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(54) POLYME CHUA NHOM FLOPOLYETE, CHAT XU LY BE MAT, VA VAT
PHAM
(57) Sang ché dé cap dén chat xur Iy bé mit bao gdm polyme chira nhém flopolyete co
cong thirc chung (1), c6 nhom silyl duge hydroxyl hoa hodc nhom silyl dé thay phan,
va/hodc san pham polyme tring ngung (thuy phan) khong hoan toan. Chét xtr ly. bé mit
nay co6 kha nang tao ra cac mang phu dong ran, co kha nang chéng thim nudc va dau tuyét
voi, va d6 bén mai mon bai sgi thép va c6 goc trugt nude nho.
Cong thuc (1): Rf-[CH(V),],
(Trong cong thirc néu trén, Rf 1a gdc hoa tri mot hodc ctia polyme c6 nhom flooxyalkylen,
mdi géc V doc 1ap 1a nhom c6 hoa tri mot c6 nhom silyl duoc hydroxyl héa hoac nhom
silyl d& thily phan & cubi mach va khong cé nhom phéan cuc bén canh nhém silyl dugc
hydroxyl hoa hodc nhém silyl d& thity phan, va o bang 1 hoic 2.)
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Linh vuc k§ thuat dwgc dé cap
[0001]

Sang ché dé cap dén polyme chira flopolyete (hodc hop chit ¢6 gbc polyme
chira flooxyalkylen hoa tri m¢t hodc hai trong phén tir), va cu thé hon, dé cap dén
polyme chira flopolyete c6 kha ning tao 16p phi c6 tinh chéng thim nudc/dau va
d6 bén mai mon duogc cai thién, chit xi Iy bé mit bao gdm polyme vi/hogc san
phim tring ngung (thity phan) khong hoan toan cua no, va vét phim dugc xir Iy bé

mit bing chét xir 1y bé mit ndy.

Tinh trang k¥ thuét ciia sang ché
[0002]

Gan déy, nhu cu lép cac tAm cam Gng lam man hinh trén dién thoai di dong
va céc man hinh hién thi khac dang gia ting. Trong khi tim cam ‘g c6 man hinh
2 trin, nhung c6 nhiu kha ning ngén tay hodc ma tiép xtc tryc tiép véi man hinh.
Tém cdm tmg c6 thé d& dang bi bam bin mot cach khong mong mudn bdi cac vét
ban nhu bd nhon. Nhu ciu ting 18n hing ndm vé cong nghé dé dat dugc kha ning
khong bam diu tay hodc d& dang loai bé vét ban trén bé mdt man hinh d€ ¢6 dién
mao hodc kha nang hién thi t6t hon. Do vy, mong mudn co vét liéu c6 kha ning
dap tmg cac yéu ciu nay. Cu thé, d6i voi cdc man hinh cdm tng d& dang bi bam
dAu tay, mong mudn dé tao ra 16p chdng thim nude/dau trén bé mit cta ching.
Tinh trang k§ thudt trudc cia céc 16p chdng thdm nude/dau c6 tinh chdng thim
nuéc/dau cao va d& dang lau sach vét ban, nhung c6 vin d 13 tinh ning chéng
thAm suy gidm trong qua trinh st dung.

[0003]

No6i chung, do nang luong tu do bé mit cua ching cuc thip, cac hop chét

chita flopolyete thé hién kha ning chng nude/dau, kha ning chiu hoa chit, do tron,

tach 16p, chdng thdm va khac céc tinh chit. Tan dung nhimmg céc tinh chét wu thé
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nay, chung dugc str dung trong nhiéu linh virc cdng nghiép lam céc tac nhan chéng
thAm nuéc/dau cho gidy va hang dét, cac chét 1am tron phuong tién ghi tir tinh, cac
thc nhan chéng thAm dau céc thiét bi chinh x4c, céc tic nhan tach 16p, thanh phan
trong my phém, mang bdo vé va tuong tu. Nguogc lai, cic tinh chét nay thé hién
tinh khong dinh hodc khéng bam dinh vao cic mat nén khéc. Mic di ching c6 thé
dugc phu lén bé mit nén, 16p phii kho co thé bam chat vao bé mit do.

[0004]

Mit khac, silan céc chét lién hop da dugc biét dén vi kha ning lién két cac
bé mit thuy tinh hozic nén vai véi cac hop chét hitu co. Ching duge st dung rong
rdi 1am chét phii bé mit cho nhiéu mit nén. Chat lién hop silan chita nhém chirc
hitu co va nhém silyl hoat dong (thuong 14 silyl d& bi thay phan, nhu alkoxysilyl)
trong phan t&r. Véi sy c6 mdt cua hoi 4m trong khong khi hodc tuong ty, cdc nhém
silyl d& bi thily phan bét dau tu phan Ung tring ngung dé tao ra 16p phi. Cac nhéom
silyl d& bi thity phan tao ra cc lién két hoa hoc va lién két vat 1y véi bé mit cua
thuy tinh ho#ic kim loai, nh¢ d6 16p phu tré thanh 16p phi cing c6 d6 bén.

[0005]

Tai lidu 13 cac bang sang ché tir 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) boc 16 ché phidm bao gdm polyme chira flopolyete, thu dugc bang cach
cho nhom silyl d& thity phan vao hop chét chira flopolyete, ché phim bam chat vao
bé mit nén va co kha ning tao 16p phu vdi kha ning chéng thdm nudc/dau, kha
nang chiu hoéa chét, do tron, tach 16p, chéng thdm va khac c4c tinh chét trén bé mit
nén.

[0006]

Khi c4c thiu kinh va cac 16p phi chéng phan xa dugc xit Iy bé mit bang ché
phim bao gdm polyme chira flopolyete, thu dugc bang cach cho nhém silyl dé thiy
phén vio hop chat chira flopolyete, cac 16p phu da dong rén duoc cai thién vé do
bén mai mon voi soi thép, nhung c6 goc trugt nudce 1on do do bén dugce cai thién.

Goc trugt nude nho biéu thi dd bén mai mon kém.
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Céc giai phap k¥ thut da biét

Tai liéu sang ché

[0007]
Tai liéu bing sang ché 1: JP-A 2008-534696
Tai liéu bing sang ché 2: JP-A 2008-537557
Tai liéu bing sang ché 3: JP-A 2012-072272
Tai liéu bing sang ché 4: JP-A 2012-157856
Tai liéu bang sang ché 5: JP-A 2013-136833
Tai lidu bing sang ché 6: JP-A 2015-199906

Ban chit ky thuit clia sang ché
Vén d& k¥ thuat cia sang ché

[0008]

D8 giai quyét cic van dé néu trén, muc dich cua sing ché 13 d& xuit polyme
chira flopolyete c6 kha nang tao ra 16p mang dong rén c6 tinh chéng thAm nudc/dau
va d6 bén mai mon duoc cai thién, chét xur Iy bé mit bao gérn polyme va/hodc sdn
phim tring ngung (thity phan) khong hoan toan ctia no, va vat phim dugc xir Iy bé

mat bing chét xt Iy bé mit nay.

M6 ta chi tiét sang ché
[0009]

Thuc hién cac nghién clru sau rong dé dat dugc muc dich trén déy, cac tac
gia sang ché di phat hién ra rdng trong so cic polyme chita flopolyete trén déy,
polyme chira flopolyete ¢6 nhoém silyl chita hydroxy hodc nhom silyl dé thiy phan,
¢6 cong thitc chung (1), dugc néu dudi day, dic biét 12 polyme chira flopolyete co
nhém silyl chira hydroxy hodc nhém silyl d& thiy phén, c6 cong thic chung (2),
duoc néu dudi day, co tac dung la chét xur Iy bé mit bao gém polyme va/hodc san
phim tring ngung (thtty phan) khong hoan toan ciia né c6 kha néng tao ra l6p phu

dong ran duge cai thién tinh chong tham nwdc/dau, 4o bén mai mon voi soi thép
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duoc cai thién, va goc trugt nude nhod. Sang ché duoc thuc hién dua trén phat hién
nay.
[0010]

Do d6, séng ché d& xuit polyme chira flopolyete (hodc hop chit c6 gbc
polyme chita flooxyalkylen hoa tri mdt hodc hai trong phén tir), chét xur Iy bé mat,
va vat phidm nhu duge dinh nghia dudi day.

(1]
Polyme chira flopolyete c6 cong thirc chung (1):

RE[CH(V)2]o (1)

trong d6 Rf 14 gbc polyme chira flooxyalkylen hod tri mét hodc hai, v doc lap 1a
nhém c6 hoa tri mot c6 nhom silyl chira hydroxy hodc nhém silyl dé thily phén &
cubi mach, ma khong phai 1a nhém phan cyc khac bét ky ngoai nhom silyl chira
hydroxy va nhom silyl d& thiry phan, va o bang 1 hoic 2.
(2]

Polyme chira flopolyete [1], c6 cong thirc chung (2):
[Cong thue 1]

NOTOE-A})

trong d6 Rf 1a gdc polyme chira flooxyalkylen hod tri mt hodc hai, mdi L doc lap
12 lién két don hodc nguyén tir khac loai hod tri 2, mdi Y doc 13p 12 nhoém
hydrocacbon c6 héa tri tir 2 dén 6 ma c6 thé chira nguyén tir silic va/hodc lién két
siloxan, R ddc 1ap 1a C;-C, alkyl hodc phenyl, X doc lap 1a nhom hydroxy hodc
nhém dé thity phén, n 13 s§ nguyén nam trong khoang tir 1 dén 3, m 13 s6 nguyén
ndm trong khoang tr 1 dén 5, va o bang 1 hoic 2.
(3]

Polyme chira flopolyete [1] hodc [2] trong d6 trong cong thirc (1) hodc (2), o
bang 1, va Rf 1a nhém c6 cong thie chung (3):
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[Cong thirc 2]

A|—cd|=2d—ofConﬁczaqaq—ecs&oﬁcmsoﬁcaaqoét—écsﬁmo)u—éwat—c,,FZd—-

(3)

trong d6 A 1a flo, hydro, nhom floalkyl hodc nhém floalkyl chua it nhit mot
nguyén tir hydro, W 14 nhém C;-Cs floalkylen chira it nhit mét nguyén tir hydro,
mdi d doc 1ap 1a sé nguyén nim trong khoang tir 1 dén 3, mdip, q, 1, s, t, uvavla
s nguyén tir 0 dén 200, p+qtr+s+t+utv nim trong khoang tir 3 dén 200, mdi don
vi lién quan dén p,q, 1, S, t,uvavco thé 1a mach thing hodc mach nhanh, va don
vi 1dp lai riéng 1€ trong cac dau ngodc don véip, q, 1,5, t, uvavceo thé duoc lién
két mot cach ngiu nhién.
[4]

Polyme chtra flopolyete [1] hodc [2] trong d6 trong cong thirc (1) hodc (2),
1a 2, va Rf 12 nhom c¢6 cong thitc chung (4):
[Cong thirc 3]

—CdFZd—O‘é'CHZO);é—CZF‘;O%CQF({O-)F-(—CQF&OHCEHmoHCeHﬂQHWO Ry —

(4)

trong d6 W 1a nhom C,-Cg floalkylen chira it nhit m6t nguyén tir hydro, mdi d doc
1ap 14 s6 nguyén nam trong khoang tir 1 dén 3, mdip, g, 1, s, t, u va v 13 s6 nguyén
tir 0 dén 200, p+q+r+s+t+u+v ndm trong khoang tir 3 dén 200, mdi don vi lién quan
dén pP,q I, S t,uvavco thé 13 mach théng hodc mach nhanh, va don vi ldp lai
riéng 1€ trong cac dau ngodc don véip, q, T, S, t, u va v co thé dugc lién két mot
cach ngiu nhién.
[5]

Mot polyme chira flopolyete bét ky trong cac polyme tir [2] dén [4], trong
do, trong cong thirc (2), hai L c6 midt & mot d4u ctia mach phan tr khi =1, va hai
L c6 mit & mdi diu déi dién ctia mach phan tir khi a=2; mot L & mdi du cia mach

phén tir 1a nguyén tir oxy, va L con lai 1a lién két don, va mdi Y doc 1ap 1a nhém
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dwoc chon tr nhém bao gdm nhém Cs-Cio alkylen, nhém alkylen chia Ce-Csg
arylen, nhom c6 hoa tri 2 c6 cac gbc alkylen lién két thong qua cdu trac silalkylen
hodc cu tric silarylen, nhom c6 héa tri tir 2 dén 4 c6 gbe C2-Cio alkylen duoc lién
két v6i lién két hoa tri cia gbc polysiloxan hitu co mach thdng v6i tir 2 dén 10
nguyén tt silic cé hoa tri tir 2 dén 4, va nhém c6 hoa tri tir 2 dén 4 c6 gbe Ca-Cio
alkylen dugc lién két voi lien két hoa tri cta gde polysiloxan hitu co mach nhanh
hodc mach vong véi 3 dén 10 nguyén tir silic c6 hoa tri tir 2 dén 4.

[6]

Mot polyme chura flopolyete bét ky trong cac polyme tir [2] dén [5] trong
d6 trong cong thic (2), mdi X doc l4p dwoc chon tir nhém bao gbém hydroxy,
nhom alkoxy Ci-Cio, nhom alkoxyalkoxy Cz-Cio, nhém axyloxy Ci-Cio, nhém
alkenyloxy C2-Cio, va halogen.

[7]
Mot polyme chira flopolyete bat ky trong cc polyme tir [2] dén [6] trong d6

polyme c6 cong thirc (2) duge chon tir cdc polyme c6 cac cong thirc sau:
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[Cong thirc 4]

O—‘_CH2CH2CH2_S|(OCH3)3

CF30—(CFZO)—1—(CZF4O)—-:1CF2—~3—~CHZCHZCHchz—Si(OCH3)3
p q

O_CH2CH2CH2_S|(OCH3)3

CF30—(CF20)—(CZF40)—CF2—ﬁ—CHZCHZCHZCHchZCHz—Si(OCH3)3
p1 q1

Gy — S
O—CHZCHZCHZ—SIiOSii—CHZCHZCHz—Si(OCHs)s
CHg CH,
| oy O
CF30—(CF20)—(CZF4O)—CF2~—C—CHZCHZCHZCHZ-Si@—Si—CHZCHZCHZ—Si(OCHm
P at H CH, CH,

CHy  CHy
O—CH,CH;CH,—Si~0-Si~CH,CH,CH,—Si(OCH;)3
CH; CH;
cHs i
CF 30— (CF,0)— (C,F 40)— CF ;— C — CH,CH,CH,CH,— Si—0—Si—CH,CH,CH,—Si(OCH;);
P at ~ H CHy CHs
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[Cong thirc 5]

o CH,CH,CH,-Si(OCH;);
CF301-(CF20)p1—(02H4O){q1‘6CIF—CF20>70F & CH,CH,CH,CH,—Si(OCH;);
CF3 r CF3

O—CH,CH,CH,-Si(OCHz),
CF30|-(CFZO)M——(OQFI40)q1—(CFZCFZCFZO){n—ClF—|C_|:1—CHZCHZCHZCHZ—Si(OCH;,)g
CF;

[Cong thirc 6]

{H3C0);Si—CH,GH,CH,—O c|1—cn,cm,cuz-Si(ocH,)3
(HacoynSi—cuzcuzcuzcr-lz—ﬁ—Con—(cpho)p—l-(czﬁ,p)qjcsz—ﬁ—cazcuzcmcuz—Si(OCH;,)a

(H,CO);SE-—CHZCHQCHE—? O—CH,CH,CH,-Si(OCH,),
(Hacoha—cnzcnzcmcuzcuzcuz—ﬁ—crzo—(cnzo%?(qp\p)q—1c1=2——ﬁ-CHZCHZCHQCHZCWCHz-suocu,)a

CHa CHg CHQ CH;,
{HgC0)3Si—CHzCH,CH, - Sl-@-SI CH,CH,CH,—O O—CH,CH,CHp- Sl—Q—SI-CHzCHgCHg—SI(OCH;h
CHy CHy CH, CH;
(‘2H3 CH, CH; CH;
(H;,CObSi—CHzCHgCHz-SIi—@—SI CHRCH;CH,CH— ﬁ—CFgo (CFbO)—(QFkO)—CFg-—ﬁ—CHgCHgCHzCHz S|—©—S|—CP&CH;CH1—S|(OCH-JQ
CH; CH; CHj CHy
CHa CH; CH; CH:
(H;‘CO];,Sl—CHgCHzCHz—SI 0- $|—CHZCHZCHq o O—CH,CH,CH,- SI O Sl CH,CH,CH, —Si(OCH3)3
CH; CHJ CH—_‘ CH;
CH; ‘T‘Ha CH; CH;
(H;COkSl—CH;CHzCHz—SI—O Sl CH,CH,CH,CH— G CF0— (GFhO)—(ChFhO)—CF;——ﬁ CH;CH:CH:CH;—SI 0- Sl CH,CH,CH,—Si(OCHs)h
CHy CH CHy ¢,
[Cong thirc 7]
CHay Cha Cl'h CH;
(HaCO)sSI—CH,CH,CHy—8I SI—CHaCHoCHy—! O—CH,CH,CHy SI §I~CHyCHCHy—SI{OGHY);
s_@élp: 12C Lo} Hyt ;QCH;, ,CHaCHy GHy);

(H;,c0),5!-—'cH;cHﬁM—SZI:E@—%:—:C@HchEOHZ—S—-2:3—0*(05—ii:j:chpip‘—(cf‘O)q.—fzia—cFﬁ - c‘l;:;—q cHzcH-pHzm-t,—:E@—%E:cH,cH,cm—suocng,
trong d6 p1 12 s6 nguyén nam trong khoang tir 5 dén 100, q1 1a s6 nguyén nam trong
khoang tir 5 dén 100, rl1 12 sO nguyén ndm trong khoang tir 1 den 100, 12 1a sb
nguyén nam trong khoang tir 1 dén 99, r3 13 s6 nguyén nam trong khoang tir 1 dén

99, tdng cta pl, ql, rl, r2 va R3 1 s6 nguyén nim trong khoang tir 10 dén 110, va
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don vi lap lai riéng 1¢ trong cac d4u ngoic don véi pl, ql, rl, 12, vaR3 ¢6 thé duoc
lién két mot cach ngiu nhién.
[8]

Chét xtt Iy bé mit bao gdm mdt polyme chira flopolyete bét ky trong cac
polyme tur [1] dén [7] va/hodc san phim tring ngung (thity phén) khong hoan toan
cua no.

[9]

Chit x 1y bé mit [8] trong d6 nhém flopolyete trong polyme chiua
flopolyete 1a gbc polyme chira flooxyalkylen hoa tri mét & cudi mach phan t.

[10]

Vit phdm c6 bé mit dugc xit Iy bing chat xi Iy bé mat [8] hodc [9].

Loi ich dat dugc cua sang ché
[0011]

Polyme chira flopolyete cta sang ché dugc cai thién vé d6 bam dinh vao mit
nén va kha nang thAm udt. Vat pham duoc xu Iy bé mit bang chét xir Iy bé mit bao
gdm polyme va/hodc san phim tring ngung (thuy phan) khong hoan toan cia né
duoc cai thién vé kha ning chéng thim nudc/diu, d9 bén mai mon vdi soi thép, va

trugt nudc.

Mo ta cac phuong an
[0012]

Sang ché dé xuét polyme chira flopolyete c6 nhom flopolyete va nhom chuc
hoat dong trong phén tir, c6 cong thitc chung (1). Polyme chita flopolyete nay c¢6 thé

duogc st dung dudi dang mot minh hodc hdn hop cua hai hodc nhiéu polyme.

RE[CH(V),]. (1)

Trong ban mé ta ndy, Rf la gbc polyme chira flooxyalkylen hod tri mét hodc hai, v

ddc 1ap 12 nhom c6 hod tri mdt c6 nhoém silyl chira hydroxy hoac nhém silyl dé thuy

-10-
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phan & cudi mach, ma khong phai & nhom phén cwc khac bét ky ngodi nhém silyl
chira hydroxy va nhom silyl dé thuy phan, va o bing 1 hoic 2.
[0013]

Nhu duoc st dung & day, thudt ngit “khoang (gia tri)” la gia tri sd (gia tri
gin dang) nhan duoc bang cach tinh cic phan doan trén 1/2 13 mot va bo qua phin
con lai, va khi s6 thép nhit cta cac gia tri s6 duoc mé ta 1a khac “0”, bao gém
khoang gi4 tri s6 trong d6 gié tri s& dugc mo ta dat dugc bang cich tinh céc phan
doan cua 6 dudi sb thép nhét trén 1/2 13 mot va bd qua phén con lai. Vi du,
“khoang 3 gia tri twong duong (dwong lwong)” ap dung cho khoang tir 2,5 duong
Iwong dén 3,4 duong luong, va “khoang 0,02 dwong lugng” 4p dung cho khoang tur
0,015 twong dwong véi 0,024 duong luong. Khi s6 thép nhét cia cac gia tri s6 duge
mb ta bing “0”, thut ngit “khoang (gia tri)” bao gdm khoang gié tri s6 trong d6 gia
tri 6 duoc mé ta dat duge bing cach tinh cac phan doan ciia sb thip nhét trén 1/2 1a
mdt va bo qua phin con lai. Vi dy, “khoang 50°C” 4p dung cho khodng tir 45°C
dén 54°C, va “khoang 200 dén 350 phan khdi lwong” &p dung cho khoang tir 195
phén khéi lugng dén 354 phin khéi lugng.

[0014]

Polyme chita flopolyete cla sang ché ¢6 ciu tric, ma flooxyalkyl hod tri mot
hodc nhom flooxyalkylen hod tri 2 (tuc 1a, gdc polyme chira flooxyalkylen hod tri
mdt hoiic hai) va nhém silyl dé thiy phan, nhu alkoxysilyl hodc nhém silyl chira
hydroxy lién két thong qua nhom lién két khéng c6 nhom phan cyc, va co it nhét
hai nhom silyl dé bi thiy phan, nhu alkoxysilyl hodc cac nhom silyl chita hydroxy
trong phin tit, nhung khong c6 cac nhom phén cyc bat ky (dic biét 1a cdc nhom
hydroxy) khac ngoai cac nhom silyl dé bi thity phan va cdc nhém silyl chira
hydroxy trong phan tir. Nho cdu tric ndy, polyme dugc céi thién vé do bam dinh
vao mit nén va kha ning thém w6t va thé hién kha ning chéng thAm nudc/dau, do
bén mai mon vai sgi thép, va trugt nude tuyét voi.

[0015]

Trong cong thtc (1), Rf 1a gdc polyme chira flooxyalkylen hoa tri mdt hoac

hai, gdc polyme nay tét hon 14 nhom flopolyete hod tri mdt ¢6 cong thic chung (3)

dudi day khi a bang 1 (tc 13, Rf 1a gbc polyme chira flooxyalkylen hod tri mdt),

-11-
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hodc nhom flopolyete hoa tri 2 c6 cong thirc chung (4) dudi day khi o bang 2 (tirc
13, Rf gbc polyme chira flooxyalkylen hod tri 2).

[0016]

[Cong thic 8]

m-—chZd—o-ecnzo)jcznojq—écho)n—éc‘,Fsoﬁcsﬁooﬂcaﬂuo)u—éwqt—cdﬁd—

(3)

[Céng thirc 9]

—C4F2a—04-CR0 );Pczﬁo)q—FCaFeo)r—(-chgo-)g—écaﬂoncaﬂmonoQv—cdﬂzd—

(4)

Trong ban mb ta nay, A 1a flo, hydro, nhom floalkyl hodc nhom floalkyl chira it
nhit mot nguyén tir hydro, W 12 nhom C,-Cs floalkylen chira it nhét mot nguyén tir
hydro, mdi d déc 14p 1a s6 nguyén nim trong khoang tir 1 dén 3, mdi p, g, 1, s, t, u
va v 12 sd nguyén tir 0 dén 200, p+qtr+s+tutv nam trong khoang tir 3 dén 200,
mdi don vi lién quan dén p,Q I, S t,uvavceod thé 1a mach théng hodc mach nhénh,
va don vi 1dp lai riéng 18 trong cac diu ngoic don véip, g, 1, s, t, u va v cd thé duoc
lién két mot cach ngu nhién.

[0017]

Trong cong thirc (3), A 14 flo, hydro, nhom floalkyl hodc nhém floalkyl chira
it nhat mot nguyén tir hydro. Nhom floalkyl hodc nhém floalkyl chira it nhit mot
nguyén ti hydro t6t hon 1a tir 1 dén 6 nguyén tir cacbon, va cac Vi du vé cac nhom
do bao gém c4c nhom -CF;, -CF,CF3, va -CF,CF,CF3, va cac nhom trén déy, trong
d6 mdt hoic hai nguyén tit flo dugc thé bing hydro. A tét hon 14 flo.

[0018]

Trong cac cong thic (3) va (4), W 1a nhém C,-Cg floalkylen chura it nhét mot
nguyén t hydro, vi du vé c4c nhom ndy bao gdm cac nhém perfloalkylen, nhu -
CF,, C,F4, CsFg, C4Fs, CsFo va CgF1y don vi trong d6 mot hodc hai nguyén tir flo
duoc thé bang hydro.
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[0019]

Trong cc cong thirc (3) va (4), d, dbi v6i m3i don vi, doc 1ap 1a s6 nguyén
tir 1 dén 3, t&t hon 1a bing 1 hodc 2.

Ngodi ra, mdip, q, 1, s, t, u va v 1 s§ nguyén tir 0 dén 200, tot hon 1a p 1a s
nguyén tir 5 dén 100, q 1a s6 nguyén tir 5 dén 100, r 14 sb nguyén tr 0 dén 100, s 1a
sé nguyén tir 0 dén 100, t 14 s6 nguyén tlr 0 dén 100, u 1a s8 nguyén tir 0 dén 100, v
1a s6 nguyén tir 0 dén 100, p+q+r+s+t+u+v nim trong khoang tir 3 dén 200, tot
hon tir 10 d&n 105, tét hon nita néu p+q 1a sé nguyén nim trong khoang tir 10 dén
105, dic biét tir 15 dén 60, va R=s=t=u=v=0. Khi p+q+r+st+t+ut+v khong 16n hon
gi6i han trén, sy bdm dinh va kha nang déng rén duoc théa mén, va khi tong nay
khong thap hon gi¢i han dudi, cac déc tinh ciia nhém flopolyete dugc thé hién hoan
toan.

[0020]

Trong céc cong thirc (3) va (4), mdi don vi ¢o thé 12 mach thang hoic mach
nhanh. Ngoai ra, don vi lp lai riéng 1é trong céc dau ngodc donvéip, q, 1,5, t, uva
v ¢6 thé dugce lién két mot cach ngau nhién.

[0021]
Vi du v& Rf duoc thé hién dudi day.
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[Cong thtc 10]

CF30(CF,0),CF——

CF30(CF20)(CF,CF20)qCF,——

CF30(CF20)(CF2CF20)q(CF2CF,CF,0):CFp

CF30(CF,0)(CF2CF70)q(CF,CF,CF,CF20)sCF——
CF30(CF20)y(CF2CF20)q(CF2CF,CF,0):(CF2CF2CF,CF20)sCFa ™

CF30(CF20)y(CF,CF20)(CF2CF 2CF0)(CF2CF2CF2CF30)s(CF2CF2CF,CF2CF,0) CF, ——
CF30(CF0)p(CF2CF 20)q(CF 2GF 2CF0) (CF2CF ,CF2CF70)5 (CF2CF2CF2CF 2CF20)(CF2CF2CF 2CF2CF2CF20) 4 CF2
CF30(CF,CF30)qCF,——

CF30(CF,CF,CF,0),CF,CF,——

CF30(CFCF,0), C|‘,F—
|
CFs CF,

CF3O(CF20)p'(CFZCF20)q-(CFZCFZCFZO)H?F——
CF3
CF30(CF20)(CF,CF,0)q(CFCF;0), CF——
b, o,

——CF,0(CF,0),CFy——

——CF,0(CF;0)(CF5CF50)qCF——

—— CF0(CF20)y(CF2CF 0)q(CF;CF,CF,0).CF——

—— CF,0(CF,0),(CF2CF30)q(CF,CF,CF2CF,0)gCF,——
——CF,0(CF30)(CF2CF 20)q(CF ,CF 2,CF ,0)¢(CF,CF ,CF,CF,0)s CF
——CF,CF,0(CF,CF,CF,0),CF,CF;—

—?FO—(CFZCFO)@—CFZCFZO—(CFCFQO)rg-—CliF—
1 |
CF3 CFs CF3 CF3

Trong ban md ta nay, mdi p’, q°, r’, 8’, t’, va u’ 14 s6 nguyén, nho nhat 1a bang 1,
giéi han trén cua ching giong nhu gidi han trén cla p, q, 1, s, t, va u, va tong cia
p’,q, 1, s, t', vau’ ndm trong khoang tir 3 dén 200; moi r2° va r3” 1a s6 nguyén

nho nhét 1a bing 1, va tong cta 12° va 3’ béang tir 2 dén 199. Ngoai ra, timg don vi
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1ap lai trong cac diu ngodc don voi p’, q’, 17, 87, t*, vau’ ¢d thé duoc lién két mot
cach ngiu nhién.
[0022]

Trong cdng thic (1), v ddc 1ap 1a nhom cé hod tri moét c6 nhom silyl chira
hydroxy hozc nhém silyl d€ thiry phén & cubi mach, ma khong phai 1a nhém phan
cuc khac bét ky ngoai nhém silyl chira hydroxy va nhom silyl d& thuy phan, tot hon
1a nhom ¢6 hod tri mot bao gdm nhém silyl két thuc chira hydroxy hodc nhom silyl
két thic d& thiy phan va nhém véi gbe tu do phén cuc dé lién két nhém silyl dén
nhém CH, tét hon nita 13 nhém hitu co hod tri mot ¢6 nhiéu nhém hydroxy lién két
silic, hodc dé bi thity phan cdc nhom duge tich hop ¢ cubi. Vi du vé V 1 cdc nhém
c6 cac cong thie tir (Sa) dén (Se) sau day.

[Cong thuc 11]

Ts-n
—L—D—Si—X, (52)

CH,)p—Si—X
H3C\ (/ z)b IIR n
3-n

o'~

/,CHy '\
—L—D—Si C,/Si—(CHz)b—Sl;i—Xn (5b)

3
R3-n

H,C .
7 (CHy)p—Si-X,

R3.n

o Gt
—L—D—Slai—(CHz)a—SI:i—(CHz)b—§i—Xn
CHs CH3 Rs-n

(s¢)

CH, CH,

l |
—L—D——?i~©—sli—(CH2)b—S‘i—Xn (5d)

CH3 CHs R3-n

?Hs cle3
—L-D ?i—O Sli—(CHz)b-Sli—Xn (5e)
CH; /. CHj Ra.n

Trong ban md ta nay, L la lién két don hoic nguyén tir khéc loai hod tri 2, D 1a
nhém hitu co hod trj 2 C1-Cao ¢6 thé duge flo héa, mbi R doc lap 1a nhom alkyl Ci-
C4 hodic nhém phenyl, mdi X doc 14p nhém hydroxy hodc dé bi thity phan nhém, n
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13 s6 nguyén ndm trong khoang tir 1 dén 3, “a” 1a sb nguyén tir 2 d&n 6, b doc lap la
s6 nguyén tir 2 dén 8, va c la s6 nguyén nim trong khoang tur 1 dén 50.
[0023]

Trong céac cong thuc tu (5a) dén (5e), L 1a lién két don hodc nguyén tir
khéc loai hoa tri 2. Vi du vé& nguyén tr khac loai hod tri 2 1a oxy, nito va luu
huynh. Diéu mong mudn 12 hai V ¢6 lién két cacbon trong cong thire (1), mot L 1a
lién két don va L khac 1a nguyén tir khéc loai hod tri 2.

[0024]

Trong cac cong thurc tir (5a) dén (5¢), D 12 nhém hitu co hod tri 2 C1-Cao, t6t
hon 13 C2-Cg ¢6 thé duge flo hoa, mong mudn 1a Ci-Cao, mong mudn hon 1a C,-Cg
nhém hydrocacbon hod tri 2 ¢6 thé dugce flo hoa. Vi du vé nhém hydrocacbon hoa
tri 2 bao gdm cac nhém alkylen, nhu metylen, etylen, propylen (trimetylen,
metyletylen), butylen (tetrametylen, metylpropylen), hexametylen, va octametylen,
cac nhém arylen, nhu phenylen, hoic céc két hop cua it nhit hai nhém trén day (vi
du cdc nhém alkylen-arylen), va cic dang dugc thé cua cic nhom trén trong d6 mot
sb hogic At ca cac nguyén tir hydro dugc thé bing cdc nguyén ti flo. D t6t hon 14
etylen, propylen, butylen, hexametylen hodc phenylen.

[0025]

Trong céac cong thuc tu (5a) dén (5e), R 14 nhém alkyl Ci-Cs, nhu metyl,
etyl, propyl hodc butyl, hodc nhém phenyl. Trong cdc nhém nay, metyl dugc uu
tién.

M3i X doc 1ap 14 nhém hydroxy hodc nhém dé thiy phan. Cac nhém X lam
vi du bao gdm hydroxy, cac nhom alkoxy Ci-Cio, nhu metoxy, etoxy, propoxy,
isopropoxy, va butoxy, cac nhom alkoxylalkoxy Cz-Cio, nhu metoxymetoxy va
metoxyetoxy, cac nhom axyloxy C1-Cio, nhu axetoxy, cac nhom alkenyloxy Cz-Cio,
nhu isopropenoxy, va cdc nhom halogen, nhu clo, brom hodc iodo. Trong cac nhém
nay, metoxy, etoxy, isopropenoxy va clo dugc uu tién.

[0026]

Trong céac cong thic tu (5a) dén (5e). n la s6 nguyén ndm trong khoang tir 1

dén 3, tdt hon 12 2 hodc 3, va n t&t nhat 1a 3 - tir géc dd kha ning phan Umg va mit

nén sy bam dinh. Chi s duéi “a” 1a s6 nguyén tir 2 dén 6, tot hon la tir 2 dén 4, b
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doc 1ap 1a s nguyén tir 2 dén 8, tot hon 1a tir 2 dén 4, va ¢ 1 s6 nguyén nim trong
khoang tir 1 dén 50, tot hon tir 1 dén 9.
[0027]
Vi du vé V duoc thé hién dudi day.
[Cong thuc 12]

—O0—CH,CH,CH,—Si(OCHj3),
—O0—CH,CH,CH,CH,—Si(OCH3),
—CH,CH,CH,CH,—Si(OCH3);
—CH,CH,CH,CH,CH,—Si(OCHj3),

— CH,CH,CH,CH,CH,CH,—Si(OCHy),

[Cong thuc 13]

o
-—0—CHZCHZCHZ—Sli—O—Sli—CHZCHZCHZ——Si(OCH3)3
CH,3 CH,;
CH;  CH,
—CH,CH;CH,CH,—Si—0—Si—CH,CH,CH; —Si(OCH)y
CH; CH,
=
——O—CHZCHZCHZ—S]i—@Sli—CHZCHZCHz——Si(OCH;,,)s
CH,4 CH,
CH CH
-——CHZCHZCHZCHz—SIi—@Sri—CHZCHZCHZ—Si(OCHg,);,
CH, CH,
CH, CHy
—0—CH,CH,CH, —Si—CH;CH,— Si—CH;CH,CH,—Si(OCH)y
CH, CHj
CHs CHy
—CH,CH,CH,CH, —Si—CH,CH,— Si— CH,CH,CH; —Si(OCHy),
CH CH,

[0028]
Trong cong thirc (1), o bang 1 hoic 2, t6t hon 12 bang 1.
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[0029]
Tét hon nita néu, polyme chira flopolyete ¢6 cdng thirc chung (2):
[Cong thiic 14]

R3-n
l
Rf (I: L—YLSi—Xn>m> 2 | (2)
H

trong d6 Rf, L, R, X, n va a 1a nhu dugc xac dinh trén day, mdi Y ddc 1ap 1a nhém
hydrocacbon c6 hoa tri tir 2 dén 6 co6 thé chira nguyén tir silic va/hogc lién két
siloxan, va m 14 s& nguyén ndm trong khoang tir 1 dén 5.

[0030]

Trong cong thirc (2), m3i L doc 1ap 14 lién két don hodc nguyén tit khac loai
hod tri 2 nhu dugc dé cap trén day. Vi du vé nguyén tir khac loai hoa tri 2 1a oxy,
nito va luu huynh. V& hai L & mdi dAu ciia mach phan tir (tirc 13, hai L & mot dau
ctia mach phan tr trong trueong hop a=1, va hai L tai mdi ddu trong hai dau cia
- mach phan t (bdn L cho mét phén tir) trong trudng hop 0=2), didu mong mudn 1a
& mdi dAu ctia mach phan t, mot L 13 oxy va L con lai 1a lién két don.

[0031]

Trong cdng thuc (2), mdi Y doc 1ap 1a hoa tri 2 dén 6, t6t hon 14 c6 hda tri tir
2 dén 4, t&t nhat 12 nhém hydrocacbon hod tri 2 ¢6 thé chtra nguyén tt silic va/hodc
lién két siloxan. Vi nhém phan cuc da dugc loai tri khoi Y, nén c¢é dugc mang phu
v6i d6 truot nude théa man.

[0032]

Pic bit, Y 1a cac nhém C3-Cio alkylen, nhu propylen, butylen hodc
hexametylen, nhém alkylen chita Ce-Cg arylen nhu phenylen (vi du cac nhom
alkylen-arylen tir 8 dén 16 nguyén tir cacbon), nhém c6 hoa tri 2 ¢6 céc gbc alkylen
lién két thong qua cAu truc silalkylen hogc cAu trtc silarylen, hodc nhém c6 hoa tri tir
2 dén 6 c6 gbc Ca-Cio alkylen dugc lién két véi lién két hoa tri ctia gbe polysiloxan
hitu co mach nhanh hodc mach vong ¢6 tir 2 dén 10 nguyén t silic voi hoa tri tir 2

dén 6, tbt hon 1a 2 dén 5 nguyén tir silic; tdt hon 1a nhém C3-Cio alkylen, nhom
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alkylen chira phenylen, nhém c6 hod tri 2 c6 cac gbc alkylen lién két thong qua céu
trac silalkylen hogc silarylen, nhom héa tri tir 2 dén 4 ¢6 gbc C2-Cio alkylen dugc
lien két véi lien két hoa tri cta gdc polysiloxan hiru co mach thing 2 dén 10
nguyén ti silic c6 hoéa tri tir 2 dén 4, hoic nhém héa tri tir 2 dén 4 c6 gbc C2-Cio
alkylen dugc lién két véi lién két hoa trj cua gbc polysiloxan hitu co mach nhanh
hodc mach vong c6 héa tri tir 2 dén 4 ¢6 3 dén 10 nguyén tu silic; tt nhat 1a C3-Cg
nhém alkylen.

[0033]

Silalkylen hodc cAu truc silarylen vi du v& bing cAu tric sau day.

[Cong thuc 15]

R1 R

l !
___sli__RZ_Sli_

R’ R

Trong ban mé ta nay rl c6 thé 14 giéng nhau hogc khac nhau, 12 nhém alkyl C1-Ca,
nhu metyl, etyl, propyl hogc butyl, hodc nhém aryl Cs-Cio, nhu phenyl. R* 1a Ci-Cy
nhom alkylen, nhu metylen, etylen, hodc propylen (trimetylen, metyletylen), hodc
nhom arylen Cg-Cio, nhu phenylen.
[0034]

Vi du vé géc polysiloxan hitu co mach théng, mach nhanh hodc mach vong
tir 2 dén 10 nguyén ti silic c6 héa tri tir 2 dén 6, tot hon 14 tir 2 dén 5 nguyén tir

silic dugc thé hién dudi day.
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[Cong thic 16]

R! R1

| |
4<S|i——0 S|i-——

R1 g R1 -

| i

SII—O Si—O

R1 h R1 j

[Cong thirc 17]

R34 T1
—Si O—Sli——
R1

k

Trong ban md t& nay rl la nhu duoc xdc dinh trén day, g 1a sb nguyén nim trong
khodng tir 1 dén 9, t&t hon tir 1 dén 4, h 12 s& nguyén tir 2 dén 6, tot hon 1a tir 2 dén
4, 1a s6 nguyén tir 0 dén 8, t5t hon 1a 0 hodc 1, htj 1a s6 nguyén tir 3 dén 10, t6t hon
143 dén 5, va k 14 s6 nguyén tir 1 dén 3, t5t hon 1a 2 hodc 3.

[0035]

Vi du v& Y 1a cac nhom nhu duoc thé hién dudi day.
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[Cong thuc 18]

CH,)y—
H3C\(/_ 2)b
O/ l\
.//CH3
—D—Si
\ Hj

’

H,C

\
C,/Si_(CHz)b—

AN
(CHa),—

o
—D—8i—(CHy)a=Si—(CHz)p—
CH, CH,

CH, CH,

|
—D—?i—@—S:i—(CHz)b——

CH, CH;,

CI:Hs CHy
—D—{~S8i— 0~ 8i—(CHy)y—
CH, /. CHy

c

Trong ban md ta nay D, va b 1a nhu dugc xéc dinh trén déy, va ¢’ 1a s6 nguyén nim
trong khoadng tur 1 dén 9.
[0036]

Vi du minh hoa v& Y bao gém cac nhom sau.

[Cong thirc 19]

_“CH2CH20H2—
—CH,CH,CH,CHy,—
—CH,CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,CH—
G = G
—CHchchz_Sll‘@Sll_CHchchz—
CH, CH,
CHy CHy
—CHZCHZCHZCHZ——%i@ﬁi—CHZCHZCHZ—
CH; CH,
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[Cong thirc 20]
CH,CH,CH,—
HiC o-si~CHs
—CH,CH,CH,—Si ‘clJ
O, Si—CH,CH,CH,—
_Si-0" oy
H,C 3
CH2CH2CH2’_
CH,CH,CH,—
HC  o-si~ ¢
—CHchchchz_Sll ?
O, Si~CH,CH,CH,—
s /S|l—0 CH;
CH,CH,CH,—
s G
—CH,CH,CH,—Si~0-8i~CH;CH;CH,—
CH; CH,
oH G
_CHchchchZ—Sli_O“Sli_CHchchz—
CH;, CH;,
[0037]

Trong cong thirc (2), m la s6 nguyén nam trong khoang tur 1 dn 5. Néum

nhé hon 1, d6 bam dinh vao mat nén thép. Néu m bing 6 hodc hon, gia tri alkoxy

cudi trd nén qué 16n va tac dong bét loi dén tinh ning. Tét hon 1a m 12 sb nguyén tur

1 dén 3, t6t nhat 1a bang 1.
[0038]

Vi du vé polyme chura flopolyete c6 cong thic (2) bao gdm c4c polyme c6

cong thirc sau day. Trong mdi cong thirc, s6 1an 13p lai (hay muc do polyme hod/

muc do trung hop) ctia don vi lap lai (s6 don vi 13p lai) tao thanh nhom flooxyalkyl

hodc nhom flooxyalkylen (gbc polyme chira flooxyalkylen hod tri mot hoéc hai)

dugc néu duédi day, mdc du no6 co thé 1a s6 thy y thoa man céc cong thuc (3) va (4)

trén day.
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[0039]
[Cong thtic 21]

O_CHchchz_si(ocH3)3

CF30--(CF20)—(CZF4O)~—CFZ—ﬁ—CHZCHZCHZCHz—Si(OCHg,)g,
p1 q1

O—CH,CH,CH,—Si(OCH;),

CF30-—(CFZO)—(C2F4O)—-CF2--ﬁ—CHZCHZCHZCHZCHZCHZ—Si(OCH3)3
1 qil

CH,

CH,
| |
O_CHchchz“S'i—@Sil—CHchchz_sl(OCH:,):,
CH;,

CH,
o

CH,

|

CF3O—(CF20)—(CzF4O)—CFZ—C—CHZCHchZCHz—Si—@Si—CHZCHZCHZ—Si(OCHs)s
p1 at H CH, CH,

s Gy
O— CH,CH,CH, — Si~0-Si-CH,CH,CH,—Si(OCH3)3
CH; CH;,
ot ch
$i-0-8i-CH,CH,CH,—Si(OCHy);

CF3O_(Con)”"(CzF4O)—CF2_‘ﬁ—CH2CH2CH2CH2—
p1 at CH; CHs

[0040]

[Cong thurc 22]
—CH,CH,CH,-Si(OCH;);

(o)
|
CI=30—(CFZO)N—-(c2|=40)q1~6(|:F—CF20>—C|:F—5—CHZCHZCHZCHZ—Si(OCHQ,)3
CF3 r CF3

O—CH20H2CH2'Si(OCH3)3

CF30—(CFZO)N—(CZF40)q1—(CFZCFZCon)H—CI:F—ﬁ—CH20H2CHZCH2—Si(OCH3)3
CF,
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[0041]
[Cong thitc 23]

(H3C0)38i—CH,CH,CH,—0 O—CH,CH,CH,-Si(OCH;);
(HaCO);Si—-CHZCHZCHZCHz—g—CFZO—(CFZO)T(CZF‘O)—;CFZ—ﬁ—CHchchICHz—Si(OCHx);,
P q

(HsC0)3Si—CH,CH,CH,—O O—CH,CH,CH,-Si(OCH3);
(H;CO):SS—CHzCHZCHZCHICHZCHz—ﬁ—CFZO—(CF,O)1—(CZF4O)——1-CFI——ﬁ—CHZCHZCHZCHZCHICHZ—Si(OCHg);
P q

o — o P = g
(H,cO)3Si—CHICHZCHI—sli4®—ski-CHzCHzCHz—-O O—CHZCH,CHfS‘i4©—Sli—CHchzCHz—si(OCH3)3
CH, CHy CH, CHy
CHy CHy CHy CHy
(H;CO);Si—CHzC.HzCHZ-?i—@—-Sli—CHZCHZCHZCHZ—S—CFZO—(CF20)1—(CZF‘O)—10F2—E—CHZCHZCHZCHz—SIi—@*Sli—CHchZCHZ—Si(OCH,)s
CH, CHy P q CH, CH,
GHy CHy CHy  CH;
{HyCO);Si—CH,CH,CH; —Si~0~Si—CH,CH,CH,—0 O—CH,CH,CHy"Si~0~Si~CH;CH,CH,—SI(OCHy);
CHy CHy CHy CHs
GH;  CHy CHy  CHy
(H;CO)Si— CHyCH,CHy— Si— O~ 8i—CH,CH,CHoCHy —C —CF,0—(CF;0)— (CF40) — CFy— G —CHyCHyCH,CH, —Si-0 - Si—CH,CH,CH, —Si(OCH )
L [ H pi q1 H | |
CH; CH, CHy CHy

[0042]
[Cong thite 24]

CHy CHs CH, CH,
(H;CO);Si—CH;cHchQ—ﬁi—@’%l—cHchch!—O o—cHch;cHZ-ﬁl«@fsli—CH:CHchz—si(Ocha)a
CH, CH, CHy CHy
CHy CHy CHy CHy
(H,co),Si——cH,cHch,~sli—@slifcn,cnzcmcﬂz—ﬁ—?c-'—o«chz—c‘:F 0>>(CF10),‘—(01F.O)Q1—6?F—cF,O>7t‘:F—ﬁ—CH;CH:CH;CN;~§1—®§I—cHchchz-sl(OcH,)E
CH, CH; CFy cFa /, CF. CH, CH,

3 @ CFy

Trong ban md ta nay pl la sd nguyén nim trong khoéng tir 5 dén 100, q1 1a sb
nguyén nim trong khoang tlr 5 dén 100, r1 12 s6 nguyén ndm trong khoang tir 1 dén
100, r2 12 sb nguyén nim trong khoang tir 1 dén 99, r3 1a sb nguyén nim trong
khoang tir 1 dén 99, tbng ctia p1, q1, r1, 12 va R3 (vi du pl+ql, pl+ql+rl, hode
pl+ql+r2+r3) 1a s6 nguyén nim trong khoang tir 10 dén 110. Pon vi l3p lai riéng 1&
trong cac ddu ngodc don véi pl, ql, rl, 12, va R3 ¢6 thé duoc lién két mot cach
ngau nhién.
[0043]

Polyme chtra flopolyete c6 cong thirc (2) trong d6 o=1 (tic la, Rf la gbe
polyme chtta flooxyalkylen hoa tri mot) hodc a=2 (tuc la, Rf gbc polyme chira
flooxyalkylen hoa tri 2) c6 thé duoc diéu ché, vi dy, bang phuong phap sau day.
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[0044]

Trudce tién, polyme chtra flopolyete c6 carbonyl nhém & cudi, ¢ cong thirc
chung (6):
[Cong thic 25]

2
Rf——C—M

trong d6 Rf va o 1a nhu dugce xac dinh trén day, va M 12 nhém héa tri 1 ¢6 thé loai

o (6)

b, duge cho phan tmg véi chat phan tmg kim loai hitu co (hop chat co kim) ¢
lién két doi khong bdo hoa béo (vi tri olefin) & cubi va B-hydro (tic 13, nguyén tir
hydro lién két v6i nguyén tir cacbon tai vi tri B so v6i kim loai nguyén tir), t6t hon
la voi su ¢6 mét cia dung moi.
[0045]

Trong cong thic (6), m la nhém héa tri 1 ¢6 thé loai bo, vi du, hydro,
halogen, hydroxy, alkoxy, amino, alkylamino, thiol, alkylthio hoédc axyl nh6m.

Vi du vé M 1a cac nhom dugce néu dudi day.

[Cong thuc 26]
—H —F —Cl —Br —1 —OH
CHs ,CH,;CH3
"'OCH3 _OCH2CH3 _090H3 —NHZ "_N\
CH;, CH,CH;
I (l?
—SH —SCH; —OCCH; —OCCH,CH;3
[0046]

Vi du vé polyme chira flopolyete c¢6 carbonyl nhoém & cubi, c6 cong thic (6)
duoc thé hién dudi day. Pang chu y, trong mdi cong thire, sd 1an lap lai ctia don vi
lip lai tao thanh nhom flooxyalkyl hodc nhém flooxyalkylen (gbc polyme chira
flooxyalkylen hod tri mot hodc hai) duge néu dudi day, méc du n6 cé thé 1a s6 tuy y

thoa mén trén day céc cong thuc (3) va (4).
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[Cong thuc 27]

0O

Il
CF30_(CsFGO)TCFzCFz—C—OCH3
r

i
CF;0—(CF,0)—(C,F,0)—CF,—C-OCH;
p1 ql

I
CF,0— (CFZO) (c2F40) ;CF2=C-OCH,CH

|
CF,0— (CFZO)—(CZF4O) JCFs—C-F

I
CF;0—(CF,0)—(C,F40)—CF,—C—-CI
p1 q

|
CF3O_(CF20)’T(C2F4O)_1CF2—C—O_C"CH3
p q

CF;0—(CF,0)—(C,F4,0)—CF-CF,0 CF c OCH,
p1 at\¢ce
3 r1 CF3

0O
e I

Trong ban mé ta nay pl, q1 va rl 1a nhu dugc xac dinh trén day, va téng clia pl,
ql va rl 1a sé nguyén nam trong khoang tr 10 dén 110. Pon vi lip lai riéng 1&
trong céc dau ngoic don véipl, ql, varl co thé dugc lién két mot cach ngiu nhién.
[0047]

Vi du minh hoa v& chit phan tmg kim loai htu co c6 lién két d6i khong béo
hoa béo & cubi va P-hydro 1a cic chat phan tng liti hitu co, céc chat phan tng
Grignard, céc chit phan img k&m hitu co, cac chit phan tmg bo hitu co, va céc chat

phan Ung thi€c hitu co. Trong cdc nhom nay, cdc chat phan tng Grignard va céc
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chét phan tmg k&m hitu co duoc wu tién vi d& xir 1y. Céac hop chat sau day t6t hon

duoc sir dung 1am chét phan tmg co kim.

[Cong thirc 28]
Amger AN Omgel AN MIBT o~ NgC
=z =
/\/\/\MgBr WMQCI
MgBr MgCl
XN X = =
V\©\/\ MgBr MgCl
MgBr MgCl
Nzn/\/\ NZHBI’
[0048]

Luong chit phan tmg kim loai hitu co c6 lién két d6i khong bdo hoa béo &
cudi va B-hydro t6t hon 14 tir 2 dén 5 duong lwong, t6t hon nita néu tir 2,5 dén 3,5
dwong lugng, t&t nhat 14 khoang 3 duong lwong cho mdi duong lugng nhém cubi
hoat ddng (eliminatable nhom c6 hoa tri mdt) trong polyme chira flopolyete cé
carbonyl nhém & cubi, c6 cong thirc (6).

[0049]

Dung mdi c6 thé duoc sit dung trong phan g polyme chira flopolyete c6
carbonyl nhém & cudi, ¢6 cong thirc (6) v6i chat phan tmg kim loai hitu co c6 lién
két d6i khong bdo hoa béo & cubi va B-hydro. Mic du dung méi duge sir dung
Trong ban md ta nay khong bi gidi han mot cach dic biét, dung mdi floro héa tbt
hon dugc st dung vi chét phan tmg 1a flo hop chét. Cac dung méi floro héa thich
hop bao gdm 1,3-bistriflometylbenzen, triflometylbenzen, cac dung moi perflo
(Asahiklin AC-2000, Asahiklin AC-6000) do AGC Inc. dua ra thi trudong, céc
dung mdi hydrofloete (HFE) (NOVEC 7100: C4FsOCHs;, NOVEC 7200:
C4F90C2Hs, NOVEC 7300: CFs-CF(OCH3)-CF(CF3)2) do 3M dua ra thi trudng,
va cac dung moi perflo (PF5080, PF5070, PF5060) do 3M dua ra thi truong. Cac

dung mai floro héa c6 thé duoc sir dung dudi dang mdt minh hogc hdn hop.
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Ngoai dung mdi floro héa, dung moéi hitu co cling ¢ thé dugc st dung lam
dung mdi. Cac dung mdi ete, nhu tetrahydrofuran (THF), monoetylen glycol
dimetyl ete, dietylen glycol dimetyl ete, trietylen glycol dimetyl ete, tetractylen
glycol dimetyl ete, va dioxan c6 thé duogc st dung 1am dung mdi hitu co. Dung méi
hitu co ¢6 thé duoc str dung dudi dang mot minh hoic hdn hop véi dung mdi floro
héa.

Luong dung moi dugc st dung 14 tir 10 dén 600 phan khéi luong, tot hon 1a
tir 50 dén 400 phan khdi lurong, t6t hon nita néu ndm trong khoang tir 200 dén 350
phan khéi lwong trén 100 phan khéi lugng polyme chura flopolyete c6 carbonyl
nhom & cubi, c6 cong thirc (6).

[0050]

Céc diéu kién cho phan tmg polyme chira flopolyete c6 carbonyl nhém &
cudi, ¢6 cong thirc (6) v6i chit phan g kim loai hitu co c6 lién két doi khong bio
hoa béo & cudi va B-hydro bao gdm: nhiét d6 tir 0 dén 80°C, tt hon 1a tir 45 dén
70°C, tbt hon nita néu khoang 50°C va thoi gian tir 1 dén 12 gid, t5t hon 1a tir 5 dén
7 gio.

Sau khi phan tmg dugc thuc hién duéi céc diéu kién trén ddy, phan tng
dugc dung lai, va dung dich dugc phén tach ra thanh cic nudc 16p va 16p dung moi
floro hoa nhd qua trinh phén tach. Lop dung mdi floro héa dugc rira bang dung moi
hitu co, sau d6, dung méi dugc chung cit, thu duge polyme chua flopolyete c6

nhém hydroxy va vi tri olefin & cudi mach phan tit, ¢6 cong thirc sau (7).

[Cong thuc 29]

OH
Rf——C-Z—CH=CH,
H

Trong ban md t4 nay Rf va o 1a nhu duoc xédc dinh trén day, va Z doc 1ap 12 nhém

(7)

a

hydrocacbon hod trj 2 ¢6 thé chira nguyén tir silic va/hodc lién két siloxan.
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[0051]

Trong cong thic (7), Z ddc 14p 14 nhom hydrocacbon hod tri 2, tot hon 1a tir
1 dén 20 nguyén tir cacbon, tot hon nita néu tir 2 dén 12 nguyén tir cacbon. Céc vi
du cua ching bao gébm C;-Cs cac nhém alkylen, nhu metylen, etylen, propylen
(trimetylen, metyletylen), butylen (tetrametylen, metylpropylen), hexametylen, va
octametylen, va cac nhém alkylen chtra nhém Cs-Cs arylen, nhu phenylen (vi du
cac nhom C7-Cg alkylen-arylen). Z tot hon 13 nhém alkylen mach thang Ci-Ca.
[0052]

Vi du vé& Z bao gdm céc nhém dugc néu dudi day.

[Cong thie 30]

—CH,CH,—
—CH,CH,CH,—
—CH,CH,CH,CH,—
—CH,CH,CH,CH,CH,—

—cHchchchchchz_

—CH2CH2CH2‘©7
_CH2CH2QCH2_

[0053]

Vi du vé polyme chua flopolyete c6 nhém hydroxy va vi tri olefin & cudi
mach phén tir, ¢6 cong thirc (7), dugc thé hién dudi day. Dang chu ¥, trong mdi cong
thire, sb 1an 13p lai ctia don vi lp lai tao thanh nhém flooxyalkyl hodc nhém
flooxyalkylen (gbc polyme chita flooxyalkylen hod tri mot hodc hai) duoc néu dudi
day, mic dil n6 c6 thé 13 s6 tity y théa mén trén ddy cac cong thirc (3) va (4).

[Cong thtc 31]

H

i
CF3O_(C3FGO)|-1_CcmFz_ﬁ"CHchzCH:CHz
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[Cong thirc 32]

OH

CF30—(CF;0)p1~(CoF4O)qi~CFy—C ~CH,CH;CH=CH,

OH

CF30—(CF;0)p1~(CoF 4O)qi~CFy— G ~CH,CH,CH,CH=CH,

OH

CF40—(CF;0)y1~(CoF4O)q1~CFz—C ~CH,CH;CH;CH,CH=CH,

OH
|
CF30—(CFZO)p1—(C2F4O)q1~<(I2F—CF20>7C|ZF—-S—CH2CHZCH:CH2
CF3 r CF3

[Cong thirc 33]

H OH

I
HZC:CHCHZCHZ_S_CFZO—(CFZOA,I_'(C2F40)q_1_CFZ_ﬁ_CH2CH2CH=CH2

OH OH

H2C=CHCHZCHZCHZ—IC_It—CFZO—(CF2081—(C2F402]1—CFz—ﬁ—CHchZCHZCHZCHZ

OH OH

HZC=CHCHZCHZCH2CH2—ﬁ—CFZO—(CFZO)—(CZF4O)—CFZ—ﬁ—CHZCHZCHZCHZCHZCHz
p1 q1l

Trong ban md ta nay pl, q1 va rl la nhu dugc x4c dinh trén day, va tdng cua pl,

ql va rl 1a s& nguyén nim trong khoéng tir 10 dén 110. Pon vi lap lai riéng 18

trong cac dau ngodc don voipl, ql, varl ¢6 thé dugc lién két mot cach ngiu nhién.
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[0054]

Tiép theo, polyme chira flopolyete c6 nhém hydroxy va vi tri olefin & cubi
mach phén tt, c6 cong thirc (7), va tdc nhan dua olefin vao duge gia hoéa voi sy c6
mit ctia bazo & nhidt do tir 0 dén 90°C, t8t hon 1a tir 40 dén 60°C, t6t hon nita néu &
nhiét d khoang 50°C trong thoi gian tir 1 dén 48 gio, t6t hon 1a tir 10 dén 40 gio,
t6t hon nita néu trong thoi gian khoang 24 gid, tuy y cing véi phu gia dé ting
cuong kha nang phan ing va dung moi.

[0055]

T4c nhan dua olefin vao dé phan tmg véi polyme chita flopolyete c6 nhém
hydroxy va vi tri olefin & cudi mach phan tit, c6 cong thirc (7), vi du la, cac
halogenua c6 thé dugc st dung. Céc halogenua thich hop bao gdm alyl bromua,
alyl clorua, va 3-butenyl bromua.

Luong tac nhan dua olefin vao dugc st dung t6t hon 1a tir 1 dén 15 duong
lugng, tdt hon nita néu 1a tir 3 dén 6 dwong lugng, t6t nhit 1a khoang 4 duong
luong cho mdi dwong luong nhém cudi hoat dong (nhém hydroxy) trong polyme
chira flopolyete c6 nhom hydroxy va vi tri olefin & cubi mach phan tir, c6 cong thirc
).

[0056]

Vi du vé bazo duoc sit dung trong phan tmg polyme chira flopolyete c6 nhém
hydroxy va vi tri olefin & cudi mach phan tir, c6 cong thirc (7), v6i tdc nhan dua
olefin vao bao gém cic amin va cac bazo kim loai kiém. Vi du vé cac amin bao
gdm trietylamin, diisopropyletylamin, pyridin, DBU, va imidazol. Vi du vé chc
bazo kim loai kiém bao gdm natri hydroxit, kali hydroxit, natri hydrua, kali hydrua,
alkylliti, t-butoxykali, lithi diisopropylamit, lithi bis(trimetylsilyl)amit, natri
bis(trimetylsilyl)amit, va kali bis(trimetylsilyl)amit.

Ludng bazo dugce st dung 1 tir 1 dén 20 dwong luong, t6t hon nita néu tir 4
dén 8 duong luong, 6t nhét 1 khoang 6 duong lwong cho mdi duong lugng nhém
cubi hoat dong (nhém hydroxy) trong polyme chia flopolyete c6 nhom hydroxy va

vi tri olefin & cubi mach phén tir, c6 cong thire (7).
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[0057]

Pé polyme chita flopolyete ¢6 nhém hydroxy va vi tri olefin & cubi mach
phan tir, c6 cong thire (7), phan tmg vdi tic nhan dua olefin vao, phu gia dé tang
cuong kha ning phén ng, nhu tetrabutylamoni halogenua hodc halogenua kim loai
kidm c6 thé duoe st dung. Vi du vé céc chit phu gia bao gdm tetrabutylamoni clorua,
tetrabutylamoni bromua, tetrabutylamoni iodua, tetrabutylamoni hydro sulfat, natri
iodua, kali iodua, xesi iodua, va cac ete dang vuong mi¢n. Trong hé phéan tng, su
trao dbi halogen xtc tac xay ra gitta chit phu gia va tac nhan dua olefin vao dé tang
cudong kha niang phan tng, trong do ete vong két hop véi kim loai dé tang cudng
kha nang phan Ung.

Luogng chét phu gia dugc st dung 1a tir 0,005 dén 0,1 duong lugng, ot hon
nita néu tir 0,01 dén 0,05 duong luong, t6t nhit 1a khoang 0,02 dwong lugng cho
mdi duong lwgng nhém cudi hoat dong (nhém hydroxy) trong polyme chia
flopolyete ¢6 nhém hydroxy va vi tri olefin & cudi mach phén ttr, c6 cong thire (7).
[0058]

Dung mdi ¢ thé duoc st dung trong phan tmg polyme chira flopolyete c6
nhom hydroxy va vi tri olefin & cudi mach phan tir, ¢6 cong thirc (7), véi tac nhan
dua olefin vao. Mic du dung mdi khéng phai 1a thiét yéu, dung moi floro héa
thuong duoc st dung 1am dung mdi. Cac dung mdi floro héa thich hop bao gbm
c4c dung mdi hydrocacbon thom flo hoa, nhu 1,3-bis(triflometyl)benzen va
triflometylbenzen, cdc dung moi hydrofloete (HFE) (tén thuong mai la cac dong
Novec do 3M cung cép), nhu 1,1,1,2,3,4,4,5,5,5-decaflo-3-metoxy-2-
(triflometyl)pentan, va cac dung mdi perflo bao gbm cac hop chét flo hoa hoan toan
(tén thuong mai 1a cac dong Fluorinert do 3M cung cép). cac dung moi hitu co 6
thé cling dugc st dung, vi du, dimetylforamit, dimetylaxetamit, dimetyl sulfoxit,
axetonitril, va THF.

Luong dung mdi duoc st dung 1a tir 10 dén 300 phan khdi luong, t6t hon 14
tir 30 dén 150 phan khi luong, t8t hon nita néu 1a khoang 50 phan khdi luong trén
100 phan khéi lugng polyme chira flopolyete c6 nhom hydroxy va vi tri olefin &

cudi mach phén tir, c6 cong thic (7).
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[0059]
Phan g cta polyme chtra flopolyete c6 nhém hydroxy va vi tri olefin &
cubi mach phan tir, c6 cong thirc (7) véi tac nhan dua olefin vao sinh ra polyme

chira flopolyete c6 hai vi tri olefin & cudi mach phén tir, c6 cong thire sau (8).

[Cong thurc 34]
(l)—Z—CH=CH2
Rf*Lﬁ—Z—CH——-CHZ o (8)
Trong ban md ta nay Rf, Z va a 1a nhu duge xac dinh trén day.
[0060]

Vi du uu tién vé polyme chtra flopolyete ¢6 hai vi tri olefin & cubi mach
phén tir, c6 cong thirc (8) dugc thé hién dudi ddy. Pang chu ¥, trong mdi cong thic,
s 1an 13p lai ctia don v1 1ap lai tao thanh nhém flooxyalkyl hogc nhém flooxyalkylen
(gbc polyme chira flooxyalkylen hod tri mot hodc hai) dugc néu dudi ddy, méc du né
¢6 thé 1a sb tiy y théa mén trén day cac cong thic (3) va (4).

[Cong thuc 35]

O—CH,CH=CH,
CFSO—(C3F60),.1—CFZCF2-ﬁ—CHZCH2CH=CH2

O_CHch:CHz

CF30"‘(CF20)p1_(C2F4o)q1‘CF2_ﬁ'CHzCHch:CHZ

0—CH,CH=CH,

CF30_(cho)p1_(C2F40)q1'CF2_ﬁ_CHchchchchcHz

?—CHZCH:CHZ
CF30—(CF20)p1—(C2F40)q1*(CIZF—CFZO GF —C—CH,CH,CH-CH,

CF |
s/, CF
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[0061]
[Cong thic 36]
H,C—=CHCH,—O O—CH,CH=CH,
H,C=CHCH,CH,-C — CF,0—(CF,0)— (CF 40)— CF,—C—CH,CH,CH=CH,
H p1 ql H
H,C=CHCH,—O O—CH,CH=CH,

HZC=CHCHZCHZCH2—ﬁ—CFZO—(CFZO)1——(CZF4O)—1~CF2——ﬁ—CH2CH2CHZCH=CH2
p q

H,C=CHCH,—O0 O—CH,CH=CH,

HZCZCHCHZCHchZCHz——ﬁ—CFZO—(CFZO)——(C2F40)—CFz—ﬁ—CHZCHZCHZCHZCHICHz
p1 q1

H2C:CHCH20H2— O—CHchch:CHz

i
H2C=CHCHZCH2—E—CF20—(CFZO)——(CZF4O)—CFZ—E—CHZCHZCHZCHZ
p1 qi

Trong ban mo ta nay pl, q1 va rl la nhu dugc xéac dinh trén déy, va tdng ctia pl,
ql va rl 1 s6 nguyén nim trong khoang tr 10 dén 110. Pon vi l3p lai riéng 18
trong cic ddu ngoic don véipl, ql, varl c6 thé duoc lién két mot cach ngau nhién.
[0062]

Tiép theo, polyme chira flopolyete c6 hai vi tri olefin & cudi mach phan tir, c6
cong thirc (8) dugc hoa tan trong dung mdi, nhu dung méi floro héa, thuong 1a 1,3-
bis(triflometyl)benzen. Hop chét silic hiru co ¢6 nhém SiH va dé bi thiy phan
nhém cudi trong phén tir, nhu trimetoxysilan dugc tron cling vao do. Hbn hop duge
gia hdéa vdi sy cd6 mit cua chit xtc tac hydrosilyl hoa, vi dy, phitc chét axit
cloplatinic/viny! siloxan trong toluen, ¢ nhiét d6 tir 40 dén 120°C, t6t hon 1a tir 60
dén 100°C, tt hon nita néu & khoang 80°C trong thdi gian tir 1 dén 72 gio, tbt
hon 1a tir 20 dén 36 gid, tbt hon nita néu khoang 24 gid. Thu dugc polyme chira
flopolyete c6 cong thire (2).
[0063]

Mot phuong phéap khéac dé diéu ché polyme chtta flopolyete ¢ cong thirc (2)
13, vi du, phuong phap duoc néu dudi day.

Polyme chta flopolyete c6 hai vi tri olefin & cudi mach phan tir, ¢c6 cong

thire (8) dugc hoa tan trong dung mdi, nhur dung mdi floro héa, thong thuong 1,3-
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bis(triflometyl)benzen. Hop chét silic hitu co c¢6 nhém SiH va dé bi thiy phan
nhém cubi (halogen) trong phén tit, nhu triclosilan dugce trén cung vao do. Hdn hop
dugc gia hda voi sy c6 mdt cua chét xtc tac hydrosilyl hod, vi dy, phtic chét axit
cloplatinic/vinyl siloxan trong toluen, & nhi€t do tir 40 dén 120°C, tdt hon 1a tir 60
dn 100°C, t5t hon nita néu & khoang 80°C trong thdi gian tir 1 dén 72 gio, t6t hon
1a tir 20 dén 36 gio, t6t hon nita néu trong thoi gian khoang 24 gid. D3 nhén thay
ring sau khi gia héa, phan tir thé (halogen) trén nhém silyl c6 thé dugc chuyén hoa
thanh, vi du, nhdm metoxy.

[0064]

Pa nhén thy ring hop chét silic hitu co ¢6 nhém SiH va khong ¢6 nhém
thity phan dwoc & cudi trong phéan tir ¢6 thé duoc st dung thay vi hop chit silic hiru
co c6 nhém SiH va d& b thity phan nhém cudi trong phén tit. Theo phuong én nay,
hop chét silic hitu co c6 it nhat hai nhom SiH va khong co nhém thity phan dugc &
cudi trong phan tir dugce st dung. Sau khi polyme chira flopolyete c6 hai vi tri
olefin & cubi mach phén tir, c6 cong thic (8) duge cho phan tmg vdi hop chét silic
hitu co ¢6 it nhét hai nhém SiH va khong ¢6 nhom thiy phan duge & cudi trong
phén tir nhu trong phuong 4n trén day, san pham phan ting c6 cac nhém SiH & cudi
mach polyme duoc tron véi hop chét silic hitu co ¢6 vi tri olefin va dé bi thity phan
nhém cudi trong phén tir, nhu alyltrimetoxysilan. Hon hop dugc gia hoa voi sy co
mat ctia chét xuc tac hydrosilyl ho4, vi du, phirc chét axit cloplatinic/vinyl siloxan
trong toluen, & nhiét do tir 40 dén 120°C, t6t hon 14 tir 60 dén 100°C, tdt hon nita
néu khoang 80°C trong thdi gian tir 1 dén 72 gio, tét hon 1a tir 20 dén 36 gid, tét
hon nita néu trong thoi gian khoang 24 gio.

[0065]

Hop chét silic hitu co ¢6 nhém SiH va dé bi thity phan nhém cubi trong phan

tr duoc st dung trong diéu ché polyme chita flopolyete c6 cong thirc (2), cac hop

chit c6 cac cong thirc chung tir (9a) dén (9d) dwoc wu tién.
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[Cong thuc 37]
IT:S-n
H—Si—X,, (9a)
ror o
l
H—Si—R2-Si—R3—Si—X, (9b)
BR

TNY P
|
H sl,i—o S|i—R3—Si—Xn (9¢c)
R1 9 R1

(9d)

Trong ban mé ta nay R, X, n, R, R g va j 1a nhu dugc xac dinh trén ddy, i 1a sd
nguyén nam trong khoang tir 1 dén 5, t6t hon 1a tir 1 dén 3, i+ 1a s6 nguyén tir 2 dén
9, t6t hon 1a tir 2 dén 4, va R3 1a nhém hydrocacbon C,-Cs hod tri 2.

[0066]

R3 13 C»-Cs, tdt hon 12 nhém hydrocacbon C-Ca hod tri 2, vi du vé céc nhém
nidy bao gébm cdc nhém alkylen, nhu metylen, etylen, propylen (trimetylen,
metyletylen), butylen (tetrametylen, metylpropylen), hexametylen, va octametylen,
cac nhom arylen, nhu phenylen, hodc cac két hop cta it nhat hai nhém trong céc
nhém trén (vi du cdc nhém alkylen-arylen). Trong cic nhom nay, etylen va trimetylen
duoc uu tién.

[0067]
Vi du vé& hop chét silic hitu co ¢6 nhém SiH va d& bi thity phan nhém cubi

trong phin t bao gdm trimetoxysilan, trietoxysilan, tripropoxysilan,
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triisopropoxysilan, tributoxysilan, triisopropenoxysilan, triaxetoxysilan, triclosilan,
tribromsilan, va triiodosilan cing nhu cac hop chét silan dugc néu duéi day.

[Cong thuc 38]

CH CH,

3
| |
H—STiAQ—Sli—CHZCHz—Si(OCH,,)‘«,

CH, CH,

CHchchz'Sl(OCH3)3
HiC  o-gi~ M
H-Si ‘c|> _
0 /si\“CHchzCHZ_Si(OCH3)3
/SI—O CH3

H
*” CH,CH,CH,-Si(OCHs);

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

[0068]

Theo phuong an, trong dé viéc diéu ché polyme chira flopolyete c6 cong
thire (2) bao gdm phan tmg cong hop ciia polyme chira flopolyete c6 hai vi tri olefin
& cudi mach phén tr vao hop chét silic hitu co c¢6 nhém SiH va dé bi thiy phan
nhém cudi trong phén tir, hop chét silic hitu co c6 nhém SiH va dé bi thuy phan
nhom cubi trong phan tir tbt hon duge st dung véi luong dé c6 tir 1,5 dén 4 duong
lugng, t6t hon nita néu tir 2 dén 2,5 duong lugng nhém SiH trong hop chit silic
hitu co cho mdi duong lugng nhém cudi hoat dong (vi tri olefin & cubi mach) trong
polyme chtra flopolyete c6 hai vi tri olefin & cudi mach phan ti.

[0069]

Trong cac hop chét silic hiru co ¢6 it nhat hai nhom SiH va khong c6 nhom
thity phan dugc & cudi trong phan tir dugc st dung trong didu ché polyme chira
flopolyete cé cong thire (2), cac hop chét ¢6 cac cong thirc chung tir (10a) dén (10c)

duoc wu tién.
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[Cong thuce 39]

H—Si—R?-Si—H (10a)

R? R!
| l

H~<S|i—0 Sli——H (10b)
R1 g R1

] e

Trong ban mo ta nay R!, R?, g, h, j, va h+j 12 nhu dugc xac dinh trén day.
[0070]

Vi du v& hop chét silic hitu co c6 it nhat hai nhém SiH va khéng c6 nhém
thily phan duoc & cudi trong phan tir bao gdm cac hop chét Nhu duoc thé hién dudi

day.
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[Cong thirc 40]

CH, CH,
H—S|i———CHZCH2—Sli—H

CH, CH,
(|3H3 ?Hs

O
CH, CHs
CH;  CHy

H—Si—O—S‘i—O—Si—O—Si—O-—Si—H
CH; CH; CH; CH; CH;,

[0071]

Theo mdt phuong 4n khéc, trong d6 viée diéu ché polyme chira flopolyete c6
cong thirc (2) bao gdm phan ting cong hop ctia polyme chira flopolyete c6 hai vi tri
olefin & cudi mach phan tir vao hop chét silic hitu co ¢6 it nhat hai nhém SiH va
khong c6 nhém thuy phan duoc & cudi trong phan tit, hop chit silic hiru co ¢6 it

nhét hai nhém SiH va khong c6 nhém thiy phan duge & cudi trong phén tir tdt hon
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duoc st dung véi lugng dé c6 tir 5 dén 30 duong luong, tdt hon nita néu tir 7 dén
20 dwong luong, tot nhat 1a & khoang 10 duong luong nhém SiH trong hop chit silic
hitu co cho mdi duong luong nhém cubi hoat dong (vi tri olefin & cubi mach) trong
polyme chira flopolyete ¢6 hai vi tri olefin & cubi mach phan tir.

[0072]

Trong diéu ché polyme chira flopolyete c6 cong thire (2), vi du v& san phim
phan tmg cong hop ciia polyme chita flopolyete c6 hai vi tri olefin & cudi mach phan
tt voi hop chit silic hitu co ¢6 it nhat hai nhém SiH va khong c6 nhém thity phéan
duoc & cudi trong phan tir bao gdbm cac hop chét véi cac cong thirc sau day. Trong
mdi cong thirc, sb 1an 13p lai ctia don vi lap lai tao thanh nhém flooxyalkyl hoic
nhém flooxyalkylen (gdc polyme chita flooxyalkylen hoa tri mot hodc hai) dugc néu

dudi day, mic di né cé thé 1a sb tiy y thoa méan trén day cac cong thirc (3) va (4).
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[Cong thurc 41]
cHy  cHy
O—CH,CH,CH,—Si—0—Si—H
CH; CH,
G G
CF30—(CF0)p1—(C2F40)q1—CF—C—CH,CH,CH;CH,—8i—0—Si—H
CH; CH,

H  GHy O
O—CH,CH,CH, —~Si—0—Si—0—Si—H

CH; CHs; CH,

CHy  CHy  CH,
CF 30— (CF20)p1—(CF 4O)qy—CF;— G —CH,CH,CH;CH, —Si—0—8i—0—Si—H
CH; CH; CH;,

I
O— CH,CH,CH, —Si—CH,CH,~Si—H
CH, CH,
CH, CH,
CF30—(CF;0)1—(C4F ¢O)q1—CF;— G —CH,CH,CH,CH, —Si—CH,CH,—Si—H
CH, CH,
?Hs (EHs
O—CHZCHZCHZ—SliOSIi—H
CH, CH,
o O
CF30—(CFZO)M—(CZF@)M-—CFZ—S—CHZCHZCHZCHZ—S‘A@—§i—H
CH, CH,

Trong ban mod ta nay pl va ql la nhu duge xac dinh trén day, tdng ctia pl va ql 1a
s6 nguyén nim trong khoang tir 10 dén 110. Pon vi ldp lai riéng 1& trong cac dau
ngodc don v6i pl va ql c6 thé duge lién két mot cach ngau nhién.
[0073]

Trong didu ché polyme chira flopolyete c6 cong thirc (2), cac hop chét c6
cong thirc chung (11) dwoc wu tién 1am hop chét silic hitu co ¢6 vi tri olefin va dé
bi thuy phan nhém cudi trong phan tir &€ phan tmg véi cac nhom SiH & cubi mach

polyme ctia san phdm phan tmg cong hop.
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[Cong thttc 42]

R3-n
| (1)
H,C=CH—U—Si—X,

Trong ban md ta nay R, X va n la nhu dugc x4c dinh trén day, va U 1a lién két don
hodc C1-Cs nhém hydrocacbon hoa tri 2.
[0074]

Trong cong thac (11), U 1a lién két don hodc nhém hydrocacbon Ci-Cs hod
tri 2. Vi du vé& nhém hydrocacbon Ci-Cs hod tri 2 bao gdm cac nhém alkylen, nhu
metylen, etylen, propylen (trimetylen, metyletylen), butylen (tetrametylen,
metylpropylen), va hexametylen, va phenylen. U t6t hon 1a lién két don hoic
metylen.

[0075]

Vi du v& hop chit silic hitu co ¢6 vi tri olefin va d& bi thity phan nhém cubi

trong phan t& bao gdm céc hop chat Nhu dugc thé hién dudi day.
[Cong thirc 43]

CH,=CHCH,—Si(OCH,);

CHZZCHCH2CH2_SI(OCH3)3

[0076]

Theo phuong é&n, trong do viéc didu ché polyme chira flopolyete c6 cong
thitc (2) bao gdm phéan ting clia san phim phan Gng cong hop gifra polyme chira
flopolyete c6 hai vi tri olefin & cudi mach phan tir va hop chét silic hitu co ¢6 it
nhét hai nhém SiH va khong c¢6 nhém thiy phin duoc & cudi trong phan tir v6i hop
chét silic hitu co ¢6 vi tri olefin va d& bi thity phan nhom cudi trong phan tir, hop
chét silic hitu co ¢6 vi tri olefin va d& bi thity phan nhém cudi trong phan tr t6t hon
duge st dung voi luong dé c6 tir 1,5 dén 4 duong lugng, t6t hon nita néu tir 2 dén
2,5 duong lugng vi tri olefin trong hop chét silic hitu co ¢6 vi tr olefin va d& bj thity

phan nhém cudi trong phan tir cho mdi duong luong nhom cubi hoat dong (nhém
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SiH cudi mach) trong san phdm phéan tmg cong hop giita polyme chira flopolyete c6
hai vi trf olefin & cudi mach phan t&r va hop cht silic hitu co c6 it nhit hai nhém
SiH va khong c¢6 nhom thuy phan duge & cubi trong phan ti.

[0077]

Trong céc dung méi duge sir dung trong diéu ché polyme chira flopolyete c6
cong thirc (2), cac dung moi floro héa duge wu tién. Cac dung mdi floro hoa thich
hop bao gdm 1,3-bis(triflometyl)benzen, triflometylbenzen, metyl nonaflobutyl ete,
metyl nonafloisobutyl ete, etyl nonaflobutyl ete, etyl nonafloisobutyl ete, cac dung
mdi hydrofloete (HFE) (tén thuong mai la cac dong Novec do 3M cung cép), nhu
1,1,1,2,3,4,4,5,5,5-decaflo-3-metoxy-2-(triflometyl)pentan, va cdc dung mdi perflo
bao gdm cac hop chat flo héa hoan toan (tén thwong mai 1a cdc dong Fluorinert do
3M cung cip).

Luong dung méi duoc st dung 1a tir 10 dén 300 phan khéi luong, t6t hon 1a
tir 50 dén 150 phan khéi lwvong, t&t hon nita néu & khoang 100 phan khdi luong trén
100 phan khdi lwong polyme chira flopolyete c6 hai vi tri olefin & cubi mach phan
tu.

[0078]

Vi du vé chit xtc tac hydrosilyl hoa duge st dung dugc st dung trong viée
didu ché polyme chira flopolyete c6 cong thirc (2) bao gdm céc chit xtc tac trén co
s& kim loai nhém platin, nhu mudi platin, axit cloplatinic, axit cloplatinic bién tinh
véi rugu, cac phic chit cta axit cloplatinic v6i olefin, aldehyt, vinyl siloxan, va
axetylen ruqu, tetrakis(triphenylphosphin)paladi, va clotris(triphenylphosphin)rodi.
Trong cac nhdm nay, cac hop chét platin, nhu cac hop chét phdi hop vinyl siloxan
duoc uu tién.

Chét xuc tac hydrosilyl hoa t6t hon dugc st dung véi lugng dé tao ra 0,01
dén 100ppm, tét hon nita néu 0,1 dén 50ppm kim loai chuyén tiép trén tinh theo
khéi luong polyme chira flopolyete ¢6 hai vi tri olefin & cubi mach phan tir hogc
san phim phan tmg cla polyme nay vdi hop chit silic hitu co ¢6 it nhit hai nhém

SiH va khong c6 nhém thity phan duge & cudi trong phan tir.
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[0079]

Sau do, dung moi va cac chét phan tmg khong phan tmg duoc loai ra bing
cach chung ct trong chan khong, sinh ra hop chat dich.

Trong mot vi du, polyme chira flopolyete c6 hai vi tri olefin & cubi mach phan
t0r 12 hop chét ¢ cong thirc sau dy:

[Cong thuc 44]

O—CHch:cHz
CFgo_(Con)_(C2F40)_CFz"“C'—CHchZcH:CHz
p1 q1 H

p1:q1 = 49:51, p1+q1 = 46

va hop chét silic hitu co ¢6 nhém SiH va d& bi thiy phan nhém cubi trong phan tir
1a trimetoxysilan, thu dugc hop chét ¢6 cong thirc.

[Cong thtc 45]

O——CH,CH,CH,— Si(OCHy);
CF30_(Con)_1'(CzF4O)_1CF2_ﬁ_CHchchchz‘sl(ocH:;)s
p q

p1:q1 =49:51, p1+q1 = 46

[0080]

Trong mot vi du khéc, polyme chira flopolyete ¢ hai vi tri olefin & cubi
mach phén tir 14 hop chét ¢6 cong thirc sau day:

[Cong thirc 46]

H,C=CHCH,—O O—CH,CH=CH,
HZC:'—CHCHZCHZ-ﬁ—CF20~(CF20&1—(CZF4O)(‘TCF2—ﬁ—CHZCHZCHICHz
p1:q1 =47:53, p1+q1 = 43

va hop chét silic hitu co ¢6 nhém SiH va dé bi thity phan nhém cubi trong phan tir

1a trimetoxysilan, hop chit c6 cong thirc thu duge.
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[Cong thuc 47]

(H3C0);Si—CH,CH,CH,—0 O—CH,CH,CH,-Si(OCH,),
(H3CO)3Si_CH2CH2CH2CHZ_S_CF20—(CF20)1_(C2F4O)_1_CFZ_ﬁ_CH2CH2CH2CH2_S|(OCH3)3
P q

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

[0081]

Theo phuong 4n khac, sang ché dé xudt chét xir Iy bé mit bao gdm polyme
chira flopolyete c6 nhom silyl chira hydroxy hogc nhom silyl d& thuy phéan, c6 cong
thire (1) trén day, tot hon 13 polyme chira flopolyete c6 nhom silyl chia hydroxy
hogc nhém silyl d& thily phéan, c¢6 cong thirc (2) trén ddy. Chét xir Iy bé mit cling c6
thé bao gdém san phdm tring ngung (thity phan) khong hoan toan, thu duoc béng
cach trung ngung nhém hydroxy 1én polyme chira flopolyete, hodc nhém hydroxy
sinh ra tir thuy phan khong hoan toan ctia nhém cudi d& bi thity phan trén polyme
chtra flopolyete theo cach da biét.

[0082]

Néu can, c6 thé bd sung chat xtic tac phan Gng tring ngung thiy phan vao
chit xir ly bé mit. Thich hop chat xtic tic phan Ung trung ngung thuy phan bao
gdm céc hop chét thiéc hiru co, nhu dibutyl thiéc dimetoxit va dibutyl thiéc
dilaurat, cac hop chat titan hitu co, nhu tetra-n-butyl titanat, cac axit hitu co, nhu
axit axetic, axit metan sulfonic, va céac axit cacboxylic bién tinh flo, va cac axit vo
co, nhu axit clo hydric va axit sulfuric. Trong céc chét xtc tic ndy, axit axetic,
tetra-n-butyl titanat, dibutyl thiéc dilaurat, va cc axit cacboxylic bién tinh flo 14
mong mudn.

Chét xtc tac phan Ung tring ngung thiy phan c6 thé dugc bb sung theo
lugng chét xuc tac, thuong 1a tir 0,01 dén 5 phén, t5t hon nita néu 0,1 d&n 1 phén
khdi luong trén 100 phan khdi lwong polyme chita flopolyete va/hodc san phim
trung ngung (thtty phan) khong hoan toan cua nd.

[0083]
Chét xir Iy bé mit c6 thé con gdbm dung méi. Céc dung méi thich hop bao

gbm céac dung mdi hydrocacbon béo bién tinh flo, nhu perfloheptan va perflooctan;
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cac dung mdi hydrocacbon thom bién tinh flo, nhu 1,3-bis(triflometyl)benzen; céc
dung méi ete bién tinh flo, nhu metyl perflobutyl ete, etyl perflobutyl ete, va
perflo(2-butyltetrahydrofuran); cac dung moi alkylamin bién tinh flo, nhu
perflotributylamin va perflotripentylamin; cidc dung méi hydrocacbon, nhu dau
xing, toluen, va xylen; cidc dung modi keton, nhu axeton, metyl etyl ketmét, va
metyl isobutyl keton. Trong cac dung mdi nay, cdc dung moi bién tinh flo 12 mong
mudn vi do tan va kha niang thdm wét, véi 1,3-bis(triflometyl)benzen, perflo(2-
butyltetrahydrofuran), perflotributylamin, va etyl perflobutyl ete 1a mong mubn
hon.

[0084]

Cac dung mdi co thé duoc st dung 14 hon hop clia hai dung moi hodc hon,
trong khi, s& 13 tbt hon néu polyme chita flopolyete va san pham tring ngung (thiy
phén) khéng hoan toan cuia néd dugc hoa tan déu trong dung moi. Nong do téi uu
cta polyme chira flopolyete va san phdm tring ngung (thtty phan) khong hoan toan
ctia nd trong dung moi khac véi ché do xu 1y cu thé. C6 thé chon mot luong dé
dang can. Trong trudong hop phi truc tiép, ndng do c6 thé t&t hon 1a tir 0,01 dén 10
phan khéi luong, t6t hon nita néu tir 0,05 dén 5 phan khdi lugng trén 100 phén khéi
lugng dung moi va polyme chura flopolyete (va san phdm tring ngung (thty phan)
khéng hoan toan ctia nd) dugc két hop. Trong trudng hop gia cong bang phuong
phép bay hoi, ndng d c6 thé t6t hon 1a tir 1 dén 100 phan khéi luong, tét hon nita
néu tir 3 dén 30 phan khdi luong trén 100 phan khéi lugng dung mdi va polyme
chira flopolyete (va san phim tring ngung (thily phén) khong hoan toan cta né)
duogc két hop.

[0085]

Chat xtr ly bé mit c6 thé duoc ap dung 1én mit nén bang k¥ thuat da biét bét
ky, nhu quét phu, nhiing, phun va bay hoi. Trong truong hop bay hoi, ché do gia
nhiét c6 thé 1a hodc kha nang chiu nhiét (40 bén nhiét) hodc gia nhiét EB (Electro
Beam - chiim tia dién tir) va khong bi gidi han mot cach dic biét. Nhiét do dong rin
thay ddi v6i k¥ thuat déng rin cu thé. Vi du, trong trudng hop phu truc tiép (quét
phi, nhing hodc phun), cac diéu kién déng rén thich hop bao gdm nhiét do tir 25
dén 200°C, dic biét 1a tir 25 dén 80°C trong thoi gian tir 30 phit dén 36 gio, dic biét
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1a tir 1 dén 24 gid. Khi tac nhan duoc 4p dung bing cach bay hoi, nhiét d6 déng rén
mong mudn 13 ndm trong khoang tir 20 dén 200°C. Cac diéu kién déng rén 4m ciing
hitu ich. Lép pht dong rin thuong c6 d6 day tir 0,1 dén 100 nm, mong mudn 1 tir 1
dén 20 nm mic du d6 day phu thudc vao loai mit nén. Ngoai ra, trong trudng hop
phtt phun, vi du, phuong phép bao gdm lam loding tic nhan véi dung méi floro hoéa
c¢6 nude dd duoc bd sung vao trude, do viy tac dong qua trinh thuy phan d tao ra
Si-OH, va sau d9, viéc phun dung dich lodng dugc khuyén dung vi 16p phu dong
rin nhanh.

[0086]

Nén mang cin dugc xtr 1y bing chét xir Iy bé mit khong bi gidi han mot
cach dic biét, va c6 thd duge lam tir cac vat lidu mong mudn bét ky, bao gom gidy,
vai, cc kim loai, kim loai cc oxit, thuy tinh, chit déo, gém sa, va thach anh. Chét
xr Iy bé mit ¢6 tac dung tao cho nén mang c6 kha nang chéng thim nudc/dau, do
bén mai mon vai soi thép, va cac tinh chét trugt nude. Cu thé, 6 loi néu chat xu ly
b& mit duoc sir dung dé xir ly thuy tinh va mang c6 lang pha SiOx.

[0087]

Cac vat phim duoc wu tién dé c6 thé duge xir 1y bing chit xir Iy bé mit bao
gdm céc hé théng dinh vi cho xe hoi, dién thoai di dong, dién thoai thong minh,
méy anh k¥ thuat s§, may quay k¥ thuat s6, PDA (man hinh hién thi 16m ngodi cong
céng), may nghe nhac bd tdi, may nghe nhac cho xe hoi, man hinh mdy choi game,
kinh mit, thiu kinh camera, bo loc thau kinh, kinh mat, thiét bi y té (vidu 6ng soi
da day), may photocopy, méy tinh c4 nhan, man hinh LC (¢inh thé léng), man hinh
hitu co siéu mong (EL - Electro-Luminescence), man hinh plasma, cdc man hinh
cam Ung, bao vé mang, mang chdng phan xa (chdng Iéa), va cic vat phim quang hoc
khéc. Chit xtr Iy b& mit clia sang ché ¢ tic dung dé ngin du tay va bd nhon bam
vao vat phdm va cling mang lai kha ning chéng xudc hodc do bén mai mon. Do do,
no dic biét 1a hiru ich dé 16p chdng thdm nudc/dau trén cac man hinh cidm Gmg va
mang chdng phan xa.

[0088]
Chét xr Iy bé mit cling dugc sir dung dé 1am 16p phu chéng nhiém bén trén

cac vat pham vé sinh, nhu bon tam va bon rira; 16p phti chong nhieém ban trén ctra
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kinh hodc kinh cuong luc va nép dén trudc trong phuong tién giao thong van tai,
nhu xe hoi, xe ltra va may bay; 16p pht chong thdm nudc/dau trén ngoai thit cong
trinh x4y dung; 16p phu chéng nhim bin diu trén céc vat dung nha bép, chéng
nhiém bén, chéng dinh, 16p phu ngan v& bdy & cac bdt dién thoai, 16p phu chéng
ddu tay trén cc dd vat nghé thuat; 16p phii chéng dAu tay trén dia compact va
DVD:; chét tach khudn; phu gia son; va chit bién tinh nhwa. Chat nay ciing c6 higu
qua dé didu chinh d chy va do phan tin cta chit don vo co, va dé cai thién do

tron cta bang va phim.

Vi du thyc hién sing ché
[0089]

Céac Vi du va cac Vi du so sanh duge néu dudi day duoc dung dé minh hoa
sang ché, nhung séng ché khong bi gi6i han & cac Vidu nay.
[0090]

[Vidu 1]

Thiét bi phén ung dugc nap véi 272 ml dung dich THF 0,5 M gém 3-
butenylmagié bromua (1,4x10" mol). Trong khi khudy, hdn hop chira 200 g
(4,5%1072 mol) hgp chét co cong thic (A):

[Cong thuc 48]

i
CF3O‘_(Con)p1_‘(C2F4o)q1—CFZ—C—OCH3

1:q1 = 49:51, p1+q1 = 46
piq pi*q (A)’

400 g Asahiklin AC-6000, va 200 g PF5060 duoc bd sung timg giot vao thiét bi
phén timg, dugc gia nhiét & nhiét do 50°C trong thoi gian 6 gio. Vao cubi giai doan
gia nhiét, dung dich duoc lam ngudi dén nhiét do trong phong, va dung dich axit
clo hydric trong nuéc dugc bd sung timg giot. Lop dudi hodc 16p hop chat floro
duoc thu hdi nhdy qué trinh phén tach va dugc rira bang axeton. Lép dudi hodc 16p

hop chat floro sau khi rita duge thu hdi mot 1an nita. Dung méi du dugc loai ra béang
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cach chung cat trong chan khong, thu dugc 193 g polyme chira flopolyete (phén tir
lugng trung binh khoang 4,430) cé cong thirc sau day (B).
[Cong thuc 49]

OH

CF30—-(CF20)p1—(C2F40)q1—CFZ—E—CHZCHZCH=CH2
p1:q1 = 49:51, pi+q1 = 46 (B)

[0091]
'H-NMR
§ 1,4-1,7 (C-CH,CH,CH=CH,) 2H
§ 1,9-2,2 (C-CH2CH2CH=CH,, -CF,-CH(OH)-CHz-) 3H
§ 3,6-3,8 (-CF»-CH(OH)-CH,-) 1H
8 4,8-4,9 (-CH,CH=CH,) 2H
8 5,5-5,6 (-CHCH=CH,) 1H
[0092]
Trong thiét bj phan tng, 100 g (2,3x102 mol) hop chit c6 cong thic (B):
[Cong thue 50]

OH

CF30_(Con)p1“(C2F40)q1_CF2_ﬁ_CH2CH2C H:CHZ
p1:q1 = 49:51, p1+q1 = 46 (B)

11 g (9,210 mol) alyl bromua, va 0,17 g (4,6x10™* mol) tetrabutylamoni iodua
dugc tron. Sau do, 18 g (1,4x10"! mol) dung dich natri hydroxit 30 % theo khéi
lugng trong nudc dugc bd sung. Dung dich dugc gia nhi¢t & nhiét do 50°C trong
thoi gian 24 gid. Vao cudi giai doan gia nhiét, dung dich dugce lam ngudi dén nhiét
do trong phong, va dung dich axit clo hydric trong nudc duge bd sung timg giot.
L6p dudi hoiic 16p hop chit floro dwoc thu hdi nhd qua trinh phan tach va dugc rira
bing axeton. Lép dudi hodc 16p hop chit floro sau khi rira duoc thu hdi mét lan
nita. Dung méi du dugc loai ra bing cach chung cit trong chan khong, thu dugc 97

g polyme chtra flopolyete c6 cong thirc sau day (C).
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[Cong thuc 51]

O_CH2CH:CH2

CF30—(CF20)p1=(C2F40)q1~CFo—C~CHZCH,CH=CH,
p1:q1 = 49:51, p1+q1 = 46 ©)

[0093]
'H-NMR
§ 1,5-1,7 (C-CH,CH,CH=CH,) 2H
§ 1,9-2,1 (C-CH,CH,CH=CH,) 2H
§ 3,4-3,5 (CF,-CH(OCH>CH=CH,)) 1H
§ 3,8-3,9 (CF2-CH(OCH2CH=CH),)) 1H
§ 4,1-4,2 (CF,-CH(OCH,CH=CH)) 1H
§ 4,8-4,9 (CF,-CH(OCH,CH=CH,)) 2H
§ 5,0-5,2 (C-CH,CH,CH=CH,) 2H

§ 3,4-3,5 (CF,-CH(OCH,CH=CH,)) 1H
§ 5,7-5,8 (C-CH,CH,CH=CH>) 1H
[0094]

Trong thiét bj phan ting, 80 g (1,8x102 mol) ctia hop chét ¢ cong thic (C):

[Cong thirc 52]

O_CHch:CHz

CF30_(CFzO)p1_(C2F40)q1"CFZ_S‘CH2CH2CH:CH2
p1:q1 =49:51, p1+q1 = 46 (C)

80 g 1,3-bis(triflometyl)benzen, 8,8 g (7,2x10 mol) trimetoxysilan, va 8,0x102 g
toluen dung dich gdm phttc chit axit cloplatinic/vinyl siloxan (chtra 2,4x107 mol
Pt) duoc trdn. Dung dich dugc gia héa & nhiét 4 80°C trong thoi gian 24 gid. Sau
d6, dung méi va cac chat phan tmg khong phan tng dugc loai ra bang cach chung
cAt trong chan khong, thu dugc 84 g san phim long.

[0095]
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Qua phan tich 'H-NMR, hop chét dugc xac dinh ¢6 cdu tric véi cong thirc

D).
[Cong thirc 53]

O——CH,CH,CH,— Si(OCHy);
CF30—(CF20)—1(CZF40)——1CF2——ﬁ—CHZCHZCHZCHZ—Si(OCHs)z,
p q

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

[0096]
'H-NMR

§ 0,4-0,6 (-O-CH,CH,CH,-Si, C-CH,CH,CH,CHy-Si) 4H
5 1,2-1,7 (-O-CH,CH,CHy-Si, C-CH,CH,CH,CHa-Si) 8H
8 3,4-3,5 (CF,-CH(-O-CH,CH,CH-Si)) 1H

§3,3-3,7 (-O-CH,CH,CHy-Si, -Si(OCHz)s) 20H

[0097]
[Vidu 2]

Thiét bi phan tng dugc nap véi 272 ml dung dich THF 0,5 M gém 5-
hexenylmagié bromua (1,36x10"" mol). Trong khi khudy, hén hop chira 200 g
(4,5%102 mol) hop chit c6 cong thirc (A):

[Cong thuc 54]

I
CF 30— (CF,0)p1—(C2F 40)q1— CF,—C—OCH,

:q1 =49: =4
p1:q1 = 49:51, p1+q1 6 (A),

400 g Asahiklin AC-6000, va 200 g PF5060 dugc bd sung timg giot vao thiét bi
phan g, dugc gia nhiét & nhiét d6 50°C trong thoi gian 6 gio. Vao cubi giai doan
gia nhiét, dung dich dugc 1am ngudi dén nhiét do trong phong, va dung dich axit
clo hydric trong nuéc duge bd sung ting giot. Lép dudi hodc 16p hop cht floro
duoc thu hdi nhd qua trinh phan tich va dugc rira bing axeton. Lép dudi hodc 16p
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hop chét floro sau khi rira duoc thu hdi mot 1an nita. Dung méi du duge loai ra bing
cach chung cit trong chan khong, thu dugc 189 g polyme chira flopolyete (phan tir
luong trung binh khoang 4,450) ¢ cong thirc sau day (E).

[Cong thuc 55]
(|)H
CF3;0—(CF,0)— (C4,F40)— CF,—C—CH,CH,CH,CH,CH=CH,
p1 q1 H
p1:q1 =49:51, p1+q1 = 46 (E)
[0098]
TH-NMR

§1,3-1,8 (C-CH,CH,CH,CH,CH=CH) 6H
§1,9-2,1 (C-CHLCH,CH,CH,CH=CH) 2H
§3,3-3,5 (-CF,-CH(OH)-CH,-) 1H

§ 3,6-3,8 (-CFo-CH(OH)-CHy-) 1H

§ 4,7-4,9 (-CH,CH=CH,) 2H

5 5,5-5,7 (-CH,CH=CH,) 1H

[0099]
Trong thit bi phan g, 20 g (4,5x107 mol) ctia hop chat c6 cong thirc (E):
[Cong thirc 56]

OH

CF3O——(CF20)——(CZF4O)—-CF2—ﬁ—CHZCHZCHZCHZCH:CHz
p1 ql

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

2,2 g (1,8x102 mol) alyl bromua, va 0,03 g (9,010~ mol) tetrabutylamoni iodua
duoc tron. Sau dé, 3,6 g (2,7x102 mol) dung dich natri hydroxit 30 % theo khéi
lugng trong nude duge bd sung. Dung dich duge gia nhiét ¢ nhiét @6 S0°C trong
thoi gian 24 gio. Vao cudi giai doan gia nhiét, dung dich duogc 1am ngudi dén nhiét
do trong phong, va dung dich axit clo hydric trong nuéc duge bd sung timg giot.
Lép dudi hode 16p hop chét floro duoc thu hdi nho qué trinh phan tich va dugc rira
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bing axeton. Lép dudi hodc 16p hop chét floro sau khi rira duge thu hdi mot 1an
nita. Dung méi du dugc loai ra bing cach chung cit trong chan khong, thu dwoc 21
g polyme chira flopolyete c6 cong thirc sau day (F).

[Cong thirc 57]

O—CH,CH=CH,
CF30—(CFZO)p—‘I—(CzF4O):ﬁCF2—(H:—CHZCHZCHZCH2CH=CH2

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

[0100]
'TH-NMR
6 1,3-1,8 (C-CH,CH,CH,CH,CH=CH>) 6H
8 1,9-2,1 (C-CH.CH.CH,CH,CH=CH>) 2H
8 3,4-3,5 (CF2-CH(OCHCH=CH>)) 1H
5 3,8-3,9 (CF-CH(OCH,CH=CH>)) 1H
5 4,1-4,2 (CF-CH(OCH,CH=CH)) 1H
5 4,8-4,9 (CF-CH(OCH.CH=CH,)) 2H
8 5,0-5,2 (C-CH,CH2CH=CH) 2H
3 3,4-3,5 (CF,-CH(OCHCH=CH»)) 1H
3 5,7-5,8 (C-CH.CH2CH=CH>) 1H
[0101]
Trong thiét bi phan tmg, 10 g (2,2x107 mol) ctia hop chét c6 cong thic (F):
[Cong thirc 58]

O—CHch:CHZ

CF30—(CFZO)p1—(CZF4O)ECFz——ﬁ—CHZCHZCHZCHzCH:CHZ
p1:q1 =49:51, p1+q1 = 46 (F)
9

10 g 1,3-bis(triflometyl)benzen, 1,1 g (8,8x10~ mol) trimetoxysilan, va 1,0x102 g

toluen dung dich gdm phirc chit axit cloplatinic/vinyl siloxan (chta 3,0x10"* mol

Pt) duge tron. Dung dich dugc gia hoa ¢ nhiét 4o 80°C trong thoi gian 24 gid. Sau
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d6, dung méi va cac chét phan tmg khong phan tmg dugc loai ra bang cach chung cét
trong chan khong, thu dugc 9,7 g san phim long.
[0102]
Qua phan tich 'H-NMR, hop chit dugc xac dinh ¢6 ciu tric véi cong thire
G).
[Cong thirc 59]

O—CH,CH,CH,—Si(OCH3),
CF30—(CF0)53=(CF 40) 37 CF2—C—~CH,CH;CH;CH;CH;CH; —Si(OCH )g

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

[0103]
TH-NMR
8 0,4-0,6 (-O-CH,CH2CHz-Si, C-CH.CH2CH2CHa-Si) 4H
8 3,6-3,7 (CF2-CH(-O-CH.CH.CH»-Si)) 1H
8 3,3-3,7 (-O-CH2CH2CHz-Si, -Si(OCHas)3) 20H
[0104]
[Vidu3]
Thiét bi phan tng dwoc nap véi 126 ml dung dich THF 0,5 M gdm 3-
butenylmagié bromua (6,3x102 mol). Trong khi khudy, hdn hop chia 100 g
(2,1x102 mol) hop chit c6 cong thire (H):

[Cong thie 60]
I
CF30—(CZF4O)q1-(CF20)p1f?F—ConijF—C—OCW
CF
pl:q1 = 49:51, pl+q1 = 46 3 2 CF3

(H),

200 g Asahiklin AC-6000, va 100 g PF5060 duoc bd sung timg giot vao thiét b
phén Umg, dugc gia nhiét & nhiét do 50°C trong thoi gian 6 gid. Vao cudi giai doan
gia nhiét, dung dich dugc lam ngudi dén nhiét d6 trong phong, va dung dich axit
clo hydric trong nudc duge bd sung timg giot. Lép dudi hodc 16p hop chat floro
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duoc thu hdi nhd qua trinh phén tach va duoc rira bang axeton. Lép dudi hodc 16p
hop chét floro sau khi rira duoc thu hdi mét 1an nita. Dung méi du duoc loai ra bé‘mg
cach chung cit trong chan khéng, thu duge 96 g polyme chuta flopolyete (phan tir
lugng trung binh khoang 4,800) c6 cong thirc sau day (I).

[Cong thtc 61]
?H
CF 40— (C,F iO)q1—(CF,0)p1—f GF ~CF;0—CF —CG—CH,CH,CH=CH,
CFs CF
p1:q1 = 49:51, p1+q1 = 46 2 773 )
[0105]
TH-NMR

6 1,4-1,7 (C-CH2.CH.CH=CH) 2H
8 1,9-2,2 (C-CH.CH.CH=CHz, -CF(CF3)-CH(OH)-CHz-) 3H
8 3,5-3,7 (-CF(CF3)-CH(OH)-CH»-) 1H
0 4,8-4,9 (-CH.CH=CH>) 2H
8 5,5-5,6 (-CH.CH=CH>) 1H
[0106]
Trong thiét bi phan tmg, 20 g (4,2x107 mol) ctia hop chat ¢6 cong thie (I):
[Cong thuc 62]

C|)H

CF40—(C,F0)q1—(CF;0)p—f-CF—CF;0 CF——ﬁ—CHzCHZCH:CHz
CFs C|:F

p1:q1 = 49:51, p1+q1 = 46 2 73

@,

2,1 g (1,7x10°2 mol) alyl bromua, va 0,03 g (8,4x10” mol) tetrabutylamoni iodua
dugc tron. Sau d6, 3,4 g (2,5%102 mol) dung dich natri hydroxit 30 % theo khéi
luong trong nudc dugc bd sung. Dung dich duoc gia nhiét & nhiét do 50°C trong
thoi gian 24 gio. Vao cudi giai doan gia nhiét, dung dich duoc 1am ngudi dén nhiét
do trong phong, va dung dich axit clo hydric trong nuéc dugc bb sung timg giot.
L&p dudi hodc 16p hop chét floro duge thu hdi nhe qué trinh phan tach va duge rira

bang axeton. Lop dudi hoic 16p hop chat floro sau khi rira dwoc thu h6i mot lan
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nita. Dung mdi du dugc loai ra béng cach chung cit trong chan khong, thu dugc 19
g polyme chira flopolyete c6 cong thirc sau day (J).
[Cong thirc 63]

O_CHch:CHz
CF;,o——(czi=40)q1—(0|=20)p1~<cI:F—c:=20>—CF——|c_|:—CHZC|-|20H=c1-|2
2

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

[0107]

'H-NMR

§1,5-1,7 (C-CH,CH,CH=CH,) 2H
§2,1-2,3 (C-CH,CH,CH=CH,) 2H

§ 3,6-3,7 (CF,-CH(OCH,CH=CI)) 1H
5 3,9-4,0 (CF2-CH(OCH,CH=CHy)) 1H
8 4,2-4,3 (CF,-CH(OCH,CH=CH,)) 1H
5 4,8-4.9 (CF,-CH(OCH,CH=CHy)) 2H
§ 5,0-5,2 (C-CH,CH,CH=CH_) 2H

§ 3,4-3,5 (CF2-CH(OCH,CH=CH,)) 1H
§ 5,7-5,8 (C-CH,CH,CH=CHy) 1H

[0108]
Trong thiét bi phan tng, 10 g (2,110 mol) hop chét c6 cong thic (J):
[Cong thuc 64]

' ([)—CHZCHZCHz
CF3O—(C2F4O)q1—(CFZO)MAC(I:F—CF20T?F—ﬁ—CH2CH2CH=CH2
, C

CF, E
pi:q1 = 49:51, p1+q1 = 46 8 )
2>

10 g 1,3-bis(triflometyl)benzen, 1,0 g (8,2x107* mol) trimetoxysilan, va 1,0x10? g
toluen dung dich gdm phirc chat axit cloplatinic/vinyl siloxan (chtta 3,0x10% mol

Pt) duoc tron. Dung dich duge gia héa & nhiét d¢ 80°C trong thoi gian 24 gid. Sau
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d6, dung méi va céc chit phan img khong phan tmg duoc loai ra bing cach chung cat
trong chan khong, thu duoc 9,7 g san phim long.
[0109]
Qua phén tich 'H-NMR, hgp chat duoc xac dinh ¢6 clu tric voi cong thirc
X).
[Cong thuc 65]

O—CH,CH,CH,—Si(OCH3);

|
| H
CF,

CFSO—(CZF40)q1—(CFZO)p1<-cle—CF20>—CF—C—CHZCHZCHchz—Si(OCHa)a
2 CF;

p1:q1 = 49:51, p1+q1 = 46

X)

[0110]

'H-NMR

§ 0,4-0,6 (-O-CHCH2CHy-Si, -CH,CH,CH,CHy-Si) 4H
§ 1,2-1,7 (-O-CH,CH,CHy-Si, C-CH2CH,CH>CH,-Si) 8H
§ 3,6-3,7 (CF,-CH(-O-CH,CH,CHy-Si)) 1H

§3,3-3,7 (-O-CH,CH,CHy-Si, -Si(OCH3)3) 20H

[0111]
[Vidu 4]

Trong thiét bi phan tmg, 20 g (4,5x1073 mol) ctia hop chét c6 cong thic (C):
[Cong thie 66]

O—CH,CH=CH,

CF30_(Con)p1"(C2F40)q1—CFz—ﬁ_CH2CH2CH:CH2
p1:q1 =49:51, p1+q1 = 46 (C)

6,0 g (4,5%10 mol) siloxan c6 cong thirc (L):
[Cong thurc 67]
CH,  CHy

| |
H—8i—0—Ssi—H
CHy  CHy (L),
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va 20 g 1,3-bis(triflometyl)benzen duoc trén va dugc gia nhiét & nhiét do 80°C.
Sau d6 2,010 g toluen dung dich gébm phirc chit axit cloplatinic/vinyl siloxan
(chtra 6,010 mol Pt) dugc bd sung vao hdn hop, duge gia héa & nhiét 46 80°C
trong thoi gian 24 gid. Sau d6, dung moéi du duoc loai ra bang cach chung cit

trong chin khéng, thu dugc 21 g polyme chira flopolyete c6 cOng thicc sau day

M).
[Cong thure 68]
Hs g
O—CH;CH,CH,—Si—0—Si—H
CH, CH,

o G
CF30—(Con)P1_(C2F4O)q1’_CFz_ﬁ_CHchchchz—S|l‘_o_s|i_H
p1:q1 = 49:51, p1+q1 = 46 CH,; CH;, (M)
[0112]

'TH-NMR

8 0-0,3 (-Si-(CHz)o-) 24H
§ 0,4-0,6 (-O-CHoCHoCHy-Si, C-CH,CH,CH,CH,-Si) 4H
5 1,2-1,7 (-0-CH.CHoCHy-Si, C-CHoCHoCHoCH,-Si) 8H
§ 3,4-3,6 (CF2-CH(-O-CH,CH,CH,-Si)) 1H

§3,8-4,1 (-Si(CHs)H) 2H

[0113]
Trong thiét bj phan tmg, 10 g (2,1x107 mol) ctia hgp chat ¢ cong thirc (M):
[Cong thirc 69]
CI:H?, (I:H;,
O-——CHZCHZCHZ—STE—O—S!.i—H
CH; CH;,
i
CF3O—(CFZO)p1—(CzF4O)q1—CF2—ﬁ—CHZCHZCHZCHz—STi—O—S'i—H
CH; CH,

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

10 g 1,3-bis(triflometyl)benzen, 1,3 g (8,4x10° mol) alyltrimetoxysilan, va

1,0x102 g toluen dung dich gém phirc chét axit cloplatinic/vinyl siloxan (chua

-58-



41677

3,0x107® mol Pt) duoc tron. Dung dich dugc gia hoa ¢ nhiét d¢ 80°C trong thoi gian
24 gid. Sau d6, dung moi va cac chit phan tmg khong phan tng dugc loai ra bang
cach chung cét trong chan khong, thu duge 10 g san phim long.
[0114]

Qua phan tich "H-NMR, hgp chat duoc xac dinh ¢6 ciu tric véi cong thirc

[Cong thite 70]

CHy  CH,

CH; CH,

CH,  CH,
CF30_(Con)p1_(C2F4o)q1'—CFz_ﬁ_CHchchchz—sll—o_sll_cHchchz_'sl(ocHsh
p1:q1 = 49:51, p1+q1 = 46 CH; CH; )
[0115]

'H-NMR

§ 0-0,3 (-Si-(CHz)2-) 24H

§ 0,4-0,7 (-O-CH2CH2CH-Si, C-CH,CH,CH2CHo-Si, Si-CH2CH2CHo-Si) 12H
§ 1,2-1,8 (:O-CH,CH,CH-Si, C-CH,CHCH>CH,-SiSi-CH2CHoCHa-Si) 12H
8 3,4-3,5 (CF2-CH(-O-CH,CH,CH,-Si)) 1H

§3,3-3,7 (-O-CHoCHoCH,-Si, -Si(OCHs)s) 20H

[0116]
[Vidu 5]

Thiét bi phan tng duoc nap véi 282 ml dung dich THF 0,5 M gdm 3-
butenylmagié bromua (1,4x10" mol). Trong khi khudy, hdn hop chira 100 g
(2,4%102 mol) hop chat c6 cong thire (O):

[Cong thtac 71]

0
I}
HyCO—C—CF,0—(CF;0)y1—(C,F 40)q1—CF,—C—OCH;

=0

p1:q1 =47:53, p1+q1 = 43 (O),

-5O-
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200 g Asahiklin AC-6000, va 100 g PF5060 dugc bd sung timg giot vao thiét bi
phéan tng, dugc gia nhiét & nhiét 4o 50°C trong thoi gian 6 gio. Vao cudi giai doan
gia nhiét, dung dich dugc 1am ngudi dén nhiét d6 trong phong, va dung dich axit
clo hydric trong nudc dugc bd sung timg giot. Lép dudi hodc 16p hop chat floro
duoc thu hdi nhd qua trinh phan tich va dugc rira bing axeton. Lép dudi hodc 16p
hop chét floro sau khi rira duge thu hdi mét 1an nita. Dung méi du duge loai ra bé‘mg
cach chung cét trong chan khong, thu dugc 94 g polyme chira flopolyete (phén tir
luong trung binh khoang 4,400) cé cong thitc sau day (P).

[Cong thuc 72]

OH OH

|
H2C=CHCHZCHZ—S—CF20—(CF20)1—(C2F40)—1CFZ—S—CHZCHZCH:CHZ
P q

p1:q1 =47:53, p1+qi1 = 43 (P)

[0117]
'H-NMR
§ 1,4-1,7 (C-CH,CH,CH=CH>) 4H
§ 1,9-2,2 (C-CH,CH,CH=CH_, -CF,-CH(OH)-CHz-) 6H
§ 3,6-3,8 (-CF,-CH(OH)-CH,-) 2H
8 4,8-4,9 (-CH,CH=CH,) 4H
8 5,5-5,6 (-CH2CH=CHa) 2H
[0118]

Trong thiét bi phan tmg, 20 g (4,5%10 mol) ctia hop chét c6 cong thuc (P):
[Cong thuc 73]

(l)H C')H

H2C=CHCH2CH2—'C_|:—CF20——(CFZO)p1—(C2F4O);CF2——-E—CHZCHZCH=CH2

p1:q1 =47:53, p1+q1 = 43 (P),

4,4 g (3,6%102 mol) alyl bromua, va 0,06 g (1,8x10"* mol) tetrabutylamoni iodua
duoc tron. Sau d6, 7,2 g (5,4x102 mol) dung dich natri hydroxit 30 % theo khéi
lugng trong nudc dugce bd sung. Dung dich dugc gia nhiét ¢ nhiét 4 50°C trong

thoi gian 24 gid. Vao cubi giai doan gia nhiét, dung dich duge lam ngudi dén nhiét
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d6 trong phong, va dung dich axit clo hydric trong nuéc duogc bd sung timg giot.
Lép dudi hodc 16p hop chét floro duge thu hdi nhd qua trinh phan tach va dugce rira
bang axeton. Lép dudi hodc 16p hop chét floro sau khi rira duoc thu hdi mot 1an
nita. Dung méi du dugc loai ra bing cach chung cit trong chan khéng, thu duoc 21
g polyme chtra flopolyete cé cong thuc sau day (Q).

[Cong thuc 74]

H;C=CHCH,—O O—CH,CH=CH,

HyC=CHCH,CH; =G~ CFo0—(CFy0)1—(CoF4O) -CFy—C—CH;CH,CH=CH,

p1:q1 =47:53, p1+q1 = 43 (Q)

[0119]
'H-NMR

8 1,5-1,7 (C-CH,CH,CH=CI,) 4H
§1,9-2,1 (C-CH,CH,CH=CH,) 4H

8 3,4-3,5 (CF>-CH(OCH,CH=CH,)) 2H
§ 3,8-3,9 (CF,-CH(OCH,CH=CH,)) 2H
§ 4,1-4,2 (CF,-CH(OCH,CH=CI)) 2H
§ 4,8-4,9 (CF,-CH(OCH,CH=CHy)) 4H
§ 5,0-5,2 (C-CH,CH,CH=CHy) 4H

§ 3,4-3,5 (CF,-CH(OCH,CH=CHy)) 2H
§ 5,7-5,8 (C-CH,CH.CH=CHy) 2H

[0120]
Trong thiét bi phan tmg, 20 g (4,5%1072 mol) hop chit c6 cong thire (Q):
[Cdng thiic 75]

H,C=CHCH,—O O—CH,CH=CH,

H,C=CHCH,CH,~C —CF,0—(CF,0)1—(C;F 40)1-CF,—C —CH,CH,CH=CH,

p1:q1 = 47:53, p1+q1 = 43 (Q)
b
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20 g 1,3-bis(triflometyl)benzen, 4,4 g (3,6x102 mol) trimetoxysilan, va 4,8x102 g
toluen dung dich gdm phtic chit axit cloplatinic/vinyl siloxan (chtta 1,4x10°7 mol
Pt) duoc tron. Dung dich duge gia hda ¢ nhiét d6 80°C trong thoi gian 24 gid. Sau
d6, dung mdi va cac chit phan ung khong phan tng dugc loai ra béng cach chung
cét trong chan khong, thu dwoc 20 g san pham long.
[0121]

Qua phan tich 1H-NMR, hop chit duoc x4c dinh ¢ cdu triic v6i cong thiic

R).
[Cong thuc 76]
(H3C0)3Si—CH,CH,CH,—0 O—CH,CH,CH,-Si(OCH),

(H3C0)33|_CHchchchz“ﬁ_Con_(CF20)1_(C2F4O)’_1CF2_ﬁ_CH2CH2CHch2_SI(OCH3)3
p q

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

®R)

[0122]

'H-NMR

5 0,4-0,6 (-0-CH.CH,CHy-Si, C-CH,CH,CH,CHo-Si) 8H
5 1,2-1,7 (-0-CH,CH,CHy-Si, C-CH,CH>CH>CHo-Si) 16H
§ 3,4-3,5 (CF,-CH(-O-CH,CH,CH,-Si)) 2H

§ 3,3-3,7 (-O-CH,CH,CHy-Si, -Si(OCHs)s) 40H

[0123]

Pé so sanh, cac polyme sau ddy dugc st dung.
[Vidu so sanh 1]
[Cong thtc 77]

CF30_(CF20)p1'— (CzF40)q1“"CcmH2_O_CHch2CH2_SI(OCH3)3

1:q1 =47:563, p1+q1 = 43
p1:q pl+q (S)
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[0124]
[Vi du so sanh 2]
[Cong thic 78]

OH
|
CF 30— (CF0) 51— (C,F40)41-CF,—C—~CH,CH,CH,—Si(OCH;);

CH,CH,CH,—Si(OCHj3)3
p1:q1=47:53, p1+q1 = 43 (T)

[0125]

Piéu ché chat xir Iy bé mét va tao 16p mang dong ran

Céc tac nhan xir ly bé miat duoc diéu ché bang cach hoa tan cac polyme chita
flopolyete c6 cdu tric véi cac cong thie (D) va (G) thu dugc trong cac Vidu 1 va 2
ho#c céac polyme cé cac cong thire (S) va (T) trong cadc Vi du so sdnh 1 va 2 trong
Novec 7200 (etyl perflobutyl ete do 3M cung cdp) & ndng d6 20 % tinh theo khdi
lugng. Trén thuy tinh c6 bé mit ngoai ciing dugce xir Iy bé mit bang SiO2 10 nm
(Gorilla by Corning), 4 pl mdi chét xir ly b& mit dugc ling phi bing cac béc hoi
chan trong khong & nhitng diéu kién bao gdm 4p sudt 3,0x107 Pa va nhiét d gia
nhiét 1a 500°C. L6p ling phu duge dong rén trong méi trudng 25°C va d6 &m 50%

trong thoi gian 12 gid, thu dugc 10p mang déng ran c6 do day 8 nm.

[0126]

Panh gi4 kha ning chdng thAim nudc/dau

[Péanh gia kha ning chéng thim nude/dau ban dau]

Str dung thiét bi do goc tiép xuc Drop Master (Kyowa Interface Science
Co., Ltd.), 16p mang dong rén trén thuy tinh dugc do dbi vai goc tiép xtc véi nude
1 chi s8 cuia kha nang chéng thAm nudc (giot 2 pl, nhiét d6 25°C, d6 Am 40%). Cac
két qua (goc tiép xtic ban dau véi nudce) duoe thé hién trong Bang 1.

Luc dau, tit ca cidc mang cua cic Vi du va cdc Vi du so sanh thé hién kha

nang chéng thim nude tuyét voi.

-63-



41677

[0127]
[Panh gi4 d6 bén mai mon)

Str dung thiét bi thir nghiém ma sat (Shinto Scientific Co., Ltd.), 16p mang
déng rén trén thuy tinh dugce cha xat 10,000 chu trinh trong cac didu kién duge néu
dudi day. Sau d6, 16p mang dong ran dugc do theo cach twong tu d6i véi goc tiép
xtc véi nude (kha ning chéng thdm nudc) 1a chi s6 cta d6 bén mai mon. Cac diéu
kién méi trudng cua thir nghiém bao gdm nhiét d6 25°C va @9 4m 40%. Cac két
qué (goc tiép xuc v6i nude sau khi mai mon) duge thé hién trong Bang 1.

D6 bén mai mon véi soi thép

Soi thép: BONSTER #0000

Dién tich tiép xuc: 1 cm?

Khoéng cach dich chuyén (one way): 40 mm

Téc do dich chuyén: 4,800 mm/phut
Tai trong: 1 kg/1 cm?
[0128]
[Bang 1]
Goc tiép xuc ban ddu véi | Géc tiép xtic véi nude sau khi mai
nude mon
©) ©)
Vidu 1 117 111
Viduy?2 115 110
Vi du so sanh 1 115 85
Vi du so sanh 2 114 . 113

[0129]

Céc polyme cua céc Vi du 1 va 2 va Vi du so sanh 2, chita it nhat hai nhém
hoat dong c6 kha ndng bam dinh vao mat nén, dugc bam dinh chit vao nén mang
va duge duy tri géc tiép xtc véi nudc it nhat 12 110° thdm chi sau 10,000 chu trinh

ctia soi thép mai mon. Trai lai, polyme ctia Vi du so sanh 1, chira chi mdt nhom
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hoat d6ng, khong biéu hién d6 bén khi nhin tir gc tiép xtic voi nude nho hon 100°
sau 10,000 chu trinh ctia sg¢i thép mai mon.
[0130]
[Panh gia d6 trugt nudc].

St dung thiét bi do goc tiép xuc Drop Master (Kyowa Interface Science
Co., Ltd.), 16p mang déng rin trén thuy tinh dwoc danh gid dbi v6i cac tinh chat

truot nude. Cac két qua (gbce truot nude ban dau) duoc thé hién trong Bang 2.

Truot nude
Cac giot: S ul, 10 pl, 15 pl, 20 pl
Khoang cach danh gia dich chuyén: 0,0536 mm
Ché do nghiéng: lién tuc
S6 thir nghiém: 8 1an (l4y gia tri trung binh)
[0131]
[Bang 2]
Géc truot nude ban dau (°)

Ca giot (ul) 5 10 15 20
Vidul 18 14 14 12
Vidu?2 20 18 15 15

Vi duso sanh 1 10 12 15 11
Vi du so sanh 2 42 30 28 24
[0132]

Céc polyme ctia cac Vidu 1 va 2 va Vi du so sanh 1, khong chira nhém phén
cuc, thé hién théa man cac tinh chét trugt nuée khi nhin tir goc truot nude 1én dén
20° dbi véi c& giot 5 pl va goc trugt nude 1én dén 15° di voi c& giot 20 pl. Trai
lai, polyme ctia Vi du so séanh 2, chtra nhém phén cue, thé hién goc trugt nude 16n

khi nhin tir goc trugt nuwde vuot qua 20° ddi voi c& giot 20 pl.
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YEU CAU BAO HQ

1. Polyme chua flopolyete ¢6 cong thirc chung (1):
RE-[CH(V):]a (1)

trong d6 Rf 1a nhom flooxyalkyl hod tri mot c6 cong thirc chung (3) dudi déy khi o
bang 1, va 1a nhém flooxyalkyl hod tri hai c6 cong thie chung (4) duéi day khi o
bang 2,

[Cong thirc 1]

A—chZd—ofCon)p—eczF“oaq—ecsFeo)r—échoi—écsﬁooat—eceﬂzoau—éwo)v—cdl:zu—

(3)

trong do A 1a flo, hydro, nhom floalkyl hodc nhém floalkyl chura it nhét mot nguyén
tir hydro, W 1a nhom C;-Cg floalkylen chura it nhit mét nguyén tir hydro, mdi d doc
1ap 1a s nguyén nim trong khoang tir 1 dén 3, mdip, q,r, s, L, uvavla sd nguyén
nim trong khoang tir 0 dén 200, p+q+r+s+ttutvy nim trong khoang tir 3 dén 200,
mdi don vi lién quan dén pP,q 1, s, t,uvavco thé 1a mach théng hodc mach nhanh,
va don vi ldp lai riéng 1€ trong cac dau ngodc don v6ip, q, 1, s, t, uvavco thé dugc
lién két mot cach ngau nhién,

[Cong thirc 2]

—chZd—o(—Con)p—chF‘to}q—écsto)r—écu:so)s——écsr:mo)t—écanono%v—chm—

(4)

trong d6 W 12 nhom C,-Cg floalkylen chira it nhit mot nguyén tir hydro, mdi d doc
1ap 1a sd nguyén nim trong khoang tir 1 dén 3, mdi p, g, 1, s, t, uva v la sd nguyén
nam trong khoang tir 0 dén 200, p+qtr+s+trutv nam trong khoang tir 3 dén 200,
mdi don vi lién quan dén p,q, 1, S, t,uvaveo thé 1a mach théng hodc mach nhanh,
va don vi lap lai riéng 1é trong cac ddu ngodc don véip, q, 1, S, t, u va v cd thé duoc

lién két mot cach ngau nhién,
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V doc 1ap 1a nhém c6 hod tri mot ¢6 nhom silyl chira hydroxy hoac nhom silyl dé

thily phan & cudi mach, va o bang 1 hoic 2.

2. Polyme chtra flopolyete theo diém 1, trong d6 V 1a nhém bat ky trong sb céac
nhém c6 cong thie (5a) dén (Se) duéi day.

[Cong thirc 3]

Ts-n
—L—D—Si—X, (5a)

(CH,)p—Si-X,
3C. ‘
0/\ I\0 Rs-n
CH; \ .

H C//SI_(CHZ)b—Sll_Xn (5b)
3
Rs-n

/
—L—D—Si
\

H,C™ N .
: (CHz)p—Si-X,

Ra-n

?Hs ?Hs
—L-D—Si~(CHy),~Si~(CHp)y—SiX,
CH, CH3 Ri.n

(5¢c)

CH, CH;

|
—L—D—?i—@slii—(cm)b—sli—xn (5d)

CH; CH; R3.n

CH; CH;
—L-D Sli—O Sii—(CHz)b—SIi—Xn (5e)
CH; /o CH, R3n

trong do6, L 1a lién két don hoic nguyén tr khéac loai c6 hod tri hai, D 1a nhom hitu co
¢ hod tri hai ¢6 1-20 nguyén to C ma ¢o thé duoc flo héa, mdi R doc 1ap 1a nhém
C1-C4 alkyl hodc nhém phenyl, mdi X doc 1ap 12 nhém hydroxy hodc nhém dé thuy
phan, n la s nguyén nam trong khoang tir 1 dén 3, “a” 1a s6 nguyén nam trong
khoang tir 2 dén 6, b doc 1ap 1a sb nguyén nam trong khoang tir 2 dén 8, va c 1a sb
nguyén ndm trong khoang tir 1 dén 50, voi didu kién la khi V duoc lién két véi hai
cacbon trong cong thire (1), thi mot L 1a lién két don va L con lai 1a nguyén ttr khac

loai ¢6 hoa tri hai.
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3. Polyme chura flopolyete theo diém 1, ¢6 cong thirc chung (2):

[Cong thiic 4]
R3n
Rf JVL Y(—sl— n>m>2 o (2)

trong d6 Rf la nhu duge xac dinh trén day,

mdi L doc 1ap 1a lién két don hodc nguyén tir khéc loai c6 hoa tri hai, mdi Y doc lap
1a nhém hydrocacbon c6 hoa tri tir 2 dén 6 c6 thé chua nguyén tir silic va/hodc lién
két siloxan, R doc 1ap 1a C1-C4 alkyl hodc phenyl, X doc lap la nhom hydroxy hodc
nhém d& thay phén, n 13 s6 nguyén nim trong khoang tir 1 dén 3, m 1a s6 nguyén

nim trong khoang tir 1 dén 5, va o bang 1 hoic 2.

4. Polyme chua flopolyete theo diém 3, trong do trong cong thirc (2), hai L ¢6 mit &
mot ddu ciia mach phan ti khi o=1, va hai L c6 mat & mdi dau ddi dién cua mach
phéan t khi 0=2; m¢t L & mdi dau cia mach phéan tur 1a nguyén tr oxy, va L con lai
a lién két don, va

mdi Y ddc 1ap 1a nhom duoc chon tir nhom bao gém nhom C3-C10 alkylen,
nhom alkylen chira C6-C8 arylen, nhom c6 hoa tri 2 ¢6 cac gbc alkylen lién két
thong qua ciu trac silalkylen hoic ciu truc silarylen, nhém c6 hoa tri tir 2 dén 4 ¢o
gbc C2-C10 alkylen duge lién két v6i lien két hoa tri ciia gde polysiloxan hitu co
mach thing c6 hoa tri tir 2 dén 4 ¢6 tir 2 ¢én 10 nguyén t silic, va nhom c6 héa tri tir
2 dén 4 ¢6 gbc C2-C10 alkylen dugc lién két véi lien két hoa tri ctia gde polysiloxan
hitu co mach nhanh hodc mach vong c6 hoa tri tu 2 dén 4 ¢6 3 dén 10 nguyén tu

silic.
5. Polyme chtra flopolyete theo diém 3 hodc 4, trong d6 trong cong thire (2), mdi X

doc 1ap duogc chon tir nhém bao gdm hydroxy, nhém C1-C10 alkoxy, nhom C2-C10
alkoxyalkoxy, nhom axyloxy C1-C10, nhém C2-C10 alkenyloxy, va halogen.
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6. Polyme chutra flopolyete theo diém bat ky trong sb cac diém tir 3 dén 5, trong d6

polyme c6 cong thire (2) duge chon tir cdc polyme c6 cdc cong thire sau:
[Cong thirc 5]
O—CH2CH2CH2_Si(OCH3)3

1 (CzF4o)—_‘CFZ_(I-:I_CH2CH2CH20H2_S|(OCH3)3
p

O_CH2CH2CH2_S|(OCH3)3

CF30—(CFZO)—(C2F40)—CFz—(HE—CHZCHZCHZCHZCHZCHZ—Si(OCH3)3
p1 qi

CH,

CH,
o—CH20H20|—|2—s}i4<i>-s;i—CH2011201-|:,—Si(0c+|3)3
CH, CHs
CH; CH,
CF3O—(CFZO)—(C2F4O)—CFz—C—CHZCHZCHZCHz—Si@Si—CHZCHZCHZ—Si(OCH3)3
CH;  CHj
O—CH,CH,CH, —Si~0-Si~CH,CH,CH,—Si(OCH3);
CH; CHjs
CH;  CHj

CF30—(CF,0)— (C3F 40)—CF,—C—CH,CH,CH,CH, —Si—0-Si—CH,CH,CH,—Si(OCH3),

[Cong thiic 6]

O—CH,CH,CH,-Si(OCH3);

I
CF30—(CF20)p1—(CaF sO)gr—f~GF —~CF20)—CF—C—CH;CH,CH,CH, —Si(OCHs);
CF, )

CF;

O_CHchchz'sl(ocH3)3

CF30—(CF20)p1—(CZF4O)q1—(CFZCFZCFZO),1—C|JF—ﬁ—CHZCHZCHZCHZ—Si(OCH3)3
CF,
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[Cong thtc 7]

(H3C0);3Si—CH;CH,CH,—0

41677

O—CH;CH;CH,-Si(OCH3)3

(HyCO);Si—CH;CH,CH,CH, —C ~CF,0—(CF;0)—~(C;F40) +CF;—G—CH,CH,CH,CH,—SI(OCHy)s
p

(H3C0)3Si—CH,CH,CH,—0

q

O—CH,CH;CH,-Si(OCHj3)3

(H;,CO);,Si—CHZCHZCHZCHZCHZCHz—ﬁ—CFZO—(CFlo)1—(CZF40)—1¢F1—3—CHZCHZCHZCHchZCHz—Si(OCH;)a
3 q

CHj3 CH;

CH, CH,

| ] ] 1
(H3CO)3Si—CHzCH2CH2—§i’@‘Sli—CHzCHZCHZ—O 0—CH;CHZCHZ'Sli‘@‘SIE—CHZCHZCHZ—SHOCH;,);,
CH;3 CH; CHs CH;
(|':H3 ?Ha ?Ha ?Ha
(H;CO);Si—CHZCHzCHZ—SIi‘@*S{i—CHZCchHZCHZ—ﬁ—CFZO —(CFZO)—(C2F4O)—CF2—ﬁ—CHZCHZCHzCHz'-Si Sli—CHZCHZCHZ—Si(OCH3)3
CH, CH; Pt at CH; CH;
CH, ?Ha ?Ha CHs
(H5CO);Si—CH,CH;CH,—Si~0-Si~CH;CH,CH,—O O—CH,CH,CH,Si~0~Si~CH,CH;CH,—Si(OCH3)s
CH; CH;, CH; CH,
CH; CHg CH; CH;

]
(H;,CO);,Si—CHZCH2CH2—SIi—0—Si—CH,CHZCHZCHZ—ﬁ—CFZO—(CFZO)T(CZF,,O)CI—CFZ—ﬁ——CHzCHZCHZCHz—S;i—0—§i—CHZCHZCHZ—Si(OCH;);,
p

|
CH; CH,

[Cong thuc 8]

CHs CH3

] ]
(H;,CO);,Si—CHchzCH;-SII—-@—Sli—CH;CH;CH;—O

CH, CHsy

CH3 CH3

] ]
(H;CD);,Si—CHZCH;CH;—SII—Q—S‘i—CH;CH;CHZCHz—ﬁ—(l:F—0<<CF1~(|JF~O

CH3 CH3 CF3

CF3 2

1
CH; CH,

CHy CH,

]
O-—CHzcHZCHZ-S‘i—@—sli—cHchch;—sl(OCHah

CHj CH,
CH;

CHy

CHs CHy

] ]
j»(Ccm)w—(CzﬂO)m—6tI:F—ConjftltF——ﬁ—CHchzcHzCH;—S|I—©—§I—CH;CH1CH;—SI(OCH;);
CFs © CF;

trong d6 pl 1a sé nguyén nim trong khoang tir 5 dén 100, q1 13 s6 nguyén nim trong

khoang tir 5 dén 100, r1 1a sd nguyén nam trong khoang tir 1 dén 100, 12 14 s6 nguyén

nim trong khoang tir 1 dén 99, 3 1a s6 nguyén nam trong khoang tir 1 dén 99, tong

ciapl, ql,rl,r2vaR31a s6 nguyén nam trong khoang tir 10 dén 110, va don vi lap

lai riéng 1é trong céac dau ngodc don véipl, ql, r1, 12, var3 ¢o thé dugc lién két mot

cach ngau nhién.

7. Chéit xir Iy bé& mat bao gdm polyme chira flopolyete theo diém bét ky trong s cac

diém tir 1 dén 6 va/hodc san phim tring ngung (thity phan) khong hoan toan cia né.

8. Chét xir ly bé mat theo diém 8, trong d6 trong cong thae (1) hodc (2), o la 1.

9. Vat phdm duoc xir Iy bé mit bang chét xir Iy bé mat theo diém 7 hoic 8.
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