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(57) Sang ché dé cap dén chi tiét chong phan xa bao g6m 16p chéng thAm nudc va dau trén
mang chéng phan xa nhiéu 16p c6 d6 nhan bé mat, dic tinh chong tham nude va dau, va do
bén rat cao. Be mit ciia mang chong phan xa nhiéu 16p trén vat liéu nén c6 do nham bé mit
hiéu dung nam trong khoang tir 0,8nm dén 2,0nm. Lép chéng thim nudc va dau cé chiéu
day nam trong khoang tir 1nm dén 30nm va 1a san phdm duoc héa clng ctia ché pham
chdng thdm nudc va dau co thanh phan chinh 1a hop chat silicon hitu co dugc cai bién bang
polyme chira nhém flooxyalkylen va/hodc san pham ngung tu thuy phan mot phan cia né.
Sang ché ciing dé cap dén phuong phap san xuat chi tiét chong phan xa nay.
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Linh vire k¥ thuit dwoc dé cap

Sang ché dé cap dén chi tiét chdng phan xa va phuong phép san xuét chi tiét nay,
va cu thé hon sang ché d& cap dén chi tiét chéng phan xa bao gdm 16p chéng thAm nuéce
va dAu trén mang chéng phan xa nhiéu 16p ¢6 do nhin bé mit, dic tinh chéng thdm nuéc
va dau, va do bén rét cao. Bé mit ciia mang chéng phan xa nhiéu 16p trén vat liéu nén ¢
d6 nham bé mit hiéu dung ndm trong khoang tir 0,8nm dén 2,0nm. L6p chéng thdm nuée
va dau c6 chidu day ndm trong khoéng tir Inm dén 30nm va 13 san phim dugc héa cing
ctia ché phdm chdng thdm nuéc va diu c6 thanh phan chinh 13 hop chét silicon hitu co
duoc cai bién bing polyme chira nhém flooxyalkylen va/hoic san phim ngung tu thiry

phan mét phan cia no.
Tinh trang ky thuit ciia sang ché

Trong nhitng nim gan d4y, dé cai thién hinh dang bén ngoai va kha ning nhin thiy,
nhu ciu vé phuong phép ngin ngira diu van tay bam vao bé mit cia vat pham quang hoc
va phuong phap loai bo dé dang bui ban ngay cang dugc gia ting. Do bd nhon ¢ xu

huéng bam dinh vao bé mat, nén can tao ra 16p chéng tham nude va dau.

Pé khic phuc nhuoc diém nay, chit xi 1y c6 kha ning xtr Iy chéng thdm nudc
va diu trén bé mat cta vat liéu nén nhu thuy tinh da duoc st dung. Vi du, Tai liéu sang
ché 1 (JP-A 2012-072272) dé cép dén polyme chira nhém flooxyalkylen mach thing c6

cong thuc:
(Coéng thuc 1)
Rsa
A——Rf——QZ,(-(CH3)-Si-Xa)p

trong d6, nhdm Rf 1a -(CF,)4-(OC,F,)(OCF,)O(CF,)4-, A 1a nhém héa tri mot
chtra flo ¢6 dau tin cung 1a nhom -CF;, va Q 1a nhém hitu co hoa tri hai, Z 1a géc
polysiloxan hitu co hoéa tri hai dén hoéa tri tAm ¢ lién két siloxan, R 13 nhém alkyl cé tir 1
dén 4 nguyén tir cacbon hoic nhém phenyl, va X 1a gbc c6 thé thay phén, a bang 2 hodc
3, b 1a s6 nguyén nam trong khoang tir 1 dén 6, ¢ 12 s6 nguyén nim trong khoang tir 1 dén 5,
o bang 0 hoic 1, d doc 14p véi nhau 1 s6 nguyén bang 0 hodc 1 dén 5, e 13 s6 nguyén nim
trong khoang tir 0 dén 80, f 13 s6 nguyén nim trong khoang tir 0 dén 80, va e + f 1a sb
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nguyén nam trong khoang tir 5 d&n 100, va cac don vi lap lai c6 thé duoc két hop ngiu
nhién.

Chi tiét & duoc xir Iy chbéng thdm nuéce va dau theo Tai liéu sang ché 1 c6 kha ning
chéng chiu bong thép va hé sb ma sat dong hoc thip rat cao khi chét xir Iy bé mit néu trén

duoc phi sau khi thuy tinh duoc phu 16p SiO, c6 chidu diy bang 10nm.

Mit khac, trong truong hop mang chdng phan xa thuong duoc tao ra trén cac bé
mit ndy, ¢6 nhuge diém & chd tinh trang nhiém bin dé nh4n ra hon trong trudng hop bé
mat trong subt hoan toan hodc bé mit tuong tu, vi du cac chit ban nhu ddu ngén tay, déu
van tay, md hoi, nude bot, toc va chit tuong tu dé dang bam dinh vao, d6 phin xa bé mat
thay di do hién twong bam dinh ndy, va chét bam dinh vio c6 mau tring s& 1am cho ndi
dung duoc hién thi khéng rd rang. Nhin chung, can pha nhiéu 16p dé giam d6 phan xa, va
do rat khé thu duoc bé mit ciia mang chdng phan xa c6 dd min trong tir nhur chi tiét dé
 thity tinh, va khé dam bao do nhin bé mit va kha ning chéng mai mon.

Mic du d6 nham bé mit hiéu dung cta chi tiét dé duoc pha 16p SiO, dugc sir dung
trong vi du theo Tai liéu sang ché 1 bang 0,48nm; nhung hién nay RMS cia mang chéng
phan xa c6 thé dugc kiém soat bang cach san xuit trén quy mo cong nghiép & tri sd bang
1,0nm.

Mic du chét xtr Iy theo Tai liéu sang ché 1 dugc phu 1én mang chdng phan xa
nhiéu 16p, nhung kha niang chdng chiu béng thép va hé sé ma sat dong hoc thp khong di.

Do d6, cAn phat trién chit xir Iy chéng thdm nuée va dau c6 d6 nhin bé mat va kha
ning chéng mai mon rit cao ngay ca khi mang chéng phan xa c6 RMS bing 0,8nm hoic
cao hon.

Tai liéu vién dan

Tai liéu sang ché 1: JP-A 2012-072272.

Ban chit k§ thuit ciia sang ché

Muc dich ctia sang ché 1a d& cap dén chi tiét chéng phin xa c6 do nhin bé mit va

kha ning chong mai mon rat cao va phuong phap san xuat chi tiét nay.

Céc tac gia sang ché d3 thuc hién cac nghién ctru chuyén siu @ dat dugc muc
dich néu trén, va phat hién thiy rang chi tiét chdng phan xa has 16p chéng thdm nuéc va -
dAu trén mang chéng phan xa nhiéu 16p c¢6 d6 nhin bé mat, dic tinh chdng thdm nudc va
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dAu, va do bén rit cao. Bé mat cua mang chéng phan xa nhiéu 16p trén vat liéu nén cé
RMS (d6 nham bé mit hiéu dung hodc d6 nham hiéu dung, d0 nham trung binh binh
phuong, tic 12 46 nham bé mat dugc xac dinh béng cach tinh cin bac hai trung binh ctia
binh phwong d6 1éch tir dudng trung binh dén dudng cong do) nim trong khoang tir
0,8nm dén 2,0nm. Lép chéng thim nuée va dau cé chiéu day nam trong khoang tir Inm
dn 30nm v 13 san phdm duoc héa cimg clia ché pham chéng thim nuéc va diu co thanh
phin chinh 13 hop chit silicon hiru co dugc cai bién bing polyme chira nhém:
flooxyalkylen c6 khdi lrgng phan tir trung binh sé ctia phin polyme flo va/hoic sin
phim ngung tu thity phan mét phan cia né nim trong khoang tir 4500 dén 10000.

Sang ché dé cap dén chi tiét chéng phan xa c6 do nhin bé mit, dic tinh chéng
thAm nuéc va diu, va do bén rat cao, va phuong phap san xuét chi tiét nay, nhu duoc thé

hién trong c4c phuong 4n sau.

1. Chi tiét chéng phan xa bao gbm 16p chéng thim nuéc va dau c6 chidu day nim
trong khoang tir Inm dén 30nm va 13 sin phim dwoc héa cing ctia ché phim chéng thim
nuéc va diu c6 thanh phin chinh 14 hop chét silicon hitu co dugc cai bién bing polyme
chira nhém flooxyalkylen c6 khéi luong phén tir trung binh s§ cia phin polyme flo
va/hodc san phim ngung tu thiy phan mét phin clia né nim trong khoang tir 4500 dén
10000, trén mang chéng phan xa nhiéu 16p trong d6 bé mit clia mang chéng phan xa
nhiéu 16p trén vat licu nén c6 do nham bé mit hiéu dung nam trong khoang tir 0,8nm dén

2,0nm.

2. Chi tiét chéng phan xa theo phuong 4n 1, trong d6 mang chéng phan xa nhiéu
16p 12 mang chéng phan xa nhiéu 16p bang cach st dung it nhat hai loai vat lidu duoc
chon tir MgF,, MgO, SiO, SiO,, CeFs, NdF;, LaF;, AlF;, YF;, BaF,, CaF,, Al,Os, SiN; (x
14 36 duong nim trong khoéang tir 1 dén 1,5), ITO, In,0;, SnO,, ZrO,, TiO,, Ti,03, Ti,O,
Ti;0s, TiN,-Oy (x’ 12 s6 dwong nim trong khoang tir 1 dén 4 va y 1a s6 dwong nim trong
khoang tir 1 dén 12), Nb,Os, Ta,0s, Y,0s, ZnS, WO; HfO,, va La,Ti,05.

3. Chi tiét chéng phan xa theo phuong 4n 1 hodc 2, trong d6 mang chéng phan xa
nhiéu 16p 13 mang ling dong hoi chan khong, mang ma ion, mang trg ion, mang phun kim

loai, hodc mang lang dong hoi héa hoc plasma.
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4. Chi tiét chéng phan xa theo phuong an bat ky trong s cac phuwong an tir 1 dén 3,
trong d6 hop chét silicon hiru co dugc cai bién bang polyme chita nhém flooxyalkylen it

nhat 13 mot hop chit duoc chon tir cac hop chét c6 cong thie (1), (2), (3), (4) va (5):
(A-Rf)o-ZWg(1)
Rf-(ZW5g),(2)
Z’-(Rf-ZWp),(3)

trong do, Rf Ia -(CF,)4-0-
(CF,0),(CF,CF,0),(CF,CF,CF,0),(CF,CF,CF,CF,0){(CF(CF;)CF,0)-(CF,)s-, d 13 s
nguyén nam trong khoang tir 0 dén 8, p, q, 1, s, va t déc 14p v6i nhau 13 sb nguyén
nim trong khoang tir 0 dén 200, p+ q +r + s + t + 2d 12 sb cho phép phan polyme flo
¢6 khéi Iwong phan tir trung binh s ndm trong khoang tir 4500 dén IOOOO, va mdi don vi
duoc thé hién trong diu ngodc don co thé dugc két hop ngiu nhién, A 13 nguyén ti flo,
nguyén tir hydro, hodc nhém héa tri mot chira flo co dau tan cung 1a nhom -CF3, nhom -
CF,H, hodc nhom -CH,F, va Z va Z’ ddc 14p 1a lién két don hodc nhém hitu co hda tri hai
dén hoa tri tim c6 thé chira nguyén tir nito, nguyén tir oxy, nguyén tir silic, nguyén tir
phospho, hodc nguyén tr luu huynh, va cé thé dugc thé béng flo, va W ddc 1ap 1a nhém
hiru co hoa tri mot cé géc c6 thé thiy phan & d4u tan cung, a va § doc 1ap véi nhau la sb
nguyén nam trong khoang tir 1 dén 7, va a + B nam trong khoang tir 2 dén 8, va y 13 sb

nguyén nam trong khoang tir 2 dén 8,
A-Rf-Q-(Y)s-B(4)

RE(Q-(Y)s-B)2(5)

trong d6, Rf va A dugc dinh nghia nhu néu trén, Q 1a lién két don hodc nhém
hitu co héa tri hai, Y 12 nhém hitu co héa tri hai ¢6 gbc c6 thé thiy phan, & 13 s nguyén
nim trong khoang tir 1 dén 10, va B 13 nguyén tir hydro, nhém alkyl c6 tir 1 dén 4
nguyén tir cacbon, hodc nguyén tir halogen.

5. Chi tiét chdng phan xa theo phuong 4n 4, trong d6 Rf trong cong thuc (1) dén
(5) ¢6 cAu triac mach thang.

6. Chi tiét chdng phan xa theo phuong an 5, trong d6 Rf trong céng thirc (1) dén
(5) chira -CFzCFzO-.
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7. Chi tiét chéng phan xa theo phwong 4n bat ky trong s6 cac phuong 4n tir 1 dén 6,
trong d6 hop cht silicon hiru co dugc cai bién bang polyme chira nhém flooxyalkylen c6

cong thirc sau:

(Cong thic 2)
n N
CF30—<CF2CF20 Con)‘CF2_C_N_(CH2)3—S|I_C2H4_SI(OMG)3
q1 p1
Me
(Cong thic 3)
Me

CF30/§CFZCF20>—<CFZO}fCF—CFZ—o}TF—CHZCHZ—31—02H4—Si(0Me)3
qt p1 t1
c

CF3 Fa CoH,—Si(OMe);

(Cong thirc 4)
OH

CF30{CFZCFZOHCFZO}CFZ——C—C3H6—Si(OMe)3
q1 p1
C3H5—Si(OMe)3

(Coéng thirc 5)
OH
CF3O-<CF2CFZO>—<CF20HCF-CFZ-O%CF—-C—%HG——Si(OMe)3
R " CF, CaHe—SiOMe)s
(Cong thuce 6)

Me

CF3O-<CFQCFZO>—<CFZOHCFZCFZCFZO%CFZCFz—CHZCHZ—Si—C2H4—Si(OMe)3
q1 p1 r1

C,Hs— Si(OMe)s
(Cong thirc 7)
OH OH
(MeO)3Si—CgH6—C——CFZO%CFZCFZOHCFZO>V1CF2—C—C3H6—Si(OMe)3
p

(Me0)3Si—C3Hg C3Hg—Si(OMe),
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(Cong thuc 8)

CF30‘<CF20F2CF20F20HCcmFQO>’CF2CF20FZ—'C2H4_SI(OMG)3
q1

s1

(Cong thuc 9)

CF3O<‘CFZCFZO>—<CFZO>—€CF CF,- O%CFfCHZCH‘)H

3 /SI—C254
Me Si(OMe);

(Cong thtc 10)

CF3ofCFZCon CFZOHCF-CFZ—O7LCF~<CHZCH‘>H
al p\ | | | /2

CF, CF, CoH,
\
Si(OMe)s

(Cong thtc 11)

CF30\LCFZCF20>—{CFZO>-<?F—CF2—o7¥<|:F—fCHch>—H
at p1 t1 | "2

CF3 CF; /Si-—Me
Me C,H,
|
Si(OMe)3

(Cong thuc 12)

CFaofCFg:on CFZOHCF CF,- %TF—{CHZCH-)H
q1 1 2

CF3 CF;

Si(OMe)5

(Cong thure 13)

CF3o{CFZCFZCFZCFZOHCFZCFZCFZO}—{CFZCFZOHCFZOHCF CF,- O}CF{CHZCH}H

F3 /SI_C2H4

AN
Me Si(OMe),

“Si(OMe),
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(Cong thuc 14)

CF3O£CFZCFZCFZCFZOHCcmFZCFZO#CFZCFZOHCFZO}CFZCFZj
s1 r1 1

q p1

—<CH20H%H
l 2

Me —Si—C,H,-Si(OMe),

C,H,—Si(OMe),

(Cong thac 15)

CF3O£CF2CFZCFZCF20 HCFZCcmFZO#CFZCFZO
r1

s1 q1 p1

CFZO}CFZCFZ—{CHZCH}H
‘ 2

Si(OMe);

(Cong thirc 16)

CF30-<CF20FZCFZCF20HCFZCFZCFZO)—écmao}{cao%CFZCFZ{CHZCH%
It 1 b1 ' 9

s1 q

Si(OMe)s
(Coéng thirc 17)
C3F7o-<CF20F20F20>-CFZCF2{CHZCH}H
/s ,
Si(OMe)s

(Cong thtrc 18)

H—éCHCHz%CF—éO-CFZ—CF%’O‘%CFZCFZOHCFZO CF—CF2—0>7CF—<CH2CH>»H
| 2 | | ‘e al p1 | o | | ‘2
CHs  CFs CFs CFa CFs  C,H,
. N
(MeO),Si Si(OMe)s

(Cong thirc 19)

C3Hg—Si(OMe)
M 3Me 3
e\ /
S
Me 9 C3Hg—Si(OMe)
N/ \/ 3Hg 3

CF3CFZCFZO—€CFZCFZO>—-<CFZOHCFzCFZCF20>——CFZ-CHZO—CHZCHZCHZ—-Si SI\
q1 p1 2l / Me
O~g—°

Me/ \C3H6—SI(OM6)3

(Cong thue 20)
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Me Me

CF3CF20F20‘(‘CcmonHCFzO%CcmcmonCFZ_CHzo_'CHzcH2CH2_’S|_C2H4_S|—C3H6—Sl(oMe)3
q1 p1

Me Me
(Coéng thuc 21)
I\|Ae l\|/le
CF3CFZCF20—CHFCFZOCHZCFZ-{CFZCFZOHCF20>»CFZ-CHzo—CHzCHZCHz—Sli@S|i—-C3H5—Si(OMe)3
q1 p1
Me Me
(Céng thic 22)
I\llle l\llle
CF3CFQCFZO-<CF2CFZO CFZO>——<CF2CFZCFZO)—CFZ—CHZO—CHZCH2CH2<SIJ—C>>S|i-C3H6—Si(OMe)3
q1 p1 r1
Me 10 Me
(Cong thirc 23)
I\|/Ie I\llle
CF30{CF20F20>_(Con>'_CFZ'CHzo_CHchchz'_SI \ si_C2H4'—CsF12_C2H4_Si(OMe)3
ql p1 | \ / |
Me Me

trong d6, Me 13 nhém metyl, p1, q1, rl, s1, va t1 doc 14p v6i nhau 14 sb nguyén
ndm trong khoang tir 1 dén 200, t2 + 3 = t1, va khdi luong phén tif trung binh s6 ciia phan
polyme flo nim trong khoang tir 4500 dén 10000, va mdi don vi dugc thé hién trong déu

ngodc don c6 thé duoc két hop ngau nhién.

8. Chi tiét chéng phén xa theo phuong 4n bat ky trong s6 cic phuong an tir 1 dén 7,
trong do vét liéu nén 1a thay tinh, saphia, thach anh hoédc nhya trong sudt.

9. Phuong phap san xuit chi tiét chdng phén xa theo phuong 4n bit ky trong sb
cac phuong 4n tir 1 dén 8), phuong phap nay bao gd6m budc ché tao mang chdng phan xa
nhiéu 16p bang cach ling dong nhiéu 14n it nhét hai loai chat chéng phan xa bing phuong
phap ling dong chan khong, phuong phép ma ion, phuong phép tr¢ ion, phuong phép
phun kim loai, hodc phuong phap ling dong hoi héa hoc plasma, trén vat liéu nén dé thu
duge d6 nham bé mat hiéu dung cta bé mit nim trong khoang tir 0,8nm dén 2,0nm; va
bude ling dong ché phdm chéng thdm nudc va dau cé thanh phan chinh 13 hop chét
silicon hiru co duge cai bién bing polyme chira nhém flooxyalkylen va/hoic san phim

ngung tu thiy phan mét phin ciia né 1én mang chdng phan xa nhiéu 16p bing phuong
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phép ling dong chin khong, phuong phap xit, phuong phap nhiing, hodc phuong phap

phu kiéu quay dé tao ra 16p chng thim nuéc va dau.

Chi tiét chéng phan xa theo sang ché c6 d6 nhin bé mat, dic tinh chéng thim
nuée va diu, va do bén rét cao co thé duoc san xuét, va dic biét chi tiét nay co thé duogc
str dung thich hop cho céc tmg dung quang hoc. Vi du, chi tiét chéng phan xa theo sang
ché c6 thé duge st dung thich hgp cho man hinh hién thi cam ung nhu dién thoai thong
minh, ddng hd deo tay, may tinh bang, may vi tinh, may thu hinh, hé théng dinh vi xe, may
ban vé, thiét bi bao mat, may lanh, 16 vi séng, thiét bi trd choi, va thiét bj twong tu, va
6ng kinh nhu kinh diéu chinh thi luc, kinh thuc té tang cuong, kinh thuc té 40, va may
anh, va chi tiét bao phu.

MO ta chi tiét sang ché
Sang ché s& duoc mé ta chi tiét trong phin mo ti sau.

Chi tiét chéng phan xa theo sang ché bao gom 16p chéng thdm nudc va diu c6 chiéu
day nim trong khoang tir Inm dén 30nm va 1a san phim duogc héa cimg cta ché pham
chéng thdm nudc va dau c6 thanh phan chinh 13 hop chit silicon hiru co dugc cai bién
bang polyme chira nhém flooxyalkylen c6 khéi lwong phan tir trung binh sé ctia phin
polyme flo va/hodc san pham ngung tu thiy phan mot phin ctia né nim trong khoang tir
4500 dén 10000, trén mang chéng phan xa nhiéu 16p trong d6 bé mit clia mang chéng
phan xa nhiéu 16p trén vat lidu nén c6 d6 nham bé mat hiéu dung nim trong khoang tir

0,8nm dén 2,0nm.

Chi tiét chéng phan xa theo sang ché dugc san xut bang cach ché tao cac bé mit
mang chéng phan xa c¢6 ciu tric nhiéu 16p trén cac vt liéu nén khac nhau (thiy tinh,
saphia, thach anh, va nhya trong subt), va 16p chéng thdm nudce va dau cé chiéu day nim
trong khoang tir 1 dén 30 nm duoc ché tao bang cach héa cimg ché phim chéng thim
nude va dau ¢ thanh phan chinh 13 hop chét silicon hitu co dugc cai bién bang polyme
chira nhém flooxyalkylen va/hodc san phdm ngung tu thily phin mot phén cia né trén
mang chdng phan xa nhiéu 16p. Céc tac gia sing ché d3 thuc hién cac nghién ctru chuyén
sdu va phat hién thiy ring d6 nhin bé mit va kha ning chéng mai mon cua 16p chdng
thAm nudc va diu trén mang chdng phan xa nhiéu 16p rat cao do do nham bé mit hiéu
dung cuia mang chéng phéan xa nhiéu 16p nhé. Do d nham bé mit hiéu dung cla mang

chéng phan xa nhiéu 16p dugc san xuit trén quy mo6 céng nghiép hién nay khoéng 1,0nm,
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cAn thuc hién bude xtt Iy bing polyme c6 khdi lwong phan ti trung binh sd ctia phan
polyme flo ctia hop chit silicon hitu co dugc cai bién bing polyme chira nhém
flooxyalkylen ndm trong khoang tir 4500 dén 10000 trong khoang khéi luong phan tir cao
hon polyme di biét. Khi d6 nham bé mit hiéu dung cia mang chéng phan xa nhiédu 16p
nho hon 0,8nm, dac tinh mong mubn c6 thé duge tao ra ngay cé khi khéi lugng phan tir
trung binh sb cta phan polyme flo ciia hop chét silicon hitu co dugc cai bién bing
polyme chira nhém flooxyalkylen bing 4000 hoic nhé hon; tuy nhién hién nay khé kiém
so4t 6n dinh dugc d6 nham bé mat hiéu dung dén tri 6 nho hon 0,8nm trong mang chéng
phan xa ¢6 cAu tric nhiéu 16p.

Vi du v& vat lidu nén duoc xﬁ 1y bang phuong phap néu trén dugc st dung trong
séng ché bao gdm thiy tinh nhu thity tinh xGt vA thiy tinh kiém alumin silicat, saphia,
thach anh, va nhya trong subt.

To6t hon néu vat liéu nén cang min cang tot, va vi du tot hon néu do nham bé mat

hiéu dung nim trong khoang tir 0,1nm dén 1,0nm.

Khi mang chéng phan xa dugc ché tao chi trén mot mit cia vat liéu nén, mang
chéng phan xa nhiéu 16p dugc sir dung trong sang ché c6 nghia 13 mang c¢6 ciu triic nhidu
16p (ttc 12 hai hoc nhidu 16p) duoc phi nhidu I4n bing it nhat hai chat chéng phan xa
sao cho d6 phan xa cta vat liéu nén it nhit 14 cao trong ving nhin thdy (vi du, anh sang
¢6 budce séng bang 550nm) duge gidm (vi dy, d6 phén xa ndm trong khoang tir 0,1% dén
7,0%, tbt hon néu nim trong khoang tir 0,1% dén 5,0%). Ngoai ra, khi mang chéng phan
xa dugc ché tao trén ca hai mit cia vat liéu nén, cé nghia 1a mang dugc ché tao sao cho
d6 phan xa cua vt liéu nén it nhit 12 cao trong ving nhin thiy (vi du, 4nh sdng c6 budc
séng bang 550nm) duge giam (vi dy, d0 phan xa nim trong khoang tir 0,1% dén 4,0%, tot
hon néu ndm trong khoang tir 0,1% dén 2,0%).

Vi du v& thanh phan cta chét chdng phan xa dugc sit dung trong mang chéng phan
xa bao gdm MgF,, MgO, SiO, Si0,, CeF;, NdFs, LaF;, AlF;, YF;, BaF,, CaF,, ALOs, SiNy
(x 12 s6 duong nim trong khoang tir 1 d&n 1,5), ITO, InyO;, SnO,, ZrO,, TiO,, Ti,0s,
TisO, Ti30s, TiN,-Oy (x° 12 s6 duong nim trong khoang tir 1 dén 4, y 13 s6 duong nam
trong khoang tir 1 dén 12), Nb,Os, Ta,0s, Y,03, ZnS, WO,, HfO,, va La,Ti,07, va MgF,,
Si0,, CeFs, AL,O3, SiN;, ITO, ZrO,, TiO,, TiN,-Oy, Nb,Os, Ta,0s, va Y,03 duge uu tién,

va hon hop cia hai hodc nhiéu chat nay cé thé duoc sir dung. Ngoai ra, tot hon néu che
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tao mang chbng phan xa nhiéu 16p c6 ciu tric nhiéu 16p véi mdi 16p khac nhau chira hai
hodc nhidu 16p, tbt hon néu ba hoic nhiéu 16p, va tot hon nita néu bén dén tam 16p bing

cach can phu lién tiép chat chdng phan xa c6 hai hodc nhiéu thanh phén néu trén.

Céac mang chéng phan xa ndy dugc phi bing phuong phép bat ky trong sb cc
phwong phép ling dong chan khong, phuong phap ma ion, phuong phép phun kim loai,
phuong phap ling dong hoi héa hoc plasma, va phuong phap tro ion. Do t6t hon nita néu
phii mang chéng phan xa va 16p chéng thAm nuéc va dau trong cting hé thdng, hé théng
ling dong hoi chan khong hoic hé théng trong d6 thiét bi ling dong hoi chan khong duoc
tich hop vao hé thdng phun kim loai dugc wu tién. Ngoai ra, khi ché tao mang chéng

phan xa, tt hon néu quay va/hoic xoay mau.

Chiéu day cua toan bd mang chéng phan xa nhiéu 16p 13 tot hon néu 100 dén 1000
nm, va t6t hon nita néu 200 dén 800 nm. Khi chiéu day ciia toan bd mang chéng phan xa
nhiéu 16p qua moéng, thi tac dung chéng phan xa cé thé nho, va chiéu day cua toan bd
mang chéng phan xa nhiéu 16p qué day, 49 nham bé mit hiéu dung ciia bé mit ciia mang
chéng phan xa nhiéu 16p c¢6 thé 16n. Theo sang ché, chiéu day ctia mang chdng phan xa
nhiéu 16p hoic mang twong trr ¢ thé duge do bing phuong phap do elip quang phd (M-
2000D do J.A. Woollam san xuét) (4p dung tuong tir sau dy).

Quan trong 1a kiém so4t d6 nham bé mat hiéu dung hodc d6 nham hi€u dung cta
mang chéng phan xa nhiéu 16p bé mat nim trong khoang tir 0,8nm dén 2,0nm, t6t hon
néu nim trong khoang tir 0,8nm dén 1,9nm, va tdt hon nita néu nim trong khoang tir
0,81nm dén 1,89nm. Khi d6 nham bé mat hidu dung 16n hon 2,0nm, khé thu duge do
nhin bé mit va kha ning chéng mai mon diy dui ngay ca khi can phi 16p chéng thim
nude va dau duge didu ché tir san phim héa cing ciia hop chét silicon hitu co dugc cai
bién bing polyme chita nhém flooxyalkylen (ché phim chéng thdm nudc va dau). Do do,
can tiép tuc gia ting khéi luong phan tir trung binh s6 ctia hop chét silicon hiru co duge
cai bién béng polyme chita nhém flooxyalkylen; tuy nhién thuc té rat khé dat dugc muc
dich nay. Ngoai ra, rat khé kiém soat do nham bé mit hiéu dung ctia mang chéng phan xa
nhiéu 16p dén tri s6 nhd hon 0,8nm. Luu ¥ ring, theo sang ché, d6 nham bé mit hiéu
dung c6 thé dugc do bang kinh hién vi dau do quét (SPA 300, gia do: SI-DF 20, do Hitachi

High-Tech Science Corporation san xuét).
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Tiép theo, ché phim chéng thim nuéc va dau dugc phua 1én bé mit clia mang
chéng phan xa dugc ché tao va héa cimg @& tao ra 16p chéng thim nudc va dau. Ché
phim c6 thanh phan chinh 13 hop chét silicon hiru co dugc cai bién bing polyme chira
nhém flooxyalkylen c6 khbi luong phan tir trung binh sb ctia phan polyme flo vd/hoic
san phidm ngung tu thiy phin mét phan cta né nim trong khoang tir 4500 dén 10000

dugc str dung 1am ché pham chong tham nuéc va dau.

Hop chét silicon hitu co dugc cai bién bing polyme chira nhém flooxyalkylen

dugce mb ta chi tiét hon trong phan mé ta dudi day.

Hop chét silicon hitu co dugc cai bién bing polyme chira nhém flooxyalkylen
chira it nhit mot gbe 6 thé thay phan (vi dy, nhém oxy hitu co duge lién két véi nguyén
tir silic nhu nhém alkoxy duoc lién két véi nguyéri tir silic) duoc lién két v6i nguyén tir
silic trong mot phén tir, va t6t hon néu tir 2 dén 9 phan ti, t6t hon nira néu tir 6 dén 9
phan tir. Nhém flooxyalkylen 13 gdc polyme héa tri hai c6 chu trac (poly)flooxyalkylen
trong do nhiéu don vi 1dp lai c6 cong thic -CF»0- dugc lién Kkét (trong coéng thirc ciu
trac nay, j 12 s6 nguyén bang 1 hoic cao hon, t6t hon néu nam trong khoang tir 1 dén 6,

va tbt hon nita néu ndm trong khoang tir 1 dén 4).

Theo sang ché, hop chat c6 khéi lugng phan tir trung binh sd ctia phéan polyme flo
(tirc 13 gbc polyme hoa tri hai c6 cdu tric (poly)flooxyalkylen) nam trong khoang tir 4500
dén 10000, tét hon néu nim trong khoang tir 5000 dén 9000, v tét hon nita néu nim trong
khoang tir 5500 dén 7500 dugc st dung 1am hop cht silicon hitu co durcjc c4i bién bang
polyme chita nhdm flooxyalkylen. Khi khéi luong phan tir trung binh sé ctia phan polyme
flo nhé hon 4500, d@d nhin bé mit va kha ning chéng mai mon rat cao khong thé tuong
thich v6i nhau, va khi khéi lvong phan tir trung binh s ciia phan polyme flo cao hon
10000, thi khong chi khé san xuét dugc hop chit nay ma ty 1é clia cic nhém chic va
chidu dai cua polymer ciing bi giam, din dén do két dinh thdp. Ngoai ra, theo sang ché,
khdi Iuong phén tir trung binh sb cia gbc polyme héa tri hai (phén polyme flo) ¢4 céu tric
(poly)flooxyalkylen cé thé dugc do bing PE-NMR.

DPon vi lap lai -CiF,;0- c6 thé c6 cau tric mach thing hodc mach nhanh. Vi dy, cac
don vi sau c6 thé dugce st dung, va hai hodc nhiéu don vi ldp lai nay co thé dugc lién ket

v61 nhau.
-CF,0-
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-CF,CF,0-
-CF,CF,CF,0-
_CF(CF3)CF,0-

- -CF,CF,CF,CF,0-
-CF,CF,CF,CF,CF,0-
-C(CF3),0-

Tt hon néu ciu tric (poly)flooxyalkylen c6 khéi lugng phan tir trung binh s6 nam
trong  khoang tu 4500 dén 10000 néu trén la  -(CF,)4-O-
(CF,0),(CF,CF,0)(CF,CF,CF,0){CF,CF,CF,CF,0)4(CF(CF3)CF,0)-(CF;)q-, trong d6
d 13 s6 nguyén nim trong khoang tir 0 dn 8, vap, q, 1, s, va t doc lap v6i nhau 13 s6

nguyén nam trong khoang tir 0 dén 200.
Vi du cu thé vé chu triic (poly)flooxyalkylen bao gdm céc chu triic mo ta duéi day:

(Cong thuc 24)
—QCtho—éCFZCFZO}{CFZ%—
—éCthO—éCFZCFZCFZO%CFZi—
—éCFZtO—éTFConﬂCFZ%'—-

C

F3

—QCFZ)—O—GCon#CFZCFZO%CFﬁ—
d' p' q' d
—éCan'O-éCFZO%—éCFZCFZO%CFZCFZCFZO%CFZ%

d p' q' r d'
_éCFz%O—<CF205—<CF20F20>—<CF20F2CF2CF20 }’éCF2>—

d' p' q' s’ d'
—€CF2}—o—QConﬁCFZCFZOHCFCFZOﬂCF2>—

d' p' q | t d'

C

F3

_QCFZ%O-éCFZO%CFZCFZOHCF2CFZCFZO%CFZCFZCFZCFZO#CFZ%
d P q' r s' d
_€CF2>' (@] ‘{Con%Ccmon)—é szchcho )‘éCcmcmcmon )‘éCFCon %CFz}—
o P a r s I t o
C

F3

-14-



36490

trong d6, d’ 13 s6 nguyén nim trong khoang tir 0 d&n 5, p’, @’, r’, s, va t* doc lap
v6i nhau 13 s6 nguyén nam trong khoang tir 1 dén 200, va khéi lugng phan tir trung binh
s6 clia cAu triic nay nim trong khoang tir 4500 dén 10000.

Tét hon néu hop chét silicon hitu co chira flo ¢é cong thirc (1) dén (5) dugc sir
dung 1am hop chét silicon hitu co dugc cai bién bing polyme chira nhém flooxyalkylen
duoc sit dung trong sang ché. Mot hop chét trong s6 cac hop chat nay c6 thé duoc sir
dung riéng, hoac hai hodc nhidu hop chét c6 thé dugc sir dung két hop.

(A-Rf)o-ZWp(1)
RE-(ZWpa(2)
Z'-(RE-ZWy)y(3)
ARE-Q-(Y);-B(4)
Rf-(Q-(Y)s-B)2(5)

Trong cong thuc (1) dén (5), Rf la -(CF,)4-0O-
(CF,0),(CF,CF,0)4(CF,CF,CF,0),(CF,CF,CF,CF,0)(CF(CF3)CF,0)-(CF,)s-, d 1a s6
nguyén nim trong khoang tr 0 dén 8, p, q, 1, s, va t doc 14p v6i nhau 12 s nguyén
nim trong khoang tir 0 ¢én 200, p+q+r+s+t+2dla s& cho phép phan polyme flo
6 khdi lwong phan tir trung binh sé ndm trong khoang tir 4500 dén 10000, va mdi don vi
duoc thé hién trong ddu ngodc don c6 thé dugc két hop ngiu nhién, A 13 nguyén tir flo,
nguyén tir hydro, hodc nhém hoéa tri mot chira flo c6 du tan cung 1a nhém -CF;, nhém -
CF,H, hodc nhém -CH,F, va Z va Z’ doc 14p 1a lién két don hodc nhém hitu co hoa tri hai
dén hoa tri tdm c6 thé chira nguyén tir nito, nguyén tir oxy, nguyén tir silic, nguyén tir
phospho, hodc nguyén tir luu huynh, va co thé duoc thé bang flo, va W doc 1ap 12 nhém
hitu co hoa tri mot c6 gbc cb thé thuy phan & dau tan cliing, 0. va B ddc lap véi nhau 13 s6
nguyén nam trong khoang tir 1 dén 7, va a + B nim trong khoang tir 2 dén 8, y 13 s
nguyén ndm trong khoang tir 2 dén 8, va Q 12 lién két don hodc nhém hitu co héa tri hai,
Y 12 nhém hitu co hda trj hai cé gbc c6 thé thity phan, & 14 s6 nguyén nim trong khoang
tir 1 dén 10, va B 13 nguyén tir hydro, nhém alkyl ¢6 tir 1 dén 4 nguyén tir cacbon, hoic
nguyén tir halogen.

Trong cong thac (1) d&n  (5), Rf 1a  ~(CFpsO-
(CF,0),(CF,CF,0),(CF,CF,CF,0),(CF,CF,CF,CF,0)y(CF(CF;)CF,0)-(CF,)s, d 13 sb
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nguyén nim trong khoang tir 0 dén 8 v t6t hon néu nim trong khoang tir 1 dén 4, p, q, r,
s, va t doc 14p v6i nhau 13 s§ nguyén nam trong khoang tir 0 dén 200, t6t hon néu, p 13 sb
nguyén nim trong khoang tir 10 dén 100, q 13 s6 nguyén nim trong khoang tir 1 d&én 70,
12 s6 nguyén nim trong khoang tir 0 d&én 60, s 13 s6 nguyén ndm trong khoang tir 0 dén 50,
t 12 s6 nguyén nam trong khoang tir 0 dén 40, p + q + r + s + t + 2d 14 s6 cho phép phin
polyme flo c6 khéi lugng phan tir trung binh s6 nam trong khoang tir 4500 dén 10000, va
mbi don vi duge thé hién trong dau ngodc don c6 thé duoc két hop ngau nhién. Cu thé, cac

hop chit cdu tric (poly)flooxyalkylen néu trén cé thé dugc sir dung.

Luu ¥ rang, tot hon néu Rf ¢é cau tric mach thang, va tot hon nita néu chtra don vi

15].‘) lal -CFzCFzO-

Trong céng thic (1) va (4), A 1a nguyén tir flo, nguyén tir hydro, hodc nhém hoa
tri mot chira flo ¢6 dau tan cung 1a nhém -CF3, nhéom -CF,H, hodc nhém -CH,F. Trong
sb cac nhém nay, nhém -CFs, nhém -CF,CF;, va nhém -CF,CF,CF; dugc uu tién.

Trong cong thie (1) dén (3), Z va Z’ 13 lién két don hodc nhém hiru co hoa tri hai
dén hoa tri tam c6 thé chira nguyén ti nito, nguyén tir oxy, nguyén ti silic, nguyén tir
phospho, hodc nguyén tir lru huynh, va c¢6 thé dugc thé bang flo. Nhém hitu co hoa tri
hai nay c6 thé c6 cong thirc -Q-M(-)x.

Q 12 lién két don hodc nhém hitu co hoa tri hai, va 12 nhém lién két gitta nhém
Rf va nhém M. Lién két amit, lién két ete, lién két este, hoic nhém hiru co hoa tri hai
duoc thé hodc khong dugc thé ¢ tir 2 dén 12 nguyén tir cacbon cé thé chira mot hoic
nhiéu nhém dugc chon tir nhém silylen hiru co hai chitc nhu nhém dimetylsilylen,
nhém dietylsilylen, nhém diphenylsilylen, nhém c6 cong thic -Si[OH][(CH,)S1(CHs)s)-
(f 12 s6 nguyén nim trong khoang tir 2 dén 4), va nhém siloxan hitu co hai chtrc dugc wru
tién st dung lam Q. Tét hon nita néu, Q 12 nhém hydrocarbon hoéa tri hai dugc thé hodc

khong dugc thé c6 tir 2 dén 12 nguyén tir cacbon c6 thé chira lién két néu trén.

Vi du v& nhém hydrocarbon héa tri hai dugc thé hodic khéng dugc thé ¢ tir 2 dén
12 nguyén tir cacbon cé thé duoc sir dung 1am Q bao gém nhém etylen, nhém propylen
(nhém trimetylen, nhém metyletylen), nhom butylen (nhém tetrametylen, nhom
metylpropylen), nhéom alkylen nhu nhém hexametylen va nhom octametylen, nhém
arylen nhu nhém phenyle, hodc t6 hop ciia hai hodc nhiéu nhém nay (nhu nhém alkylen va

nhém arylen). Hon nita, nhém dugc téng hop 'béng cach thé mét s hoic toan bd cac
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nguyén tir hydro dugc lién két v6i chc nguyén tir cacbon ctia cac nhém nay bang nguyén
tir halogen nhu flo ¢6 thé dugc sit dung. Trong sé cac nhém nay, nhém alkylen dugc thé

hodc khong dugce thé ¢4 tir 2 dén 4 nguyén tir cacbon hodc nhém phenylen dugc uu tién.

Vi du vé Q bao gom nhém c6 cong thirc sau, hodc nhém trong do hai hodc nhiéu

nhom nay duogc lién két véi nhau:

(Cong thuce 25)
—(CH3),—O—(CHp),—
(Céng thuc 26)
—QCHZ-)f— —CHy-CH—
= (|3fH2f+1
—CF— ‘—CHz‘?—
| CeHot
CF3 | 2f+1 I
—CH,-CH—
i\lﬂe 0]
. I
—(CHz)g_Sll_" —_C_‘_NH_(CHz)f_
Me
i T
—(CHp)y—Si— —C—N—(CHy—
(CH)sSi(Me)3 Me
(Cong thuc 27)
i 7 N
|
—C—N—(CHy)— —C——N—(CHz)f—\,T.i—CZHA,—
Me
I\llle
Il Me
—C—O0—(CH)— —C—N
|
Me
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(Cong thirc 28)
Me Me Me Me
——Si—(CHy),—Si / sli—o S|i—
Me Me \l\lﬂe h I\Ille
Me Me
—Sli Sli-—
o T e

trong do, f 1 s6 nguyén nam trong khoang tir 2 dén 4, n 13 sd nguyén nim trong
khoang tir 2 dén 6 va t6t hon néu 2 dén 4, u, v, va g 12 sb nguyén nim trong khoang tir 1
dén 4, h 13 s6 nguyén nam trong khoang tir 1 dén 50 va t6t hon néu s6 nguyén nim trong

khoéang tir 1 dén 10, va Me 12 nhém metyl.

k 13 s nguyén nam trong khoang tir 1 dén 7 va tot hon néu s6 nguyén nam trong

khoang tir 1 dén 5.

M’s doc 14p 12 lién két don, nhém duoc chon tir nhém héa tri hai c6 cong thac -
R.,C-, nhém héa tri hai c¢6 cong thuc -R*,Si-, nhém héa tri ba cb cong thirc -R'C=, nhém
héa tri ba ¢6 cong thirc -R>Si=, nhém héa tri bdn ¢ cong thirc -C=, nhém héa tri bdn co
cong thuc -O-C=, va nhom hoa tri bdn ¢ cong thirc -Si=, hodc géc siloxan co hoéa tri
hai dén héa tri tam. Trong phén mo ta néu trén, tot hon néu R! doc lap 1a nhém alkyl c6
tir 1 dén 3 nguyén tir cacbon, nhém hydroxyl, nhém c6 cong thirc CH3(OCH,CH,);-O- (i
1a s& nguyén nam trong khoang tir 1 dén 20), hodc nhém silyl ete cé cong thic R%SiO0-,
va R¥s doc 14p 13 nguyén tir hydro, t6t hon néu nhém alkyl c6 tir 1 dén 3 nguyén tir
cacbon, nhém aryl nhu nhém phenyl, hosc nhém alkoxy c6 tir 1 d&én 3 nguyén tir cacbon.
Tét hon néu R® doc 14p 13 nhém alkyl ¢6 tir 1 dén 3 nguyén tir cacbon, nhém alkenyl c6 2
hoic 3 nguyén tir cacbon, nhém alkoxy c6 tir 1 dén 3 nguyén tir cacbon, hoic nhém clo.
Khi M Ia géc siloxan héa tri hai dén héa tri tdm, thi tdt hon néu M c6 chu tric
polysiloxan hitu co mach théng, mach nhanh, hoac mach vong c¢6 tir 2 dén 13 va t6t hon
néu tir 2 dén 5 nguyén tir silic. Tét hon néu céu tric polysiloxan hitu co c¢6 thé c6 nhém
alkyl hodc nhém phenyl tir 1 dén 8 nguyén tir cacbon, t6t hon nita néu tir 1 dén 4 nguyén
tir cacbon, nhu metyl, etyl, propyl, va butyl. Ngoai ra, cdu triic polysiloxan hiru co cé thé
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chira cu tric silalkylen trong d6 hai nguyén tir silic dugc lién két véi nhau bang nhém
alkylen, tirc 13 Si-(CH,),-Si. Trong cong thiic néu trén, n 13 sb nguyén nam trong khoang
tir 2 dén 6, t6t hon néu nim trong khoang tir 2 dén 4.

Céc chu tric mé ta dudi day 6 thé duge st dung 1am M:

(Cong thure 29)
e T | |
T T T
1 |
Me—Si—Me MeO—Si—OMe ﬂ’HZ
l I _-CH
@) (0] C|3I H,C
I I I
—C— —C— Ti Tvl
(Cong thire 30)
| I
(Cong thuc 31)
I\Ille l\l/le I\llle I\|/Ie l\llle I\‘Ae
——?1— -—Sll—O—Sli—— —-—Sli—O—Si—O—Sli—
Me Me Me Me Me Me
Me Me Me I\llle I\I/Ie I\I/Ie Me Me !\I/Ie
—Si—O-—Si——O—Si—O—Sli— ——Sli—O—Sli-—O—Si—O—Si—O—SIi—
Me Me Me Me Me Me Me Me Me
(Cong thac 32)
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Me—SIi—Me Me—Sloi-—Me
© o9 e e
—S|i-—O—Si—Me ——Sli—O—SIi-—O—Sli—-—
Me (I) Me Cl) Me
Me—SI'i—Me Me—Si—Me
e
| O—Si
Me=si—o_ Me }Si/ o
0 Si Me™) \ Me
| [\ O\ /SI
—Si—Me O
i __Si O\
O—Si_ | No—si”
/ Me Me ‘\
/ Me
(Cong thirc 33)
Me—Si—Me Me—Si—Me
I\‘/Ie (I) @) Me
Me C|) @) Me
Me—Si—Me

Me—Si—Me

trong d6, i 1a s6 nguyén nim trong khoang tir 1 dén 20 va Me 12 nhém metyl.

Trong cong thirc (1) dén (3), W 13 nhém hiru co héa tri mot cé gde c6 thé thiy

phan & dau tin clng, va t6t hon néu c6 cong thic sau:
(Cong thuc 34)
R3—a

—(CHp)m-(CF2),-Si-X,
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trong d6 R 12 nhém alkyl 6 tir 1 dén 4 nguyén tir cacbon hozc nhém phenyl, X 13
gbc c6 thé thiy phan, a bang 2 hodc 3, va m 14 s6 nguyén nim trong khoang tir 0 dén 10
va tét hon néu s6 nguyén nim trong khoang tir 2 dén 8, z 13 s6 nguyén nam trong khoang
tir 0 dén 10, va t6t hon néu s nguyén nim trong khoang tir 0 dén 6, va mdi don vi duoc

thé hién trong d4u ngodc don c6 thé duoc két hop ngiu nhién.

Vi du v& X bao gdm nhém alkoxy c6 tir 1 dén 10 nguyén tir cacbon nhu nhém
metoxy, nhém etoxy, a propoxy group, va nhém butoxy, nhém oxyalkoxy cé tir 2 dén 10
nguyén tur cacbon nhu nhém metoxymetoxy va nhém metoxyetoxy, nhdm axyloxy co tir 1
dén 10 nguyén tir cacbon nhu nhém axetoxy, nhom alkenyloxy c6 tir 2 d&én 10 nguyén tir
cacbon nhu nhém isopropenoxy, nhém halogen nhu nhém clo, nhém brom, va nhém iot,
va nhém amin. Trong sd cic nhém nay, nhém metoxy va nhém etoxy dugc uu tién.
Trong céng thic néu trén, R 12 nhém alkyl nhu nhém metyl c6 tr 1 dén 4 nguyén tir
cacbon, nhom etyl hoac nhdm propyl, hodc nhém phenyl, va trong sd cac nhém nay,
nhém metyl dugc uu tién. a bang 2 hoic 3, va 3 dugce wu tién dudi goc do vé kha ning
phén tmg va d6 bam dinh véi vat lidu nén.

Vi du vé céu triic ¢6 cong thirc -ZWj trong cong thirc (1) dén (3) bao gbm céac ciu

trac sau.
(Cong thure 35)

R3-a
I
—(CH),—(CF2),—Si—X, (6a)

e (Ot —(CF:—Si—X,

—Q'—Si—Me Me—s.i—(CHz)m-—(CFZ)Z—?i—xa

(6b)
O\ /o R3'a
/SI N
Me (CHZ)m'_(CFZ)z_?i_Xa
R3-a
I\I/le I\l/Ie
_Q'_Sli_(CHZ)n—'Sli—(CHZ)m'_(CFZ)Z—?i'—Xa (6¢c)
Me Me Raa
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(Cong thtic 36)
I\I/Ie I\|/Ie
_Q-_?i‘©»Sli—-(CHz)m-—(CFz)z—-?i—Xa (6d)
Me Me R3-a

I\|/|e l\|/le
—Q' ?i—o Sli—(CHz)m-—(CFZ)Z—?i—Xal (6e)
Me /, Me R34

Trong cong thirc (6a) dén (6e), R, X, a, m, z, n, va h dugc mo ta nhu néu trén, Q’
1a twong tw nhu Q, va m’ 13 sé nguyén ndm trong khoang tir 1 dén 10 va tot hon néu sé
nguyén nam trong khoang tir 2 dén 8. Mdi don vi dugc thé hién trong d4u ngoic don bai

m hodc m’ va z c6 thé két hop ngiu nhién. Me 13 nhém metyl.

Trong cong thirc (4) va (5), Q 12 lién két don hoic nhém hitu co héa tri hai, va 12

nhém lién két gitta nhém Rf va nhém Y. Q duge mé ta chi tiét nhu néu trén.

Trong cong thirc (4) va (5), Y’s doc lap 1 nhém hiru co héa tri hai co gbc c6 thé

thity phan. T6t hon néu, Y’s c6 cong thirc sau.
(Coéng thuc 37)

R3-a
—M (CHZ)m-éi-Xa
e
Trong cong thirc néu trén, R, X, a, va m dugc md ta nhu néu trén. e la s6 nguyén
nim trong khoang tir 1 dén 3 va tbt hon néu e bang 1 hoic 2, va M’ 1a nhém duge thé
hozc khong dugc thé héa tri ba dén héa tri nam, tot hon néu M’ 12 nhém hydrocarbon héa
tri ba hoiic héa tri bn, c6 thé 1a nhém dugc téng hop bing cach thé mot sé hodc toan b céc
nguyén tir cacbon trong nhém hydrocarbon nay bang nguyén ti silic, hodc ¢6 thé 1a nhém
duoc téng hop b%mg cach thé mot sb hodc toan bd cac nguyén tir hydro dugc lién két véi
nguyén tir cacbon bing nguyén tir halogen nhu nguyén tir flo. Tét hon néu M’ 13 nhém c6

cong thirc sau:

(Cong thuce 38)
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—CHR*CH— ——CHR”'(I)H—— —CHR*CH—
l\l/l‘l M2_
| |
R4
I
—C—CH— —CH-CH—

trong d6, M' 12 nhém hydrocarbon héa tri hai c6 tir 1 dén 10 nguyén tr cacbon
hodc nhom silyl hitu co hai chirc nhu nhém dﬁnetylsilyl, va M? 12 nhém hydrocarbon héa
tri ba ¢6 tir 1 dén 10 nguyén tir cacbon hoic nhém silyl hitu co nhu nthém metylsilyl, va
R* 12 nguyén t hydro hosc nhém hydrocarbon héa tri mot c6 tir 1 dén 6 nguyén tir

cacbon.

Vi du vé nhém Y bao gébm cac nhdm sau:

(Cong thtrc 39)

——CH,CH— —CHCH—

(Cl"Hz)m1"'SiX3
SiXs
——CH,CH— ——CH,CH—
Me-—Sli—Me Me—Si—(CHz)m2
(CH2)m2 (CH2)m2 S
e
SiX3 SiXs

(Céng thirc 40)
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—CH,CH—
[ I
2 2
—C—CH—
N s,
—CH-CH— SiXs

Me

SiX,

trong d6, X 1a twong tu nhu néu trén, m1 13 sb nguyén nim trong khoang tir 0
dén 10 va tét hon néu sb nguyén ndm trong khoang tir 1 dén 8, va m2 14 s6 nguyén nim
trong khoang tir 2 dén 10 va t6t hon néu s6 nguyén nim trong khoang tir 3 dén 8, va Me
12 nhém metyl.

Trong cong thirc (4) va (5), & 13 s6 nguyén nim trong khoang tir 1 dén 10 va tbt
hon néu s6 nguyén nam trong khoang tir 1 dén 4.

Ngoai ra, B 12 nguyén tir hydro, nhém alkyl nhu nhém metyl cé tir 1 dén 4
nguyén tir cacbon, nhém etyl, nhém propyl, va nhém butyl, hodc nguyén tir halogen nhu
nguyén tir flo, nguyén tir clo, nguyén tr brom, va nguyén tir iot.

Vi du v& hop chét silic hiru co chtra flo ¢6 cong thire (1) dén (5) bao gdm hop chét

cd cac cau tric sau:

(Cong thure 41)
0O Me
CF3O—<CF2CFZO>—€CFZO>’CF2-—Q—N—(CH2)3—SIi—CzH4—Si(OMe)3
% I
(Cong thuc 42)
Me
CF3ofcacao}—fcrzzoHCF—CFZ—o)—CF—CHZCHZ—Si—CZH4——Si(OMe)3
R S CaHy—Si(OMe)q
(Cong thire 43)
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OH

CF30‘<CF20F20>_<CF20>‘CF2 —C _C3H6_S|(OM6)3
q1 p1
CsHg—Si(OMe);

(Cong thurc 44)
OH
CFgofCFZCFQOHConHCF—CF2-o7LCF—C—C3H6—Si(OMe)3
) " CF,4 ) CF; CsHg—Si(OMe);
(Cong thurc 45)

Me
CF3O‘€CF2CF20>—<CF20HCcmFQCon%CF2CF2_CH2CH2“SI_’02H4'—SI(OM6)3
q1 p1 r1
C,H,—Si(OMe); -
(Coéng thirc 46)

OH OH

/q1
(Me0);Si—C3Hg C3Hg—Si(OMe);

(Me0)38i—03|-|6—T—CFZOJYCFZCFZO Con7\LCF2—c—c::.,He—Si(OMe)3
p1 _

(Cdng thure 47)

CF30‘<CF20F20F2CF20HCFzCon%ConFQCFQ—C2H4_SI(OM6)3
s1 q1

(Cong thire 48)
CFgoJQCBCFZo CFZOHCF-CFZ-O%CF%CHZCH%H
g1 p1 I t | | 2
CFs CFs  Si—CyH,
ME “siom
e CzH4 I( e)3
.
Si(OMe),
(Cong thirc 49)
CF3O~<CF2CF20>—<CF20>—<CF-CFZ—O‘)CF{CHZCH%H
qt pi\ | | | 72
CF, CFs  CoH,
\
Si(OMe)s
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(Cong thure 50)

CF3O‘<CFQCF20 CF,0 c|:|= CF,- S[CF—{CHZCH)rH

p1

CF3 3 /SI—Me
Me C,H,
Si(OMe),
(Cong thuc 51)
CF3ofCFZCFZOHConHCF—CFZ-O%CF‘{CHZCH}H
at p1 | t1 | 2
CF3 CFs }
N
Si(OMe)s
(Cong thue 52)
CF30-(CFZCFZCFZCFZOﬁCFZCFZCFZO>—€CFZCF7O>—<CFZO>—<CF CF,- O}CF‘{CHZCH%H
Me Sl(OMe)3
CoHa
\Si(OMe)3
(Cong thire 53)
CF3O%CF2CF20F2CF20HCFZCFQCFZO%CFzCFZOHCFZO}CFZCFZ
s1 r1 . q1 p1 j
—<CH2CH7\LH
| 2
Me—Sl‘oi—CzH4-Si(OMe)3
C,H,—Si(OMe),
(Cong thuc 54)

CFgO%CFZCFZCFzCFZO)—éCFZCFZCFZO%CFZCFZO CF20>-CFZCF2~<CH20H>H

s1

Sl(OMe)

(Cong thuc 55)
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CF3O<%CF20FZCFZCF20HCFZCFZCFZO}—QCFZCFZOHCFZO>‘CF2CF2-<CHZCH}-I
r 1 b1 |

s1 q 2

Si(OMe);
(Cong thirc 56)
C3F7O{CFZCFZCFZO>—CF20F2*{CHZCHiH
1 ’ 2
Si(OMe);
(Coéng thure 57)
—éCHCHZ%CF—éo CF,— CF%—O%CFZCFZOHCFZOHTF CF,- o}—CF{CHZCH-}
p1
CZH4 CF3 F3 C2H4
(MeO),Si “Si(OMe)s
(Cdng thirc 58)
Me\C?HB—Si(OMe)3
_Si_ ~o
Me\ / \ /C3H6 Si(OMe)3
CF3CFZCFZO%CFZCF20>——<CFZO)—(CFZCFZCFZO>—CF2-CH20—CH20HZCH2—-Si Si__
q1 p1 ! Me
o.___O
SI\
Me/ C3H6_S|(OMe)3
(Cong thuc 59)

Me Me

CF3CFZCF20‘<CFZCF20>—(CFZO>—CFZCFZCFZOCFz—CHZO-CHZCHQCHZ-—Si—CZH4—Si—CsHa—Si(OMe)3

q1 pt
Me Me

(Céng thire 60)

r\[/Ie l\‘/le
CF3CF2CF20-CHFCFZOCHzCFZ—éCFZCFZO>—<CF20>—CFZ-CHZO—CHZCHchz—Sii@Sli—C3H6—Si(OMe)3

q1 p1

Me Me

(Céng thfrc 61)

CF3CF20F20‘<CF20onHConHCFzCFgCFQO>—CF2-CH20 CH2CH20H2‘<SI_O Sl—CgHs“SI(OMe):;

10 Me

(Cong thirc 62)
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Me Me

CF3O‘<CF20F20>_<CF20>‘CFz-CHzO_CH20H2CH2—TI‘@’?I_CzH4_C6F12_C2H4—S|(OM6)3
q1 p1

Me Me

trong do, Me 1a nhém metyl, pl, ql, r1, s1, va tl doc lap vé1 nhau la s6 nguyén
nim trong khoang tir 1 dén 200, t2 + 3 = t1, va khéi lugng phan tir trung binh sé cia
phin polyme flo nim trong khoang tir 4500 d&n 10000, va mdi don vi dugc thé hién trong

dAu ngoic don c6 thé dugc két hop ngiu nhién.

San phidm ngung tu thiy phan dugc tong hop bang cach thiy phan va ngung tu
gbc c6 thé thiy phan duge lién két v6i nguyén tir silic trong phén tir cia hop chét silicon
hitu co dugc cai bién bang polyme chira nhém flooxyalkylen c6 thé dugc sir dung lam

thanh phan chinh ctia ché phim chéng thim nudc va dau duoc sir dung trong sang ché.

Hon nita, ché phdm chéng thdm nudc va dau theo sing ché c6 thé chtra dung méi.
Tét hon néu dung mdi nay 13 dung méi hydrocarbon béo duge cai bién flo (perfloheptan,
perflooctan, hodc dung moéi tuong tu), dung mdi hydrocarbon thom dugc cai bién flo (m-
xylen hexaflorua, benzotriflorua, 1,3-triflometylbenzen, hodc dung mdi twong tu), dung
moi ete dugc cai bién flo (metyl perflobutyl ete, etyl perflobutyl ete, perflo (2-
butyltetrahydrofuran), hodc dung méi tuong tu), dung moéi alkylamin dugc cai bién flo
(perflotributylamin, perflotripentylamin, hodc dung mdi twong tu), dung moi
hydrocarbon (benzin ddu mé, xing khoang, toluen, xylen, hodc dung méi tuong tw), dung
moi keton (axeton, metyl etyl keton, metyl isobutyl keton, hodc dung mdi tuong tu).
Trong sb cac nhém ndy, dudi goc d6 dd hoa tan, kha ning thAm wét, va dic tinh twong tir,
dung moéi dugc cai bién flo (duoc goi 1la dung moi flo) dugec wu tién, va 1,3-
triflometylbenzen, m—Xylen hexaflorua, perflo (2-butyltetrahydrofuran),

perflotributylamin, va etylperflobutylete dugc dédc bi€t uu tién.

Dung mbi c6 thé 13 hdn hop cia hai hoic nhiéu dung moéi, va t6t hon néu dung
moi hoa tan ddng nhét hop chat silicon hitu co duge ci bién bang polyme chira nhém
flooxyalkylen va san phidm ngung tu thiy phan mot phan cta né. Luu ¥ rang, ham luong
t6i wu ctia hop chét silicon hiru co dugc cai bién bang polyme chira nhém flooxyalkylen
va/hoic san phdm ngung tu thily phan mot phan cia né can hoa tan trong dung méi c6 thé
duoc chon thich hop theo phuwong phap sir dung chit xir Iy bé mit ndy, va khong bi giéi

han cu thé. Nhin chung, hop chét silicon hitu co dugc ci bién bing polyme chita nhém

-28-



36490

flooxyalkylen dugc hoa tan & ham luong nim trong khoang tir 0,01% dén 30% khéi
luong, t6t hon néu nim trong khoang tir 0,02% dén 20% khdi lugng, va t6t hon nita néu

nim trong khoang tir 0,05% dén 5% khdi lrong.

Ché phdm chéng thim nudc va diu c6 thanh phan chinh 13 hop chét silicon hiru co
duoc cai bién bang polyme chira nhém flooxyalkylen va/hodc san phdm ngung tu thiy
phan mot phan ctia n6 c6 thé duoc phii 1én bé mit clia mang chéng phan xa bang cach sir
dung phuong phép da biét nhu phwong phép tao 16p phit w6t (phuong phép phu bing ban
chai, phuong phap nhiing, phuong phép xit, va phuong phap in phun muc). Cac didu kién
phu va céc diéu kién tuong tu cé thé dugc thuc hién theo phuong phép thong thuong da
biét, va tdt hon néu mang chéng phan xa dugc phi bing phuong phap kh, t6t hon nira
néu pha ché phdm chéng thim nudc va dau bang phwong phép ling dong hoi. Phuong
phép ling dong hoi khéng bi gi6i han cu thé, v phuong phép gia nhiét dién tré hodc

phuong phép gia nhiét bang chim electron c6 thé dugc sir dung.

Chiéu day ctia mang da dugc hda cung dugc chon thich hgp phu thudc vao loai
vét liéu nén cén xr 1y, va thuong nim trong khoang tir Inm dén 30nm, va tét hon néu
nim trong khoang tir 3nm dén 20nm. Ngoai ra, sau khi tao 16p pht dén chiéu day lén
hon 30nm, chidu day c6 thé duoc didu chinh dén tri s6 nim trong khoang tir Inm dén
30nm béng cach loai b6 ché phdm chéng thdm nudce va dau hodc 16p chdng thdm nudc va
du con du bﬁng cach lam sach béng siéu am hodac lau sach béng tay st dung nuéc tinh

khiét hodc dung méi, hodc chét 16ng twong tur trude hodc sau xir 1y héa ctng.

Ché phim chéng thAm nudc va dau cé thé duge héa cing & nhiét d6 phong (25°C),
nhung ché phim chéng thAm nudc va dau cé thé dugc gia nhiét & nhiét d6 nim trong
khoang tir 30°C dén 200°C trong thoi gian tir 10 d&én 24 gid dé tiép tuc héa cling trong
thoi gian ngén. Tét hon néu budc héa cling dugc thuc hién trong diéu kién 4m dé tang toc
qua trinh thity phén.

Luu ¥ ring, truée khi phu ché phdm chéng thim nudc va diu, bé mit cia mang
chéng phén xa c6 thé dugc xir Iy 1am sach bang phuong phap xir 1y plasma, phuong phép
xt Iy UV, phuong phap xr Iy VUV, phuong phap xur Iy excime, va phuong phap xir ly
ozon, hoic phuong phap hoat héa bé mat. Phuong phép xtr 1y kiém khong duoc wu tién

do phuong phép nay gdy in mon mang chdng phan xa.
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Vi du vé& chi tiét chdng phan xa theo sang ché bao gdbm manh hinh hién thi nhu
thiét bi dinh vi xe, may tinh bang, dién thoai thong minh, dién thoai di dong, may anh k¥
thuat s6, may quay video ky thuat s6, PDA, may nghe nhac cim tay, hé thdng 4m thanh
xe 6 t0, va thiét b trd choi, dung cu y té nhu éng kinh hién thi, dng kinh méy anh, kinh
mit, vi may anh ndi soi da day, vt phdm quang hoc nhu méy sao chép, may vi tinh, man
hinh tinh thé 1éng, man hinh hién thi EL hitu co, man hinh hién thi plasma, man hinh hién
thi cam Umg, mang bao vé, v mang chdng phan xa, va 16p phii chéng bin ding cho cira
kinh cta xe, xe Itta, va may bay, va chup den.

Vi du thue hién sang ché

Sang ché s& dugc md t4 chi tiét hon thong qua céc vi du va vi du so sanh sau,

nhung khong chi giéi han & cac vi du nay. Trong céc vi du sau, Me 12 nhém metyl.

Céc phuong phép thtr nghiém duge st dung trong cac vi du va vi du so sanh 1a

nhu sau.
Phuong phap danh gia dic tinh chéng thim nudc va dau

Géc tiép xuc v6i nude cua mang da duge hda cing (16p chong tham nudce va dau)
va gbc ti€p xuc véi axit oleic duge do bang thi€t bi do goc ti€p xic (DropMaster, do

Kyowa Interface Science, Inc sén xuat).
H¢ s6 ma sat dong hoc

Heé s6 ma sat dong hoc ctia mang d& duoc héa cing (16p chéng thdm nudc va diu)
ty vao dung cu Bencot (do Asahi Kasei Corporation san xuat.) duoc do bing cach sir
dung thiét bi thir nghiém bé mat do Shinto Scientific Co., Ltd. san xuét theo céc didu kién

sau. -
Dién tich tiép xtic: 10mm x 30mm.
Tai trong: 100g.
Thir nghiém kha ning chéng mai mon
Thir nghiém kha ning chéng mai mon ciia mang da dugc héa cimg (16p chéng

tham nudc va dau) dugc thuc hién bang cach st dung a reciprocating abrasion tester

(HEIDON 308, do Shinto Scientific Co., Ltd. san xuit) theo cac diéu kién sau, va goc
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tiép xtc v6i nude ciia mang da dugc hoéa cing sau khi thir nghiém duge do bang phuong

phéap tuong tu néu trén.
Céc didu kién moi truomg danh gi: nhiét d6 bang 25°C, d6 4m biang 40%.
Vit liéu mai mon: Béng thép (# 0000 Bonstar) dugc phu va cudn xung quanh diu

con (10mm x 10mm) cta thiét bi thir nghiém dugc cho tiép xtc v6i miu dé thu duoc

chidu day bing 3mm, va c¢b dinh bang day thun.
Tai trong: 1 kg.
Khoanh cach danh bong (mét chiéu): 30mm.
Tbc dd danh bong: 3,600mm/phuit.
S6 1an chuyén dong tinh tién: 5000 1an.
Ché tao mang chéng phan xa

Céc chi tiét dé tr A dén F duoc san xuét bing cach ché tao lién tiép mang chdng
phan xa nhiéu 16p trén vat liéu nén bing phuong phap ling dong chan khéng hodc phwong
phéap phun kim loai st dung cac vt liéu dugc thé hién trong Bang 1. Vat liéu nén duoc st
dung 1 Gorilla 3 (vét liéu nén thiy tinh) do Corning Incorporated sin xuét. Céc tri s6

duoc thé hién trong ngodc don trong Bang 1 13 chidu day ctia mdi 16p.

Bang 1
Po nham A s
Chi tiét dé ?;“";25 Lépthir | Lépthe | Lépthi | Lopthi | bé mit by ;’;““‘
¢ phap ang .nhat hai ba tw hiéu dung o
dong (nm) (%)
N Léiigfng Ti0, Si0, Ti0, $i0, 0. 418
Koy | (4om) | G3mm) | (1120m) | (90mm)
B Laréigr‘l-’ng TiO, Si0, TiO, Si0, 0.95 435
(hong (13nm) | (34nm) | (11lnm) | (88nm)
Phun kim Nb205 SlOz Nb205 SlOz
¢ loai (120m) | (34nm) | (116nm) | (86nm) 1,09 4,86
b Phunkim | Nb,Os Si0, Nb,0s Si0; g3 4,50
loai (11nm) (33nm) (113nm) (87nm) ’ ’
N Phunkim | Nb,0; Si0; Nb,0s Si0; ) 1s 1
loai (120m) | (35nm) | (114nm) | (87nm) : ’
Phun kim Si0,
F loai (10823) - - - 0,63 8,45

Luuy réng, d6 nham bé mat hiéu dung cua vét liéu nén Gorilla 3 béng 0,45nm, va

d6 phan xa bang 8,46%.
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Chiéu day ciia mdi mang chéng phan xa dugc do bang cach sir dung phwong phép
do elip quang ph (M-2000D do J.A. Woollam san xuét).

D06 nhdm bé mit hiéu dung cta bé mit ciia mang chéng phan xa nhiéu 16p dugc do
béng kinh hién vi dau do quét (SPA 300, gia d&: SI-DF 20, do Hitachi High-Tech Science
Corporation san xut).

Hon nira, d6 phan xa & géc t6i bang 5° dugc do bang cach st dung UV-3600 do
Shimadzu Corporation san xuét, va do phan xa & budc song béng 550nm duogce xac dinh.

Céc hop chét 1 dén 5 sau dugc st dung 1am thanh phan chinh ciia cac ché phim
chéng thAm nudc va ddu. Khdi lugng phan tir trung binh sb ctia phan polyme flo dugc do
bang phuong phap “F-NMR.

(Hop chét 1)
(Cong thirc 63)
OH
CF3o{CFZCFZOHCFZO}CFZ——C—C3HG—Si(0Me)3
; p1+q1=5p; C3Hg— Si(OMe);

Khéi luohg phan tir trung binh sé ctia mach chinh (phan polyme flo) bang 4550.
(Hop chit 2)
(Cong th&c 64)
OH
CFgO<CFZCFZO>:<CF20>’CF2—C—C3H6—Si(OMe)3
i p1+q1=6p;) CsHg—Si(OMe);
Khdi lwong phén tir trung binh sb clia mach chinh (phan polyme flo) bang 5450.
(Hop chit 3)
(Cong thic 65)
OH
CF3ofCFZCon}q:{CFZO%CFZ——C—03H6—Si(OMe)3
p

p1+q1=80 C3Hg—Si(OMe);
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Khéi luong phén tir trung binh s ctia mach chinh (phin polyme flo) bang 7280.
(Hop chit 4)
(Cong thuc 66)

OH

CF3O-<CFZCF20 CFZO>—CF2——C C3Hg—Si(OMe);

p1+q1=100 C3H6 SI(OM3)3

Khéi luong phan tir tfung binh s6 ctia mach chinh (phan polyme flo) bang 9100.
(Hop chit 5)
(Cong thuc 67)

OH

CF3O{CFQConHCon%CFZ——C-—C3H6—Si(OMe)3
q1 1

Dtqt=as C3Hg—Si(OMe)s

Khéi lwong phan tir trung binh sé ciia mach chinh (phan polyme flo) bang 4120.

Ché tao 16p chng thim nuéc va dau

Hop chét 1 dén 5 néu trén dugc pha loéng riéng bang Novec (nhin hidu ding ky)

7200 (do 3M san xuat) dén dén ham lugng hoat chét bang 20% khéi lugng, va phu 1én
mang chéng phan xa cua vat liéu nén dugc san xuit bing phuong phap pha ling dong
chan khéng néu trén trong cac diéu kién pht sau. Lép phit dugc hda cung trong 2 giv &

nhiét 6 méi truong bing 40°C va do Am bing 80% dé tao ra 16p chéng thdm nudc va

dau, nh¢ do6 san xuat duge chi tiét chong phan xa.

Piéu kién phu

- Thiét bi phi: Thiét bi ling dong chan khong kich c¢& nhé VPC-250F.
- Ap suét: 2,010 to 3,0x107 Pa.

- Nhiét d6 ling dong (nhiét do dat dugc clia binh phan ung): 700°C.

- Khoang c4ch ling dong: 20mm.

- Luong chit xtt Iy dugc didu ché: 10mg.

- Luong ling dong: 10 mg (chiéu day: 15nm).
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Vidu 1 dén 4 va vi du so sanh 1

Trong vi du 1 dén 4 va vi du so sanh 1, 16p chéng thdm nudc va dau dugc ché tao
bing cach st dung mdi hop chat 1 dén 5 (cac hop chét c6 khbi lugng phan tir trung binh
s6 dugc thay ddi cia ché phdm chéng thAm nudc va dau) 1én chi tiét & A néu trén (Do
nham bé mat hiéu dung: 0,82nm) dua vio phuong phip néu trén. Phuong phap danh gi4

néu trén duogc thue hién, va cac két qua danh gia duge thé hién trong Bang 2.

Béang 2
Gée tiép xiic Géc tiép
© xiic véi
Po ' ] : nwéc sau
nham Khoi Heé s& khi thue
Chi bé lugng Y. hién thir
3 N Hop NI ma sat .
tiet mat °2 phan tik . A nghiém
£ .n chat , Axit dong >
de hiéu trung Nuwéc . kha
: \ % oleic hoc -
dung binh s6 : nang
(nm) chong
mai mon
©)
Vidul A 0,82 1 4550 il6 74 0,05 103
Vidu?2 A 0,82 2 5450 116 75 0,04 110
Vidu3 A 0,82 3 7280 116 76 0,03 111
Vidu4 A 0,82 4 9100 . 116 76 0,03 110
Vidu A 0,82 5 4120 115 75 0,07 85
so sénh 1

Do vi du so sanh 1 sir dung hop chat 5 c6 khéi lugng phan tir trung binh sb cia
ctia mach chinh (phan polyme flo) nhé hon 4500 bi 4nh hudng béi bé mat khong déu, hé
s6 ma sat dong hoc cao, va kha ning chbng mai mon kém. Trong khi d6, vi du 1 dén 4 st
dung hop chét cé khdi lwong phén tir trung binh s ctia mach chinh (phan polyme flo)
bing 4500 hoac cao hon, hé sé ma sat ddng hoc bang 0,05 hozc nho hon, va kha ning

chong mai mon cling rat cao.
Vidu 5 dn 7 va vi du so sanh 2

Trong vi du 5 dén 7 va vi du so sanh 2, 16p chéng thAm nuéc va dau duge ché tao
trén mdi chi tiét dé tir B dén E bang cach sir dung hop chit 3 (khéi lwong phan tir trung
binh s6: 7280) dua vao phuong phap néu trén. Phuong phap danh gia néu trén dugc thuc
hién, va cac két qua danh gia duoc thé hién trong Bang 3 cing vdi cac két qua cia vi du 3

néu trén (sir dung vat liéu nén A va hop chit 3).
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Béang 3
Gée tiép xic Géce tiép
) xtic véi
Do . nwéc sau
nham Khoi A X khi thwe
. s Heé so n .
Chi beé lwgmg Y hién thir
X N Hop NID# ma sat ‘A
tiet mat < phin tw . N nghiém
J oA chat , Axit dong d
de hiéu trung Nuwéce . kha
< o oleic hoc -
dung binh so0 : ning
(nm) ' chong
mai mon
©
Vidu3 A 0,82 3 7280 116 76 0,03 111
Vidu$ B 0,95 3 7280 116 75 0,03 110
Vidub C 1,09 3 7280 116 76 0,03 110
Vidu?7 D 1,88 3 7280 116 76 0,05 105
Vidu so
sénh 2 E 2,15 3 7280 117 76 0,08 78

Trong vi du so sanh 2 trong d6 d¢ nham bé mat hiéu dung cua bé mat cia mang
chéng phan xa nhidu 16p 16n hon 2,0nm, anh huéng ciia bé mit khong déu khong thé
duogc 14p day ngay ca khi sit dung hop chét c6 khdi lrong phan i trung binh sé ctia mach
chinh (phan polyme flo) 16n, va do d6 hé sé ma s4t dong hoc cao va kha nang chbng mai
mon kém. Trong khi do, trong vi du 3 va 5 dén 7 trong d6 d§ nham bé mit hiéu dung cda
bé mit clia mang chéng phan xa nhiéu 16p bang 2,0nm hodc nhod hon, hé sd ma sat dong
hoc bang 0,05 hodc nhé hon, va kha ning chéng mai mon ciing rat cao. Luu y rang, khi
hop chat c6 khdi Iugng phan tir trung binh s6 ctia mach chinh (phan polyme flo) van 16n
duogc st dung, thi ddc tinh mong mudn van c6 thé dat dugc ngay ca khi d0 nhdm bé mat
hidu dung ctia bé mat cia mang chdng phan xa nhiéu 16p biang 2,0nm hoic cao hon; tuy
nhién, khéng thé san xuit dugc polyme cé khéi luong phén tir trung binh s6 ctia mach
chinh (phan polyme flo) 16n hon.

Vi du so sanh 3

Mic di ¢6 thé thu duoc d6 nham bé mit hiéu dung cuia mang chéng phéan xa nhiéu
16p nhé hon 0,8nm trong cac vi du va vi du so sanh néu trén, nhung dé dbi chiéu, hop
chét 5 dugc phi dé tao ra 16p chdng thdm nudce va diu trén chi tiét dé F (Do nhdm bé mat
hiéu dung: 0,63nm) trén do6 16p SiO, cd chiéu day béng 10nm dugc tao ra dudi dang

mang chéng phan xa don 16p trén vat liéu nén thiy tinh dua vao phuong phap néu trén,
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va phuong phap danh gid néu trén dugc thuc hién. Cac két qua dugc thé hién trong Bang
4.

Béang 4
Gée tiép xiic Géc tiép
o L
Do ©) A xu’c voi
nham Hg nuéce sau
Chi | bd Khéi lwgng so | khi thye
Y N Hop A o ma hién th&
tiet mat ‘< | phan ti trung . . .n
£ .on chat + £ , Axit | sat nghiém
de hi¢u binh s0 Nuéc . A > L
: oleic | dong | kha ning
dung £ S
hoc | chong mai
(nm) S
mon
®
Vidu _§)° saoh | p 063 | 5 4120 | 114 | 74 | 0,03 110

P3 kiém chimg duoc ring dic tinh mong mudn co thé dat duoc ngay ca véi 16p
chéng thdm nuéc va ddu bang cach sir dung hop chit c6 khéi lugng phén tir trung binh sb
ctia mach chinh (phin polyme flo) nhé hon 4500 mién 13 d§ nhdm bé mat hiéu dung cia
bé mat bing 0,63nm trén mang chdng phan xa don 16p 13 16p SiO,. Tuy nhién, khong thé
thu duoc tac dung chéng phén xa diy du trén mang chéng phan xa don 16p nay, va rat
kh¢ thuc hién duge qua trinh san xuit 6n dinh trén quy mé cong nghiép véi mang chbng

phan xa nhiéu 16p c6 do nham bé mat hiéu dung nhé hon 0,8nm.
Kha ning Uing dung céng nghiép

Chi tiét chéng phan xa theo sang ché khong chi c6 dic tinh chéng thdm nuéc va
dau rit cao, ma con c6 hé sb6 ma sat dong hoc thép va dé dang dé lau sach bui ban, va c¢6
thé tao ra mang di dugc hoéa cimg c6 kha ning chdng mai mon rat cao. Do d6, chi tiét
chéng phan xa theo sang ché rat hiru hiéu cho cac tmg dung ma dau va chit béo c6 thé
bam dinh vao va n mon va thim chi trong c4c tng dung nhu bang diéu khién cham dugc
str dung va cham vao hang ngay, va thuong dugc lau chui bui bén, va bé mit chdng thim

nude va dau rit tdt ¢6 thé duoc duy tri trong thoi gian dai.
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YEU CAUBAO HQ

1. Chi tiét chéng phan xa bao gdm 16p chéng thAm nuéc va dau c6 chidu day nam trong
khoéang tir Inm dén 30nm va 13 san phdm duoc hoéa cling clia ché phdm chéng thAm nuéc
va diu c6 thanh phin chinh 13 hop chit silicon hitu co duoc cai bién bang polyme chira
nhém flooxyalkylen va/hodc san phim ngung tu thity phan mot phan ciia nd, tiép xtc véi
bé mit cua mang chéng phan xa nhidu 16p bang cach chi st dung it nhét hai loai vat liéu
dugce chon tir MgO, SiO, Si0,, CeF;, NdF;, LaF;, AlF;, YF;, BaF,, CaF,, Al,O;, SiN,, x
12 s& duong nim trong khoang tir 1 dén 1,5, ITO, In,05, SnO,, ZrO,, TiO,, Ti,0s, Tis05,
Ti30s, TiN,-Oy, X 12 s6 duong nam trong khoang tir 1 dn 4 va y 14 s6 duong nim trong
khoang tur 1 dén 12, Nb,0s, Ta,0s, Y,0;, ZnS, WO; HfO,, va La,Ti,0;, |

trong do | hop chét sﬂicon hitu co duoc cai bién bing polyme chira nhom
flooxyalkylen it nh4t 13 mot hop chat duge chon tir cic hop chét c6 cong thic (1), (3) va
(4):
(A-Rf),-ZWi(1)
Z-(REZWy),(3)
trong d6, trong cdng thic (1) va (3):

Rf 14 -(CF,)4-O-(CF,0),(CF,CF,0),(CF,CF,CF,CF,0)(CF(CF;)CF,0)-(CF,)q-, d
12 sb nguyén nam trong khoang tir 0 dén 8, p, q, 1, s, va t doc 1ap v6i nhau 1a s6
nguyén nam trong khoang tir 0 dén 200, p+q+r+s+t+2d1a s6 cho phép phin
polyme flo c6 khi lugng phan tir trung binh sé nim trong khoang tir 4500 dén 10000, va
mdi don vi duwgc th8  hién trong diu  ngoic don  trong
(CF,0),(CF,CF,0)4(CF,CF,CF,CF,0)4(CF(CF;)CF,0); c6 thé dugc két hop ngau nhién,
A 1a nguyén tir flo, nguyén tir hydro, hodc nhém hoéa tri mot chura flo c6 dau tan cung 13
nhém -CF;, nhom -CF,H, hodc nhém -CH,F, va Z va Z’ ddc lap 1a lién két don hoac
nhém hitu co héa tri hai dén héa tri tim c6 thé chira nguyén tr nito, nguyén tir oxy,
nguyén tir silic, nguyén tr phospho, hodc nguyén tir luu huynh, va cé thé duoc thé bang
flo, va W ddc 1ap 1a nhém hiru co hoa tri mot co géc c6 thé thay phan ¢ dau tin cung, o
va B doc 14p voi nhau 1 sé nguyén nim trong khoang tir 1 dén 7, va a + B niam trong
khoéng tir 2 dén 8, va y 13 s6 nguyén nam trong khoang tir 2 dén 8, v&i diéu kién 1a trong
cbng thirc (3), trong trudng hop y =2 va Z’ 1a lién két don, thi B 13 s6 nguyén nam trong
khoang tir 2 dén 7,
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A-Rf-Q-(Y)s-B(4)

trong do, trong cdng thic (4), Rf va A dugc dinh nghia nhu néu trén, Q 1a lién
két don hodc nhém hiru co hoa tri hai, Y 13 nhém hiru co hoa tri hai c6 gbc c6 thé thiy
phan, § 12 s nguyén nim trong khoang tir 1 dén 10, va B 14 nguyén tir hydro, nhém
alkyl c6 tir 1 dén 4 nguyén tir cacbon, hozc nguyén tir halogen,

trong do bé mit cia mang chéng phéan xa nhiéu 16p trén vt licu nén c6 d6 nham
bé mit hiéu dung nam trong khoang tir 0,8nm dén 2,0nm.
2. Chi tiét chéng phan xa theo diém 1, trong d6 chi tiét chéng phan xa nay cé hé s6 ma
sat dong hoc bang 0,05 hodc nhé hon, duge do bing phuong phap sau,

hé sb ma sat dong hoc cia 16p chdng thdm nude va dau ty vao dung cu Bencot (do
Asahi Kasei Corporation san xuit) duoc do bang cach st dung thiét bi thir nghiém bé
mit do Shinto Scientific Co., Ltd. san xut theo c4c diéu kién sau.

Dién tich tiép xtac: 10mm x 30mm.

Tai trong: 100g.
3. Chi tiét chéng phan xa theo diém 1 hoic 2, trong d6 mang chdng phan xa nhiéu 16p 1a
mang ling dong hoi chan khong, mang ma ion, mang tro ion, mang phun kim loai, hoic
mang ling dong hoi hoa hoc plasma.
4. Chi tiét chdng phan xa theo diém 1 hodc 2, trong d6 Rf trong cong thirc (1), (3) va (4) c6
chu trac mach thing.
5. Chi tiét chéng phan xa theo diém 1 hoic 2, trong d6 Rf trong cong thuc (1), (3) va
() chia -CF,CF,0- va it nhit mét don vi duge chon tir -CF,0-, -CF,CF,CF,CF,0- va -
CF(CF;)CF,0-.
6. Chi tiét chéng phan xa theo diém 1 hoic 2, trong d6 hop chit silicon hiru co duogc cai
bién bang polyme chira nhém flooxyalkylen c6 cong thirc sau:

(Cong thuc 1)

n N
CF3O~<CFZCF20HCF20%CFZ—C—N—(CHz)a—Sli—CZH‘;—Si(OMe)3
q1 p1
Me
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(Cong thuc 2)
Me
CF30<CF2CFZO>—<CFZO>—<CF—CF2 o>-CF CH,CH,—Si—C,H,—Si(OMe),
! " éF3 CF3 (I32H4'_S|(OMG)3
(Cong thic 3)

OH

CF3O‘éCFzCFzOHCon%CFz_C'_‘CgHe'_SI(OMe)3
q1 p1

C3Hg—Si(OMe),
(Cong thirc 4)
H
CF3O—|/—CFZCFZO>—<C': OHCF CF,- >»CF c CaHg— Si(OMe)s

F,3 C3Hs SI(OMG)S

(Céng thue 5)

CF30‘€CF2CF2CF2C’F20>_<CF2C F20'>‘CF20F20F2—02H4‘S!(OM6)3
q1

s1

(Cong thuc 6)

CF3O‘<CF2CF20>—<CF20HCF CF,- %TF%CH2CH->'H
q1 l 2

’
CFs Si-——C,H,

| A
Me CoH, Si(OMe);
N\
Si(OMe)3
(Céng thic 7)
CFaofCcmon CFZOHCF—CF2-07\CF~(CHZCH7\H
q1 p1 | t1| | 72
CF3 CF3 CoHy
\
Si(OMe),
(Cong thuce 8)
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CF3OfCFZCF20HCFQOHCF—CFZ—O%CF%CHZCH%H
at pi | b | | "2
C

CF3 F3 Si—Me
/
Me e,
Si(OMe);
(Céng thirc 9)
CF30J§CFZCF20>—<CF20>—<CF—CF2—07LCF‘<CHZCH}H
q1 p1 | t1 | 2
CF, CF,
Si(OMe),
(Cong thtc 10)
Me Me

CF3CF20F20“{'CF20F20>’;{CF20>—CF2CF2CF200F2—CH20—CH?_CHonz"Sl—02H4‘S|~C3H5_SI(OMG)3
q p1

Me Me
(Cong thuc 11)
I\|l|e l\|/|e
CF3CFZCF20—-CHFCFZOCHZCFZ%CFZCFZOHCFZO}'CFQ-CHZO—CHzCHQCHz—Ti‘@»Sli—C3H5—Si(OMe)3
q1 p1
Me Me
(Cong thuc 12)
Me Me
CF30‘<CFzCFzOHCon}CFz-CHzO"CHzCHchZ—‘SI Si—CzH4_CsF12—C2H4_Si(OMe)3
q1 p1
Me Me

trong d6, Me 13 nhém metyl, pl, ql, sl, va tl doc lap v6i nhau 13 sd nguyén
nim trong khoang tir 1 dén 200, va khéi luong phan tir trung binh s6 cia phan polyme flo
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nim trong khoang tir 4500 dén 10000, va mdi don vi dugc thé hién trong ddu ngoic don

c6 thé duogc két hop ngiu nhién.

7. Chi tiét chéng phan xa theo diém 1 hoic 2, trong d6 ciia phan polyme flo ctia hop chét
silicon hitu co dugc cai bién bang polyme chira nhém flooxyalkylen c6 khéi Iugng phan

tir trung binh sé nim trong khoang tir 5500 dén 7500.

8. Chi tiét chéng phan xa theo diém 1 hoic 2, trong d6 vat liéu nén 13 thay tinh, saphia,
thach anh hodc nhua trong subt.

9. Phuong phap san xudt chi tiét chéng phan xa theo diém bét ky trong sd cac diém tir 1

den 8, bao gdbm céac budce:

budc ché tao mang chéng phan xa nhiéu 16p bang cach chi st dung it nhét hai loai
vat liéu duoc chon tir MgO, SiO, Si0,, CeF;, NdF;, LaF;, AlF;, YF;, BaF,, CaF,, Al,Os,
SiN,, x 1a s6 duong nam trong khoang tir 1 dén 1,5, ITO, In,03, Sn0,, Zr0,, TiO,, Ti,0;,
Tis05, TizOs, TiN,-Oy, X’ 12 s6 duong nam trong khoang tir 1 dén 4 va y 1a s6 duong nim
trong khoang tir 1 dén 12, Nb,Os, Ta,0s, Y,0;, ZnS, WO, HfO,, va La,Ti,0, béng cach
ling dong nhiéu 14n it nhét hai loai chit chéng phan xa bang phuong phap ling dong chan
khéng, phuong phap ma ion, phuong phap trg ion, phuong phép phun kim loai, hodc
phuong phap ling dong hoi héa hoc plasma, trén vit liéu nén dé thu dugc do nham bé

mat hiéu dung cua bé mit ndm trong khoang tir 0,8nm dén 2,0nm; va

bu6c ling dong ché phdm chéng thAm nudc va diu cé thanh phan chinh 13 hop
chét silicon hitu co duge cai bién bang polyme chira nhém flooxyalkylen va/hodc san
phérh ngung tu thiy phan mét phan ciia n6 1én mang chéng phan xa nhiéu 16p dé tiép xac
v6i bé mit ciia né bang phuong phap ling dong chan khéng, phuong phép xit, phuong
‘phap nhing, hoic phuong phap phit kiéu quay dé tao ra 16p chéng thdm nudc va dau,
trong d6 hop chét silicon hirtu co dugc cai bién bang polyme chira nhém
flooxyalkylen it nhét 13 mét hop chit dugc chon tir cc hop chat cé cong thire (1), (3) va
(4):
(A-Rf)-ZWp(1)
Z-(REZWy),(3)

trong do, trong cong thac (1) va (3):
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Rf 14 -(CF,)¢-O-(CF,0),(CF,CF,0),(CF,CF,CF,CF,0),(CF(CF;)CF,0)-(CFy)4-, d
12 s6 nguyén nim trong khoang tir 0 dén 8, p, q, r, s, va t doc 1dp v6i nhau 12 sb
nguyén nim trong khoang tir 0 dén 200, p+ q +r + s + t + 2d 12 s§ cho phép phin
polyme flo ¢6 khéi lugng phén tir trung binh s6 nam trong khoang tir 4500 dén 10000, va
mdi don vi dugc thé hién trong ddu  ngoic don  trong
(CF,0),(CF,CF,0)4(CF,CF,CF,CF,0)4(CF(CF3)CF,0); cé thé dugc két hop ngiu nhién,
A 13 nguyén tir flo, nguyén tir hydro, hoic nhém héa tri mot chira flo c6 dau tdn cling 1a
nhém -CF;, nhém -CF,H, hodc nhém -CH,F, va Z va Z’ ddc 1ap 1a lién két don hoac
nhém hiru co hoéa tri hai dén héa tri tdm c6 thé chira nguyén tir nito, nguyén tir oxy,
nguyén tir silic, nguyén tir phospho, hodc nguyén tir luru huynh, va c6 thé duge thé bing
flo, va W ddc 1ap 1a nhém hitu co héa tri mdt c6 gbe cb thé thiy phan & dau tin clng, o
va B doc 1ap v6i nhau 13 sé nguyén nim trong khoang tir 1 dén 7, va a + B nam trong
khoéang tir 2 dén 8, va y 12 s6 nguyén nim trong khoang tir 2 dén 8, véi diéu kién 13 trong
cong thic (3), trong trudng hop y = 2 va Z’ 13 lién két don, thi p 13 s6 nguyén nim trong
khoéang tir 2 dén 7,

A-Rf-Q-(Y)s-B(4)

trong do, trong céng thirc (4), Rf va A dugc dinh nghia nhu néu trén, Q 13 lién
két don hosc nhém hiru co hoa tri hai, Y 1a nhém hitu co héa tri hai ¢é gbc c6 thé thuy
phan, & 13 s6 nguyén nim trong khoang tir 1 dén 10, va B 13 nguyén tir hydro, nhém
alkyl c6 tir 1 &én 4 nguyén tir cacbon, hoic nguyén tir halogen,
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