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VA PHUONG PHAP XU LY BE MAT SU DUNG CHAT XU LY BE MAT NAY
(57) Séang ché dé cap dén hop chit c6 thé tao thanh mang phu c6 dic tinh khong thAm
nuéc/khong tham dau, dic tinh ma sat dong thap, dic tinh lau sach bui, tinh chéng dinh
khuon, tinh chéng mon va bam dinh to vat liéu nén vuot troi; chat xtr Iy bé mat c6 do bén;
va phuong phap xur 1y bé mat. Hop chat nay 1a dan xuét axit phosphonic duoc cai bién
bang polyme chira nhom flooxyalkylen cé cong thirc (1):

A—RF—B—D*{E——(CHZ);Q%CHZ%ELJ(OX)z)
8 (1)

trong do6 A la nhom chua flo, hoac nhém c6 cong thirc (2) dudi day; Rf! la nhom
flooxyalkylen; mdi bién sb d doc lap la so nguyén nam trong khoang tur 0 dén 5; mdi bién
sdp, q 1, s vatdoc lap 1a sb nguyén nam trong khoang tir 0 dén 200; B 1a lién két don,
hozc nhom lién két hoa trj hai c6 cdu trac alkylen dugc thé hodc khong duogc thé ¢ dau bat
ky; D la nguyén tir cacbon hodc nguyén tur silic; mdi nhém E doc 14p 1a nhom bét ky trong
s lién két don, nguyén tir oxy va nhom disiloxan hitu co; Q la nhom lién két hoa tri hai co
nguyén tir silic ¢ ca hai diu; mdi nhoém X doc 1ap 1a nguyén tir hydro hodc nhom alkyl; va
mdi bién sb a va b 1a s6 nguyén nim trong khoang tir 2 dén 20.

—B—D%E—{CHZ);QﬂCHQt—Q(QX)Q)

(2)
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Linh vie k§ thuat dwoc dé cap

Sang ché d& cap dén din xuét axit phosphonic duge cai bién bang polyme chira
nhém flooxyalkylen; chit xir Iy bé mit chira din xuét nay; va phwong phép xir 1y bé mit
sit dung chit xtr Iy bé mat nay. Cu thé, sang ché @& cap dén din xuit axit phosphonic
duoc cai bién bang polyme chita nhém flooxyalkylen c6 kha ning tao ra mot bé mit
duge xir 1y vuot troi vé dic tinh khong thdm nudc/khong thdm dau va dic tinh x6a sach
dAu van tay; chét xir Iy bé mat chira din xut nay; va phuong phéap xir Iy bé mit cia san

phim va san phdm quang hoc ching han, st dung chat xir 1y bé mit nay.

Tinh trang k§y thuit ciia sang ché

Né6i chung, do hop chét chira nhém perflooxyalkylen cé ning luong tu do bé
mit rat thép, né c6 céc ddc tinh nhu khong thAm nudce/khong thAm dau, bén hoa hoc,
tron, chéng dinh khu6n va chéng bam ban. Cac dic tinh nay dugc st dung theo cach sao
cho hop chéit chira nhém perflooxyalkylen hién nay dugc st dung rong rii trong chét
chéng bam ban khéng thdm nuéc/khong thim dau dung cho gidy, soi va vat liéu tuong
tu; chét lam tron cho mai truong ghi tur; chét chéng dau cho cac thiét bi doi hoi d6 chinh
x4c; chat trg thdo khudn; nguyén li€u m¥ phém; va mang bao vé.

Tuy nhién, cac dic tinh nay cho thdy ring hop chit néu trén ddng thoi 1a chét
khong dinh va khdng bam dinh véi cac vat liéu nén khéc. Maic du hop chit chira nhom
perflooxyalkylen c6 thé dugc st dung 1én bé mit cua vét liéu nén, song 16p phu cia néd
khé bam truc tiép va0 bé mit cta vat liéu nén.

Déng thoi, gibng nhu mot nguyén liéu dé lién két hop cht hitu co v6i bé mit
cta vat liéu nén nhu thiy tinh va vai, da biét ro ring cac hop chét lién két silan dugc sit

dung rong rdi lam chat phu dé€ sir dung trén bé mit cta cac vat liéu nén khac nhau. Chat
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két hop silan c6 nhém chirc ning hitu co va nhém silyl phan Gng (d3c biét 1a nhom silyl
c6 thé thiy phan) trong mét phan tir. Nhém silyl c¢6 kha ndng thiy phan trai qua phan
ung tu ngung do nudc trong khong khi chéng han dé tao thanh mang phi. Mang phu
nay tré thanh mang phu ¢6 d6 bén cao, do nhém silyl ¢6 kha nang thity phén c6 thé lién
két hoa hoc va/hodc vat Iy v6i bé mit cia thiy tinh va vai.

Theo tai liéu sang ché 1, silan dwoc cai bién bang polyme chita nhém
flooxyalkylen c6 cong thirc (I) duéi day duge dé cap.

A-Rf'—-B (1)

Trong cong thirc (I), Rf' 12 nhom flooxyalkylen mach thing hoa tri hai ¢6 5 dén
100 don vi 1ap lai -C4F,40- (d 1a ) nguyén nam trong khoang tir 1 dén 6, va c6 thé thay
dbi theo don vi lap lai). Mbi bién s6 a va b ddc 1ap 1a nhém Rf* hodc nhoém c6 cong thirc
(II) duéi day. Rf* 1a nhom bat ky trong sb cac nhém F, H va nhém chira flo héa tri mot
duoc bit diu bang nhém -CF5 hodc nhém -CF,H. Trong cong thirc (II) dudi day, Q 1a
nhém hitu co hda tri hai; Z 1a nhom lién két c6 hoa tri hai dén hoéa tri bay co cAu tric
silalkylen hodc silarylen, nhung khong c6 lién két siloxan; R 13 nhém alkyl c6 1 dén 4
nguyén tir cacbon, hodc nhom phenyl; X 1a nhém c6 thé thuy phén; a béng 2hoac3;bla
s6 nguyén nim trong khoang tir 1 dén 6; va ¢ 1a s nguyén ndm trong khoang tir 1 dén 5.

R3-a

_QZ('(CHZ)C'Si'Xa)b (1 1)

Thuy tinh duge xi Iy bing silan chira nhém flooxyalkylen niy c6 thé 1a vat lidu
¢ dic tinh lau sach bui va bam dinh tét. Tuy nhién, silan nay khé bam dinh truc tiép Vo1
cac bé mit 1am bing vat liéu khong phai thily tinh va silic dioxit (silic oxit).

Gan day, c6 nhu ciu ngiy cang tang tir nim ndy sang nim khéc d6i voi ky thuat
chéng diu vén tay trén cac bé mit hién thi va vo thiét bi dién tir, va k§ thuat lam sach

bui ban d& dang hon, nhidm muc dich cai thién ngoai hinh va kha ning hién thi. Va mong
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mudn phét trién vat liéu c6 thé bam dinh v6i cac bé mit 1am béng vat liéu khong phai
thay tinh va silic dioxit (silic oxit).

Ngoai ra, khi cac thiét bj dién tir dang chuyén tir loai c¢b dinh sang loai di dong va
tir hé théng nit bAm sang hé thdng bang cam ting theo phurong thirc nhap tin hiéu, cac thiét
bi ndy thudng xuyén duge cham truc tiép hon. Do d6, da c6 nhiéu loai nén khéc nhau doi
hoi xit Iy chéng vén tay hodic xir 1y @& lau sach bui bin d& dang hon. Pé 1am cac nén nay,
¢6 thé str dung oxit kim loai va nhwa khong phai thuy tinh chéng han. Ngoai ra, mong
mudn mot 16p khong thAm nuwde/khong thim dau dwgc phti trén bé mit man hinh cam tng
hoic thiét bi dau cubi c6 thé deo dugc c6 hé sb ma sat dong thip c6 lién quan dén dic tinh
phong chdng thiét hai va dic tich x6a sach d4u van tay. Do d6, cin phat trién mét 16p
khong thdm nuéc/khdng thdm dau c6 hé s6 ma sat dong thip. Ngoai ra, do cic thiét bi dau
cudi thudng dugc hoat dong dé x6a sach bui ban trén do, nén ciing can tinh chdng mon.
Tai lidu séang ché
Tai lidu sang ché 1: JP-A-2013-117012
Ban chit k§ thuit ciia sang ché

Theo cach ndy, muc dich cia sang ché 1a d& xuét din xuét axit phosphonic duoc
cai bién bang polyme chira nhém flooxyalkylen c6 thé tao thanh mang phi c6 dic tinh
khong thdm nude/khong thdm dau, dic tinh ma sat dong thap, dic tinh lau sach bui, tinh
chéng dinh khudn, tinh chéng mon va d6 bam dinh véi vat liéu nén vuot trdi; chit xi 1y
b& mat chtra dAn xudt ndy va c6 tinh bén trong d6 cac dic tinh ctia né cd thé dugc duy tri
trong mot khoang thoi gian dai; va phuong phép xir ly, chéng han, bé mit san pham va
san phdm quang b%tng chét xtr Iy bé mit nay.

T4c gia sang ché da tién hanh nhiéu nghién ctru dé giai quyét vin dé néu trén va
da hoan thanh sang ché nhu sau. Cu thé 13, tic gia sang ché d3 phét hién dugc rang hop
chit sau ddy c6 ciu tric mach chinh 14 polyme chira nhém flooxyalkylen, va c6 ba

nhém axit phosphonic (nhém mudi kim loai ki€m cua axit phosphonic va nhém este cta
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axit phosphonic) & (cac) ddu ctia né c6 thé bam dinh véi oxit kim loai, va c6 dic tinh lau
sach bui t6t hon va dic tinh ma sat dong thép; va hop chét nay co thé tao ra trén oxit
kim loai 16p khong thdm nuéc/khong thAm diu c6 d bén mai mon t6t hon.

Cu thé, sang ché d& xuit cic din xuét axit phosphonic dugc cai bién bing
polyme chita nhém flooxyalkylen sau déy; chit xir Iy bé mit chira din xuit nay; va
phuong phap xtr Iy b& mit bao gdm bude xit 1y, vi dy, san pham, san phdm quang va bé
mit man hinh cadm Gng bing chit xir Iy bé mit ndy. Theo sing ché, “din xuét axit
phosphonic” dé chi it nhit mot din xuét duoc chon tir: axit phosphonic chira nhém duoc
cai bién néu trén; va mubi kim loai kiém, alkyl este, aryl este va trisiyl este hitu co cia
axit phosphonic nay.

D4an xuét axit phosphonic dugc cai bién bang polyme chira nhém flooxyalkylen

c6 cong thie (1):
0

A—Rf'—B——D E—fCHZ);—Q—(CHZ)b—L[(OX)Z

3
(1)
trong d6 A 1a nhom chira flo hoa tri mdt dugc bit déu b%mg nhém -CF3, hoac

nhém c6 coéng thic (2) dudi ddy; Rf' 13 nhém flooxyalkylen c6 cong thic
-(CF,)4-(OCF,),(OCF,CF,)((OCF,CF,CF,),  (OCF,CF,CF,CF,;);  (OCF(CF3)CF,),
-O(CF,)q¢-, trong d6 mdi bién sé d doc 14p 14 sb nguyén ndm trong khoang tir 0 dén 5,
mdi bién sb p, q, r, s va t doc 14p 13 s6 nguyén nim trong khoang tir 0 dén 200, voi diéu
kién p+q+r+s+t ndm trong khoang tir 3 dén 200, va mbi don vi thé hién trong d4u ngoic
don c6 thé duoc lién két nglu nhién v6i nhau; B 14 lién két don, hodc nhém lién két hoa
tri hai c6 cdu tric alkylen dugc thé hodc khong duge thé & dau bat ky; D 14 nguyén tir
cacbon hodc nguyén tir silic; mdi nhém E ddc lap 14 nhom bét ky trong sb lién két don,
nguyén tir oxy va nhém di siloxan hiru co; Q 13 nhém lién két hoa trj hai c6 nguyén tir
silic & ca hai ddu; m6i nhém X doc 14p 1a nguyén tir hydro, nguyén tir kim loai kiém,

nhém alkyl dugc thé hodc khong dugc thé c¢6 1 dén 5 nguyén tir cacbon, nhém aryl,

-5
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hodc nhom hoa tri mét cé cong thirc J3Si- (J doc lap 1a nhém alkyl duoc thé hodc khong
duoc thé ¢6 1 dén 5 nguyén ti cacbon, hodc nhém aryl), va mdi bién sb a va b doc 1ap l1a

s& nguyén nam trong khoang tir 2 dén 20.

0
B—0D <E—(CH2);Q—-(CH2-)-;|I|3(OX)2

3
(2)
trong d6 B, D, E, Q, X, a va b 1a nhu dugc xé4c dinh trong cong thirc (1).

Dian xuét axit phosphonic dugc cai bién bing polyme chira nhém flooxyalkylen
theo muc [1], trong d6 Rf' 12 nhém flooxyalkylen mach thing héa tri hai c6 cong thirc

3):

— (CF3) ¢a— (OCF4y) , (OCF2CFu) ¢ (OCF2CF2CF2) + (OCF:C
" F3CF32sCF2) c—0O (CFu2) a— (3)

trong d6 mdi bién sé d doc l4p 1a sb nguyén nim trong khoang tir 0 dén 5; p, q, r va s 1a
cac s nguyén thoa man p=1 dén 80, q=1 dén 80, r=0 dén 10, s=0 dén 10, p+q=5 dén
100, va p+q+r+s=10 dén 100; va mdi don vi thé hién trong diu ngodc don ¢c6 thé duoc
lién két ngiu nhién véi nhau.

Dan xuét axit phosphonic dugc cai bién bang polyme chita nhém flooxyalkylen
theo muc [1] hodc [2], trong d6 B 14 lién két don, hoic nhém lién két héa tri hai duge

chon tir nh6m bao gdm céc nhém c6 cong thirc (4-1) dén (4-8):



—CH20(CH2)h—

(4—1)
——CF,0(CHp)— (14— 2)
R (4-3)
[
—C—NH~—(CHy)y— (4 4)
O
'—"y)—N—(CHz)h—
'IQ (4—-5)
O R
C”) N (CHZ)h—éi—(CHz)h—
R
Sli'(CHz)h‘
el
-\ /
R (4—7)
I
—C—0—(CH)h— (4_8)

trong d6 h 13 s6 nguyén nim trong khoang tir 2 dn 10; va mbi nhém R doc 1ap 12 nhom
alkyl dugc thé hoic khong duoc thé c6 1 dén 5 nguyén t cacbon, hodc nhém aryl cé6 6
dén 10 nguyén tir cacbon.

Din xuét axit phosphonic dugc cai bién bing polyme chira nhém flooxyalkylen
theo muc bét ky trong s6 cac muc [1] dén [3], trong d6 Q 14 nhém lién két hoa tri hai c6
nguyén ti silic & ca hai dau, 12 nhoém lién két hoa tri hai nay dugc chon tir nhém bao

gdm c4c cong thire (5-1) dén (5-4):
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R R
—Slai——(CHg)i—S‘l——
'IQ R (5—1)
R R
! —
'l? ‘L (5—2)
R R
_d s:i__
'L R (5—3)
R R
R R/ (5—-4)

trong d6 1 13 s& nguyén nim trong khoang tir 1 dén 10; j 12 s6 nguyén nam trong khoang
tir 1 dén 100; va m&i nhém R doc 14p 1a nhom alkyl duge thé hoic khong dugc thé c6 1
dén 5 nguyén tir cacbon, hodc nhém aryl ¢6 6 dén 10 nguyén tir cacbon.

Chét xir Iy bé mit chira it nhit mot loai din xuét este cia axit phosphonic dugc
cai bién bang polyme chira nhém flooxyalkylen nhu néu trong muc bét ky trong sb céac
muc [1] dén [4].

Phuong phap xir Iy bé mit san phim bao gdm budc xtt Iy bé mit sin phém bang
chat xir Iy bé mit nhw néu trong muyc [5].

Phuong phap xir Iy bé mit san phim quang hoc bao gbm budc xi 1y bé mit san
phdm quang hoc bing chit xtr Iy bé mit nhwr néu trong muc [5].

Phuong phép xir Iy b& mit ciia man hinh cam Gng bao gém budc xtt ly bé mit
ctia man hinh cam ng bing chat xtr Iy bé mit nhu néu trong muc [5].

Hiéu qué cua séng ché
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Dén xuét axit phosphonic dugc cai bién bang polyme chira nhém flooxyalkylen
theo sang ché ¢6 thé tao ra mang phil c6 kha ndng bam dinh vao vt liéu nén, dic tinh
khong thAm nudc/khong thAm dau, dic tinh ma sat dong thép va ddc tinh lau sach bui
vuot trdi. Dan xuét nay c6 thé duoc st dung hitu hiéu dbi v6i cac muc dich phii khac
nhau trong mdt khoang thoi gian dai.

MO ta chi tiét sang ché
Sang ché dugc mo ta chi tiét hon dudi day.
DAan xuét axit phosphonic dugc cai bién bing polyme chira nhém flooxyalkylen

theo sang ché ¢ cong thirc (1).
0

A——Rf'—B—D E~(CH2);Q—(CH2)b—|i(OX)2

3
(1)
Trong cong thic (1), A 1a nhém chira flo hoéa tri mot duge bit diu bing nhém

-CF3; hodc nhom c6 cdng thic (2). Rf' 1a nhém flooxyalkylen c6 cong thirc
~(CF,)4-(OCF3),(OCF,CF,)((OCF,CF,CF;),  (OCF,CF,CF,CF,);  (OCF(CF3)CF,);
-O(CF,)s-. Mbi bién s d doc 1ap 1a s nguyén ndm trong khoang tir 0 dén 5. Mdi bién s6
p, g, 1, s vatdoc lap la sd nguyén nim trong khoang tir 0 dén 200, voi diéu kién
ptqtr+s+t ndm trong khoang tir 3 dén 200. Ngoai ra, mdi don vi thé hién trong du
ngodc don c6 thé dugc lién két ngiu nhién véi nhau. B 1a lién két don; hodc nhém lién
két hoa tri hai c6 cu trac alkylen duoc thé hodc khéng duge thé & dau bat ky. D 1a
nguyén tir cacbon hoic nguyén tir silic. Mdi nhém E doc 14p 12 nhom bét ky trong sb
lién két don, nguyén tir oxy va nhém di siloxan hitu co. Q 1a nhém lién két hoa trj hai c6
nguyén tir silic & ca hai ddu. M&i nhém X ddc lap 13 nguyén tir hydro, nguyén ti kim
loai kiém, nhém alkyl duogc thé hoic khong duoc thé c¢6 1 dén 5 nguyén ti cacbon,
nhém aryl, hodc nhom hoéa tri mot ¢6 cong thirc J3Si- (J doc 1ap 1a nhém alkyl dugce thé
hodc khong duoc thé c6 1 dén 5 nguyén tir cacbon; hodc nhém aryl). Mbi biénsbavab

doc 1ap 12 s6 nguyén nam trong khoang tir 2 dén 20.

-0
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o]

B—D <E—{CH2);Q—(CH2)D—IIL(OX)Z

3
(2)
Trong cong thitc (2), B, D, E, Q, X, a va b 1a nhu dugc xdc dinh & trén trong

cong thirc (1).

Dén xuét axit phosphonic dugc cai bién bing polyme chira nhém flooxyalkylen
theo sang ché c6 cau tric trong d6 gbc polyme chira nhém flooxyalkylen héa tri mot
dugc bit diu biang nhoém -CF; (A-Rf") hoic gbc polyme chira nhém flooxyalkylen héa
tri hai (Rf') duoc lién két v6i nhém axit phosphonic ((-(CH,),-PO(OH),) hodc
(-(CH,),-PO(0X),)) thong qua nhém lién két hoa tri hai chira nhom bét ky trong s cac
nhém sau: nhém disilylen hitu co nhu nhém dimetylsilylen, nhém dietylsilylen va nhém
diphenylsilylen; va nhém di polysiloxan hitu co nhu nhém dimetylpolysiloxan, nhém
dietylpolysiloxan va nhém diphenylpolysiloxan. D4n xuét néu trén 13 axit phosphonic ¢6
ba nhom axit phosphonic & mét diu ciia mach phén tir hodc ¢ ba nhém axit phosphonic
& mdi dAu cua hai ddu mach phén tir (tirc 12 tng cong sdu nhém cho mdt phan tit); hodc
dan xuit cua n6 (it nh4t mét dan xuit dugc chon tir mubi kim loai kiém, alkyl este, aryl
este va triorganosilyl este ctia axit phosphonic nay).

Trong cong thirc néu trén (1), Rf' 12 nhém flooxyalkylen mach thing hodc mach

nhéanh c6 cong thirc sau.

— (CF3) ¢— (OCF3) , (OCF2CFbs) ¢ (OCFsCF2CF2)  (OCF:C
FsCFsCFa4) s (OCF (CF3) CF32) (—0O (CFa) ¢—

Trong cong thirc ndy, mdi bién s6 d ddc 1ap 14 s6 nguyén nim trong khoang tir 0
dén 5. Mdi bién sb p, q, r, s va t doc 1ap 1a s6 nguyén nim trong khoang tir 0 dén 200,
v6i diéu kién p+qt+rts+t ndm trong khoang tir 3 dén 200. Ngoai ra, mdi don vi thé hién
trong dau ngodc don cd thé duoc lién két ngﬁu nhién v4i nhau. Téng s6 don vi 13p lai
(p+qtr+stt) trong nhom flooxyalkylen nay nim trong khoang tir 3 dén 200, t6t hon 13
10 dén 150, tt hon nita 1a 15 dén 80.

Vi du cu thé vé Rf' chtra cac don vi 1ap lai néu trén 1a nhu sau.

-10-
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—(oFa) (om0 (0% | —

d v d’

—( CF, )d( OCFCF, )t‘o (CF2 )d‘—

Fs

—( CF, )d.(OCFZ )p( OCFZCF2>qp ( CF, )d’—

—-——(CFZ) (OCFZ) (OCFZCFZ) (OCFZCcmFz) 0 (CFZ)
d' p q r d

_(CFz) (OCFz) (OCFZCFz) (OCFZCFZCFZCFz) 0 (CFZ)
d P q ' d

—(CFZ) (OCFZ) (OCFZCFz) (OCFCF2 ) 0 (CFZ)—
d' p q' t d’
FS

_(CFz) (OCFz) (OCF2CF2) (OCFZCFZCFZ) (OCFZCFZCFZCFZ) 0 (CFQ)
d' P q s

! d

r

—(CF2> (OCFZ) (OCFZCFZ) (OCcmFZCFZ) (OCFzCFZCFZCFz) (OCFCF2 ) 0 (CFz)
o P q r 3 . :

Fa

Trong cdng thic néu trén, d’ 14 gidong v6i d néu trén. p’ 1 giong véi p néu trén.

q’ 1a giébng véi q néu trén. Mdi bién s6 1°, s> va t’ 1a so nguyén khong nho hon 1, va gidi

han trén ctia moi bi€n so nay 1a giong véi gidi han trén clla moi bién so 1, s va t néu trén.

Cu the, doi voi ting dung can kha ndng trugt, nhu tAm cam tng, lién quan dén

hé s6 ma sat thip, t6t hon néu Rf' 13 nhém flooxyalkylen mach thing héa tri hai c6

cong thire (3).

-11-
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— (CF3) ¢— (OCF4s) , (OCF2CFs3) ¢ (OCF4oCF4sCF2) + (OCF:C
FsCF2CF2) «c—0O (CFa2) a— (3)

Trong cong thirc (3), mdi bién sé d doc 14p 1a sb nguyén nim trong khoang tir 0
dén 5. p, g, r va s la cac s6 nguyén théa méan p=1 dén 80, g=1 dén 80, r=0 dén 10, s=0
dén 10, p+q=5 dén 100, va p+q+r+s=10 dén 100. Ngoai ra, mdi don vi thé hién trong
ddu ngodc don c6 thé duogc lién két ngiu nhién v6i nhau.

Trong cong thirc néu trén (1), A 1a nhém chira flo hoa tri mot duge bit ddu bang
nhém -CF;3; hodc nhém cé cong thirc néu trén (2). Néu A 1a nhém chira flo (tirc 13 néu
A-Rf' 1a gbc polyme chtra nhém flooxyalkylen héa tri mot dwoc bit diu bing nhém
CF;), thi t6t hon néu A 13 nhém perfloalkyl c6 1 dén 6, dic biét 1a c6 tir 1 dén 4 nguyén
tr cacbon, trong d6 nhém -CF3 va nhém -CF,CF; 1a dugc vu ti€n hon.

Trong céac cong thirc (1) va (2), mbi bién s6 a va b 14 s6 nguyén nim trong
khoang tir 2 dén 20, t6t hon 14 s6 nguyén nim trong khoang tir 2 dén 10.

Trong cac cong thirc (1) va (2), Q 1a nhém lién két chira silic héa tri hai co
nguyén tir silic & ca hai du, va 1a nhém lién két lién két nhom -(CH,),- v6i nhom
-(CH,)p-. Ngoai ra, t6t hon néu Q 1a nh(')m hitu co chta silic hoa tri hai c¢6 4 dén 120,
dic biét 1a 6 dén 80, cu thé 13 6 dén 40 nguyén tir cacbon. Tt hon néu nhém hitu co nay
la nhém di polysiloxan hitu co nhu nhém dimetylpolysiloxan, nhém dietylpolysiloxan,
nhém diphenylpolysiloxan va nhém metylphenylpolysiloxan; hoic mot hoic nhiéu
nhém dugce chon tir nhém bao gém nhém hitu co chira silic hda tri hai lam cdc nhém
hydrocacbon héa tri hai dwoc thé hogic khong dugc thé, m3i nhém c6 1 dén 12 nguyén
tr cacbon va ci hai ddu dugc khoéa bang nhém di silylen hitu co nhu nhém
dimetylsilylen, nhom dietylsilylen va diphenylsilylen.

O day, vi du vé& nhom hydrocacbon trong nhém hydrocacbon héa tri hai dugc
thé hoic khéng dugc thé c¢6 1 dén 12 nguyén tir cacbon va ca hai diu dwoc khéa bing
nhém disilylen hitu co, bao gdm nhém alkylen nhu nhém metylen, nhém etylen, nhém

propylen (trimetylen, metyletylen), butylen (tetrametylen, metylpropylen),
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hexametylen va octametylen; nhom arylen nhu nhém phenylen; norbornyl; hodc nhém
héa tri hai dudi dang td hop cta khong it hon hai loai nhém trong sd cac nhém nay (vi
dy, nhom alkylen-arylen, nhém norbornyl-alkylen). Vi du vé nhoém hydrocacbon trong
nhom hydrocacbon hoéa tri hai dugce thé hogdc khong dugc thé co 1 dén 12 nguyén tix
cacbon va ca hai diu duogc khoa bing nhom di silylen hitu co ciing c6 thé bao gbm cac
nhom thu duge bang cach thé mét phin hodc toan bd nguyén ti hydro trong nhém bét
ky trong s& cac nhém néu trén bing nguyén ti halogen nhu flo, clo, brom va iot, trong
d6 nhom alkylen duoc thé hoic khong duoc thé c6 1 dén 3 nguyén tir cacbon hoic nhém
phenylen 1a dugc uu tién.

Trong cdng thic (1) va (2) néu trén, B 1a lién két don hodc nhém lién két hoa tri
hai ¢6 cAu triic alkylen duoc thé hodc khéng duge thé & dau bat ky, va 13 nhom lién két
hoéa tri hai d& lién két gbc polyme chtra nhém flooxyalkylen (Rf") v6i nguyén tir cacbon
hoidc nguyén tir silic (D). Mic dit nhém lién két hoa tri hai nay cé, vi du cAu trac alkylen
duoc thé halogen hodc khong duogc thé ¢6 tir 1 dén 20, tot hon 14 2 dén 12 nguyén tir
cacbon trong cu truc ciia né, nhém nay ciing c6 thé bao gbm mot hodic nhidu cu triic
chtta nguyén tir khéac loai nhu nguyén tr oxy (lién két ete), nhém amit, nhém amit dugc
thé N-metyl, nhém amit duoc thé N-phenyl, nhém phenylen, nhém disilylen hitu co,
nhom trisilyl hitu co va nhém silanol. Vi du cu thé v& B bao gdm lién két don hoic

nhom hoéa tri hai néu dudi day.
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—CH0(CHy)— —fCHp 34—
—CFzO(CHz)h— —CF—
éFg ChHan+1
Me _CHz-éH—
—(CHz)h_éi— o)
Me —g—NH—(CHZ)h—
OH 0
_(CHz)h_éi-— —g—N——(CHz)h—
(CHp)nSiMey, Me

Trong cong thirc néu trén, h 1a s6 nguyén nam trong khoang tir 2 dén 10; Me 1a

nhom metyl.
@) Me
—g—N—(CHz —g—N—(CHZ h—él—CzH,;—
O 4i—CH2CH2-—
g o)
—C—O0—(CHy)h— g N €

Me

Trong cong thirc néu trén, h 1a s6 nguyén ndm trong khoang tir 2 dén 10; Me 13
nhom metyl.

Vi du vé Q bao gom céc nhoém sau.
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Me Me
———4i—(CH2)i _sli__

be e

Me Me
_d -

be e

Me Me
! §—

Yo he

Me Me

Lo L

AN/

Ph Ph

oot

Si
Ph\ ilvh/j

Trong cong thirc néu trén, i 1a s6 nguyén nam trong khoang tir 1 dén 10; j 1a sb

nguyén ndm trong khoang tir 1 ¢én 100; Me 13 nhém metyl; va Ph 1a nhém phenyl.

DAan xudt axit phosphonic dugc cai bién bang polyme chita nhém flooxyalkylen

theo sang ché 12 hop chét c6 cong thirc (1), trong d6 mdi nhém X doc 1ap 1a nguyén ti
hydro, nguyén tir kim loai kiém, nhém alkyl dugc thé hodc khong dugc thé c6 1 dén 5
nguyén tt cacbon, nhom aryl, hodc nhém hoéa tri mét c6 cong thirc J3Si- (J doc 14p 1a
nhém alkyl dugce thé hodc khong duoc thé c6 1 dén 5 nguyén tir cacbon; hoic nhém

aryl). O day, vi du v& kim loai kiém bao gbém natri va kali.

Din xuét axit phosphonic dugc cai bién bing polyme chira nhém flooxyalkylen

theo sang ché cé kha ning tao ra mang phu dugc xr ly cé kha ndng badm dinh véi vét
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litu nén, dic tinh khong thAm nuéc/khong thim diu, dac tinh ma sit dong thép, tinh
chéng dinh khuon, dic tinh lau sach bui va tinh chéng mon vuot troi, va do do cé thé
duoc st dung hiéu qua cho cac muc dich phil khac nhau trong mot khoang thoi gian dai.
Ngoai ra, vi mang nay cho phép lau sach byi d€ dang, nén thuén tién 1a mang phi dugc
dung cho: mét kinh, mang chéng phén xa, tAm phéan cyc, TV, man hinh cam Ung, thiét bi
dAu cubi deo dugc, méy tinh bang, ddng hd, dién thoai di dong, dd trang tri va khudn
chinh x4c.

DAn xuét axit phosphonic dugc cai bién bang polyme chira nhém flooxyalkylen
c6 cong thire (1) trén dy c6 thé, vi du, dugc didu ché bang phuong phap dudi day.

ft nhét, hop chét c6 ba nhom lién két khong no dugc didu ché bang phwong phap
da bibt duoc bd sung vao (cac) dau cia perpolyme chira nhém flooxyalkylen.

Tiép theo, polyme chita nhém flooxyalkylen c6 ba nhém lién két khéng no &
(c4c) du cta n6 va hop chét silic hitu co ¢6 hai lién két SiH, duoc phan tng trong dung
mdi trén co s& flo khi c6 mit chit xic tc ding trong phan tmg cong nhu phtc hop axit
axit cloplantinic/vinylsiloxan & nhiét do nim trong khoang tir 40 d¢én 120°C, t6t hon 1a
nim trong khoang tir 60 d&én 100°C, trong khoang thoi gian tir 1 dén 72 gidy, tot hon 13 tir
3 dén 24 gid. Sau d6, dung moi va cac san phdm khong phan ung dugc chung citra &
nhiét d ndm trong khoang tir 80 dén 150°C, t&t hon 12 90 dén 120°C, trong diéu kién 4p
suit giam dé thu dugc polyme chtra nhém flooxyalkylen c6 cac nhém SiH & (céc) dau
cua no.

Tiép theo, polyme va este clia axit phosphonic nay c¢6 (c4c) lién két khong no &
(c4c) ddu cta n6, duge phan tmg trong dung moi trén co s¢ flo khi c6 mat chét xtic tac
phan tng cdng nhu phirc hop axit cloplantinic/vinylsiloxan & nhi€t do nim trong khoang
tir 40 dén 120°C, t6t hon 1a & nhiét do nim trong khoang tir 60 dén 100°C, trong khoang
tir 1 dén 72 gidy, tdt hon 13 nim trong khoang tir 3 dén 24 gid. Sau d6, dung mdi va cac
san phidm khong phan tng dugc chung cét ra & nhiét d6 nim trong khoang tir 80 dén

150°C, tét hon 13 & nhiét d6 nim trong khoang tir 90 dén 120°C, trong didu kién ap suét
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giam @& thu dugc este cia axit phosphonic duogc cii bién bing polyme chira nhém
flooxyalkylen.

Ngoai ra, bang cach thity phan este ndy, c6 thé thu dugc axit phosphonic duge
cai bién bing polyme chira nhom flooxyalkylen. C6 thé tién hanh thity phan bing phan
ung véi luong 16n nudce trong didu kién c6 mit axit nhu axit clohydric va axit sulfuric,
va phan tmg nay c¢6 thé duogc tién hanh trong diéu kién hdi luu trong ba gid hodc 1au hon.
Ngoai ra, néu nhom este 1a nhom este trimetylsilyl, c¢6 thé tao ra axit phosphonic dugc
ci bién bing polyme chira nhém flooxyalkylen chi bing cach tién hanh khudy véi nuée
& nhiét do trong phong.

Duéi dy 1a vi du vé& polyme chira nhém flooxyalkylen c6 cic nhém lién két

khong no & cudi chudi phan tir.
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CH,CH=CH
O/ 2 2

A—Rf1—C+CHZCH20H=CH2 )
2

CH,CH=CH,
o/

A—Rf‘—C—(—CH2CH2CHZCH=CH2 )
2

A—Rf1—Si+CHZCH=CH2 )3
A—Rf1—Si+CH20HQCH:CH2 )3

A—Rf1—Si—<-CHzCH2CH2CH=CH2 )
. 3

A—Rf‘—Si—ﬁo—Si-—(:|-|2<:|-|=CH2 )
3

A——Rf1—SifO—Si—CHZCHZCH‘—‘:CHZ )
3

A—Rf1—Si—6O—Si—CHzCHchzCH=CH2 )
3

A-—Rf1—C+O—Si—CH:CH2 )
3
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- CHLCH,CH=CH,

o)
A—Rf1J—€CHZCH2CH=CHZ )2
_CH,CH=CH,

I
Rf1+C+CH2CH=CH2) ]
2

__ACHCH=CH,

T
Rf1%c+CHZCH20H=CH2 ) ]
2
2

CH,CH=CH,

2

~

I
Rﬂ%C—%CHZCHZCHzCH:Cm) ]
2 2
Rf‘+8i-€CH2CH=CH2 )3]

2

Rf‘——8i+0H20H20H=CH2 )
3
2

[

Rf‘——Si—eCHchZCHZCHZCHz )
3

L 2

Rf‘——Si-(——O—Si—CH2CH—‘—-:CH2 )
3
i 2

Rf‘——Sifo—Si—CHQCHZCH=CH2 )
3

- 2

3

Rf*———Sifo—s i—CH,CH,CH,CH==CH, )
L 2

Rf1——5i~(—o—s i—CH==CH, )
3

2

Vi du v& Rf' trong cong thirc néu trén bao gdm cic nhém co cac cAu triic sau.
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F(CF20),(CF2CF20)4(CF2CFCFCF0)s——
p:q:s = 47:52:1, p+q+s=45

F(CF,0),(CF2CF,0)4(CF,CF,CF,0)(CF2CF,CF,CF20)s
p:q:r:s = 46:52:1:1, ptqt+r+s=45

F(C Fchzo) 10~
F(CF,CF,CF,0)5 —

F(CFCF20)25 -
I
CF3

_O(Con)p(CFQCFQO)q_
p:q =47:53, p+q=45

"—O(Con)p(Ccmon)q(Concmon)r_
p:q.r = 47:52:1, p+q+r=45

_O(CFQO)p(CFQCon)q(Ccmcmcmon)s_
p:q:s =47:52:1, p+q+s=45

——O(CF20),(CF2CF20)q(CF,CF,CF20)(CF2CF2CFCF20)s——
p:q:ris = 46:52:1:1, p+q+r+s=45

—O(CF,CF2CF,0)5—

—— (OCF,CF),—(CFCF,0),—
I I
CF; CFy  t+u=25

Chét xir 1y bé mit theo sang ché chii yéu gdm dAn xuét axit phosphonic dugc cai
bién bang polyme chira nhém flooxyalkylen theo sang ché.

Chét xtr ly bé mit theo sang ché c6 thé 1a hdn hop gém: loai ¢6 nhém axit
phosphonic & mdt du; va loai c6 nhém axit phosphonic & cé hai ddu. So véi loai co

nhom axit phosphonic & ca hai dau, thi loai ¢6 nhém axit phosphonic & mot dau c6 dic
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tinh khong thAm nudc/khong thdm dau cao, hé s& ma sat dong thip va tinh chéng mon
vuot trdi. Trong khi d6, so véi loai ¢6 nhém axit phosphonic & mdt dau, loai c6 nhom
axit phosphonic & & hai dAu t6t hon & chd cho dii 16p phit mang méng thi vAn c6 c6 thé
c6 tinh cai bién bé& mit. Do do, tuy thudc vao muc dich sir dung, tdt hon néu loai c6
nhém axit phosphonic & mot dau va loai c6 nhém axit phosphonic & ca hai dau dugc
tron va duogc st dung lam chét xu ly bé miit.

Ngoai ra, chit xir Iy bé mit theo sang ché ciing c6 thé chira polyme c6 nhém
flooxyalkylen khoéng c6 chirc ning. Thuén lgi 1a polyme c6 nhém flooxyalkylen khong
¢6 chirc ning ndy thudong c6 mit véi lwong nam trong khoang tir 5 dén 120 phén trong
lwong, t6t hon 13 v6i lwong ndm trong khoang tir 10 dén 60 phén trong lugng so véi 100
phin trong lugng cta polyme cé thé thity phan duge mot diu va polyme c6 thé thiy
phan dugc hai dau, dé thu dugc hé sb ma sat déng thip va tinh chéng mon.

Ngoai ra, ngoai polyme c6 nhém flooxyalkylen khong cé chirc ndng nhu vy,
chit xir Iy bé mit ciing c6 thé chtra dung méi, va t6t hon néu chét xtr Iy bé mit co thé
dugc sir dung dé phi sau khi dugc hoa tan trong dung méi thich hgp. Vi du vé dung méi
nhu vy bao gdm dung méi trén co sé hydrocacbon béo dugc cai bién bang flo (vi duy,
pentaflobutan, decaflopentan, perflohexan, perfloheptan, metoxy perflohepten,
perflooctan, perfloxyclohexan va perflo-1,3-dimetyl-xyclohexan), dung mdi trén co s¢
hydrocacbon thom dugc cai bié bang flo (vi du, m-xylen hexaflorua, benzotriflorua va
1,3-triflometylbenzen), dung méi trén co s ete dugc cai bién bang flo (vi du,
metylperflopropylete, metylperflobutylete, etylperflobutylete va perflo
(2-butyltetrahydrofuran)), dung moéi trén co s¢ alkylamin dugc cai bién flo (vi dy,
perflotributylamin va perflotripentylamin), dung mdi trén co s& hydrocacbon (vi du,
benzin ddu md, rugu khoéng, toluen va xylen), dung moi trén co s& keton (vi du, axeton,
metyletyl keton va metylisobutyl keton), dung mdi trén co s& ete (vi du, tetrahydrofuran
va dietyl ete), dung moi trén co s este (vi du, etyl axetié) va dung mdi trén co sé rugu

(vi duy, rugu isopropyl). Trong s6 cac dung mdi ndy, cadc dung mdi duge cai bién bang flo
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duoc uvu tién hon do dd hoa tan va kha ndng lam Am. Theo sang ché, duogc wu tién 13
metylperflobutylete, etylperflobutylete, —metoxy perflohepten, decaflopentan,
pentaflobutan, perflohexan, m-xylen hexaflorua; va diac bié¢t dugc uu tién Ia
etylperflobutylete, decaflopentan, pentaflobutan va perflohexan.

Hai hodc nhiéu hon hai loai dung mdi trén day co thé dugc tron voi nhau, va tbt
hon néu ndng do t6i vu ctia din xuét axit phosphonic dugc cai bién bang polyme chira
nhém flooxyalkylen dugc hoa tan trong (c4c) dung mdi nim trong khoang tir 0,01 dén
50% trong lugng, dac bict tdt hon 12 ndm trong khoang tur 0,03 dén 25% trong luong,
tuy nhién ciling tuy thudc vao phuong phap xir ly.

Chét xtr 1y b& mit c6 thé duoc phi 1én vét liéu nén bing phuong phap di biét
nhu tao 16p phu wét (vi du, son phil, ngdm, phun va in phun) va tao 16p phu bay hoi.
Ngoai ra, t6t hon néu nhiét d6 xir Iy ndm trong khoang tir 80°C dén 200°C, tuy nhién
ciing thy thudc vao phwong phap xi Iy. Con dbi voi d6 4m xir 1y, tot hon néu viéc xir ly
duoc tién hanh trong diéu kién 4m dé thuc diy phan tng.

Ngoai ra, tét hon néu d6 day mang cia mang phu xtt 1y (16p flo) khong vuot qua
50nm, tdt hon nita 14 ndm trong khoang tir 2 dén 20nm, va tham chi t6t hon nita 12 nérh
trong khoang tir 4 dén 15nm.

Khéﬁg c6 gi6i han cu thé v& vat liéu nén dugc xir Iy bing chét xr Iy bé mit trén
day. Vat liéu nén nhu vy c6 thé bao gdm nhiéu vat lidu khac nhau nhu gidy; vai; kim
loai va kim loai oxit; thdy tinh; nhya; xeramic; thach anh; va saphia, trong s6 do6 saphia
va kim loai oxit dwoc wu tién. Chat xir Iy bé mat ¢6 thé dem lai ddc tinh khong thdm
nuée/khong thAm dau, dic tinh ma sat dong thap va dic tinh chéng bam ban cho cac vat
liéu nén nay.

B& mit cia nén c6 thé da duge xt Iy mot 16p phu ctng va/hodc xir 1y chéng
phan xa. Dé cai thién thém v& d6 bam dinh, c6 thé st dung céc phuong phdp xir Iy da
biét nhu xr Iy bing 16p kim loai oxit 1am 16p 16t (vi du, TiO,, ALO3, ZrO,, Ta,0s, ITO,

AgO va CuO), xtr Iy plasma chén khong, xt 1y plasma trong 4p suit khong khi, xir 1y
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Itro, xtt Iy bing tia UV, xit Iy bang tia VUV (tia tr ngoai trong chan khong), xi 1y bing
kiém va xir 1y bing axit.

Vi du v& cac san phim dugc xir 1y bang chét xir Iy bé mit theo séng ché bao
gdm thiét bj dinh hudng cta 6 to; thiét bj 4m thanh ctia 6 t6; may tinh bang; dién thoai
thong minh; thiét bi dau cudi deo dugc; dién thoai di dong; may anh k¥ thuat sb; may
quay phim k¥ thuit s6; PDA; thiét bi nghe ﬁhac cAm tay; thiét bi choi bac; cac bang diéu
khién khac; man hinh tinh thé 1éng duoc sir dung trong quang cdo dién t v.v.; man hinh
EL hitu co; man hinh plasma; man hinh cdm tng; mét kinh; 6ng kinh may anh; kinh loc;
kinh ram; thiét bi y hoc nhu thiét bi soi da day; thiét bi sao; mang bao vé; va dd vt
quang nhur mang chéng phan xa. Ngoai ra, chét xir ly bé mit cling c6 thé duoc st dung
1am chét chdng thdm cho voi phun va vat liéu bao vé duoc lap trong, vi du, mdy in phun
muec va thiét bi phun. Chét xir Iy bé mit theo sang ché c6 kha ning ngin ngira in déu
vén tay, m& da va ddu bam vao cac dd vat néu trén, va cho phép lam sach byi dé dang,
nhd d6 dic biét hitu dung lam 16p khong thAm nudc/khong thdm diu ding cho: mat
kinh; man hinh cdm ng nhu man hinh cdm Ung dung trong dién thoai thong minh, PC

va df‘mg hd thong minh; va bang tin hiéu ctua thiét bi van chuyén.

Vi du thye hién siang ché

Sang ché dwoc mo ta chi tiét dudi ddy c6 dua vao cac vi du thuc hién va vi du
so sanh. Tuy nhién, séng ché khong bj giéi han & cac vi du thuc hién nay.

Cac phuong phép thir nghiém dugce st dung trong céc vi du thuc hién va vi du
so sanh la nhu sau.
Phuong phap danh gia ddc tinh khong thAm nudc/khong thim dau

May do goc tiép xtic (DropMaster do Kyowa Interface Science Co., Ltd. san
xuét) duoc st dung dé do géc tiép xic véi nude va goe tiép xic véi axit oleic clia mang
phti da xtt Iy, & nhiét do 25°C va do 4m 40%. cl_i thé, goc tiép xtic v6i nude dugce do 1

gidy sau khi mot giot chét 16ng ¢6 dung tich 2pl cham vao bé mit clia mau; va géc tiép
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xUc v6i axit oleic duge do 1 gidy sau khi mot giot chét 16ng c6 dung tich 4ul cham vao
bé mat cia mau.
Hé s6 ma sét dong

Thiét bi thir dic tinh bé mit (HEIDON 14FW do Shinto Scientific Co., Ltd. san
xuit) dugc st dung dé do hé sb ma sat dong so véi BEMCOT (do Asahi Kasei
Corporation san xuét) trong cac diéu kién dudi day.
Dién tich tiép xtc: 10 mm x 30 mm
Mirc nap: 100 g
Dic tinh tAy sach muc cia but viét bang

Mot mang phu xir Iy dugc st dung dugc tao ra nhu dudi day; va bt viét bang
trén co s& dau (“Hi-Mckee” do ZEBRA CO, LTD. san xuét) duoc st dung Ién bé mat da
duoc xtr ly béng mang nay, sau d6 sit dung mot thiét bi lau (do Shinto Scientific Co.,
Ltd. san xuét) dé lau sach bé mit trong céac diéu kién dudi day, va tiép d6 danh gia béng
mit thuong dic tinh 1am sach muyc bt viét bang, bang céc tiéu chudn dudi day.
Piéu kién mdi trudong thir: 25°C, d6 4m 40%
Nguyén liéu lau sach: gidy lya (ELLEMOI do Kami Shoji Co., Ltd. san xuét) dugc dat
phan dAu phia trude cua thiét bi thir tiép xtc v6i mau
Khoang cach dich chuyén (mdt chiéu): 20 mm
Téc d6 dich chuyén: 1,800mm/phut
Dién tich tiép xiic: 10 mm x 30 mm
Mic nap: 500g
0: dé dang 1am sach hoan toan béng mot chuyén dong lam sach tinh tién
o: mot lugng nhé muc con lai sau mdt chuyén dong 1am sach tinh tién
A: muc coOn lai mdt nira sau mdt chuyén dong lam sach tinh tién
x: khong lam sach dugc muc

Thir nghiém tinh chéng mon
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Thiét bi thir @ chiu mon hai chiu (HEIDON 308 do Shinto Scientific Co., Ltd.
san xuét) dugc st dung dé thuc hién thir nghiém vé tinh chdng mon ctia mang phu da xu
Iy trong cac diéu kién duéi day.

Pidu kién mai trudng danh gia: 25°C, 46 4m 40%

Vit liéu lau: tdm miéng vai khong dét dugce xép chéng, va duge cb dinh vao phén dau
phia truée (10 mm x 30 mm) ciia may thir tiép xic véi miu

Muc nap: 1 kg

Khoang cach lau (mot chiéu): 40 mm

Tbc d6 lau: 4.800mm/min

S6 chu ky chuyén dong tinh tién: 3.000 chu ky

Vi du thuc hién 1

Bude (1i)

Tetrahydrofuran vé6i lugng 150g va 1,3-bistriflometylbenzen véi lugng 300g
dugc tron v6i nhau trong dd chira phan tng, sau d6 thém nho giot 160ml dung dich
0,7M (ndng do mol) alylmagie bromua. Tiép theo, bd sung tir tir 300g hop chét c6 cong
thirc (1a), sau d6 gia nhiét & nhiét d6 60°C trong bdn gid.

CF3(OCF;),(OC,F4)q—OCF,CF

o (1 a)
(p/ / q=1. 0. p+q=40)

Sau khi két thic gia nhiét, hdn hop phan tmg dwgc 1am ngudi dén nhiét do trong
phong, sau d6 thém nhé giot dung dich nay vao 300g dung dich 1,2M axit clohydric
chira nudc dé dimg phan Gng. Bang cach chiét 1ong-16ng, 16p hop chét flo & bén dudi
duoc thu gom, sau d6 rira 16p nay bing axeton. Lop hop chét flo bén duéi da rira duoc
thu gom lai, sau d6 chung cét loai dung méi va cic chit khong phan tng dé thu dugc

301g hop chét c6 cong thirc (1b).
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OH

c:F3(0<:|=2),,(oc:2|=4)q—oc;Fz———c-ecHzcszcH2 )
2 (1b)

Hop chét (1b) vé6i lugng 300 g, alyl bromua véi lugng 50g va tetrabutylamoni
iodua véi lwong 0,6g dugc tron v6i nhau. Tiép d6, 23g natri hydroxit duge b sung, sau
d6 gia nhiét hdn hop phan tng & nhiét 46 70°C trong sau gid. Sau khi gia nhiét két thic,
hén hop phan tmg dugc 1am ngudi dén nhiét dd trong phong, sau d6 thém nhé giot dung
dich axit clohydric chira nuéc. Bang cach chiét 16ng-1éng, 16p hop chét flo bén duéi
duogc thu gom, sau do6 rira bing axeton. Lép hop chét flo bén duéi da rira nay duoc thu
gom lai, sau d6 chung cét loai cac dung mdi con lai trong didu kién 4p suét giam. Bing
cach tién hanh lai hoat dong trén thu dugc 295g hop chat ¢ cong thire (1c).

CH,CH=CH>

/

o

CF3(OCF2)p(OCZF4)q—OCF2-——C+CHZCH:CH2 )
2 (1c)

Budée (1ii)

Tiép theo, 20g hop chéit (cong thire (1c)) thu duge & bude (1i) trén day, 30g
1,3-triflometylbenzen, 7,6g 1,2-bis(dimetylsilyl)etan va 0,005g dung dich toluen chira
phtc hop axit cloplantinic/vinylsiloxan (chwa 1,25 x 10" mol nguyén té Pt ) dugc trén
v6i nhau, sau d6 dé chung phan umg & nhiét 4o 80°C trong ba gid. Sau do, bang cach
chung cit loai dung méi va céc chét khong phan tng trong didu kién ap suat giam thu
dugc 20g hop chit & dang 16ng. Hop chét thu dugc sau d6 duge do IH-NMR, va duogc
khing dinh 14 hop chit c6 cong thirc (1d).
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C3H6'_S|_CQH4"’S|H

/

0

CF3(OCF2)p(OCZF4)q—OCFQ—C+C3H5—Si—CzH4-—SiH )
2

(1d)
Budc (1iii)

Tiép theo, 20g hop chit (cong thirc (1d)) thu duge & budce (lii) trén day, 30g
1,3-triflometylbenzen, 5,1g dietyl alylphosphonat va 0,005g dung dich toluen chira phirc
hop axit cloplantinic/vinylsiloxan (chtra 1,25 x 10 mol nguyén t6 Pt ) duoc trén véi
nhau, sau d6 d& chung phan tmg & nhiét d6 90°C trong 48 gid. Sau d6, bing cach chung
cét loai dung mdi va céc chit khong phan mg trong diéu kién 4p suit giam thu dugc
21g san phdm & dang 16ng. Sau d6, hdn hop thu dugc duge do "H-NMR, va duge khing

dinh 13 hop chéit c6 cong thic (1e).

C3Hg~—Si—C,Hy—Si——C3Hs—P(OCH,CH;)>

/

0

CF3(OCF2)p(OCQF4)q— OCFZ—"C+C3H6"- Si— CQH4"S| _C3H6—P(OCH2CH3)2 )
2

(le)

Buéec (1iv)

Tiép theo, 20g hop chit (cong thic (1e)) thu dugc & bude (liii) trén ddy, 30g
1,3-triflometylbenzen, 10g dietyl ete va 4,4g bromotrimetylsilan dugc tron véi nhau, sau
d6 @& chiing phan tmg & nhiét d6 70°C trong 24 gid. Sau do, bing cach chung cét loai
dung mdi va cac chit khong phan tmg trong diéu kién ap suit giam thu dugc 20g san
phém & dang 1éng. Hon hop thu dugc sau d6 duge do 'H-NMR, va dugc khéng dinh 1a

hop chit c6 cong thire (11).
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C3H6'_Si_C2H4—Si—C3H5_P(Osi(CH3)3)2

/

]

CF3(OCF2)p(OC2F4)q—OCF2—C+C3H6—Si-—CQH4—Si—CgH6- P(OSi(CH3)3)2)
2

(1¢)
(p/q=1. 0, p+q=40)
Sé lieu 'H-NMR (tiéu chudn TMS, ppm) ctia hop chit c6 cong thire (1f) trén

day (duéi day duoc goi 1a “hgp chét 1) dugc thé duéi day.

—SiCH; g —SilCH3)s _ 5, 25~0. 30ppm

——CH,CH,CHy— 0. 20~2. 20ppm

———CH,CH,Si 0. 40~0. 70ppm, 1. 55~1. 70ppm
——SIiCH,CH>Si—— 0. 40~0., 70ppm

Budc (1v)

Tiép theo, 20g hop chét 1 ¢6 cong thic (1f) trén ddy dugc bd sung vao dung
dich dugc didu ché biang cach tron 100g nudc va 50g axeton, sau d6 khudy hdn hop
phan tng & nhiét do 20°C trong ba gid, va sau d6 dé yén thém mét gio nita. Tiép do, 16p
bén dudi duoc 1y ra; va sau d6, bang cach chung ct loai dung méi trong diéu kién 4p
sudt giam, thu duoc 15g san phdm & dang léng. Hdn hop thu dugc sau d6 dugc do

1H-NMR, va dugc khing dinh 13 hop chét c6 cong thire (1g).

CQ,HG—Si_CzH4—Si_C3H6_P(OH)2

/

0

CF3(OC Fz)p(OCZF4)q_"'OCF2_C+ C3H6—' SI—C2H4_SI_‘C3H6_P(OH)2)
2

O (1g)

(p/q=1. 0, p+aq=40)
Sé liéu "H-NMR (Tiéu chuén TMS, ppm) ctia hgp chét c6 cong thic (1g) trén

day (dudi day dugc dung dé chi “hop chit 2) dugc thé hién duéi day.
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——SiCH;, —0. 25~0., 30ppm

——CH;CHCH— 0. 20~2, 20ppm

——CH,CH,Si— 0. 40~0. 70ppm, 1. 55~1. 70ppm
——=SIiCH,CH,Si——= 0. 40~0. 70ppm

Vi du thyc hién 2

Buéce (2i)

O day, 20g hop chét (cong thirc (1c)) thu duge & bude vi du thuc hién 1, 30g
1,3-triflometylbenzen, 45g 1,4-bis(dimetylsilyl)benzen va 0,005g dung dich toluen chira
phtrc hop axit cloplantinic/vinylsiloxan (chtra 1,25 x 10 mol nguyén t6 Pt ) dugc tron
v6i nhau, sau d6 dé chiing phan @ng & nhiét 6 80°C trong nim gio. Tiép d0, bang cach
chung cét loai dung mdi va cac chit khong phan Gng trong didu kién 4p suét giam thu
dugc 23g san phdm & dang 16ng. Hon hop thu dugc sau d6 dugc do 1H-NMR, va duge
khing dinh 12 hop chét c6 cong thire (2¢).

)
CF3(OCFz)p(OCZF4)q—OCF2——C—6C3H6—-Si SiH )
2
(2 ¢)

Budce (2ii)

Tiép theo, 20g hop chét (cong thiic (2¢)) thu dwoc & budce (2i) trén day, 30g
1,3-triflometylbenzen, 6,0g dietyl alylphosphonat va 0,005g dung dich toluen chira phirc
hop axit cloplantinic/vinylsiloxan (chira 1,25 x 10" mol nguyén t& Pt ) dwoc tron véi
nhau, sau d6 dé chung phan tmg & nhiét d6 90°C trong 48 gid. Tiép d6, bang cach chung

cét loai dung méi va cac chit khong phan tmg trong diéu kién é&p sudt giam thu duogc
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25g san phém & dang léng. Hdn hop thu dugce sau d6 dugc do 1H-NMR, va dugc khéng
dinh 13 hop chit c6 cong thiic (2d).

/CaHe—Si@Si—C3H6—P(OCHZCH3)2

0
o)

CF3(OCF2)p(OC2F4)q_OCF2—C—(—CQ,HG—Si@Si—C3H6—P(OCHgCH3)2 )
| g
0

Bude (2iii)

(24d)

Tiép theo, 20g hop chét (cong thirc (2d)) thu dugc & budce (2ii) trén déy, 30g
1,3-triflometylbenzen, 10g dietyl ete va 5,5g bromotrimetylsilan dugc tron véi nhau, sau
d6 @ chung phan tng & nhiét do 70°C trong 24 gid. Tiép d6, bang cach chung cét loai
dung mdi va cac chit khong phan g trong diu kién 4p suit giam thu dwoc 21g san
phim & dang 16ng. Hon hop thu dugc sau d6 duge do 1H-NMR, va duge khing dinh 13

hop chét ¢6 cong thirc (2e).

CaHe—Si@Si—CaHe—P(OSi(CHs)s)z
/ 0

(0]

CF3(OC Fz)p(002F4)q_OCF2""-C+C3He_e I@sl_C;a,Hs—IT(OSI(CHa):;)Z )
2
O

(p/q=1. 0. p+q=40)

(2e)

S6 litu "H-NMR (tiéu chudn TMS, ppm) cta hop chét c6 cong thirc (2e) trén

day (dudi day dugc goi 1a “hop chét 3”) dugc thé hién dudi day.
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——SiCH; and—Si(CHs)a —0. 25~0. 30ppm

——CHyCHCHy— 0. 20~2. 20ppm

——CH,CH,Si—— 0. 40~0., 70ppm., 1. 55~1. 70ppm
7. 40~7, 60ppm

Vi du thuc hién 3

Budc (31)

CF3(OCF2)p(OCZF4)q—OCF2—CH20C3H6—Si—6CHZCHZCHZ )
3 (3b)

(p/q=1. 1, p+aq=50)
O day, 20g hop chét c6 cong thirc (3b) trén day, 30g 1,3-triflometylbenzen, 45g

1,4-bis(dimetylsilyl)benzen va 0,005g dung dich toluen chtra phirc hop axit
cloplantinic/vinylsiloxan (chtra 1,25 x 10” mol nguyén t& Pt ) dwgc tron v6i nhau, sau
d6 dé ching phan Gng ¢ nhiét do 80°C trong 5 gid. Sau d6, bing cich chung cét loai
dung moéi va cac chit khong phan tng trong didu kién 4p suét giam thu dugc 22g san
phdm & dang 1éng. Hop chét thu dugc sau d6 duge do 'H-NMR, va dugc khing dinh 13

hop chét c6 cong thirc (3c).

CF3(OCFz)p(OCZF4)q—OCF2—CH20C3H6-Si—€CgH6-Si SiH )
‘ 3
(3¢c)
Budc (3ii)

Tiép theo, 20g hop chit (cong thirc (3¢)) thu duwoc & budce (3i) trén day, 30g
1,3-triflometylbenzen, 7,0g dietyl alylphosphonat va 0,005g dung dich toluen chira phirc
hop axit cloplantinic/vinylsiloxan (chta 1,25 x 10" mol nguyén t6 Pt) dugc tron véi
nhau, sau d6 dé chiing phan (ing & nhiét d6 90°C trong 48 gid. Tiép d6, bing céch chung

cét loai dung modi va cac chit khong phan ng trong diéu kién &p suat giam thu dugc
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28g san pham & dang léng. Hdn hop thu duge sau d6 duge do 1H-NMR, va dugc khing
dinh 13 hop chéit c6 cong thirc (3d).

CF3(OCF2)p(OCzF4)q—OCFZ—CHgocaHG—Si—e C3He-Si Si—CaHs-P(OCHQCH;.,)z) .
(3d)
Budéc (3iii)

Tiép theo, 20g hop chét (cong thirc (3d)) thu dugc & bude (3ii) trén day, 30g
1,3-triflometylbenzen, 10g dietyl ete va 6,0g bromotrimetylsilane dugc tron véi nhau,
sau d6 dé ching phan tng & nhiét d6 70°C trong 24 gid. Tiép do, bang cach chung cit
loai dung mdi va céc chit khong phan tmg trong didu kién 4p suét giam thu dugc 21g
san phim & dang 16ng. H3n hop thu duge sau d6 dugc do 1H-NMR, va dugc khing dinh

14 hop chét c6 cong thic (3e).

CF3(OC Fz)p(OC2F4)q_OCF2_CH20C3H6_ SI—603HG'S|‘®’SI_C3H6_P(OSI(CH3)3)2 )
T :

o (3 e)

S6 liéu "H-NMR (Tiéu chuén TMS, ppm) ctia hop chét c6 cong thirc (3¢) trén

day (dudi day duoc goi 14 “hop chét 4”) duoc thé hién duéi day.

——S8iCH;, and — SiCHa)s  _ g 25~0, 30ppm
—CHCH;CH— 0. 20~2. 20ppm
——CHCHSi——= 0. 40~0. 70ppm, 1. 55~1. 70ppm
—CHy;—O—CH,— 3. 20~3, 60ppm, 3. 50~3., 80ppm

7. 40~7. 60ppm

Quy trinh san xuét chat xir Iy bé mit va mang pht da xi Iy
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M3i hop chit din xuét axit phosphonic dugc cai bién bang perpolyme chira
nhém flooxyalkylen 1 dén 4 thu dugc & bude vi du thuc hién 1 dén 3 dugc hoa tan trong
dung moi Novec 7200 trén co s& flo (do cong ty 3M san xuét) sao cho ndng do cta
chung dat 10% trong lugng, nho d6 thu duge chat xir 1y. Sau khi tién hanh xtt Iy plasma
trén bé mit kinh saphia, mdi chit xir 1y bé mit dugc dé ling chan khong trong céc diéu
kién duéi day va st dung thiét bi dudi day. Viée xit Iy dugc tién hanh trong diéu kién
80°C, d6 4m 80% trong mot gid, va sau d6 & 150°C thém 3 gid nita, nhd d6 tao thanh
mang phu.

Céc diéu kién xir 1y plasma
- Thiét bi: thiét bj gist kho Plasma PDC210
- Khi: khi O, 80 cc, khi Ar 10 cc
- Cong suét: 250 W
- Thoi gian: 30 gidy
Diéu kién phu va thiét bi dé ling chan khong
- Thiét bi do: thiét bi ling chan khéng c6 kich thuéc nhé VPC-250F
- Ap suét: 2,0 x 10° Pat0 3,0 x 102 Pa
- Nhiét d6 ling (nhiét d6 do thuyén dat dugc): 500°C
- khoang cach ling: 20mm
- Lugng chét xir Iy duge nap: 50 mg
- Luong ling: 50 mg

Céc chét xtr Iy bé mit va mang phii da xir Iy néu trong cac vi du so sanh 1 va 2
duge san xuit bing phuong phap twong tu véi phwong phap néu trong cac vi du thuc
hién, ngoai trir cac hop chit 5 va 6 dudi day dugce sir dung thay vi cac hop chét 1 dén 4.
Céac mang phu da xt 1y néu trong vi du so sanh 1 va 2 sau d6 ciing duoc tién hanh cac
thtr nghiém danh gia.

Vi duso sanh 1

Hop chét 5
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C3Hs_—Si—02H4_Si'—C3H5"Si(OCH3)3

/

]

CF3(OCF2)p(OCZF4)q"—OCFQ—_C_6C3H5_‘SI_C2H4—SI'—C3H5'SI(OCH3)3)

(p/aq=1. 1,

Vi du so sanh 2

Hop chét 6

CF3(OCF2)p(002F4)q _OCFz_ C‘%C:;Hs“ Si

(p/ q=1. 1,

p+qg=40)

/

o)

C3H5‘—Si

p+q=50)

Si—CaHg— Si(OCH3)4 )

2

Si—C3Hg—Si(OCH3)3

2

Céac mang phu xtr ly thu dugc dugce danh gia bang cac phuong phép néu trén.

Cac két qua danh gia dugc thé hién trong bang 1 (dic tinh ban dau) va bang 2

(tinh chéng mon).

Bang 1
Dic tinh |DPic  tinh | H& s6 ma | Dic tinh
khong khong thdm | sat dong lam
thAm nudc | dau sach
Géc  tiép | Goc  tiép muc
xuc v0i | Xdc véi axit viét
nudéce (°) oleic (°) bang

Vi du thyc hién | Hop chat 1 | 114 70 0,03 o

1

Vi du thye hién | Hop chét2 | 113 70 0,04 .

2

Vi du thyc hién | Hop chit 3 | 113 70 0,04 .

3
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Vi dy thuc hién | Hop chat4 | 113 69 0,03 .

4

Vidusosanh 1 | Hop cht5 | 110 69 0,05 A

Vidusosanh2 | Hop chit6 | 109 69 0,05 A

Béang 2

Tinh chéng mon

Goéc tiép xtc véi | Goc tiép xtic voi
nudc sau thi | axit oleic sau thir
nghiém  chdng | nghiém chéng
mon (°) mon (%)

Vi du thuc hién 1 Hop chit 1 107 67

Vi du thue hién 2 Hop chét 2 105 65

Vi duy thuc hién 3 Hop chét 3 107 66

Vi du thuc hién 4 Hop chét 4 108 66

Vi du so sénh 1 Hop chét 5 72 31

Vi du so sanh 2 Hop chét 6 75 32

Nhu duoc thé hién trong céc bang 1 va 2, mang phil dugc tao ra chira dan Xuét
bét ky trong sb cac din xuit axit phosphonic dugc cai bién bang perpolyme chita nhém
flooxyalkylen néu trong céc vi du thuc hién 1 dén 4 c6 dic tinh khong thAm nuéc/khong
thdm dau cao, hé sb ma sat dong thip va dic tinh lam sach muc viét bang vuot troi.
Nguoc lai, ddi véi cac mang phu néu trong cac vi du so sanh 1 va 2 dugc tao thanh tur
cac hop chét khong chira nhém axit phosphonic hofic nhém este cua axit phosphonic,
mdc du cac dac tinh khong thdm nudce/khong thdm diu coa ching va céc hé s6 ma sat
dong hoc nam trong khoang cho phép, song dic tinh lam sach muc viét bang kém.
Ngodi ra, di v6i mang phit duoc tao thanh bing cac din xuét axit phosphonic duge cai
bién bang perpolyme chira nhém flooxyalkylen néu trong vi du thwc hién 1 dén 4, cac
dac tinh khong thdm nuéc/khéng thdm dau ciia ching cao dén mutrc ngay cé sau khi bi

lau bang vai, thi goc tiép xtic v6i nude khdng nhé hon 100 do; va goc ti€p xuc axit oleic
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khong nhé hon 60 do. Nguoc lai, d6i véi cic mang pht néu trong céc vi dy so sanh 1 va
2 duge tao thanh béi cac hop chdt khong chira nhém axit phosphonic hodc nhém este
cua axit phosphonic, cac ddc tinh khong thAm nudc/khong thAm dau bi giam dang ké.
Tac 13, rd rang 12 din xuét axit phosphonic dugc cai bién bang polyme chira nhém
flooxyalkylen theo sang ché c6 kha ning tao ra mang phu xt Iy c6 dic tinh khong thAm
nude/khong thim dau, dic tinh ma sat dong thap, dic tinh lau sach bui, tinh chéng mon
va bam dinh vao vt liéu nén vuot troi.

Tuy nhién, sang ché khong chi gi6i han & cic phuong én néu trén. Cac phuong
4n néu trén don gian duoc dé xuit 1am céc vi du, va cac phuong 4n bét ky dugc bao gdm
trong pham vi k¥ thuét ciia sang ché, v6i didu kién 14 c4c phuong 4n ndy co céu triic gan
gidng v6i cac ¥ tudng k§ thuat duge boc 10 trong phan yéu cdu bao ho cla sang ché, va
chung c6 thé dem lai cac chirc niing va céc hidu qua twong tu v6i cdc chirc nang va hiéu

qué cia sang ché.
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YEU CAU BAO HQ
1. Dn xuét axit phosphonic dugc cai bién bing polyme chira nhém flooxyalkylen c6

cong thire (1):
O

A—Rfl—B——0D E—(CHZ}a—Q—(CHZ)—)b—IL(OX)2

s (1)

trong d6 A 1a nhém chita flo héa tri mot dugce bit dau b%tng nhom -CF3, hodc
nhém c6 coéng thic (2) dudi diy; Rf' 1a nhém flooxyalkylen c6 cong thirc
-(CF,)¢-(OCF3),(OCF,CF;)4(OCF,CF,CFy), (OCF,CF,CF,CF;);  (OCF(CF3)CF,),
-O(CF,)s-, trong d6 mdi bién sb d doc 1ap 13 sb nguyén nim trong khoang tir 0 dén 5,
mdi bién sé p, q, r, s va t doc 14p 13 s6 nguyén nim trong khoang tir 0 dén 200, véi didu
kién p+q+r+s+t nim trong khoang tir 3 dén 200, va mdi don vi thé hién trong ddu ngoic
don c6 thé duoc lién két ngdu nhién voi nhau; B 14 lién két don, hodic nhém lién két hoa
tri hai ¢6 cdu trac alkylen dugc thé hodc khong dugc thé & ddu bat ky; D 14 nguyén tir
cacbon hodic nguyén tir silic; m&i nhém E doc 14p 1a nhom bt ky trong sb lién két don,
nguyén tir oxy va nhom di siloxan hitu co; Q 13 nhom lién két héa trj hai c6 nguyén tir
silic & ca hai diu; mdi nhém X doc 18p 1a nguyén tr hydro, nguyén tir kim loai kiém,
nhém alkyl dwoc thé hoic khong duoc thé c¢6 1 dén 5 nguyén tir cacbon, nhém aryl,
hodc nhém héa tri mdt ¢6 cong thire J5Si- (J doc 1dp 1a nhém alkyl dugce thé hodic khong
duoc thé c6 1 dén 5 nguyén tir cacbon, hodc nhém aryl), va mdi bién sé a va b doc lap 1a
sd nguyén nam trong khoang tir 2 dén 20,

o]

B—0D <E—(CH2):Q——(CH2)D—I|3(OX)2

3 (2)

trong d6 B, D, E, Q, X, a va b 1a nhu dugc x4c dinh trong cong thirc (1).
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2. DAn xuét axit phosphonic dugc cai bién bing polyme chira nhém flooxyalkylen theo
diém 1, trong d6 Rf' 1a nhém flooxyalkylen mach thing hoéa tri hai c¢6 cong thic (3):

— (CF4y) ¢— (OCF4) » (OCFsCF3) ¢ (OCF2CF2CF2) + (OCF:C
FsCF2CF32) ¢c—0O (CF2) a— (3)

trong d6 mdi bién s6 d doc 14p 1a sé nguyén ndm trong khoang tir 0 dén 5; p, q, r
va s 1a cac sb nguyén théa mén p=1 dén 80, q=1 dén 80, r=0 dén 10, s=0 dén 10, prq=>
dén 100, va p+q+r+s=10 dén 100; va mdi don vi thé hién trong déu ngoic don co6 thé
duoc lién két ngiu nhién véi nhau.

3. Dén xuét axit phosphonic dugc cai bién bing polyme chita nhém flooxyalkylen theo
diém 1 hoic diém 2, trong d6 B 1a lién két don, hodc nhom lién két héa tri hai dugc
chon tr nh6m bao gdm céc nhém c6 cong thic (4-1) dén (4-8):

_CHQO(CHz)h_

(4—1)
——CF,0(CHy)y— (4—9)
—{CH (4—3)
O
——yi—NH—(CHg)h— (4 —4)
O
—g—N—(CHz)h—
'l? (4 —5)
@) ' R
C”) 'Tl (CHz)h_“éi_(CHz)h“
R é (4—6)
R
Sli'(CHz)h‘
| R
—C—N
FL (4—-17)
—C—0—(CHp)h— (4-8)
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trong d6 h 14 s6 nguyén nim trong khoang tir 2 dén 10; va mdi nhom R doc 1ap
la nhém alkyl dugce thé hoic khong duogc thé c6 1 d@én 5 nguyén tr cacbon, hodc nhom

aryl c6 6 dén 10 nguyén tir cacbon.

4. Dan xuét axit phosphonic duoc cai bién bing polyme chira nhém flooxyalkylen theo
didm bat ky trong sb cac didm tir 1 dén 3, trong d6 Q 14 nhom lién két héa trj hai c6
nguyén ti silic & ca hai diu, nhoém lién két hoa tri hai ndy duoc chon tir nhém bao gdm

céc cobng thic (5-1) dén (5-4) sau day:

R R
_S||—(CH2)i_SI—

R R (5—1)

R R

l__@ |

R R (5—2)

R R

| |
—SIWT—

R (5—3)

)
li o———ss}—
R R/, (

trong d6 i 12 s& nguyén ndm trong khoang tir 1 dén 10; j 14 sé nguyén ndm trong

5—4)

khoang tir 1 dén 100; va mdi nhém R doc 14p 12 nhom alkyl dugc thé hogic khong duoc

thé c6 1 dén 5 nguyén ti cacbon, hodc nhém aryl c6 6 dén 10 nguyén tir cacbon.
5. Chat xtr ly b& mat chira it nhdt mot loai dén xuét ciia axit phosphonic dugc cai bién

bing polyme chira nhom flooxyalkylen néu trong diém bt ky trong s céc diém tir 1

dén 4.
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6. Phuong phap xit ly bé mit san phdm bao gdm budc xir Iy bé mjt sin phim bang chét

xir Iy b& mat nhu néu trong diém 5.

7. Phuong phap xi Iy bé& mit sin pham quang hoc bao gbm budc xir Iy bé mit san pham

quang hoc bing chét xtt Iy bé mit nhu néu trong diém 5.

8. Phuong phép xi Iy bé mat man hinh cam tng bao gdm budc xir Iy bé mit clia man

hinh cam tng bing chét xtr Iy bé mit nhu néu trong diém 5.
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