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(57) Séang ché dé cap dén polyme chira flopolyete c6 cong thirc (1) va/hodc san phim
ngung tu (thity phan m6t phan) ciia né co thé tao ra mang phu dugc héa cing c6 kha ning
chéng thdm nudc/diu va kha niang chdng mai mon rit cao; trong d6 Rf 13 gbc polyme
chira flooxyalkylen hoa tri mdt hodc héa tri hai; L 1a di nguyén t& hda tri hai; L’ 1a lién
két don hoic di nguyén ti hoéa tri hai; Y 14 nhédm héa tri hai dén héa tri sau; R 1a nhéom
alkyl hoic nhém phenyl; X 13 nhém hydroxyl, nhém ¢ thé thity phan hodc nhém cé cong
thirc (2); n nam trong khoang tir 1 d&én 3 ddi v6i mdi Si; m ndm trong khoang tr 1 dén 5;
X’ 12 nhém hydroxyl hodc nhém cé thé thiy phan; V 13 lién két don hodc nhém héa tri
hai dén héa tri sau; E 13 nhém polyete héa tri mot; o ndm trong khoang tir 1 d&én 5; va «
béng 1 hodc 2; ché phim xi 1y bé mit chira polyme ndy; va vat phdm cé bé mat dwgc xi

1y bang ché phdm xir Iy bé mit nay.

V&, R3_n
RF c L— s.—xn>m
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Linh vire ky thuit dwoc dé cap

Sang ché @& cap dén polyme chira flopolyete (hodc hop chét c6 gbc polyme chtra
flooxyalkylen héa tri mot hozc héa tri hai trong phan tir), cu thé hon sang ché dé cap dén
polyme chira flopolyete c6 kha ning tao mang phi c6 kha ning chdng thAm nude/diu va
kha niang chéng mai mon dugc cai thién, ché phim xir Iy bé mit chira polyme nay
va/hodc san phdm ngung tu (thily phin) mét phn cia nd, va vat pham c6 bé mit duge xtr

1y bang ché phdm xt 1y bé mit nay.
Tinh trang k¥ thuit ciia sdng ché

Gan day, nhu cdu gin c4c bang cam tmg 1am man hinh trén dién thoai di dong va
cac man hinh khac ngdy cang gia ting. Trong khi bang cdm tng c¢6 man hinh tran, ¢
nhiéu kha ning ngén tay hodc ma tiép xuc truc tiép v6i man hinh. Khong thé tranh khoi,
bang cam tmg d& bi bam bin vdi cac vét bdn nhu b3 nhon. C6 nhu cu ngly cing ting vé
phuong phap dé dat dugc kha ning chéng bam déu van tay hodc loai bé vét ban d& dang
trén bé mit man hinh dé thu dugc hinh dang bé ngoai hoic kha ning hién thi tt hon. Do
d6, can c6 vat lidu c6 kha niang dap Gng cac yéu cau ndy. Cu thé 13, di véi man hinh
bang cam tng dé bi bam dinh ddu v4n tay, cin tao ra 16p chéng thdm nuéc/diu trén bé
mit cta ching. Céc 16p chdng thdm nudc/diu da biét c6 kha ning chéng thdm nudc/dau
cao va dé dang lau sach vét ban, nhung gip phai van dé 1a dac tinh chéng bam bin giam

trong qua trinh st dung.

Nhin chung, cic hop chit chira flopolyete c6 kha nang chdng thdm nuéc/dau, kha
ning chéng chiu héa chit, dic tinh tron, dic tinh béc tach, diac tinh chéng bam bén va
céc dic tinh khac nhd ning lugng tur do bé mit cuc thp ciia chung. Do wu diém cia cac
dic tinh ndy, cdc hop chét chira flopolyete dugc sit dung trong nhiéu linh vuc cong
nghiép nhu ché phim chéng bam bin c6 kha ning chéng thdm nuée/dau cho gidy va
hang dét, ché pham lam tron cho phuong tién ghi ¢ tir tinh, ché phdm chdng thim diu
cho dung cu chinh x4c, ché phém boc tach, thanh phﬁn m¥ phim, mang bdo vé va cac
Iinh vuc tuong tu. Ngirge lai, cdc dic tinh tuong tr nay cho théy cac hop chét chua
flopolyete ¢6 ddc tinh khong dinh hodc khong bam dinh véi cac nén khac. Ngay ca khi
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céc hop chét chira flopolyete ¢6 thé dugc phi 1én bé mit nén, thi mang phu ciing khé

bam dinh chac vao bé mat nén.

Mt khéc, cac hop chét ghép cip silan duoc biét dén 13 c6 kha ning lién két bé mit
ctia thity tinh hodc nén vai véi cac hop chét hiru co. Cac hop chét ghép cap silan duge sir
dung rong rdi 1am ché phim tao mang phi bé mit cho nhiéu nén. Hop chat ghép cap silan
chira nhém chirc hitu co va nhém silyl phan tng (thudong 12 silyl c6 thé thiy phan nhu
alkoxysilyl) trong phan tir. Trong sur ¢6 mit clia 4m trong khong khi hoic yéu td twong tu,
cac nhém silyl c6 thé thiy phén trai qua phan tmg tr ngung tu dé tao ra mang phu. Céc
nhém silyl ¢6 thé thiy phan tao ra lién két héa hoc va vat Iy v6i bé mit cia thuy tinh
hodc kim loai, nhd d6 mang phu trg thanh mang pha ctng ¢ d6 bén cao.

Tai liéu séng ché 1 dén 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
phdm chtra polyme chtra flopolyete dugc diéu ché bing cach dwa nhém silyl c6 thé thay
phan vao hop chét chira flopolyete, ché phdm nay bam dinh chic vao bé miat nén va c6 kha
ning tao ra mang pha cé kha ning chéng thim nudc/dau, kha ning chéng chiu héa chét,
dac tinh tron, dac tinh boc tach, dac tinh chéng bam béin va céac dic tinh khac trén bé mat
nén.

Khi 6ng thity tinh va mang chéng phéan xa duoc xir Iy bé mit bang ché phim chira
polyme chta flopolyete duoc diéu ché bing cach dwa nhém silyl c6 thé thiy phan vio
hop chét chira flopolyete, thi cic mang phi héa clng ¢6 do bén chéng mai mon véi len -
thép dugc cai thién, nhung c6 do bén chéng mai mon véi dung cu cao kém, hoic khéng
¢ d6 bén chdng mai mon diy di.

Tai liéu vién dan

Tai liéu sang ché 1: JP-T 2008-534696

Tai liéu sang ché 2: JP-T 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
2



48912 3/78

Ban chét ky thuit ciia sdng ché

Dé khic phuc dugc cic van dé bit cap néu trén, muc dich cia sang ché 1a d cép
dén polyme chira flopolyete ¢ kha ning tao ra mang pht héa cting c6 kha ning chéng
thdm nuéc/dau va kha ning chdng mai mon duge cai thién, ché phdm xir 1y bé mit chura
polyme nay va/hodc san phim ngung tu (thily phan) mot phin cta né, va vat phim c6 bé

mit duge xt Iy bing ché pham xtr Iy bé mit.

Thong qua cic nghién ciru chuyén sau dé dat dugc muc dich néu trén, céc tic gia
sang ché di phat hién thdy ring trong sb cac polyme chira flopolyete néu trén, polyme
chira flopolyete ¢c6 nhém silyl chira hydroxy hodc nhom silyl c6 thé thiy phan, cé cong
thire (1), duoc thé hién dudi ddy, 13 hitu hiéu trong d6 ché phdm xit 1y bé mit chita polyme
nay va/hoic san phim ngung tu (thiy phan) mdt phan ctia né c6 kha ning tao ra mang phu
héa ctmg c6 improved kha nang chéng thim nudc/dau va kha ning chéng mai mon véi

dung cu cao dugc cai thién; va hoan thanh sdng che.

Theo d6, sang ché d& cip dén polyme chira flopolyete (hoic hop chit ¢é gbc
polyme chira flooxyalkylen héa tri mot hodc héa tri hai trong phan i), ché pham xur 1y bé

mit, va vt phdm nhu duge mé ta dudi day.
1. Polyme chira flopolyete c6 cong thie (1):

[Cong thirc hoa hoc 1]

L V—E, R3-n
Rf c L'— sl—x,,>m

trong do Rf 1a géc polyme chita flooxyalkylen hda tri mdt hodc héa tri hai, L doc

(1)

04

1ap 14 di nguyén tir héa tri hai, L’ ddc 14p 1a lién két don hodc di nguyén tir héa tri hai, Y
doc 1ap 12 nhém hydrocarbon héa tri hai dén héa tri sdu c6 thé chira it nhit mot phan tir
duoc chon tir nguyén tir oxy, nguyén ti silic va lién két siloxan, R doc lap 1a C;-Cy4 alkyl
hoic phenyl, X doc 1ap 13 hydroxy hodc nhém c6 thé thiy phan, hoic nhém c6 cong thirc
2):

[Cong thirc hda hoc 2]
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R3-n
—L'—YAQSIi—X'n >m (2)

trdng d6 n doc 1ap 1a s6 nguyén nim trong khoang tir 1 dén 3 ddi véi mdi nguyén
tir silic, m doc 1ap 13 sb nguyén ndm trong khoang tir 1 dén 5, X’ 13 hydroxyl hodc nhém
c6 thé thay phan, V doc 14p 1a lién két don hodc nhém héa tri hai dén héa tri sau duge
chon tir nhém silalkylen, nhém silarylen, cac gbc polysiloxan hitu co mach thing héa tri
hai dén hoa tri sdu c6 tir 2 dén 10 nguyén tir silic hoic cac gdc polysiloxan hiru co mach
nhéanh hodc mach vong héa tri hai dén héa tri sau ¢6 tir 3 dén 10 nguyén tir silic, E doc
1ap 12 nhém polyete héa tri mét, o doc 14p 13 sb nguyén nam trong khoang tir 1 dén 5, va
o bang 1 hoic 2.

2. Polyme chira flopolyete theo phuong 4n 1, trong d6 o trong cong thirc (1) bang 1, va
Rf 1a nhém c6 cong thic (3):
[Cong thirc hda hoc 3]

A—CyF2q=O—{CF,0 ﬁCzF‘tOﬁq—szFsO HCJeOi—éCstOﬁCsFuOHWO Qv—chZd——

(3)

trong d6 A 12 flo, hydro, hoic nhém floalky dugc két thic béng nhém -CF;, W doc
13p 14 nhém floalkylen chira it nhit mdt nguyén tir hydro, d doc 14p v&i nhau 13 s nguyén
nim trong khoang tir 1 dén 3, mbi p, q, 1, s, t, u va v 12 s6 nguyén nim trong khoang tr 0
dén 200, p+q+r+s+t+u+v ndm trong khoang tir 3 dén 200, mdi don vi lién quan dén P, q, T,
s,t,uvavcod thé 14 mach théng hodc mach nhanh, va cic don vi ldp lai riéng 1é nam

trong ngodc don véip, g, 1, s, t, u va v ¢ thé duge lién két ngdu nhién.

3. Polyme chura flopolyete theo phuong 4n 1, trong d6 o trong cong thire (1) bang
2, va Rf1a nhom c6 cong thue (4):

[Cong thirc hda hoc 4]

—chZd—o+Con);éczao)q—écgfao)r—$c4Fgo);—€c5F1oo)t—écsFﬂo)u—éwo%v—chZd—

(4)
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trong &6 W doc 1ap 14 nhém floalkylen chira it nhat mot nguyén tir hydro, d doc 1ap
v6i nhau 13 sb nguyén nim trong khodng tir 1 dén 3, mdi D, Qs tuvaviasd nguyén
nam trong khoang tir 0 dén 200, p+q+r+s+t+ut+v nim trong khoang tir 3 d&én 200, mdi don
vi lién quan dén p,q 1,8, t,uvavceod thé 12 mach thfmg hoic mach nhanh, va cac don vi
13p lai riéng 18 nam trong ngodc don véip, q, 1,8, t, u va v ¢ thé duoc lién két ngau
nhién.

4. Polyme chtra flopolyete theo phuong 4n bt ky trong sb céc phwong 4n tir 1
dén 3, trong d6 trong cong thirc (1), Y 12 nhém duge chon tir nhém bao gdém nhém C3-
C10 alkylen, nhém alkylen chira C¢-Cy arylen, nhém hda tri hai c¢6 cac gbc alkylen dugc
lién két thong qua cau tric silalkylen hodc cdu tric silarylen, nhém héa tri hai dén héa
tri bdn ¢ géc C,-Cyp alkylen duogc lién két véi lién két héa tri cia géc polysiloxan hiru
co mach thing héa tri hai dén héa tri bén c6 tir 2 dén 10 nguyén tir silic hodc nhém hoéa
tri hai dén héa tri bbn c6 géc C,-Cyp alkylen duoc lién két véi lién két héa tri cda géc
polysiloxan hitu co mach nhanh hoic mach vong héa tri hai dén héa tri bdn c6 tir 3 dén

10 nguyén tir silic.

5. Polyme chira flopolyete theo phuong an bat ky trong sb cac phuong 4n tir 1 dén
4, trong 46 E trong cong thirc (1) 12 nhdm c6 cong thire (5):

[Céng thirc hda hoc 5]

—ceHZe—o—éCHzo);(—czmo)x—écsHso9y—éc4H8092—R

(5)

trong d6 R 1 C,-C, alkyl hoic phenyl, e 14 s6 nguyén nim trong khoang tir 1 dén 4,
mdi w, X, y va z 1a s6 nguyén nim trong khoang tir 0 dén 30, w+x+y+z nim trong khoang
tr 1 dén 50, mdi don vi lién quan dén w, X,yvazcd thé 13 mach théng hoeic/mach
nhéanh, va céc don vi 1ap lai riéng 1é nam trong ngodc don véi w, X, y va z ¢d thé duoc
lién két ngAu nhién.

6. Polyme chira flopolyete theo phuong 4n bét ky trong sb cac phuong an tir 1
dén 5, trong dé trong cdng thirc (1), X ddc 1ap véi nhau 1a dugce chon tir nhém bao gém
hydroxy, nhém C;-C;4 alkoxy, nhém C,-C;, alkoxyalkoxy, nhdm C;-Cy acyloxy, nhom
C,-Cy alkenyloxy, va halogen. |
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7. Polyme chira flopolyete theo phurong 4n bat ki trong s cac phuong an tir 1 dén 6,

trong d6 polyme c6 cdng thirc (1) duge chon tir cac polyme cé cdng thitc sau:

[Cong thic héa hoc 6]
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?JVCHZCHZO%—CHS

CF3O—(CFZO)T(CZF4O)—10F2—(H3~CHZCHZCH2CH2—Si(OCH3)3
p q

T{»CHZCHZO%—CHz

CF30 —(CF;0) —~(C2F (0)— CF,—C ~CH;CH;CH,CH,CH,CH, — SH(OCH);
p q

T%CHZCHZOQ-CH,,,
4

CF3O—(CF20)—(CZF4O)—CFZ—S—CHZCHZCHZCHZ—SI(OCH3)3
p1 qi

T%CHZCHZO%CH:,

CH, CH,
| - |

CF30 _(Con) ‘p_1‘(CzF4O) —aI‘CFz_g“‘CHchchchz_'slti ‘Q%i _CHchz Si(OCH3)3

CH, CH,

T{CHZCHZO};CHg

CH; CH,

|

CF30 (Con) (C2F4o) CFz_ﬁ CH2CH2CH2CH2 SlI—O‘s:i“CHchz_Si(OCH3)3
CH; CH,

O‘éCHZCHzoa—(‘;H3 THZC*"zCHz—SI(OCH3)3
: CH
HiG o-si|
CF;0—(CF —CFO—CF'—C CH,CH,CH,C )
30— (CF20)—(C2F40) 27 G CHCH,CH, Hy— Sll ?/CHZCHZCHZ SHOCH);
Si
N
H3C/S|I O CH3

CH,CH,CH,—Si(OCH;),

cHs G
0—~Sli——O-%i-CHZCHzCHZ—O%CHZCHZO%CH3
CH; CHs 3

CF30—(CF;0) - (CZF4O) 3 CF 2 G~ CHZCH,CH,CH, —Si(0CH);

CH, CHy

|
cl)—giA@—s. CH,CH,CH,— o{—c:n—:,,cn-lzo%c:H3

CH, CH,

cs=30—(0l=20)p (C2F4O) J CF2—C~CH,CH,CH,CH, —Si(OCH)5
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[Cong thirc hda hoc 7]

?JVCHZCHZO%—CFH

CF30—(CF;0)p1—(CoF4O)qr—{~GF ~CF,0 | —CF—C—CH,CH,CH,CH,—SI(OCHy)s

CF, " CF,

?%CHZCHZO{TCH?,

CF30~(CF20)p1—(C2F4O)q1—(CF,CF,CF,0)r1—CFCF,——C~CH,CH,CH,CH,—Si(OCH3);

O%CHZCHZOQ—CH_,,
C3F7O~€CI:F—CFZO>70F C—CH,CH,CH,CH,—Si(OCH;);
CF,4 f CF

[Cdng thirc hda hoc §]
: CHS—QOCHZCHZ%T {—éHZCHzo);CHS

]
(H3CO);8i—CH,CH;CH,CH; — G~ CF,0 —(CF,0) 1= (CF (0) - CF;—C~CHZCH,CH,CH, —Si(OCH; )y

CHA—OCHZCHH—S? ?—\LCH20H2093—CH3

(HsCO);Si—CH,CH;CH,CH;CH,CH; —C—CF,0 —(CFZO:’ 1—(CZF4O)q—1¢F2—g—CHzCHZCHZCHZCHchZ—Si(OCH3)3

/ ‘
CHﬂLOCHZCHZ%o OTCHZCHZOt—CHa
o | S
(H,CO)ssi—CHZCH2—§i@SI CH,CH,CH;CH; —C—CF,0—(CF,0) 1 (CoF40) -CF, — G-~ CHZCHZCHZCHZ—Sﬂ‘@»S‘i—CHZCHZ*Si(OCH3)3
CH, CH,3 CHs CH,
CHs-(—OCHZCHZ%O O%CHZCHZOQ;CHJ
CH; CHs CH; CH,
(H;CO);,Sl-—CHZCHZ—SI O-Si~CH,CH,CH;CHy ~ G~ CF,0—(CF,0) 1= (CoF40) 7 CF,—C ~CH,CH,CH;CHy~ s. o- s. CH,CH,— Si(OCH,);
CHy CH, CH, CH,
(Hiconsi—CHCHCH, oL oonon, o O-fCHCH,0)-CH,  CHiCH,CH;—SI(OCH),
HsC _CH
" si—o CHs HC o—sii
(HCO);SI—CH;CH,CH; O s}; CHZCH,CH,CH; — G ~CF,0—(CF,0)1~(C4F,0) 7 CFy— G ~CHyCH,CH,CHy~ S“ O CH,CH,CH,—~SI(OCHy);
/Si\ O 0 /Si\
H;C O—Si\CH3 Hsc/s’l-o CH,
(H3C0)3Si—CH,CH,CH, CH,CH,CH,—Si(OCHj);
n 7 14
[Cong thirc hda hoc 9]

o0
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CH:-(—OCH;CH; 3T c|>-H:H,cnzcv):—c:l-i3
(H,co)asi—cﬂchchchz—ﬁ—(l:F——Ochz—?F o)(crzo)m—(czr,cn‘11 ?F—CF@)—TF—S—CHZCHZCHZCHZ—Si(OCH:‘);
CFy crs /, CF, o o,
cn;-@ocn,cx-iz—)zo o«écnzcﬂzo)—cm
3
GHa GHs CHs CHs
(H;COhSi—CHzCHz—Sli—@—S{i—CHZCHZCHZCHZ—ﬁ—?F-0-<CF2-(EF O7(CF20)p‘—-(czF4O)m‘69F-CF20>7CF—ﬁ—cHchchZCHz—Sli Si—CH,CH,—Si(0CH3);

CH, CH, CF, ¢/, CFs . <[>Fa CH; CH,

trong d6 p1 13 sd nguyén nim trong khoang tir 5 dén 100, q1 14 s6 nguyén ndm trong
khoang tir 5 dén 100, r1 13 s6 nguyén nim trong khoang tir 1 dén 100, r2 13 sb nguyén nim
trong khoang tir 1 dén 99, 13 13 s6 nguyén nim trong khoang tir 1 dén 99, tdng cta pl, ql,
rl, 2 va 13 14 sb nguyén nim trong khoang tir 10 dén 110, va cac don vi lap lai riéng 1é

ndm trong ngodc don véipl, ql, r1, 12, va 13 c6 thé dugce lién két ngau nhién.

8. Ché pham xir 1y bé mit chira polyme chira flopolyete theo phuong 4n bét ky
trong s céc phuong 4n tir 1 d&én 7 va/hodc san phdm ngung tu (thty phin) mét phén cia
nod.

9. Ché phdm xtr Iy bé mit theo phuong 4n 8, trong d6 nhém flopolyete trong
polyme chira flopolyete 13 gbc polyme chira flooxyalkylen héa tri mét & mot ddu cta
chudi phan ti.

10. V4t phim c6 bé mat dugc xir 1y bang ché phdm xir Iy bé mit theo phuong 4n 8
hoédc 9.

Polyme chira flopolyete theo sang ché c6 d6 bam dinh va kha ning thim uét nén
dugc cai thién. Vit phdm duoc xir Iy bé mit bang ché phdm xir Iy bé mit chtra polyme
theo sang ché va/hodc sin phim ngung tu (thiy phin) mdt phin cia nd cé kha ning
chéng thAm nudc/dau va kha nang chéng mai mon véi dung cu cao dugc céi thién.

MBS ta chi tiét sang ché

Sang ché d& cap dén polyme chira flopolyete c6 nhém flopolyete va nhém chiic
phan Ung va cling ¢ nhém polyete trong phan tr, c6 céng thuc (1). Cac polyme chira
flopolyete theo sang ché c6 thé dugc st dung riéng hodc hét hop hai hoic nhidu polyme
nay.

[Cong thtrc hda hoc 10]
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V& R3_n
Rf c L'— s.—~x,,>m

trong d6 Rf 1a géc polyme chira flooxyalkylen héa tri mot hodc hoéa tri hai, L dbc

(1)

a

18p 1a di nguyén tir héa tri hai, L’ doc 14p 1a lién két don hoac di nguyén tir hoa tri hai, Y
doc 1ap 14 nhém hydrocarbon héa tri hai dén héa tri sau c6 thé chira it nhit mét phén tir
duoc chon tir nguyén tir oxy, nguyén tir silic va lién két siloxan, R doc 1ap 1a C;-C; alkyl
hodc phenyl, X doc 1ap 13 hydroxy hogc nhém c6 thé thity phan, hodc nhém cé cong thirc
2):

[Cong thitc hoa hoc 11]

R3-n
—L'—YAQSli—X'n >m (2)

trong d6 n doc 14p 12 sd nguyén nim trong khoang tir 1 dén 3 d6i véi mdi nguyén
tir silic, m doc 14p 13 s6 nguyén niam trong khoang tir 1 dén 5, X’ 13 hydroxyl hoic nhém
c6 thé thuy phan, V doc 1ap 12 lién két don hozc nhém héa tri hai d&én héa tri sau dugce
chon tir nhém silalkylen, nhém silarylen, cac gbc polysiloxan hitu co mach thing héa tri
hai dén hoa tri sdu c6 tir 2 dén 10 nguyén tir silic hoic cac gbc polysiloxan hitu co mach
nhanh hoic mach vong héa tri hai d&én héa tri sdu c6 tir 3 dén 10 nguyén tir silic, E doc
- 14p 1a nhém polyete héa tri mot, o doc 1ap 1a sb nguyén nam trong khoang tir 1 dén 5, va
a bang 1 hoic 2.

Thuét ngit “khoang (tri s8)” 12 tri s (tri s6 gan dung) duoc x4c dinh bang cach tinh
cac phan sb qua 1/2 1a mot va bd qua phﬁn con lai, va khi chir s6 nhé nhét cia tri sb duogc
md ta khong bing “0”, bao gém khoang tri s6 trong d6 tri s6 duge mé ta duoc xac dinh
bing cach tinh c4c phén s ciia chit s nhé hon chir s6 nho nhit qua 1/2 13 mot va bd qua
phan con lai. Vi du, “khodng 3 duong lugng” c6 nghia 1a nam trong khoang tir 2,5 duong
lugng dén 3,4 duong luong, va “khoang 0,02 dwong luong” c6 nghia 14 nim trong khoang
tir 0,015 duong lugng dén 0,024 dwong luong. Khi chir s6 nho nhat cta tri sd duge mé ta
bing “0”, thuét ngir “khoang (tri s5)” bao gbm khoang tri sb trong d6 tri s6 dugc mé ta
dugc x4c dinh bing cach tinh cac phan sé cta chit s6 nho nhét qua 1/2 12 mot va b qua
phan con lai. Vi du, “khoang 50°C” c6 nghia 1 nim trong khoang tir 45°C dén 54°C.

10
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Polyme chtra flopolyete theo sang ché ¢6 chu tric ma nhém flooxyalkyl héa tri
mdt hoic nhém flooxyalkylen héa tri hai (ttc 13 gbc polyme chira flooxyalkylen héa tri
mdt hogc héa tri hai) va nhém silyl c¢6 thé thily phan nhu alkoxysilyl hoic nhém silyl
chtra hydroxy dugc lién két thong qua nhém lién két, va c¢6 it nhit mdt nhém silyl c6 thé
thity phin nhu alkoxysilyl hodc cidc nhom silyl chira hydroxy trong phén tir, va polyme
chira flopolyete c6 nhém polyete & dAu tan cting mach nhanh khac véi nhém silyl c6 thé
thily phan hodc nhém silyl chira nhém hydroxyl. Do ¢6 cdu tric ndy, polyme theo sing
ché c6 do bam dinh va kha ning thdm w6t nén duoc cai thién va cé kha ning chéng thim

nudc/dau va kha ndng chong mai mon véi dung cu cao rat cao.

Trong céng thirc (1), Rf 12 gbc polyme chira flooxyalkylen héa tri mot hodc héa tri
hai, t6t hon néu nhém flopolyete héa tri mot c6 cong thirc (3) khi o bang 1 (tic 1a Rf 13
géc polyme chtra flooxyalkylen hoa tri mdt), hodc nhém flopolyete hoa tri hai ¢6 cong
thirc (4) khi a bing 2 (tirc 1a Rf 13 gbc polyme chira flooxyalkylen héa tri hai).

[Cdng thic hoa hoc 12]

A —Cszd-O-fCFzOﬁCzF‘;O)q—f CsFeOar—éc‘;FsOﬁj—CsFmO?t—éCsFuOﬂWO%v—Cszd—

(3)
[Cong thirc hoa hoc 13]

—chZd—o{—CFZO}p—(—czao%czi:eo}r—@cwao)s—%csFmo)t—écanono%V—chZd—

(4)

trong d6 A 1a flo, hydro, hodc nhém floalky dugc két thuc béng nhém -CF;, W doc
14p 1a nhém floalkylen chira it nhit mdt nguyén tir hydro, d doc 14p vé6i nhau 13 sd nguyén
nim trong khoang tir 1 d#n 3, mdip, q, 1,5, t,uvavla sb nguyén nam trong khoang tir 0
dén 200, p+q+r+s+t+u+v nim trong khoang tir 3 dén 200, mbi don vi lién quan d&én p, q, r,
s, t,uvavco thé 13 mach théng hodc mach nhanh, va cac don vi ldp lai riéng 1 nam

trong ngodc don véip, q, 1, s, t, u va v cd thé dugc lién két ngau nhién.

Trong cdng thirc (3), A 1a flo, hydro, hodc nhém floalky dugc két thic bing
nhém -CF3, tét hon néu flo.

11
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Trong cong thiic (3) va (4), W 12 nhém floalkylen chira it nhit mdt nguyén tir
hydro, vi du v& nhém niy bao gém cac nhém perfloalkylen nhu céc don vi CF,, C,F,,

C;Fg, C4Fg, CsFyg va C¢Fy, trong d6 mot hodc hai nguyén tir flo duge thé béng hydro.

Trong cong thic (3) va (4), d6i v6i mbi don vi, d doc 14p 12 s6 nguyén nim trong

khoéng tir 1 dén 3, t6t hon néu 1 hoic 2.

Ngoai ra, mbi p, q, 1, s, t, u v v 12 s6 nguyén nam trong khoang tir 0 dén 200, 5t
hon néu p 1a s6 nguyén ndm trong khoang tir 5 dén 100, q 14 s6 nguyén nim trong khoéng
tir 5 dén 100, r lé s6 nguyén nim trong khoang tir 0 dén 100, s 13 sd nguyén nim trong
khoang tir 0 dén 100, t 13 s6 nguyén ndm trong khoang tir 0 dén 100, u 14 s6 nguyén ndm
trong khoang tir 0 dén 100, v 1a sé nguyén nim trong khoang tr 0 dén 100,
p+gtrts+t+utv ndm trong khoang tir 3 dén 200, t5t hon néu ndm trong khoang tir 10
dén 110, p+q 14 sd nguyén nim trong khoang tir 10 dén 105, dic biét tét hon néu nim
trong khoang tir 15 dén 60, va r=s=t=u=v=0. Khi p+q+r+s+t+u+v khong 16n hon gi6i han
trén, thi kha ning bam dinh va kha ning hoa ctng dat yéu ciu, va khi p+qtr+s+t+utv
khong nho hon gi6i han dudi, thi cac dic tinh cia nhém flopolyete ¢é thé duge phat trién
day du.

Trong cong thiic (3) va (4), mdi don vi c¢6 thé 13 mach thing hodc mach nhénh.
Ngoai ra, cdc don vi ldp lai riéng 1é nidm trong ngoic don v6ip, q, 1, S, t, u va v cb thé

duoc lién két ngau nhién.
Vi du vé& Rf dugc thé hién dudi day.

[Cdng thirc hoa hoc 14]

[am—
[\
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CF30(CF,0),CF,—
CF30(CF,0),(CF,CF;0)qCF,—

CF30(CF20)(CF,CF20)q(CF,CF,CF,0).CF,——

CFgo(Con)p.(oncFZO)Q.(CFZCFZCFZO)fCFZCFZ—

CF 30(CF20)(CF,CF,0)(CF,CF,CF,CF,0)¢CF,——
CF30(CF,0)(CF2CF0)4(CF,CF,CF,0)4(CF,CF,CF,CF,0)gCF,——
CF30(CF0)(CF,CF20)q(CF,CF ,CF20)4(CF ,CF ,CF ,CF ,0)¢(CF,CF,CF,CF,CF,0),CF, ——
CF30(CFZO)p-(CFzCon)q-(CFZCFZCFQO)r‘(CF2CFzCFzCFZO)sv(CFZCFZCFZCFQCFZO)t-(CFZCFzCFZCFzCFzCFzO)U.CFZ_
CF30(CF,CF,0)qCF—

CF30(CF,CF,CF,0),.CF,CFy —

CF3CF,CF,0(CF,CF,CF,0),CF,CF,—

CF30(CF,CF20)q(CF,CF,CF,CF,0) CF,CF,CF, —

CF3CF,CF,0(CFCF,0), ?F—
l
CF, CF,
CF30(CF,CF,CF,0)¢(CF,CFHO)y1(CHoCF20),2(CF,0)(CF,CF20) CFo ——

——CF,0(CF,0),CF,—
——CF,0(CF,0)(CF,CF,0)qCF—

—— CF,0(CF20)(CF,CF,0)q(CF,CF,CF,0),CF,—

—— CF20(CF,0)(CF,CF,0)q(CF,CF,CF,CF,0)s CF,——
——CF,0(CF,0)p(CF2CF;0)q(CF ,CF,CF50)(CF,CF,CF,CF,0)s CF—
——CF,CF,0(CF,CF,CF,0),CF,CF,—

-—-—Cl)FO——(CFZCFO)rz-CFZCFZO—(CFCFZO)rs-—(llF—
| |
CFs CFs CFs CF,

trong d6 mdi p’, q’, r’, s°, t* va u’ 1 s6 nguyén it nhit bang 1, gi6i han trén cia
chung 1a tuong duong v6i gii han trén cia p, g, 1, s, t va u, mdi v1’ va v2° 12 s§ nguyén
it nhat bang 1, va gidi han trén cla tdng cua v1’ va v2’ 1a teong duong véi gidi han trén
cuav, va téng ciap’,q,r,s, t,u,vl’ vav2’ ndm trong khoéng tir 3 dén 200; mdi r2’

va 13’ 14 s6 nguyén it nhit bang 1, va tdng cta 12’ va r3’ ndm trong khoang tir 2 dén 199.

13
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Ngoai ra, cac don vi 13p lai riéng 1€ nam trong ngodc don véip’, q’, ', s’, t’,u’, vl’ va

v2’ ¢6 thé dugc lién két ngiu nhién.

Trong cong thirc (1), L doc 1ap 13 di nguyén tir héa tri hai, L” doc lap 1a lién két
don hodc di nguyén tir héa tri hai. Vi du v& di nguyén tir héa trj hai bao gém oxy, nito va
lwu huynh. Tét hon néu L 13 nguyén tir oxy, va tot hon néu L 13’ 13 lién két don hodc oxy,

tot hon nita néu lién két don.

Trong cong thire (1), Y doc 14p 12 nhém hydrocarbon héa tri hai dén héa tri séu,
t6t hon néu nhém hydrocarbon héa tri hai dén héa tri bdn, tét hon nita néu nhém
hydrocarbon hda tri hai co thé chira it nhat mot phan tr dugc chon tir nguyén tir oXxy,

nguyén tr silic, va lién ket siloxan.

Cu thé, Y 14 nhém C3-Cyq alkylen nhu propylen, butylen hodc hexametylen, nhom
alkylen chita C¢-Cg arylen nhu phenylen (vi du nhém alkylen arylen cé tir 8 dén_ 16
nguyén tir cacbon), nhém héa tri hai c¢6 cac gdc alkylen dugc lién két théng qua nguyén
tir oxy, nhém hoéa tri hai c6 cac gbc alkylen duogc lién két théng qua céu tric silalkylen
hodc ciu tric silarylen, hodc nhom hoéa tri hai dén hoa tri sau cé géc C,-Cyy alkylen dugc
lién két voi lién két héa tri ciia cac gbe polysiloxan hitu co mach thing héa tri hai dén
héa tri sdu c6 tir 2 dén 10 nguyén ti silic, tt hon néu ndm trong khoang tir 2 dén 5
nguyén tir silic hoc gbc polysiloxan hiru co mach nhanh hoic mach vong héa tri hai
dén héa tri sdu c6 tir 3 dén 10 nguyén i silic, tot hon néu nim trong khoang tir 3 dén 5
nguyén tir silic; t5t hon néu nhém C;-C,, alkylen, nhém alkylen chtra phenylen, nhém
héa tri hai c6 cac gbc alkylen duoc lién két thong qua céu tric silalkylen hodc ciu tric
silarylen, nhém hoa tri hai dén hoéa tri bén cb géc C,-Cyg alkylen dugc lién két voi lien
két hoa tri ctia gbe polysiloxan hiru co mach thing héa tri hai dén héa tri bén ¢6 tir 2 dén
10 nguyén tir silic, hodc nhém héa tri hai dén héa tri bén ¢ gbc C,-Cy alkylen dugc lién
két v6i lién két héa tri ciia gbe polysiloxan hitu co mach nhanh hoic mach vong héa tri

hai dén héa tri bbn c6 tir 3 dén 10 nguyén tir silic; tt nhat néu nhém C;-Cs alkylen.
Vi du vé ciu tric silalkylen hodc cdu tric silarylen bao gdm ciu tric sau.

[Cong thic hoa hoc 15]
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R1 R1

l l
—Si—R2-Sj—

R1 R1

trong d6 R' c6 thé gibng hoic khac nhau 1a nhém C;-Cy4 alkyl nhu metyl, etyl,
propyl hodc butyl, hodc nhém Cs-Cyg aryl nhu phenyl. R? 12 nhém C;-Cy alkylen nhu
metylen, etylen hodc propylen (trimetylen, metyletylen), hodc nhém C4-Cyg arylen nhu
phenylen.

Vi du vé cac géc polysiloxan hifu co mach théng héa tri hai dén héa tri sdu c6 tir 2
dén 10 nguyén ti silic, tot hon néu nim trong khoang tir 2 dén 5 nguyén ti silic hodic gbc
polysiloxan hitu co mach nhanh hodc mach vong hda tri hai dén héa tri séu cé tir 3 dén 10
nguyén tir silic, t5t hon néu nam trong khoang tir 3 dén 5 nguyén tir silic duoc thé hién
duéi day.

[Cong thirc hda hoc 16]

R R

I
Si—O0 Sli—
R'" /g R

[Cong thirc hda hoc 17]

T13-k T‘l
—Si O_SII—
R1

trong d6,R' dugc dinh nghia nhu néu trén, g 1a s6 nguyén nam trong khoang tir 1
dén 9, t&t hon néu nim trong khoang tir 1 dén 4, h 1a s6 nguyén nim trong khoang tir 2
dén 6, tot hon néu ndm trong khoéng tir 2 dén 4, j 13 s6 nguyén nam trong khoang tir 0 dén

8, tbt hon néu 0 hodc 1, h+j 13 s6 nguyén ndm trong khoang tir 3 dén 10, tot hon néu nim
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trong khoang tir 3 dén 5, va k 13 s& nguyén nim trong khoang tir 1 dén 3, t6t hon néu 2

hoic 3.
Vidu vé Y 1a céc nhém nhu duge thé hién dudi day.

[Cong thirc hda hoc 18]

?Ha ?Hs
D =8i—(CHy)a=Si~(CHa)p —
CH3 CH3

CH, CH,

| |

CHs; CH,

gHs | gH
—D §i—o Sli—(CHz)b—
CH; /, CHy

—D—O0—(CHz)p—

trong d6 D 1a nhom C,-Cig hitu co hoéa tri hai cd thé duoc flo héa, “a” 13 sb
nguyén nim trong khoang tir 1 dén 4, b doc lap 1a s& nguyén nim trong khoang tir 2 dén
10, va ¢ 12 s nguyén nam trong khoéng tir 1 dén 9.

Cu thé 13, D 1a nhém C,-Cys, t6t hon néu nhém C,-Cg hitu co héa tri hai ¢6 thé
duoc flo héa, tot hon néu nhém hydrocarbon héa tri hai C,-Cye, tot hon nita néu nhém
hydrocarbon héa tri hai C,-Cg c6 thé duge flo héa. Vi du vé nhém hydrocarbon héa tri
hai bao gdbm c4c nhém alkylen nhu metylen, etylen, propylen (trimetylen, metyletylen),
butylen (tetrametylen, metylpropylen), hexametylen, va octametylen, cdc nhom arylen
nhu phenylen, hodc t6 hop cua it nhat hai nhém trong s6 cac nhém néu trén (vi du cac

nhom alkylen arylen), va cac dang dugc thé cia cdc nhém néu trén trong d6 mot s6 hodc
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toan bd cac nguyén ttr hydro dugc thé bang cac nguyén tir flo. T6t hon néu D 13 etylen,
propylen, butylen, hexametylen hodc phenylen.

Chi s6 duéi “a” 14 s6 nguyén nim trong khoang tir 1 dén 4, tot hon néu nim trong
khoang tir 1 dén 3, b doc 14p 12 sé nguyén nam trong khoang tir 2 dén 10, t6t hon néu nim
trong khoang tir 2 dén 6, va c 13 s6 nguyén nim trong khoang tir 1 d&n 9, t6t hon néu ndm
trong khoang tir 1 dén 4.

Vi du cu thé vé€ Y bao gdbm cac nhém sau.

[Cong thirc héa hoc 19]

_CH2CH2CH2"—
_CH2CH20H20H2_
_CH2CH2CH20H2CH2—
—“CH2CH2CH2CH2CH2CH2—
e
—CHZCHZCH2—-S[i-@-SIFCHZCHZCHZ——
CH, CH;
= G
_CHZCHZCHZCHZ_SIIOSIi_CHZCHZ_
CH, CH,
[Cong thirc hda hoc 20]
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CH,CH,CH,—
HiC ~ o-5i~CMe
—CH,CH,CH,~Si o
O /Si\_CH2CH2CH2_
/SI-O CH3

H,C
CH,CH,CH,—

CH,CH,CH,—

HiC  o-gi~CM
—CH,CH,CH,CH,=ST 0
O, Si-CH,CH,CH,~

Si-0
¢l CH,

Hs
CH,CH,CH,—

cHy
—CH;CH;CH;—Si~0-Si~CH,CH;CH,—
CH; CHs

CH;  CHj
—CH;CH;CH;CH;— Si~0-Si~CH,CH, —
CH; CH,3

— CH,CH,CH,CH,—O0—CH,CH,CH,—

Trong cong thirc (1), m 13 s6 nguyén nim trong khoang tir 1 dén 5. Khi m nhé hon
1, thi kha ning bam dinh v6i nén nhé. Khi m bing 6 hodc cao hon, thi tri sb alkoxy tan
cling tr& nén qua cao va anh hudng bit loi dén dic tinh. Tét hon néu m 13 s§ nguyén nim
trong khoang tir 1 dén 3, t6t nhit néu m bang 1.

Trong céng thtc (1), R doc 14p 1a nhom C;-C,4 alkyl nhu metyl, etyl, propyl hodc
butyl, hodc phenyl. Trong s6 cic nhém nay, metyl duoc wu tién.

Ngoai ra, n doc 14p 1a sb nguyén nam trong khoang tir 1 dén 3, tot hon néu 2 hoic
3, va t6t nhit néu n bang 3 dudi goc do kha nang phan tmg va kha niang bam dinh véi nén.

Trong cong thirc (1), X ddc 1ap 1a hydroxy hoic nhém c6 thé thiy phan, hoic
nhom cé cong thire (2):

[Cong thirc hda hoc 21]

R3-n
—L'—Y~Qsli—X'n >m (2)
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trong d6 L’, Y, R, m va n dugc dinh nghia nhu néu trén, va X’ 1a hydroxyl hodc
nhém c6 thé thiy phan.

Vi du vé nhém c6 thé thily phan bao g@)m nhém C;-C, alkoxy nhu metoxy, etoxy,
propoxy, isopropoxy, va butoxy, nhom C»-C,o alkoxylalkoxy nhu metoxymetoxy va
metoxyetoxy, nhém C;-Cyy acyloxy nhu axetoxy, nhém C,-Cy; alkenyloxy nhu

isopropenoxy, va nhdm halogen nhu clo, brom hogc iot.
Trong sd cac nhém ndy, metoxy, etoxy, isopropenoxy va clo duge wu tién st dung
1am nhém c6 thé thiry phan.
Trong cong thiic (2), X° 13 hydroxyl hodc nhém cé thé thiy phan, va vi du vé
nhém c6 thé thity phan bao gdm céc nhém tuong tr nhir cac nhém dugc md ta néu trén.
Vi du v& nhém c6 cong thirc (2) bao gdm cac nhém sau.
[Cong thirc hda hoc 22]
—CH,CH,CH,— Si(OCH;);
—CH,CH,CH,CH,—Si(OCH,);
—CH,CH,CH,CH,CH,~Si(OCH;)5

"CHchzCHchchzc.:Hz_Sl(OCH3)3

H — G
| —CHchZCHZ—SliOsli—CHZCHZCH2~Si(OCH3)3
CH, CH,
e — G
—CHZCHZCHZCHZ—S[iOSli—CHZCHz—Si(OCH3)3
CH, CH,

[Cong thirc hoa hoc 23]

19



48912 20/78

CHchchz _SI(OCH3)3
~CH
HC o-si7

—CH2CH2CH2_SI| ?
o, _Si—CH,;CH,CH,—Si(OCH3)3
/Si—O \CH
HyC” | 3

CHchchz—'Sl(OCHz)3

CH,CH,CH,-Si(OCH;)s
_CH
HsC o-sim™™

—CH2CH2CH20H2“SII ?
0\ /Si_CHchchz'Si(OCH3)3
Si'—O \CH )
HyC™ | 3

CH,CH,CH,-Si(OCH;)3

CHa s
—CH;CH,CH, —Si~0~Si—CH,CH,CH,~Si(OCH;);

CH; CH,3

CHy CHa
—CHZCH,CH,CH,—Si~0-Si-CH,CH, —Si(OCH)s
CH; CH,

_CH2CH2CH20H2"‘O_CHchchz‘Si(OCH3)3

Trong s6 cac nhdm nay, metoxy, etoxy, isopropenoxy va clo dugc uu tién st dung

Iam X.

Trong cong thic (1), V ddc 1ap 12 lién két don hodc nhém héa tri hai dén héa tri séu
duoc chon tir nhém silalkylen, nhém silarylen, cic gbc polysiloxan hiru co mach thing
héa tri hai dén héa tri sau c6 tir 2 dén 10 nguyén tir silic hodc cac gbe polysiloxan hitu co

mach nhanh hogc mach vong héa tri hai dén héa tri sdu c6 tir 3 dén 10 nguyén ti silic.

Cu the 13, vi du vé nhém silalkylen va nhom silarylen cé thé bao gom cic nhém

tuwong tu nhu cdu tric silalkylen va cdu tréc silarylen dugc 14y 13m vi du cho Y.

Ngoai ra, vi du vé cac gbc polysiloxan hitu co mach thing héa tri hai dén héa
tri sdu cé tir 2 dén 10 nguyén tir silic hodic cac gbc polysiloxan hitu co mach nhénh hoic
mach vong héa tri hai dén héa tri sdu c¢6 tir 3 d&n 10 nguyén tir silic bao gdém céc nhém
twrong tu nhu cic gbc polysiloxan hitu co hoa tri hai dén héa tri sau duge 1iy 1am vi du

choY.

20



48912 | 21/78

Vi du v& nhém héa tri hai dén héa tri sdu dugc chon tir nhém silalkylen, nhém
silarylen, cac gdc polysiloxan hiru co mach théng héa tri hai dén héa tri sdu c6 tir 2 dén 10
nguyén tir silic hoic cac gbe polysiloxan hitu co mach nhanh hodc mach vong héa tri hai
dén héa tri sdu c6 tir 3 dén 10 nguyén tir silic cia V bao gdm c4c nhém cé cdng thirc sau.

[Cong thirc hda hoc 24]

o o
_Sli_(CHz)a_Sli_
CH; CH3

Trong d6 a va c dugce dinh nghia nhu néu trén.

Tt hon néu V 13 lién két don, nhém silarylen, hoic gbc polysiloxan hitu co mach
thang hoa tri hai c6 tir 2 dén 10 nguyén ti silic.

Trong cong thic (1), E ddc 1ap 1a nhém polyete héa tri mét, tot hon néu cé don vi
1ap lai chira nhém C;-C, oxyalkylen va tét hon nita néu 13 nhém c6 cong thire (5):

[Cong thirc hda hoc 25]

—CeHZe—-O+CH20HCZH4O%C3HSO%(-C4H30->;—R

(5)

trong d6 R dugc dinh nghia nhu néu trén, e 12 s6 nguyén nim trong khoang tir 1
dén 4, mdi w, x, y va z 1a s6 nguyén nim trong khoang tir 0 d&n 30, w+x+y+z nim trong
khoang tir 1 dén 50, mdi don vi lién quan dén w, x, y va z co thé 1a mach théng hoic
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mach nhanh, va cdc don vi 1ap lai riéng 1€ ndm trong ngodc don véi w, X, y va z cd thé

duge lién két ngiu nhién.

Trong cdng thirc (5), R duge dinh nghia nhu néu trén, va 1a C,-C, alkyl hodc phenyl,

t6t hon néu metyl.

Trong cong thirc (5), e 13 s6 nguyén ndm trong khoang tir 1 dén 4, t6t hon néu sb
nguyén nim trong khoang tir 1 dén 3, t6t hon nita néu 2 hodc 3. Ngodira, w, X, y va z
are mdi sb nguyén nim trong khoang tir 0 dén 30, t6t hon néu, w 13 sé nguyén ndm
trong khoang tir 0 dén 15, x 12 s6 nguyén nim trong khoang tir 1 dén 15, y 13 s6 nguyén
nim trong khoang tir 0 dén 15, va z 12 sé nguyén nim trong khoang tir 0 dén 15, va
w+x-+y+z nim trong khoang tir 1 dén 50, tot hon néu ndm trong khoang tir 2 dén 30, tét
hon nita néu x ndm trong khoang tir 2 dén 15, va w=y=z=0. Khi w+x+y+z khéng 16n hon
giéi han trén value, thi cac ddc tinh ciia nhém polyete c6 thé duge phat trién ddy da, va
khi w+x-+y+z khong nhé hon giéi han duéi, kha ning chéng mai mon véi dung cu cao cb

thé duoc phat trién diy du.

Trong cong thirc (5), mdi don vi c6 thé 1a mach thing hodc mach nhanh. Ngoai ra,
cac don vi lap lai riéng 1€ ndm trong ngodc don véi w, x, y va z ¢6 thé dugc lién két ngiu
nhién.

Vi du cu thé vé E bao gém cac nhém sau.

[Cong thirc hda hoc 26]
— CH,CH, — 0~ CH,CH,0— CH,
— CH,CH,— 0~ CH,CH,0}—CH,
— CH,CH,CH,—0 +CH2CHZO>S—CH3

Vi du vé polyme chira flopolyete c6 cong thirc (1) bao gdm cac polyme c6 cac cdng
thirc sau. Trong mdi cong thirc, s 1an 13p lai (hodc mirc d§ polyme héa) clia cac don vi Lip
lai cAu thanh nhém flooxyalkyl hodc nhém flooxyalkylen (gbc polyme chira flooxyalkylen
héa tri mot hodc hoéa tri hai) duoc thé hién dudi ddy, mic du sb 1an 13p lai ndy c6 thé 1a sb
tuy y thda man cong thic (3) va (4).

[Cong thirc hda hoc 27]
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cr{—cx-lzcrlzo}—cm-i3
3

CF;0— (CFZO) (c2F40) CF2——ﬁ—CHZCHZCHZCHZ—Si(OCH3)3

c|>{»CH20H209—C|-|3
3

CFSO_(CFZO)T(C2F4O)_1CFZ_ﬁ_CHZCHZCHZCHZCHZCHZ_SI(OCH3)3
p q

c|)1LCHZCH209~CH3
4

CF3O—(CFZO)——(CzF4O)——CFZ—ﬁ—CHZCHZCHZCHZ—Si(OCHs)g,
p1 qi

%C!-IZCHZOQ—CH3

CH, CHs

o)
| .
CF30—(CF20) 57 (CaF40) GCF2— 6~ CHZCHZCHZCHZ—SIJAQ—S[i—CHZCHz—Si(OCHg,)?,
CH, CH,

O%CHZCHZOQ—CH;,
‘ 3

CH; CHa

, 3

CF;0— (CFZO) T (CFO)— CFz—g CH,CH,CH,CH,— Sli—O-Szi—CHZCHZ—Si(OCHp,);,.
CH; CH,

%CHZCHZO%CH:; CH2CH2CH2'—SI(OCH3)3
_CHs
HsC ,O—Si_

T
Ny /SI\
Hic—Si—0 CHs

CH,CH,CH,—Si(OCH3);

CHy  CHj
o———sli—o—sli—CHZ,CHZCHZ—o-{cr—nzczl-lzoa-cw3

CH; CH, 3

CF30—(CF20) = (CaFO) - CFy—G— CH;CH,CH,CH; —Si(OCH, )y

CHj CHj

o—sli4<j>—si—CHZ,CHZC:HZ—OJVCHZCHZO%CH3
]

' CHs, CHs 3

CF 30— (CF70) J~(CoF{0) - CFy— G = CHyCH;CH,CH, —Si(OCHy )y
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[Cong thirc hda hoc 28]

?JVCHZCHZO%—CH:;

CF30—(CF20)p1—(CaF {O)qr—{~GF —CF0[—CF —C—CH,CH,CH;CH,—Si(OCH;)s

CF, “ CF,

([)—QCHZCHZO%;CH;,,

CF30_ (CFzO)p1_ (CzF4O)q1_"(CFzCFzCon)n_‘CcmFz““ﬁ_CHch2CH2CH2_SI(OCH3)3

?{—CHZCHZO};CHs,
C3F7O~6CI>F—CF20>7C|:F—5—CHZCHZCHZCHZ—Si(OCHg,)s
CFs, " CF,

[Cong thirc hda hoc 29]

CH3J<—OCHZCH2—)EC’) {CHZCHZO };CHS

|
(H5CO);8i—CH,CH,CH,CH, —C ~CF,0 —(CF,0) 1 (CoFi0) 17 CFa—G ~CH,CH;CH,CH; — SI(OCH )5

CH,#OCHZCHz%OI ?{»cnzcmo}a—cm

(H3CO),Si —CHZCHZCHZCHZCHZCHZ—E‘—CFZO—(CFZO)1—(C2F4O)—10Fz—ﬁ—CHZCHZCHzCHZCHZCHZ—Si(OCH3)3
p q

CHA—OCHZCHZ%O 0—\LCH2CH20>3—CH3
G s Gha CHs
(H3CO)3Si—CHZCH2—§i@%i—CHZCHZCHZCHZ—ﬁ—CFZO—(CFZO&—(CZF4O)q—1~CFz~ﬁ—CHzCHzCHZCH2—§i@§i—CHZCHz—Si(OCH3)3
CHj CHs CH; CH,
CH,J(—OCHZCHZ%O 0{—CHZCHZO%CH3
oHy oH | SHa CHy
(H3c0)3Si—CHZCHZ—Si»ocSi-CHZCHZCHZCHZ—c—Con—(CFZO}D—(CZaO)—CFZ—c—CHZCHZCHZCHz—Si—o—Si—CHZCHz—Si(ocns),
1 | H 1 q1 H | |
CH; CH, CH; CH,

(HCOLSI—CH,CHCH,  CHy-L-0CH,CH 0 o-lcmono)on,  CHCHCH,—Si(0CHY
H,;C CH
¥ si—o CHs ' HC o-sii
(H,CO)Si—CH,CH,CH, 9 Si-CH,CH,CH,CHy — G ~CF,0—(CF 0} (CF0) 7 CFy — G~ CH.CH;CH,CH =i O CH,CH,CHy—SI(OCHS);
/Si\ /0 0\ /Si\
H;C O—SKI\CH3 HBC/S[I-O CH,
(HsCO)sSi—CH,CH,CH, CH,CH,CH,— Si(OCHs)s
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A . P
[Cong thurc hda hoc 30]
cua(—ocnzcnz—);o o{-cr-xzcuzo)—:.:u3
(H,cohs;—cnzcuzcuzcuz—ﬁ—g—o«<ch CF0>—(CFZO)P1-(CZF,O)Q‘~6CF c&o)—cs G ~CH,CH;CH,CH, —Si(OCHS)s
CFy CFy CF3 CFy
CH,-(—OCH,CHZ—)SO ofcuzcuzo)—cu,
cHy CH, l ‘ cHy CH,8
(H,CO):Si—CHzCH2—§i©—S| CHiCH;CH,CHy—(G —CF 0 ~{GF;~CF O (CF0)y1—(CaF Ol —{~GF ~GF;0)—CF — & ~CH;CH,CHCH;~ s:—©fsli—cuzcnz—suocnay,
CH, CH, CFs CFy CFs CH, CH,

P cr3

trong d6 pl 14 sd nguyén nim trong khoang tir 5 dén 100, ql 13 s6 nguyén nim
trong khoang tir 5 dén 100, r1 13 sb nguyén ndm trong khoang tir 1 dén 100, r2 1a sé
nguyén nam trong khoang tir 1 dén 99, r3 13 s nguyén nidm trong khoang tir 1 dén 99,
téng cua pl, ql, rl, 12 va r3 (vi du pl+ql, pl+ql+rl, hodc pl+ql+r2+r3) 1a s8 nguyén
nam trong khoang tir 10 dén 110. Cac don vi 13p lai riéng 1é nim trong ngoic don véi pl,

ql, rl, 12, va r3 ¢ thé duoc lién két ngdu nhién.

Polyme chira flopolyete c6 cong thic (1) trong d6 a=1 (tirc 1a Rf 12 gbc polyme
chira flooxyalkylen héa tri mot) hoic a=2 (tirc 12 Rf 1 gbc polyme chira flooxyalkylen
héa tri hai) c6 thé duge diéu ché bing phuong phéap sau.

Trudc tién, polyme chira flopolyete c6 nhém carbonyl & mét dau, c6 cong thic
(6):
[Cong thirc hda hoc 31]

0
Rf—C—M |

trong d6 Rf va a duoc dinh nghia nhu néu trén, va M 13 nhém héa tri mot ¢é thé loai

(6)

b6 dugc cho phan tmg véi chat phan tmg kim loai hiru co ¢6 lién két d6i béo khong no (vi
tri olefin) & mot dau va P-hydro (tic 13 nguyén tr hydro duogc lién két véi nguyén tir

cacbon & vi tri B so v6i nguyén tr kim loai), tot hon n€u trong sy ¢6 mit ciia dung moi.

Trong cong thirc (6), M 13 nhém héa tri mét ¢6 thé loai bd, vi du, hydro, halogen,
hydroxy, alkoxy, amino, alkylamino, thiol, alkylthio hodc axyl.

Vi du vé M bao gdm cac nhém duoc thé hién dudi day.

[Cong thirc héa hoc 32]
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—H —F —Cl —Br —l —OH
GHs ,CH,CH;
—OCH3 -OCHch::, _OCI:CHg _NH2 "‘N\
CH, CH,CH;
2 N
—SH —SCH;  —OCCH, —OCCH,CH;

Vi du vé& polyme chira flopolyete c6 nhém carbonyl & mét dau, c6 cong thire (6)
duoc thé hién dudi day. Trong mdi cong thirc, s6 1an 1p lai (hoic mirc d9 polyme héa) cia
cac don vi 1ap lai cAu thanh nhém flooxyalkyl hoic nhém flooxyalkylen (gdc polyme
chira flooxyalkylen héa tri mdt hodc hoéa tri hai) dugc thé hién dudi day, mac du sb 1an 1ap

lai ndy c6 thé 13 s6 tuy ¥ thoa méan cong thire (3) va (4).

[Cong thirc hoa hoc 33]
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i
CF3O—(CF2CF2CF20)ITCF2CF2_C_OCH3

o)

I
CF;0—(CF,0)—(C,F,0)—CF,—C-OCH,
pi q1

i
CF30—(CF,0) —(C4F0) —CF,~C~OCH,CH,
p q

I
CF,0— (CFZO) (C2F4O) JCF2—C—F

i
CF;0— (CFZO)—(CZF4O) JCFz—C—Cl

|
CFS0—(CF20) —(C4F40) —-CF,~C-0-C~CHy
i
CF30—(CZF4O)q1—(CF20)pr<?F—CF20>~CIF—C—OCH3
CFs CF,

C3F704<(I3F—CF20>70F - OCH;
CF
3 CF,
0

I I
H,CO-C-CF,0— (CFZO) (CZF4O) JCF2—C-OCH,

trong d6 pl, ql va rl duge dinh nghia nhu néu trén, va tong cia pl, ql varl I3
s6 nguyén nam trong khoang tir 10 dén 110. Cac don vi lap lai riéng 18 nim trong ngoic

don véipl, ql varl c6 thé duoc lién két ngiu nhién.

Vi du vé chit phan tmg kim loai hitu co c6 lién két d6i béo khong no & mét dau va
B-hydro bao gdm chét phan tmg lithi hitu co, chit phan tmg Grignard, chit phan tmg kém
hitu co, chit phan tng bo hitu co, va chit phan Gmg thiéc hitu co. Trong s cac chat phan
{mg nay, chét phan tmg Grignard va chét phan tmg kém hitu co dugc wu tién do dé xir 1.

Tt hon néu céc hop chét sau duoc st dung lam chét phén g kim loai hitu co.
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[Cong thitc hda hoc 34]

Z"mger Z O gl NN MEBr A~ WMigCl
= =
NN
NN ger MgCl
MgBr MgCl
SN A = =
\/\@\/\ MgBr MgCl
MgBr MgCl
Nz X " znBr

Tét hon néu Iugng ctia chit phan tmg kim loai hitu co ¢6 lién két dbi béo khong no
& mot dau va p-hydro ndm trong khoang tir 2 dén 5 dwong lwong, t6t hon nita néu ndm
trong khoang tir 2,5 dén 3,5 duong lugng, t6t nhit néu khoang 3 dwong luong tinh trén 1
dwong luong ctia nhém déu phan Gng (nhém héa tri mot c¢6 thé loai bd) trong polyme

chtra flopolyete c6 nhém carbonyl & mét dau, cé cong thirc (6).

Dung mdi c¢6 thé duoc sir dung trong phan tmg ctia polyme chtra flopolyete cé
nhém carbonyl & moét dau, c6 cong thirc (6) véi chit phan tng kim loai hitu co ¢6 lién két
d6i béo khong no & mdt dau va p-hydro. Mic di dung méi dugc sir dung trong phéan ng

7néy khong bi giéi han cu thé, tdt hon néu dung méi héa hoc flo duoc st dung do chit
phan tmg 12 hop chit flo. Dung méi héa hoc flo thich hop bao gbm dung méi 1,3-
bistriflometylbenzen, dung mdi triflometylbenzen, dung moéi perflo (Asahiklin AC 2000,
Asahiklin AC-6000) do AGC Inc. cung cap, dung mdi hydrofloete (HFE) (NOVEC 7100:
C4F;OCH;, NOVEC 7200: C,F;OC,Hs, NOVEC 7300: C,Fs-CF(OCH;)-CF(CF3),) do
3M cung cép, va dung méi perflo (PF5080, PF5070, PE5060) do 3M cung cip. Céac dung

mdi héa hoc flo c6 thé dugc sir dung riéng hodc két hop.

Ngoai dung mdi hda hoc flo, dung méi hitu co cling ¢6 thé dugc sir dung lam dung
moi. Dung mdi ete nhu tetrahydrofuran (THF), monoetylen glycol dimetyl ete, dietylen
glycol dimetyl ete, trietylen glycol dimetyl ete, tetraetylen glycol dimetyl ete, va dioxan
c6 thé duoc sir dung 1am dung méi hitu co. Dung mdi hiru co ¢6 thé duge sir dung riéng

hodc két hop v6i dung méi hoa hoc flo.
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Luong cia dung méi dugc sit dung nim trong khoang tir 10 dén 600 phin khéi
lugng, tdt hon néu ndm trong khoang tir 50 dén 400 phan khdi lugng, tot hon nira néu néu
nim trong khoang tir 200 dén 350 phéan khdi lwong tinh trén 100 phan khéi lrong cta

polyme chra flopolyete ¢ nhém carbonyl & mot dau, ¢ cong thirc (6).

Diéu kién dé thuc hién phan g ctia polyme chira flopolyete c6 nhém carbonyl &
mdt ddu, c6 cong thirc (6) v6i chat phan tmg kim loai hitu co c6 lién két doi béo khong no
& mot ddu va B-hydro bao gdm nhiét d6 nim trong khoang tir 0°C dén 80°C, t&t hon néu
nim trong khoang tir 45°C dén 70°C, t6t hon nita néu khoang 50°C va trong thoi gian tir
1 dén 12 gid, tot hon néu tir 5 d@én 7 gio.

Sau khi phan tmg duoc thuc hién trong céc diéu kién néu trén, phan Gng dugc
dimg, va dung dich dugc phan tach thanh 16p nudc va 16p dung mdi héa hoc flo bing quy
trinh phan tach. Lép dung méi héa hoc flo dugc rira bing dung méi hitu co, sau d6 dung
modi duge chung cét loai bo, dé thu duge polyme chira flopolyete cé nhém hydroxy va vi

trf olefin & mot dau ctia chudi phén tir, ¢6 cong thie (7).

[Céng thirc héa hoc 35]

OH
Rf-—C—L'~Z—CH=CH,
H

Trong d6 Rf, L’ va a dugc dinh nghia nhu néu trén, va Z doc 14p 1a nhém

(7)

a

hydrocarbon héa tri hai c6 thé chira nguyén i silic va/hosc lién két siloxan.

Trong cdng thirc (7), Z doc 14p 1a nhém hydrocarbon héa tri hai, tot hon néu cé tir 1
dén 20 nguyén tir cacbon, t6t hon nira néu tir 2 dén 12 nguyén tir cacbon. Vi du vé& nhém
nay bao gdm nhém C;-Cs alkylen nhu metylen, etylen, propylen (trimetylen, metyletylen),
butylen (tetrametylen, metylpropylen), hexametylen, va octametylen, va nhdm alkylen
chira nhém Cg-Cg arylen nhu phenylen (vi du nhom C;-C,y alkylen arylen). Tét hon néu Z
12 nhém C,;-C, alkylen mach thing.

Vi du v& Z bao gdm cac nhém dugc thé hién dudi ddy.

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

——CHchzCHzCHzCHzCHz“—‘

—CHZCHZQ
_CH2CH20H24©7
_CH2CH2QCH2_

Vi du vé polyme chira flopolyete c6 nhém hydroxy va vi tri olefin & mot dau cia
chudi phén tir, ¢ cong thire (7), dugc thé hién dudi day. Trong mdi cong thirc, sb 1dn lap
lai (hodic mirc do polyme héa) cia cac don vi lip lai ciu thanh nhém flooxyalkyl hogc
nhém flooxyalkylen (gbc polyme chira flooxyalkylen héa tri mot hodc héa tri hai) duoc
thé hién dudi ddy, mic du sb 1an 13p lai ndy c6 thé 13 s6 tiy v théa man cong thirc (3) va
4).

[Cong thirc hda hoc 37]
OH

l
CF30—(CF,CF,CF;0)r—CF,CF; —C~CH,CH,CH=CH,

[Cong thirc hda hoc 38]
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OH

CF30~(CF20)p1~(CoFiO)qr CFo—C~CH,CH,CH=CH,

OH

CF30_(Con)p1_(C2F4O)q1”CFZ_E—CH2CH2CH2CH:CH2

OH

CF30_(Con)p1_(C2F40)q1_CFz—g_CHchch2CH2CH: CH2

(I)H
CF30—(CZF4O)q1-(CFZO)p1<9F—CF20>7CF—CH:—CHZCHZCH:CHZ
CF
3  CF,

c3,|=7oTcl:|=—c1=2 )—CF c CH,CH,CH=CH,
CF
3 CF,

[Céng thirc hda hoc 39]

H OH

|
HyC=CHCH;CH, ~C ~CF;0 ~(CF,0)1—(CoF (0) -CF,—C ~CH;CH,CH==CH,

OH OH

HyC=CHCH,CH,CH,—C —CF,0—(CF,0)—(C4F40) = CF,—C ~CH,CH,CH,CH==CH,

OH OH

Hzc:CHCHZCHZCHZCHz—E—CFZO—(CFZO)——(CZF4O)—CFZ—S—CHZCHZCHZCHZCH:CHZ
p1 qi

trong d6 p1, q1 va rl dugc dinh nghia nhu néu trén, va tong cta pl, ql varl 1a
sd nguyén nim trong khoang tir 10 dén 110. Cac don vi l4p lai riéng 1é nim trong ngoic
don véi pl, ql varl c6 thé duge lién két ngdu nhién.

Tiép theo, polyme chira flopolyete ¢6 nhém hydroxy va vi trf olefin & mot dau
ctia chudi phan tir, ¢é cong thirc (7) thu duoc néu trén, va chit b sung nhém polyete
dugc héa gia trong su c6 mdt cua bazo & nhiét do nam trong khoang tir 0°C dén 90°C,

t6t hon néu nim trong khoang tir 40°C dén 60°C, t6t hon nira néu khoang 50°C trong 1

31



48912 32/78

dén 48 gid, tot hon néu nim tir 10 dén 40 gio, t&t hon nita néu khoang 24 gio, thy y cung

v61 chat bo trg dé tang cudng kha ning phadn ng va dung moi.

Theo mot phuong phap khac, polyme chira flopolyete c6 nhdém hydroxy va vi tri
olefin & mot dau cia chudi phén tir, ¢6 cong thirc (7) thu dugc néu trén, véi hop chét silic
hitu co ¢6 it nhat hai nhém SiH va khong chira nhém dau c6 thé thuy phéan trong phén tir
dugc khir hydro héa trong sy ¢c6 mat cia chét xtic tac khir hydro héa & nhiét d6 nim trong
khoang tir 0°C dén 60°C, tét hon néu nim trong khoang tir 15 dén 35°C, tt hon nita néu
khoang 25°C trong 10 phut dén 24 gio, tot hon néu 30 phit dén 2 gi%y, tbt hon nita néu
khoang 1 hour, tily y cing véi dung méi, & thu duoc polyme chira flopolyete ¢c6 nhém

SiH va vi tri olefin & mot dau cia chudi phan tir.

Sau d6, polyme chtra flopolyete c6 nhém SiH va vi trf olefin & mét dau cta chudi
phan tir va hop chét polyete ¢ vi tri olefin trong phan t (vi dy, hop chit polyalkylen
oxit dugc két thiic béi nhém alkenyloxy & mot ddu cua chudi phén tr hodc tuong tu)
dugc hoa tan trong dung moi, vi du, dung moéi héa hoc flo nhu 1,3-bis(triflometyl)benzen,
va héa gia trong sy ¢é mat cua chét xuc tac hydrosilyl hoéa, vi du, dung dich toluen chira
axit cloplatinic/phtrc cht Vinyl siloxan, & nhiét d6 nam trong khoang tir 40°C dén 120°C,
tot hon néu nim trong khoang tir 60°C dén 100°C, t6t hon nita néu khoang 80°C trong 1

dén 72 gio, tot hon néu 20 dén 36 gidy, tdt hon nita néu khoang 24 gi¢.

Céc halogenua c6 thé duge sir dung 1am chét bd sung nhém polyete dé phén Ung
v6i polyme chita flopolyete c6 nhém hydroxy va vi tri olefin & mot dau ctia chudi phan ti,
c¢6 cong thirc (7). Cac halogenua thich hop bao gdm 2-brometyl metyl ete, etylen glycol
2-brometyl metyl ete, dietylen glycol 2-brometyl metyl ete, trietylen glycol 2-brometyl

metyl ete, va tetraetylen glycol 2-brometyl metyl ete.

Tét hon néu lugng cta chit bd sung nhém polyete dugc st dung nim trong
khoang tir 1 dén 15 dwong lugng, t6t hon nita néu nim trong khoang tir 3 dén 6 duong
lugng tinh trén 1 dwong lugng ctia nhém diu phan tmg (nhém hydroxy) trong polyme
chira flopolyete c6 nhém hydroxy va vi tri olefin & mot dau ctia chudi phan tir, c6 cong
thac (7).

Vi du vé bazo dugc sir dung trong phan tmg ciia polyme chira flopolyete c6 nhém
hydroxy va vi tri olefin & mot dau ctia chudi phén tir, ¢6 cong thirc (7) véi chét bd sung
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nhém polyete bao gdm amin va bazo kim loai kiém. Vi du vé amin bao gdm trietylamin,
diisopropyletylamin, pyridin, DBU, va imidazol. Vi du vé bazo kim loai kiém bao gém
natri hydroxit, kali hydroxit, natri hydrua, kali hydrua, alkyllithi, t-butoxykali, lithi
diisopropylamit, lithi bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, va kali
bis(trimetylsilyl)amit.

Luong ciia bazo duoc sir dung nam trong khoang tir 1 dén 20 duong luong, tét hon
nfta néu nam trong khoang tir 4 dén 8 duong hrong, t6t nhat néu khoang 6 duong luong tinh
trén 1 dwong lugng cta nhém ddu phan tmg (nhém hydroxy) trong polyme chira
flopolyete c6 nhom hydroxy va vi tri olefin & mot dAu cta chudi phan ti, c6 cong thic
(7).

Dé thuc hién phan tng ciia polyme chira flopolyete ¢6 nhém hydroxy va vi tr
olefin & m6t dau ctia chudi phan i, ¢6 cong thirc (7) véi chit bd sung nhém polyete, chét
bd trg dé ting cudng kha ning phan tmg nhu tetrabutylamoni halogenua hoic halogenua
kim loai kiém c6 thé duoc st dung. Vidu vé chét b trg bao gém tetrabutylamoni clorua,
tetrabutylamoni bromua, tetrabutylamoni iodua, tetrabutylamoni hydro sulfat, natri iodua,
kali iodua, xeri iodua, va ete mach vong. Trong hé théng phén Ung, su trao dbi halogen xuc
tac dién ra gitra chat bd tro va chat bd sung nhém polyete dé ting cudong kha ning phéan
ting trong khi d6 ete mach vong lién két phdi tri v6i kim loai dé ting cuong kha nang
phén tng.

Luong cia chit bd trg duge st dung nim trong khoéng tir 0,005 dén 0,1 duong
luong, tdt hon nita néu ndm trong koang tir 0,01 d&én 0,05 duwong luong, tot nhit néu
khoang 0,02 dwong luong tinh trén 1 duong luong ctia nhém diu phan tmg (nhém
hydroxy) trong polyme chira flopolyete c6 nhém hydroxy va vi tri olefin & mdt du cia
chudi phan i, c6 cong thirc (7).

Dung mdi c6 thé dugc st dung trong phan tmg cta polyme chira flopolyete c6
nhém hydroxy va vi tri olefin & mot ddu ctia chudi phén tir, ¢6 cong thirc (7) v6i chat bd
sung nhém polyete, hodc phan ing ciia polyme chira flopolyete cé nhdém hydroxy va vi
tri olefin & mot ddu cua chudi phan tir, c6 cong thirc (7) véi hop chit silic hitu co ¢b it
nhit hai nhém SiH va khéng chira nhém ddu c6 thé thuy phan trong phan t. Mic du

dung moéi 13 khong thiét yéu, nhung dung méi héa hoc flo thudng duogc sir dung lam dung
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mdi. Dung mdi héa hoc flo thich hop bao gdm dung méi hydrocarbon thom duoc flo héa
nhu 1,3-bis(triflometyl)benzen va triflometylbenzen, dung méi hydrofloete (HFE) (mét loat
nhan hiéu Novec do 3M cung cép) nhu
1,1,1,2,3,4,4,5,5,5-decaflo-3-metoxy-2-(triflometyl)pentan, va dung mdi perflo cu thanh
hoan toan tir cac hop chét dugc flo héa (mét loat nhin hidu Flort do 3M cung cip).
Dung méi hitu co cling cé thé dugc st dung, vi du, dimetylforamit, dimetylaxetamit,

dimetyl sulfoxit, axetonitril, va THF.

Luong cia dung mdi dugc sir dung nim trong khoang tir 10 dén 300 phin khéi
luong, t6t hon néu nim trong khoang tir 30 dén 150 phéan khdi Irgng, t6t hon nira néu
khoang 50 phén khéi Iuong tinh trén 100 phan khéi Iugng ctia polyme chira flopolyete c6

nhém hydroxy va vi trf olefin & m6t dau ctia chudi phan tir, ¢é cong thirc (7).

Trong phan Uing cta polyme chta flopolyete c6 nhom hydroxyl va vi tri olefin &
mot ddu cta chudi phén tir, cé cong thic (7) thu duge néu trén, v6i hop chat silic hitu co
c6 it nhit hai nhém SiH va khéng chira nhém dau c6 thé thiy phan trong phan tir, t5t hon
néu hop chit silic hitu co ¢6 it nhit hai nhém SiH va khong chira nhém dau c6 thé thay
phan trong phan tir 12 hop chét ¢ cong thic sau.

[Cong thirc héda hoc 40]
CH, CHj

] ]
H—Si—(CH,),~Si-H
CH, CH,
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trong d6 a va ¢ dugc dinh nghia nhu néu trén.
Vi du v& hop chét silic hiru co ¢6 it nhit hai nhém SiH va khong chira nhém dau
c6 thé thiy phan trong phan ti bao gdm céc hop chét dugc thé hién duéi day.
[Cong thic hda hoc 41]

CH, CH,
H—Sli—CHZCHZ—SIi—H

CHs CH,
CH, CH,

H—éi@éi-—l—i
c|:H3 éHs

H—Sli—O—S|i—H
CH;  CH,

A A
H—S]i—O—S|i—0—S|i—H

CH; CH;  CH,

(|:H3 <|:H3 cI:H3 CH,
H—sli—o——s|i—o—s|,i—o—s|i—H
CH; CH; CH;  CHy

CH; CH; CH; CH;  CHy

| l | I |
H—S[i—O—Sli—O—Sli—O—Sli—O——Sli—H

CH;, CH; CH; CH; CH,

H
CH, Hj

| ¢
\°,0—Si
H—&l‘»i ?
(o) Si—H
/\Si—o/ \CH
CHs | 3
H

Trong phén mg cta polyme chira flopolyete c6 nhém hydroxyl va vi tri olefin &
mot dau cia chudi phan tir, ¢é cong thic (7) thu duge néu trén, véi hop chét silic hiru co

c6 it nhét hai nhém SiH va khéng chira nhém dau c6 thé thity phan trong phén tir, luong
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ctia hop chét silic hifu co ¢6 it nhit hai nhém SiH va khéng chita nhém dau c¢6 thé thuy
phén trong phan tir duge st dung ndm trong khodng tir 7 dén 30 duong lugng, t6t hon nita
néu nim trong khoang tir 5 dénn 20 duong luong, tot nhat néu khoang 10 duong lugng
tinh trén 1 dwong lugng clia nhém diu phan tng trong polyme chira flopolyete cé nhém

hydroxyl va vi tri olefin & mot dau ciia chudi phan tir.

Vi du vé chit xtc tac khir hydro héa duge st dung trong phan tg ctia polyme
chira flopolyete c6 nhém hydroxyl va vi tri olefin & mot dau ctia chudi phan tir c6 cong
thirc (7) thu duge néu trén véi hop chét silic hitu co ¢6 it nhit hai nhém SiH va khéng
chira nhom du c6 thé thiy phan trong phan tir bao gdm chét xuc tic trén co s& kim loai
nhém platin nhu chét xtc tac rodi, paladi va ruteni, va bo, va vi du cu thé vé c4c chét xtic
tic ndy bao gdm chdt xtc tic trén co s& kim loai nhém platin nhu
tetrakis(triphenylphosphin)paladi va clotris(triphenylphosphin)rodi, va chit xtc tac bo
nhu tris(pentaflophenyl)boran.

Luong ciia chét xtc tac khir hydro héa duoc sir dung nim trong khoang tir 0,01
dén 0,0005 duong lrong, t6t hon nira néu nim trong khoang tir 0,007 dén 0,001 duong
luong, tbt nhit néu khoang 0,005 dwong luong tinh trén 1 dwong luong clia nhém dau
phéan tng trong polyme chira flopolyete c6 nhém hydroxyl va vi tri olefin & mot dau cia
chudi phén tir.

Sau do, phan tng dugc dimg, va dung dich dugc phén tach thanh 16p nuée va 16p
dung méi héa hoc flo bang quy trinh phan tach. Lép dung méi héa hoc flo dugc rira bang
dung méi hitu co, sau d6 dung méi dugc chung cit loai b, dé thu dugc polyme chira

flopolyete ¢6 nhém SiH va vi tri olefin & mot dau ciia chudi phén tir.

Trong phan Gng cda polyme chira flopolyete c6 nhém SiH va vi tri olefin & mdt
dAu cta chudi phén tir thu duge néu trén véi hop chit polyete ¢6 vi tri olefin trong phin
tr, vi du v& hop chét polyete c6 vi tri olefin trong phan tir c6 thé bao gdm cac hop chét c6

cdng thirc sau:

[Cong thtrc hda hoc 42]

CH2=CH—ce-H2e-—o+CHzo);éczH409x—écsH609;éc4Hsoéz—R
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trong d6 R, w, x, y, z va wtx+y+z dugc dinh nghia nhu néu trén, va mdi don vi
lién quan dén w, x, y va z c6 thé 13 mach thdng hodc mach nhanh, e’ 1a s6 nguyén nam
trong khoang tir 0 dén 2, va cac don vi lap lai riéng 1€ ndm trong ngodc don véi w, x, y va

z c6 thé duoc lién két ngiu nhién.

Vi du cu thé vé& hop chit nay bao gém hop chét polyalkylen oxit dugc két thic bdi
nhém alkenyloxy & mot dau ctia chudi phan tir, nhu polyetylen oxit trong d6 mot du cua
chudi phén tir duge két thic bdi nhém allyloxy va diu con lai dugc két thic boi nhém

metoxy nhu dugc thé hién dudi day.

[Céng thitc hda hoc 43 ]

HZC:CHCH2~O<—CH2CHZO>—CH3
X

Trong d6 x dugc dinh nghia nhu néu trén.

Vi du cu thé vé hop chét polyete cé vi tri olefin trong phan tr, nhu hop chét
polyalkylen oxit duge két thiic béi nhém alkenyloxy & mdt ddu ctia chudi phan tir, bao
gébm UNIOX MA-200, UNIOX MA-300, UNIOX MA-350S, va UNIOX MA-500 do
NOF CORPORATION san xut.

Luong ciia hop chét polyete c6 vi tri olefin trong phén tir dugc sir dung nim trong
khoéng tir 1 dén 10 duong lugng, t6t hon nita néu nim trong khoang tir 2 dén 5 duwong
luong, t5t nhit néu khoang 3 duong luong tinh trén 1 duong luong cia nhém dau phan
{ing trong polyme chira flopolyete ¢ nhém SiH va vi tri olefin & mot ddu ctia chudi phén
tr.

Trong phén ung ctia polyme chtra flopolyete cé nhém SiH va vi tri olefin & mot
d4u cta chudi phan tir thu dugc néu trén véi hop chat polyete ¢6 vi tri olefin trong phan
tir, vi du vé chét xtc tac hydrosilyl héa bao gbm chat xtc tac trén co s¢ kim loai nhém
platin nhu platin den, axit cloplatinic, axit cloplatinic dugc cai bién b%lng ruou, phirc chét
cia axit cloplatinic v&i1 olefin, aldehyt, vinyl siloxan, va rugu axetylen,
tetrakis(triphenylphosphin)paladi, va clotris(triphenylphosphin)rodi. Trong sé cac hop

chét nay, cac hop chat platin nhu cac hop chét phéi tri vinyl siloxan dugc wu tién.

- Chét xic tac hydrosilyl héa duoc st dung & luong dé tao ra kim loai chuyén tiép

o ham lurong ndm trong khoang tir 0,1 dén 100 ppm, t6t hon nira néu ndm trong khoang
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tir 1 dén 50 ppm trén co s6 khdi lugng ctia polyme chira flopolyete ¢6 nhém SiH va vi tri

olefin & mot dau cia chudi phén ti.

Phan ting cta polyme chira flopolyete ¢ nhém hydroxy va vi tri olefin & mot dau
ctia chudi phan tir c6 cong thirc (7) véi chit b sung nhém polyete hoic phan tng ciia
polyme chira flopolyete c6 nhom hydroxy va vi tri olefin & mdt dau ctia chudi phan tir ¢6
cong thirc (7) v6i hop chit silic hitu co c6 it nhit hai nhém SiH va khong chira nhém dau
c6 thé thuy phan trong phéan tir (polyme chita flopolyete ¢6 nhém SiH va vi tri olefin &
mdt ddu cua chudi phan tir) va hop chat polyete c6 vi tri olefin trong phén tir tao ra
polyme chtra flopolyete c6 vi tri olefin va vi trf polyete & mot dau cia chudi phan tir ¢6

cong thuce (8).

[Céng thirc hda hoc 44]

L—V—Eg
Rf—[‘CH:—L'—Z—CH=CH2 «  (8)

trong 46 Rf, L, L’, V, E, o, Z va a dugc dinh nghia nhu néu trén.

Vi du vu tién vé polyme chira flopolyete c6 vi tri olefin va vi tri polyete & mot dau
ctia chudi phén tr, ¢6 cong thire (8) dugc thé hién dudi ddy. Trong mdi cong thic, s6 1dn
1ap lai (hodc mac d6 polyme hoéa) cta cac don vi ldp lai cAu thanh nhém flooxyalkyl hoic
nhém flooxyalkylen (gbc polyme chira flooxyalkylen héa tri mot hodc héa tri hai) duge thé

hién dudi ddy, mic du sb 14n lap lai ndy c6 thé 13 s6 tiy ¥ thoa man cong thire (3) va (4).

[Cong thirc hoa hoc 45]
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?JVCHZCHZOQ;CH;{

CF30—(CF,CF,CF,0)1—CF,CF; ~ G—CH,CH,CH=CH,

?—QCHZCHZO%CHs

CF30_(CF20)D1_(CzF4O)q1—CFZ_S‘CHchch—_—CHz

cIJJVCHZCHzo%CHr,
4

CF30—(CF20)p1—(CaF iO)gr—CFo—C—CH,CH,CH=CH,

T{CHZCHzo%cm

CF30_(CF20)p1 _(C2F40)q1—CFz—a—CHchchchch:CHz

O%CH2CH20>‘CH3
CF3O—(C2F40)q1—(CFZO)p1T?F—CFZOTCF c CH,CH,CH=CH,
CFs CF;

?JVCHZCHZOQS—CHS

C3F7O—<C':F—CF20>—Ci:F——ﬁ—CHZCHzCH:CHZ
CF
3 r CF3

CH  GH

‘ CH; CH,

CF30—(CF,0) -(CoF40) 17 CF,—C ~CH,CH,CH=CH,

CH, CH,

| |
T—S}iOSi—CHZCHZCHz—O‘QCHZCHZO%CH:,‘

CH, CH,

CF30—(CF20) 11-(C2F 40) 7 CFy— G~ CH,CH,CH=CH,
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[Cbng thitc héa hoc 46]

CH3JVOCHZCH27LJ‘J ?—QCHZCHZOQ—C%
3

HyC=CHCH,CHy~ G~ CF,0—(CF;0)—(C3F40) —-CFp—C ~CH,CH,CH=CH,
p q

CH3JVOCHZCH27L3’0 TJVCHZCHZOQ—cm
3

HZCZCHCHZCHZCHZ_ﬁ_CFZO_(CFZO)T(C2F4O) TCFZ—ﬁ—CHZCHZCHZCH:CHZ
p q

CH3JVOCHZCH2%3<|) T-QCHZCHZO%CHQ,
3

HyC =CHOH;CH,CH,CHy— G~ CF,0—(CF;0)—(CF40) —CF,—C ~CH;CH,CH,CH,CH=—CH,
p q

trong d6 pl, ql va rl duoc dinh nghia nhu néu trén, va tong cia pl, ql varl 1a
s& nguyén nim trong khoang tir 10 dén 110. Cac don vi lap lai riéng 1é nim trong ngodc

don v6ipl, ql varl c¢6 thé duoc lién két ngiu nhién.

Tiép theo, polyme chira flopolyete ¢ vi trf olefin va vi trf polyete & mét dau cia
chudi phan ti¥, cé cong thirc (8) dugc hoa tan trong dung mdi nhu dung méi héa hoc flo,
thuong 13 1,3-bis(triflometyl)benzen. Hop chit silic hitu co ¢6 nhém SiH va nhém dau c6
thé thiy phan trong phan tir nhu trimetoxysilan dugc trén vao. Hon hop thu duge duogc
héa gia trong sy ¢6 mit clia chit xtc tic hydrosilyl héa, vi du, dung dich toluen chira axit
cloplatinic/phtrc chat vinyl siloxan, & nhiét d6 nam trong khoang tir 40°C dén 120°C, tt
hon néu nim trong khoang tir 60°C dén 100°C, tét hon nita néu khoang 80°C trong thoi
gian tir 1 dén 72 gidy, tot hon néu 20 dén 36 gio, tot hon nira néu khoang 24 gitr dé thu duoc
polyme chtra flopolyete cé cong thire (1).

Phuong phép khéc dé diéu ché polyme chtra flopolyete ¢6 cong thirc (1) 1a phuong
phapdugc thé hién dudi day.

Polyme chra flopolyete c6 vi tri olefin va vi tri polyete & mot dau cta chudi phan
tr, cd cong thic (8) dugce hoa tan trong dung mdi nhu dung méi hda hoc flo, thudong 1a
1,3-bis(triflometyl)benzen. Hop chét silic hiru co ¢c6 nhém SiH va nhém déu c6 thé thiy
phan (halogen) trong phan tir nhu triclosilan duge tron vao. Hon hop thu dugc dugc héa
gia trong su c6 mat cla chat xuac tac hydrosilyl hoa, vi du, dung dich toluen chira axit
cloplatinic/phtrc chét vinyl siloxan, & nhiét d6 nim trong khoang tir 40°C dén 120°C, tét

hon néu ndm trong khoang tir 60°C dén 100°C, t6t hon nita néu khoang 80°C trong thoi
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gian tir 1 dén 72 gidy, tbt hon néu 20 dén 36 gio, tdt hon nita néu khoang 24 giv. Luu § ring
sau khi héa gia, phan tir thé (halogen) trén nhém silyl c6 thé c6 thé duoc bién ddi thanh

nhdm metoxy.

Luu ¥ rang hop chét silic hitu co ¢6 nhém SiH va khong chira nhém dau cé thé
thiy phén trong phén tir c6 thé duogc sir dung thay cho hop chét silic hitu co ¢6 nhém SiH
va nhém dau cé thé thiy phan trong phén tir. Theo phuong 4n nay, hop chét silic hitu co
c6 it nhat hai nhém SiH va khéng chira nhém déu c6 thé thiy phén trong phan tir duge st
dung. Sau khi polyme chira flopolyete c6 vi tri olefin va vi tri polyete & mot dau cia
chudi phén tir, ¢ cbng thirc (8) dugc cho phan tng véi hop chat silic hitu co ¢é it nhat
hai nhém SiH va khong chira nhém dau c6 thé thiy phan trong phan tir nhu phwong an
md ta néu trén, san phdm phan tng thu duge ¢é SiH cic nhém & dau polyme duge tron
v6i hop chét silic hiru co ¢6 vi trf olefin va nhém déu c6 thé thiy phén trong phén tit, nhu
allyltrimetoxysilan. Hdn hop thu dugc duge héa gia trong su cé mit cla chét xuc tac
hydrosilyl héa, vi du, dung dich toluen chira axit cloplatinic/phtrc chét vinyl siloxan, &
nhiét 6 ndm trong khoang tir 40°C dén 120°C, t6t hon néu nim trong khoang tir 60°C
dén 100°C, t6t hon nita néu khoang 80°C trong thoi gian tir 1 dén 72 gid, t6t hon néu 20

dén 36 gio, tot hon nira néu khoang 24 gio.

Céc hop chit c6 cong thirc (9a) dén (9d) dugc uu tién st dung 1am hop chét silic
hiru co ¢ nhém SiH va nhém dau c6 thé thiy phan trong phan tr duge st dung trong

diéu ché polyme chira flopolyete c6 cong thirc (1).

[Cong thirc hdéa hoc 47]
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Ts-n
H—Si—X, (9a)
P e
|
H—sTi—RZ—sTi—RLSi—x,, (9b)
R R?

TOANT R

|
H Sli—O S|i—R3——Si——X,, (9¢)
R1 g R1
. Ta-n
A
——Si—O0——Si—O0 Si—O
l | l (ed)
R1 R1 ; R1 i

trong d6 R, X, n, R R?, g va j dugc dinh nghia nhu néu trén, 1 1a sd nguyén nam

trong khoang tir 1 dén 5, tbt hon néu nim trong khoang tir 1 dén 3, i+j 1a s6 nguyén nim
trong khoang tir 2 d&n 9, tdt hon néu nim trong khoang tir 2 dén 4, va R 1a nhém
hydrocarbon héa tri hai C,-Cs.

R? 12 nhém C,-Cs, t6t hon néu nhém hydrocarbon héa tri hai C,-Cs, vi du vé nhém
nay bao gém cac nhém alkylen nhu metylen, etylen, propylen (trimetylen, metyletylen),
butylen (tetrametylen, metylpropylen), hexametylen, va octametylen, cac nhom arylen
nhu phenylen, hodc tb hop cua it nhit hai nhém trong sé cac nhém néu trén (vi du céc

nhém alkylen-arylen). Trong 36 cac nhém ndy, etylen va trimetylen duoc uu tién.

Vi du v& hop chét silic hiru co ¢6 nhém SiH va nhém dau cé thé thity phan trong
phin tir bao gdm trimetoxysilan, trietoxysilan, tripropoxysilan, triisopropoxysilan,
tributoxysilan, triisopropenoxysilan, triaxetoxysilan, triclosilan, tribromsilan, va

triiodosilan ciing nhu cac hop chat silan dugc thé hién dudi day.

[Cong thitc hoa hoc 48]
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CHs CHy
H—Sli—@sii—CHZCHz—Si(OCHg,)g,
CHs CH,
CHchchz'Si(OCHz)s
H3C\ ,O—Si/CH3
H-Si ‘9
O, Si-CH;CH,CH, Si(OCH;)g
/SI-O CH3

HyC |
CH,CH,CH,-Si(OCH;);

CH;  CHj
H=Si-0-Si~CH,CH,CH,—Si(OCH;)3
CH; CH;,

Theo mét phuwong 4n trong d6 phuwong phép diéu ché polyme chira flopolyete cd
cong thirc (1) bao gdm phén Gmg cong hop ciia polyme chira flopolyete ¢é vi trf olefin va
vi tri polyete & mét dau clia chudi phén tir, c6 cong thirc (8) véi hop chét silic hitu co 6
nhém SiH v nhém diu c6 thé thiy phéan trong phén tir, tot hon néu hop chét silic hitu co
c6 nhém SiH va nhém dau cd thé thiiy phan trong phén tir duoc sir dung & cac lugng nhu
viy dé tao ra nhém SiH trong hop chét silic hiru co & luong ndm trong khoang tir 1,5 dén
4 duong lugng, tot hon nira néu nim trong khoang tir 2 dén 2,5 duong luong tinh trén 1
duong lugng cia nhém diu phan Ung (vi ti olefin tin cing) trong polyme chira

flopolyete ¢ vi tri olefin va vi trf polyete & mot dau ciia chudi phan tir, ¢ cong thirc (8).

Céc hop chit c6 cong thirc (10a) dén (10c) dugc wu tién st dung 1am hop chit silic
hiru co ¢6 it nhat hai nhém SiH va khong chira nhém diu c6 thé thiy phan trong phan t&
duoc st dung trong diéu ché polyme chtra flopolyete c6 cong thic (1).

[Cong thitc hoa hoc 49]
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R1 R?
I |

H—s],i—Rz—sli—H (10a)
R? R?

R? R?
| |
H<S|i—0 Sii—H (10b)
R' /g R
i i
Si—O0 Si—O0
| ) | 1 (10c)
R h R i

trong do R, R?, g, h, j va h+j dugc dinh nghia nhu néu trén.

Vi du vé hop chét silic hitu co ¢6 it nhéat hai nhém SiH va khong chtra nhém dau c6

thé thiy phén trong phén tir bao gdm céc hop chét dugc thé hién duéi day.

[Cong thirc hda hoc 50]
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CH, CHs
H—sli—CHZCHz—sli——H

CH, CH,
CH, CH,

H—Sli—©78|i~H
c‘:H3 (l:H3

H—Sli—O——~Sli—H
CH;  CH,

CH; CH; CH,
H—Sii——O—Si—O—Sli—H

CH; CH; CH;  CHj
H—sl,i—o—sli—o—sli—o—sl,i—l—i

_CH
C\H”/O—Si 3

H—Si \?
O\Si~o/3i\_l-|
CH; | CH;
H
Theo mét phuong an trong 46 phuong phip diéu ché polyme chira flopolyete c6
cong thirc (1) bao gdm phén tmg cdng hop clia polyme chira flopolyete ¢6 vi tri olefin va
vi tri polyete & mot ddu ciia chudi phén i, ¢ cong thirc (8) véi hop chit silic hiru co c6
it nhét hai nhém SiH va khong chira nhém dau c6 thé thily phan trong phan ti, t6t hon
néu hop chit silic hitu co ¢6 it nhit hai nhom SiH va khéng chira nhém dau c6 thé thiy
phén trong phan tir dugc st dung & cac lugng nhu vay dé tao ra nhém SiH trong hop chit
silic hiru co & luong nim trong khoang tir 5 dén 30 duong lugng, t6t hon nira néu nim trong

khoang tir 7 d&én 20 duong lugng, t6t nhat néu khoang 10 dwong luong tinh trén 1 dwong
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lrong ctia nhém dau phan tmg (vi tri olefin tin cling) trong polyme chira flopolyete ¢6 vi

trf olefin v vi tri polyete & mot ddu ctia chudi phén tir, c6 cong thire (8).

Trong phuong phap diéu ché polyme chira flopolyete c6 cong thirc (1), vi du vé
san phdm phan tng cdng hop ciia polyme chira flopolyete c6 vi tri olefin va vi trf polyete
& mot dau cia chudi phan tir, c6 cong thirc (8) vdi hop chét silic hitu co ¢6 it nhét hai
nhém SiH va khéng chira nhém déu c6 thé thiiy phan trong phén tir bao gdm céc hop chét
c¢6 cac cong thirc sau. Trong mdi cong thic, s6 14n 13p lai (hodc mic d6 polyme héa) ciia
cac don vi lap lai cAu thanh nhém flooxyalkyl hoic nhém flooxyalkylen (gdc polyme
chira flooxyalkylen hda tri mdt hodc hoa tri hai) dugc thé hién dué6i day, mic du s6 1an

1ap lai nay c6 thé 13 s tiry ¥ théa mén cong thirc (3) va (4).

[Cong thiic hda hoc 51]

oJVc:Hzcr-lzo}—CH3
) 3

CH  Gh
CF30—(CF;0)p1—(C2F i0)q1—CFy—G—CH;CH;CH,CH,—Si—0—Si—H
CH; CH,

\LCHZCHZO%—CH3

o)
| CHs  CHa  Ch
CF30—(CF0)p1—(CoF4O)q—CFy—C—CH,CH,CH,CH,—Si—0—8i—0—Si—H
CH; CH; CH,

cl)Jvcl-iZCHZO%TCH3

ot ot
CF30—(CF0)p1—(CoFO)qr—CFy—C—~CH,CH,CH;CH, —Si—CH,CH,—Si—H
CH;, CH,
oJVCHZCHZO%CH3
G o
CF30—(CF20),,1—(c2F40)q1—CF2—E—CHZCHZCHZCHZ—§iO§i—H
CH, CH,

trong d6 pl va ql dugc dinh nghia nhu néu trén, téng ctia pl va ql 1a sb nguyén
nim trong khoang tir 10 dén 110. Cac don vi lap lai riéng 1é ndm trong ngodc don véi pl

va ql c6 thé dugc lién két ngau nhién.
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Trong phuong phép diéu ché polyme chira flopolyete ¢ cong thirc (1), cac hop
chét c6 cong thirc (11) duoc wu tién sir dung 1am hop cht silic hiru co c6 vi tri olefin va
nhém dau c6 thé thuy phan trong phan tir ¢ phan ng véi cac nhém SiH & du polyme

clia san pham phan g cong hop.
[Cong thiac hda hoc 52]

R:%-n

| (11)
H,C=CH—U—Si—X,

trong d6 R, X va n dugc dinh nghia nhu néu trén. U 12 lién két don hodc nhém
hydrocarbon hoéa tri hai C;-Cs.

Trong cong thire (11), U 14 lién két don hosic nhém hydrocarbon héa tri hai C;-Cs.
Vi du vé nhém hydrocarbon héa tri hai C;-Cg bao gdm cac nhém alkylen nhu metylen,
etylen, propylen (trimetylen, metyletylen), butylen (tetrametylen, metylpropylen), va

hexametylen, va phenylen. Tt hon néu U 13 lién két don hoic metylen.

Vi du v& hop chét silic hiru co ¢6 vi tri olefin va nhém dau c6 thé thiy phan trong

phan tir bao gdm céc hop chét nhu duogc thé hién duéi day.
[Cong thirc hda hoc 53]
CH,=CH—Si(OCH,);
CH,=CHCH,—Si(OCH;);

CH,=CHCH,CH,—Si(OCH3),

Theo mot phuong én trong d6 phuong phép diéu ché polyme chira flopolyete c6
cong thirc (1) bao gdm phan tng ctia sin pham phan ng cong hop gilta polyme chira
flopolyete c6 vi tri olefin va vi tri polyete & mot dau ciia chudi phan tir, c6 cong thic (8)
v6i hop chit silic hitu co ¢6 it nhat hai nhém SiH va khong chira nhom dau c6 thé thiy
phan trong phéan tir, v6i hop chét silic hitu co ¢6 vi tri olefin va nhém dau c6 thé thity phan
trong phan tir, tdt hon néu hop chét silic hitu co ¢6 vi tri olefin va nhém dau c6 thé thiy
phén trong phan tr dugc st dung & cac luong nhu vay dé tao ra vi tri olefin trong hop
chét silic hitu co ¢6 vi tri olefin va nhém dau c6 thé thiy phan trong phan tr & luong nim
trong khoang tir 1,5 dén 4 duong luong, t5t hon nita néu nim trong khoang tir 2 dén 2,5
duong luong tinh trén 1 duong lugng cia nhém dau phan tng (nhém SiH tin cing) trong
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san pham phan g cong hop giita polyme chira flopolyete ¢4 vi trf olefin va vi tri polyete
& mot dau ciia chudi phan tr, c¢6 cong thirc (8) va hop chit silic hitu co ¢6 it nhét hai

nhém SiH va khéng chtra nhém dau c6 thé thity phan trong phan t.

Dung méi héa hoc flo duge uvu tién st dung lam dung méi duoc st dung trong
diéu ché polyme chira flopolyete c6 cong thuc (1). Dung méi héa hoc flo thich hgp bao
gbm 1,3-bis(triflometyl)benzen, triflometylbenzen, metyl nonaflobutyl ete, metyl
nonafloisobutyl ete, etyl nonaflobutyl ete, etyl nonafloisobutyl ete, dung moi hydrofloete
(HFE) (mot loat nhan hi€u Novec do 3M cung cép) nhu 1,1,1,2,3,4,4,5,5,5-decaflo-3-
metoxy-2-(triflometyl)pentan, va dung mdi perflo cdu thanh hoan todn tir cac hop chét
dugc flo héa (mot loat nhan higu Flort do 3M cung cép).

Lugng clia dung mdi dugc st dung nim trong khoang tir 10 dén 300 phin khéi
lugng, t6t hon néu nam trong khoang tir 50 dén 150 phan khéi Iugng, tt hon nita néu
khoang 100 phan khéi luong tinh trén 100 phin khéi lugng cua polyme chira flopolyete

c6 vi tri olefin va vi tri polyete & mdt ddu ciia chudi phan ttr, c6 cong thire (8).

Vi du vé chét xuc tac hydrosilyl héa dugc sir dung trong diéu ché polyme chta
flopolyete c6 cong thirc (1) bao gdm chét xuc tic trén co s& kim loai nhém platin nhu
platin den, axit cloplatinic, axit cloplatinic dugc cai bién béng ruou, phirc chit cia axit
cloplatinic ~ v&i  olefin, aldehyt, vinyl siloxan, va ruou  axetylen,
tetrakis(triphenylphosphin)paladi, va clotris(triphenylphosphin)rodi. Trong sé céc chit

xtic tac ndy, cac hop chét platin nhu cac hop chat phéi trf vinyl siloxan duge vu tién.

Tbt hon néu chit xtc tac hydrosilyl héa dugc st dung & lugng dé tao ra kim loai
chuyén tiép & luong nam trong khoang ttr 0,01 dén 100 ppm, tdt hon nita néu 0,1 dén 50
ppm trén co s& khdi lwgng ciia polyme chira flopolyete c¢6 vi tri olefin va vi trf polyete &
mot ddu cta chudi phan tir, ¢6 cong thirc (8) hodc san phdm phan tmg thu dugc cla
polyme ndy vé6i hop chét silic hitu co ¢6 it nhit hai nhém SiH va khéng chtra nhém dau
c6 thé thity phéan trong phan tt.

Sau d6, dung méi va cac chit phan Gng chua phan tmg duoc chung cét loai bd
trong diéu kién chan khong, dé thu dugc the target hop chat.

Theo mdt phuong 4n, khi polyme chira flopolyete c6 vi tri olefin va vi tri polyete &

mot dau clia chudi phan tir, ¢ cong thirc (8) 12 hop chét ¢é cong thic sau:
48



48912 -

[Cong thirc hda hoc 54]

?{‘CHZCHZOQ—cm
3

CF30—(CF20)7-(C2F40) 1 CF,—C ~CH;CH,CH=CH,
p1:g1 =49:51, pi+q1 = 46
va hop chét silic hitu co ¢6 nhém SiH va nhém dau c¢é thé thiiy phan trong phan tir
13 trimetoxysilan, thi hop chét c6 cong thirc sau dugc tao ra.
[Cong thirc hda hoc 55]

T—QCHZCHZO%CHs

CF30—(CF20)-(C2F40) - CF> — C—CH,CH,CH,CHy SI(OCH;)s
p1:q1 = 49:51, p1+ql = 46
Theo mot phuong an khéc, khi polyme chira flopolyete co vi tri olefin va vi tri
polyete & mot dau ctia chudi phan tir, cé cong thic (8) 1a hop chat c¢6 cong thirc sau:

[Cong thirc hoa hoc 56]

CH34-OCHZCH2—>—O ::lJchf—:chzo}—CH3
3

H,C=CHCH,CH,- C CF20—(CF;0)—1-(C5F40) {CF,— G~ CH,CH,CH=CH,
p1:q1 =47:53, p1+q1 = 43
va hop chit silic hiru co ¢6 nhém SiH va nhém dau ¢ thé thiry phan trong phan tir
12 trimetoxysilan, thi hop chit c6 cong thirc sau dugc tao ra.
[Cong thirc hoa hoc 57]
CHg(—OCHZCHZ%CI) O—QCHZCHZO%CH;{
(HsCO):;SI—CHzCHzCHzCHz"ﬁ_Con_(Con)p (C2F4O) CFZ_C CHch2CHch2 SI(OCH3)3
pi:q1 =47:53, p1+q1 = 43
Theo mot phuong 4n khac, sang ché dé cép dén ché phidm xt 1y bé mat chira
polyme chura flopolyete cé nhom silyl chtra hydroxy hodc nhém silyl ¢ thé thily phén c6
cong thirc (1). Ché phdm xir 1y bé mit ndy ciing c¢6 thé chira san phdm ngung tu (thuy
phén) mot phin dugc diéu ché bang cich ngung tu nhém hydroxy trén polyme chira
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flopolyete, hodc nhom hydroxy thu dugc tir qua trinh thily phén mdt phan nhém diu c6
thé thity phan trén polyme chira flopolyete theo phuong phap da biét.

Céc chét xuc tac ngung tu thiy phéan c6 thé dugc bd sung vao ché phim xir Iy bé
mat, khi cAn. C4c chét xtic tic ngung tu thity phan thich hop bao gdm hop chét thiée hiru
co nhu thiée dibutyl dimetoxit va thiéc dibutyl dilaurat, hop chét titan hitu co nhu tetra-n-
butyl titanat, axit hitu co nhu axit axetic, axit metansulfonic, va axit carboxylic dugc cai
bién flo, va axit vo co nhu axit hydrocloric va axit sulfuric. Trong sd cac chit ndy, axit
axetic, tetra-n-butyl titanat, thiéc dibutyl dilaurat, va axit carboxylic dugc cii bién flo

dugc wu tién.

Chét xtic tac ngung tu thity phin cé thé dugc bd sung & luong xtc tac, thudng
nim trong khoang tir 0,01 dén 5 phan khéi lugng, tot hon nita néu nim trong khoang tir
0,1 d@n 1 phan khdi luong tinh trén 100 phan khéi luong ciia polyme chita flopolyete

va/hodc san phdm ngung tu (thiy phan) mot phan cia né.

Ché phidm xtr 1y bé mit c6 thé con chira dung méi. Dung moi thich hop bao gdm
dung méi hydrocarbon béo dugc cai bién flo nhu perfloheptan va perflooctan; dung moéi
hydrocarbon thom dugc cai bién flo nhu 1,3-bis(triflometyl)benzen; dung mdi ete dugc
cdi bién flo nhu metyl perflobutyl ete, etyl perflobutyl ete, va perflo(2-
butyltetrahydrofuran); dung méi alkylamin dugc cai bién flo nhu perflotributylamin va
perflotripentylamin; dung méi hydrocarbon nhu benzin dau mé, toluen, va xylen; dung
mdi keton nhu axeton, metyl etyl keton, va metyl isobutyl keton. Trong s6 cac dung méi
nay, dung moi dugc cai bién flo duogc wu tién dudi gbc d do hoa tan va kha ndng thAm
udt, voi 1,3-bis(triflometyl)benzen, perflo(2-butyltetrahydrofuran), perflotributylamin, va

etyl perflobutyl ete dugc uu tién hon.

Céc dung moi c6 thé duogc str dung & dang hdn hop ctia hai hodc nhidu dung moi
sao cho polyme chira flopolyete va san pham ngung tu (thity phan) mot phan ciia né durgce
hoa tan ddng déu trong dung méi. Nong d6 t6i wu cia polyme chira flopolyete va san
phdm ngung tu (thity phan) mot phén clia né trong dung mai thay ddi theo phuong phép
X ly cu thé. Luong dé can ¢ thé duoc chon. Trong trudong hop pha truc tiép, tét hon
néu ndng dd nay cé thé nam trong khoang tir 0,01 dén 10 phan khéi luong, t6t hon nita

néu nim trong khoang tir 0,05 dén 5 phin khéi luong tinh trén 100 phin khéi luong ciia
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dung méi va polyme chira flopolyete (va san phdm ngung tu (thity phan) mét phin cia
né) dugc két hop. Trong trudng hop xi 1y bay hoi, tdt hon néu ndng d6 nay c6 thé ndm
trong khoang tir 1 d&én 100 phan khéi Iugng, t6t hon nita néu nim trong khoang tir 3 dén
30 phan khdi lugng tinh trén 100 phin khéi lwong cia dung méi va polyme chita
flopolyete (va san phdm ngung tu (thiiy phan) mdt phin cia nd) duge két hop.

Ché phdm xtr Iy bé mit c6 thé duge phi 1én nén bing phuong phéap d3 biét bat ky
nhu phuong phép pht biang ban chai, phuong phdp phu nhing, phuong phap xit va
phuong phép bay hoi. Trong trudng hop phuong phap bay hoi, ché do gia nhiét c6 thé 1a
ché do gia nhiét béng dién trd hodc ché do gia nhiét EB va khong bi giéi han cu thé.
Nhiét d6 héa ctmg thay dbi theo phwong phap héa cimg cu thé. Vi du, trong trudng hop
phit true tiép (phuong phap phi bing ban chai, phuong phép pht nhing hoidc phuong
phép xit), cic diéu kién héa cimg thich hop bao gdm nhiét d nim trong khoéng tir 25°C
dén 200°C, dic biét ndm trong khoang tir 25°C dén 80°C trong 30 phat dén 36 gid, dic biét
1 dén 24 gio. Khi ché phdm xtt Iy bé mit dugc phi bing phuong phap bay hoi, tét hon néu
nhiét do hda cling nim trong khoang tir 20°C dén 200°C, dic biét nim trong khoang tir
25°C dén 80°C, trong 30 phut dén 36 gio, dic biét 1 dén 24 gid. Cac didu kién héa cimg
4m ciing hiru ich. Mang pht héa ctng thuong cé chidu day nim trong khoang tir 0,1 dén
100nm, t6t hon néu nim trong khoéﬁg tir 1 dén 20nm mac du chiéu day phu thudc vio
loai nén. Ngoai ra, trong trudng hop phuong phép phu xit, vi du, quy trinh bao gdm bude
pha loang ché phdm xir Iy bé mat bang dung moi héa hoc flo di duge bd sung nuéc vao
trede d6, nhd d6 thuy phan hitu hidu dé tao ra Si-OH, va sau d6, budce xit dung dich pha

lodng dugc khuyén cédo do mang phi héa cting nhanh.

Nén can dugc xtr 1y bang ché phidm xir Iy bé mat khong bi giéi han cu thé, va cé
thé dugc ché tao béng vat liéu mong mubn bat ky bao gém giéy, vai, kim loai, kim loai
oxit, thity tinh, vat liéu déo, gbm va thach anh. Ché phdm xi 1y bé mit 13 hiru hiéu dé tao
ra kha nang chéng thim nuéc/diu va kha nang chdng mai mon véi len thép cao cho dé.
Cu thé 13, ché phdm xi Iy bé mit dugc sir dung hitu hiéu d& xu Iy thiy tinh va mang dugc

Iéng dong SiO,.

Vit phdm duoc wu tién ¢ thé duge xir 1y bang ché phim xu 1y bé mit bao gbm hé
théng dinh vi xe, dién thoai di dong, dién thoai théng minh, camera k¥ thuit sd, camera

video k¥ thuat s6, PDA, trinh phé4t 4m thanh cim tay, trinh phé4t 4m thanh trén xe, bang
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diéu khién tro choi, éng kinh thi kinh, éng kinh camera, bd loc dng kinh, kinh bao vé,
dung cu y t€ (vi du dng soi da diy), mdy photocopy, my tinh c4 nhan, man hinh tinh thé
16ng, man hinh phat quang dién hitu co, man hinh plasma, man hinh bdng cam tmg, mang
bao vé, mang chdng phan xa va cic vat phdm quang hoc khac. Ché phim xir Iy bé mit
theo sang ché hiru hiéu qua dé ngin ngira diu van tay va bd nhon bam dinh vio vat phdm
va cling tao ra kha ning chéng xudc hoic kha nang chéng mai mon. Do d6, ché phim xir Iy
bé mat theo sang ché dic biét hiru ich 1am 16p chéng thAm nudc/dau trén man hinh bang

cdm Ung va mang chong phan xa.

Ché phim xtr Iy bé mit theo sang ché cling dugc sir dung dé tao mang phu chéng
vét ban trén thiét bi vé sinh nhu bdn tim va chu rira; mang phu chdng vét ban trén cira
kinh hodc kinh ban cudng luc va vé chup dén pha & diu xe trong céc phuong tién van tai
nhu xe, tdu héa va may bay; mang phti chéng thim nuée/diu trén bé mit ngoai toa nha;
mang phi & ngin ngira 6 nhidm déu trén d6 dung nha bép; mang phu chéng vét ban,
chéng dinh, chéng v& biy trong budng dién thoai céng cong; mang pha chéng diu van
tay trén tic phim nghé thuat; mang phii chdng ddu van tay trén dia CD va dia DVD; chit
thao khudn; chét bd trg trong son; va chét cai bién nhira. Ché phém xtt Iy bé mit theo
sang ché ciing hiru hidu dé cai bién kha ning chay va phan tan ciia chat don vo co, va cdi
thién ddc tinh tron ctia bang va mang. |

Vi du thwe hién sdng ché

Sang ché s& dugc mo ta chi tiét hon thong qua céc vi du va vi du so sanh sau, tuy
nhién sang ché khéng chi gidi han & cac vi du ndy.

Vidu 1

Thiét bi phan tmg dugc nap v6i 272mL dung dich THF 0,5M chira 3-butenylmagie
bromua (1,4x10" mol). Két hop khudy, hdn hop chira 200g (4,5%x10mol) hop chat cé
cong thirc (A):

[Cong thirc hoa hoc 58]

0]
CF30—(CF30)51—(CoF40)q4—CF,—C—OCH;

p1:q1 =49:51, p1+q1 = 46 ' (A)
2
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400g Asahiklin AC-6000, va 200g PF5060 dugc bd sung timg giot vao thiét bi
phan tmg, dugc gia nhiét & nhiét d6 50°C trong 6 giv. O thoi diém két thic gia nhiét,
dung dich thu dugc dugc lam ngudi dén nhiét do phong, va dung dich nuédc axit
hydrocloric dugc bd sung timg giot vao. Lép bén dudi hoic 16p hop chét flo dugc thu hdi
bang quy trinh phan tach va ria bang axeton. Lép bén duéi hodc 16p hop chét flo sau khi
rira dugce thu hdi mot 1an nita. Dung mdi con du duge chung cat loai bd trong diéu kién
chén khong, dé thu dugce 193g polyme chira flopolyete (khéi luong phan t trung binh sb
khoang 4430) c6 cong thirc (B).

[Cong thic héa hoc 59]

OH

CF3O_(Con)p1_(C2F4O)q1'CFz_ﬁ‘CH2CH2CH:CH2
p1:q1 = 49:51, pi+q1 = 46 (B)

'H.NMR; § 1,4-1,7 (C-CH,CH,CH=CH,) 2H; § 1,9-2,2 (C-CH,CH,CH=CH,, -
CF,-CH(OH)-CH,-) 3H; § 3,6-3,8 (-CF,-CH (OH)-CH,-) 1H; & 4,8-4,9 (-CH,CH=CH,)
2H: § 5,5-5,6 (-CH,CH=CH,) 1H

Trong thiét bj phan tng, 100g (2,3x10mol) hop chit cé cong thic (B):
[Cong thirc hda hoc 60]

OH

|
CF30_(Con)p1’_(C2F40)q1'CF2_ﬁ_CHzc:HzCH:CHZ
p1:q1 =49:51, p1+q1 = 46 - (B)

20,9¢ (9,2x10”mol) dietylen glycol-2-brometyl metyl ete va 0,17g (4,6x10°
“mol) tetrabutylamoni iodua dugc tron. Sau do, 18g (1,4x10"mol) dunng dich nuéc
natri hydroxit 30% khéi luong duoc bd sung vao. Dung dich thu dugc duoc gia nhiét &
nhiét do 50°C trong 24 gid. O thoi diém két thiic gia nhiét, dung dich thu dugc dugc lam
ngudi dén nhiét 6 phong, va dung dich nuée axit hydrocloric dugc bd sung timg giot vao.
Lép bén du6i hodc 16p hop chit flo duge thu hdi bing quy trinh phén téch va rira bing
axeton. Lép bén dudi hodce 16p hop chét flo sau khi rira dugc thu hdi mot 1an nira. Dung
mbi con du duoc chung cat loai bo trong didu kién chan khong, & thu dugc 94g polyme

chira flopolyete c6 cong thuc (C).
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[Cong thirc hda hoc 61]

oncl—izm-lzo);m-l3

CF3O—(CFZO)p1—(CZF4O)q1—CF2—ﬁ—CHchZCH:CHz
p1:q1 = 49:51, p1+q1 = 46 (C)

'H-NMR; § 1,5-1,7 (C-CH,CH,CH=CH,) 2H; § 2,0-2,2 (C-CH,CH,CH=CH,) 2H;
5 3,0-3,2 (CF,-CH-O-(CH,CH,0);-O-CHy)) 3H; & 3,3-3,6 (-O-(CH,CH,0);-O-CHy)
12H; § 3,7-3,8 (CF,-CH-O-(CH,CH,0);-O-CHz)) 1H; & 4,7-5,0 (C-CH,CH,CH=CH,)
2H; § 5,5-5,7 (C-CH,CH,CH=CH,) 1H

Trong thiét bj phén tng, 80g (1,7x10mol) hop chit c6 cong thirc (C):

[Cong thttc hoa hoc 62]
O-—CH,CH,0—CH
‘é 2L ); 3
CF30~(CF20)p1~(C2F40)qs~ CFo— G~ CH,CH,CH:CH,
pi:q1 = 49:51, pi+q1 = 46 (C)
9

80g 1,3-bis(triflometyl)benzen, 4,2g (3,4x10mol) trimetoxysilan, va 7,6x 107g
dung dich toluen chira axit cloplatinic/phirc chat vinyl siloxan (chira 2,3x10"mol Pt)
dugc trdén. Dung dich thu dugc dugce hda gia & nhiét 4§ 80°C trong 24 gid. Sau do, dung
moi va cac chit phan tng chwa phan tng dugc chung cét loai bo trong didu kién chin
khong, dé thu dugc 82g hop chat dang 10ng.

Trén co s& phén tich "H-NMR, hop chit thu dugc duge xac dinh 13 c6 cong thuc
D).

[Cong thitc hda hoc 63]
| T{CHZCHZO%CH:,
CF30—(CF;0)_-(C2F 40) - CF;—C ~CH,CH;CH;CH, Si(OCHs);
p1:q1 =49:51, p1+q1 = 46 (D)

'H-NMR; § 0,4-0,6 (C-CH,CH,CH,CH,-Si) 2H; & 1,2-1,6 (C-CH,CH,CH,CH,-Si)
6H; & 3,0-3,2 (CF,-CH-0-(CH,CH,0);-0-CH3)) 3H; 6 3,3-3,6 (-O-(CH,CH,0);-O-CHj,
-Si(OCHs,)s3) 21H; $ 3,7-3,8 (CF,-CH-O-(CH,CH,0)5-O-CHs)) 1H

Viduy?2
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Thiét bi phan tmg dugc nap véi 153mL dung dich THF 0,5M chtra 3-butenylmagie
bromua (7,7x10” mol). Két hop khudy, hdn hop chtra 100g (2,6x10mol) hop chét c6
cong thire (E):

[Cong thirc hda hoc 64]
(o)
CF30—(CFZO)p1—(C2F4O)q1—CF2—g—OCH3

1:q1 = 55:45, p1+q1 = 42 '
piq pi1+q (E),

200g Asahiklin AC-6000, va 100g PF5060 dugc bd sung timg giot vao thiét bi
phan mg, dugc gia nhiét & nhiét d6 50°C trong 6 gio. O thoi diém két thic gia nhiét,
dung dich thu dugc duogc lam ngudi dén nhiét @ phong, va dung dich nudc axit
hydrocloric duoc bd sung timg giot vao. Lép bén dudi hodc 16p hop chit flo dugce thu hdi
bang quy trinh phén tach va rira bang axeton. Lép bén dudi hoic 16p hop chét flo sau khi
rira dugc thu hoi mot 14n nita. Dung mbi con du duge chung cat loai bé trong didu kién
chan khong, dé thu dugc 94g polyme chira flopolyete (khdi lwong phan tir trung binh sb
khoang 3940) c6 cong thirc (F).

[Cong thirc hda hoc 65]
(')H
CF3O_(CF20)p1_(C2F4O)q1‘CFz_ﬁ_CHch2CH:CH2
p1:q1 = 55:45, p1+q1 = 42 (F)

'H-NMR: & 1,4-1,7 (C-CH,CH,CH=CH,) 2H; § 1,9-2,2 (C-CH,CH,CH=CH,, -
CF,-CH(OH)-CH,-) 3H; 6 3,6-3,8 (-CF,-CH (OH)-CH»-) 1H; $ 4,8-4,9 (-CH,CH=CH,)
2H; 8 5,5-5,6 (-CH,CH=CH,) 1H

Trong thiét bi phan tng, 50g (1,3%10mol) hop chét c¢6 cong thic (F):

[Cong thirc hda hoc 66]
OH

CF30_(Con)p»]_(C2F4O)q1_CF2—ﬁ‘”CHzc:HzCH:CHZ
p1:g1 = 55:45, p1+q1 = 42 (F)

12g (5,2x10”mol) dietylen glycol-2-brometyl metyl ete, va 0,10g (2,6x10

*mol) tetrabutylamoni iodua duogc trén. Sau d6, 10g (7,5%10mol) dunng dich nuéce
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natri hydroxit 30% khéi luong duoc bd sung viao. Dung dich thu duoc duge gia nhiét &
nhiét @ 50°C trong 24 gior. O thoi diém két thic gia nhiét, dung dich thu duge duge lam
ngudi dén nhiét d6 phong, va dung dich nude axit hydrocloric dugc bd sung timg giot vao.
Lép bén dudi hodc 16p hop chét flo duge thu hdi bing quy trinh phan tach va ria bing
axeton. Lop bén dudi hodc 16p hop chit flo sau khi rira duoc thu hdi mot 14n nira. Dung
mdi con du duge chung cat loai bé trong diéu kién chan khong, dé thu dugc 44g polyme

chira flopolyete c6 cong thire (G).

[Cong thic hoa hoc 67]
CH,CH,O/—CH
O‘é 2CH; ); 3
CF30'—(Con)p»I_(CzF40)q1'CF2_ﬁ_CHchch:CHZ
p1:q1 = 55:45, p1+q1 = 42 (G)

'H-NMR: § 1,5-1,7 (C-CH,CH,CH=CH,) 2H; § 2,0-2,2 (C-CH,CH,CH=CH,) 2H;
d 3,0-3,2 (CF,-CH-O-(CH,CH,0);-O-CH3)) 3H; & 3,3-3,6 (-O-(CH,CH,0);-O-CHa)
12H; & 3,7-3,8 (CF,-CH-O-(CH,CH,0);-O-CH3)) 1H; 6 4,7-5,0 (C-CH,CH,CH=CH,)
2H; 6 5,5-5,7 (C-CH,CH,CH=CH,) 1H

Trong thiét bi phan tng, 40g (9,8x10”mol) hop chit ¢6 cong thic (G):

[Cong thitc héa hoc 68]
CH,0—CH
| O%CHZ 2 >; 3
CF30~(CF20)p1~(C2F40)qr~ CFo— G~ CH,CH,CH=CH,
pl:q1 = 55:45, p1+q1 = 42 (G)

40g 1,3-bis(triflometyl)benzen, 2,4g (2,0x10°mol) trimetoxysilan, va 4,4x107g
dung dich toluen chtra axit cloplatinic/phtrc chit vinyl siloxan (chra 1,3x107"mol Pt)
dugc tron. Dung dich thu dugc dugc hda gid & nhiét 4§ 80°C trong 24 gid. Sau d6, dung
méi va cc chat phan tng chua phan tng dugce chung cét loai bé trong diéu kién chan
khéng, dé thu dugc 40g hop chit dang 16ng.

Trén co s& phan tich 1H-NMR, hop chét thu duoc duge xac dinh 13 ¢6 cong thure
H).

[Cong thirc hda hoc 69]
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TJTCHZCHZOQ—CHg,
3

CF30—(CF20)-(C2F40) - CFy—C ~CH,CH,CH;CH, Si(OCHs )5

p1:q1 = 55:45, p1+q1 = 42 (H)

"H-NMR: § 0,4-0,6 (C-CH,CH,CH,CH,-Si) 2H; § 1,2-1,6 (C-CH,CH,CH,CH,-Si)
6H; § 3,0-3,2 (CF,-CH-O-(CH,CH,0);-0-CH,)) 3H; § 3,3-3,6 (-O-(CH,CH,0);-O-CHs,
-Si(OCH,)s) 21H; 8 3,7-3,8 (CF,-CH-O-(CH,CH,0);-0-CH,)) 1H

Vidu3

Trong thiét bi phan tng, 100g (2,3x10?mol) hop chit c6 cong thirc (B) obtained

as above:
[Cong thirc hda hoc 70]

OH

. CF30_(Con)p1‘(CzF40)q1_CF2_ﬁ"CHzCHzCH:CHz
p1:q1 = 49:51, p1+g1 = 46 (B)

24,9g (9,2x10mol) trietylen glycol-2-brometyl metyl ete va 0,17g (4,6x10"
*mol) tetrabutylamoni iodua dugc tron. Sau d6, 18g (1,4x10"'mol) dunng dich nuéc
natri hydroxit 30% khdi luong dugc bd sung vao. Dung dich thu duge duoc gia nhiét &
nhiét 46 50°C trong 24 gio. O thoi diém két thiic gia nhiét, dung dich thu dugce duge 1am
ngudi dén nhiét 9 phong, va dung dich nude axit hydrocloric duge bd sung timg giot vao.
Lép bén dudi hoic 16p hop chét flo duge thu hdi bing quy trinh phén tach va rta bang
axeton. Lép bén duéi hodc 16p hop chat flo sau khi rira duge thu hdi mot 1an nira. Dung
mdi con du dwoc chung cit loai bo trong diéu kién chan khong, dé thu duoc 90g polyme

chira flopolyete c6 cong thire (J).

[Cong thirc héa hoc 71]
H,CH,O—CH
O‘QC 2CH; >: 3
CF30"(Con)p1_(C2F40)q1_CFZ_S_CH2CH20H:CH2
p1:q1 = 49:51, p1+q1 = 46 (J)

'H-NMR: § 1,5-1,7 (C-CH,CH,CH=CH,) 2H; § 2,0-2,2 (C-CH,CH,CH=CH,) 2H;
é 3,0-3,2 (CF,-CH-O-(CH,CH,0),-O-CH3)) 3H; 6 3,3-3,6 (-O-(CH,CH,0)4-0O-CH;)
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16H; & 3,7-3,8 (CF,-CH-O-(CH,CH,0),-0-CH,)) 1H; & 4,7-5,0 (C-CH,CH,CH=CH,)
2H; § 5,5-5,7 (C-CH,CH,CH=CH,) 1H

Trong thiét bj phan tng, 80g (1,7x10?mol) hop chét c6 cong thirc (J):

[Cong thirc hoa hoc 72]
H,O—CH
oJVCHzc 5 )4— 3
CF30_(Con)p1_(C2F40)q1'CFz_ﬁ—CH2CH2CH:CHZ
p1:q1 = 49:51, p1+q1 = 46 (J)
9

80g 1,3-bis(triflometyl)benzen, 4,2g (3,4x107mol) trimetoxysilan, va 7,6x107%g
dung dich toluen chira axit cloplatinic/phtrc chit vinyl siloxan (chtra 2,3%x10"mol Pt)
dugc tron. Dung dich thu dugc dugc héa gia ¢ nhiét d6 80°C trong 24 gid. Sau do, dung
mdi va cdc chat phan ung chwa phan tng dugce chung cit loai bo trong didu kién chan
khong, dé thu dugce 80g hop chit dang 1ong.

Trén co s& phan tich "H-NMR, hop chét thu duoc duge x4c dinh 13 ¢6 cong thic
X).

[Cong thirc hda hoc 73]
r:{){rCHZCHzo%CH3
CF40—(CF;0) —--(C2F40) - CF; —C ~CH,CH;CH;CHy S(OCH3);

p1:q1 =49:51, p1+q1 = 46 (K)

"H-NMR: § 0,4-0,6 (C-CH,CH,CH,CH,-Si) 2H; 6 1,2-1,6 (C-CH,CH,CH,CH,-Si)
6H; 6 3,0-3,2 (CF,-CH-O-(CH,CH,0),-O-CH3)) 3H; 8 3,3-3,6 (-O-(CH,CH,0),-O-CHs,,
-Si(OCH;)s) 25H; 6 3,7-3,8 (CF,-CH-0O-(CH,CH,0),-O-CH3)) 1H

Vidu4

Thiét bi phan tmg duoc nap v6i 272mL dung dich THF 0,5M chira 5-hexenylmagie
bromua (1,36x10" mol). Két hop khudy, hdn hop chira 200g (4,5%x10*mol) hop chit c6
cong thirc (A):

[Cong thirc hdéa hoc 74]
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I
CF30—(CF,0)p1—(C,F40)q1—CF,—C—OCH;

p1:g1 =49:51, pi+q1 = 46 (A)
9

400g Asahiklin AC-6000, va 200g PF5060 dugc bd sung timg giot vao thiét bi
phén tmg, duoc gia nhiét & nhiét do 50°C trong 6 giv. O thoi diém két thic gia nhiét,
dung dich thu dugc dugc lam ngudi dén nhiét d6 phong, va dung dich nudc axit
hydrocloric dugc bd sung tirng giot vao. Lép bén dudi hodc 16p hop chat flo dugc thu hdi
bing quy trinh phan tach va rira bing axeton. Lép bén dudi hodc 16p hop chit flo sau khi
rira duoc thu hdi mot 14n nira. Dung méi con du duoc chung cét loai bo trong diéu kién
chan khong, d& thu dugce 189g polyme chira flopolyete (khéi Iugng phén tir trung binh sb
khoéang 4450) c6 cong thuc (L).

[Cong thirc hda hoc 75]

OH

|
CF30-(CF20)—(CZF4O)—CFZ—(H‘,—CHZCHZCHZCHZCH=CH2
p1 ql

pl:q1 =49:51, p1+g1 = 46 (L)

'H-NMR: & 1,3-1,8 (C-CH,CH,CH,CH,CH=CH,) 6H; § 19-2,1 (C-
CH,CH,CH,CH,CH=CH,) 2H; § 3,3-3,5 (-CF,-CH(OH)-CH,-) 1H; § 3,6-3,8 (-CF,-CH
(OH)-CH,-) 1H; § 4,7-4,9 (-CH,CH=CH,) 2H; § 5,5-5,7 (-CH,CH=CH,) 1H

Trong thiét bi phan Gng, 40g (9,0x10”mol) hop chét ¢ cong thirc (L):

[Cong thirc hda hoc 76]
C|)H
CF3;0—(CF,0)— (C,F40)— CF,—C—CH,CH,CH,CH,CH=CHj,
p1 ql H

p1:q1 =49:51, p1+q1 = 46 (L)
b

8,2g (3,6x10”mol) dietylen glycol-2-brometyl metyl ete va 0,06g (1,6x10"
“mol) tetrabutylamoni iodua dugc tron. Sau d6, 7,2g (5,4><10'2m01) dunng dich nudc
natri hydroxit 30% khéi lugng dugc bd sung vao. Dung dich thu duge dugc gia nhiét &
nhiét @ 50°C trong 24 gid. O thoi diém két thic gia nhiét, dung dich thu dugc duge lam
ngudi dén nhiét 6 phong, va dung dich nudc axit hydrocloric dugc b sung timg giot vio.

Lép bén dudi hodc 16p hop chét flo duge thu hdi bing quy trinh phan tach va rira bing
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axeton. Lép bén dué6i hodc 16p hop chit flo sau khi rira duge thu hbi mot 13n nira. Dung
mbi con du duge chung ct loai bo trong diéu kién chan khong, dé thu duoc 21g polyme

chira flopolyete c6 cong thirc (M).

[Cong thirc héda hoc 77]

clﬁﬁCHZCHZOQ»CI-I3
3

CF10—(CF,0) 3~ (CoF40) 7 CFy— G~ CH;CH,CH,CH,CH=CH,

p1:q1 =49:51, pi+q1 = 46 (M)

'H-NMR: & 13-1,8 (C-CH,CH,CH,CH,CH=CH,) 6H; & 19-2,1 (C-
CH,CH,CH,CH,CH=CH,) 2H; § 3,0-3,2 (CF,-CH-0-(CH,CH,0);-0-CH,)) 3H; & 3,3-
3,6 (-0-(CH,CH,0);-0-CHs) 12H; 8 3,7-3,8 (CF,-CH-O-(CH,CH,0);-O-CHy)) 1H; §
4,8-5,1 (C-CH,CH,CH=CH,) 2H; § 5,6-5,8 (C-CH,CH,CH=CH,) 1H

Trong thiét bi phan Gmg, 20g (4,3x10”mol) hop chit c6 cong thirc (M):

[Cong thirc hoa hoc 78]

?«QCHZCHZO%CHs
3

CF30_(Con)p1_(C2F4O) q_1CFZ—ﬁ—CHZCHZCHZCHZCH:CHZ

p1:q1 = 49:51, p1+q1 = 46 (M)
>

20g 1,3-bis(triflometyl)benzen, 1,05g (8,6x10mol) trimetoxysilan, va 2,0x10%g
dung dich toluen chira axit cloplatinic/phirc chat vinyl siloxan (chtra 5,9x10®°mol Pt)
dugc tron. Dung dich thu duge dugce hoa gia & nhiét 4§ 80°C trong 24 gi¢. Sau d6, dung
mdi va cac chat phan Gmg chua phan tng duoc chung cat loai bo trong diéu kién chan
khong, dé thu duoc 21g hop chét dang 1ong.

Trén co s& phén tich 1H-NMR, hop chét thu dugc dugc xac dinh 14 ¢6 cong thirc
MN).

[Cong thirc hda hoc 79]

?%CHZCHZOQ—CH:{
3

CF30—(CF20) 1(C5F0)  CFy—C—CH,CH;CH,CH;CH,CH, ~ Si(OCHs)s

p1:q1 = 49:51, p1+q1 = 46 (N)
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'H-NMR: & 04-0,6 (C-CH,CH,CH,CH,-Si) 2H; & 1,1-1,8 (C-
CH,CH,CH,CH,CH,CH,-Si) 10H; & 3,0-3,2 (CF,-CH-O-(CH,CH,0);-0-CH,)) 3H; §
3,3-3,6 (-O-(CH,CH,0);-O-CHs, -Si(OCHj)3) 21H; § 3,7-3,8 (CF,-CH-O-(CH,CH,0)s-
0-CH,)) 1H

Vidu5s

Thiét bi phan tmg dwrgc nap véi 126mL dung dich THF 0,5M chtra 3-butenylmagie
bromua (6,3x107 mol). Két hop khudy, hén hop chira 100g (2,1x10mol) hop chit c6
cong thirc (O):

[Cong thirc hda hoc 80]
i
CF3O—(C2F4O)q1—(CF20)p1~<CI:F—CF20>*CF—C—OCH3
CF
pt:q1 = 49:51, pl+q1 = 46 3 2 CF3 0)

200g Asahiklin AC-6000, va 100g PF5060 dugc bd sung timg giot vao thiét bi
phan (mg, dugc gia nhiét & nhiét 4 50°C trong 6 gio. O thoi diém két thuc gia nhiét,
dung dich thu dugc dugc lam ngudi dén nhiét do phong, va dung dich nudc axit
hydrocloric dugc bd sung timg giot vao. Lé6p bén dudi hoidc 16p hop chét flo duge thu hdi
bang quy trinh phan tach va rira bang axeton. Lép bén dudi hodc 16p hop chét flo sau khi
rira duoc thu hdi mot 14n nira. Dung méi con du duge chung cét loai bé trong didu kién
chan khong, dé thu dugc 96g polyme chira flopolyete (khdi Iwgng phan tir trung binh sé
khoéng 4800) c6 cong thire (P).

[Cong thirc hda hoc 81]

CF30 (C2F40)q1 (Con)p1 TCF _CF20>70F ﬁ CHchch CH2

CFs CF
p1:q1 = 49:51, p1+q1 = 46 3 (P)

'H-NMR: § 1,4-1,7 (C-CH,CH,CH=CH,) 2H; & 1,9-2,2 (C-CH,CH,CH=CH,, -
CF(CF3)-CH(OH)-CH,-) 3H; & 3,5-3,7 (-CF(CF;)-CH (OH)-CH,-) 1H; & 4,.8-49 (-
CH,CH=CH,) 2H; ¢ 5,5-5,6 (-CH,CH=CH,) 1H

Trong thiét bi phan tmg, 40g (8,2x10>mol) hop chét ¢ cong thie (P):

[Cong thirc hda hoc 82]
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CF30—(C2F40)q1— (CFZO)M—(CF'—CFZO>—CF c CH,CH,CH=CH,

CFs CF
p1:q1 = 49:51, p1+q1 = 46 3 (P)
2

7,52 (3,3%x10”mol) dietylen glycol-2-brometyl metyl ete va 0,06g (1,6x10"
4mol) tetrabutylamoni iodua dugc tron. Sau do, 6,6g (4,9><10'2m01) dunng dich nudc
natri hydroxit 30% khéi lugng duogc bd sung vao. Dung dich thu dugc dugc gia nhiét &
nhiét d6 50°C trong 24 giv. O thoi diém két thic gia nhiét, dung dich thu dugc dugce 1am
ngudi dén nhiét d6 phong, va dung dich nuéce axit hydrocloric dugc bd sung ting giot vao.
Lép bén dusi hodc 16p hop chét flo duoc thu hdi bing quy trinh phan tich va rira bing
axeton. L&p bén duéi hodc 16p hop chat flo sau khi rira duge thu héi mot 14n nita. Dung
mbi con du duoc chung ct loai bé trong diéu kién chan khong, dé thu duge 38g polyme
chira flopolyete c6 cdng thic (Q).

[Cong thirc hda hoc 83]
O%CHZCHZO%CH;&

CF30—(CoFO)q1— (CFZO)p1—<CF CF20>—CF c CH,CH,CH=CH,

CF
=4 ~ 3
p1:q1 =49:51, pi+q1 = 46 (Q)

'"H-NMR: 8 1,5-1,7 (C-CH,CH,CH=CH,) 2H; § 2,1-2,3 (C-CH,CH,CH=CH,) 2H;
5 3,0-3,2 (CF-CH-O-(CH,CH,0),-O-CH,)) 3H; & 3,3-3,6 (-O-(CH,CH,0)3;-O-CHs)
12H; & 3,638 (CF(CF;)-CH-O-(CH,CH,0);-O-CH;)) 1H; & 50-52 (C-
CH,CH,CH=CH,) 2H; § 5,7-5,8 (C-CH,CH,CH=CH,) 1H

Trong thiét bi phan tng, 20g (4,1x10”mol) hop chat c6 cong thirc (Q):
[Cong thirc hoa hoc 84]

o{c;-lzc&lzo)—c;-l3

CF;0—(CoF {O)q1—(CF0)p1~{ CF ~CF,0 CF c CH,CH,CH=CH,
cFy CF

pl:q1 = 49:51, pl+ql = 46 3 Q)

b

20g 1,3-bis(triflometyl)benzen, 1,0g (8,2x10”mol) trimetoxysilan, va 1,9x107%g
dung dich toluen chura axit cloplatinic/phtrc chit vinyl siloxan (chira 5,9x10®mol Pt)

duoc tron. Dung dich thu dugce dugce hoéa gia & nhiét do 80°C trong 24 gid. Sau do, dung
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moi va cAc chét phan tmg chua phan tng duge chung cit loai bo trong didu kién chin
khong, dé thu dugc 19g hop chét dang Iéng.
Trén co s phén tich lH-NMR, hop chit thu dugc duoc xac dinh 13 ¢ cong thirc
(R).
[Cong thirc hoa hoc 85]

O“éCHchzo%cl'h

CF30—(C,F4O)q1— (CFZO)MTCF—CFZOTCF c CH,CH,CH,CH,—Si(OCHa),

CF,
pi:q1 = 49:51, pi+ql = 46 CFs

R)

"H-NMR: § 0,4-0,6 (C-CH,CH,CH,CH,-Si) 2H; & 1,2-1,7 (C-CH,CH,CH,CH,-Si)
4H; & 3,0-3,2 (CF,-CH-0-(CH,CH,0);-0-CH,3)) 3H; 6 3,3-3,6 (-O-(CH,CH,0);-O-CH;,
-Si(OCHs)s) 21H; 6 3,7-3,8 (CF,-CH-O-(CH,CH,0);-O-CHs)) 1H

Vidu6

Trong thiét bi phan Gng, 40g (8,7x10mol) hop chét ¢6 cong thirc (C):

[Cong thitc hda hoc §86]
O%CHZCHZOL—CH:,
CF30“‘(Con)p»]_(C2F40)q1_CFz_ﬁ_CH2CH2CH:CH2
p1:q1 = 49:51, pi+q1 = 46 (C)
11,7g (8,710 mol) siloxan c6 cong thirc (S):

[Cong thirc hda hoc 87]
CH, CH,
H—SI—O SII—H
CH, CH, (S),
va 40g 1,3-bis(triflometyl)benzen dugce tron va gia nhi¢t & nhiét do 80°C. Sau do,
3,9x10%g dung dich toluen chira axit cloplatinic/phtrc chét vinyl siloxan (chtra 1,2x10°
"mol Pt) dugc bd sung vao hdn hop ndy, dugc héa gia & nhiét do 80°C trong 24 gid.
Sau d6, dung mdi con du duge chung cét loai bo trong diéu kién chan khong, dé thu

dugc 41g polyme chira flopolyete c6 cong thuc (T).
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[Cong thitc hoa hoc 88]
o‘éCHchzO}‘cHg
3
GHs  gH
CF3O—(CFZO)p1——(CzF4O)q1—CF2—E—CHZCHZCHZCHZ—SI;i-—O-Sli—H
p1:q1 =49:51, p1+q1 = 46 CH3 CH4 (T)

'H-NMR: § 0-0,3 (-Si-(CHz),-) 12H; 8 0,4-0,6 (C-CH,CH,CH,CH,-Si) 2H; § 1,2-
1,7 (C-CH,CH,CH,CH,-Si) 6H; § 3,0-3,2 (CF,-CH-O-(CH,CH,0);-O-CH,)) 3H; & 3,3-
3,6 (-O-(CH,CH,0);-0-CH;) 12H; & 3,7-3,8 (CF,-CH-O-(CH,CH,0);-0O-CHy)) 1H; &
3,9-4,1 (-Si(CH;) H) 1H

Trong thiét bi phan tng, 20g (4,2x10”mol) hop chét cé cong thie (T):

[Cong thirc hda hoc 89]
o—éc;—uzcmo}—CH3
3
s g,
CF30—(CF20)p1—(CaF 40)q1—CFa—G—CH,CH,CH,CH, —Si—0—Si—H
pl:q1 = 49:51, p1+q1 = 46 CH; CH; (T)
M

20g 1,3-bis(triflometyl)benzen, 1,36g (8,4x10°mol) allyltrimetoxysilan, va
2,0x10 g dung dich toluen chira axit cloplatinic/phtrc chit vinyl siloxan (chta 6,0x10"
8mol Pt) dugc tron. Dung dich thu dugc dugc hda gia & nhiét d¢ 80°C trong 24 gid. Sau
d6, dung moi va cac chét phan ng chua phan tng dugc chung cét loai bd trong diéu
kién chan khong, dé thu dugc 20g hop chit dang 1éng.

[0142]

Trén co s& phan tich lH-NMR, hop chét thu duoc dugc xac dinh 13 ¢6 cong thic
p g

).
[Cong thtc héa hoc 90]
O‘éCHzCHzO}‘CI‘b
3

ot ot
CF10—(CF20)p1(CoF 4O)qr—CF2— G ~ CH,CH,CH,CH, — Si—0—Si—CHZCH,CH, —Si(OCHy)s
p1:q1=49:51, p1+q1 = 46 CH; CH;

)
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'H-NMR: & 0-0,3 (-Si-(CHs),-) 12H; & 0,4-0,7 (C-CH,CH,CH,CH,-Si, Si-
CH,CH,CH,-Si1) 6H; 6 1,2-1,8 (C-CH,CH,CH,CH,-Si, Si-CH,CH,CH,-Si) 8H; 3 3,0-3,2
(CF,-CH-O-(CH,CH,0);-0-CH3)) 3H; & 3,3-3,6 (-O-(CH,CH,0);-O-CHj, -Si(OCHjs)s)
21H; & 3,7-3,8 (CF,-CH-O-(CH,CH,0);-0O-CH3)) 1H

Vidu7

Thiét bi phan tmg duoc nap véi 288mL dung dich THF 0,5M chira 3-butenylmagie
bromua (1,4x10™" mol). Két hop khudy, hén hop chira 200g (4,8x10mol) hop chét cé
cong thtc (W):

[Cong thirc hda hoc 91]

C3F7O—<(]:F-CFZO>70F - OCH,
CFs 23CF;

400g Asahiklin AC-6000, va 200g PF5060 dugc bd sung timg giot vao thiét bi
phan ng, duoc gia nhiét & nhiét d6 50°C trong 6 gid. O thoi diém két thuc gia nhiét,

9

dung dich thu dugc dugc lam ngudi dén nhiét do phong, va dung dich nuéc axit
hydrocloric dugc bd sung timg giot vao. Lép bén dudi hoic 16p hop chit flo dugc thu hdi
bing quy trinh phén tach va rira bang axeton. Lép bén dudi hoic 16p hop chit flo sau khi
rira duoc thu hdi mot 14n nita. Dung mdi con du duge chung cét loai bé trong didu kién
chan khong, dé thu dugc 188g polyme chira flopolyete (khéi Iwgng phan tir trung binh sb
khoang 4290) c6 cong thic (X).

[Cong thirc héa hoc 92]

c3F7o~<c|:F—Con>—CF c CH,CH,CH=CH,
CF
3 23 CF3 (X)

'H-NMR: § 1,4-1,7 (C-CH,CH,CH=CH,) 2H; & 1,9-2,2 (C-CH,CH,CH=CH,) 2H;
S 2,4-2,6 (-CF,-CH(OH)-CH,-) 1H; 6 3,9-4,0 (-CF,-CH (OH)-CH,-) 1H; & 4,7-4,9 (-
CH,CH=CH,) 2H; ¢ 5,5-5,7 (-CH,CH=CH,) 1H

Trong thiét bi phan tmg, 100g (2,3x 10 mol) hop chit c6 cong thie (X):

[Cong thurc hoa hoc 93]
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C3F7Of([3F—CF20>—CF c —CH,CH,CH=CH,
CF,

CF

23 UF3 X),

21g (9,2x107%mol) dietylen glycol-2-brometyl metyl ete, va 0,17g (4,6x10
4mol) tetrabutylamoni iodua dugc tron. Sau d6, 18g (1,4><10'1m01) dunng dich nuédc
natri hydroxit 30% khéi lugng duogc bd sung vao. Dung dich thu dugc dugc gia nhiét &
nhiét d6 50°C trong 24 gid. O thoi diém két thic gia nhiét, dung dich thu duoc duoc 1am
ngudi dén nhiét 4o phong, va dung dich nude axit hydrocloric dugc bd sung tung giot vao.
Lép bén dudi hodc 16p hop chit flo dwoc thu hdi bing quy trinh phan tich va rira bang
axeton. Lép bén dudi hodc 16p hop chét flo sau khi rtra duoc thu hoi mét 14n nita. Dung
mai con du duge chung cat loai bé trong didu kién chan khong, d thu duoc 89g polyme

chira flopolyete c6 cong thuce (Y).

[Cong thirc héa hoc 94]
O%C:HZCHZOQ‘CH3

C3F7O~<?F—CFZO>—CF c CH,CH,CH=CH,
CF
3 CFs (Y)

'"H-NMR: § 1,5-1,7 (C-CH,CH,CH=CH,) 2H; § 2,0-2,2 (C-CH,CH,CH=CH,) 2H;
5 3,0-3,2 (CF,-CH-O-(CH,CH,0);-O-CH;)) 3H; & 3,3-3,6 (-O-(CH,CH,0);-O-CHs)
12H; § 3,9-4,0 (CE,-CH-O-(CH,CH,0);-0-CHy)) 1H; & 4,8-5,1 (C-CH,CH,CH=CH.)
2H; 5 5,6-5,8 (C-CH,CH,CH=CH,) 1H

Trong thiét bi phan tng, 80g (1,7x10mol) hop chét c6 cong thirc (Y):

[Cong thirc hda hoc 95]
O%CHZCHZOQ—CHc,

03F70~<(1:F—CF20>7CF c CH,CH,CH=CH,
CF;
23 CF3 (Y),

80g 1,3-bis(triflometyl)benzen, 4,2g (3,4x10”mol) trimetoxysilan, va 7,6x102%g
dung dich toluen chira axit cloplatinic/phirc chit vinyl siloxan (chira 2,3x10mol Pt)

dugc trén. Dung dich thu dugc dugce hoéa gia & nhiét d6 80°C trong 24 giv. Sau do, dung
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mdi va cdc chit phan umg chua phan tng duge chung ct loai bd trong didu kién chan
khong, dé thu dugc 78g hop chét dang léng.
Trén co s& phan tich 1H-NMR, hop chét thu dugc duge xac dinh 13 ¢6 cong thic
“).
[Cong thirc hda hoc 96]

?{CHZCHZO%—CH:,

CF3O_(CFzO)p_1(CzF4O) aCFz“‘ﬁ‘_CHchchchzSi(OCH3)3

pi:q1 =49:51, p1+g1 = 46 (Z)

'"H-NMR: § 0,4-0,6 (C-CH,CH,CH,CH,-Si) 2H; & 1,2-1,6 (C-CH,CH,CH,CH,-Si)
6H; & 3,0-3,2 (CF,-CH-O-(CH,CH,0)3-O-CHs)) 3H; & 3,3-3,6 (-O-(CH,CH,0);-O-CHi,
-Si(OCH;)3) 21H; § 3,9-4,0 (CF,-CH-O-(CH,CH,0);-0-CH,)) 1H

Vidu8

Thiét b phén Umg dugc nap véi 282mL dung dich THF 0,5M chtra 3-butenylmagie
bromua (1,4x10" mol). Két hop khudy, hdn hop chira 100g (2,4x10”mol) hop chét c6
cdng thic (A’):

[Cong thirc héa hoc 97]
0 i
H3CO—C—CF30—(CF,0)p—(C2F40)qt—CF,—C—OCH;

p1:q1 =47:53, p1+q1 = 43 (A’) ,

200g Asahiklin AC-6000, va 100g PF5060 duoc bd sung timg giot vao thiét bi
phén tmg, dugc gia nhiét & nhiét do 50°C trong 6 gid. O thoi diém két thic gia nhiét,
dung dich thu dugc dugc lam ngudi dén nhiét do phong, va dung dich nudc axit
hydrocloric duoc bd sung timg giot vao. Lép bén dudi hoidc 16p hop chét flo duoc thu hdi
bing quy trinh phan tich va rira bing axeton. Lép bén duéi hodc 16p hop chét flo sau khi
rira duoc thu hdi mot 14n nira. Dung méi con du duge chung cit loai bd trong didu kién
chan khong, dé thu duoc 94g polyme chira flopolyete (khdi lIrgng phén tir trung binh s6
khoang 4400) c6 céng thuc (B’).

[Cong thic hoa hoc 98]
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OH OH

| |
HZC:CHCHZCHZ—S—CFZO—(CF20)1—(C2F4O)—1CF2~—E—CHZCHZCH“—’CHZ
P q

pi:q1 =47:53, pi+q1 = 43 (B’)

'H-NMR: § 1,4-1,7 (C-CH,CH,CH=CH,) 4H; § 1,9-2,2 (C-CH,CH,CH=CH,, -
CF,-CH(OH)-CH,-) 6H; & 3,6-3,8 (-CF,-CH (OH)-CH,-) 2H; & 4,8-4,9 (-CH,CH=CH,)
4H; § 5,5-5,6 (-CH,CH=CH,) 2H

Trong thiét bi phan tmg, 40g (9,4x10”mol) hop chit c6 cong thic (B”):

[Cong thirc hda hoc 99]
CI)H OH
H,C=CHCH,CH,—C—CF,0 —(CF,0)—(C5F40)—CF,—C—CH,CH,CH=CH,
H _ p1 q1l H

p1:q1=47:53, pi+q1 = 43 (B ’)
b

17,0g (7,5x10mol) dietylen glycol-2-brometyl metyl ete va 0,14g (3,8x10°
*mol) tetrabutylamoni iodua dugc tron. Sau do, 14g (1,1x10"'mol) dunng dich nuéc
natri hydroxit 30% khéi luong dugc bd sung vao. Dung dich thu dugc duge gia nhiét &
nhiét d6 50°C trong 24 gid. O thoi diém két thic gia nhiét, dung dich thu duge dugc 1am
ngudi dén nhiét d6 phong, va dung dich nudc axit hydrocloric dugc bd sung timg giot vao.
Lép bén dudi hodc 16p hop chét flo duge thu hdi bing quy trinh phan tich va rira bang
axeton. L&p bén dué6i hoic 16p hop chit flo sau khi rira dugc thu héi mét 1an nita. Dung
moi con du duge chung cit loai bd trong diéu kién chan khéng, dé thu duoc 39g polyme

chira flopolyete c6 cong thic (C’).

[Cong thtic hda hoc 100]

CHﬂLOCHZCHZ—ET clz{»CE-IZCHzo}-CH3
3

H,C=CHCH,CHy~C—CF,0—(CF20) 1-(CoF 40) 7 CF, —C= CH;CH,CH=CH,
p1:q1 = 47:53, pl+q1 = 43
)
'H-NMR: § 1,5-1,7 (C-CH,CH,CH=CH,) 4H; 6 1,9-2,1 (C-CH,CH,CH=CH,) 4H;
5 3,0-3,2 (CF,-CH-O-(CH,CH,0);-0-CHj)) 6H; & 3,3-3,6 (-O-(CH,CH,0);-O-CHs)
24H; & 3,7-3,8 (CF,-CH-O-(CH,CH,0);-O-CH,)) 2H; 6 5,0-5,2 (C-CH,CH,CH=CH,)

4H; 5 5,7-5.8 (C-CH,CH,CH=CH,) 2H
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Trong thiét bi phan tg, 20g (4,4x10”mol) hop chat c6 cong thie (C):

[Cong thirc héa hoc 101]

CHﬂLOCHZCHZ%T cﬁ—CHZCHZO%CI-I3
3

HzC:CHCHchz‘ﬁ_Con_(Con)pT(CzF4O)aCFz““ﬁ_CH2CH2CH:CH2
p1:q1 =47:53, p1+gq1 = 43
),

20g 1,3-bis(triflometyl)benzen, 2,2g (1,8x10mol) trimetoxysilan, va 4,7x 107g
dung dich toluen chira axit cloplatinic/phirc chit vinyl siloxan (chira 1,4x10"mol Pt)
dugc tron. Dung dich thu dugc duoc hda gia ¢ nhiét 49 80°C trong 24 gio. Sau d6, dung
mdi va cac chit phan tmg chwa phéan tng duge chung cit loai bo trong didu kién chan
khong, dé thu dugc 21g hop chat dang 1dng.

Trén co s phan tich IH-NMR, hop chét thu duoc duoe xic dinh 1a c6 cong thirc
(D’).

[Cong thirc hda hoc 102]

CH:,(—OCHZCHZ%CI) ?—QCHZCHZO%—CHs
(H3C0)38i—CH,CH,CH,CH,—C —CF ,0 —(CF,0) — (C4F 40) — CF,—C — CH,CH,CH,CH, — Si(OCH3);
H p1 q1 H
p1:q1 =47:53, pi+q1 = 43
D7)

'H-NMR: & 0,4-0,6 (-O-CH,CH,CH,-Si, C-CH,CH,CH,CH,-Si) 8H; & 1,2-1,7 (-
O-CH,CH,CH,-S1, C-CH,CH,CH,CH,-Si) 16H; § 3,0-3,2 (CF,-CH-O-(CH,CH,0);-O-
CH;)) 6H; 8 3,3-3,6 (-O-(CH,CH,0);-O-CHs, -Si(OCHs);) 42H; 8 3,7-3,8 (CF,-CH-O-
(CH,CH,0);-0O-CHs3)) 2H

Pé so sanh, cac polyme sau duoc sit dung.

Viduso sanh 1

[Cong thirc hoa hoc 103]
CF3O_(Con)p»l_(CzF4O)q1—CcmH2_O_CH2CH20H2_Si(OCH3)3
pi:q1 =47:53, pi+qi = 43 (E)
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Vi du so sanh 2
[Cong thitc hoa hoc 104]
OH

|
CF30—(CF;0),1~(C2F 40)q1~CF2—C—CH,CH,CH,—Si(OCH;)

CH2CH20H2_Si(OCH3)3
pi:q1=47:53, pi+q1 = 43 (Fa)

Vi du so sanh 3

[Cong thitc héa hoc 105]

(I){—CHZCHZO%CH:,
3

CF3O - (Con)_(CzF4O)_CF2_?_CHch2CH2 _Si(OCH3)3
p1 qt

CH,CH,CH,—Si(OCH
p1:q1 = 47:53, p1+q1 = 43 et ( 3 (G’)

Dbiéu ché che pham x1r Iy bé mat va ché tao mang hda cing

Céc ché pham xtr Iy bé mat duge diéu ché bang cach hoa tan cic polyme chira
flopolyete c6 cong thirc (D) va (K) thu dugc theo cac vi du 1 va 3 hodc cac polyme co
céng thuc (E’), (F”) va (G’) thu dugc theo cac vi du so sanh 1, 2 va 3 trong Novec 7200
(etyl perflobutyl ete 3M) & ndng dd bang 20% khéi lugng. Mbi ché phim xir Iy bé mat
(4uL) duoc ling dong bing cach bay hoi chan khong trong cac diéu kién bao gdm 4p suét
3,0x10” Pa va nhiét d6 gia nhiét 500°C 1én thuy tinh c6 bé mit ngoai cling duoc xt Iy
bang SiO, & chidu day bang 10nm (Gorilla do Corning cung cip). Lép ling dong dugc
héa cing & nhiét 6 25°C va d6 4m 50% trong 12 gio, dé thu dugc mang hoéa cimg c6

chiéu day bang 8nm.
Panh gia kha ning chdng thdm nuée/dau
Dénh gi4 kha ning chéng thim nuéc/dau ban dau

Bing cach st dung thiét bi do goc tiép xtic Drop Master (Kyowa Interface
Science Co., Ltd.), mang héa ctng trén thiy tinh duoc do goc tiép xtc véi nude 14 chi sb
vé kha ning chdng thim nudc (giot c6 thé tich bang 2uL, nhiét d6 25°C, d6 4m 40%).

Céc két qua (gbc tiép xuc ban diu véi nude) dugc thé hién trong Bang 1.
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O thoi diém ban dau, toan bd cac mang theo cac vi du va céc vi du so sanh ¢6 kha

nang chong thdm nudc rat cao.

Diénh gia kha niang chdng mai 1

Bang cach sir dung thiét bi thir nghiém ma st (Shvao Scientific Co., Ltd.), mang

héa cimg trén thity tinh dugc co xat 10000 chu ky trong céc diéu kién dugc thé hién dudi

day. Sau d6, mang hoéa ctng duge do tuong tr vé& gbe tiép xtic véi nude (kha ning chéng

thidm nudc) dudi dang danh gia kha niang chéng mai 1. Céc diéu kién méi trudng thir

nghiém bao gbém nhiét do 25°C va dd am 40%. Cac két qua (géc tiép xic véi nudc sau

khi mai mon) dugc thé hién trong Bang 1.

Kha nidng chong mai mon vdi dung cu cao

Dung cu cao:do Minoan cung cap

Dién tich tiép xtic:6 mm¢

Khoang cach dich chuyén (mdt chiéu):40 mm

Téc d6 dich chuyén:3200 mm/phut

Tai trong:1 kg/6 mmé

Béang 1
Goc tiép xticban | Goc tiép xtic v6i nude
dau véi nude (°) sau khi mai mon (°)
Vidul 117 107
Viduy3 115 110
Vidu so sanh 1 115 45
Vi du so sanh 2 114 68
Vi du so sanh 3 114 97

Dénh gié kha nang chong mai mon 2

Bing céach sir dung thiét bi thir nghiém ma sat (Shvao Scientific Co., Ltd.), mang

héa ctmg trén thiy tinh duge co x4t 15000 chu ky trong cac didu kién duoc thé hién dudi

day. Sau d6, mang héa cimg dugc do twong tur vé gbc tiép xtic véi nude (kha ning chéng

tham nudc) dudi dang danh gid kha néing chong mai mon 2. D€ dénh gid, goéc ti€p xic véi

nude bang 100° hodc cao hon trong s6 8 1an thir nghiém mai mon duge coi 1a dat, va ty 1€

dat dugc tinh toan. Cac didu kién mdi trudng thir nghiém bao gdm nhiét d6 25°C va do
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Am 40%. Cac két qua (ty 1é dat cta géc tiép xdc véi nude sau khi mai mon bing 100°

ho#c cao hon) duge thé hién trong Bang 2.
Kha ning chéng mai mon véi dung cu cao
Dung cu cao:do Minoan cung cip
Dién tich tiép xtic:6 mmd
Khoang cach dich chuyén (mét chiéu):40 mm
Téc @ dich chuyén:3200 mm/phit
Tai trong:1 kg/6 mmé

Béng 2

Ty 1€ dat cua gbc

tiép xtic véi nude

sau khi mai mon
bang 100° hoic cao

hon (%)
Vidul 75
Vidu3 89
Vidusosanh 1 0
Vi du so sanh 2 0
Vi du so sanh 3 0

Do cac polyme theo cac vi du 1 va 3 va vi du so sanh 3 c¢6 nhém polyete trong
phan tir, nén géc tiép xtc v6i nude sau 10000 chu ky thir nghiém mai mon bang dung
cu cao tot hon gdce tiép xuc véi nudce cla cac polyme theo céc vi du so sanh 1 va 2 khong
c6 nhém polyete trong phén t&. Hon nita, do cac polyme theo cac vi du 1 va 3 ¢o it
nhém gin két véi nén hon polyme theo vi du so sanh 3, nén cic polyme nay c6 do di
dong phan tir rat cao trén nén, do d6 géc tiép xic véi nude duoc duy tri & 100° hoac cao
hon. Ngoai ra, ty 1é dat trong thir nghiém d6 bén chéng mai mon sau 15000 chu ky cling

rat cao.
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YEU CAUBAO HOQ
1. Polyme chtra flopolyete c6 cong thire (1):

[Cong thirc hda hoc 1]

L V—E, R3-n
Rf C L'— S|—Xn>m

trong d6 Rf Ia géc polyme chira flooxyalkylen héa tri mot hodc héa tri hai, L doc

(1)

a

14p 13 di nguyén tir héa tri hai, L’ 13 lién két don, Y doc 18p 1a nhom dugce chon tir nhém
bao gém nhém C;-Cy alkylen, nhém alkylen chira C¢-Cq arylen, nhém hoa tri hai ¢ cac
gbe alkylen dugc lién két thong qua nguyén tir oxy, nhém héa tri hai c6 cac gbe alkylen
duoc lién két théng qua cAu tric silalkylen hodc ciu triic silarylen, nhém hoéa tri hai dén
héa tri bon ¢ gbc C,-Cyy alkylen duoc lién két v6i mdi lién két héa tri ciia gbe
polysiloxan hitu co mach thang héa trj hai dén héa tri bdn c6 tir 2 dén 10 nguyén tir silic
hodc nhém héa tri hai d&én héa tri bdn c6 gbc C,-Cy alkylen duogc lién két véi mdi lién
két héa tri ctia gbe polysiloxan hitu co mach nhanh hodc mach vong héa tri hai dén héa
tri bbn c6 tir 3 dén 10 nguyén tir silic, R doc 1ap 1a C,-C, alkyl hodc phenyl, X doc lap 1a
hydroxy hogc nhém c6 thé thity phan, hodc nhém cé cong thire (2):

[Céng thirc hoéa hoc 2]

R3-n
—L'——Yjﬁs'i—xn, >m (2)

trong d6 n ddc 14ap 14 s6 nguyén nam trong khoang tir 1 dén 3 dbi véi mdi nguyén
tir silic, m ddc 14p 12 sé nguyén nim trong khoang tir 1 dén 3, X 1a hydroxyl hodc nhom
c6 thé thity phan, V doc 1ap 1a lién két don hoic nhém héa tri hai dén héa tri sau duoc
chon tir nhém silalkylen, nhém silarylen, cac gdc polysiloxan hﬁ'u co mach thing héa tri
hai dén héa trj sdu c6 tir 2 dén 10 nguyén ti silic hoic cac gdc polysiloxan hiru co mach
nhanh hodc mach vong héa tri hai dén héa tri sau c6 tir 3 d&én 10 nguyén ti silic, E doc
13p 12 nhém polyete héa tri mot, o doc 1ap 13 sé nguyén nim trong khoang tir 1 d&n 5, va
o bang 1 hoic 2.
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2. Polyme chita flopolyete theo diém 1, trong d6 a trong cong thic (1) bang 1, va Rf la

nhdédm c6 céng thire (3):

[Cong thirc hda hoc 3]

A—chZd—o—éCon)p—fczF‘,ot—écsto HC‘*Fsoi—éCSFWOﬂCGFWOHWOdeFZd_

(3)

trong d6 A 1a flo, hydro, hoic nhém floalky duoc két thic béng nhom -CF3, W doc
14p 12 nhém floalkylen chira it nhdt mét nguyén ti hydro, d doc 13p v6i nhau 1 s6 nguyén
nam trong khoang tir 1 dén 3, mdi p, q, 1, S, t, u va v 12 s6 nguyén nim trong khoéng tir 0
dén 200, p+qtrts+ttutv ndm trong khoang tir 3 dén 200, mai don vi lién quan dén p, q,1,
s, t, u va v ¢ thé 12 mach théng hodc mach nhé&nh, va cdc don vi ldp lai riéng 18 nam
trong ngodc don véip, g, 1, s, t, u va v c6 thé duge lién két ngiu nhién.
3. Polyme chira flopolyete theo diém 1, trong d6 a trong cong thue (1) bang 2, va Rf 1a
nhdém c6 céng thuc (4):

[Cong thirc hda hoc 4]

—chzd—o(—Con)p—éczF,‘o}q—écsto)r—(—c4Fao)s—écsr:mo)t—écsﬁzo);(wo—)v—cdl:za—

(4)

trong d6 W doc 1ap 1a nhém floalkylen chira it nhit mot nguyén tir hydro, d doc 1ap
v6i nhau 13 s6 nguyén nim trong khoang tir 1 dén 3, mébi D, q, T, S, t, uva v 1a s§ nguyén
nim trong khoang tir 0 dén 200, p+q+r+s+t+utv nim trong khoang tlr 3 d&n 200, mdi don
vi lién quan dén P, q, 1,8, t, uvavcé thé 13 mach thing hoic mach nhanh, va cac don vi
I&p lai riéng 1€ nam trong ngodc don véip, q, 1, s, t, u va v co thé duoc lién két ngau
nhién.
4. Polyme chtra flopolyete theo diém bit ky trong sb cac diém tir 1 dén 3, trong d6 trong

cong thuc (1), Y 1a nhém duge chon tir cong thic sau:
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_D_
CHo)p—
HiC. (/. 2)b
(0] (0]
/.CHy \
—D—Si /Si—(CHz)b_'
\  HiC/
\,Si\/
H.C
3 (CHp)p—
?Hg, ClHS
—D—Sli-(CHz)a—Sli‘(CHz)b“_
CH3 CH3
?Hg‘ ?HS
o g
CHj CH,
o | o
—D §i—o sli—(CHz)r—
—D—0—(CHy)p,—

trong @6 D 1a nhém C,-Cg alkylen, “a” 13 s6 nguyén nim trong khoang tir 1 dén 4,
b doc 14p 1a s6 nguyén nim trong khoang tir 2 dén 10, va c 1a sb nguyén nim trong
khoéang tir 1 dén 9.
5. Polyme chira flopolyete theo diém bét ky trong sb cac diém tir 1 dén 4, trong dé E
trong cong thtc (1) 1a nhom cé cdng thie (5):

[Cong thirc hda hoc 5]

—ceHZe—o—QCHzo);éczmo QX—/rcg,Heo%;’tquo—};—R

(5)

trong d6 R 13 C,-C, alkyl hodc phenyl, e 13 s6 nguyén nim trong khoang tir 1 dén 4,
mdi w, X, y va z 14 s6 nguyén nim trong khoang tir 0 dén 30, w+x+y+z nim trong khoang
tir 1 dén 50, mdi don vi lién quan dénw, x, yvazcod thé 12 mach théng hodc mach nhanh,
va cac don vi ldp lai riéng 18 niam trong ngodc don v&i w, X, y va z ¢ thé dugc lién két

ngau nhién.
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6. Polyme chita flopolyete theo diém bét ky trong sd cac diém tir 1 dén 5, trong d6 trong

cong thirc (1), X doc 1ap v6i nhau 1a duge chon tir nhém bao gdém hydroxy, nhém

Ci-Cyp alkoxy, nhom C,-Cyy alkoxyalkoxy, nhém C;-C;y acyloxy, nhém C,-Ciq

alkenyloxy, va halogen.

7. Polyme chira flopolyete theo diém bt ky trong s6 cic diém tir 1 dén 6, trong d6

polyme cé cdng thirc (1) dugc chon tir cac polyme c6 cong thirc sau:

[Cong thitc hda hoc 6]

?_écHchzo '}‘CHs
3

CF;,,O—(CFZO)——1—(CZF4O)—;CFZ——g——CHZCHZCHZCHZ—Si(OCH3)3
p q

?—QCHZCHzo%—cm

CF30—(CF;0) —(C,F.40) 1CF2-—g—CHchZCHZCHZCHZCHz—Si(OCH3)3
P

q

Cl)—-éCHZCHZO%CHs

CF;0—(CF,0)—(C,F,0) —CF2—g—CHZCHZCHZCHz—Si(OCHs)S
p1

qi

cl:—QCHZCHzo)?‘—CH3

CH,

CH,

| I |
CF30—(CF;0) 57 (C2F40) TICFz—IC_I:—CHZCHZCHZCHZ—§i@§i—CHZCH2—Si(OCH3)3
CH, c

cl)—éc:I-QCHzo}a—c;-l3

eHs

Hj

CHy

CF30—(CF20)p—1(CzF4O)—j‘CFz—g—CHZCHZCHZCHz—Sli ~0-8i~CH,CH, —Si(OCH;);
q

CH,

0‘%CH2CH20‘>‘CH3
‘ 3

.
HsC ,O—Si_

CF 30— (CF,0)— (C,F 40)— CF— C—CH,CH,CH,CH, — Si
p1 q1 H |

\ .
Hac./Sl—O

"CH3j

CH,CH,CH,—Si(OCH3)3
CH,

O CH,CH,CH,—Si(OCH

| CH2CH2CH, 3)3

/Si\
CH,

CH,CH,CH,—Si(OCH,),

CH; CH,

|
O—Sli-—O-SIFCHzCHzCHz—O%CHZCHZO%—CH;{
3

CH;  CH,

CF 30 —(CF30) 1 (C2F 40) - CF — G~ CH,CH;CH,CH, — SI(OCHG)s

1 | \
o—Si@—m—CHZCHZCHZ—O-(—CHZCHZOTCH,,
! | 3

CF30—(CF20)pT(C2F4O)(-]T CF2—C—CH,CH,CH,CH,—Si(OCH;);
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?JVCHZCHZO%CH:,
3

[Cong thirc héa hoc 7]
CF30—(CF20)p1_(C2F40)q1 ?F'—Con

CF; “ CF,
CF30—(CF20)p1—(C2F40)q1— (CF2CF,CF20)

O‘éCHZCHzo%CH;;

CF—g"CH2CHch2CH2_

Si(OCH,)5

?%CHZCHZOQ—cm
3

—CFCF;— G —CH,CH,CH,CH,—SI(OCH; )y

CsFTO%CI:F—CFZO%CF C—CH,CH,CH,CH,—Si(OCH;);
1

CF;

' [Céng thire héa hoc 8]
CHA—OCHZCHZ%?

(HyCO)5Si—CH;CH,CH;CH, — G~ CF,0—(CF,0) 1~ (C2F40) - CFp—

CHﬂLOCHZCHH—J?

(HCO};Si—CH,CH,CH,CH,CH,CH; —C ~CF,0—(CF,0)—(C;F{0) —
P q

cu,(—oc:HZCHz—)LJo

CH; CH,

(H3C0)3Si—CH,CH, — &—O—s. CHZCHZCHZCHZ GCF20—(CF,0)1—(CF O)-CF,
cnz-QOCHZCHZ%o
o oy
(H3CO);Si—CH,CH,— Si~0-Si~CH,CH,CH,CH, G~
CHy CH,
(HsCO)Si—CHZCH;CH, cusfrocuzcuz%o
H5C
" si—o, CHs 1
(HiCONSI—CHLCHCH, § i~ CHACH;CH,CHy—G—CF,0—(CR,0L (G035 CF,—
/Si\
HC O—Si-yy.

(H3C0);Si—CH,CH,CH,

[Cong thirc hda hoc 9]

77

CF,—

-év:,l-lzcrlzo}s-cﬂ3

|
G~ CH,CH,CH,CH, —Si(OCH),

L
(I) - cn-lzcz-|zo>3—c:H3
G~ CHyCH,CH,CH,CH,CH,~Si(OCHy),

-éCHZCHZO%—CHa

o)
’ | 3 | 3
—GCH,CH,CH,CH,—Si —@in —CH,CH,—Si(OCH,);

CH CH
CH, CH,
o—ér:Hzcmo)&—cx-l3
CHy CH,

CFA0—(CF0) 1 (C4F{0) 5 CFp— € ~CH,CH,CH;CHy ~ Si~0-Si~CH,CH,— Si(OCH;);

CH, CHs

CH,CH,CH,—
CHs3

O—\LCHZCHZO{TCH:, Si(OCH;);

HC o-si]

C—CH,CH,CH,CH,—Si o)

" S A

J

N,
H;,C’s'_o

CH,CH,CH,—Si(OCHs)s

“CH,

CH,CH,CH,—Si{OCH3);3
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CH,-(—OCHZCHZ%O o-ﬁcmcr{,o}—cm
| 3
(H;CO);Si—CHchzCHZCHi—ﬁ—(EF—O*(CFZ—?FOj»(Con)p, (CzF‘O)q‘%CF CF,0 ?F—ﬁ—CHZCH;CHZCHZ—Si(Ocﬂg)g
CF,y CFs /, CFy o CFy

cu,(—ocmcnz—);o o{cnzcuzo%cm

GHs CH, CH, CHy
(H;co)gsi—CH;CHZ—SIi—Q'Sl ~CHZCH;CH,CH, —C—CF—0 ch—tI:Fo (CF20)p1—(C2F 40)q—{~CF—CF,0y—CF G CHZCH,CH,CH,— S|—©—sli~crlzcu2—5i(o::ﬂ3),

CHy CH, CF, CF, CFy l CH, CH,

n CF3

trong d6 p1 13 s6 nguyén nim trong khoang tir 5 dén 100, q1 13 s6 nguyén nim trong
khoéng tir 5 dén 100, r1 13 s6 nguyén nim trong khoang tir 1 dén 100, 2 14 s6 nguyén nim
trong khoang tir 1 dén 99, 13 1a sb nguyén nim trong khoang tir 1 dén 99, téng cta pl, ql,
rl, 12 va r3 13 s6 nguyén nim trong khoang tir 10 dén 110, va cac don vi 13p lai riéng 1é

nam trong ngoic don véi pl, ql, 1,12, var3 c6 thé duogc lién két ngdu nhién.

8. Ché pham xir Iy bé mit chtra polyme chira flopolyete theo diém bat ky trong sb cac
diém tir 1 dén 7 vd/hodc san phim ngung tu (thiy phan) mot phan ciia né.

9. Ché pham xir Iy bé mit theo diém 8 trong d6 nhém flopolyete trong polyme chira
flopolyete 14 gbc polyme chira flooxyalkylen héa tri mot & mot dau cia chudi phan tir.

10. V4t phdm c6 bé mit dugc xtr 1f bing ché phdm xt 1y bé mat theo didm 8 hoic 9.
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