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(57) Sang ché dé cap dén 16p phu chong bam nudc, chéng bam dau duoc tao ra theo
phuong phép bao gém: budc phil wét bé mit nén bang dung dich chira hop chit silic hitu
co chira cac nhom silanol va dung méi; budc 1am kho dung méi dé tao ra 16p 16t; bude phu
udt 16p 16t nay bang dung dich chta hop chat chira flo va dung méi, trude khi lam khod
dung mdi, hoic budc phu khé bang hop chat chira flo di thu duoc bang cach lam bay hoi
dung méi ra khoi dung dich ndy; va budc dong ran hop chét chira flo nay dé tao ra 16p
chéng bam nuée, chong bam dau. Lép phu chdng bam nudce, chéng bam dau nay thu duoc
bang cach tao ra, trén cac nén khac nhau, 16p 16t c6 d6 day xac dinh c6 thanh phan chinh 1a
hop chét silic hitu co chtra cac nhom silanol, tiép do tao ra, trén 16p 16t nay, 16p chéng bam
nuée, chong bam dau co d6 day xac dinh c6 thanh phan chinh 13 hop chat chira flo di duoc
doéng ran theo phu:o’ng phép néu trén. Nho d6, c6 thé tao ra mot cach on dinh va theo cach
don gian 16p phu chéng bam nuéc, chong bam dau c6 kha nang chong mai mon cao trén
cac nén khac nhau, va 16p 16t va 16p chdng bam nude, chdng bam dau co thé duge phu
bang cach st dung quy trinh ma duoc thyc hién & nhiét d6 trong phong (25°C).
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Linh vire ky thuat dwoge dé cap

Sang ché dé cap dén hé 16p chdng bam nudc/dau va phuong phép tao ra né.
Cu thé hon, sang ché @& cap dén hé 16p chdng bam nudc/dau cb 16p 16t duge tao
ra gitra nén va 16p chéng bam nudce/dau bang cach sit dung hop chét silic hiru co

coO cac nhom silanol, va phuong phép tao ra no6.

Tinh trang ky thuit ciia sang ché

Nham muc dich cai thién vé dep bén ngoai hoic kha nang hién thi, nhu cu
vé cong nghé ché tao cac vat phdm khong bam vét ban hodc d& lam sach cac vét -
ban gia tang héng nam. Cu thé, do mit trong kinh mét, dién thoai thong minh,
thiét bi diu cudi co6 thé deo duoc, hé théng din dudng 0 t6, vé cua dung cu dién tir,
t0 bép, va than vo clia phuong tién van tai d& bi bam cac vét ban ba nhon va diu
trén bé mat cua chung, nén viéc tao ra dugc mot 16p chéng bam nude/dau trén bé
mit ciia ching 12 duge mong mudn. Tuy nhién, cic hop chit da dugc flo hoa da
dugce sir dung 1am chit chéng bam nudc/dau thuong khong bam dinh hoic khong
lién két v6i cac nén khac nhau do nang lwong bé mit rat thip. Do dé, rat kho gin
chat chdng bam nudc/dau nay truc tiép vao cic nén.

Nhim giai quyét vin d& d6, dé 1am chét xir Iy c6 kha ning xt Iy chéng bam
nude/dau trén cac bé mat cia thuy tinh va céac loai nén khéc, vi du, tai liéu sang ché
1 (JP-A 2011-116947) dé cap dén ché phdm polyme chira nhém flooxyalkylen c6
cong thirc cAu tao chung sau:

A-Rf1-B

trong d6 Rf' 12 nhém flooxyalkylen mach thing héa tri hai chira 5 téi 100 don vi
1ap lai: -C4F»4O- trong d6 d 12 mét s6 nguyén nam trong khoang tir 1 dn 6 va c6
thé 1a khac nhau gifta cac don vi lap lai, méi A va B doc 13 nhém duogc chon tir R

va ¢ cong thuc sau:
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R3-a

—QZp(-(CH)e-Si-Xa)p

Rf% 14 F, H, hodc nhém di flo héa héa tri mot c6 nhom dAu cubi -CF; hoic -CF,H,
Q 1a nhém hiru co hoa tri hai, Z 1a gdc polysiloxan hiru co hoa tri hai t6i hoa tri bay
c6 lién két siloxan, R 13 Cyalkyl hodc phenyl, X 1a nhém d& thily phan, a bang 2
hoic 3, b 12 mot sb nguyén nam trong khoang tir 1 dén 6, ¢ 12 mot sb nguyén nim
trong khoang tir 1 dén 5, va B 1a mot sd nguyén nam trong khoang tir 0 hoic 1.

Mic dit chét xit Iy theo tai liéu sang ché 1 c6 duge do bén tuong ddi tét trén
cac bé mat nén ma chi yéu duoc cAu thanh bdi thiy tinh do ¢6 mit cdc nhom
silanol, nhung chit xtr Iy nay c6 do bam dinh k&m véi kim loai, oxit kim loai va
nhura.

Li mot gidi phap dé cai thién d6 bam dinh, tai lidu sang ché 2 (WO
2014/097388) mo ta phuong phap ma 16p SiO;, lam 16p 16t bdi mot quy trinh ma
khd nhu ma béc hoi hoiic ma phun. Didu dd dugec mod ta 1a 16p chéng bam
nuée/diu c6 do bén tdt duge tao ra bang phuong phép nay. Tuy nhién, pham vi 4p
dung cua phuong phap nay bi giéi han khi xét v& khia canh ning suét va chi phi
san xuét do viéc xir 1y phai dugc thuc hién trong chan khong va mot hé théng thiét
bi 16m 1a can thiét @& phu cac nén kich thudc 16n.

Mit khac, Tai lidu sang ché 3 (WO 2010/038648) mé ta dung dich
polysilazan ma tir d6 16p 16t dugc ling phit bdi mot quy trinh w6t. Sau khi dung
dich polysilazan nay dugc phu, polysilazan chuyén héa thanh thiy tinh silic oxit
nh¢ phéan tng véi hoi 4m. Mic du phuong phép nay vugt trdi hon so véi phuong
phap kho vi quy trinh chin khong khong dugc st dung, song van ton tai vin dé vé
nang sudt va chi phi do viéc nung néng & nhiét d cao hodc lam am trong khoang
thi gian dai 1a cAn thiét d& 1am én dinh d6 bam dinh cta 16p chdng bam nuéc/dau.

Mot van dé khac phat sinh tir khia canh kha nang chiu nhiét ma s& han ché
phuong phap nay cé thé 4p dung dugc dbi véi cac nén.

Lién quan t61 sang ché, céc tai liéu dugce trich din duéi day cling nhu cac
tai liéu trich dugc dan néu trén dugc dua ra.

Céc tai liéu dugc trich dan



Tai li€u sang ché 1:

Tai liéu sang ché 2:
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Tai liéu sang ché 3:
Tai liéu sang ché 4:
Tai liéu sang ché 5:
Tai lidu sang ché 6:
Tai liéu sang ché 7:
Tai liéu sang ché 8:
Tai liéu sang ché 9:
Tai liéu sang ché 10:
Tai liéu sang ché 11:
Tai liéu sang ché 12:
Tai liéu sang ché 13:
Tai liéu sang ché 14:
Tai liéu sang ché 15:

Tai liéu sang ché 16:

Ban chit k§ thuit ciia sang ché

Nhim giai quyét cac van d2 néu trén, muc dich ciia sang ché 1a dé xuit h¢
16p chéng bam nuée/dau duge cai thién vé kha ning chéng mai mon, va phuong
phép tao ra hé 16p chéng bam nu6e/ddu bing cach lang phu 16p chéng bam
nuéc/dau duoc cai thién vé kha niang chdng mai mon trén nén bét ky trong sb cac
nén khéc nhau b%mg k¥ thuat udt hoac kho.

Nho cac nghién ctru chuyén sau nham dat muc dich néu trén, céc tic gia
sang ché da phat hién ra hé 16p chéng bam nuée/dau trong d6 16p 16t chi yéu
duoc cAu thanh bdi hop chét silic hitu co c6 cac nhom silanol va c6 d6 day xac dinh
dwgc ling phu trén nén bét ky trong sb cac nén khéc nhau, va 16p chéng bam
nuée/diu chu yéu duge cdu thanh béi san pham déng rin cta hop chét da dugc flo
héa va cb d6 day xac dinh dugce ling phu tiép trén 16p 16t nay duge tao ra boi
phuong phép bao gbm cac budc phit w6t dung dich chira hop chét silic hiru co ¢

cac nhém silanol trong dung méi 1én trén bé mit cta nén, lam kho dung moéi dé
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tao ra 16p 16t, pht w6t dung dich chua hop chét da duoc flo héa trong dung moi
1én trén 16p 16t nay va lam khd dung moi, hodc phﬁbkh(‘) 1én trén 16p 16t nay hop
chét d3 dugc flo hoa d3 thu dugc bang cach 1am bay hoi dung mdi ra khoi dung
dich nay, va déng rin hop chit @3 dugc flo héa nay dé tao ra 16p chdng bam
nuGe/dau; hé 16p chéng bam nudc/dau nay cé thé duogc tao ra trén céc loai nén
khéac nhau mot mang chéng bam nuéc/dau duge ci thién v& kha nang chdng mai
mon theo cach don gian nhét quan; va 16p 16t va 16p chéng bam nudc/dau nay co
thé duoc phu boi quy trinh thyc hién & nhiét d¢ trong phong (25°C). Séng ché da
duogc hoan thanh trén co s& phat hién nay.

Do d6, sang ché dé xuat hé 16p chéng bam nudc/dau va phuong phap tao ra
nd, nhu duoc xac dinh dudi day.
1. He 16p chbéng bém nuéc/diu bao gdm nén, 16p thir nhat 1a 16p 16t dugc ling
phil trén it nhat mot bé mat cia nén nay, va 16p tht hai 1a 16p chéng bam
nuée/dau dugce ling phu 1én trén 16p thi nhét nay, trong d6:
16p 16t chit yéu duge cau thanh bdi hop chét silic hiru co ¢6 cac nhém silanol va
c6 d6 day nam trong khoang tir 0,5 dén 500nm,
16p chéng bam nude/diu cha yéu duge céu thanh boi san phim déng ran ctia hop
chit da duoc flo hoa va c6 do day nim trong khoang tir 0,5 dén 30nm.
2. Hé 16p chbng bam nuée/dau nhu duge néu & muyc 1, trong d6 hop chét silic hiru
co ¢6 cac nhém silanol 13 san phdm ngung tu da duge loai nude thuy phan cua
tetraetoxysilan.
3. H¢ 16p chéng bam nude/dau nhu duge néu & muc 1 hodc 2, trong d6 hop chit
da duoc flo héa 6 it nhat mot nhém dB thiy phan & mot hodc nhiéu dau, nhém dé
thiy phan nay dugc chon trong s6 nhom Cp.ppalkoxy, nhom Ci.pralkoxyalkoxy,
nhém C;.paxyloxy, nhém C,.jealkenyloxy, halogen, amino, va nhom silazan.
4. Hé 16p chbng bam nuée/diu nhu duge néu & muc bit ky trong s cac muc tir 1
t6i, trong d6 hop chit da dwgc flo héa 12 hop chat silic hitu co chira nhém
flooxyalkylen c6 trong phén tir
-(CFZ)d-O-(CF20)p(CF2CFZO)q(CF2CF2CF2O)r(CF2CF2CF2CF20)S(CF(CFg)CFzO)t-(CFz)d-,
trong 46 mdi p, g, 1, s, va t doc 14p 1a mot s6 nguyén nam trong khoang tir 0 dén 200,

pHqtr+s+t biang 3 t6i 500, mdi don vi trong cac ngodc don c6 thé dugc bb tri ngiu
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nhién, d 12 mot s nguyén ndm trong khoang tir 0 dén 8, don vi ¢6 chi sé duéi d co
thé 14 mach théng hodc c¢6 mach nhéanh, va c6 it nhit mot nhom dé thiy phan &
mét hodc nhiéu diu .

5. Hé 16p chéng bam nuéc/ddu nhu duge néu & muc bat ky trong s6 cac muc tir 1
tdi 4, trong d6 hop chét da dugc flo hoa 1a it nhit mot hop chit dugce chon tir cac
hop chét silic hitu co da dugc flo hoa dé thily phan c6 cac cong thirc chung (1),
(2), (3), (4), va (5):

(A-R)o-ZWj 1)

RE-(ZWp), @)

Z’-(RE-ZWp), B
trong d6 Rf la

-(CF3)4-O~(CF0),(CF,CF,0)(CF,CF,CF,0)(CF,CF,CF,CF,0)y(CF(CF3)CF,0)-(CFy)g-,

mdi P, q, 1, S, va t doc 1ap 1a mot $6 nguyén nam trong khoang tur 0 dén 200,
ptatr+s+t bang 3 t61 500, mbi don vi trong cac ngodc don ¢ thé duoc bd tri ngau
nhién, d 1a mot sd nguyén nam trong khoang tur 0 dén 8, don vi ¢6 chi s dudi d c6
thé 1a mach théng hodc ¢c6 mach nhanh, A 1a flo, hydro hodc nhém da flo héa hoa
tri mot ¢6 nhém dau cudi -CF;, -CF,H hoic -CH,F, mdi Z va Z’ doc 1ap 1a lién
két don, hodc nhém hitu co héa tri hai t&i hoa tri tim ma c6 thé chira nito, 0XYy,
silic, phospho hodc luu huynh va c6 thé da duoc flo héa, W 1a nhém hiru co hda
tri mot ¢6 nhém du cudi dé thity phan, mdi o va B doc lap 1a méot sé nguyén nim

trong khoang tir 1 dén 7, o+p bang 2 téi 8, va y 1a mdt sé nguyén nim trong

khoang tir 2 dén 8,
A-Rf-Q-(Y)s-B 4)
RE-(Q-(Y)s-B)2 ®)

trong d6 Rf va a 1a nhu dugc xéc dinh trén day, Q 1a lién két don hodc nhém hitu
co hoa tri hai, & 1a mdt sb nguyén nam trong khoang tir 1 dén 10, Y 13 nhém hiru
co hoa tri hai ¢c6 nhém dé thity phan, va B 13 hydro, C;_4alkyl hodc halogen.

6. Hé 16p chéng bam nude/dau nhu duoc néu & muc 5, trong d6 cac hop chat silic

hitu co di dugc flo héa dé thity phan c6 cac cong thirc (1) t6i (5) sau:
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CF3OAéCFZCFZOHCFZCFZCFZCFZO)'CFZCFZCF2—02H4—Si(OMe)3
q1 s1

|| T
CF3O-(CFZO)—(CFZCFZO)-CFZ——C—N—(CH2)3—Sli—C2H4—Si(OMe)3
p1 q1
CH,
Me
CF30‘<CF20 )‘(CF2CFQOH CF-CFz_oa'CF'—CH2CH2_SI—C2H4_S|(OMG)3
q1 I t1 |
C C

p1

F F C,H,—Si(OMe)5

OH

CF30'€CF20>_<CF20F20 CFZ_C—C3H6—SI(OMG)3
p1 qt
C3Hg—Si(OMe);

Me

CFao%Con CF,CF,0 Ccmcmon~><|:F—CHZCH2—Si—CZH4——Si(OMe)3
r1

p1 v q1
CF3 CzH4—SI(OMe)3
OH
CF3O~(CF20>—<CFZCFZOHCF—CFZ—O)—CF——C—C3H6—Si(OMe)3
p1 q1l | t1' )
CF; CF3 CsHg—Si(OMe);
Me

CFao{Con CF,CF,0 CF2CF2CF20>'CFZCF2—CHZCHZ—Si—C2H4—Si(OMe)3
p1 ql r1
C,H,—Si(OMe)5

OH OH

(MeO)3Si—C3H6—C——-CFZO—<CFZO)—(CFZCFZO%CFZ—C—C3H5—Si(OMe)3
p1 ql

(Me0);Si——C3Hg C3Hg—Si(OMe);
CF30-<CFZO)—<CF20FZO>—<CF-CFZ—O%CF%CHZCH%H
p1 q1 | t1| I 2
CF; CF; Si__.CZE4
Me CoHa Si(OMe),
\o.
Si(OMe)3
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CF30(CFZOHCFZCFZOHCF CF,— -)CF—(CHZCH—)H
q1
CF3

F3 C2H4
\.
Si(OMe);
CF3O-(CFZO)—(CF2CFZO)—<CF CFZ—O)—CF—(CHZCH)—H
p1 q1 I
CF3 CF3 Si—Me
M/
€ CHa
Si(OMe);
CF3O-€CF20>—(CFZCFZOHCF CF,- %c —(CHZCH)-H
p1 t1 | 2
c CF,
Si(OMe)s
cFao-éconﬂCcmonHCFZCFZConHCFZCFZCcmFZOHTF—CFz )—CF—(CHZCH)-H
pt qt r s1
CF4 /s 02H4
Me SI(OM6)3
CoHs
\Si(OMe)3

CF30‘<CF20)—<CF20 onHCcm F2C F20>—< CF2CF2C F2C F20>’CF2C F2_
q1 s

p1 r1 1
——(CHZCI:HAIH
2

Me—Si—C,H,—Si(OMe),

CzH4—Si(OMe)3
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CF3O%CF ZO){CFZCFZO# CFZCFZCF20>—< CFZCFZCFZCFZO% CF,CF,—
p1 ql r1 s1

’ 2

Si(OMe),

CF3O‘(-CFZO>—€ CFZCFZO%CFZC&CFZO}(CFZCFZCF2CFZO)—CFZCF2———
p1 q1l 1 s1

—(CHZCHa—I
‘ 2

Si(OMe)3
C3F7O*<CFZCFZCF90>’CFZCF2-<CH2CH)-H
1 ‘ 2
Si(OMe);
H~€(|3HCH2)~CF O-%CFQOHCFZCFZOHCF CFo— )—TF—%CH@H%
2 p1 1
CoH, CF3 CF; CoHy4
/ _ N
(MeO);Si Si(OMe);

,Cl)-CHzCHzCHz-Si(OCH3)3
CFgo—(CFzO)_(CzF4O)—CF2‘?'CH20H20H2'SI(OCH3)3
p1 qt
CH,CH,CH,—Si(OCH3)3

o—éCHZCHZO)—CHg,
CF30~(CF20)—(C2F40)~CFz~C-CH;CH;CHy~SI(0CHz)3
CH,CH,CH,~Si(OCH3)3
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CI)H3 CI)H3
O‘ésii“o%sli—CH2CH2CH2—O‘6CHZCHZO)‘4CH3
} CH3 /2 CHj
CF30—(CFZO);(C2F4O)q—1CFz-(.l\,"CHZCHzCHZ—Si(OCH;g)\g
CH,CH,CH,—-Si(OCH3)3

CgH1—Si(OCH5)
HaC /816 ( 3)3

Ssi
VN
HaG P Q PeHismSiOCH);
CF3O—(Con)p1"(CF2CF20)q1—CF2'CH2_O-C3H6—Si S|\
/ “CH,

0.0

/SI
HaC

CgH16"Si(OCH3)3
C3Hg—Si(OCH3);

CF3O‘(CF20>—1€CF2CF20)'CF2_CH2'—O‘_CgHe_SI‘_C3H6_SI(OCH3)3
p q1

C3H6_SI(OCH3)3

C3H6"‘O_CH2_CFZ_O_(Con)p1_(CF2CF20)q1_CFz_CHz_O_C3H6"Si(OCH3)3
HsC

Ssic
HC O O\ CaHo0=CHy=CF,=0~(CF0)py(CFCF;0)qi=CFy~CH,=O~CaHg=Si(0CHs)g
C3F7_C3H6_Si Si
/ Nen
0.0
Si
e
C3Hg=0—CHy—CF,~0~(CF 0)p1—(CF2CF ,0)q~CF,~CHy—0~C3Hg=Si(OCHs)s
CaHg—Si(OCHs)
HiC._ 3Hg—Si(OCH3)3
Si
. — ~
HaC /O O\ CaHomSIOCHy);
CF30"(Con)p»]—(CF2CF20)q1_CF2_CHz'o—C3H6_Si S|\
/ “CH,
OO
/SI
HsC

C3H6_S|(OCH3)3
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C3H6_S|(OCH3)3
C3F7O—HCFCFZOCH20-(CFQOHCFZCFZO%CFZ—CHZ—O—CgHs—Si—C3H6—Si(OCH3)3
P
q1

C3H6_S|(OCH3)3

trong d6 Me 13 metyl, mdi p1, q1, r1, s1, va t1 doc 1ap 1a mot s6 nguyén nim trong
khoang tir 1 dén 200, téng cua pl, ql, rl, s1, va tl bang 3 t6i 500, mdi don vi
trong cac ngodc don co thé dwogc bd tri ngau nhién.

7. Hé 16p chéng bam nuéc/dau nhu duge néu & muc bét ky trong sb cac muc tir 1
téi 6, trong do nén duge lam béng oxit kim loai, kim loai, nhua, gém, thach anh,
thiy tinh, saphia, hodc kim cuong.

8. Phuong phap tao ra hé 16p chéng bam nu6e/ddu nhu duge néu & muc bt ky
trong s cac muc tir 1 t6i 7, phuong phap nay bao gbm cac buée:

phu uét dung dich chira hop chét silic hitu co ¢6 cac nhém silanol trong dung moi
18n trén bé mit cua nén,

1am kho dung moi dé tao ra 16p 16t,

phu uét dung dich chura hop chét d3 duoc flo hoa trong dung mdi Ién trén 16p 16t
nay va sau d6 lam kho dung méi, hodc chuin bi dung dich chira hop chat da duge
flo hoa trong dung mdi, lam bay hoi dung mdi, va pht kho hop chét da dugc flo
hoéa 1€n trén 16p 16t nay, va

dong ran hop chét da duoc flo hoa nay dé tad ra 16p chéng bam nuéc/dau.

Hé 16p chbng bam nuéc/dau duge dé xuit theo sang ché c¢6 16p chéng bam
ban c6 tinh chét chéng bam nude/diu duge cai thién bam dinh chit vao bé mit
ctia nd. Phuong phap tao ra hé 16p chéng bam nu6e/dau cho.phép tao ra 16p c6
lién quan bdi quy trinh wét (vi dy, phu 1an, phi quay, phd phun, phi c¢6 hoa van,
pht nhudm, phu gat hodc phtt khe) ma khong can ding dén quy trinh chan khong
hodc quy trinh gia nhiét ¢ nhiét do cao. H¢ 16p chéng bam nuéc/diu va phuong
phép nay la hitu ich trong nhiéu tmg dung khac nhau, vi dy, cac vat phim doi héi
phai ¢o bé mat chéng bam ban, dién hinh 13 vo cua dung cu dién tu, thiét bi dau
cubdi c6 thé deo dugc, thiét bi nha bép, thiét bi vé sinh, than vo cia phuong tién van

tai, man hinh cam Ung, mang bao vé, va cac vat phdm tuong tu.
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M6 ta chi tiét sang ché

Tiép theo, sang ché duge mo t mot cach chi tiét.

Sang ché dé xuit hé 16p chéng bam nudc/dau bao gbm nén, 16p 16t nim
trén nén nay, chu yéu duoc ciu thanh bodi hop chét silic hitu co ¢6 cac nhém
silanol, va ¢6 d6 day nim trong khoing tr 0,5 dén 500nm, va 16p chéng bam
nuéc/dau ndm trén 16p 16t, chi yéu dugce chu thanh boi san phdm déng rén cia
hop chét hitu co da duoc flo hoa, va c6 do day nam trong khoang tir 0,5 dén 30nm,
duoc tao ra, vi du, boi phuong phép bao gém cac budc phu udt dung dich chira hop
chét silic hitu co ¢ cac nhom silanol trong dung mdi 1én trén bé mit (it nhat mot
bé mit) cda nén, 1am kho dung moi dé tao ra 16p 16t, phu w6t dung dich chira hop
chit da duogc flo héa trong dung moi (tirc 13, chat chéng bam nudc/dau) 1én trén
16p 16t nay va sau d6 lam kho dung mdi, hodc chuén bi dung dich chira hop chat
da duogc flo hoa trong dung mdi, lam bay hoi dung mdi, va phu kho hop chét da
dugc flo hoa 1én trén 16p 16t nay, va dong ran hop chit da duoc flo hoa nay dé tao
ra 16p chdng bam nuéc/dau.

Nén ma c6 thé dugc st dung theo sang ché nay khong bi gi¢i han cu thé va
va t6t hon néu dugc chon tir oxit kim loai, kim loai, nhua, gém, thach anh, thuy
tinh, saphia, va kim cuong.

Céc oxit kim loai tao nén thich hop bao gém SiO, Si0,, Al,Os, ITO, In,03,
Sn0,, ZrO,, TiO,, Ti,03, Ti4O7, Tiz0s, Nb,Os, Ta,Os, Y203, WO;, HfO,, va
La,Ti,0. A

Céc kim loai tao nén thich hop bao gdm magie, hop kim magie, titan, hop
kim titan, crom, sét, niken, coban, dﬁ“)ng, kém, yttri, ziconi, columbi, molipden,
ruteni, rodi, paladi, bac, vonfam, platin, vang, thép khong ri, nhom, hop kim nhém,
duyara, va Hastelloy.

Céc nhua tao nén thich hop bao gém nhura nhiét déo va nhua nhiét ran.

Céc nhua nhiét déo thich hop néu trén bao g%)m xenluloit, xenluloza axetat,
xenluloza propionat, xenluloza butyrat, polyamit béo nhu nylon 6, nylon 66,
nylon 12, polyamit thom, nhya (met)acrylic, nhua ABS, nhua AS, polystyren,
polyolefin nhu polyetylen (ty trong thip hodc ty trong cao) va polypropylen,

polyvinyl clorua, polyvinyliden clorua, copolyme etylen-vinyl axetat, ruou
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polyvinyl, polyaxetal, polyeste no nhu polycarbonat, polyetylen terephtalat,
polybutylen terephtalat, polyeste thom, polyete keton, polyete ete keton,
polysulfon, polyete sulfon, polyete imit, polyarylat, polymetylpenten, ionome,
polyme tinh thé 16ng, polyimit, polyamit imit, nhua flo, polyphenylen sulfua,
polyphenylen oxit (da cai bién), va polyuretan nhi¢t déo. Cac nhya nhiét ran thich
ho‘b bao gdm nhua epoxy, polyeste khdng no, polyuretan nhiét ran, polyimit,
polyme dietylen glycol bisalyl carbonat (thudong goi 1a CR-39), (co)polyme cia
di(met)acrylat ctia bisphenol A (da halogen héa), (co)polyme ctia di(met)acrylat
da dugc cai bién bang uretan ciia bisphenol A (d4 halogen héa), va copolyme cta
cac hop chét diacrylat hogc rugu vinyl benzyl cung véi cac hop chét thiol khéng
no.

Lé6p 16t ndm trén nén chu yéu duogc cu thanh bsi hop chét silic hiru co ¢6
céc nhom silanol, t6t hon néu it nhét 1a 50% trong lugng 12 hop chét silic hitu co,
va ¢6 d6 day nim trong khoang tir 0,5 dén 500nm. Lép 16t nay c6 thé duoc tao ra
bang cach phi u6t dung dich chira hop chét silic hiru co ¢6 cac nhém silanol trong
dung méi 1én trén bé mit ctia nén, va lam khd dung dich nay dé loai bo dung méi.

C6 thé tt hon, néu hop chét silic hiru co ¢6 cdc nhém silanol nay ¢ it nhét
hai, t6t hon nita 13 it nhit ba, va con tdt hon nita néu it nhat bdn nhém silanol
trong mot phéan tir. Néu s6 lugng nhém silanol nhé hon hai, thi 16p phi c6 thé yéu.
Luu ¥ ring c6 thé t6t hon, néu hop chét silic hitu co ¢ cdc nhém silanoi nay co
ham luong silanol ndm trong khoang tir 0,0001 dén 0,05 mol/g, t6t hon nira 14
nim trong khoang tir 0,001 d&n 0,04 mol/g, va con t5t hon nita 1a ndm trong
khoang tir 0,005 dén 0,03 mol/g.

Hop chét silic hitu co c6 cac nhém silanol nay 6 thé dugc tao ra bang cach
thity phan hop chét silic hiru co ¢6 cdc nhém dé thity phén.

Céc vi du vé hop chét silic hitu co c6 cac nhém dé thiy phan bao gdm
metyltrimetoxysilan, dimetyldimetoxysilan, phenyltrimetoxysilan,
dimetoxydiphenylsilan, tetraetoxysilan, metyltrietoxysilan, dimetyldietoxysilan,
phenyltrietoxysilan, n-propyltrimetoxysilan, n-propyltrietoxysilan,
hexyltrimetoxysilan, hexyltrietoxysilan, dexyltrimetoxysilan,

1,6-bis(trimetoxysilyl)hexan, triflopropyltrimetoxysilan, vinyltrimetoxysilan,
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vinyltrietoxysilan, 2-(3,4-epoxyxyclohexyl)etyltrimetoxysilan,
3-glyxidoxypropylmetyldimetoxysilan, 3-glyxidoxypropyltrimetoxysilan,
3-glyxidoxypropyltrietoxysilan, p-styryltrimetoxysilan,
3-metacryloxypropylmetyldimetoxysilan, 3-metacryloxypropyltrimetoxysilan,
3-metacryloxypropylmetyldietoxysilan, 3-metacryloxypropyltrietoxysilan,
3-acryloxypropyltrimetoxysilan, tris(trimetoxysilylpropyl) isoxyanurat, triclosilan,
va diclosilan, ching c6 thé dugc sir dung & dang hon hop.

Khi thuc hién sang ché, t6t hon néu san phdm c6 trong lugng phan t cao
duoc tao ra bing cach thiy phan hop chit silic hitu co ¢6 cdc nhoém dé thiy phan
nhu néu trén, va thuc hién viéc ngung tu loai nudc dugc st dung lam hop chét
silic hitu co ¢6 cac nhom silanol. ,

C6 thé t6t hon, néu san pham ngung tu di dugc loai nudce thity phan nay c6
trong lugng phan tr trung binh khéi (Mw) nam trong khoang tir 300 dén 100000,
t5t hon nita 12 nim trong khoang tir 5000 dén SOOOO.I Khi duoc sir dung theo sang
ché, trong lugng phén tir trung binh khdi (Mw) ¢co thé dugc xac dinh, vi du, bsi
phép sic ky thim gel (GPC) bang cach st dung toluen lam dung mdi khai trién
theo chuén polystyren (dugc 4p dung tuong ty nhu & dudi).

Tét nhit 13, hop chét silic hitu co ¢ cac nhém silanol duoc st dung theo
sang ché 13 san phdm ngung tu da dugc loai nude thily phén cia tetraetoxysilan.

Hop chit silic hitu co ¢6 cac nhém silanol dugc pha lodng mot cach da dinh
bang dung mdi. Cac vi du duge uu tién vé dung mdi ding dé pha loang hop chat
silic hitu co ¢6 cac nhém silanol bao gdm rugu nhu metanol, etanol, isopropanol
va butanol, va ete nhu propylen glycol monometyl ete va polyetylen glycol
monopropyl ete, nhung khong chi gi6i han trong s6 nay. Mot dung moi thich hop
¢6 thé duge chon khi xét vé khia canh kha nang dé thAm w6t nén va diém soi cta
né. Co thé tét hon, néu dung dich chira hop chét silic hitu co ¢6 cac nhém silanol
trong dung mdi nay chua hop chét silic hiru co v&i ndng d6 nim trong khoang tir
0,01 dén 10% khéi luong, tot hon nita 1a ndm trong khoang tir 0,1 dén 2% khéi
lwong. Néu ndng d6 nay qua thip, s& c6 nhiéu phan khong dugc phu. Néu ndng @

ndy qua cao, s€ o thé xay ra su két tu thir cap gitta cac nhom silanol.
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Trong dung dich chtra hop chét silic hitu co ¢6 cic nhém silanol trong
dung moi, cac chét phu gia nhu chét hép thu tia cuc tim, chit 1am 6n dinh anh
séng,chétchéng OXy héa,chétlmn.déu,chétchéngtgo bot, chit mau, thudc
nhudm, chit lam phén tén, chét chéng tinh dién, chit chéng bam suong, va chét
hoat dong bé mit co thé duoc sir dung néu can.

L6p 16t duge cdu thanh chi yéu boi hop chét silic hitu co ¢ cdc nhém
silanol ¢6 thé dugc tao ra bing cach phi dung dich chia hgp chét silic hiru co ¢
céc nhém silanol trong dung moéi 1én trén bé mit nén bdi quy trinh phi uét, dic
biét 1a phii nhting, phu 13n, phi quay, pht phun, phui ¢6 hoa vén, phu nhuém, phu
gat, pht khe hodc phu dong, va sau d6 lam kho dung moi. Néu mubn, 16p phi nay
c6 thé duge nung nong & nhiét d nim trong khoang ma khong 1am anh huéng
dén nén, vi dyu, & nhiét dd ndm trong khoang tir 40 dén 500°C trong 1 phut t&i 24
gio.

L6p 16t ndm trén bé mit nén nay thudng c6 do day nim trong khoang tir
0,5 dén 500nm, tét hon 1a ndm trong khoang tir 3 dén 200 nm, t6t hon nita 14 nim
trong khoang tir 10 dén 100 nm mac du d6 day nay 1a dugc chon mot cach thich
hop tity theo nén cu thé. Khi dugc sir dung theo sang ché, 4o day c6 thé dugce xéac
dinh bing cac phuong phap da biét bét ky nhu phép do quang phé elip va phuong
phép phén xa tia X.

Tiép theo, mot 16p b& mit chéng bam ban (hoic 16p chéng bam nudc/dau)
duoc tao ra bang cach pha chit chong bam nuGe/dau 1én trén bé mit cia 16p 16t va
déng rin chat nay. Chét chéng bam nudc/diu cha yéu chira hop chét silic hitu co
da duoc flo héa. Co thé sir dung hop chit bt ki trong sb céac hop chét silic hitu co
da duogc flo hoa di duoc md ta trong JP-A 2007-197425, JP-A 2007-297589, JP-A
2007-297543, JP-A 2008-088412, JP-A 2008-144144, JP-A 2010-031184, JP-A
2010-047516, JP-A 2011-116947, JP-A 2011-178835, JP-A 2014-084405, JP-A
2014-105235, JP-A 2013-253228, JP-A 2014-218639, va WO 2013/121984 (céac
tai liéu sang ché 1, 4 tdi 16).

Duéi day, hop chét silic hitu co da duoc flo héa (hodc hgp chét da duoc flo

hoéa) duge mo ta mot cach chi tiét hon.
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Tt hon, néu hop chét da duoc flo hoa duge sir dung theo sang ché 1a hop
chét da dugce flo héa c6 it nhit mot nhém dé thiy phan & mot hodc nhiéu du. Tt
hon nita, néu hop chit nay 13 hop chét silic hitu co ¢6 nhém dé thity phéan trong
phéan tr va flo, nhom dé thiy phan nay thudng dugc chon tir cac nhém Cj.pralkoxy,
dic biét 1a Cy_jpalkoxy nhu metoxy, etoxy, propoxy va butoxy, cic nhom C,.
palkoxyalkoxy, dac biét 1a C,.jpalkoxyalkoxy nhu metoxymetoxy va metoxyetoxy,
nhém Cy.jpaxyloxy nhu axetoxy, nhom C,.jpalkenyloxy nhu isopropenoxy, nhom
halogen nhu clo, brom va iot, nhdm amino, va nhém silazan. Tbt hon, néu hop
chit da duoc flo héa nay 12 hop chit c6 nhém flooxyalkylen. Nhém flooxyalkylen
12 mdt hop chét co cu tric (poly)flooxyalkylen c6 cac don vi ldp lai: -CjF5;0-
duogc lién két v6i nhau trong d6 j 1a mot sé nguyén it nhat bang 1, t6t hon 1a nam
trong khoang tir 1 dén 6, t6t hon nira 12 nam trong khoang tir 1 dén 4. Dic biét 13,
cAu triic ndy c6 thé ¢6 3 t6i 500, t&t hon 1a 15 t6i 200, tot hon nita 1a 20 t6i 100, con
t6t hon nira 12 25 t6i 80 don vi ldp lai.

Don vi ldp lai: -CiF50- ¢ thé 1a mach thing hodc c6 mach nhénh. Céc vi
du bao g@)m cac don vi duéi day d‘éng thoi nhiéu loai don vi lap lai co thé dugc
lién két.

-CF,0-

-CF,CF,0-

-CF,CF,CF,0-

-CF(CF;)CF,0-

-CF,CF,CF,CF,0-

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

-C(CF3),0-

Tt nhét, néu cu tric (poly)flooxyalkylen 1a
~(CF3)¢-0~(CF,0),(CF,CF,0)(CF,CF,CF,0)/(CF,CF,CF,CF,0)s(CF(CF3)CF20)-(CF2)a-,
trong d6 mdi p, q, 1, s, va t doc 14p 1a mot s6 nguyén nam trong khoang tir 0 dén
200, t6t hon 13 p 1a mot sd nguyén nim trong khoang tir 5 dén 100, q 12 mot sb
nguyén nim trong khoang tir 5 dén 100, r 1a mdt s nguyén nim trong khoang tir
0 dén 100, s 12 mot sb nguyén nam trong khoang tir 0 dén 50, t 1a mot sé nguyén

nim trong khoang tir 0 dén 100, va pt+qtr+s+t 12 mot s6 nguyén nim trong
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khoéng tir 3 dén 500, t5t hon néu 12 mot sd nguyén nam trong khoang tir 10 dén
105. Mdi don vi trong cac ngodc don c6 thé duge bb tri ngdu nhién. Chi sb dudi d
doc 1ap 12 mot sé nguyén nam trong khoang tir 0 dén 8, tot hon 1a mot sé nguyén
nim trong khoang tir 0 dén 5, tot hon nita 12 mot s6 nguyén nim trong khoang tir
0 dén 2, va don vi ¢6 chi s6 dudi d c6 thé 13 mach théng hodc ¢6 mach nhanh. Cac
vi du cu thé duogc thé hién bang céc cu triic dudi day.

— (CF3)¢-0O-(CF,CF,0)q~(CF2)g—
— (CF3)q-O-(CF,CF,CF70)~(CF2)g—

— (CFz)d'-O-(CIJF CF20)-(CF2)g—
CF3

—-(CF3)¢-0-(CF20)(CF,CF,0)¢-(CF2)g——
— (CF3)4-0-(CF20),(CF,CF,0)q(CF,CF2CF20)~(CF ) g—
—_ (CFz)d--o-(CFZO)p-(CF2CF20)qv(CF2CFZCFZCFZO)S--(CFZ)dv—

— (CFZ)d"O'(CFZO)p'(CFZCFZO)q'(Cl:FC F20)¢-(CF2)g—
CF;

— (CF3)¢-0-(CF,0),(CF,CF,0)q(CF,CF,CF20)(CF,CF2CF,CF20)s-(CF2)g—

— (CF3)¢-0-(CF,0)(CF,CF20)q(CF,CF,CF20)(CF,CF ZCFZCFZO)S-((IZFCFZO)tv—(CFz)d-—

CF;
— (CF3)¢-0-(CF,CF20)4(CF,CF,CF,CF50)s-(CF2) g —

trong @6 mdi p’, q°, r’, s°, va t* doc 14p 1a mot sb nguyén nam trong khoang tir 1
dén 200, téng ciap’,q,r,s,vat béng 3 t6i 500, mdi don vi trong cic ngoic
don c6 thé duoc bd tri ngau nhién, d> doc 1ap 1a mot s& nguyén nam trong khoang
tir 0 dén 5, va don vi c6 chi s6 dudi d’ ¢6 thé 1a mach théng hodc ¢6 mach nhanh.

Tt hon nita, néu hop chat da dugc flo héa duge st dung theo sang ché 1a
hop chét silic hitu co da dugc flo héa dé thiy phan (hodc hop cht silic hitu co
chira flo d& thiy phén) c6 cong thirc bit ky trong s cac cong thtc (1) t6i (5). Hop
chit nay c6 thé duogc sir dung mot minh hodc & dang hdn hop.

(A-Rf),-Z Wy 6]
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REf«(ZWp),
Z-RE-ZWp),
A-Rf-Q-(Y)s-B
Rf-(Q-(Y)s-B)2
Trong cac cong thice (1) toi (5) nay, Rf 1a

-(CF2)4-0-(CF20),(CF,CF,0)(CF,CF,CF0)/(CF,CF,CF,CF,0)s(CF(CF3)CF,0)-(CF2)g-,

mdi P, q 1, s, vat doc lap 1a mot s6 nguyén nam trong khoang tir 0 dén 200,
pHqtr+s+t bing 3 téi 500, mdi don vi trong cac ngodc don co thé dugc b tri ngau
nhién, d 12 mot sé nguyén nam trong khoang tir 0 dén 8, don vi c¢6 chi sé duéi d c6
thé 12 mach théng hoic ¢6 mach nhanh. “A” 1a flo, hydro hodc nhém da flo hoa
héa tri mot c6 nhém dau cudi -CF;, -CF,H hoic -CH,F, mdi Z va Z° doc 14p 1a
lién két don, hosic nhém hiru co héa tri hai t6i héa tri tim ma c6 thé chira nito,
oxy, silic, phospho hodc luu huynh va ¢6 thé da duoc flo hoa, W 12 nhém hitu co
hoa tri mot ¢6 nhém dau cudi d& thuy phan. Mbi chi sé duéi o va B doc 1ap 1a mot
s6 nguyén nam trong khoang tir 1 dén 7, t6t hon néu a 12 mot sb nguyén nim

trong khoéng tur 1 dén 3, tbt hon nita néu bang 1, B 1a mot s6 nguyén nam trong

@
3)
(4)
)

khoang tir 1 dén 3, o+p 12 mot s6 nguyén nim trong khoang tir 2 dén 8, t6t hon 1a

mdt s6 nguyén ndm trong khoang tir 2 dén 4, va y 1a mot sb nguyén nim trong

khoang tir 2 dén 8, t6t hon néu bang 2 hoic 3.

Q 14 lién két don hogic nhém hitu co hoa tri hai, & doc 1ap 1a mot s nguyén

nim trong khoang tir 1 dén 10, Y 1a nhém hiru co héa tri hai ¢6 nhém dé thiy phan

va B 1a hydro, Cy_salkyl hodc halogen.

Trong cac cong thic (1) téi (5) nay, Rf co c4u tric (poly)flooxyalkylen néu

trén:

-(CF,)4¢-O-(CF20),(CF>CF,0)4(CF,CF,CF,0){(CF,CF,CF,CF,0)5(CF(CF3)CF20)~(CF2)a-,

cac vi du vé ching 1a nhu duge minh hoa & trén.

Trong cac cong thirc (1) va (4), “A” 1a flo, hydro hodc nhém da flo hoa hoa
tri mot c6 nhom déu cudi -CF;, -CF,H hoic -CH,F. Trong s6 d6, cac nhém -CFs, -

CF,CF; va -CF,CF,CFj3 1a dugc uu tién.
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Trong céac cong thuc (1) té1 (3), mdi Z va Z’ @oc lap 1a lién két don, hoic
nhém hitu co hoa tri hai t6i hoa tri tim ma c6 thé chira nito, oxy, silic, phospho
hodc luu huynh va cé thé da duoc flo hdéa. Nhém hitu co ndy c6 thé duogc thé hién
bang cong thire (L).-M trong d6 e 1a mot s6 nguyén nam trong khoang tir 1 dén 7,
t6t hon 1a nam trong khoang tir 1 dén 3.

trong do, L 1a lién Kkét don, oxy, luu huynh hodc nhém hiru co hoa tri hai.
Trong céc cong thirc (1) téi (3), L trong Z 1a nhém lién két gitra nhém Rf va nhém
M (hoic nhém W), va L trong Z’ 1a nhém lién két gitta nhém M (hoic nhém Rf)
va nhém Rf. Tt hon, néu nhém hitu co héa tri hai ndy 12 nhom hiru co hoa tri
hai ¢6 1 t6i 12 nguyén tir cacbon da dugc thé hodc khong dugc thé ma c6 thé chia
mdt hodc nhidu lién két dugc chon tir nhém bao gdm lién két amit, lién két ete,
lién két este, nhom silylen hitu co dugc thé hai 14n nhu dimetylsilylen, va nhom
c6 cong thire: -SifOH][(CH,)Si(CHs)s]- trong d6 f 1a mot s6 nguyén nim trong
khoang tir 2 dén 4, t6t hon nita 12 nhém C,.phydrocacbon Hc')a tri hai da dugc thé
hodc khong dugc thé ma c6 thé ¢6 cAu triic néu trén.

Céac vi du v& nhom C,._j,hydrocacbon héa tri hai da dugc thé hoac khong
dugc thé bao gdm nhém alkylen nhu etylen, propylen (trimetylen hodc
metyletylen), butylen (tetrametylen hodc metylpropylen), hexametylen, va
octametylen, nhém arylen nhu phenylen, va td hop ctia hai hodc nhiéu nhém nay,
nhu nhém alkylen-arylen. Trong cadc nhém nay, mot s6 hoic tit ca cac nguyén tir
hydro lién két cacbon c6 thé dugc thé boi cac nguyén tir halogen nhu flo va iot.
Trong sb6 d6, cac nhém C,_salkylen da duge thé hoic khong dugce thé hodc nhom
phenylen 1a dugc uu tién.

Céc vi du vé nhém hiru co héa tri hai L bao gbdm cac nhém cé cAu tric
dudi déy, va td hop ciia hai hoic nhiéu nhém nay.

—(CH2)y—O0—(CH2)y—
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_GCHZ# _CHZ_?H_

I ?fH2f+1
—CF— _CHz"C_‘
| CHars1 l
CF3 |
—CHy,-CH—
Me ®)
. I
_(CHZ)g_SI|—_ —C—NH—(CHy)y—
Me
T 0
——(CHy)g—Si— —C_T_(CHZ)f_—
(CH,):Si(Me); Me
I n e 0 e
—C—N—(CH,)— —C——N—(CHz)f—?i—sz— ——C—N—(CHz)f—?i—
Z I Me @ Me
™ AN
l\llle
o Si<—CH2CH2——-
[ Me
—C—0—(CHp)y— -——C—T
| Me
Me | l\llle l\llle l\llle
—Si—(CH,),—Si S|i Ti—
Me Me Me Me

Trong d6 f 1a mot sb nguyén nam trong khoang tir 2 dén 4, b 1a mot s6 nguyén
nim trong khoang tir 2 dén 6, tot hon 1a nim trong khoang tir 2 dén 4, mbiuvav
12 mot sb nguyén nam trong khoang tir 1 dén 4, g 12 mot sb nguyén nim trong
khoéng tir 2 d&n 4, va Me 1a metyl.

Ngoai ra, M 1a lién két don, nito, silic, cacbon, phospho hodc nhém chira
nguyén tir nhu vy, hodc nhém hitu co hoa tri hai t6i héa tri tim. Déc biét, M 1a

lién két don, nhém hoa tri hai -RIZC-, nhom hoa tri hai R® »Si-, nhém hoa tri hai -
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NR*-, nhém hoa tri ba -N=, hhém hoa tri ba -P=, nhém hoa tri ba -PO=, nhoém hoa
tri ba -R!C=, nhém hoa tri ba -R3Si=, nhém hoa tri bdn -C=, nhém hoa tri bbn -O-
C=, nhém hoa tri bdn -Si=, hodc cac géc siloxan hoéa tri hai téi tam. Trong céac
cong thire (1) toi (3) nay, M trong Z 1a nhém lién két giita L (hoic nhém Rf) va
nhém W, va M trong Z’ 12 nhém lién két véi nhém Rf qua L.

Trong ban mo ta nay, mdi R! doc 14p 1a nhém C,zalkyl, nhém hydroxyl,
nhc’)rh c6 don vi 1ap lai gém nhom C;_oxyalkylen m ¢o thé ¢6 clu trac siloxan hiru
co duge thé hai 14n xen gifta ¢6 2 tGi 51 nguyén tr silic, hodc nhom silyl ete dugc
thé bang cong the R%SiO-. M&i R* doc 1ap 1a hydro, nhém Cj.salkyl, nhom aryl
nhu phenyl, hodc nhom Ci_alkoxy. Mbi R? doc 18p 1a nhom Cjalkyl, nhém C,.
salkenyl, nhom C,_salkoxy, hodc clo. R* 12 nhém C;.zalkyl hodc nhom Cg.jparyl
nhu phenyi. Khi M 1a gbc siloxan, thi t6t hon néu né c6 cau tric polysiloxan hitu
co mach théng, mach nhanh hodc vong ¢6 2 t6i 51 nguyén tur silic, t6t hon 1a 2 t6i
13 nguyén tir silic, t6t hon nita 1a 2 t6i 11 nguyén ti silic, con t6t hon nita 1a 2 t6i
5 nguyén tir silic. Polysiloxan hitu ¢co ¢6 nhom alkyl khong dugc thé hoic d flo
héa ¢6 1 t6i 8 nguyén tir cacbon, tdt hon nira 13 1 t6i 4 nguyén tr cacbon nhu
metyl, etyl, propyl, butyl hodc C;F;-CsHe-, hodc nhom phenyl 1a dugc uvu tién.
Polysiloxan hitu co nay c6 thé con chira chu tric silalkylen trong d6 hai nguyén tir
silic dugc lién két bai nhom alkylen, tirc 13, Si-(CH,),-Si trong d6 n 12 mot sb
nguyén nam trong khoang tir 2 dén 6, tbt hon 12 mot s6 nguyén nim trong khoang
tir2 dén 4.

Dudi day 1a vi du vé M d4 xéc dinh ¢ trén.
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Me OH | I
A el el
Me H
Me—Sli—Me MeO—S|i—OMe ﬁHz
é $ cl H,c—CH
D S G

rige

/(CH2CH20>I_CH3

@)

CH3 CHy
SI—CHZCHQCHZ o{—cH?CHzoa—oH3

CH3 CH3

_.CI;_.._

I\llle I\Ille h|/le I\I/Ie I\llle I\llle
—-?i—- —Sl‘,i—Ov—-SIi— ——Sli—O-—Sli—O—Sli—

Me Me Me Me -~ Me Me

I\I/Ie l\llle Me I\Ille l\llle’ I\Ille I\Ille I\llle l\llle
—Sl,i—O—Sl‘,i—O—Sli—O—SIi— —'Sl.i—O—SIi—O—SIi—O—Sli—O—SIi—

Me Me Me Me Me Me Me Me Me
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Me—Sli—Me Me-—Sl,i—Me
™~ 9 o7
—-—Sl»i—O—Sli—Me —sli—o—sli—o—sli—
Me c|> Me c|3 Me
Me—Si—Me Me—Si—Me
M
| 0—Si
/ No” Me— 7' Me
o) Si / \ /
| RN O Si
—Si—Me O \ /' \
\O S'/ _-Si O
PN | So—si”
/ Me Me l
Y
H3C\S_/
|
HsC O~ \o\ y
C3F7—C3Hg—3i Si
/ AN
O _0 CHs
/SI
H,C

Me—Si—Me Me—Si—Me

Me 0] O Me

Si—o0 Si/\/\Si 0—S;i
Me 0 0 Me

Me—Si—Me Me—Si—Me

trong do, i 1a mot sé nguyén nim trong khoang tir 1 dén 20, ¢ 1a mét s6 nguyén
nim trong khoang tir 1 d&n 50, va Me 13 metyl.
Trong cac cong thirc (1) t6i (3) ndy, W 1a nhém hitu co hoéa tri mot c6

nhom dau cubi d& thiy phan, tot hon 1 c6 cong thirc sau day.
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Rs.a
—--(CHz)m-éi-Xa
trong d6, R 14 C;_salkyl hodc phenyl, X 1a nhém dé thiy phén, a bang 2 hoic 3, va
m 12 mot s6 nguyén nim trong khoang tir 0 dén 10.

Trong cong thirc néu trén, cac vi du vé nhém dé thiy phan X bao gbm
nhom alkoxy c6 1 t6i 12 nguyén tir cacbon, dic biét 1a 1 t61 10 nguyén tir cacbon
nhu metoxy, etoxy, propoxy va butoxy, nhom alkoxyalkoxy c¢6 2 t6i 12 nguyén tir
cacbon, dac biét 1a 2 t6i 10 nguyén tir cacbon nhu metoxymetoxy va metoxyetoxy,
nhém axyloxy c6 1 téi 10 nguyén tir cacbon nhu axetoxy, nhom alkenyloxy c6 2
t6i 10 nguyén t& cacbon nhu isopropenoxy, nhém halogen nhu clo, brom va iot,
va nhém amino. Trong sé d6, cac nhém metoxy va etoxy 1a dugc uu tién.

R 1a Cy_salkyl nhu metyl hodc etyl, hodc phenyl, v6i metyl 1a dugce uvu tién.

Chi sé dudi “a” bing 2 hoic 3. Xét vé khia canh kha ning dé phan tmg va
d6 bam dinh nén, tdt hon néu “a” bang 3. Chi sé dudi m 13 mot sé nguyén nim
trong khoang tir 0 dén 10, t&t hon 1a mot s6 nguyén nim trong khoang tir 2 dén 8,
t6t hon nita néu bang 2 hoic 3. '

Trong céc cong thuc (1) téi (3), cac vi du vé cac cau tric ¢ cong thire (-

)oZWp va -ZWg bao g0m céc cdu tric sau day.
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I -
_‘C—N—(CHz)f_SIi—(CHz)mz_?i_Xa
Me R3_a
Me R3-a

|
—(CHR)y——Si—(CH2)m—Si—X,

(CHp)ma—Si—X,

(CHz)mZ_SIi_Xa

M
© b R3-a

Si
o~ S0

—L—Si—Me Me—Si—(CHz)mz—Sli—Xa

O R3—a

~ i/O

/S AN
Me (CH2>m2—s|,i—xa

R3-a

_L_(CHZ)mZ_SIi_Xa
Rs.a
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I\I/Ie I\I/Ie
—L Sl‘,i—O Sli_(CHZ)mZ_SIi_Xa

Me /. Me R3.a

trong do, L, R, X, f, ¢, va a 1a nhu dugc x4c dinh & trén; m1 12 mot sb nguyén nam
trong khoang tir 0 dén 10, tot hon 14 mot s& nguyén nim trong khoang tir 2 dén 8,
m2 13 mot s nguyén nim trbng khoang tir 1 dén 10, tot hon 12 mot sd nguyén nam
trong khoang tir 2 dén 8, va Me 1a metyl.

Trong cac cong thirc (4) va (5), Q 1a lién két don hodc nhém hiru co héa tri
hai, ma 1a nhém lién két gitta nhém Rf va nhém Y. Tét hon, néu nhém hitu co héa
tri hai dugc thé hién béi nhém Q 1a nhém hitu co héa tri hai ¢6 2 t6i 12 nguyén tir
cacbon da duoc thé hoac khong dugc thé ma c6 thé chira it nhit mét ciu trac duge
chon tir lién két amit, lién két ete, lién két este, nhom silylen hiru co dugc thé hai
lain nhu dimetylsilylen, va nhém duogc thé hién béi cong thiuc -
Si[OH][(CH,){Si(CH3);]- trong do f 1a mot s& nguyén nim trong khoang tir 2 dén
4, tbt hon nita 1a nhém C,.jhydrocacbon héa tri hai da duoc thé hoac khong dugc
thé ma c6 thé c6 céu tric néu trén.

Céac vi du vé nhém C,_j,hydrocacbon héa tri hai da duge thé hoic khong
duoc thé 1a nhu duoc dua ra 1am vi du & trén d6i v&i nhém C,.1phydrocacbon hoa
tri hai da duoc thé hodc khong duge thé L.

Céc vi du vé nhém hitu co héa tri hai Q bao gE“)m cac nhoém c6 céu tric
dudi day.

—(CH2)y—O0—(CHz),—
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—{CHy}— —CHy-CH—

I (I3fH2f+1
_?F_ oH _CHz’C_
fr12f+1
CFy | |
—CH,-CH—
N T
. I
—(CHz)g—Sll— —C—NH—(CH,)i—
Me
T I
(G5 N —
(CH,)Si(Me)3 Me
|| n e 0 N
—C—N—(CHy)— —C-——N—(CHz)f—?i—CgH4— ——C—N—(CHz)f—?i—
l\llle
Il Me
—C—0—(CHy)y— —C—N
Me
Me Me I\|/Ie I\|/Ie
——Si—(CHy)p,—Si Sli Sl.i—
Me Me Me Me

trong d6, f 14 mot sé nguyén nim trong khoang tir 2 dén 4, b 1a mét sé nguyén
nim trong khoang tir 2 dén 6, tot hon 1 ndm trong khoang tir 2 dén 4, mbiuvav
12 mot s6 nguyén nim trong khoang tir 1 dén 4, g 1a mot sb6 nguyén nim trong
khoang tir 2 dén 4, va Me 1a metyl.

Trong céc cong thic (4) va (5), mdi Y doc 1ap 1a nhém hitu co hoa tri hai

c6 nhém dé thay phan, t6t hon 13 nhém cé cong thirc sau ddy.
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R3-a
—M (CHZ)k-(l}i—Xa
h
trong do, R, X, va a 1a nhu dugc x4c dinh & trén; k 14 mot sb nguyén nam trong
khoéng tir 0 dén 10, t&t hon 12 mét s6 nguyén nim trong khoang tir 1 dén 10, tét
hon nita 1a mot s6 nguyén ndm trong khoang tir 2 dén 8, con tét hon nita 1a mét sb
nguyén nam trong khoang tir 2 dén 6; h 12 mot s6 nguyén nim trong khoang tir 1
dén 6, tot hon néu béng 1 hodc 2. M’ 1a nhém hydrocacbon hoa tri ba t61 tam, tbt
hon 12 héa tri ba hodc bén da dugc thé hoic khong duge thé, trong d6 mot vai nhom
hodc tAt ca cac nguyén tir cacbon c6 thé dugc thé boi nguyén tir silic va mot vai
hodc tt ca cac nguyén tir hydro lién két cacbon c6 thé duoc thé bai cac nguyén tir
halogen nhu flo.

Tot hon, néu M’ dugce chon tir cdc nhém ¢6 céc cau trac dudi day.

——CHR5CH CHR5?H——
l\|/|1 MZ_
I |
R5

—C—CH—  ——CH—CH—

trong do, M! 12 lién két don, nhém Cj.shydrocacbon hoa tri hai da dugc thé hoac
khong duoc thé, hodc nhom silylen hitu co dugc thé hai 1an nhu dimetylsilylen.
M? 12 nhém hoéa tri ba ¢6 cong thic: -R'C= hoic nhém héa tri ba c¢6 cong thic: -
R3Si=. R! va R® 1a nhu duogc x4c dinh & trén: R’ 14 hydro hodc nhém hydrocacbon
hoa tri mot, tiéu biéu 1a nhém C;_galkyl nhu metyl, etyl hodc propyl.

Vi du v& M' gbm lién két don, phenylen, dimetylsilylen va tetrafloetylen.

Du6i day 1a vi du tiéu biéu vé M?.
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Me—Si—

trong d6, Me 1a metyl.
Viduy, Y dugc chon tir cic nhom sau day.

——CH,CH— ——CH,CH—

|
(CH2)k1—SiX3

SiX,
——CH,CH— ——CH,CH—
Me—Si—Me Me—Si—(CHy)i2
SiX
(CHZ)kZ (CH2)k2 3
SiX3 SiX,
_CHzcl:H_ |\|/'e
CF,CF; | —C—CH—
S|X3
—CH-CH— SiXs
Me
SiX,

trong do, X 1a nhu dugc xac dinh trén day, k1 1a mot sb nguyén nam trong
khoang tir 0 dén 10, t&t hon 12 mdt s6 nguyén nam trong khoang tir 1 dén 8, k2 1a
mot sé nguyén nim trong khoang tir 2 dén 10, t6t hon 13 mot sé nguyén nam trong
khoang tir 2 dén 8, va Me 1a metyl.

Trong cac cong thuc (4) va (5), & 1a mét sé nguyén nim trong khoang tir 1
dén 10, t6t hon 12 mot s6 nguyén nam trong khoang tir 1 dén 4.

Mbi B doc 1ap dugc chon tir hydro, nhém C;_4alkyl nhu metyl, etyl, propyl

va butyl, va nguyén tir halogen nhu flo, clo, brom va iot.
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Céc vi du vé cac hop chét silic hitu co dd dugc flo hoa dé thity phéan (hop
chét silic hitu co chira flo dé thity phan) c6 cac cdng thirc (1) tdi (5) bao gbm cac
chu truc duge thé hién dudi day.

CFso ‘é CF2CF20HCF20F2CF20F20>‘CF2CF20F2_C2H4_SI(OM6)3
q1 s1

u P
CF3O{CFZOHCFZCFQO}CFz—C—N—(CH2)3—S|i—C2H4—Si(OMe)3
p1 q1
CH;
Me
CF3O~<CF20 CFZCFZOHCF CFZ—Oa-(I: —CH,CH,—Si—C,H,—Si(OMe);
p1 t1

C CF, C,H,—Si(OMe)5

OH

CF3O-(CFZOHCFZCon}CFZ—C—C3H6—Si(OMe)3
p1 q1

C3H5—Si(OMe)3
Me

CF3o%ConHCFZCFZOﬂCFZCFZCFZO5—TF—CHZCHZ-Si-—czH4—Si(0Me)3
p1 q1l 1
CFs C,Hs—Si(OMe);

OH
CF3O~<CFZOHCFZCFZOHCF—CFZ—O CF—C—C3Hg—Si(OMe)
p1 q1 I t1| ]

CFs CF3 CsHg—Si(OMe);

Me

CF3O-€CFZO CFzCFZOHCFZCFZCF20>—CFZCF2—CHZCH2—Si—CzH4—Si(OMe)3
p1 q1 r1
C,Hs—Si(OMe);

OH OH
(MeO)3SI_C3H6_C—CF20—<Con)—(Ccmon%CFz_C_C3H6_SI(OM6)3
q1

p1
(MeO)3Si—C3H6 C3H6—S|(OM6)3
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| 2

q1 t

CF3 sl.i—czH4
A
Me CoHa Si(OMe);
NsioMe)s
CF3O-<CFZO)—<CF2CFZO CF—CFZ—O%CF—(CHch)-H
p1 q1 I t1| I 2
CF5 CFs  CoHs
\
Si(OMe)s

1

CF3O-(CF20)—(CFZCF20)—<CF CF2—O)—CF—€CHZCH)—H
P ql | t1 l I 2
C C

F3 F3 Si—Me
M/
©  C,H,
Si(OMe),
CF3O-<CFZOHCF2CFZO)—€CF CFZ—O)fC —(CHZCH}H
p1 q1 t1 | 2
C CF,
Si(OMe),
cFso{CFZOﬂCFZCFZOHCFZCFZCFpHCFZCFZCFZCFZO-)fc:F—CFz—o CF—(CHZCH)-H
p1 a1 1 s | | | 2
CF3 CF3 / C2H4
Me SI(OMe)3
C,H,
Nsi(OMe),

CF30‘<CF20>—<C F2C onHCcm cm F20>—< CF2C F2C F2C F20>‘ CF20F2_
s1

p1 q1 r1
L——écHzc':H—)H
2

Me—Si—C,H,—Si(OMe),

C2H4—Si(OMe)3
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CF3O‘<CF20>‘(CF2CF20>‘< CFZCFZCFZO#CFZCFZCFZCFZO% CF,CFo—
p1 q1 r1 s1

—éCHZCH%H
| 2

Si(OMe),
CF3O<(CFZO)-<CcmFZO){CFZCFZC&O)—{CF2CF2CF2CF20)7CFZCF2
p1 q1 r1 s1
——<CHZCH)-I
| 2
Si(OMe);
CgF7O~<CF2CF2CF20>‘CFZCF2—€CHZCH>—H
1 l 2
Si(OMe),
H—%CHCHZ%CF—O-(CFZOH CF,CF,0 HCF—CFZ—O%CF%CHZCH)—
I 2 l p1 q1 | t1 l
/02H4 CF, CF; CFj 02H4
(MeO),Si ' \Si(OMe)3

0-CH,CH,CH,~Si(OCH3)3
CF30~(CF,0)—(C4F 40)—CF,~C-CH,CH,CH,~Si(OCH3)5
i " (IDHQCHZCHZ—Si(OCHg,)g,
o—éCHZCHZO)—CHs
CF30~(CF20)—(CaF 40) - CF2~C-CH;CH;CH,SI(OCHY)s
CH,CH,CH,—Si(OCH3)5
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GHa\ ¢Hs
0-Si-0 sl,i—cHQCHZCHZ—O{CHZCHZO)LCHE,
} CHs /> CHs3

CF30~(CF20)—(CF40)—CF5~G-CH,CH,CH,=Si(OCH)3
P q

CF30—(CF,0)p—(C

|
CH20H20H2_8|(00H3)3

CgH1~Si(OCH3)3

HSC\Si
_Si
HC O O\ Cebtis™SIOCH);
F2CFzO)q1-CF2'CH2‘O_C3H6_Si Si
N
/ “CHs
O\Si/ ©
Hee”

CgH16~Si(OCH3)3

C3H6_SI(OCH3)3

CF3O‘(CF20>p—1€CF20F20>'CF2_CH2—O"‘C3H6_SI"—C3H6_SI(OCH3)3

H3C

q1
C3H6_SI(OCH3)3

CHe=0—CHy—CF,—~0—(CF20)51—(CF,CF,0)qi~CF,~CH,~0—C3Hg=Si(OCHa)s

\Si
P
HC 07 0\ C3Hg=0—CH,—CF,~0—(CF,0)p1—(CF,CF,0)qi~CF,~CH;~0~C3Hg—Si(OCHz)s
C3F7"C3H6_Si Si
0 -0 Cf
Si”-
Hye”
C3H6‘-O_CH2-CF2_O_(CFzO)p1_(CF2CF20)q1-CF2_CH2—O‘03H6“Si(OCH3)3
C3Hg—SIi(OCH
HiC_ | 3Hg—Si(OCH3)3
Si
N
HSC\ /O O\ CaHe=SIOCHy)
CF3O—(CF20)p1—(CF20F20)q1-CFz'CHz_O_CQ,He_Si S|\
CHs;
O~..-©
/SI
HsC

C3Hg—Si(OCHg)3
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C3H6_S|(OCH3)3
C3F7O_HCFCFQOCHzo‘<CF20>_1<CF2CF20}CFZ'—CHZ—O—C3H6—SI—C3H6_SI(OCH3)3
p
q1

C3Hg—Si(OCH3);

trong d6, Me 1a metyl, mdi pl, ql, rl, s1, va t1 doc lap 1a mot sb nguyén nam
trong khoang tir 1 d&n 200, téng cua pl, ql, rl, s1, va t1 bang 3 t&i 500, mdi don
vi trong c4c ngodc don ¢ thé duge b tri ngdu nhién.

Hop chét silic hiru co da duge flo héa d& thity phan (hop chat silic hitu co
chira flo d& thity phan) c6 cong thirc bat ky trong sb cac cong thie (1) to (5) ¢6 thé
chira cac hop chit nhur vay trong d6 mot vai nhém hoic tit ca cac nhém dé thiy
phan (X) dugc thity phan, tirc 13, X 12 nhém OH va c6 thé con chira cac hop chét
nhu vy trong d6 mét vai nhom hoic tit ca cac nhém OH duoc ngung tu.

Mong mubn 12 hop chét da dugc flo héa nay dugc pha lodng truée bang
dung mdi. Dung méi duoc str dung nhu viy khong bi gi6i han cu thé mién 1a hop
chét da dugc flo hoéa ndy dugc hoa tan ddng nhét. Cac vi du bao gdm dung mai
hydrocacbon béo da duoc cai bién bang flo (vi du, perfloheptan va perflooctan),
dung mdi hydrocacbon thom da duogc cai bién bang flo (vi duy, 1,3-
triflometylbenzen), dung mdi ete da dugc cai bién bang flo (vi du, metyl
perflobutyl ete, etyl perflobutyl ete, perflo(2-butyltetrahydrofuran)), dung moi
alkylamin da duoc ci bién bang ﬂo (vi dy, perflotributylamin, perflotripentylamin),
dung mdi hydrocacbon (vi dy, xang dau, toluen, xylen), va dung mdi keton (Vi
du, axeton, metyl etyl keton, metyl isobutyl keton). Trong sb d6, cac dung moi da
duogc cai bién bing flo 12 duoc mong mudn vé kha ning dé hoa tan va tinh bén, va
cac dung mdi ete da duge cai bién bang flo va dung méi hydrocacbon thom da
duogc cai bién bang flo dugce dic biét wu tién.

Céc dung mdi néu trén céd thé dugc st dung mdt minh hodc & dang hén hop.

Tt hon, néu dung méi nay duoc st dung véi ham luong dé sao cho ndng
d6 ctia hop chit da duoc flo héa c6 thé nim trong khoang tir 0,01 dén 50% khoi
lwong, t&t hon nita 13 ndm trong khoang tir 0,03 d&én 10% khéi lugng, con tt hon
nira 14 nim trong khoang tir 0,05 dén 1% khéi luong ciia chit chéng bam

nuéc/dau (dung dich chira hop chit di dugc flo héa trong dung moi).
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Chét chéng bam nuéc/dau chira hop chit da duoc flo héa nay co thé duoc
phii 1én cac nén béi cac quy trinh da biét bat ky nhu quy trinh phit w6t (vi dy, phit
nhung, phu lan, phta quay, phi phun, pht cé hoa vén, phu nhu¢m, phu gat, va phu
khe) va 1am bay hoi. Mic di cac diéu kién phi va cac didu kién khac c6 thé phu
hop vé6i cac quy trinh da biét trong linh vue k¥ thuat ndy, song s& ¢ hiéu qua néu
chat chéng bam nudc/dau chira hop chét da dugc flo hoa nay duoc ling phu boi
quy trinh pha u6t boi vi 16p 16t da duge lang phi béi quy trinh phi wét.

Hop chét da duoc flo hoa nay c6 thé duoc dong rin & nhiét do trong phong
(25°C) trong 1 t6i 24 gid. Viéc dong rin c6 thé duge hoan tat trong mét khoang
thoi gian ngin bing cach nung noéng & nhiét dd nim trong khoang tir 30 dén
200°C trong 1 phut t6i 1 gid. Viée dong rén trong cac diéu kién am (do éfn tuohg
d6i 50 t61 90%) 1a duoc wu tién dé ting tdc qua trinh thity phan.

Luuy réng bé mat cia 16p 16t trén nén c6 thé duge lam sach hoic dugc
hoat hoa bai viée xtr Iy plasma, xir Iy UV hodc xir Iy ozon trudc khi phti chat
chéng bam nude/dau chira hop chét da dugce flo héa 1én trén né.

Lé6p da flo hoa (16p chdng bam nude/dau) cia hé 16p chdéng bam nude/dau
theo sang ché c6 d6 day nam trong khoang tir 0,5 dén 30nm, tét hon 12 nim trong
khoéng tir 1 dén 20nm. Néu 16p nay qué day, chét xir Iy nay c6 thé két tu véi nhau,
lam giam kha nang hién thi. Néu 16p ndy qua mong, thi cac tinh chit bé mit va kha
nang chiu mai mon c6 thé khong du. |

Céc vi du vé hé 16p chéng bam nuéc/dau theo sang ché da duge tao ra nhu
vay bao gém vé cua hé théng dinh vi 6 t6, may tinh ca nhan, dién thoai thong minh,
may anh k¥ thuét sb, may quay video k§ thuét s§, may trg Iy ca nhan k§ thuat s6
PDA, mdy nghe nhac cdm tay, may nghe nhac 13p trén xe 6 t, va ban giao tiép tro
choi; cac vat phém quang hoc nhu cac thau kinh (vi du, 6ng kinh may anh, mat
trong kinh mét, mat trong kinh ram, thau kinh thuc té a0 tang cudong AR, va thau
kinh thuc té a0 VR), céc dung cu bi y té (vi dy, ndi soi da day, dao ph?lu thuat,
may do huyét 4p, chup X quang tia X, va chup cong huéng tir), man hinh tinh thé
16ng, man hinh dién phét quang hiru co EL, cac vt phdm mém déo, man hinh cam
ung, mang bao v¢, mang chéng phan xa, dia nén, dia DVD, va dia Blu-ray; thiét bi

vé sinh nhu bdn tim va chiu ria; thiét bi nha bép nhu quéy bép; cira sb va chup
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dén pha cta 6 t0, tau hoa va mdy bay; cau kién ngoai that cia cong trinh x4y
dung; phu kién nha bép; phong cho; tdc pham nghé thuét; than, vanh banh xe
nhom va guong cla cac phuong tién van tai; va nap chup ctia cam bi€n tin sd cuc

ky cao (EHF).

Vi du thwre hién sang ché
Cac vi du cua sang ché va cac vi du so sénh dugc dua ra dudi diy nham

minh hoa sang ché, nhung sang ché khong chi gi6i han & cac vi du nay.

Vidu 1 va cac vi duso sanh 1 téi 5
Tao ra 16p 1ot

Cac 16p 16t 1 téi 5 duge tao ra trén nén nhya acrylic (Engineering Test
Service Co., Ltd., Acrylic Delaglas A, mau nén day 2mm, rng 50mm, dai

100mm) theo c4c phuong phép dudi day.

Tao ra 16p lot 1

Béng c4ch phil nhing nén bang chit 16ng xir Iy chira san phdm ngung tu da
dugc loai nude thity phan cla tetraetoxysilan (Mw 25,000, ham luong silanol
0,01mol/g) d dugc pha lodng bang butanol véi ndng d6 0,5% khdi lugng tinh khi
& dang ran va 1am kho 16p pht nay & nhiét 6 trong phong (255C) trong 1 gio, 16p
16t 1 day 20nm dugc tao ra trén n_én nay. Budc phi nhing bao gbm viéc nhiing

nén trong chét 16ng xi 1y trong 30 gidy va kéo 1én véi tbc d6 150mm/phut.

Tao ra l6p 1ot 2

Biang cich phi nhing nén bing chét léng xtr 1y chita tetraetoxysilan da
duoc pha lodng bing etanol véi ndng d6 0,5% khéi luong tinh khi & dang ran va
déng rén 16p phu nay & 80°C va do 4m tuong ddi 80% trong 24 giv, 16p 16t 2 day
20nm dugc tao ra trén nén nay. Viéc phu nhing niy bao gbm viéc nhung nén

trong chit 1ong xtr Iy trong 30 gidy va kéo 1én véi tdc dd 150mm/phut.

Tao ra 16p 16t 3
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Bing cach phii nhing nén bing chit léng xir ly chtta pentame cia
tetractoxysilan da dugc pha lodng bing butanol véi ndng d6 0,5% khdi Iugng tinh
khi & dang rin va déng rén 16p phu nay & 80°C va d6 4m tuong d6i 80% trong 24
gid, 16p 16t 3 day 18nm duoc tao ra trén nén nay. Viéc phi nhing ndy bao gbm
viéc nhung nén trong chit léng xir 1y trong 30 gidy va kéo 1én véi tdc do

150mm/phit.

Tao ra 16p 16t 4

Bing cach pha nhing nén bang chét 16ng xir 1y chita perhydropolysilazan
da duge pha lodng bang dibutyl ete voi ndng dd 0,5% khdi lugng tinh khi & dang
rdn va déng rin 16p phi nay & 80°C va d6 4m twong di 80% tréng 24 gid, 16p 16t
4 day 23nm dugce tao ra trén nén nay. Viéc phi nhiing nay bao gbm viéc nhiing

nén trong chét 16ng xit Iy trong 30 gidy va kéo 1én véi tbe do 150mm/phuit.

Taoraldp 16t 5

Béng cach ma phun 16p SiO, trén nén, 16p 16t 5 day 20nm dugc tao ra trén
nén nay.

Tiép d6, 16p chdng bam nude/ddu duge tao ra trén mdi nén da c6 céc 16p

16t 1 t6i 5, theo phuong phép sau day

Tao 16p chéng bam nuéc/dau

Hop chét 1 duoc thé hién dudi ddy dugc pha lodng bang dung mdi flo
(fluorochemical solvent, Noveé 7200 by 3M) véi ndng dd 0,1% khbi luong tinh
khi & dang rin. Nho sit dung may pha phun (NST-51 by T&K Co., Ltd.), dung
dich da pha lodng nay dugc phun lén trén 16p 16t nay trén nén. Lép phi nay duge
déng rin & 80°C trong 30 phut dé tao ra mang da déng ran (hoic 16p chéng bam
nude/dau), thu duwoc mau. Lép chéng bam nudc/dau ndy co do day trung binh
khoang 10nm khi dugc tinh toan theo ham lugong F dd dugce phét hién béi may phéan
tich huynh quang tia X (ZSXmini2 by Rigaku Corp.).
Hop chét 1
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CsHg—Si(OCH
HaC 3Hg—Si( 3)3

s

/ \
0 .

HsC O\ CsHe=Si(OCHy)s
CF30~(CF,0)1—(CF,CF20)q~CF5~CHy~0-C3Hs—Si i
/ “CHs
/SI
HaC

C3H6_SI(OCH3)3
trong do, pl+ql1=45.

Vidu 11anén co 16p 16t 1 dugce tao ra bén trén nd. Cac vi dusosanh 1,2, 3
va 4 1 céc nén 14n luogt c6 16p 16t 2, 3, 4, va 5 dugc tao ra bén trén nd. Trong vi du
so sanh 5, 16p chéng bam nudc/dau dugc tao ra truc tiép trén nén nhya acrylic.
theo phuong phap néu trén ma khong tao ra 16p 16t. Bang céch sir dung cic maiu
nay, cac tinh chét khac nhau duge danh gid theo cac phuong phap duéi day. Céc
két qua dugc thé hién trong Bang 1.

Kha ning chéng bam nudc va dau
Nho st dung may do goc tiép xuc (DropMaster by Kyowa Interface
Science Co., Ltd.), cic goc tiép xuc ciia mang da déng rin (16p chéng bam

nudc/dau) véi nude va axit oleic duge do.

Hé s6 ma sat dong

Nho st dung may thtr tinh chit bé mat (Shinto Scientific Co., Ltd.), mang
da dong rén (16p chdng bam nudc/dau) duge do hé s6 ma sat d(f)hg v6i vai Bemcot
(Asahi Kasei Corp.) trong cac diéu kién sau.

dién tich tiép xic: 10mm x 30mm

tai trong: 100g

Chui sach ba nhon

Bay tinh nguyén vién da phét ba nhon tir trdn ciia ho sang bé mit ciia mang
da dong ran (16p chéng bam nudc/dau) bang ngén tay, chii bé mit mang nay bang
vai Bemcot (Asahi Kasei Corp.), va danh gia mic d chui sach theo céc ti€u chi

sau.
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A: chui sach hoan toan v6i 2 1an chui
B: chui sach hoan toan véi 3 téi 5 1an chui
C: van con vét ban sau 5 1an chui sach

D: it vét ban sau 5 1an chui

Thtr nghiém kha nang chiu mai mon
Bing cach st dung may thir &0 mai mon hai duong (Heidon 30S, Shinto
Scientific Co., Ltd.), thtt nghiém kha ndng chiu mai mon dugc thuc hién trén
mang d3 dong rin (hoic 16p chéng bam nuge/dau) trong cac didu kién sau day.
Mang d4 déng rén (hodc 16p chéng bam nudc/dau) sau thir nghiém kha nang chiu
mai mon duge do goc tiép xtic v6i nudce bang cach st dung may do géc tiép xtic
(DropMaster by Kyowa Interface Science Co., Ltd.).
cac diéu kién mai trudong: 25°C, d6 4m 40%
phan tir co xat:phan dau (10mm x 10mm) ctia mdy thir dé tiép xuc véi
mau dugc boc béng 8 tAm vai khong dét duge xép chéng,
duoc c¢b dinh bing day cao su.
tai trong: 1kg
khoang cach co xat (mdt dudng): 30mm
tbc d6 co xat: 3,600mm/phut
hanh trinh: 5000 chu ky

Bang 1
Tinh chéng bam nudc/dau Th nghlen‘l.kh? nang
A X .. chiu mai mon
L6p 164 Goe tiépxac| Goc tiép xtc He s> ma Chui S?Ch .
P P XUC 4t dong | bAnhon | Géc tiép xic nude
nudc axit oleic o
o ®)
@)
Vidul 1 115 73 0,03 A 110
Vidu so
sanh 1 2 103 64 0,15 D —
Vidu so
sénh 2 3 104 65 0,13 C —
Vidu so
sanh 3 4 112 71 0,04 A 85
Vidu so
sanh 4 5 115 73 0,04 A 97
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Viduso

sénh 5 khong 110 67 0,10 D -

Ky hiéu “—> trong bang biéu thi ring nén bi hu hai dén mirc khong thé xac
dinh duoc goc tiép xtic chinh xac vé6i nude.

Tur cac két qua néu trong bang 1 thiy rd rang, vi du 1 thé hién viéc chui
sach b3 nhon c6 hiéu qua do c6 tinh chéng bam nude/dau rat tot va hé sé ma sat
dong thap. N6 c6 tinh chéng bam nuéc/dau rat tot dugc thé hién béi goc tiép xuc
v6i nude 16n hon 100° trude va sau khi thir nghiém mai mon. Trong céac vi du so
sanh 1 va 2 sir dung cac hop chét silic hiru co ma chwa duge thiy phan hodc khong
¢6 cac nhom silanol, cac diic tinh ban diu khéng théa dang va c6 kha ning chiu
mai mon kém. Trong vi du so sanh 3 sir dung perhydropolysilazan ma thudng dugc
str dung dé phu udt mang silic oxit, du cho céc dic tinh ban dau rét tdt, nhung lai
¢6 kha nang chiu mai mon khoéng da. Trong vi du so sanh 4 str dung mang SiO, da
duoc ma phun ma thudng duoc st dung dé phi kho mang silic oxit, du cho céc
dic tinh ban diu rat tot, nhung lai ¢ kha ning chiu mai mon khong du. Vi du so
sanh 5 khong sir dung 16p 16t nén khéng c6 tinh nang thoa dang. Do cac nhoém
silanol bam dinh vao cac nén va dé phan tng véi cac hop chét da duoc flo héa c6
cac nhom d& thuy phan, nén mang chdng bam ban c6 kha ning chiu mai mon rat

tdt c6 thé dugce tao ra.

Kha nang img dung cong nghi€p

Theo sang ché, hé 16p chdng bam nude/dau ¢6 mang da déng rin (16p
chéng bam nué'c/déu) cO cac dic tinh chéng bam nude/dau rat tot da dugc tao ra
bang cach chi pha uét va cac quy trinh thuc hién & nhiét d6 trong phong. Mic du
khong c6 quy trinh déng rin nhiét va chan khong, song kha ning chiu mai mon
vAn hon hin so v6i cac giai phap k¥ thuit da biét. Phuong phap theo sang ché
chop phép phu dién tich 16n. Do vay, hé 16p chéng bam nuéc/dau theo sang ché
cho phép tao ra mang chirc néng & dang cudn. Ngay ca khi sang ché nay dugc ap

dung cho céc vat phdm dugc st dung hing ngay va thuong xuyén bi s& vao, vi du,
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v6 clia dung cu dién tir va thiét bi nha bép, song mot bé mit chéng bam bén thich

dang dugc duy tri trong mdt khoang thoi gian dai.
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YEU CAU BAO HO

1. Hé 16p chéng bam nudc/dau bao gdm nén, 16p thir nhat 13 16p 16t duoc ling
pht trén it nhit mot bé mat cia nén nay, va 16p thr hai 1a 16p chéng bam
nuée/diu duoc ling phi 1én trén 16p thir nhét nay, trong do:

16p 16t chu yéu duge chu thanh bai hop chét silic hiru co ¢6 cac nhém silanol 14
san pham ngung tu da dugc loai nude thity phan cla tetraetoxysilan c6 trong lugng
phan tir trung binh khéi nim trong khoang tir 5000 dén 100000 va ham lugng
silanol nim trong khoang tir 0,005 dén 0,05 mol/g, va c6 do day nam trong
khoang tir 0,5 dén 500nm,

16p chéng bam nude/ddu chi yéu duge ciu thanh boi san phidm déng rin ctia hop

chét da duoc flo hoa va ¢ do day nim trong khoang tir 0,5 dén 30nm.

2. Hé 16p chbng bam nuéc/dau theo diém 1, trong d6 hop chét da dugc flo hoa co
it nhit mot nhém dé thay phan & mot hodc nhidu dau, nhém dé thiy phan nay
duogc chon trong s6 nhém Ci.ipalkoxy, nhom Cy.palkoxyalkoxy, nhom Cj.

10axyloxy, nhém C,_jpalkenyloxy, halogen, amino, va nhom silazan.

3.He¢ 16p chéng bam nuéc/dau theo diém 1 hoic 2, trong d6 hop chét da dugce flo
hoéa 13 hop chét silic hitu co chtra nhém flooxyalkylen c6 trong phan tir
-(CF,)4-O-(CF,0),(CF,CF,0)q(CF,CF2CF,0)(CF,CF,CF2CF,0)y(CF(CF3)CF,0)-(CFy)g-,
trong d6 mdi p, q, 1, s, va t doc 1ap 1a mot ) nguyén nim trong khoang tir 0 dén 200,
pHqtrtstt bing 3 t6i 500, mbi don vi trong céc ngodc don c6 thé duge bd tri ngiu
nhién, d 1a mot sd nguyén nam trong khoang tir 0 dén 8, don vi c6 chi s dudi d c6
thé 13 mach thing hodc c6 mach nhanh, va c6 it nht mot nhém dé thiry phan &

mot hodc nhi€u dau .

4. Hé 16p chéng bam nuéc/dau theo diém bat ky trong sb cac diém tir 1 t6i 3,
trong d6 hop chét da duoc flo héa 1a it nhat mot hop chat duge chon tir cac hop
chét silic hitu co da dugc flo héa d& thiy phan cé cac cong thire chung (1), (2), (3),
4), va (5):
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(A-Rf)-ZWp (1)

Rf<(ZWpg), 2)

Z'-(RE-ZWp), (3)
trong do Rf la

(CF3)4-0~(CF;0),(CF,CF0)y(CF,CF2CF20)(CF,CF,CF,CF,0)(CF(CF;)CF,0)-(CF2)ar,

mdi P, q 1, S, vat doc lap 1a mot $6 nguyén nam trong khoang tur 0 dén 200,
prqtrts+t bang 3 t6i 500, mdi don vi trong cac ngodc don c6 thé dugc b tri ngau
nhién, d 12 mdt s& nguyén nam trong khoang tlr 0 dén 8, don vi c6 chi sé dudi d c6
thé 12 mach théng hodc ¢6 mach nhéanh, A 1a flo, hydro hodc nhém di flo hda héa
tri mot c6 nhom du cudi -CFs, -CF,H hodc -CH,F, mdi Z va Z’ ddc 14p 1a lién
két don, hodc nhém hitu co héa tri hai téi hoa tri tim ma cé thé chua nito, DA
Vsilic, phospho hodc luu huynh va ¢o6 thé d3 duogc flo hda, W 12 nhém hitu co hda
tri mot c6 nhom dau cubi dé thiry phan, mdi o va B doc 18p 1a mot sb nguyén nam

trong khoang tir 1 dén 7, o+p bang 2 t6i 8, va y 1a mot s nguyén nim trong

khoang tir 2 dén 8,
A-RE-Q-(Y)s:-B “4)
RE-(Q-(Y)s-B)2 (5)

trong d6 Rf va a 1a nhu dugc xac dinh trén day, Q 1a lién két don hodc nhém hiru
co héa tri hai, & 1a mét s6 nguyén nim trong khoang tir 1 dén 10, Y 1a nhém hitu

co hoéa tri hai ¢6 nhém dé thiy phan, va B 1a hydro, Cy4alkyl hodc halogen.

5. Hé 16p chdng bém nuéc/dau theo diém 4, trong d6 cac hop chét silic hiru co da

dugec flo hoa dé thuy phén c6 cac cong thirc (1) t6i (5) sau:

CF3OA(CFZCFZOHCFZCFZCF2CFZO)-CFZCFZCFZ—C2H4—Si(OMe)3

q1 s1
n i
CF3O~<CFZO>—(CF2CFZO)—CFz—-—C—N—(CH2)3—SI;i—CzH4—Si(OMe)3
p1 ql
CHs;
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Me

CF30~<CF20>—<CFQCFZOHCF CFZ—O)»CF—CHZCHZ—SI—C2H4—SI(OMe)
p1 qt
CFs C,:3 C,H,—Si(OMe);

OH

CF3O-<CFZO)—(CFZCFZO>—CF2—C—C3H6—Si(OMe)3
p1 af
C3Hg—Si(OMe),

Me

CF2CF2Cona'cF_CH2CH2—SI_C2H4_SI(OMG)3
q1 ul
CF, C,H,—Si(OMe),

CF3O-<CF20>—(CFZCFZO
p1

OH

CF3O<<CFZOHCF2CFZOH (|3F CFZ—O}Cl)F—C—C‘o,Hs—SI(OMe)g,
p1 q1 t1
CFs CF; C3Hg——Si(OMe);

Me

CF3O{CF20HCFZCF20 CFZCFZCFnO}CFZCFZ—CHchZ—Sl—CZH4—Sl(OMe)
p1 q1l
: CzH4_SI(OMe)3

OH OH

(MeO)SSi—C3H6—C——CF20—{CFZOHCFZCFZO%CFZ—C—-CgHs—Si(OMe)3
p1 q1

(M90)3Si"—C3H6 C3H6—S|(OM9)3

CF;,O{ConHCFZCFQOHCF CF,— %CF—(CHZCH}H

3 S]_C2H4

Me CoHa Sl(OMe)3

N\

Si(OMe);

CF;»,O*(CFzO)—(CFZCFzO)—é(IDF—CFz—Oa-TF‘{CHZCH-)»H
1 1

CF3 CF3 CoHy
\..

Si(OMe)3
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CF;;O*(CFZO)—(CFZCFZOHCF CFZ—O)—CF—(CHZCH)—H

F3 S|—Me
IVI/
¢ CH,
Si(OMe)s
CF3O~<CFZO)—(CF2CFZO>—(CF CF,- )—CF—(CHZCH—)H
p1 , t1 | 2
CF3 CF,
Si(OMe)
CF30 (CFZO)—(CFZCFZOHCFZCFZCFZOHCFZCcmcmFZO)—écI:F CF2—O>-CF‘<CH2(|:H)-H
1 1 s1
P ! CF3 CF3 Sl__C2H4
Me Nsi(OMe)s
CoHy
Nsi(OMe)s

CF30‘<C on CF2C FzO)‘(Ccm cm F20>—< Ccm FzC F2C F20>’CF2CF2——
p1 q1 r1 s1

——(CH20H~)

e—Sl—CzH4—S|(OMe)3

CZH4_Si(OMe)3

CF3O£CFZO>—(CFZCF20)—< CFZCFZCFZO% CFZCFZCFQCFZO% CF,CFy—
p1 q1h, 1 s1

—(CHZCH%H
l 2

Si(OMe);
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CFgo—(CFZO)‘( CFZCFZO%CFZCFZCFZO#CFZCFZCFZCFZO%CFZCFZ—
p1 q1 r1 s1

—{CHZCH-)-I
| 2

Si(OMe);
C3F7O‘<CF2CF2CF20>‘CF2CF2‘{CHZCH%H
l 2
Si(OMe),
H‘éC )’CI- O%ConHCcmonHTF‘CFZ'C))_TF'%CWCH)"
q1 t1
/ 2H4 CF3 CF; CF; C254
(MeO)3Si Si(OMe)3

O-CH,CH,CH,~Si(OCH3)3
CF30—(CF,0)—(C,F 40)—CF,~C-CH,CH,CH,~Si(OCH3),
i ¥ (l.)HzCHzCHz—Si(OCHg)g,
o—éc:Hchzo}—cH3
CF30~(CF;0) —(C2F40)—CF- clz ~CH,CH,CH,~Si(OCH3)3
CH,CH,CH,—Si(OCH3)s

CHy\ CHj
O~<Sli o}s. ~CH,CH,CH,- o{CHZCHzo}CH3
CH3/ CHj
CF3O—(CFZO)pT(CZF4O)q—10F2—C|:—CHZCH2CH2—Si(OCH3)3

CH2CH2CH2_SI(OCH3)3
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CgH1e‘Si(OCH3)3

H3C\Si
I
O .
& A FeHis=SiOCHy);
CF3O"(Con)m—(CF2Con)q-]"‘CFz'CHz'O-CgHG“—Si S|\
/ “cHy
/SI
H3C

C8H16_Si(OCH3)3

C3H6_SI(OCH3)3

CF30‘<CF20>;T<CF2CF20>‘CF2_CHZ_O_C3H6_SI_C3H6_SI(OCH3)3
q1
C3H6"‘S|(OCH3)3

C3He=O—CH,—CF,=0—(CF30)51—(CF,CF,0)qi~CF,~CHy—0—C3Hg—Si(OCHa)3

HsC_
_SSi_
H3C\ o O\ CaHeO=CH;~CFp=0~(CF0)pi~(CF2CF,0)q1=CFy~CH;=0~CaHg=Si(OCHs);
C3F7_C3H6_Si Si
/ N\
o _d o
/SI
HaC
® C3H6_O_CH2_CF2_O_(Con)pf"(CFQCFzO)q1-CF2"CH2_O_CgHe_Si(OCH3)3
C3Hg—Si(OCH
HiC._ 3Hs—Si( 3)3
Si
N
HC O™ O\ CaHmSi(0CHy);
CFgO—(CF20)p1—(CF2CF20)q1—CFQ-CHz-O-Cg,HG—Si Si\
/ “CH,
O~g—°
H3C/

C3Hg—Si(OCH3)3

C3H6"'Si(OCH3)3

C3F7O‘—HCFCF20CH20 ‘(CF20>_1‘<CF2CF20)’CFz_CHz_O"C3H6_Si_C3H5_Si(OCH3)3
p
q1

C3H5_’Si(OCH3)3

trong d6 Me 1a metyl, mdi pl, ql, rl, s1, va tl ddc 1ap 1a mot sb nguyén nam trong
khoang tir 1 dén 200, téng cuapl, ql,rl, sl,vatl béng 3 t6i 500, mbi don vi trong

cac ngodc don c6 theé dugce bo tri ngau nhién.
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6. Hé 16p chéng bam nuéc/diu theo diém bét ky trong sb cac diém tir 1 t6i 5,
trong do nén dugc lam béng oxit kim loai, kim loai, nhua, gém, thach anh, thuy

tinh, saphia, hodc kim cuong.

7. Phuong phéap tao ra hé 16p chéng bam nudc/dau theo diém bét ky trong s cac
diém tir 1 t&i 6, trong d6 phuong phap nay bao gdm cac bude:

phu udt dung dich chira hop chét silic hitu co ¢6 cac nhom silanol 13 sin phdm
ngung tu d4 dugc loai nude thily phén cua tetraetoxysilan 6 trong lugng phén tir
trung binh khéi nim trong khoang tr 5000 dén 100000 va ham luong silanol ndm
trong kheang tir 0,005 dén 0,05 mol/g trong dung méi 1én trén bé mit clia nén,
1am kho dung mdi d tao ra 16p 16t,

phu udt dung dich chira hop chit da dugce flo hoa trong dung moéi 1én trén 16p 16t
nay va sau d6 lam kho dung moi, hoac chuén bi dung dich chita hgp chét da duoc
flo hoa trong dung mdi, lam bay hoi dung moéi, va pha khé hop chét da dugc flo
héa 1én trén 16p 16t nay, va

dong rin hop chét da dugc flo héa nay dé tao ra 16p chéng bam nuc’rc/déu.
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