau dé6 hdn hop was aged ¢ nhiét d6 60°C trong
11 gid. Sau d6, lugng thich hop ciia axit hydrocloric dugc bd sung vao d6, va hdn hop

dugc khuay, sau d6 rira sach bang nude. Hon nita, 16p phia duédi dugc loai bd, va dung moi
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dugc chung cét trong diéu kién 4p sudt giam dé thu duoc 28g hop chat dang 16ng. Hop
chit thu duge duge kidm chimg 13 hop chit c6 cong thic (5a) bang F-NMR va 'H-
NMR.

[Cong thirc hda hoc 80]
0——CH,GH,0—-CH,
CF30(CF,0),(C;F40),CF,—C—CH,CH=CH, (52)

CH,CH=CH,

(p/q=1.0p+q=46)

25g hop chét ¢ cong thire (5a), 15g 1,3-triflometylbenzen, 2,4g trimetoxysilan, va
0,015g dung dich toluen chira phirc chit axit cloplatinic/vinylsiloxan (chira 2,510 mol
chi 13 Pt) duoc tron, va hdn hop duoc khudy & nhiét 46 80°C trong 3 gio. Sau do, dung
mdi va cac chit phan tmg chua phan tmg dugc chung cét trong diéu kién chan khong dé
thu dugc 23g hop chét dang 16ng. Hop chét thu duge duge kiém chimg 13 hop chit c6
cong thirc (5b) bang "H-NMR. Hop chét c6 cong thirc (5b) c6 khdi luong phan tir trung
binh s bing 4400 va phan bd khéi lvong phan tir bing 1,32.

[Cong thirc hdéa hoc 81]

O~{-CH3CH,0~};CHz
CFaO(CF0)(CoF0),CF—C——CaHgS{OCHz)a - (5b)
CaHgSI{OCHz ),
(pla=1.0p+q=46)
Hop chét thu duoc néu trén (polyme chira nhém flopolyete) dugc hoa tan trong
Novec 7200 dé c6 ndng dd bang 20% khdi lwong, dé thu dwoc ché phdm xir Iy bé mat 1-5.

Vidu 1-6
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Hop chit c6 cong thirc (6a) va c6 khdi lugng phan tir trung binh sb bang 6000 va
phan bd khédi lugng phan tir bing 1,45 (hop chét ban d4u) duge st dung cho quy trinh
tong hop sau.

[Cong thic hoa hoc 82]

CF30(CF,0)(C4F,0),CF,COOH (Ba)
(p/g=0.94p+q=63)

50g hop chét c6 cong thirc (6a) 13 hop chit ban dau duoc hoa tan trong dung méi
hdn hop chira 40g AC6000 va 20g metanol. Sau khi khudy dung dich & nhiét d6 60°C
trong 11 gid, 16p phia dudi dugce loai bd, va dung méi duge chung cét trong diéu kién 4p
suét giam d& thu duoc 40g hop chit dang 1éng. Hop chit thu duoc dugce kiém chimg 13
hop chit c6 cong thirc (6b) bang "F-NMR.

[Cong thic hoa hoc 83]

CF30(CF,0),(C,F,0),CF,CO0CH, {(Bb)

(pig=094p+qg=63)

Thiét bi phan tng dwoc nap voi 40g hop chit cé cong thirc (6b), 40g allylmagie
clorua, 41g AC6000, va 54g PF5060 (dugc san xuét boi 3M), va hdn hop duge khudy &
nhiét do 50°C trong 2 gi¢. Sau d6, luwgng thich hgp cta axit hydrocloric dugc bd sung vao
d6, va hon hop duoc khuéy, sau do rira sach béng nude. Hon nira, 16p phia duéi dugce 1oa_1i
b6, va dung mdi dugc chung cit trong diéu kién 4p sudt giam dé thu duoc 30g hop chét
dang 16ng. Hop chét thu dugc duoc kiém ching 13 hop chit c6 cong thic (6¢) bang "°F-
NMR vi 'H-NMR.

[Cong thitc hoa hoc 84]
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OH
|
CF30(CF,0),,(C,F:0),CF,~—C——CH,CH=CH,
|

CH,CH=CH,

(66}

(p/g=0.94. p+q=~83)

30g hop chit c6 cong thirc (6¢), 15g AC6000, 2,4g trimetoxysilan, va 0,015g dung
dich toluen chira phirc chét axit cloplatinic/vinylsiloxan (chira 4,5x10™° mol chi 13 Pt)
duoc tron, va hdn hop dugc khuéy & nhiét 46 80°C trong 3 gid. Sau d6, dung mdi va cac
chét phan tmg chua phan tng duoc chung cit trong diéu kién chan khong dé thu duoc
25g hop chét dang léng. Hop chét thu duoc duge kiém chimg 12 hop chat c6 cong fhl'rc
(6d) bang 'H-NMR. Hop chét c6 cong thirc (6d) c6 khdi lugng phan tir trung binh s
bang 6400 va phan bd khéi Iwgng phén tir bang 1,45.

[Cong thirc héa hoc 85]

OH

CF30(CF,0),(C4F40),CF, —C—C5HgSI{OCH; ), {(6d)

C4HzSi{OCH;)4

p/g=0.94, p+q=63)

Hop chit thu dugc néu trén (polyme chira nhém flopolyete) dugc hoa tan trong
Novec 7200 dé c6 nf‘)ng do béng 20% khoi lugng, dé thu duoc ché phém xu ly bé mit 1-6.

Vidu 1-7
Hop chét c6 cong thie (7a) va cé khéi luong phan tir trung binh sé bang 9000 va

phan bb khdi luong phén tir bang 1,53 (hop chit ban dau) dugc st dung cho quy trinh
téng hop sau.

[Cong thic hda hoc 86]
CF40(CF,0)p(C4F.0)4CF,COOH (7a)
(p/fg=0.82p+g=94)
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50g hop chét c6 cong thirc (7a) 13 hop chit ban déu duoc hoa tan trong dung méi
hdn hop chtta 40g AC6000 va 20g metanol. Sau khi khuéy dung dich & nhiét d6 60°C
trong 11 gidy, 16p phia duéi duge loai bé, va dung méi duoc chung cét trong diéu kién 4p
sudt giam dé thu dugc 40g hop chét dang léng. Hop chét thu dugce dugc kiém chimg 13
hop chét cé cong thirc (7b) bang F-NMR.

[Cong thirc hda hoc 87]

CFO(CF0),(CaF:O}CFCOQOCH; [7b)

(p/g=0,82.p+q=04)

Thiét bi phan tng dugc nap v6i 40g hop chéit cé cong thic (7b), 40g allylmagie
clorua, 41g AC6000, va 54g PF5060, va hdn hop dugc khudy & nhiét d6 50°C trong 2 gio.
Sau do, lugng thich hop cua axit hydrocloric dugc bd sung vao do, va hén hop dugc
khudy, sau d6 rira sach bang nuéc. Hon nita, 16p phia dudi duoc loai bd, va dung méi
duoc chung cit trong didu kién 4p suét giam dé thu dugc 30g hop chit dang 1ong. Hop
chat thu dugc dugc kiém chimg 13 hop chit c¢6 cong thic (7¢) bang "F-NMR va 'H-
NMR.

[Cong thirc hoa hoc 88]

OH
CR30(CF0),(CoF40),CF5 —C—CH,CH=CH, {7c)

(p/q=0.82,p+q=94)

30g hop chét co cong thic (7¢), 15g AC6000, 2,4g trimetoxysilan, va 0,015g dung
dich toluen chira phirc chit axit cloplatinic/vinylsiloxan (chtra 4,5x10° mol chi 13 Pt)
duoc tron, va hon hop duoc khudy & nhiét 6 80°C trong 3 gid. Sau d6, dung mdi va cac
chét phan tmg chua phan tmg dugc chung cit trong didu kién chan khong dé thu dugc
25g hop chét dang léng. Hop chit thu dugc duoc kiém chimg 13 hop chit ¢é cong thirc
(7d) bang 'H-NMR. Hop chit c6 cong thic (7d) c6 khdi luong phan tir trung binh sb
bang 9,400 va phan b khéi lugng phén tir bang 1,53.
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[Céng thirc hda hoc 89]

OH

CF 40(CF ,0){CoF 40),CF; —C—C3HgSi(OCH, )3 (7d)
§ ,
C3HgSIOCH; )

(plqg=0.82,p+q=094}

Hop chit thu dugc néu trén (polyme chira nhém flopolyete) dugc hoa tan trong
Novec 7200 dé c6 ndng do bang 20% khdi luong, dé thu dugc ché pham xir 1y bé mat 1-7.
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Vidu 1-8

Hop chit c6 cong thirc (8a) va c6 khdi luong phan tir trung binh s§ bing 4000 va
phan bd khéi lurong phan tir bing 1,32 (hop chit ban dau) duge st dung cho quy trinh
téng hop sau.

[Cong thitc hoa hoc 90]

CF3O{CF 01, {CyF . 0},CF,—CHZOH {8a)

(p/q =10, p+q=46)

Thiét bi phan tng dugc nap véi 50g hop chét ¢ cong thic (8a) 13 hop chét ban
du, 8,5g allyl bromua, 1,0g tetrabutylamoni hydro sulfat, va 7,0g a 30% khdi lugng
dung dich nudc natri hydroxit, va hén hop duogc khuéy & nhiét do 60°C trong 11 gid. Sau
d6, lwong thich hop cia axit hydrocloric duge bd sung vao d6, va hdn hop dugc khudy,
sau d6 rira sach. Hon nita, 16p phia dudi dugc loai bo, va dung moéi duge chung cht trong
didu kién 4p suét giam dé thu duogc 40g hop chit dang 16ng. Hop chit thu dugc duoc |
kiém chimg 13 hop chét c6 cong thuc (8b) bing '"F-NMR va 'H-NMR.

[Cong thirc hoa hoc 91]

CF30(CF,0),(C2F40),CF,—CHOCH:CH=CH;  (8b)

(p/a=1.0 p+q=48)

40g hop chat c6 cong thirc (8b), 8g 13-triflometylbenzen, 7,0g 1,4-
phenylenbisdimetylsilan, va 0,015g dung dich toluen chta phuc chat axit
cloplatinic/vinylsiloxan (chtra 4,5% 10® mol chi 1a Pt) duoc tron, va hén hop duoc khudy
& nhiét d6 80°C trong 5 gid. Sau d6, dung méi va cac chat phan timg chua phan tng dugc
chung cét trong didu kién chan khong dé thu dugc 35g hop chit dang 1éng. Hop chat thu
dugc duge kidm chimg 12 hop chit c6 cong thirc (8c) bing 'H-NMR.
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[Cong thirc hda hoc 92]
TH ?H
CF3O(CF;0},(C5F..0),CF;—CH,0C Hg- ﬁé «i “‘ E};s —H {Bc}
;:s Jg
(p/g=1.0,p+q=48) CHs CHs

30g hop chit c6 cong thuc (8c), 8g 1,3-triflometylbenzen, 1,8g
Vinyltrimetoxysﬂan va 0,015g dung dich toluen chta phiic chat axit
cloplatinic/vinylsiloxan (chira 4,5x10® mol chi 13 Pt) dugc khudy & nhiét d6 80°C trong
5 gidy. Sau d6, dung méi va cac chit phan tmg chua phan tmg dugce chung cit trong didu
kién chan khéng dé thu duoc 25g hop chat dang léng. Hop chét thu duoc duge kiém
chimg 13 hop chit ¢ cong thirc (8d) bang 'H-NMR. Hop chét c6 cong thirc (8d) c6 khéi
lwong phén tir trung binh s6 biang 4400 va phan bd khéi lvong phén tir bang 1,32.

[Cong thirc hoa hoc 93]
CHg

CHg

pfg=1.0,p+q=46)

Hop chat thu duoc néu trén (polyme chira nhém flopolyete) duoc hoa tan trong
Novec 7200 dé c6 ndng d6 bang 20% khdi lugng, dé thu duoc ché phdm xir 1y bé mat 1-8.

Vidu1-9

30g hop chat c6 cong thic (1b) theo vi du 1-1, 10g 1,3-triflometylbenzen va 6,0g
2,2-diallyl-4-penten-1-amin duoc khudy & nhiét d6 50°C trong 5 gio. Sau d6, dung méi
va cac chit phan tng chua phan tmg dugce chung cit trong didu kién chan khong dé thu
dugc 25g hop chat dang 1éng. Hop chat thu duoc duge kiém chimg 13 hop chit c6 cong
thirc (9a) bing "H-NMR.

[Cong thirc hoa hoc 94]
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a {}Hgﬁ;HﬂC Ha
i :
CFsQICR20) G201 Cr 2 CANAC R, G Ereen=CHy (9a)

CH:CH=CH;

25g hop chét ¢ cong thirc (9a), 10g 1,3-triflometylbenzen, 2,0g trimetoxysilan, va
0,015g dung dich toluen chira phirc chét axit cloplatinic/vinylsiloxan (chira 4,5x10® mol
chi 13 Pt) duoc tron, va hdn hop duge héa gia & nhiét 6 80°C trong 3 gid. Sau do, dung
mdi va cac chit phan tmg chua phan tmg duoc chung cit trong didu kién chin khong dé
- thu dugc 25g hep chét dang 16ng. Hop chét thu duoc duoc kiém chimg 13 hop chét c6
cong thirc (9b) bang 'H-NMR. Hop chét ¢6 cong thirc (9b) c6 khdi Iwgng phan tir trung
binh s6 bang 4,600 va phan b khéi luong phan tir bang 1,32.

[Céng thirc hda hoc 95]
5 CsHgSHOQCHs)s
X I
CF3O(CR0,(CoF4 0} CF 3 = C ~NHCH; —C—C3HgSHOCH; )5 Lsb)

éEHasu,OCHng

fpig=1.0, p+g=486)

Hop chit thu duge néu trén (polyme chira nhém flopolyete) duoc hoa tan trong
Novec 7200 dé c6 ndng d6 bang 20% khdi luong, dé thu dugc ché phdm xir Iy bé mit 1-9.

Vi du so sanh 1-1

- Quy trinh twong tu nhu trong vi du 1-1 dugc thuc hién chi khac 1a st dung hop chét
c¢6 cong thue (1a) va cé khéi lwong phan tir trung binh sé bing 4000 va phan bd khdi
luong phan tir bang 1,02 1am hop chét ban diu thay cho hop chét c6 cong thirc (1a) va c6
khdi Irgng phan tir trung binh s bang 4000 va phan bd khdi luong phan tir bang 1,32 1am
hop chit ban du trong vi du 1-1 dé thu dugc hop chét chi cdu thanh tir hop chét c6 cong
thirc (10a) va c6 khdi luong phan tir trung binh sé bang 4400 va phan b khdi luong phan
tir bang 1,02, va hop chét nay duoc hoa tan trong Novec 7200 dé c6 ndng do bang 20%
khéi luong, dé thu dugce ché phdm xir 1y bé mat 1-10.

[Cong thirc héa hoc 96]
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CF30(CF20),(C2F40)qCF2 =~ C——C3HsSi{OCHs)3 (10a)

C5H,SIOCHs);
(pfq=1.0,p+q=486)

Vidu so sanh 1-2

Quy trinh twong tw nhu trong vi du 1-2 duoc thuc hién chi khac 1a sit dung hdn
hop cdu thémh tir 80% mol hop chat cé cong thirc (2a-1) va 20% mol hop chét c6 cong
thirc (2a-2) va c6 khéi lugng phan tir trung binh s§ bang 4000 va phan bd khédi lwong
phan tir bing 1,05 1am hop chit ban ddu thay cho hdn hop cédu thanh tir 80% mol hop
chét c6 cong thirc (2a-1) va 20% mol hop chat c6 cong thirc (2a-2) va cb khdi lugng phan
tir trung binh s& bang 4000 va phan bd khdi luong phéan tir bing 1,35 1am hop chit ban
dAu trong vi dy 1-2 @ thu duoc hdn hop cau thanh tir 80% mol hop chét c6 cong thire
(11a-1) va 20% mol hop chét c6 cong thire (1 1a-2) va c6 khdi luong phan tir trung binh
s6 bang 4500 va phan bd khdi Iwong phan tir bang 1,05, va hén hop nay dugc hoa tan
trong Novec 7200 & 6 ndng do bang 20% khdi lwong, dé thu duoc ché phim xir 1y bé
mat 1-11.

[Cbng thuc hoa hoc 97]

OH
CF30(CF,0).(C,F. 0} CF,—C ‘;“szH §SI(OCH3), {11a-1}
CaHgSI{OCH; )5
OH OH

]
; e
(H3C0)8IC3H; —C—CF,0(CF,0),{C,F 10),CF,—C—C3HgSi{OCH;);

i L .
(p/9=1.0,p+q=46) (118-2)

Vi du so sénh 1-3
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Quy trinh tuong tu nhu trong vi du 1-1 dugc thuc hién chi khéc 1 sir dung hop chét
¢ cong thirc (1a) va ¢6 khéi lugng phéan tir trung binh sé bang 4000 vi phan bb khdi
luong phén tir bing 1,07 1am hop chét ban dau thay cho hop chat c6 cong thirc (1a) va c6
khéi lugng phan tir trung binh sb bang 4000 va phin bd khdi lugng phan tir bang 1,32
1am hop chét ban dau trong vi du 1-1 dé thu duoc hop chét c6 cong thire (1c), quy trinh
teong tu nhu trong vi du 1-5 dugc thuc hién chi khac 13 sit dung hop chit ndy 1am hop
chat trung gian d& thu duoc hop chit chi cau thanh tir hop chit ¢ cong thic (12a) va c6
khéi luong phén tir trung binhA s& bang 4400 va phan b khéi lugng phan tir bang 1,07, va
hop chit nay duoc hoa tan trong Novec 7200 d8 c6 ndng do bang 20% khéi lugng, dé thu

dwgc ché pham xir Iy bé mat 1-12.

[Cong thirc hda hoc 98]

C FéQ(CF:O}p{GhF_;G}QG T T C:HgSIfC}CH’;h t 12a }

C3HeSI{OCH:)4

ad

(plq=1.0p+qg=48)

Vi du so sanh 1-4

Quy trinh twong tu nhu trong vi du 1-6 dugc thuc hién chi khac 1a sir dung hop chét
c6 cong thuc (6a) va c6 khdi 1u<_5ng phén tir trung binh s& bang 6000 va phan bd khéi
luong phan tir bang 1,07 1am hop chét ban dAu thay cho hop chat ¢ cong thirc (6a) va c6
khéi luong phan tir trung binh s§ bang 6000 va phan b6 khéi lrgng phan i bang 1,45 lam
hop chét ban diu trong vi du 1-6 dé thu duoc hop chét chi ciu thanh tir hop chit c6 cong
thirc (13a) va c6 khdi lugng phan tir trung binh s6 bing 6400 va phan bd khéi lugng phan
tir bang 1,07, va hop chit nay duoc hda tan trong Novec 7200 dé c6 ndng d6 bang 20%
khdi luong, dé thu duge ché phdm xtr Iy bé mit 1-13.

[Cbng thirc hda hoc 99]
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OH
CF30(CF20)p(C2F40)qCF2_C_C3H68|(OCH3)3 ( 13a )
C3HgSiI(OCH3)3

(p/q=0.94,p +q~63)
San xuit mang héa cing

MBOi ché phim xir 1y bé mit (5pL) du:dc ling dong bing cach bay hoi chan khéng
trong cac diéu kién bao gdm 4p suét bang 2,0x 10 Pa va nhiét do gia nhiét bang 700°C 1én
kinh cuong luc héa hoc (50 mmx100 mm) (Gorilla 5 dwoc san xudt béi Corning) cé bé
mit ngodi ciing bay hoi véi SiO, ¢6 chidu day nim trong khoang tir 10nm dén 12nm. Lc')p
ling dong dugc héa cing trong didu kién moi truong & nhiét do bang 80°C va do 4m bang

80% trong 12 gid dé thu duoc 16p phi hda cting c6 chiéu diy bang 10nm.

Dbi voi mdi 16p phu hoéa ctung thu duge, géc tiép xic véi nude duge do bang
phucng phap sau. Cac két qua dugc thé hién trong Bang 1.

Phuong phap do géc tiép xtic v6i nude

Bing cach s dung thiét bi do gbc tiép xtc Drop Master (Kyowa Interface
Science Co., Ltd.), 16p phi héa cing trén kinh dugc do vé géc tiép xtc voi nudc 13 chi

s6 chéng thAm nué6ce (giot 20ul, nhiét d6 25°C, d6 4m 40%).

Bang 1
phant | Koo luomg [ Goo tidp
khéi lwong phan tu xue Vol
A an trung binh nude
phén ti It o
s0 @)
Vi du 1-1 Ché phim xir Iy bé mjt 1-1 1,32 4400 7
Vidy1-2 Ché pham xir 1y bé mit 1-2 1,35 4500 6
Vidu 1-3 Ché pham xir Iy bé mjt 1-3 1,37 4400 5
Vidu1-4 Ché pham xtr 1y bé mit 1-4 1,32 4500 10
Vi du1-5 Ché pham xr 1y bé mit 1-5 1,32 4400 12
Vidu1-6 Ché phim xir Iy bé mjt 1-6 1,45 6400 5
Vidu1-7 Ché phim xir 1y bé mit 1-7 1,53 9,400 5
Vidu1-8 Ché phim xir 1y bé mit 1-8 1,32 4400 9
Vidy1-9 Ché pham xir 1y bé mit 1-9 1,32 4,600 12
Vi du so sénh 1-1 Ché pham xir Iy bé mat 1-10 1,02 4400 23
Vi du so sanh 1-2 Ché phim xr 1y bé mit 1-11 1,05 4500 28
Vi du so sanh 1-3 Ché phdm xtr Iy bé mit 1-12 1,07 4400 35
Vi du so sénh 1-4 Ché pham xir Iy bé mat 1-13 1,07 6400 24
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Céc ché phdm xir Iy bé mit theo cic vi du 1-1 dén 1-9 chira polyme chira nhém
flopolyete c6 phan bd khéi luong phén tir trong d6i rong trong khoang dic trung theo
sang ché c6 phan bd khéi luong phan tir rong hon phan bd khéi luong phan tir cia
polyme chira nhém flopolyete duoc chira trong ché pham xir 1y bé mit theo cac vi du so

sanh 1-1 dén 1-4, khién cho géc tiép xtc v6i nuée duge gidm.
Vi du tong hop 1

Hop chit ¢6 cong thirc (1A) va c6 khdi lugng phan tir trung binh s6 bang 4000 va
phan bb khdi Iwong phan tir bang 1,02 (hop chét ban de‘”lu) dugce st dung cho quy trinh
téng hop sau. '

[Céng thirc héa hoc 100]

CF30(CF;0),{C,F40),CF,COOH (1A
(p/q=1.0,p+q=46)
50g hop chét c6 cong thirc (1A) 12 hop chit ban ddu dugc hoa tan trong dung mbi
hdn hop chtra 5g 1,3-triflometylbenzen va 20g metanol. Sau khi khudy dung dich & nhiét
d6 60°C trong 4 gid, 16p phia dudi duoc loai bd, va dung mdi duge chung cét trong didu
kién 4p sudt giam dé thu duoc 40g hop chét dang léng. Hop chit thu dugc dugc kiém
chimg 13 hop chit c6 cong thire (1B) bang F-NMR.

[Cong thirc hda hoc 101]

CF4O(CF,0),(CoF40),CF,CO0CH; (1B

(p/q=1.0,p+q=46)

Thiét bi phan tng dugc nap véi 40g hop chat c¢6 cong thiic (1B), 36g allylmagie
clorua, va 30g ASAHIKLIN AC6000 (dugc san xuét bdi AGC Inc.), va hdon hop duoc
khudy & nhiét 46 60°C trong 2 gid. Sau d6, luong thich hop cta axit hydrocloric dugc bd
sung vao d6, va hén hop dugc khudy, sau d6 rira sach bang nudc. Hon nita, 16p phia duéi
duoc loai bo, va dung mdi duoc chung cét trong diéu kién ap suit giam dé thu duge 30g
hop chét dang léng. Hop chét thu dugce dugc kiém chfmglle‘x hop chit c¢6 cong thirc (1C)

bing "’F-NMR va 'H-NMR.
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[Cong thirc hoa hoc 102]

OH

CF30(CF;0),(CsF:0),CFy~—C~——CH,CH=CH,  (1C)

CH,CH=CH,
(pffq = I,G, P + q = 46)

Thiét bj phan tmg duoc nap véi 30g hop chét c6 cong thiuc (1C), 15g 1,3-
triflometylbenzen, 2,4¢g trimetoxysilan, va 0,015g dung dich toluen chtra phirc chét axit
cloplatinic/vinylsiloxan (chira 4,5x10® mol chi 12 Pt), va hdn hop duoc khudy & nhiét do
80°C trong 3 gid. Sau d6, dung mdi va cic chit phan (mg chua phan ting dugc chung ct
trong diéu kién chan khong dé thu duge 25g hop chét dang 16ng. Hop chét thu duoc dugc
kiém chimg 12 hop chit c6 cong thirc (1D) bang "H-NMR. Hop chit c6 cong thl'ré (1D) ¢o
khéi lwgng phén tir trung binh s bing 4400 va phan bd khéi lugng phan tir bang 1,02.

[Cong thirc hda hoc 103]
OH
CF30(CF;0),(CF40),CF~-C—C3HgSi(OCHy); (1D )

3 5

(pfq=1.0 p+q=46)

Vi du tong hop 2

Hop chit c6 cong thirc (2A) va c¢6 khdi luong phén tir trung binh sé bing 4000 va
phan bb khéi lwgng phan tir bang 1,32 (hop chét ban d4u) dugc sir dung cho quy trinh
tong hop sau.

[Cong thic hda hoc 104]

CF10(CF;0),(C,F40),CF,CO0H  (2A)

P/q=097p+qg=42)
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50g hop chit c6 cong thirc (2A) 12 hop chat ban dAu dugc hoa tan trong dung moi
hén hop chira 5g 1,3-triflometylbenzen va 20g metanol. Sau khi khudy dung dich & nhiét
d6 60°C trong 4 gidy, 16p phia dudi duoc loai bd, va dung mdi dugc chung cat trong didu
* kién 4p sudt giam dé thu duoc 40g hop chét dang 1ong. Hop chit thu dugc dugc kiém
chimg 13 hop chét c6 cong thire (2B) bang F-NMR.

[Cong thirc hoa hoc 105]

CF30(CF,0),(C,F,0),CF,CO0CH; (2B)

(p/q=10.97p+qg=42)

Thiét bi phan tng dugc nap voi 40g hop chit cé cong thirc (2B), 36g allylmagie
clorua, va 30g AC6000, va hdn hop dugc khudy & nhiét ¢ 60°C trong 2 gid. Sau do,
lugng thich hop cua axit hydrocloric duoc bd sung vao d6, va hdn hop duge khudy, sau d6
rira sach bang nuéce. Hon nita, 16p phia dudi duoc loai bo, va dung méi dugc chung cit
trong didu kién 4p sudt giam dé thu duogc 30g hop chit dang 1ong. Hop chét thu dugc
duogc kiém ching 13 hop chét c6 cong thic (2C) bing PF-NMR va 'H-NMR.

[Cong thic hoa hoc 106]
OH
CF30{CF;0),(C;F40},CF,—C—CH,CH=CH,  (2C})

CH,CH=CH,
(p/q=0.97.p+q=42)

Thiét bj phan tng duoc nap v6i 30g hop chit c6 cong thic (2C), 15g 1,3-
triflometylbenzen, 2,4g trimetoxysilan, va 0,015g dung dich toluen chtra phirc chat axit
cloplatinic/vinylsiloxan (chtra 4,5x10® mol chi 13 Pt), va hdn hop dugc khudy & nhiét do
80°C trong 3 gid. Sau d6, dung méi va cac chit phan mg chua phan tng dugc chung cit
trong didu kién chan khong dé thu duoc 25g hop chat dang 1ong. Hop chit thu dugc dugc
kiém chimg 13 hop chét ¢6 cong thirc (2D) bang 'H-NMR. Hop chét ¢6 cong thic (2D) cb
khdi lrgng phan tir trung binh s bang 4400 va phan bd khdi lugng phén tir bing 1,32.

[Cong thirc hoa hoc 107]
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OH

CF30(CF50),(C,F40),CF 3~ C——C3HgSi(OCHs);  (2D)

C4HSi{OCH3)5

(p/q=097,p+q=42)

Vi du téng hop 3

Hop chat ¢6 cong thirc (3A) va ¢ khéi lrgng phan ti trung binh sé bang 8000 va
phan b6 khéi lugng phan tir bang 1,50 (hop chét ban dau) duoc sir dung cho quy trinh
tbng hop sau.

[Céng thirc héa hoc 108]

CF30(CF30),({C4F,0),CF,COOH (3A)
(pfq=1.03p+q=88)

50g hop chat ¢ cong thirc (3A) 13 hop chat ban d4u dugc hoa tan trong dung méi
hdn hop chira 40g AC6000 va 20g metanol. Sau khi khudy dung dich ¢ nhiét d6 60°C
trong 11 gid, 16p phia dudi duoc loai bé, va dung méi duge chung cat trong didu kién &p
sudt giam dé thu dugc 40g hop chit dang 1ong. Hop chat thu duge duoc kiém chimg 13
hop chit c6 cong thic (3B) bang “F-NMR.

[Cong thirc hda hoc 109]

CF30(CF;0),(C,F;0),CF,CO0OCH; {3B)

(pfq= 103 p+q=~86)

Thiét bi phan g dugc nap véi 40g hop chit cé cong thirc (3B), 40g allylmagie
clorua, 41g AC6000, va 54g PF5060, va hdn hop duoc khudy & nhiét ¢ 50°C trong 2 gid.
Sau d6, lwgng thich hop cia axit hydrocloric duoc bd sung vao d6, va hén hop dugc
khudy, sau d6 rira sach bang nudc. Hon nita, 16p phia dué6i duge loai bo, va dung méi

duge chung ct trong didu kién 4p suét giam dé thu duoc 30g hop chit dang 1ong. Hop
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chit thu duge duge kim ching 14 hop chit c6 cong thire (3C) bing F-NMR va 'H-
NMR.

[Cong thic hoa hoc 110]

OH

CF3O(CF0)5(C2F40),CF, —C——CH,CH=CH, (3C)
;
CH,CH=CH,

*ip "fQ:I,Q.Bﬁ p-i-ngﬁj

30g hop chét c¢6 cong thiac (3C), 15g AC6000, 2,4g trimetoxysilan, va 0,015g
dung dich toluen chira phirc chit axit cloplatinic/vinylsiloxan (chira 4,5x10® mol chi 13
Pt) duge tron, va hdn hop duge khuéy & nhiét d6 80°C trong 3 gid. Sau do, dung mbi va
cac chét phan mg chua phan tmg dugc chung cht trong diéu kién chan khéng dé thu
duoc 25g hop chét dang 16ng. Hop chit thu dugc duoc kiém chimg 13 hop chit c¢6 cong
thirc (3D) bang 'H-NMR. Hop chét c6 cong thirc (3D) ¢ khdi lugng phéan tir trung binh
s6 bing 8,400 va phan bd khdi lugng phan tir bing 1,50.

[Cong thic héa hoc 111]

OH
CaHgSi{OCHy ),

pfq=1.03p+q=86)

Vi du tdng hop 4

30g hop chét c6 cong thirc (2C) theo vi du tdng hop 2, 30g 1,3-triflometylbenzen,
7,8g dietylen glycol 2-bromoetyl metyl ete, va 0,07g tetrabutylamoni iodua dugc tron.
Sau d6, 6,2g kali hydroxit dugc bd sung vao d6, sau d6 hdn hop was aged & nhiét do
60°C trong 11 gid. Sau d6, lugng thich hop ctia axit hydrocloric dugc bd sung vao d6, va
hén hop dugce khuéy, sau do rra sach b%lng nude. Hon nita, 16p phia dudi duoc loai bd, va
dung mdi dugc chung cit trong diéu kién 4p suét giam dé thu dugc 28g hop chat dang
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16ng. Hop chét thu dugc duge kiém ching 13 hop chit c6 cong thuc (4A) bang PF.NMR
va 'H-NMR.

[Cong thitc hoa hoc 112]

O0—-CH,CH,0—5-CH;

CR30{CF,0),(C,F40),CF—C ~——{CH>CH=CH; (4A)

Fad

(p/ig=097, p+qg=42)

25g hop chat c6 cong thiic (4A), 15g 1,3-triflometylbenzen, 2,4g trimetoxysilan, va
0,015g dung dich toluen chtra phirc cht axit cloplatinic/vinylsiloxan (chira 2,5x 10® mol chi
13 Pt) dugc tron, va hdn hop dugc khudy & nhiét d6 80°C trong 3 gio. Sau d6, dung moi
va cac chit phan tng chua phan tng dugc chung ct trong diéu kién chan khong dé thu
duoc 23g hop chit dang 1éng. Hop chét thu dugc duge kiém ching 13 hop chét c6 cong
thirc (4B) bang 'H-NMR. Hop chét 6 cong thirc (4B) c6 khéi lugng phéan tir trung binh
s6 bing 4400 va phan bé khéi lugng phan tir bing 1,32, |

[Cong thirc hoa hoc 113]

O—CH,CH,0O —{ECHg
CF30(CF,0){C;F.0),CF;—C—C;H3Si(OCH;); (4B)
CyHzSI{OCH;);

(p/g=097, p+qg=42)

Vi du tong hop 5

30g hop chat ¢6 cong thirc (2C) theo vi du tong hop 2, 30g 1,3-triflometylbenzen,
2,7g allyl bromua, va 0,06g tetrabutylamoni iodua dugc tron. Sau dc’)_, 2,4g kali hydroxit
duge bd sung vao d6, sau @6 hdn hgp duge khudy & nhiét d6 60°C trong 11 gid. Sau do,
lugng thich hgp cta axit hydrocloric dugc bd sung vao d6, va hdn hop duge khudy, sau d6

rira sach bang nudc. Hon nita, 16p phia dudi dugc loai bd, va dung mdi dugce chung cat dé
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thu duge 28g hop chit dang 16ng. Hop chét thu digc duge kiém ching 13 hop chit ¢6
cong thirc (5A) bang "F-NMR va 'H-NMR.

[Cong thirc héa hoc 114]

O——CH,CH=CH,
5%

CF30(CF20)(CF:0),CF—C ——CH,CH=CH; (5A)

H
CH,CH=CHa

(P/a=097.p+q=42)

25g hop chét c6 cong thirc (5A), 15g 1,3-triflometylbenzen, 3,6g trimetoxysilan, va
0,023g dung dich toluen chira phtic chat axit cloplatinic/vinylsiloxan (chtra 4,5 10" mol chi
1a Pt) duoc tron, va hdn hop dugc khudy & nhiét d6 80°C trong 3 gid. Sau d6, dung moi
va cac chit phan tmg chira phan tng duoc chung cit trong diéu kién chan khéng dé thu
duoc 23g hop chét dang 16ng. Hop chit thu duoce duge kiém ching 14 hop chit c6 cong
thirc (5B) bang "H-NMR. Hop chit ¢6 cong thirc (5B) ¢6 khdi lugng phan tir trung binh
36 bang 4500 va phan b khbi lrong phan tir bang 1,32.

[Cong thirc héa hoc 115]

O—C1HgSi{OCHx)

CF3QQZQFQG}Q{G?Fgﬁ}qEFg“‘“C CaHegSi{OCHz),

(5B)
C3sHgSi(OCH3);

(p/q=097 p+qg=42)

Vi du tng hop 6

Hop chét ¢ cong thirc (6A) va c6 khéi lwgng phén tir trung binh s§ bang 4000 va
phan bd khdi luong phan tir bing 1,32 (hop chét ban dau) duoc st dung cho quy trinh
téng hop sau.

[Cong thirc hda hoc 116]
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(p/g= 097, p+q=42)

Thiét bi phan tng dugc nap véi 50g hop chit c6 cong thirc (6A) 14 hop chét ban
dau, 4,2g allyl bromua, 1,0g tetrabutylamoni hydro sulfat, va 6,0g a 30% khéi lugng
dung dich nudc natri hydroxit, va hon hop dugc khqu & nhiét d6 60°C trong 11 gid. Sau
do, lugng thich hop cta axit hydrocloric dugc bd sung vao d6, va hdn hop duge khudy,
sau d6 rira sach. Hon nita, 16p phia dudi dugc loai bo, va dung méi dugce chung cit trong
didu kién 4p suét giam dé thu dugc 40g hop chit dang 16ng. Hop chit thu duoc dugc
kiém chimg 13 hop chit c6 cong thirc (6B) bang F-NMR va '"H-NMR.

[Cong thirc hoa hoc 117]

CF30(CF,0),(CoF40),CF,—CH,OCH,CH=CH,  (6B)

(p/qg=0097,p+q=42)

40g hop chit c6 cong thic (6B), 40g 13-triflometylbenzen, 0,2g
| triacetoxymetylsilan, 3,8g triclosilan, va 0,015g dung dich toluen chua phirc chit axit
cloplatinic/vinylsiloxan (chtra 4,5><10'>3 mol chi 1a Pt) dugc tron, va hdn hop dugc khuéy
& nhiét @6 60°C trong 5 gio. Sau d6, dung mdi va cac chat phan g chura phan @ng dugc
chung cét trong diéu kién chan khong dé thu dugc 36g hop chit dang léng. Hop chét
thu dugce dugc kiém chung 13 hop chét cé cong thire (6C) bang "’F-NMR va 'H-NMR.

[Cong thirc hda hoc 118]

CF30(CF,0)(C5F40),CF 3~ CH;0CH;CH,CHSICl;  (6C )

(p/q=0.97,p+qx42)

Thiét bi phan ung dugc nap véi 36g hop chit c6 cong thuc (6C), 40g 1,3-
triflometylbenzen, va 6,0g allylmagie bromua, va hén hgp dugc khudy & nhiét d6 25°C
trong 10 gio. Sau do, lugng thich hgp cuia metanol duoc bd sung vao d6, va hdn hop dugc

khuéy, sau do6 rira sach. Hon nira, 16p phia dudi dugc loai bo, va dung mdéi dugc chung
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cét trong diéu kién 4p suét giam dé thu duogc 34g hop chat dang 16ng. Hop chét thu duoc
duoc kiém ching 13 hop chit c6 cong thirc (6D) bang "F-NMR va 'H-NMR.

[C6ng thic hoa hoc 119]

(p/q=097,p+q=42)

34g hop chit c6 cong thic (6D), 35g 13-triflometylbenzen, 0,15g
triacetoxymetylsilan, 6,5g triclosilan, va 0,015g dung dich toluen chtra phuc chét axit
cloplatinic/vinylsiloxan (chua 4,5 10" mol chi 1 Pt) duoc trdn, va hon hgp dugc khudy
& nhiét d6 60°C trong 5 gio. Sau d6, dung moi va cac chét phan tmg chua phan Gng dugc
chung cét trong diéu kién chian khong dé thu duoc 36g hop chit dang 1éng. Hop chét
thu dugc duge kidm chimg 13 hop chéit c6 cong thirc (6E) bing "F-NMR va 'H-NMR.

[Céng thirec hda hoc 120]
(p{q=097 ptg=42)
36g hop chét ¢ cong thic (6E), 35g 1,3-triflometylbenzen, 2,0g metanol, va 10g
trimetyl orthoformat duoc tron, va hdn hop dugc khudy & nhiét do 65°C trong 3 giv. Sau
do, dung mdi va cac chét phan tmg chwa phéan tmg duge chung ct trong diéu kién chan
khong dé thu dugc 33g hop chét dang 16ng. Hop chét thu dugc duge kiém chung 13 hop

chét c6 cong thirc (6F) bing 'H-NMR. Hop chit c6 cong thirc (6F) c6 khdi luong phan tir
trung binh s bing 4,600 va phan bd khéi lugng phan tir bang 1,32.

[Cong thirc hda hoc 121]

CF;0(CF,0),(C,F40)4CF,—CH,0CH,CH,CH,Si(CH,CH,CH,SIOCH;).); - (6F )

(p/g=0.97,p+q=42)

Vi du tdng hop 7
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Hop chét c6 cong thirc (7A) va c6 khéi hrgng phan tir trung binh sé bing 8000 v
phan bd khéi Iugng phan ti bang 1,50 (hop chit ban dau) duge st dung cho quy trinh
téng hop sau.

[Cong thitc hda hoc 122]

(p7q=1,03,p+q=86)

Thiét bj phan tGng duoc nap vé6i 50g hop chét c6 cong thirc (7A) 14 hop chét ban
dau, 3,0g allyl bromua, 0,68g tetrabutylamorﬁ hydro sulfat, va 5,9g a 30% khdi lugng
dung dich nw6ce natri hydroxit, va hdn hop dugc khudy & nhiét 46 60°C trong 11 gid. Sau
do, lugng thich hop cla axit hydrocloric duge bd sung vao d6, va hdn hop duoc khudy, -
sau do6 rira sach. Hon nita, 16p phia dudi duge loai bd, va dung méi duoc chung cAt trong
diéu kién 4p suét giam dé thu dugc 45g hop chat dang 16ng. Hop chit thu dugc duogc
kiém chiing 12 hop chét ¢6 cong thuc (7B) bang '’F-NMR va 'H-NMR.

[Cong thic hda hoc 123]

{(p/g=1.03.p+qg=86)

45g hop chit c6 cong thie (7B), 40g AC6000, 0,2g triacetoxymetylsilan, 3,7g
triclosilan, va 0,015g dung dich toluen chira phirc chét axit cloplatinic/vinylsiloxan (chtra
4,5%x10® mol chi 12 Pt) dugc tron, va hon hop du’dc khudy & nhiét d6 60°C trong 5 gio.
Sau d6, dung mdi va cac chit phan tng chua phan tng duge chung cit trong didu kién
* chan khéng dé thu dugc 40g hop chét dang 16ng. Hop chit thu duoc duge kiém ching 1a
hop chat c6 cong thire (7C) bang ’F-NMR va 'H-NMR.

[Cong thirc hoa hoc 124]
CF;0(CF;0),(C,F,0),CF,—CH,0CH,CH;CH,SICl;  (7C)

(p/q=1.03,p+q=86)

&
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Thiét bi phén tng dugc nap véi 40g hop chit c6 cong thire (7C), 40g AC6000,
va 4,3g allylmagie bromua, va hdn hop duoc khudy & nhiét d6 25°C trong 10 gid. Sau
d6, lwong thich hop ctia metanol dugc bd sung vao d6, va hdn hop duge khudy, sau d6
rua sach. Hon nita, 16p phia dué6i dugce loai bd, va dung méi duge chung cAt trong diéu
kién 4p suét giam dé thu dugc 36g hop chit dang léng. Hop chit thu duge dwgc kidm
~ chimg 13 hop chét ¢6 cong thirc (7D) bing "F-NMR va 'H-NMR.

[Cdng thirc hda hoc 125]

(p/q=1.03,p+q~86)

36g hop chit c6 cong thirc (7D), 40g AC6000, 0,10g triacetoxymetylsilan, 3,0g
triclosilan, va 0,015g dung dich toluen chira phitc chét axit cloplatinic/vinylsiloxan (chira
4,5x10"® mol chi 1a Pt) duoc tron, va hdn hop duge khudy & nhiét d6 60°C trong 5 gio.
Sau d6, dung méi va cac chat phan vng chua phan tng duge chung cat trong diéu kién
chin kﬁéng dé thu dugc 30g hop chit dang 16ng. Hop chit thu duge dugc kiém chimng 1a
hop chit c6 cong thire (7E) bang ’F-NMR va 'H-NMR.

| Cong thiic hda hoc 126]

CF30(CF.0),(C,F,0),CF,—CH,OCH,CH,CH,Si{CH, CH,CH, SICl5), (7E}

(pig=1.03 p+qg=86)

30g hop chét cé cong thic (7E), 35g AC6000, 1,0g metanol, va 3,2g trimetyl
orthoformat duoc trdn, va hdn hop duoc khudy & nhiét d6 65°C trong 3 gid. Sau do,
dung moi va cac chit phan ng chua phan tng dwoc chung cit trong diéu kién chan
khong dé thu duoc 33g hop chét dang 1ong. Hop chét thu dwoc dugc kiém ching 13 hop
chit c6 cong thirc (7F) bang "H-NMR. Hop chit c6 cong thirc (7F) c6 khéi luong phan tir
trung binh s bang 8,600 va phan b khdi lugng phan tir bang 1,50.

[Cong thitc hoa hoc 127]
CF30(CF;0),(C,F,40),CF,—CH,0CH,CH,CH,Si(CH,CH,CH,SI(OCH,)s);  (7F)
(p/g=1.03.p+q= 86}
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Vi du tdng hop 8

Dung dich hdn hgp chita 35g dung dich toluen natri bis(2-metoxyetoxy)nhdm
hydrua, 30g tetrahydrofuran va 30g 1,3-triflometylbenzen dugc didu ché. Sau do, 50g
hop chét cé cong thirc (2A) va c¢6 khdi lwong phéan tir trung binh s6 bang 4000 va phan bb
khéi luong phéan tir bing 1,32 1 hop chét ban dau theo vi du tong hop 2 dugc bd sung
nhé giot tir tir vao dung dich hdn hop dugc 1am ngudi trong bé nuée da. Sau khi bd sung
nhd giot, hdn hop duoc khqu & nhiét 46 50°C trong 3 gid. Sau do, axit hydrocloric dugc
bd sung vao d6, va hdn hop dugce khudy, sau d6 rira sach bang nuéc. Hon nita, 16p phia
dudi duogc loai bo, va dung méi duge chung cat trbng diéu kién ap suit giam dé thu dugc
40g hop chit dang 1éng. Hop chit thu duoc duoc klém chimg 13 hop chét c6 cong thirc
(84) bang “F-NMR va '"H-NMR.

[Cong thitc hoa hoc 128]

CF30(CF;0),(CoF 40),CF,~—CH,0H (8A)

{plg=087,p+q=42)

40g hop chét cd cong thuc (8A), 3,ig allyl bromua, va 0,83g tetrabutylamoni
hydro sulfat dugc tron. Sau d¢, 5,5g kali hydroxit dugc bd sung vao d6, sau dé6 hdn hop
duoc khudy & nhiét d6 60°C trong 6 gid. Sau 46, lugng thich hgp cua axit hydrocloric
duoc bd sung vao 46, va hdn hop dugc khudy, sau do rira sach bing nudc. Hon nita, 16p
phia dudi duoc loai bé, va dung méi duoc chung cit dé thu duge 32g hop chét dang long.
Hop chét thu duoc duoc kiém chimg 12 hop chét c6 cong thirc (8B) bing "F-NMR va 'H-
NMR.

[Cong thirc hda hoc 129]

(p/g=0097,p+q=42}

32g hop chat c6 cong thic (8B), 23g 1,3-triflometylbenzen, 7,9¢ 1,3,5,7-

tetrametylxyclotetrasiloxan, va 0,015g dung dich toluen chita phic chét axit

cloplatinic/vinylsiloxan (chtra 4,5 x10® mol chi 13 Pt)»_durqc tron, va hon hop dugc hoéa gia
78 '
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& nhiét @ 75°C for 7 gio. Sau d6, dung moi va cic chét phan tng chua phan tmg duoc
chung cit trong diéu kién chan khéng dé thu duoc 31g hop chét dang léng. Hop chét thu
duoc duge kiém chimg 13 hop chit c6 cong thirc (8C) bang 'H-NMR.

[Cong thire hoa hoc 130]

' ¢, 0O-—SiH -
CF40{CF;0},{C,F40),CF;~—CH,0CH,CH,CH; -8 e {8C)
N
e O a4 0, SiH
pifqg=097.p+q=42) tgi—i}/ CH

HLC

31g hop chit c6 cong thic (8C), 15g 13-triflometylbenzen, 7.2g
octenyltrimetoxysilan, va 0,015g dung dich toluen cha phirc chit axit
cloplatinic/vinylsiloxan (chira 4,5%10° mol chi 13 Pt) dugc tron, va hdn hop duoc héa gia
& nhiét d6 80°C trong 6 gid. Sau d6, dung méi va cac chit phan ung chua phan tmg dugc
chung cit trong diéu kién chan khong d& thu dugc 28g hop chit dang 16ng. Hop chit thu
duge duge kiém ching 13 hop chét c6 cong thie (8D) bing "H-NMR. Hop chét c6 cong
thite {8D) c6 khdi lugng phan tr trung binh s6 bing 4,600 va phan bd khéi luvgng phan tir
bing 1,33. |

[Cong thitc hoda hoc 131]

My P58 CoHiSIOCHs)
e v ) ., \«”Qﬂw:\z,_
CF4O{CF,03{CoF 40— CHyOCH, CH,CHy — i o) (8D)
& %@ ~CgHy581{0CH )y

M3l G, SHOCHS),

Vi du téng hop 9

30g hop chat ¢ cong thirc (2B) theo vi du téng hop 2, 30g 1,3-triflometylbenzen
va 6,0g 2,2-diallyl-4-penten-1-amin dugc khudy & nhiét 6 50°C trong 5 gid. Sau do,
dung mdi va céc chat phan tng chwa phan tng dugce chung cit trong didu kién chan
khong dé thu dwgc 25g hop chét dang 16ng. Hop chét thu dwoc dugc kiém chimg 1a hop
chit ¢4 cong thic (9A) bang 'H-NMR.
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[Cong thitc héa hoc 132]

o CH,CH=CH,
1 : )
CF20(CF20),{C4F20},CF, —C—NHCH, ~C—CH,CH=CH, (9A)

{pig=0.97, p+qg=42)

25g hop chit c6 vcéng thie (9A), 10g 1,3-triflometylbenzen, 2,0g trimetoxysilan, va
0,015g dung dich toluen chira phirc chat axit cloplatinic/vinylsiloxan (chira 4,5x 10°® mol chi
13 Pt) duoc trdn, va hdn hop duge hoéa gia & nhiét dd 80°C trong 3 gid. Sau d6, dung méi
va c4c chit phan g chua phan tng dugc chung ct trong diéu kién chan khong dé thu
dwoc 25g hop chét dang 16ng. Hop chat thu dugc duge kiém chiing 13 hop chit c6 cong
thirc (9B) bang "H-NMR. Hop chit c6 cong thirc (9B) ¢6 khdi lugng phén tir trung binh
38 bing 4,600 va phan bb khéi lrong phan tir bang 1,32.

[Cong thic héa hoc 133]

a Cs HzSi{OCH 5
11 ) 4 ’ S T
CFO{CF,0),(CoF 40),CF; —C—NHCH, —C—C3HeSiOCH;),

pig=0.97 g+q=42)

s

Vi du téng hop 10

Nbi hip niken dugc nap véi 40g hop chéit c6 cong thirc (2B) theo vi du téng hop 2
va 60g metanol. Sau d6, 40g amoniac dang 16ng dugc bd sung vao ndi hip nay & ap suat
biang 1,0 MPa, va khuy & nhiét d6 50°C trong 150 gid. Sau d6, dung méi duge chung cht
trong diéu kién chan khoéng dé thu dugc 35 g hop chét dang 16ng. Hop chét thu duoc dugc
kiém chtng 13 hop chét ¢6 cong thirc (10A) bang PF-NMR va 'H-NMR.

[Cbng thirc hda hoc 134]

(Pig=097.p+g=42)

Dung dich duoc diéu ché bang cach tron 1,6g lithi nhém hydrua va 20g
tetrahydrofuran (THF). Sau do, 35g hop chét c6 cong thire (10A) duoc hoa tan trong 10g
80
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1,3-triflometylbenzen, va dung dich thu dugc dugc bd sung nhéd giot tir tr vao dung dich
THF duogc 1am ngudi trong bé nude da. Sau khi bd sung nho giot, hén hop duoc khudy &
nhiét dd 70°C trong 10 gi¢. Sau do, lugng thich hop cua dung dich nude kali hydroxit
duoc bd sung vao dé, va hdn hop dugc khudy, sau dé rira sach bang nudce. Hon nita, 16p
phia dudi dugce loai bd, va dung mdi dugc chung cét trong diéu kién 4p suét giam dé thu
duoc 31g hop chét dang 16ng. Hop chét thu dugc duge kiém chimg 13 hop chit ¢6 cong
thirc (10B) bang "F-NMR va 'H-NMR.

[Cong thitc hdéa hoc 135]

CFz0{CFzQ 1 CaF 4O, CF2CHaNH: {1087

p/g=0,97 p+qg=42)

31g hop chit c6 cong thirc (10B), 0,3g kali hydrocarbonat, va 2,8g allyl bromua
duoc tron, va hdn hop duoc khuéy & nhiét @6 70°C trong 11 gi¢. Sau d6, lugng thich hop
cua axit hydrocloric dugc bd sung vao do, va hdn hop duge khuéy, sau do rira sach. Hon
nita, 16p phia dudi duge loai bé, va dung méi duge chung cét trong didu kién 4p suét
giam dé thu dugc 28g hop chit dang 1éng. Hop chét thu dugc dugce kiém chimg 13 hop
chit c6 cong thirc (10C) bang "F-NMR va 'H-NMR.

[Cong thirc hda hoc 136]

CF10(CF,01,{CF 401,CF;CHNICH,CH=CH, ), (10C )

(pig:0.97, p+q=42)

28g hop chat c¢6 cong thirc (10C), 30g 1,3-triflometylbenzen, 2,5g trimetoxysilan, va
0,015g dung dich toluen chtra phirc chét axit cloplatinic/vinylsiloxan (chira 4,5% 10°® mol chi
13 Pt) dugc trdn, va hon hop duge héa gid & nhiét do 80°C trong 3 gio. Sau do, dung mdi
va cac chit phan img chua phan tng dugce chung cAt trong diéu kién chan khong dé thu
duoc 25g hop chét dang 16ng. Hop chét thu dugc dugc kiém chimg 13 hop chit c6 cong
thirc (10D) bang "H-NMR. Hop chét cé cong thirc (10D) ¢ khdi lugng phan tir trung
binh sb bing 4300 va phan bb khdi luong phan tir bang 1,32.

[Cong thirc hda hoc 137]
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(pig=0.97 p+rag=42)
Vi du téng hop 11

Hop chét c6 cong thirc (11A) va c6 khéi luong phan tir trung binh sb bang 4,200
'va phan bd khéi luong phan tir bang 1,34 (hop chét ban diu) dugc st dung cho quy trinh
téng hop sau.

[Cong thirc hoéa hoc 138]

O
- I
CF30({CF20),(CF 20),CF;—CHZ0CH; —C—N{CH2CH=CHz)z (11A )

VLT =

(pig=0.97.p+g=42)

&

20g hop cha‘i‘; c¢6 cong thirc (11A) 12 hop chit ban dau, 30g 1,3-triflometylbenzen,
2,4g trimetoxysilan, va 0,015g dung dich toluen ch¥a phic chit axit
cloplatinic/vinylsiloxan (chtra 4,5><10'8 mol chi 12 Pt) dugc tron, va hdn hop dugc hoéa gia
& nhiét 6 80°C trong 3 gid. Sau d6, dung méi va cac chat phan ing chwa phan tng dugc
chung cét trong didu kién chan khong dé thu duoc 18g hop chit dang 16ng. Hop chét thu
duoc duge kiém ching 13 hop chét ¢6 cong thirc (11B) bang 'H-NMR. Hop chét c6 cong
thirc (11B) c¢6 khdi lrong phén ti trung binh sé bang 4400 va phan b khéi lugng phan tir
bang 1,34.

[Cong thic hoa hoc 139]

O
1
CF40({CF30),(C2F40),CFs—CHy0CH, —C—N{CH3CHACH,SHOCHa): {118

(pig=0.97 p+q=42)
Vi du téng hop 12
Hop chét c6 cong thirc (12A) va c¢6 khéi lugng phan tir trung binh sé biang 4000 va
phan bd khdi lwong phan tir bang 1,00 (hop chét ban ddu) dugc st dung cho quy trinh
téng hop sau.

[Cong thitc héa hoc 140]
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CF3CF2CF20fCFConTCFZ'COZCFb (12A)
CF;

Thiét bi phan tmg duoc nap véi 40g hop chét cé cong thic (12A) 12 hop chét ban
dau, 5,9g butenyl magie bromua, va 30g AC6000, va hdn hop dugc khudy & nhiét do
60°C trong 2 gid. Sau d6, lwong thich hop ciia axit hydrocloric dugc bd sung vao dé, va
hén hop duoc khudy, sau do rira sach bang nuée. Hon nita, 16p phia duéi duoc loai bo, va
dung méi durge chung cét trong didu kién ap suét giam dé thu dugce 30g hop chit dang
1ong. Hop chat thu duge duoc kiém chimg 13 hop chit c¢é cong thire (12B) bang "’F-NMR
va 'H-NMR.

[Cong thirc hoa hoc 141]

CF3CFZCFZO<—?FCFZO%——CFZ-CHCHZCHZCH=CH2 (12B)

CF3 /23 OH

30g hop chét ¢ cong thirc (12B), 30g 1,3-triflometylbenzen, 3,3g allyl bromua, va
0,06g tetrabutylamoni iodua duoc tron. Sau d6, 3,9g kali hydroxit dugc bd sung vao do,
sau d6 hdn hop dugce khudy & nhiét d6 60°C trong 18 gid. Sau d6, lwong thich hop cia
axit hydrocloric dugc bd sung vao d6, va hdn hop dugc khudy, sau d6 rira sach bang
nude. Hon nita, 16p phia duéi dugc loai bd, va dung moi dirqc chung cit @ thu duoc 28g
hop chit dang 16ng. Hop chét thu duge duoc kiém ching 13 hop chit c6 cong thirc (12C)
bang '"F-NMR va '"H-NMR.

[Cong thtrc hoa hoc 142]

CF3CFZCF20fCFCFZOj—CFz-CHCHZCHZCH =CH,  (120)
CF; /2 OCH,CH=CH,

25g hop chét c¢6 cong thic (12C), 30g 1,3-triflometylbenzen, 3,4g trimetoxysilan, va
0,015g dung dich toluen chira phirc chét axit cloplatinic/vinylsiloxan (chira 4,5%10 mol chi
1a Pt) dugc tron, va hdn hop dugc khudy & nhiét 4o 80°C trong 3 gi¢. Sau do, dung moi
va cac chat phan tng chua phan tmg dugc chung cit trong didu kién chan khéng dé thu

dugc 23g hop chat dang 1ong. Hop chit thu duoc duoc kiém chimg 13 hop chit ¢ cong
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thire (12D) bang 'H-NMR. Hop chét ¢6 cong thirc (12D) c¢6 khéi luong phan ti trung
binh s6 bang 4300 va phan b khéi lwong phan tir bang 1,00.

[Cong thitc hoa hoc 143]

CF3,<:|=20F20<—<:|=c:|=zo>—CF2 CHCH,CH,CH,CH,Si(OCH3);  (12D)
CF3 23 OCHZCH2CHZSI(OCH3)

Vi du téng hop 13

Quy trinh tuong tu nhu trong vi du téng hop 12 dugce thuc hién chi khac 1a st
dung hop chat cé cong thirc (12A) va ¢ khéi lwong phan tir trung binh sé bing 4000 va
phan b khdi hrgng phén tir bang 1,40 1am hop chét ban ddu thay cho hop chit ¢6 cong
thirc (12A) va c6 khdi lugng phan tir trung binh sd bang 4000 va phan bd khéi lwong
phén tir bang 1,00 13 hop chét ban dau theo vi du téng hop 12 dé thu duoc hop chét c6
cong thie (13A) va c6 khdi lugng phan tir trung binh sé bang 4300 va phan bd khéi
lwong phén i bang 1,40.

[Cong thirc hoa hoc 144]

CF3CF20F20<—CFCF20>—CF2 CHCH,CH,CH,CH,Si(OCH3);  (13A)
CF; r OCHZCHzCHZSI(OCH3)3
(r=15-35)

Vi du tong hop 14

Hop chét ¢ cong thirc (14A) va c6 khdi lugng phan tir trung binh sé bang 5000 va
phan bb khdi Iugng phan tir bang 1,30 (hop chit ban dau) dugc st dung cho quy trinh
téng hop sau.

| Cong thirc hoa hoc 145]
CF3CFZCF20+C3F6Oﬁ;CF2-COOCH3 (14A)
b=35-50
Quy trinh trong trr nhu trong vi du téng hop 2 duge thuc hién chi khéc 13 st dung
hop chét c6 cong thirc (14A) 1am hop chit ban dau thay cho hop chit cé cong thire (2B)
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12 hop chét ban dAu theo vi du tdng hop 2 d& thu duge hop chét ¢ cong thirc (14B) va c6
kh&i luong phan tir trung binh sb bing 5300 va phan b khdi lugng phan tir bang 1,35.

[Cong thitc hda hoc 146]
OH
| .
CF3CFZCF20+C3F60ﬁ;CFz-CI)-—Cg,He,Sl(OCH?,)g, (14B)
b=35-50  C3HgSi(OCH3)s
Vi du téng hop 15

H3n hop céu thanh tir 80% mol hop chét ¢ cong thic (15A) v 20% mol hop chét
c6 cong thirc (15B) va c6 khéi lugng phan tir trung binh s& bang 8000 va phan b khéi
luong phén tir bang 1,55 (hop chat ban dau) duoc sir dung cho quy trinh téng hop sau.

[Cong thirc hoa hoc 147]

CF30(CF20),{C:F -0 ),CFzCO0H ( 15A)

HOOCCF,0{CF 30),(CaF40),CF,CO0H (158 )

e

L

ptg=86)

o
[}

b
-

50g hdn hop cAu thanh tir 80% mol hop chét c¢é cong thirc (15A) va 20% mol hop
chét c6 cong thic (15B) 12 hop chét ban diu duoc hoa tan trong dung mdi hon hop chira
40g AC6000 va 20g metanol. Sau khi khudy dung dich & nhiét do 60°C trong 4 gid, 16p
phia dudi dugc loai bo, va dung méi dugce chung cét trong didu kién ap sudt giam dé thu
duogc 48g hop chit dang long. Hop chit thu duoc duge kiém ching 13 hdn hop cdu thanh
tir 80% mol hop chat c6 cong thirc (15C) va 20% mol hgp chat ¢6 cong thirc (15D) bing
SE_NMR.

[Cong thirc hoa hoc 148]
CF;O(CF,0),(C,F0},CF,CO0CH; (15C}
CH;O0CCF,0(CF,0),(CoF,0),CF,COOCH; (15D )

(pig=1.03.p+q=286)
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Thiét bi phan tmg dugc nap v6i 48g hdn hop cu thanh tir 80% mol hop chit cé
cong thire (15C) va 20% mol hop chét c6 cong thic (15D), 48g allylmagie clorua, 40g
AC6000, va 40g PF5060, va hdn hop dugc khudy & nhiét do 50°C trong 2 gio. Sau do,
lugng thich hop cuda axit hydrocloric dugc b sung vao d6, va hdn hop duoc khudy, sau d6
rira sach bing nudc. Hon nita, 16p phia duéi duge loai bd, va dung méi duoc chung ct
trohg diéu kién 4p suét giam dé thu duoc 40g hop chat dang 16ng. Hop chét thu dugc
duge kidm chimg 13 hdn hop cdu thanh tir 80% mol hop chét cé cong thie (15E) va 20%
mol hop chit c6 cong thic (15F) bing *F-NMR va 'H-NMR.

[Cdng thirc hoa hoc 149]

OH
CF3O(CF,0),(C,F40},CF,— G CHCH=CH, (15E )
OH ou

CH,CH=CH, CH,CH=CH,

(p/q=1.03p+q=86)

Trong thiét bi phan Gng, 40g hdn hop cau thanh tir 80% mol hop chat c6 cong thirc
(15E) va 20% mol hop chit ¢ cong thic (15F), 15g AC6000, 2,4g trimetoxysilan, va
0,015g dung dich toluen chira phirc chit axit cloplatinic/vinylsiloxan (chira 4,5x 10"® mol chi
la Pt) dugc tron, va hdn hop duge khua‘iy & nhiét do 80°C trong 3 gi¢. Sau 46, dung mdi
va céc chit phan ing chua phan tmg dugce chung ct trong didu kién chan khéng dé thu
duoc 25g hop chat dang 16ng. Hop chit thu dugc dugc kiém ching 13 hdn hop ciu thanh
tir 80% mol hop chat c6 cong thirc (15G) va 20% mol hop chét cé cong thire (15H) bang
'H-NMR. Hbn hop céu thanh tir 80% mol hop chit cé cong thirc (15G) va 20% mol hop
chét c6 cong thire (15H) c6 khdi lugng phan tir trung binh s bang 8,600 va phan b khdi
lwong phan tir bang 1,55.

[Cbng thirc hoa hoc 150]
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CH
CF40(CF,0),{CF 40),CF,—C——C3HgSilOCH )y (15G )

OH o
3
{HE.CG}SSEQE%‘;ES“"—-f(_'fv_CFEC'{:C'FZDZ}p(QBFiO,}Q{;FE %_CH\S“QCH‘}» (15H}
C3HeSI(OCHs); ¢
(p/a=1,03.p+q=86)

3HSI0CH )3

Vi du 2-1

Hop chiét c6 cong thiic (2D) thu duge néu trén duge hoa tan trong Novec 7200 dé co

ndng d6 bing 20% khéi lugng, dé thu duge ché phdm xir Iy bé mit 2-1.
Vi du 2-2

Hop chét c6 cong thirc (3D) thu duge néu trén duge hoa tan trong Novec 7200 dé co

ndng do bang 20% khéi lugng, dé thu duoc ché phdm xir 1y bé mat 2-2.
Vidu2-3

Hop chét ¢6 cong thirc (4B) thu dugc néu trén duge hoa tan trong Novec 7200 dé co

ndng dd bang 20% khdi luong, dé thu dugc ché phdm xir Iy bé mit 2-3.

Vidu 2-4

Hop chét c6 cong thirc (SB) thu dugc néu trén dugce hoa tan trong Novec 7200 dé co
ndng d6 bang 20% khdi luong, dé thu duoc ché phdm xr Iy bé mit 2-4.

Vidu 2-5

Hop chit c6 cong thire (6F) thu duoc néu trén dugc hoa tan trong Novec 7200 dé co
ndng do bing 20% khéi Iuong, dé thu dugc ché pham x Iy bé mat 2-5.

Vi du 2-6

Hop chét c6 cong thire (7F) thu dugc néu trén dugce hoa tan trong Novec 7200 dé co
néng do béng 20% khdi lugng, dé thu dugc ché phém xu ly bé mat 2-6.

Vidu 2-7
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Hop chit c6 cong thirc (8D) thu duge néu trén duge hoa tan trong Novec 7200 dé c6
ndng do bing 20% khédi luong, dé thu dugc ché phim xir Iy bé mt 2-7.

Vi duy 2-8

Hop chit c6 cong thirc (9B) thu durge néu trén duge hoa tan trong Novec 7200 dé co
ndng do bang 20% khdi lugng, dé thu dugc ché phim x1r 1y bé mit 2-8.

Vidu 2-9

Hop chit c6 cong thirc (10D) thu dugc néu trén dugc hoa tan trong Novec 7200 dé co
ndng d6 bing 20% khébi lwong, d& thu dugc ché phdm xir Iy bé mit 2-9.

Vidu2-10

Hop chét c6 cong thirc (11B) thu dwoc néu trén duoc hoa tan trong Novec 7200 dé co
ndng d0 bang 20% khdi lrong, d8 thu duge ché phdm xir 1y bé mat 2-10.

Vidu2-11

Hop chit c6 cong thirc (13A) thu duge néu trén duge hoa tan trong Novec 7200 dé c6
ndng d6 bang 20% khdi luong, dé thu dugc ché phdm xir 1y bé mat 2-11.

Vidu2-12

Hop chét c6 cong thirc (14B) thu duge néu trén dugc hoa tan trong Novec 7200 dé c¢6
ndng d6 bang 20% khbi lvong, d8 thu dugc ché phdm xir 1y bé mat 2-12.

Vidu2-13

Hbn hop duoc didu ché bang cach tron hop chét c¢6 cong thirc (2D) va hop chét 6
cong thirc (3D) thu dugce néu trén & cac khéi lugng twong duong dugc hoa tan trong
Novec 7200 dé c6 ndng d6 bing 20% khéi lugng, dé thu dugc ché phim xir 1y bé mit 2-
13. Hdn hop c6 khéi luong twong duwong chira hop chét ¢6 cong thic (2D) va hop chét c6
cong thirc (3D) c6 khéi lugng phan tir trung binh s6 bing 6500 va phan b khéi luong
phan tir bang 1,70.

Vi du 2-14

Hén hop duge diu ché bing cach tron 70% khéi lugng hop chit ¢é cong thire
(1D) va 30% khéi lugng hop chét c6 cong thic (5B) thu dugc néu trén dugc hoa tan

trong Novec 7200 dé c6 ndng d6 bang 20% khéi luong, dé thu duoc ché phdm xir 1y bé
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mit 2-14. H3n hop of hop chét ¢ cong thirc (1D) va hop chit c¢6 cong thirc (5B) c6 khbi
luong phan tir trung binh sd béng 4500 va phan bd khdi lugng phan tr bang 1,22.

Vidu 2-15

Hbn hop duogc didu ché bang cach tron hop chét c6 cong thirc (5B) va hop chét co
cong thirc (12D) thu dugc néu trén & cac khéi luong twong duong duge hoa tan trong
Novec 7200 d& c6 ndng d6 biang 20% khdi luong, d8 thu duge ché phdm xir 1y bé mit 2-
15. H3n hop c6 khéi lugng tuong duong chira hop chit c6 cong thirc (5B) va hop chit c6
cbng thitc (12D) cé khéi lugng phén tir trung binh sd bing 4400 va phan b6 khéi luong
phan ti bing 1,36. ' |

Vidu2-16

Hdn hop cAu thanh tir 80% mol hop chét c6 cong thirc (15G) va 20% mol hop chat
c6 cobng thiac (15H) thu duge néu trén dugc hoa tan'trong Novec 7200 dé c6 ndng d6
bing 20% khéi luong, dé thu duge ché phim xir Iy bé mat 2-16.

Vidu2-17

Hbn hop duge didu ché bang cach trdn hop chét c6 cong thirc (7F) va hop chat ¢6
cbéng thirc (9B) thu duoc néu trén & cac khéi luong tuong duong dugc hoa tan trong
Novec 7200 d& c6 ndng d6 bing 20% khdi lrong, @ thu dugce ché phim xir 1y bé mit 2-
17. Hon hop co khéi lwgng twong duong chira hop chét c6 cong thirc (7F) va hop chét co
cong thirc (9B) c6 khdi lwong phan ti trung binh sb bang 6,700 va phan bb khdi lugng
phan tir bang 1,42.

Vidu 2-18

Hop chit c6 coéng thac (2D) thu duge néu trén dugc hoa tan trong
metoxyperflohepten dé c6 ndng dd biang 20% khéi lugng, dé thu duge ché phim xir 1y bé
mit 2-18.

Vidu2-19

Hop chét cé cong thirc (2D) thu dugc néu trén dugce hoa tan trong Novec 7200 dé co
ndng d6 bing 0,1% khbi Iugng, dé thu duoc ché phdm xir Iy bé mit 2-19.

Vi du 2-20
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Hop chét c6 cong thirc (3D) thu dugc néu trén duge hoa tan trong Novec 7200 dé c6
ndng do bang 0,1% khéi luong, dé thu duoc ché phdm xir 1y bé mat 2-20.

Vidu2-21

Hop chét c6 cong thirc (6F) thu duoc néu trén dugc hoa tan trong Novec 7200 dé c6
ndng dd bing 0,1% khéi lrgng, dé thu duoc ché phdm xir 1y bé mat 2-21.

Vidu 2-22

Hop chit c6 cong thirc (8D) thu dugc néu trén duoc hoa tan trong Novec 7200 dé c6
ndng d6 bang 0,1% khéi luwong, dé thu duoc ché pham xir 1y bé mat 2-22.

Vidu2-23

Hop chit c6 cong thitc (9B) thu duge néu trén dugc hoa tan trong Novec 7200 dé c6
ndng d6 bang 0,1% khéi luong, dé thu duoc ché pham xir Iy bé mat 2-23.

Vi du so sanh 2-1

Hop chét ¢6 cbng thirc (1D) thu duge néu trén duge hoa tan trong Novee 7200 dé co
ndng d6 biang 20% khdi luong, é thu duge ché phim xir Iy bé mit 2-24.

Vi du so sanh 2-2

Hop chat c6 cong thirc (12D) thu duge néu trén duge hoa tan tfong Novec 7200 dé c6 -
ndng d6 bang 20% khdi luong, dé thu dugce ché pham xir 1y bé mit 2-25.

Vi du so sanh 2-3

Hon hop dugc didu ché bing cach tron hop chit ¢6 cong thirc (1D) va hop chat ¢
cong thirc (12D) thu duge néu trén & cac khdi luong twong duong duoc hoa tan trong
Novec 7200 dé c6 ndng do bang 20% khéi lugng, dé thu dugc ché pham xtr 1y bé mit 2-
26. Hon hop c6 khéi luong twong duwong chira hop chit c6 cong thirc (1D) va hop chit co
cong thirc (12D) c6 khdi lugng phén tir trung binh sé bing 4400 va phan bd khdi lugng

phan tir bang 1,05.

Vi du so sanh 2-4

Hop chét c6 cong thirc (1D) thu dwgc néu trén duge hoa tan trong Novec 7200 dé c6
nf’.)ng do b%mg 0,1% khbi lugng, dé thu dugc ché phém xu 1y bé mat 2-27.
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San xudt mang hoa cung

Céc ché phim xir Iy bé mat 2-1 dén 2-18 va 2-24 dén 2-26 dugc ling dong bang
cach bay hoi chan khong & thé tich bing 6pL trong cac diéu kién bao gdm 4p sudt 2,0x107
Pa vA nhiét do gia nhiét bing 700°C 1én mang cé bé mit ngoai cling bay hoi véi SiO, c6
chiéu day bing 100nm (mang duoc bay hoi véi SiO, c6 chidu day bing 100nm trén bé
mit cia mang phil cing trong subt PET rayhyper VCO1 dugc sén xuit bdi Nakai
Industrial Co., Ltd., 50 mmx=100 mm). L6p ling dong dugc héa cing trong mdi trudng &
nhiét d6 bang 80°C va do 4m bing 80% trong 12 gid, > 22000 US [non—DOCX dé tham
chiéu] dé thu dugc 16p phu hoa cimg cé chidu day bang 14nm. |

Cac ché phdm xir Iy bé mat 2-19 dén 2-23, 2-27 dwgc phit xit 1én kinh cudng luc
hoa hoc (Gorilla 5 duoc san xuét boi Corning) bang cach st dung thiét bi tao 16p pha
kidu xit (NST-51 duoc san xuit bsi T & K Co., Ltd.), va héa cing trong méi trudng &
nhiét dd bing 80°C va d6 4m bing 80% trong 12 gir dé thu duge 16p phit héa cliing c6

chiéu day bing 14nm.

Dbi v6i mbi 16p phit hoa cing thu duge, phuong phép do do mo va thit nghiém

mai mon dugc thue hién bing cic phirong phap sau.
Phuoeng phép do do mo

DO md (%) ctia mang trén d6 16p phii hoa cing duge diéa ché néu trén dugc tao ra
dugc do bang phwong phap duge mé ta trong JIS K7136 bang cch st dung thiét bi do do
m¢& NDHS000 (duge san xuét boi Nippon Denshoku Industries Co., Ltd.). Tri s6 thu dugc
bing cach 14y tri sb thu duoc dbi v6i méu tring (tri s6 ¢ mo clia mang trén d6 16p pht
héa cimg khong duge tao ra) trir di tri s6 do dugc (tirc 1a tang tri 6 do md) dugce thé hién

trong Bang 2.

Do mo (%) cua kinh cuong luc hda hoc trén d6 16p pht hda cing duoc didu ché
néu trén dugc tao ra duoc do bang phuong phap dugc mb ta trong JIS K7136 bing cach
str dung thiét bi do d6 md NDH5000 (dugc san xudt béi Nippon Denshoku Industries Co.,
Ltd.). Tri sé thu duoc bing cach 14y tri s6 thu duge déi voi miu tring trir di (tri s6 d6 mo
cta kinh cuong luc hda hoc trén do6 16p phi hda cliing khong dugce tao ra) trir di tri s6 do
duoc (te 12 tang tri s6 ¢ mo) duge thé hién trong Bang 3.

~
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Thir nghiém kha ndng chong mai mon

92/98

Béng cach st dung thiét bi thir d6 mai mon cé hai chiu (Heidon 30S, dugc san

xuét boi Shvio Scientific Co., Ltd.), thir nghiém kha ning chéng mai mon cia 16p phu

héa cimg (16p chéng thim nu6c/dau) dugce thuc hién trong cac diéu kién sau. Géc tiép

xuc vGi nude cua 16p phd hoa cing (16p chong tham nude/dau) trude va sau thir nghiém

kha nang chdng mai mon dugc do bang cach st dung thiét bi do goc tiép xtc (DropMaster,

dwoc san xuét béi Kyowa Interface Science Co., Ltd.). Cc két qua clia mang trén d6 16p

pht héa cimg dugc tao ra dugc thé hién trong Bang 2, va cac két qua cia kinh cuong luc

héa hoc trén d6 16p phu hoéa cing duoc tao ra duoc thé hién trong Bang 3.

Didu kién méi truong thir nghiém: nhiét d6 bang 25°C, do 4m biang 40%

Vit liéu mai mon: CS-5 felt (dugc san xuét bdi Taber Industries)

Tai trong: 1kg

Khoang cach mai mon (mot chiéu): 30mm

Téc 6 mai mon: 3600 mm/phut

$6 1an chuyén dong qua lai: 1000 chu ky

Béang 2
Th nghiém
£ ) kha ning
Phén b K'h(l)l{ 1utc_zrng Do chénh Goéc tiép xtic | chéng mai
khéi lugng tr?manbi ah lech vé v6i nuée mon
phan tir fé trisdd6mo | (ban dau) (gbc tidp

xuc véi

nuaGc)
Vidu2-1 Ché phim xir Iy bé mit 2-1 1,32 4400 0,08 114 105
Vidu2-2 Ché phém xir Iy bé mat 2-2 1,50 8,400 0,04 115 111
Vidu2-3 Ché pham xit Iy bé mit 2-3 1,32 4400 0,07 114 104
Vidy 2-4 Ché pham xir Iy bé mat 2-4 1,32 4500 0,05 113 109
Vidu 2-5 Ché pham xir Iy b mat 2-5 1,32 4,600 0,06 114 107
Vi du 2-6 Ché phém xit Iy bé mat 2-6 1,50 8,600 0,02 115 112
Vidu 2-7 Ché phim xit Iy bé mit 2-7 1,33 4,600 0,10 115 113
Vidu2-8 Ché phim xir Iy bé mat 2-8 1,32 4,600 0,05 113 109
Vi du 2-9 Ché phim xi7 Iy bé mt 2-9 1,32 4300 0,08 114 105
Vidu2-10 Ché phdm xi7 Iy bé mit 2-10 1,34 4400 0,07 114 105
Vidu2-11 Ché pham xir Iy bé mit 2-11 1,40 4300 0,07 114 106
Vidy2-12 Ché pham xir Iy bé mat 2-12 1,35 5300 0,05 113 107
Vidu2-13 Ché pham xir Iy bé mat 2-13 1,70 6500 0,01 115 108
Vidu2-14 Ché phim xi Iy bé mit 2-14 1,22 4500 0,15 115 110
Vidu2-15 Ché pham xir Iy bé mt 2-15 1,36 4400 0,10 114 106
Vidu2-16 Ché pham xir Iy bé mit 2-16 1,55 8,600 0,02 115 113
Vidu2-17 Ché phim xi Iy bé mit 2-17 1,42 6,700 0,05 113 110
Vidu2-18 Ché phém xi7 Iy bé mt 2-18 1,32 4400 0,10 114 109
Vidusosinh2-1 | Ché phdm xir 1y bé mat 2-24 1,02 4400 0,38 114 95
Vidu so sanh 2-2 | Ché pham xit 1y bé mat 2-25 1,00 4300 0,37 115 88
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[ Vidusosanh2-3 | Chéphimxilybémat2-26 | 1,05 [ 4400 | 0,30 | 115 | 102 |
Bang 3
Thir
. nghiém
Phanbé | KPOLIIOME | p penh | Goc tidp xac | KhADnang
e phén tr 1 e chong mai
khoi lugng trung binh _lcgh vé v6i nude mon
phén tir o tri 86 40 mo (ban dau) A
SO (goc tiep
xtc v6i
nudc)
Vidu2-19 Ché phim xit 1y b mat 2-19 1,32 4400 0,10 113 104
Vi du 2-20 Ché pham xit 1y b& mat 2-20 1,50 8,400 0,02 115 105
Vi du 2-21 Ché pham xir Iy bé mat 2-21 1,32 4,600 0,08 113 110
Vidu2-22 Ché phim xit 1y bé mat 2-22 1,33 4,600 0,11 112 113
Vi du 2-23 Ché phim x1r 1y bé mat 2-23 1,32 4,600 0,07 113 106
Vidu so sanh 2-4 | Ché pham xi Iy bé mat 2-27 1,02 4400 0,40 112 90

Tt cac két qua néu trén, do céc vi du so sanh 2-1, 2-2, va 2-4 c6 phan bd khbi
lugng phén tir nhd hon 1,2, nén d¢ mo ting, va kha ning chéng mai mon 14 khong dd. Vi
du so sanh 2-3 c6 phan bd khéi Iugng phan tiT clia toan bd hdn hop nhé hon khoang tri sd
theo sang ché ngay ca khi hai cic polyme chita nhém flooxyalkylen duoc trd, do d6 dd
mo tang. Mit khéc, theo céc vi du 2-1 dén 2-23, hién tuong ting do md dugc ngin ngira,
va kha ning chéng mai mon ciing cao. Cu thé, di phat hién thiy rang bang cach tron
nhiéu polyme chira nhém flooxyalkylen, hién tuwgng ting do m& dugc ngin ngira va kha
ning chéng mai mon ciing rdt cao mién 1 phan b6 khdi lugng phan tir ndm trong khoang

tri sO theo sang che.
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YEU CAUBAO HQ
1. Ché phadm xir Iy bé mit chira polyme chira nhom flooxyalkylen c6 & mot hodc nhiéu dau

cua phén tu it nhAt mét nhom c6 cong thire (1):
[Cong thuc hda hoc 1]

l?3—3
—Y-Si-X, (1)

trong do Y 1a lién két don hodc nhom hydrocarbon héa tri hai ¢ thé chira mot
hosic hai hodc nhidu gdc duoc chon tr nguyén ti flo, nguyén tu silic, va lién két siloxan,
R 1a nhém Ci-Cy4 alkyl hodc nhom phenyl, X 1a nhoém co thé thuy phan, va a bang 2 hodc
3,

va/hoic san pham ngung tu thuy phan mot phan cua no,

trong d6 phéan b khdi luong phan tir ciia polyme chtra nhom flooxyalkylen .
va/hodc san pham ngung tu thiy phan mot phan cua n6 hodc hon hgp polyme chira nh(’)m.
flooxyalkylen chira polyme chira nhoém flooxyalkylen va/hodc san pham ngung tu thﬁy'
phan mot phan ctia né dugc chira trong ché pham xu Iy bé mat nay nam trong khééng tu’

1,2 dén 1.8.

2. Ché pham xu ly bé mat theo diém 1, trong d6 khdi lwong phan tir trung binh 56 cua
polyme chira nhém flooxyalkylen va/hodc san pham ngung tu thuy phan mot phan ctia né
hodc hdn hop polyme chira nhom flooxyalkylen chira polyme chira nhom flooxyalkylen
va/hodc san pham ngung tu thiy phan mot phan cia no nam trong khoang tir 1000 dén

20000.

3. Ché pham xir Iy bé miit theo diém 1 hodc 2, trong d6 polyme chita nhom flooxyalkylen
¢6 cau trac polyflooxyalkylen c6 cong thire -(CpF2vO)m- (trong do b doc 1ap d6i voi moi
don vi 12 s6 nguyén nam trong khoang tir 1 dén 6 va m 12 sd nguyén nam trong khoang tir 1
dén 250, va mdi don vi co thé 1a mach thé“ing ho#c mach nhanh) trong phén tu.

4. Ché phidm xu ly bé mat theo diém bat ky trong sb cac diém tir 1 dén 3, trong do6

polyme chira nhom flooxyalkylen la polyme ¢6 cong thuc (2), (4) hoac (7) sau:

[Cong thiic hoa hoc 2]
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A'—Rf-D (2)

trong d6 Rf 13 nhém chira ciu tric polyflooxyalkylen héa tri hai cé cong
thitc -Cy4F24-O-(CF,0),(CoF40)4(C3FsO)(C4F30)(CsF190)((CoF120),-CyFog- (trong d6 d
doc lap dbi véi mdi don vi 12 sb nguyén nam trong khoang tir 0 dén 5, pP,q, 1,8t vau
ddc 1ap v6i nhau 1a sb nguyén nam trong khoang tir 0 dén 150, téng cuap,q,r,s,t,vau
13 s6 nguyén nim trong khoang 1 dén 250, va mdi don vi c6 thé 13 mach thang hoic mach
nhénh, va cac don vi 1ap lai riéng biét trong cac dau ngodc don véip, q, 1,8, t, vau cd thé
dugc lién két nglu nhién), A' 13 nhém hydrocarbon chira flo hda tri m¢t c6 CF;- hodc
CF,H- & mot ddu, thy ¥ chira nguyén tir oxy, hodc D, va D 13 nhém héa tri mét c¢6 cong
thure (3) sau:

[Cong thirc hoa hoc 3]

—Q—Z, (W) (3)

trong d6 Q 12 lién két don hodc nhém hiru co héa tri hai, Z 13 nhém hda tri hai
dén tam, o bang 0 hoic 1, P 12 sé nguyén nim trong khoang 1 dén 7, va W doc lap 1a

nhérm chira nhém silyl ¢6 thé thity phan héa tri mét c¢6 cdng thire (1),

[Cong thirc hoa hoc 4]

A2—Rf—G (4)

trong d6 Rf 13 trong tu nhu dugc mé ta néu trén, A” 1a nhém hydrocarbon chtra flo
héa tri mot cé6 CF;- hoic CF,H- & mdt dau, tuy y chira nguyén tr oxy, hodc G, va G 1a

nhom hoa tri mdt c6 cong thirc (5) sau:
[Cong thirc hda hoc 5]
||3e
—CtW), (5)

trong d6 W 1a tuong tu nhu dugc mo ta néu trén, B ddc 1dp 1a nguyén t hydro
hodc -OS8, S 1a nguyén tir hydro, nhém hydrocarbon héa tri mot C;-Cy, hodc 1a nhém hoa

tri mQt c6 cong thirc (6) sau:

[Cong thiic hda hoc 6]
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—T-L0JE (6)

trong d6 T 13 lién két don hosc nhém héa tri hai d&én tdm, L doc l4p 12 nhém
hydrocarbon héa tri hai C;-Cy4, E nhém hydrocarbon héa tri mot C;-Cs, hodc W, va 113 s
nguyén nim trong khoang 0 dén 20, va

e bang 1 hoic 2,

[Cong thitc hoa hoc 7]

A3—Rf—J (7)

trong d6 Rf 14 trong tu nhu dugc md ta néu trén, A’ 13 nhém hydrocarbon chira flo
héa tri mdt ¢6 CF;- hoic CF,H- & mét du, tuy ¥ chira nguyén tr oxy, hodc J, va J 1a nhém

héa tri mot cd cong thire (8) sau:

[Cong thitc hoa hoc §]

(lDI SZ-e
|
—V—C—N-M,  (8)

trong d6 S va e 1a tuong ty nhu dugc md ta néu trén, V 1a nhém hydrocarbon héa
tri hai C,-Cy5 ty ¥ ¢6 lién két don hodc lién két ete, va M 1a nhom h{)a trt mot cé cong
thirc (9) sau:

[Cong thirc hoa hoc 9]

Sz f
—Y—C—W; (9)

trong d6 Y, S, va W 14 twong ty nhu duoc mo ta néu trén, va 13 sb nguyén nim

trong khoang 1 dén 3.

5. Ché phdm xir I bé mit theo diém 4, trong dé trong cong thic (3), Q 1a nhéom
hydrocarbon héa tri hai C;-Cy5 duge thé hodc khéng duoc thé c6 thé chira mot hoac Vnhiéu
lién két duoc chon tir nhém bao gbm lién két amit, lién két ete, lién két este, lién két
sulfua, lién két uretan, lién két siloxan, lién két triazin, cac nhém disilylen hitu co, lién

két silphenylen, va lién két silalkylen, va Z 13 nhém héa tri hai dén tdm dugc chon tir
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nguyén tir silic, nguyén tir nito, nhém silalkylen, nhém silarylen, va cac gbc polysiloxan

hitu co héa tri hai dén tam c6 lién két siloxan.

6. Ché phidm xtr 1y bé mit theo diém 4, trong d6 trong cong thic (6), T 13 lién két don,
hodc nguyén ta silic, nhom hydrocarbon hoa tri hai C,-C,, cd thé chura it nhat mot lién
két dugc chon tir nhém bao gdm lién két siloxan, lién két silalkylen, lién két silarylen, va

c4c nhém disilylen hitu co, lién két siloxan, nhém silalkylen, hoic nhém disilylen hitu co.

7. Ché phdm xr 1y bé mit theo diém bt ky trong sb cac diém tir 1 dén 6, trong d6
polyme chira nhém flooxyalkylen c6 it nhat hai nhém cong thirc (1) & mdt hodc nhidu

dau ctia phéan tr.

8. Ché phém xir Iy bé mat theo diém 7, trong d6 ché phim xir 1y bé mit nay tao ra 16p
phu héa cung trong d6 d6 chénh léch vé tri s6 d6 md duge do bing phuong phép theo
JIS K 7136 gitta ¢ va vat phdm c6 dé ndy va 16p phit héa cing cAu thanh tir vat liéu héa
cing dugc tao ra tir ché phfim xu ly bé mit nay dugc tao ra trén do béng 0,2 hoac nho

hon.

9. Ché phim xir Iy bé mit theo diém bat ky trong sb cac diém tir 1 dén 8, trong d6 ché

phim xir Iy bé mit nay con chira polyme chira nhém flooxyalkylen cé cong thirc (10) sau:

(Cong thirc héa hoc 10]

At—Rf—A4 (10)

trong d6 Rf 13 nhém chéra ciu tric polyflooxyalkylen héa tri hai cé cong
thirc -CyF-O-(CF,0),(CoF40)4(C3F60)(C4F50)(CsF100)((CeF120),-CyFag- (trong d6 d
doc 1ap d6i v6i mbi don vi 1a s6 nguyén nim trong khoang tir 0 dén 5, p,q, 1,8, t,vau
doc 1ap v6i nhau 13 s6 nguyén nim trong khoang tir 0 dén 150, tbng cliap, q, 1, s, t, vau
1a s6 nguyén nam trong khoang 1 dén 250, va mdi don vi c6 thé 13 mach théng hodc mach
nhanh, va cac don vi 1ap lai riéng biét trong cac dau ngodc don véip, q, 1,8, t, vau co thé
duoc lién két ngﬁu nhién), va A? doc 18p 1a nhém hydrocarbon chira flo hda tri mot cé
CF;- hoic CF,H- & mot dau, tiy ¥ chira nguyén tir oxy, -OR’, -COOR?, hoic -PO(OR?),
[trong d6 R’ 12 nguyén tir hydro hoic nhém hydrocarbon héa tri mot C;-C).
10. Ché phdm xtr 1y bé mit theo diém bat ky trong s6 cac diém tir 1 d&én 9, trong d6 ché
phim x1r Iy bé mit ndy con chira dung mai trén co sé flo.
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11. V4t phim c6 16p pha vat liéu héa cimg dugc tao ra tir ché pham xir Iy bé mat theo
diém bt ky trong sb cac diém tir 1 dén 10 trén bé mit cia nd.

12. Vit phém theo diém 1 1, trong d6 vat phém nay la vat phém bat ky dugc chon tir tAm
thiy tinh, mang phi cémg, mang ¢6 do cling cao, mang chéng phan xa, kinh deo mit,

thau kinh quang hoc, va dé thach anh.
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