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Linh vuc k§ thuat dwoc de cap
Sang ché dé cap dén ché pham chat chong swong mu va vat dung chong tao

suong mu ¢6 mang chong tao swong mu dugc tao ra tir ché pham nay.

Tinh trang ky thuit ciia sing ché

Khi khong khi ¢ d6 4m cao di vio budng deén cua thiét bi chiéu sang trén xe
nhu dén pha 6 t6 va 6ng kinh duoc lam mat bang khong khi bén ngoai hodc nudc mua,
s€ ¢6 truong hop suong mu xuit hién do hoi 4m ngung tu trén bé mat bén trong cla
ching. Piéu nay lam giam d¢ sang ctia dén xe va lam xAu vé bén ngoai ctia bé mat 6ng
kinh, gay ra véan dé d6 1a khién nguoi dung khong hai long. Pé ngan chan sy mo suong
cua Ong kinh, c6 mdt phuong phap duge biét dén trong do chét chéng md duge phu 1én
mot khu vuc (6 bén trong 6ng kinh) noi suong mu co6 thé xuét hién dé tao thanh mot 16p
mang chdéng tao swong mu (mang phu khd hodc mang phu dong ran).

Vi du, Tair liéu sang ché 1 boc 16 ché phém chit chéng suong mu chira
copolyme dac dung, hop chét isoxyanat khéi da chic, chét hoat dong bé mat anion, va
chét hoat dong bé mat cation. Tai liéu sang ché 2 boc 16 ché phém chét chéng suong mu
chira copolyme dac dung, hop chét isoxyanat khéi da chuc, chat hoat dong bé mat anion,
va chat hoat dong bé mat trén co s& betain. Tai liu sang ché 3 boc 16 ché phém chit
chéng swong mu chtra copolyme dac dung, hop chét isoxyanat khéi da chaec, chat hoat
dong bé mat anion trén co so flo, va chat hoat dong bé mat trén co sé betain.

Tai liéu sdng ché 4 boc 16 chit chéng swong mu chira chit hoat dong bé mat

betain trén co so flo hodc chat hoat dong bé mat anion trén co so flo va chat hoat dong
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bé mat nonion trén co so flo.

Tai liéu lién quan dén tinh trang k¥ thuat da biét
Tai liéu séang ché
Tai lidu sang ché 1: W02016/047430
Tai lidu sang ché 2: JP-A-2016-169287
Tai lidu sang ché 3: JP-A-2016-169288
Tai liéu sang ché 4: JP-A-2016-60878

Ban chét ki thuit ciia sang ché
Véan dé ky thudt can dwoc gidi quyét

Mat khac, da biét 1‘§ng khi cac giot nudc dugce tao ra boi su hinh thanh mang
nude do am tiép xtc voi mang chdng tao swong mu duoc say kho, chat hoat dong bé
mat hoa tan trong nudc bi két tia va cac vét 6 do giot nudc bi dé lai, ma khién cho vé
bén ngoai cua thiét bi chiéu sang trén xe bi xau di. Cac chat chong swong mu dugce boc
16 trong cac Tai liéu sang ché tr 1 dén 3 dé cap ¢ trén su dung két hop chat hoat dong
bé mat anion va chit hoat dong bé mit cation hodc sir dung két hop chat hoat dong bé
mat anion va chit hoat dong bé mat trén co sO betain, va nhd do thé hién hiéu Suét
chdng tao swong tuyét voi va c6 hiéu qua ngan ngira cac vét 6 do giot nudc vi hai chét
hoat dong bé mat khac nhau nay tao thanh cap ion dé c6 thé giam sy giai phong cta céc
chét hoat dong bé mat nay do do am gy ra.

Tuy nhién, trong truong hop cua cac mang chong tao swong mu dugc boc 16
trong cac Tai liéu sang ché tir 1 dén 3 duoc dé cap ¢ trén, e ngai rang cac vét 6 do giot
nude day duoc tao ra dudt cac diéu kién cu thé nhu su ngung tu nhiéu sé& it ¢o kha niang
bién mét ngay ca trong méi truong c6 do am cao.

Hon nira, chat chong suong mu duge bdc 16 trong Tai li¢u sdng ché 4 duoc de
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cap O trén khong chira thanh phan nhya ma gift cic chét hoat déng bé mit, va do do co
van dé do 1a ngay khi cac giot nudc duoc tao ra, cac chat hoat dong bé mat tat ca déu
duoc giai phong dé cac dac tinh chéng swong mu bi mat di.

Do ¢6 cac trudng hop nhu vay, muc dich cua sang ché 1a dé xuat ché pham chat
chéng suong mu ma c6 hiéu suat chong tao swong tuyét voi, gitip cho kho tao ra cac vét
5 do giot nudc, va cho phép cac vét § do giot nudc da tao ra trd nén mong hon theo thoi
gian trong moi truong co do Am cao, va vat dung chéng tao swong mu c6 mang chéng

tao swong mu dugc tao ra tir ché pham nay.

Gidi quyét van dé

Cu thé 13, sang ché d& cap dén ché pham chat chdng suong mu chira copolyme
(A), hop chét isoxyanat khéi da chic (B), va chét hoat dong bé mat (C), trong do

copolyme (A) 1a copolyme (met)acrylat thu duge tu hén hop monome chua it
nhat mot monome (A-1) duge chon tir nhém bao gdm monome c6 cong thue chung (1)
sau ddy va monome c6 cdng thitc chung (2) sau day, monome (A-2) c6 cong thure chung
(3) sau day, va it nhat mot monome (A-3) duoc chon tir nhém bao gém monome ¢6
cong thirc chung (4) sau day va monome c6 cong thue chung (5) sau day:

[Cong thic 1]

(1)

(trong d6 R' 1 nguyén tu hydro hodc nhom metyl, R* la nhom alkyl mach thang hodc
mach nhanh co6 tu 1 dén 4 nguyén tir cacbon, -C(CHj3)CH.COCHj, -CoH4N(CH3)o,

hodc -C3HsN(CHs),, va R® la nguyén tir hydro hodc nhém alkyl mach théng hoac mach
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nhanh c6 tr 1 dén 4 nguyén tir cacbon);

[Cong thuc 2]

(trong d6 R* 12 nguyén tir hydro hodc nhom metyl);

[Cong thirc 3]

(trong d6 R° 1a nguyén ta hydro hodc nhom metyl va R 1a nhom hydrocacbon mach
théng, mach nhanh, hodc mach vong co tur 1 dén 16 nguyén tu cacbon);

[Cong thic 4]

(trong d6 R7 1a nguyén tir hydro hodc nhom metyl va R® 1a nhom alkylen mach thang
hodc mach nhanh co tur 2 dén 4 nguyén tir cacbon hodc -CoHa(OCO(CHz)s)a- trong d6 n
la1dén 5); va

[Cong thure 5]
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(trong d6 R° 12 nguyén tir hydro hodc nhém metyl va R!% ]a nhom alkylen mach thang
hodc mach nhanh c¢6 tur 1 dén 4 nguyén tr cacbon), va trong do

chat hoat dong bé mat (C) chtra chat hoat dong bé mat anion (C-1), chat hoat
dong bé mat (C-2) co cAu trac mudi amoni bac bon, va chat hoat dong bé mat nonion
trén co so flo (C-3),

cac luong cua chit hoat dong bé mat anion (C-1), chit hoat dong bé mat (C-2)
6 cau trac mudi amoni bac bén, va chit hoat dong bé mat nonion trén co so flo (C-3)
14 1én hon hodc bang 1 phan khéi Iwvong va nhé hon hodc bang 10 phan khéi luong, 16n
hon hodc bang 0,01 phan khbi lugng va nho hon hodc bang 3 phan khéi luong, va lon
hon hodc bang 0,05 phan khdi luong va nho hon hodc bang 5 phan khdi luong, tuong
tmg v6i mdi 100 phan khdi lwong ctia copolyme (A), va

ty 16 khdi lugng cla chét hoat dong bé mit nonion trén co so flo (C-3) voi tong
lugng cua chit hoat dong bé mit anion (C-1) va chat hoat dong bé mat (C-2) co cau
fric mubi amoni bac bén {(C-3)/[(C-1)+(C-2)]} 1a 16n hon hodc bang 0,005 va nho hon
hodc bang 2.5.

Sang ché cling dé cap dén vat dung chdng tao swong mu bao gbdm vat liéu nén
va mang chéng tao swong mu dugc tao ra trén vat licu nén tr ché pham chét chong

swong mu.

Hiéu qua cua sang ché

Céc chi tiét vé co ché hoat dong mang lai hiéu qua cua che pham chat chong

5



48552 6/38

suong mu, mang chong tao swong mu, va vat dung chdng tao swong mu theo sang ché
van chua duoc biét dén hoan toan, nhung duoc ude tinh nhu sau. Can luu y rang sang
ché khong nén duoc giai thich chi dua trén co ché hoat dong nay.

Ché pham chét chong suong mu theo sang ché chira copolyme dic dung (A),
hop chat isoxyanat khéi da chuc (B), va, nhu 12 mot chat hoat déng bé mit (C), chat
hoat dong bé mat anion (C-1), chit hoat dong bé mat (C-2) ¢b cAu tric mudi amoni béc
bon, va chit hoat dong bé mit nonion trén co s flo (C-3) duoc deé cap o trén. Cap 1on
duoc tao ra boi viée su dung két hop chat hoat dong hé mat anion (C-1) va chat hoat
dong bé mat (C-2) cb cAu tric mudi amoni bac bén co kha ning tan trong nudéce thap
hon so v&i chit hoat dong bé mat anion (C-1) hodc chit hoat dong bé mat (C-2) ¢cb cau
tric mudi amoni bac bén. Do do, mang chéng tao suong mu chira, nhu la mot chat hoat
dong bé mat, chi chit hoat dong bé mit anion (C-1) va chat hoat dong bé mat (C-2) ¢b
chu trac mudi amoni bac bbn khong hap thu am ngay ca khi dugc tiép xuc voi moi
trudng ¢ d6 am cao, ma khong cho phép cac vét 6 do giot nude tré nén mong hon. Mat
khac, khi mot luong nhat dinh cua chat hoat dong bé mat nonion trén co s¢ flo (C-2)
dugc tron voi cac chit hoat dong bé mit nay, chat hoat dong bé mat nonion trén co s&
flo (C-3) cai thién kha ning hoat hoa bé mit ctia cip ion dé su hép thu 4am cla cac vét &
do giot nuge dugc cai thién. Do do, cac vét & do giot nudc trg nén mong hon theo thoi
gian trong moi truong c6 do 4m cao boi vi cac vét 6 do giot nude bi anh huong tir tir
bdi d6 am. Do d6, mang chbng tao swong mu thu duoc tur ché pham chét chéng swong
mu theo sang ché co higu suit chdng tao swong tuyét voi, giup cho kho tao ra cac vét &
do giot nudc, va cho phép cac vét 6 do giot nudce da tao ra tré nén mong hon theo thoi

gian trong moi truong co6 do am cao.

M ta chi tiét sang ché

Ché pham chéit chdng swong mu theo sang ché chira copolyme (A), hop chat
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isoxyanat khéi da chue (B), va chét hoat dong bé mat (C).
<Copolyme (A)>

Copolyme (A) dugc su dung trong sang ché 1a copolyme (met)acrylat thu duoc
tir hon hop monome chira it nhét 1a cac monome (A-1) dén (A-3) sau day.
<Monome (A-1)>

Monome (A-1) la it nhit mét loai duoc chon tir nhom bao gém monome ¢6
cong thirc chung (1) sau day va monome c6 cong thirc chung (2) sau day:

[COng thuc 6]

C?,
!\\\FJJ’KN#’MR uwu( ‘]::l
l
R‘1 R‘Q

(trong d6 R' 1a nguyén tr hydro hodc nhom metyl, R2 13 nhém alkyl mach thang hodc
mach nhanh c6 tur | dén 4 nguyén tir cacbon, -C(CH3)CH2COCH3, -C,H4N(CH3)2, hodc
_C3HeN(CHs)2, va R® 1a nguyén tir hydro hodc nhom alkyl mach thang hodc mach
nhanh c6 tr 1 dén 4 nguyén tr cacbon); va

[Cong thirc 7]

(trong do R* 1a nguyén tir hydro hogc nhom metyl).
Céc vi du vé nhém alkyl mach thang hodc mach nhanh co tir 1 dén 4 nguyén tu

cacbon trong cdng thirc chung (1) bao gém nhom metyl, nhém etyl, nhém n-propyl.

7



48552 8/38

nhém i-propyl, nhom n-butyl, nhém i-butyl, va nhém t-butyl. Trong cong thuc chung
(1), tr quan diém dé cai thién hiéu suit chéng swong mu cua mang chong tao swong mu
va do bam dinh ciia mang chéng tao swong mu voi vat lieu nén, R! tdt hon 1a nguyén tur
hydro va R? va R? @oc 1ap voi nhau tdt hon 1a nhom alkyl mach thé"mg hoac mach nhanh
c¢6 tir 1 dén 4 nguyén tu cacbon, t5t hon 1a nhom metyl hodc nhom etyl, tot hon nita la
nhom metyl. Hon nira, trong cong thirc chung (2), tur quan diém dé cai thién hidu suét
chéng swong mu cua mang chéng tao swong mu, R* tdt hon 1a nguyén tr hydro. Ve
monome (A-1), it nhit mot monome (A-1) dugc st dung, va hai monome (A-1) hoac
nhidu hon cé thé duge sir dung két hop.

<Monome (A-2)>

Monome (A-2) 1a monome c6 c¢éng thire chung (3) sau day:

[Cong thuc &)

(trong d6 R® 1a nguyén tir hydro hoac nhom metyl va R® 1a nhém hydrocacbon mach
théng, mach nhanh, hodac mach vong co tu 1 dén 16 nguyén ti cacbon).

Cac vi du vé nhom hydrocacbon mach théng, mach nhanh, hoac mach vong c6
t 1 dén 16 nguyén tir cacbon trong cong thirc chung (3) bao gdm: cac nhom alkyl nhu
nhom metyl, nhém etyl, nhéom n-propyl, nhom i-propyl, nhom n-butyl, nhom i-butyl,
nhom t-butyl, nhém n-amyl, nhom i-amyl, nhom t-amyl, nhém n-hexyl, nhom
xyclohexyl, nhom n-octyl, nhom 2-etylhexyl, nhém n-nonyl, nhom isobornyl, nhom
lauryl, nhém myristyl, nhom xetyl, nhom stearyl, va nhom behenyl; cac nhom alkenyl

nhu nhom oleyl va nhom tuong tu; va cdc nhém aryl nhu nhém phenyl va nhom tuong
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tu. Tir quan diém tang cuong do bam dinh ciia mang chbng tao swong mu voi vat lidu
nén va tinh chiu nudc va ting cuong cac dac tinh chéng suong mu cua mang chong tao
swong mu, s6 luong cac nguyén tu cacbon t6t hon 1a tr 1 dén 8. V& monome (A-2), it
nhat mdt monome (A-2) duoc st dung, va hai monome (A-2) hoac nhiéu hon c6 thé
duoc sir dung két hop.
<Monome (A-3)>

Monome (A-3) 1a it nhat mot loai duoc chon tr nhoém bao g61n monome c¢é
cong thirc chung (4) sau ddy va monome c6 cong thirc chung (5) sau day:

[Cong thiic 9]

i ~"
wuuL\ 4j

(trong d6 R’ la nguyén t hydro hodc nhom metyl va R® 1a nhom alkylen mach thang
hodic mach nhanh c6 tir 2 dén 4 nguyén tir cacbon hoac -C2H4(OCO(CHz)s)a- trong doé n
1a 1 dn 5); va
[Cong thuc 10]

O

(trong d6 R® 1a nguyén tir hydro hodc nhom metyl va R 1a nhom alkylen mach thang
hodc mach nhanh co tu 1 dén 4 nguyén tu cacbon).
Céac vi du vé nhom alkylen mach théng hodc mach nhanh co6 tu 2 dén 4 nguyén

tir cacbon trong cong thirc chung (4) bao gdm nhom etylen, nhém propylen, nhom 2-

9



48552 10/38

metylmetylen, nhém butylen, nhém 2-metylpropylen, nhom 3-metylpropylen, nhém
2,2-dimetylmetylen, va nhom 2-etylmetylen. Tu quan diém tang cuong tinh chiu nudc
va tinh bén chdng swong mu clia mang chbng tao swong mu, R® t6t hon 1a nhom alkylen
mach thang c6 tir 2 dén 4 nguyén tir cacbon, tdt hon 1a nhom etylen, nhom propylen,
hodc nhom 2-metylmetylen, tdt hon nira 1a nhom etylen hoac nhom propylen.

Céc vi du vé nhom alkylen mach thang hodc mach nhéanh co tir 1 dén 4 nguyén
tir cacbon trong cong thuc chung (5) bao gdbm nhém metylen, nhém etylen, nhom
propylen, nhom 2-metylmetylen, nhom butylen, nhom 2-metylpropylen, nhom 3-
metylpropylen, nhom 2,2-dimetylmetylen, va nhom 2-etylmetylen. Theo quan diém
ting cuong tinh chiu nudce va tinh bén chéng swong mu cua mang chdng tao swong mu,
R!° t4t hon 1a nhom alkylen mach thang co tir 2 dén 4 nguyén tu cacbon, tbt hon 1a
nhém metylen, nhom etylen, hoac nhom propylen, tdt hon nira 1a nhém metylen hodc
nhom etylen.

Vé monome (A-3), it nhit mot monome (A-3) dugc su dung, va hai monome
(A-3) hodc nhidu hon c6 thé duoc st dung két hop.

Dudéi day, ty 1¢é cia mdi thanh phin monome trong hon hop monome dé tao ra
copolyme (A) duoc su dung trong sang ché s& duoc mo ta.

Luong ctia monome (A-1) t6t hon 12 16n hon hodc bang 35 phan khéi luong va
nhé hon hodc bang 90 phan khdi luong trén mdi 100 phan khéi luong cta toan bd
monome (A-1), monome (A-2), va monome (A-3). Tt quan diém dé cai thién cac dic
tinh chdng swong mu, lugng ciia monome (A-1) t4t hon 1 16n hon hodc bing 40 phan
khéi luong. tot hon 1a 1én hon hodc bing 45 phan khéi luong trén modi 100 phan khéi
luong cta toan bo monome (A-1), monome (A-2), va monome (A-3), va tu quan diém
vé tinh chiu nuéc va ngan chan cac vét 6 do giot nudc, luong cua monome (A-1) tbt
hon 1a nhé hon hodc bang 80 phan khéi lwong, t6t hon 1a nhé hon hodc bang 70 phan

khoi lugng trén mdi 100 phan khoi luong cua toan bd monome (A-1), monome (A-2),
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va monoime (A-3).

Luong cia monome (A-2) t&t hon 14 16n hon hoic bang 5 phan khéi luong va
nhé hon hodc bang 60 phan khéi luong trén moi 100 phan khoi lugng cua toan bd
monome (A-1), monome (A-2), va monome (A-3). Tu quan diém dé cai thién tinh chiu
nuéce va do két dinh va ngan chén cac vét 6 do giot nude, luong cua monome (A-2) (ot
hon 14 1én hon hodc bang 15 phan khéi luong, t6t hon 1a 16n hon hodc bang 25 phan
khdi luong trén mdi 100 phﬁn khoi luong cua toan b monome (A-1), monome (A-2),
va monome (A-3), va tu quan diém dé duy tri cdc dic tinh chong suong mu. lugng cua
monome (A-2) tot hon 1a nho hon hoéc bang 50 phan khdi lwong, tot hon la nhd hon
hodc bang 40 phan khéi luong trén mdi 100 phéan khéi luong cua toan bd monome (A-
1), monome (A-2), va monome (A-3).

Luong cua monome (A-3) t6t hon 1a 16n hon hodc bang 5 phan khbi luong va
nhoé hon hodc bang 30 phan khéi luong trén moi 100 phan khdi lwong cta toan bd
monome (A-1), monome (A-2), va monome (A-3). Tur quan diém dé cai thién tinh chiu
nudc va ngan chan cac vét 6 do giot nudc, lwgng cua monome (A-3) tdt hon 1a Jon hon
hoac béng 8 phén khoi luong, t&t hon 1a 16n hon hodc béng 10 phém khéi luong trén
mdi 100 phé\n khdi lwong cua toan bd monome (A-1), monome (A-2), va monome (A-
3), va tir quan diém dé cai thién do két dinh, luong cua monome (A-3) &t hon 13 nho
hon hoac bﬁng 25 phén khéi luong, tot hon 1a nho hon hodc béng 20 ph?m khoi luong
trén moi 100 phén khdi lwong cta toan b monome (A-1), monome (A-2), va monome
(A-3).

Toéng ham lugng cua cac monome tur (A-1) dén (A-3) trong hdn hop monome
6t hon 13 16n hon hodc bing 85% khéi lugng, tét hon 1a 16n hon hodc bing 90% khoi
luong, tot hon nita 1a 16n hon hodc bang 95% khéi luong.

Luu y rang hon hop monome c¢6 thé chira monome khac v4i monomer tur (A-1)

dén (A-3), va cic vi du vé monome nhu vay dé su dung bao gom: cac monome trén co
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3¢ vinyl thom nhu styren, vinyl toluen, va o-metylstyren; cac monome trén co s vinyl
¢ cAu triic mudi amoni bac bdn, nhu (met)acryloyloxyetyl trimetylamoni clorua va
(met)acryloylaminopropyl trimetylamoni clorua; cac monome acrylic vong béo nhu
phenoxyetyl (met)acrylat, tetrahydrofurfuryl (met)acrylat, va isobornyl (met)acrylat;
cac monome chtra nhom carboxyl nhu axit (met)acrylic, axit itaconic, axit crotonic, va
axit maleic, va cac mudi amoni, cac mudi amin hitu co, va cac mudi kim loai kiém cua
no; cic monome trén co so vinyl chira nhom axit sulfonic nhu axit styrensulfonic, axit
vinyl sulfonic, axit metalylsulfonic, axit 2-(met)acrylamido-2-metylpropansulfonic, va
3-sulfopropyl (met)acrylat, va céac mudi amoni, cac mudi amin hiru co. va cac mudi kim
loai kiém cua né; cac monome trén co s vinyl chira nhom axit phosphoric nhu axit 2-
(met)acryloyloxyetyl cac mudi phosphat va amoni, cac mudi amin hitu co, va cac mudi
kim loai kiém cua nd; cac (met)acrylat hai chitc nhu 1,6-hexandiol di(met)acrylat, 1,9-
nonanediol  (met)acrylat,  1,10-decanediol  di(met)acrylat, neopentyl  glycol
di(met)acrylat, glyxerin di(met)acrylat, va N,N’-metylenbis[(met)acrylamit]; cac
monome trén co s& vinyl da chirc nhu trimetylolpropan tri(met)acrylat, pentaerytritol
tri(met)acrylat, va pentaerytritol tetra(met)acrylat; cac monome trén co sO vinyl chtra
nhém alkoxysilyl nhu y-(met)acryloxypropyl trimetoxysilan, v-(met)acryloxypropyl
trietoxysilan, va vinyltrimetoxysilan; va cac monome trén co so vinyl chita nhom epoxy
nhu glyxidyl (met)acrylat, vinyl glyxidyl ete, va alyl glyxidyl ete.
<Phuong phép san xuét copolyme (A)>

Copolyme (A) dugc str dung trong sang ché thu duoc bang cach copolyme hoa
hon hop monome. Copolyme nay ¢ thé co cau trac bat ky nhu copolyme ngau nhién,
copolyme xen k&, copolyme khéi, hoic copolyme ghép, nhung tir quan diém rang hiéu
qua cua ché pham chét chéng swong mu, nhu cac dac tinh chbng suong mu, co thé duoc
cai thién va ché phém chét chéng suong mu co thé dé dang dugc tao ra, copolyme tot

hon 1a copolyme ngau nhién. Cac vi du vé phuong phép trung hop duoc str dung dé thu
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duoc copolyme bao gom cac phuong phap tring hop khdc nhau da biét dén rong rai
nhu trung hop gbc, trung hop cation, trung hop anion séng (anionic living
polymerization), va trung hop cation song (cationic living polymerization), nhung vé
mit dé san Xudt cong nghiép va nhiéu tinh ning khac nhau, truing hop géc dac biét duoc
wu tién. Vé trung hop gbc, su trung hop khdi, su trung hop huyén phu, su trung hop
dung dich, hodc sy trung hop nhil twong thong thuong co thé duoc 4p dung, nhung tur
quan diém rang san pham thu duoc c6 thé duoc sur dung truc tiép lam ché pham chat
chéng suwong mu sau qua trinh trung hop, su trung hop dung dich dugc uu tién.

Cac vi du vé dung moi trung hop dé st dung trong trung hop dung dich bao
gdm: cdc dung moi trén co s¢ rugu nhu metanol, etanol, n-propanol, isopropanol, n-
butanol, isobutanol, s-butanol, t-butanol, va ruou diaxeton; cac dung méi trén co so ete
hydroxy nhu etylen glycol monometyl ete, etylen glycol monoetyl ete, propylen glycol
monometyl ete, propylen glycol monoetyl ete, 3-metoxy-1-butanol, va 3-metoxy-3-
metyl-1-butanol; cac dung mdi trén co s¢ keton nhu axeton, metyl etyl keton, metyl
isobutyl keton, va xyclohexanon; cac dung moi trén co so ete nhu tetrahydrofuran va
dioxan; cac dung mdi trén co s& este nhu metyl axetat, etyl axetat, n-butyl axetat,
isobutyl axetat, t-butyl axetat, metyl lactat, va etyl lactat; cac dung mdi thom nhu
benzen, toluen, va xylen; cac dung moi trén co sO amit nhu formamit va
dimetylformamit; va nugc. Cac dung moi trang hop nay co thé duoc st dung riéng biét
hodc két hop hai hodc nhiéu trong s6 chiing.

V& chét khoi mao trung hop gbc, chit khoi mao trung hop goc thong thuong
duoc st dung, nhu peroxit htru co hodc hop chat azo, c6 thé duoc str dung. Cac vi du vé
peroxit hitu co bao gdm benzoyl peroxit, 3,5,5-trimetylhexanoyl peroxit, t-butyl
peroxy-2-hexanoatelate, t-butyl peroxy pivalat, va t-hexyl peroxy pivalat. Cac vi du ve
hop chat azo bao gdm 2,2 -azobisisobutyronitril va 2.2’-azobis-2-metylbutyronitril. Cac

chét khoi mao trang hop gbe nay co thé duoc sir dung riéng biét hodc két hop hai hoic
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nhiéu trong s6 chung.

Luong cua chat khoi mao trang hop gbe can b6 sung tot hon 1a tir 0,01 dén 5
phan khéi luong trén mdi 100 phan khéi luong cua hon hgp monome. Chét khoi mao
trung hop gbc t6t hon 13 duoc bd sung ting giot vao trong binh phan Gmg trong qua
trinh trung hop xét vé mat d& diéu khién nhiét sinh ra trong qua trinh trung hop. Nhiét
d6 ma tai d6 phan tmg trung hop duoc thuc hién duoc thay d6i mot cach thich hop tuy
thudc vao loai chat khoi mao trung hop gbc duge str dung, nhung t6t hon 1a tir 30 dén
150°C, tt hon 1a tir 40 dén 100°C vé mat san xuat cong nghiép.

Trong lwong phén tr trung binh theo trong luong (Mw) cua copolyme (A) 16t
hon 1 16n hon hodc bang 20.000, t6t hon 14 16n hon hodc bang 30.000 theo quan diém
mang lai tinh chiu nuéc cho mang chéng tao swong mu. Trong luong phan tu trung binh
theo trong lugng (Mw) cia copolyme (A) t6t hon 14 nho hon hodc bang 120.000, t6t
hon 1a nho hon hodc bang 110.000 theo quan diém tang cuong kha nang vung dung va
kha nang xu ly cua ché pham chét chéng swong mu.

Trong luong phéan tu trung binh theo trong luong (Mw) cla copolyme (A) ¢o
thé duoc xac dinh boi GPC. Trong lugng phén tir trung binh theo trong luong (Mw) cua
copolyme (A) co thé duoc do dudi cac diéu kién sau st dung, lam mau, 0,2 % khoi
luong dung dich dimetylformamit ctia copolyme (A) duoc loc qua mang loc 0,5 pm.
<Phuong phap do trong lwong phan t trung binh theo trong luong (Mw)>

May phan tich: HLC-8320GPC (duoc san xuét bai Tosoh Corporation)

Céc cot: la su két nbi ndi tiép gitra KD-802.5 (duge san xuat boi Showa Denko
K K.), KD-803 (dugc san xuat boi Showa Denko K.K.), va KD-80M (duoc sin xuat boi
Showa Denko K.K.)

Kich thudc cot: 8,0 x 300 mm

Chét tach: dimetylformamit

Luu luong: 1,0 mL/min
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B6 phat hién: khuc xa ké vi sai

Nhiét do cot: 40°C

Mau d6i chung: polystyren
<Hop chét isoxyanat khéi da chue (B)>

Hop chét isoxyanat khoi da chue (B) dugc st dung trong sang ché thu duoc
bang cach chdn cac nhom isoxyanat cua hop chat co hai hodc nhidu nhém isoxyanat
frong mot phan tir bing tac nhan tao khoi. Hop chit isoxyanat khéi da chue (B) khong
bi gi6i han mot cach cu thé midn 1a né it nhat phai trai qua phan Gng lién két ngang véi
copolyme (A) dé tao ra mang hoa ran. Vé hop chat isoxyanat khéi da chire (B), it nhat
mdt hop chit isoxyanat khéi da chic duoe s dung, va hai hop chat isoxyanat khéi da
chtrc hoac nhiéu hon c6 thé duoc su dung két hop.

Céc vi du vé hop chét co hai nhom isoxyanat hogc nhiéu hon trong mdt phan tir
ma duoc st dung dé thu dugc hop chét isoxyanat khéi da chie (B) bao gdm: cic hop
chit chta nhom diisoxyanat nhu tolylen diisoxyanat, xylylen diisoxyanat,
diphenylmetan diisoxyanat, tetrametylxyliden diisoxyanat, isophoron diisoxyanat,
hexametylen diisoxyanat, lysin diisoxyanat, trimetylhexan ~ diisoxyanat, 4.4’-
metylenbis(xyclohexylisoxyanat), 1,3-(isoxyanatometyl)xyclohexan, va 1,5-naphtalen
diisoxyanat; va cac dan xuét, nhu cac biuret, cac isoxyanurat, cac san pham cong, va
céc allophanat, cua cac hop chit chira nhom diisoxyanat nay. Trong s6 chung, tir quan
diém ngan nglra sy b vang, isophoron diisoxyanat, hexametylen diisoxyanat, trimetyl
hexandiisoxyanat, 4 4°-metylenbis(xyclohexylisoxyanat), 1,3-
(isoxyanatometyl)xyclohexan, va cac dan xuét ciia chung dugc uu tién.

Céac vi du vé tac nhan tao khéi bao gém cac hop chat nhu dietyl malonat, 3,5-
dimetyl pyrazol, e-caprolactam, phenol, metyl etyl ketoxim, va ruou. Trong s6 chung,
tir quan diém vé kha nang hoa ran tuyét voi ¢ nhiét do thap, dietyl malonat dugc wu tién.

V& hop chat isoxyanat khoi da chire (B), tir quan diém vé kha nang hoa ran ¢
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nhiét do6 thap va xu hudng 6 vang thap, isoxyanurat hodc biuret clia hexametylen
diisoxyanat dugc tao khoi vai dietyl malonat tdt hon 1a duoc su dung.

Copolyme (A) va hop chét isoxyanat khoi da chic (B) duoc uwu tién st dung
theo ty 1é sao cho ty 1& duong luong gitra cac nhom isoxyanat cua hop chét isoxyanat
khéi da chic (B) va cac nhom hydroxyl cua copolyme (A) (NCO/OH) lon hon hoac
bf?mg 0,1 va nho hon hodc béng 1,5, va ty 1¢ duong luong t6t hon 1a 16n hon hodc béng
0,2, t5t hon 14 16n hon hoac béng 0,3 tor quan diém @é cai thién tinh chiu nude ctia mang
chéng tao suong mu dé cai thién tinh chiu nudc va tinh chéng am, va tot hon 1a nho hon
hodc bang 1,2 tir quan diém dé cai thién cac dac tinh chéng swong mu va do két dinh.

Tir quan diém dé thic day phan Gng lién két ngang, chat xuc tac c6 thé duoc sur
dung. Céac vi du vé chat xuc tac bao gdm: cac hop chit hitu co kim loai nhu thiée
octylat, dibutyltin di(2-etylhexanoat), dioctyltin di(2-etylhexanoat). dioctyltin diaxetat,
dibutyltin dilaurat, cac mudi  dibutyltin axit béo; va cac amin bac ba nhu
tetrametylbutandiamin, 1,4-diazabixyclo[2,2,2]octan, 1,8-diazabixyclo[5.,4,0Jundecen-7,
va 1,5-diazabixyclo[4,3,0]nonen-5.
<Chét hoat dong bé mit (C)>

Chét hoat dong bé mit (C) dugc sir dung trong sang ché chura chat hoat dong bé
mat anion (C-1), chat hoat dong bé mat (C-2) co cAu trac mudi amoni bac bdn, va chat
hoat dong bé mat nonion trén co s& flo (C-3).

V2 chét hoat dong bé mat anion (C-1), chit hoat dong bé mat anion da biét dén
rong rai bat ky co thé duoc st dung, va cac vi du cua no bao gém: cac mudi cua axit
béo nhu natri oleat va kali oleat; cac este cua rugu bac cao va axit sulfuric nhu natri
lauryl sulfat va amoni lauryl sulfat; cac mudi alkyl benzen axit sulfonic va cac mudi
alkyl naphtalen axit sulfonic nhu natri dodexylbenzensulfonat va natri
alkylnaphtalensulfonat; va cac mudi axit naphtalensulfonic dialkyl phosphat, cac san

pham ngung tu malin, cdc muoi axit dialkylsulfosucxinic, cac mudi dialkylphosphat, va
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cac mudi polyoxyetylen sulfat nhu natri polyoxyetylen alkyl phenyl ete. Cac vi du khac
v& chat hoat dong bé mat anion (C-1) bao gém céac chat hoat dong bé mat anion trén co
s& flo nhu cac mudi perfloalkyl axit carboxylic, cac mudi perfloalkenyl axit carboxylic,
cac mubi perfloalkyl axit sulfonic, céc mudi perfloalkenyl axit sulfonic, cac este
perfloalkyl axit phosphoric, va cac este perfloalkenyl axit phosphoric. Tur quan diém dé
dat duoc hibu suat chbng tao swong tuyét voi va tinh bén chéng suong mu va khién cho
khoé nhan ra béng mat céac vét 6 do giot nudc, chat hoat dong bé mat anion (C-1) t6t hon
1a chit hoat dong bé mat anion trén co sé flo. Vé chat hoat dong bé mat anion (C-1), it
nhéat mot chit hoat dong bé mat anion dugc sir dung, va hai chit hoat dong bé mat anion
hoac nhiéu hon c6 thé duoc su dung két hop.

Chét hoat dong bé mat (C-2) co cAu tric mudi amoni bac bén 1a hop chat co it
nhit mot nhom amoni béc bdn trong phan tir cua no. Vi dy, chat hoat dong bé mat
cation hodc chit hoat dong bé mat trén co s betain da biét dén rong rai bat ky ¢o thé
duoc su dung. Vé chét hoat dong bé mat (C-2) c6 cau tric mudi amoni bac bon, it nhét
mot chit hoat dong bé mat ¢ cau truc mudi amoni bac bon duoc su dung, va hai chét
hoat dong bé mat hodc nhidu hon ¢é cAu tric mudi amoni bac bdn c6 thé duoc su dung
két hop.

Cac vi du vé chét hoat dong bé mat cation bao gém: cac mudi amin nhu cac
etanol amin, lauryl amin axetat, mudi trietanolamin axit monoformic, va mudi
stearamidoetyldietylamin  axit  axetic, cac mudi  alkyltrimetylamoni  nhu
lauryltrimetylamoni ~ clorua  va stearyltrimetylamoni  clorua;  cac mudi
dialkyldimetylamoni nhu dilauryldimetylamoni clorua, distearyldimetylamoni clorua,
lauryldimetylbenzylamoni clorua, va stearyldimetylbenzylamoni clorua; va cac chét
hoat dong bé mat cation trén co s¢ flo nhu cac mubi perfloalkyltrimetylamoni va céac
mudi perfloalkenyltrimetylamoni.

Céac vi du vé chat hoat dong bé mat trén co sO betain bao gdm: céac chat hoat
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dong bé mat trén co s betain loai axit béo nhu dimetylalkyllaurylbetain va
dimetylalkylstearylbetain; cac chét hoat dong bé mit trén co sé betain loai axit sulfonic
nhu dimetyl alkyl sulfobetain va chat twong tu; cac alkylglyxin; va cac chét hoat dong
bé mit trén co s& betain chira flo nhu cac perfloalkylbetain va cac perfloalkenylbetain.

Vé chat hoat dong bé mat nonion trén co s¢ flo (C-3), chat hoat dong bé mat
nonion trén co sé flo da biét dén rong rai bat ky co thé duoc st dung, va cac vi du cua
n6 bao gdm cac perfloalkylaminoxit, cac perfloalkenylaminoxit, céc san pham cong
perfloalkyletylenoxit, cac san pham cong perfloalkenyletylenoxit, cac oligome ¢6 nhom
perfloalky! va nhom wa nudc, cac oligome c6 nhom perfloalkenyl va nhém wa nudc,
cac oligeme c¢6 nhom perfloalkyl va nhém ua chat béo, cac oligome c6 nhom
perfloalkenyl va nhom wa chit béo, cac oligome c6 nhom perfloalkyl, nhom wa nudc,
va nhém wa chat béo, va cac oligome co nhom perfloalkenyl, nhom ua nude, va nhom
ua chét béo. Tur quan diém dé cai thién tinh bén chdng swong mu, khién cho cac vét 6
do giot nudce it nhin thay hon, va cho phép céc vét 6 do giot nudc bién mat trong moi
truong c6 do 4m cao, chat hoat dong bé mat nonion trén co s& flo (C-3) t6t hon 1a chat
hoat dong bé mat nonion trén co s& flo c6 hai hodc nhiéu hon hai nhom perfloalkenyl
trong phén tir cuia no. Vé chit hoat dong bé mit nonion trén co so flo (C-3), it nhat mot
chét hoat dong bé mat nonion trén co s¢ flo dunqc su dung, va hai hodc nhiéu hon hai
chit hoat dong bé& mit nonion trén co s flo co thé duoc str dung két hop.

Luong cua chat hoat dong bé mat anion (C-1) l1a 16n hon hodc béng 1.0 phén
khéi luong va nho hon hodc bang 10,0 phan khéi lwong trén moi 100 phan khoi luong
cua copolyme (A). Tur quan diém dé cai thién cac dic tinh chong swong mu va tinh chiu
nhiét, luong cua chit hoat dong bé mat anion (C-1) tot hon 1a 16n hon hodc béng 2,0
phan khéi luong, tot hon nita 1a 16n hon hoac bang 2.5 phan khéi lwong trén mdi 100
phan khdi lwong ctia copolymie (A), va tir quan diém ngan chin céc vét 6 do giot nudc,

lugng cua chét hoat dong bé mat anion (C-1) tdt hon 14 nho hon hodc béng 8.0 ph?m
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khéi lwong, tot hon nita la nho hon hoac bang 7,0 phan khéi luong trén mdi 100 phan
khéi lwong cua copolyme (A).

Luong cta chat hoat dong bé mat (C-2) ¢6 ciu truc mudi amoni bac bén 14 16n
hon hodc bang 0,01 phan khéi luong va nho hon hodc bang 3 phan khéi luong trén moi
100 phéan khéi luong ctia copolyme (A). T quan diém dé cai thién cac dac tinh chong
suong mu, chit hoat dong bé mat (C-2) co cAu triic mudi amoni bac bdn tot hon 1a 1on
hon hoac béng 0,02 phén khoi luong, 5t hon nira 14 1on hon hodc béng 0,10 phén khoi
luong trén mdi 100 phan khdi luong cua copolyme (A), va tir quan diém dé ngan chan
cac vét 6 do giot nudc, lugng cua chat hoat dong bé mat (C-2) co cAu tric mudi amoni
bic bbn ot hon 1a nho hon hodc bang 2,5 pharn khdi lvong, tot hon niva 1a nhé hon hodc
bang 1,5 phin khéi lugng trén mdi 100 phéan khéi lugng ctia copolyme (A).

Luong cua chat hoat dong bé mat nonion trén co s¢ flo (C-3) 1a lon hon hoac
bang 0,05 phan khi luong va nho hon hoac bang 5 phan khéi lwong trén mdi 100 phan
khdi luong ctia copolyme (A). Tur quan diém dé cai thién tinh bén chong swong mu,
khién cho cac vét 6 do giot nugc it nhin thay hon, va cho phép cac vét 6 do giot nudce
bién mat trong moi truong co6 do am cao, luong cua chat hoat dong bé mat nonion trén
co so flo (C-3) tét hon 14 16n hon hodc bang 0,10 phan khéi luong trén mdi 100 phan
khéi luong cha copolyme (A), va tu quan diém vé tinh chiu nhiét, do két dinh, va céc
vét 6 do giot nudc, lugng cua chit hoat déng bé mat nonion trén co s flo (C-3) tdt hon
]a nho hon hodc bang 3 phan khéi luong, t6t hon nita 1a nho hon hodc bang 1 phan khi
lwgng trén moi 100 phan khéi luong ctia copolyme (A).

Tu quan diém vé tinh bén chong suong mu, ty 18 khéi luong cua chat hoat dong
bé mit (C-2) ¢ cAu trac mudi amoni bac bdn v&i chat hoat dong bé mit anion (C-1)
((C-2)/(C-1)) tét hon 1a 16n hon hodc bang 0,01, tot hon 1a 16n hon hodc bang 0,03, va
tir quan diém dé giup cac vét 5 do giot nudc dé dang bién mat theo thoi gian trong moi

trudng c6 do Am cao, ty 1¢ khoi luong cua chat hoat ddng bé mat (C-2) c¢o cau triic muoi
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amoni bac bdn v6i chat hoat dong bé mat anion (C-1) ((C-2)/(C-1)) t6t hon 1a nhé hon
hoac béng 0,8, tot hon 1a nho hon hodc béng 0,3.

Ty 1€ theo khoi luong cua chat hoat dong bé mat nonion trén co s¢ flo (C-3) véi
téng khdi luong cua chat hoat dong bé mat anion (C-1) va chit hoat dong bé mat (C-2)
¢6 cAu tric mudi amoni bac bén {(C-3)/[(C-1)+(C-2)]} la lon hon hodc bang 0,005 va
nho hon hodc bang 2,5. Tt quan diém dé gitp cac vét b do giot nudc dé dang bién mat
theo thoi gian trong moi truong c6 do am cao, ty 1& theo khéi luong ctia chat hoat dong
bé mit nonion trén co s& flo (C-3) voi tong khoi lugng ctia chat hoat dong bé mit anion
(C-1) va chat hoat dong bé mat (C-2) co cau tric mubdi amoni bac bén {(C-3)/[(C-
H+(C-2)]} t6t hon 1a 16n hon hozc bang 0,02.

Viéc st dung chét hoat dong bé mat nonion trén co s& khong flo (C-37) két hop
véi chét hoat dong bé mat nonion trén co sé flo (C-3) cai thién hi¢u qua cua viéc lam
mong cac vét & do giot nuéc trong moi truong cd do 4m cao. V& chét hoat dong bé mat
nonion trén co s6 khong flo (C-3%), chét hoat dong bé mit nonion trén co so khong flo
da biét dén rong rai bat ky c6 thé duoc st dung, va cac vi du cua n6 bao g0m: cac ete
polyoxyetylen rugu béc cao nhu polyoxyetylen lauryl ete va polyoxyetylen oleyl ete;
cac ete polyoxyetylen alkyl aryl nhu polyoxyetylen octyl phenol va polyoxyetylen
nonyl phenol; céac este polyoxyetylen acyl nhu polyoxyetylen glycol monostearat va
este twong tu; cac san pham cong polypropylen glycol etylen oxit, va cac este
polyoxyetylen sorbitan axit béo nhu polyoxyetylen sorbitan monolaurat va
polyoxyetylen sorbitan monostearat; cac este cua axit phosphoric nhu este alkyl axit
phosphoric va cac este polyoxyetylen alkyl ete axit phosphoric; va cac este cua duong
va cac este cua xenluloza. Tu quan diém vé tinh chiu nhiét va cac vét 6 do giot nudc,
luong cua chit hoat dong bé mat nonion trén co s¢ khong flo (C-37) can duoge bd sung
t&t hon 1a nho hon lugng cua chit hoat dong bé mat nonion trén co s¢ flo (C-3). Vi du,

lugng cua chit hoat dong bé mit nonion trén co s¢ khong flo (C-3”) tot hon la nhé hon
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hoac béng 3,0 phén khoi luong, 5t hon 1a nho hon hoic béng 1,0 phﬁn khoi luong, tbt
hon nita 1a nhé hon hodc bang 0,5 phin khéi lwong trén méi 100 phan khdi lugng cua
copolyme (A).

<Silic oxit dang keo (D)>

Ché pham chat chong suwong mu theo sang ché ¢6 thé chua silic oxit dang keo
(D) tir quan diém dé cai thién tiép hiéu qua cua viéc lam mong cac vét 6 do giot nudc
trong moi truong cd do am cao. Silic oxit dang keo (D) dung dé chi cac hat silic oxit
min duoc phan tan trong mdi trudng phén tan, va silic oxit dang keo da biét dén rong
rii ¢ thé duoc st dung. T quan didm vé su trong sudt cia mang hoa ran, duong kinh
hat cua silic oxit dang keo (D) t6t hon 1a nhé hon hodc bang 100 nm, tét hon 1a nho hon
hoac béng 50 nm, tot hon nira 14 nho hon hodc béng 30 nm, va tu quan diém vé do két
dinh, duong kinh hat t6t hon 1a 16n hon hodc bang 10 nm. Luu ¥ rang duong kinh hat 1a
duong kinh hat trung binh tich lity duge do bdi phuong phap tan xa anh sang dong. Vé
silic oxit dang keo (D), mdt loai silic oxit dang keo ¢6 thé duoc str dung hodc hai hoac
nhiéu hon hai loai silic oxit dang keo c6 thé duoc st dung két hop.

Céc vi du vé méi truong phén tan bao gbm: nuée; cac dung mdi trén co SO ruou
nhu metanol, etanol, isopropanol, n-propanol, isobutanol, va n-butanol; cac dung moi
trén co so ruou polyhydric nhu etylen glycol va dung moi tuong tu; céc dan xuat cua
ruou polyhydric nhu etylen glycol monoetyl ete, etylen glycol monobutyl ete, va etylen
glycol monopropyl ete; cac dung mdi trén co s6 keton nhu metyl etyl keton, metyl
isobutyl keton, va ruou diaxeton; cac dung mai trén co s6 amit nhu dimetyl axetamit va
dung moi twong tu; cac dung moi trén co so este nhu etyl axetat va dung moi tuong tu;
va cac dung mdi trén co s¢ hydrocacbon thom nhu toluen va dung moi twong tu.

Céc vi du vé san pham c6 san trén thi trudong cua silic oxit dang keo (D) bao
gdm sol silic oxit dang keo phan tin trong nudc (tén san pham: SNOWTEX 30,

SNOWTEX O, SNOWTEX 0S, SNOWTEX C, SNOWTEX N, etc.), silic oxit dang
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keo phén tan trong metanol (t€n san pham: Methanol Silica Sol), silic oxit dang keo
phan tan trong i-propanol (tén san pham: IPA-ST), silic oxit dang keo phan tan trong
etylen glycol (tén san pham: EG-ST), silic oxit dang keo phan tan trong ctylen glycol
mono-n-propyl ete (tén san pham: NPC-ST-30), silic oxit dang keo phén tan trong
propylen glycol monometyl ete (tén san pham: PGM-ST), silic oxit dang keo phén tan
trong dimetylaxetamit (tén san pham: DMAC-ST), silic oxit dang keo phan tan trong
metyl etyl keton (tén san pham: MEK-ST-40), silic oxit dang keo phan tan trong mety]l
isobutyl keton (tén san pham: MIBK-ST), silic oxit dang keo phan tan trong etyl axetat
(tén san pham: BEAC-ST), silic oxit dang keo phéan tan trong propylen glycol monometyl
ete axetat (t€n san phém: PMA-ST), va silic oxit dang keo phén tan trong toluen (tén
san pham: TOL-ST) (tt ca ching duoc san xuét boi Nissan Chemical Corporation).
Silic oxit dang keo (D) tdt hon 14 loai dugc phan tan trong nudc hodc dung mo1 ua nudc
dé khong 1am suy yéu cac dic tinh chéng suong mu.

Khi silic oxit dang keo (D) dugc str dung, lwong cua silic oxit dang keo (D) tot
hon 1a nhd hon hodc bing 120 phan khéi lwong trén moi 100 phan khéi lugng cua
copolyme (A). Tu quan diém dé ngan chin cac vét & do giot nuéde, lugng ctia silic oxit
dang keo (D) t&t hon 13 16n hon hodc bang 5 phan khéi luong, tot hon nira 1a 16n hon
hodc bang 10 phan khéi luong trén mdi 100 phan khdi lugng cua copolyme (A), va tu
quan diém vé cac dic tinh chdng suong mu, luong cua silic oxit dang keo (D) t6t hon 1a
nho hon hodc bang 100 phan khéi luong, tot hon 1a nho hon hoac bang S0 phan khoi
lwong trén mdi 100 phan khéi luong ctia copolyme (A).

Ché pham chat chéng suong mu theo sang ché co thé con chia dung mdi pha
loang.

Dung moéi pha lodng duoc st dung cho muc dich diéu chinh ham luong ran va
d6 nhot cua ché pham chét chong swong mu sao cho chung thich hop dé st dung. Vé

dung méi pha lodng, dung méi trung hop cho copolyme (A) tot hon 1a duoc st dung.
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Ham luong ran va do nhét thich hop dé str dung thay d6i phu thuoc vao kiéu phuong
phap pht duoc st dung, nhung trong truong hop phun phu, lugng cua copolyme (A)
duoc chira trong ché pham chat chong suong mu t&t hon 13 16n hon hodc bing 3% khdi
luong va nho hon hoac bang 30% khéi lugng, tot hon 1a 16n hon hoac bang 5% khoi
lvong va nho hon hoac bang 20% khéi luong.

Néu can, ché pham chat chdng suong mu theo sang ché c6 thé chua, nhu la cac
thanh phan khéc, cac chét phu gia thong thudong khac nhau nhu chit tac bang, chat xtc
tac hoa ran. chit chéng oxy héa, chit hap thu UV, va chdt 6n dinh anh sang. Mi chat
phu gia nhu la cac thanh phan khac c6 thé duoc b6 sung véi luong thong thuong, nhung
lwong cua moi chét phu gia can duoc bd sung thuong nho hon hoac biang 10 phan khoi
lwong trén mdi 100 phan khéi luong ctia copolyme (A).
<Vat dung chéng tao suong mu>

Vat dung chdng tao suong mu theo sang ché thu duoc bang cach phu ché pham
chét chéng swong mu dugc mo ta ¢ trén lén trén dbi tuong can dugc phu bang phuong
phap pht duge st dung cho vat liéu phu thong thuong va hoa rén ché pham chit ching
suong mu nay bang cach gia nhiét dé tao ra mang chéng tao swong mu trén bé mit cla
d6i tuong can dugc phu.

Vé dbi tuong can duoc phu, loai vat liéu nén bang nhua da biét dén rong rai bat
ky co thé duoc stir dung, va cac vi du clia no bao gdm cic nhya polymetyl metacrylat,
cac nhua polycacbonat, cac nhua polystyren, cac nhua copolyme acrylonitril-styren, cac
nhua vinyl polyclorua, cac nhua axetat, cac nhua ABS, cac nhya polyeste, va cac nhua
polyamit.

Khi ché pham chit chéng swong mu duoc phu lén trén déi twong can duge phu.

céc tap chat bam vao bé mat cua doi tuong can duoc phu tot hon la duge loai bo trude

r
A~ N

khi phu nham muc dich tang cuong tinh thdm udt cua ché pham chat chong suong mu

o

trén ddi twong can dugc pht dé ngan chan su xu hudng day nhau. Viéc loai bo tap chat
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nay duoc thuc hién béi, vi du, phuong phap loai bo bui bang khong khi ap suat cao
hodc khong khi ion hoa, lam sach siéu am sir dung dung dich chét tdy rira trong nudc
hodc dung mdi con, lau bang dung moi cdn, hodc lam sach bang anh sang UV hodc
ozon. Céac vi du vé phuong phap phu bao gém nhung phu, phu dong chay (flow
coating), phu bang con lin, phu bang thanh gat, va phun phu.

P06 day cua mang chbng tao swong mu tdt hon 1a khoang tr 0,5 dén 10 pm, tot
hon 1a khoang 1 dén 5 um tir quan diém dé dat duoc cac dic tinh chdng suwong mu tuyét
vOi va vé bén ngoai tuyét voi cua mang phu.

Su st dung du dinh cua vat dung chdng tao suong mu khong bi gidi han mdt
cach cu thé, nhung vat dung chdng tao swong mu ¢6 thé duoc su dung cho, vi dy, thiét
bi chiéu sang trén xe cta 6 t0. Cac vi du vé thiét bi chiéu sang trén xe bao g6m dén pha,
dén pha phuy, dén dudng, den soi bién sb, dén hau, dén dd xe, dén lui, dén dinh hudng,

dén dinh hudng phu va dén nhay nguy hiém.

Vi du thye hién sang ché

Dudi day, sang ché s& duoc mo ta chi tiét hon dua vao céac vi du, nhung sang
ché khong chi gidi han & cac vi du nay.
<San xuét copolyme (A)>
<San xuat copolyme (A-I)>

Dau tién, 300 phén khéi luong cua ruou diaxeton lam dung moi trung hop duoc
nap vao trong binh phan mg dugc trang bi nhiét ké, co cAu khuay, dng nap nito, va éng
lam nguoi, va dugc gia nhiét dén 80°C trong khi khi nito dugc thdi vao trong do. Sau
do, dung dich thu duoc bang cach tron 45 phan khéi luwong ciia N,N-dimetylacrylamit
lam monome (A-1), 35 phan khéi lwong cua n-butyl acrylat lam monome (A-2), 20
phin khéi lugng cua 2-hydroxyetyl acrylamit lam monome (A-3), va 1,0 phan khoi

luong cta t-hexyl peroxypivalat lam chat khoi mao trung hop gbe (duoc san xuat boi
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NOF CORPORATION duéi tén thuong mai “PERHEXYL PV” (thanh phan hoat tinh:
70% khbi lugng)) dugc bo sung nho giot vao binh phan Gng trong 2 gid. Sau khi hoan
thanh viéc thém nho giot, dung dich duoc khudy tiép trong 1 gi¢ trong khi dugc duy tri
tai 80°C, va sau do duoc lam lanh dé tao ra dung dich copolyme (A-I). Ty 1¢ chuyén
hoa polyme cua cac monome dé tao ra copolyme (A-1) dugc do boi sac ky khi va duge
thdy 1a 100%. Hon nita, trong lwong phan tir trung binh theo trong luong cua copolyme
(A-I) dugc do boi sdc ky tham gel va dugc thay 12 91.000. Dung dich ctia copolyme (A-
I) ¢c6 ham luong ran bang 25,2% khéi lugng. Luu v rang chi s6 hydroxy! (gia tri 1y
thuyét) ctia copolyme (A-I) 1a 97,5 mgKOH/g.
<San xuét copolyme (A-11)>

Pau tién, 300 phﬁn khéi luong cua rugu diaxeton lam dung moi trung hop duogc
nap vao trong binh phan ing dugc trang bi nhiét ké, co chu khudy, 6ng nap nito, va ong
lam ngudi, va dugc gia nhiét dén 80°C trong khi khi nito duoc thdi vao trong do. Sau
do, dung dich thu dugc béng cach tron 50 phém khdi luong cua N,N-dimetylacrylamit
lam monome (A-1), 35 phz:in khoi lwong cta xyclohexyl acrylat lam monome (A-2), 15
phan khéi luong cua 2-hydroxyetyl acrylat lam monome (A-3),va 1,0 phan khdi luong
cua t-hexyl peroxypivalat lam chat khoi mao trang hop goc (duoc san xuat boi NOF
CORPORATION dudi tén thuong mai “PERHEXYL PV” (thanh phan hoat tinh: 70%
khéi lwong)) duoc bd sung nho giot vao binh phan g trong 2 gi6. Sau khi hoan thanh
viéc thém nho giot, dung dich duoc khuéy tiép trong 1 gio trong khi dugce duy tri tai
80°C, va sau d6 duoc lam lanh dé tao ra dung dich copolyme (A). Ty I¢ chuyén hoa
polyme cua cac monome dé tao ra copolyme (A-1I) duoc do bot sic ky khi va duge
thiy 1a 100%. Hon ntra, trong lugng phan tu trung binh theo trong luong cua copolyme
(A-II) duoc do boi sdc ky tham gel va dugc thay 1a 80.000. Dung dich cta copolyme
(A-II) c6 ham luong ran bang 24,9% khéi luong. Luu rang chi s6 hydroxyl (gia tri ly

thuyét) ctia copolyme (A-II) 1a 72,5 mgKOH/g.
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<Vidu 1>
<San xuét ché phém chét chong suwong mu>

Pau tién, 600 phan khéi lugng cia propylen glycol monometyl ete duoc bo
sung vao 400 phan khéi luong ctia dung dich thu duge ¢ trén chia 100 phan khdi luong
cua copolyme (A-I) lam copolyme (A) dé diéu chinh nong do cua dung dich da pha
loang cta copolyme (A-I) vé 10,0% khdi lugng. Sau do, dung dich da pha lodng cua
copolyme (A-I) duoc tron voi 89,9 phan khéi luong an isoxyanurat ciia hexametylen
diisoxyarat dugc tao kho6i vl dietyl malonat (duoc san xuat boi Asahi Kasei Corp.
dudi tén thuong mai “DURANATE MF-K60B”) lam hop chit isoxyanat khdi da chire
(B), di(2-etylhexyl) natri sulfosucxinat (dugc san xuat bai NOF CORPORATION dudi
tén thuong mai “RAPISOL A80”, thanh phan hoat tinh; 80% khéi luong) 1am chat hoat
dong bé mat anion (C-1) voi lugng béng 5,0 phé\n khoi lwong, 0,50 phén khoi luong cua
tetra-n-butyl amoni bromua (duoc san xuét bt Tokyo Chemical Industry Co., Ltd.) lam
chit hoat dong bé mat (C-2) ¢6 ciu trac mudi amoni bac bon, 0,40 phén khoi lugng cua
perfloalkenyl polyoxyetylen (dugc san xuat boi NEOS COMPANY LIMITED dudi tén
thuong mai “FTERGENT 215M”) lam chit hoat dong bé mat nonion trén co s flo (C-
3), va 0,05 phan khéi lwong cua polydimetylsiloxan dugc bién tinh boi polyete (duoc
san xuét bai BYK-Chemie duéi tén thuong mai “BYK3337) lam chét tao béng dé san
xuét ché pham chét chéng suong mu.
<San xut vat dung chdng tao suong mu>

Ché pham chit chéng suong mu thu duge ¢ trén duge phu bang cach phun phu
lén trén tim polycacbonat (PC) trong méi truong khi quyén tai 25°C va 30%RH aé
mang phu sau khi hoa ran c¢6 do day khoang tur 2 dén 4 um va duoc hoa ran bang nhiét
tai 120°C trong 30 phut dé tao ra vat dung chbng tao suong mu (mau thtr) ¢ mang
chéng tao swong mu.

Mau thir thu duge & trén duoc danh gid boi cac phwong phap danh gia tu (1)
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dén (6) dudi day, va cac két qua duoc thé hién ¢ Bang 1.
<Panh gia cac dac tinh chong swong mu>
<(1) Thtr nghi¢m hoi nudc>

Mau thtr duogc dit ¢ do cao 2 cm tu bé mat nudc cla bé nudc néng duge duy tri
tai 80°C véi mat mang phu hudng Xuéng du6i, hot nudc tir bé nude noéng lién tuc duge
ap 1én mang phu trong 10 gidy, va su c6 hodc khong co suong mu dugc danh gid qua
quan sat bing mat thuong theo bén tidu chi sau. Luu y rang khong co véan dé gi trong str
dung thuc i khi két qua danh gia 1a C tr¢ lén.

A: Khong quan sat thdy swong mu.

B: Quan sat thay swong mu trong gidy lat, nhung nhanh chong bién mat do su
hinh thanh ctia mang nudc.

C: Quan sat thay suong mu mot cach rd rang, nhung bién méat sau 10 gidy do su
hinh thanh ctia mang nudc.

D: Quan sat thiy mang nude khong ddng déu trén mot phan hodc toan bd mang
phu sau 10 gidy tr khi 4p hoi nude.
<(2) Thur nghiém do bén>

Mau thur duoc dit ¢ do cao 2 cm tur bé mat nudc cua bé nudc nong duge duy tri
tai 80°C vi mat mang phu hudéng xubng dudi, hoi nude tir bé nudce nong lién tuc duge
4p 1én mang phu trong 10 gidy, va mau thtr sau do duoc bd tri thang dung va duge sy
kho & nhiét dd phong trong 5 dén 10 phut. Lap lai quy trinh nay 30 lan, va sau d6 mang
pht dugc danh gia theo cach thue gidng nhu trong muc <(1) Thir nghiém hoi nude>.
Luu ¥ rang khong c6 van dé gi trong st dung thuc té khi két qua danh gia la C tro 1én.
<(3) Thir nghiém hoi nuéc sau thir nghiém tinh chiu nhiét>

Mau thu duoc dé trong tu séy tai 120°C trong 10 ngay, va sau do dugc dé o
nhiét d6 phong trong 24 gio. Sau do, mang phu dugc danh gia theo cach thire gidng nhu

trong muc <(1) Thir nghiém hoi nudc>. Luu y rang khong c6 van dé gi trong st dung
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thuc & khi két qua danh gia la C g 1én.
<(4) Céc vét 6 do giot nudc>

Mau tht duoc dat ¢ do cao 2 cm tu bé mat nudc cla bé nude néng duoc duy tri
tai 80°C v6i mat mang phu hudng xubng dudi, hoi nudc tur bé nude nong lién tuc duge
4p 1én mang phu trong 10 giay, va mau thu duoc dat thang dimg dé tao ra cac giot nudc
nho giot va duoc dé nam ngang va duoc séy tai nhiét d6 phong. Sau khi séy, su ¢ hay
khong c6 cac vét & do giot nudc duge danh gia qua quan sat bang mat thuong theo bén
tiéu chi sau. Luu ¥ rang khong c6 véan dé gi trong str dung thyc té khi két qua danh gia
la C tr¢ 1én.

A: Céc vét 6 do giot nude khong d& thay.

B: Cac vét 6 do giot nude kho thay.

C: Cac vét 6 do giot nudc hoi dé thay.

D: cac vét 6 do giot nudc 1a day.
<(5) Su thay ddi tam thoi cua cac vét b do giot nudc trong moi trrong c6 do am cao>

Cac vét 6 do giot nudc dugce tao ra theo cach thirc giong nhu trong muc <(4)
Céc vét 6 do giot nude> va sau do duoc danh gid qua quan sat bang mat thuong sau khi
miu thir duge dé trong ti 4m kiém soat nhiét d6/do dm duoc thiét dat tai 20°C va
75%RH hoic 30°C va 75%RH trong 10 ngay. Su danh gia duoc tién hanh theo bon tiéu
chi sau. Luu y rang khong ¢ vAn dé gi trong st dung thuc té khi két qua danh gia 1a C
tro 1én.

A: Cac vét b do giot nude da bién mat.

B: Céac vét 6 do giot nuéc mong hon phidu so véi cac vét 6 trude khi thu
nghiém.

C: Cac vét 6 do giot nudec mong hon so voi cac vét b trude khi thu nghiém.

D: Céc vét 6 do giot nudc khong thay dbi so v&i cac vét 6 trudce khi thir nghiém.

<(6) b6 két dinh>
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Su ¢6 hay khong c6 hién tugng bong ra cua mang phu duge quan sat bang mat
thuong theo JIS K 5400 8.5.1 va dugc danh gia theo ba tiéu chi sau. Luu y rang khong
c6 van dé gi trong str dung thuc té khi két qua danh gia 1a B tr¢ 1én.

A: Khéng hé quan sat thiy su bong ra.

B: Mang phu bi bong mot phan.

C: Mang phu bi bong hoan toan.
<Cac vidu 2 dén 23 va cac vi du so sanh 1 dén 7>
<San xuét cac ché pham chét chéng swong mu va san xUit cac vat dung chéng tao
suong mu>

Trong mdi vi du tur 2 dén 23 va mdi vi du so sanh tir 1 dén 7, ché pham chat
chéng swong mu dugc san xuit theo cach thie gidng nhu trong muc Vi du 1 ngoai trit
cdc vat lidu tho cta Vi du 1 va céc ty 16 clia ching duge thay ddi nhu dugc thé hién
trong cac Bang tu 1 dén 3. Hon nira, cac vat dung chong tao suwong mu (cac mau thtr) c6
cac mang chong tao swong mu cua cac vi du 2 dén 23 va cac vi du so sanh 1 dén 7,
tuong ung duoc san xuét theo cach thirc giéng nhu trong muc Vi du 1.

Céc mAu thir thu duoc & trén duoc danh gia theo cac phuong phép danh gia tu

(1) dén (6) mo ta & trén, va cac két qua duoc thé hién o cac Bang tur 1 dén 3.
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Céc hop chit isoxyanat khéi da chic (B) duoc thé hién trong cac Bang tur 1 dén
3 1a nhu sau:

DURANATE MF-K60B 1a isoxyanurat cua hexametylen diisoxyanat dugc tao
khdi vGi malonic dieste (duoc san xuat boi Asahi Kasei Corp., thanh phén hoat tinh:
60% khdi luong, luong NCO: 6,5% khéi luong); va

DURANATE WM44-L70G la isoxyanurat cua hexametylen diisoxyanat dugc
tao khoi v&i malonic dieste (duoc san xuat boi Asahi Kasei Corp., thanh phé“m hoat tinh:
70% khdi luvong, luong NCO: 5,3% khéi luong).

Céc chit hoat dong bé mat (C) duoc thé hién trong cdc Bang tur 1 dén 3 1a nhu
sau:

RAPISOL A80 la di(2-etylhexyl) natri sulfosucxinat (dugc san xuat bai NOF
CORPORATION, thanh phﬁn hoat tinh: 80% khdi luong);

PELEX TR la ditridecyl natri sulfosucxinat (dugc san xuat boi Kao
Corporation, thanh phén hoat tinh: 70% khoi luong);

FTERGENT 100 1a mubi perfloalkenyl axit sulfonic (dugc san xuat béi NEOS
COMPANY LIMITED, thanh phan hoat tinh: 100% khéi luong);

PolyFox PF-156A la perfloalkyl polyoxyetylen diamoni disulfonat (duogc san
xuAt boi OMNOVA SOLUTIONS, thanh phan hoat tinh: 30% khdi lugng);

TBAB 1a tetra-n-butylamoni bromua (duoc san xudt boi Tokyo Chemical
Industry Co., Ltd, thanh phan hoat tinh: 100% khéi luong);

DTAB la dodexyltrimetyl amoni bromua (dugc san xuét boi Tokyo Chemical
Industry Co., Ltd., thanh phan hoat tinh: 100% khéi luong);

NISSANANON BL-SF la lauryldimetylamino axit axetic betain (duoc san xuat
bdi NOF CORPORATION, thanh ph?m hoat tinh: 33,5 to 37,5% khéi luong);

SOFTAZOLINE LSB-R 14 lauramidopropylhydroxysultain (dugc san xuat boi

Kawaken Fine Chemicals Co., Ltd., thanh phﬁm hoat tinh: 29% khéi luong);
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FTERGENT 215M la perfloalkenyl polyoxyetylen (dugc san xuit bai NEOS
COMPANY LIMITED, thanh phén hoat tinh: 100% khoi luong, moét nhom
perfloalkenyl trén mdi phan t);

FTERGENT 218GL la perfloalkenyl polyoxyetylen (dugc san xuit boi NEOS
COMPANY LIMITED, thanh phan hoat tinh: 100% khéi luong, ba nhom perfloalkenyl
trén moi phan t);

FTERGENT 222F l1a perfloalkeny! polyoxyetylen (dugc san xuat bai NEOS
COMPANY LIMITED, thanh phan hoat tinh 100% khéi lwong. hai nhom perfloalkeny!
trén moi phan twr);

NONION ID209 la polyoxyetylen isodexyl ete (duogc san xuit boi NOF
CORPORATION, thanh phan hoat tinh: 100% khoi luong); va

BYK33560 la acrylat dugc bién tinh boi macrome polyete (dugc san xuat boi
BYK-Chemie, thanh phﬁn hoat tinh: 100% khdi luong).

SNOWTEX O duoc thé hién dudi dang silic oxit dang keo (D) trong cac Bang
tr 1 dén 3 1a sol silic oxit dang keo phén tan trong nudc (duoc san xuat béi Nissan
Chemical Corporation, thanh phén hoat tinh: 20% Kkhéi luong, duong kinh hat: 12 nm).

BYK333 duoc thé hién dudi dang chét tao béng trong cac Bang tir 1 dén 3 1a
polydimetylsiloxan duoc bién tinh bai polyete(duoc san xuat boi BYK-Chemie, thanh

phin hoat tinh: 100% khéi luong).
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YEU CAU BAO HO

1. Ché pham chat chdng suong mu chita copolyme (A), hop chét isoxyanat khoi da
chite (B), va chat hoat dong bé mat (C), trong do:

copolyme (A) la copolyme (met)acrylat thu duge tu hon hop monome chia it
nhit mét monome (A-1) dugc chon tir nhéom bao gém monome c6 cong thirc chung (1)
sau ddy va monome c6 cong thire chung (2) sau day, monome (A-2) ¢6 cong thirc chung
(3) sau day, va it nhat mot monome (A-3) dugc chon tor nhom bao gébm monome c6
cong thuce chung (4) sau diy va monome c6 cong thirc chung (5) sau day:

[Cong thic 1]

> /LL o8 -
ﬁ,/ N~ cea (1)
| |
R’] RZ
(trong d6 R' 1a nguyén tir hydro hodc nhom metyl, R? 12 nhom alkyl mach thang hoic
mach nhanh co tu 1 dén 4 nguyén tu cacbon, -C(CH3).CH.COCHs3, -CoH4N(CH3)o,
hoac -C3He¢N(CH3)2, va R? 1a nguyén tir hydro hoac nhom alkyl mach théng hoac mach
nhanh c6 tir 1 dén 4 nguyén tir cacbon);

[Cong thirc 2]

S e
LS

(trong d6 R* 1a nguyén tir hydro hodc nhom metyl);
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[Cong thuc 3]

“Rfi
(trong d6 R® 1a nguyén tir hydro hodc nhom metyl va R la nhém hydrocacbon mach
théng, mach nhanh, hoac mach vong co6 tur 1 dén 16 nguyén tir cacbon);

[Cong thuc 4]

(trong d6 R7 1a nguyén tir hydro hodc nhém metyl va R® la nhom alkylen mach thang
hoac mach nhanh co tur 2 dén 4 nguyén tr cacbon hoac -CoHa(OCO(CH2)s)a- trong d6 n
1a 1 dén 5); va

[Cong thic 5]

(trong d6 R® 1a nguyén tir hydro hodc nhom metyl va R'? 1a nhém alkylen mach thang
hodac mach nhanh c¢o tu 1 dén 4 nguyén tir cacbon), va trong do:

chét hoat dong bé mit (C) chira chét hoat dong bé mat anion (C-1), chit hoat
dong bé mat (C-2) co cAu tric mudi amoni bac bon, va chat hoat dong bé mat nonion

trén co so flo (C-3),
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cac lugng cua chat hoat dong bé mat anion (C-1), chat hoat dong bé mat (C-2)
c6 cAu tric mudi amoni bac bdn, va chit hoat dong bé miat nonion trén co so flo (C-3)
12 16n hon hoac bang 1 phan khdi lugng va nho hon hodc bang 10 phan khoi luong, 16n
hon hodc bang 0,01 phan khéi lwong va nhé hon hoac bang 3 phan khéi luong, va 16n
hon hodc bang 0,05 phan khéi lwong va nho hon hodc bang 5 phan khéi luong, tuong
tmg v&i modi 100 phan khéi luong ctia copolyme (A), va

ty 16 khoi luong cua chét hoat déng bé mat nonion trén co so flo (C-3) voi tong
khdi lugng cua chit hoat dong bé mat anion (C-1) va chit hoat dong bé mat (C-2) co
cAu trac mudi amoni bac bdn {(C-3)/[(C-1)+(C-2)]} 1a 16n hon hoac bang 0,005 va nho

hon hodc bang 2,5.

2. Ché phdm chét chong swong mu theo diém 1, trong dé ty 1¢ khdi luong cuia chat hoat
d6ng bé mat (C-2) co cAu triic mudi amoni bac bdn voi chat hoat dong bé mat anion (C-

1) ((C-2)/(C-1)) 1a 16n hon hoac bang 0,01 va nho hon hodc bang 0,8.

3. Ché pham chat chong suong mu theo diém 1 hoac 2, trong d6 chat hoat dong bé mat

anion (C-1) 1a chat hoat dong bé mat anion trén co s¢ flo.

4. Ché pham chat chong swong mu theo diém bt ki trong s6 cac diém tir 1 dén 3, trong
d6 khi téng luong ctia monome (A-1), monome (A-2), va monome (A-3) dugc tinh la
100 phan khéi luong, luong ciia monome (A-1) la 16n hon hodc bang 35 phan khbi
luong va nho hon hoac bang 90 phan khéi lwong, luong ctia monome (A-2) 1a 16n hon
hodc bang 5 phan khoi lwong va nhé hon hoac bang 60 phan khéi luong, va luong cua
monome (A-3) la 16n hon hoac bang 5 phan khéi lugng va nho hon hodc bang 30 phan

khéi lwong.
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5. Ché pham chét chéng swong mu theo diém bt ky trong sb cac diém tir 1 dén 4, trong
d6 copolyme (A) va hop chat isoxyanat khoi da chirc (B) duoc st dung theo ty 1€ sao
cho ty 1& duong luong gitra cac nhom isoxyanat cua hop chat isoxyanat khéi da chuec
(B) va cac nhom hydroxyl cua copolyme (A) (NCO/OH) la 16n hon hoac bang 0,1 va

nho hon hoac bi‘mg 1,5.

6. Ché phiam chit chéng suong mu theo diém bat ky trong s6 cac diém tir 1 dén 5, trong

d6 ché pham nay chua silic oxit dang keo (D).

7. Ché pham chét chéng suong mu theo diém 6, trong do6 luong cua silic oxit dang keo
(D) 12 nho hon hodc bang 120 phin khdi lugng trén mdi 100 phan khoi luong cua

copolyme (A).
8. Vat dung chong tao swong mu bao gom vat liéu nén va mang chong tao swong mu

duoc tao ra trén vat liéu nén nay tu ché pham chat chéng suong mu theo diem bat ky

trong s cac diém tir 1 dén 7.
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