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Linh vwe k§ thuat dwoc dé cap

Séng ché dé cap dén ché pham phu xir Iy wa nuéc va phuong phap xt 1y ua nude
st dung ché phém nay.

Tinh trang ky thuit ciia sang ché

Thong thudng, ddi véi dd gém st va tuong tw duge 1ap dat & vi tri st dung nude
trong toa nha, nhu chiu rira va gia d& chau rira, cac phuwong phap xu 1y bé mit khac nhau
duoc ap dung dé 1am cho dé dang rra sach vét ban trén bé mat.

Maic du khong dugce du dinh dé rira sach bé mat, da dé xuét phuong phap trong
d6, dé tao dic tinh chéng tao suong mu, ddc tinh chéng bam ban, va twong tu cho san
phim thay tinh, bé mat ctia vat liéu chu yéu chira silic oxit duge xtr 1y bang chat két hop
silan va sau d6 chét hoat dong bé mit phan tmg c6 nhom phan tng nhu nhém acryloyl
hodc nhém vinyl & gitta mach bén hoac nhéom ky nudc duoc dé phan ung voi bé mit nay.
Hop chit cuy thé ciling duoc dé xuit (xem JP-A-8-259270 (tai liéu sang ché 1)).

JP-A-2016-20461 (tai lidu sang ché 2) boc 16 ché pham cho phép 16p bé mit chira
hop chat vo co phan tng v6i nhom chitc ¢6 kha nang phan Gng gbc cua chat két hop silan
sau khi xtr 1y 16p bé mit nay bang chét két hop silan chira nhém chtrc c6 kha nang phan
tng gbc. Ché pham nay chira hop chit wa nudc chira nhom chire ¢6 kha nang phan Gmg
gbc va mudi kim loai kidm ctia nhém axit sulfonic va khong chira phan wa nuéc bat ky
khac v&i cac ddu cua mach phan tir cling khong chira mach nhanh bat ky, chat khoi mao
polyme héa gdc, va chit twong hop phan cwc. JP-A-2016-20462 (tai liéu sang ché 3) boc
16 ché pham cho phép 16p bé mit chira hop chit v6 co phan ing v6i nhém chire phan tmg
ctia chét két hop silan sau khi xtr 1y 16p bé mit bang chét két hop silan chura it nhat mot
nhém chirc phan ung duoc chon tir trong s6 nhém isoxyanat, nhém epoxy, nhém amino,
va nhém mercapto. Ché pham nay chtra hop chét wa nudc chira nhom chirc ¢6 kha nang
phan img gbe va mudi kim loai kiém ctia nhom axit sulfonic va khong chira phan wa nuéc

bat ky khac voi cac dau cua mach phan tir cling khong chira mach nhanh bét ky, va chat

1/35



49784

tuong hop phén cyec.

Danh muc tai liéu vién dan

Tai liéu sang ché

Tai lidu sang ché 1: JP-A-8-259270
Tai lidu sang ché 2: JP-A-2016-20461
Tai liéu sang ché 3: JP-A-2016-20462
Ban chit ky thuat ciia sang ché

Céc van d& k¥ thuat

Do hop chit duoc boc 16 trong Tai liéu séang ché 1 ¢6 cAu tric mach nhanh, céac
phan wa nuéc it c6 kha nang tap trung trén bé mat. Do d6, co lo ngai la ngay ca khi hop
chét nay dugc str dung trong d6 gdém s nhu chau rira va gia 4 chau rira ma thuong duoc
rira sach bang nudc, kha ning rira sach du khong dat dwgc. Nguoc lai, hop chét khéng c6
cAu trac mach nhanh duoc két tinh d& dang do nhém wa nude c6 tinh wa nuge cao. Do do,
ngay ca khi hop chét nay duogc sir dung, khé tao tinh wa nudc ddng nhét cho bé mit cia
46 gbm st hodc tuong tu.

Tai liéu séng ché 2 va 3 mé ta rang khi cdc chat xur 1y wa nwdc duge boc 16 trong
d6 duoc s dung cho do gém stt, nhu chau rira va gia do chau rira, chtra hop chit vd co
nhu silic oxit, su két tia canxi va twong tw dugc ngan ngua va tré nén dé dang rira sach
vét ban chira ddu gy ra sy sinh s6i cia vi khuén va gay mui. Mat khac, dd gbm s thudng
duge rira sach bang cach st dung chét tiy rira 1am sach trong nha no6i chung, va céc loai
chét tay rira khac nhau la c6 ban trén thi truong dé lam chét tdy rira 1am sach. Pé lam chat
ty rtra ndy, viéc phat trién cdc san phdm moéi cé chirc nang rira sach cao hon la mong
mudn, va c4c san phém m&i khac nhau da xuét hién trén thuc té. Cac chét xur 1y ua nuée
ma c6 thé duoc st dung cho dd gbm st cin c6 do bén cao ngay cé d6i voi cac chét tay
rira 1am sach ma&i khac nhau.

Sang ché giai quyét cac vén @ dang ton tai dugc md ta ¢ trén, va myc dich cua

sang ché 1a d& xuét ché phim phu xit 1y wa nu6c va phwong phap xu Iy ua nuée dé tao
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déac tinh ngan vét ban cho vat duoc pht nhu dd gém sw, va c6 do bén cao cua tinh ning
ngan vét ban.
Cac giai phap cho van dé

Dé giai quyét cac vAn d& duoc mb ta & trén, sang ché d& xuit cac phuong an sau
day.
[1] Ché phdm phii xtt 1y ua nude cho nén vé co duge xir 1y bé mit bang chét két hop silan
(S), ché pham nay chira:

hop chit wa nudc (A) va

hop chat ua nuée (B),

trong do

hop chat wa nudc (A) 12 hop chét co it nhat mot trong s6 nhom axit sulfonic va
mudi kim loai kiém cua nhém axit sulfonic, va

hop chét wa nuéce (B) 12 hop chit c6 nhém cation amoni bac bon.
[2] Ché pham phu xtr Iy va nude cho nén vo co, chua:

chét két hop silan (S),

hop chat wa nude (A) va

hop chét wa nudc (B),

trong do

hop chit wa nuée (A) 1a hop chét c6 it nht mot trong sb nhom axit sulfonic va
mudi kim loai kiém cua nhom axit sulfonic, va

hop chit wa nude (B) 1a hop chit c6 nhém cation amoni bac bon.
[3] Ché pham phu xur 1y wa nude theo muc [1] hodc [2], trong dé

chét két hop silan (S) c6 nhom chiic ¢6 kha ndng phan ng gbc (Rs),

hop chét wa nuéc (A) c6 nhom chirc c6 kha nang phan tmg gbc (Ra),

hop chat ua nuéce (B) c6 nhom chirc ¢6 kha nang phan tng gbc (Rs), va

ché phadm nay chua chit khoi mao polyme hoa gbe.

[4] Ché pham phu xir 1y wa nude theo muc [1] hodc [2], trong do
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chét két hop silan (S) la chét két hop silan dang nhém don chtrc c6 mot nhom
chire ¢6 kha nang phan ung kiéu ngung tu (Rs2),

hop chit wva nudc (A) c6 nhom chie c6 kha nang phan Gmg kiéu ngung tu (Ra2),
va

hop chit wa nuéce (B) c6 nhém chirc ¢6 kha ndng phan ing kiéu ngung tu (Rg2).
[5] Ché phdm pha xir Iy wa nude theo muc bét ky trong sé cac muc tir [1] dén [3], trong
d6 it nhAt mot trong s cac nhém chie 6 kha nang phan ung gbc (Ra) va (Rg) cua cac
hogp chét ua nudc 1a it nhit mot nhom dugc chon tir trong $6 nhém acrylamit, nhém
acryloyl, nhom metacryloyl, nhém alyl, nhém vinyl, nhém styryl, va nhém mercapto.
[6] Ché pham phi xir 1y wa nude theo muc bét ky trong s6 cac muc tu [1] dén [5], trong
d6 hop chit va nude (A) khong co phin wa nudce bat ky khac véi cac dAu cua mach phan
tur.
[7] Ché pham phu xu Iy wa nude theo muc bét ky trong sé cac muc tir [1] dén [6], trong
d6 hop chit ua nudc (B) khong cd phan ua nudc bat ky khac véi cac dau cta mach phan
t.
[8] Ché phdm phu xu 1y wa nude theo muc bét ky trong sb cac muc ti [1] dén [7], trong
do

hop chit wa nuée (A) c6 trong luong phén tu trung binh s6 nam trong khodng tir
70 dén 500, va

hop chat wa nude (B) ¢6 trong lugng phéan tir trung binh _56 nam trong khoéang tur
70 dén 500.
[9] Ché pham phu xi 1y wa nuéc theo muc bét ky trong s cac muc [3] va [5] dén [8],
trong do

gia tri trung binh cua s6 nguyén tir cacbon ton tai gitta nhoém chirc ¢6 kha ning
phéan tmg gbc (Ra) va nhom axit sulfonic trong hop chat va nuée (A) duge biéu dién bang
(n1),

gid tri trung binh cta s6 nguyén tir cacbon ton tai gitta nhom chirc c6 kha nang
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phan ing gbc (Rg) va nhém chire cation amoni bac bbn trong hop chat ua nudc (B) duoc
bidu dién bang (n2), va

(n1) va (n2) c6 mdi quan hé (n2) > (n1).
[10] Ché phim phu xi 1§ va nuée theo muc bat ky trong s6 cac muc [4] va [6] dén [8],
trong do

gia tri trung binh cua s6 nguyén tir cacbon ton tai gitra nhom chirc ¢6 kha ning
phan ung kiéu ngung tu (Ra2) va nhom axit sulfonic trong hop chit ua nude (A) dugc
biéu dién bang (n12),

gia tri trung binh cua sé nguyén tr cackon tdn tai gitta nhom chirc co khd ndng
phan tng kiéu ngung tu (Rs2) va nhdm chirc cation amoni béc bdn trong hop chét ua nuée
(B) duoc biéu dién bang (n22), va

(n12) va (n22) c6 mbi quan hé (n22) > (n12).
[11] B6 ché pham phu xtt Iy wa nudce chira:

hop chat ua nuéc (A) va hop chit wa nuéc (B) trong ché phdm phu xt 1y wa nudc
theo muc bat ky trong sb cac muc tir [1] dén [10] dugc bao quan riéng ré voi nhau.
[12] Phuong phép xtr ly wa nuéc cho nén vo co, phuong phap nay bao gom:

budc xu ly bé mat cho bé mat ciia nén vo co béng chét két hop silan (S); va

budc phu ché pham phu xir Iy wa nudc theo muc bét ky trong s6 cac myc [1] va
[3] d&én [11] cho nén v6 co dugc xir 1y bang chét két hop silan (S) nay, va sau d6 lam cho
chét két hop silan (S) phéan ing véi it nhit mot trong s6 hop chét wa nude (A) va hop chét
wa nudc (B) bang anh sang hodc nhiét.
[13] Phuong phap xur Iy wa nude cho nén vo co, phuong phap nay bao gdm céc budc:

xr 1y ché pham phu xt 1y wa nude theo muc bat ky trong 56 cac muc [2] dén [11]
bang 4nh sang hodc nhiét dé chét két hop silan (S) phan Gmg véi it nhit mot trong s6 hop
chit wa nudc (A) va hop chat wa nuge (B), va

phu ché pham phu xu 1§ wa nudc sau khi phan ung cho bé mit ctia nén vo co.

[14] Phuong phép xir ly wa nudc cho nén vo co, phuong phap nay bao gom budc:
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phu ché pham phi xir Iy wa nude theo muc bat ky trong b cac muc [2] dén [11]
cho bé mit cna nén vo cu, va

lam cho chét két hop silan (S) phan ing vai it nhit mdt trong s6 hop chit wa nuéc
(A) va hop chét ua nudc (B) bang cach chiéu anh sang hodc gia nhiét.
[15] Phuong phéap xu ly wa nude cho nén vo co theo muc bét ky trong s6 cac muc [12]
dén [14], phwong phap nay bao gdm budce 1am cho chét két hop silan (S) phan Ung voi it
nh&t mot trong s6 hop chit wa nude (A) va hop chit wa nudc (B) bang cach chiéu anh
sdng.
[16] Phuong phap xtr 1y wa nuée theo muc bat ky trong sb cac muc tir [12] dén [15], trong
d6 nén vo co 13 dd gém st vé sinh.
Cac hiéu qua co loi cua sang ché

Bang cach su dung ché pham phu xtt 1y va nude, su két tha canxi hodc tuong tu
¢6 thé duoc ngin ngira hiéu qua trén dd gdm st va twong tw, nhw chau rira va gia do chau
rua, duoc ié.p dat & vi tri st dyng nuGe trong toa nha va chira hop chét vo co nhu silic oxit.
Ché pham pht xir 1y wa nudce nay cdn c6 uu diém 12 c6 do bén cao clia tinh nang ngin vét
ban nay.
M3 ta chi tiét sang ché

Trong phén sau day, ché pham phu xt 1y wa nude, bo ché pham phu xu 1y ua nude,
va phuong phép xit 1y ua nude s& duge mo ta.

Ché pham phu x{ 1y wa nudc theo sang ché c6 thé duoc phan loai dai khai thanh
phuong an thi nhét va phuong an thi hai sau day.
Phuong an thir nhat

Ché pham phu xtr Iy wa nudce cho nén vé co duoc xir 1y bé mit bang chét két hop
silan (S), ché phém nay chira:

hop chét wa nuée (A) va

hop chat ua nuéce (B),

trong do

(o)
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hop chat wa nuée (A) 1a hop chét c6 it nhat mot trong s6 nhom axit sulfonic va
mubi kim loai kiém cua nhom axit sulfonic, va

hop chit wa nude (B) 1a hop chét c6 nhém cation amoni bac bon.

Phuong an thtr hai

Ché pham phu xt Iy wa nudc cho nén vé co, ché pham nay chura:

chat két hop silan (S),

hop chét wa nuée (A) va

hop chit ua nuéce (B),

trong do

hop chat ua nude (A) 1a hgp chét ¢6 it nhit mdt trong s& nhom axit sulfonic va
mudi kim loai kiém ctia nhom axit sulfonic, va

hop chat ua nuéce (B) 12 hop chét c6 nhém cation amoni bac bén.

Trong c& phuong an thir nhat va phuong 4n thtr hai, chit két hop silan (S), hop
chét ua nudc (A), va hop chit wa nudc (B) dugc st dung. Trong phan sau day, cac thanh
phan twong tmg dugc md ta.

Chét két hop silan (S)

Chét két hop silan (S) dugc sit dung trong ché pham phu xtr Iy ua nudce ia hep
chit co ca nhém silyl phan tmg va nhém chiic hitu co trong phan ter. Vi dy vé nhom silyl
phan ung bao gdm nhom ma tao ra nhom silanol bang cach thiy phén. Cac vi du cu thé
vé nhom silyl phan (g bao gdm cac nhom trialkoxysilyl (s6 nguyén tir cacbon chira trong
mdi nhém alkoxy tot hon 1a 1 dén 7) va nhom dialkoxyalkyl (sb nguyén t cacbon chira
trong moi nhom alkoxy t6t hon 1a 1 dén 7, va sb nguyén tir cacbon chira trong nhém alky!
t5t hon 14 1 dén 7), va cac vi du cu thé hon bao gdm nhém trimetoxysilyl, nhom
trietoxysilyl, ~nhém  tripropoxysilyl, nhém  tris(2-metoxyetoxy)silyl, ~ nhom
dimetoxyalkylsilyl, nhom dietoxyalkylsilyl, nhom dipropoxyalkylsilyl, va nhom bis(2-
metoxyetoxy)alkylsilyl (mdi nhém alkyl cb thé 1a nhém alkyl mach thang hodc mach

nhanh ¢6 1 dén 7 nguyén t cacbon).
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Mot vi du vé& nhém chirc hiru co 1a nhom chire ¢6 kha nang phan g gbc (Rs). Vi
du vé nkidm chitc c6 kha nang phan ung gbc (Rs) bao gbom nhém acrylamit, nhom acryloyl,
nhém metacryloyl, nhom alyl, nhém vinyl, nhém styryl, va nhom mercapto. Trong sb cac
nhém chirc hitu co nay, chi mét loai duy nhét c6 thé dugc chira hodc hai hodc nhiéu loai
¢6 thé duoc chira.

Mot vi du khac v& nhém chie hitu co 13 nhém chite ¢6 kha nang phan ung kiéu
ngung tu (Rs2). Vidu v& nhém chure ¢6 kha nang phan tng kiéu ngung tu (Rs2) bao gom
nhém carboxy, nhém hydroxy, nhém amino, nhém epoxy, nhom ureido, nhom isoxyanat,
va nhom isoxyanurat. Trong s cac nhoém chire hitu co nay, chi mot loai duy nhat c6 thé
dug: chira hodc hai hodc nhiéu loai ¢6 thé duogc chira.

Cac vi du cu thé v& chat két hop silan (S) bao g6m:

vinyltrietoxysilan,

vinyltrimetoxysilan,
vinyltris(2-metoxyetoxy)silan,
vinylmetyldimetoxysilan,
p-styryltrimetoxysilan,
p-styryltrietoxysilan,
3-metacryloxypropyltrietoxysilan,
3-metacryloxypropyltrimetoxysilan,
3-metacryloxypropylmetyldimetoxysilan,
3-metacryloxypropylmetyldietoxysilan,
3-acryloxypropyltrimetoxysilan,
2-(3,4-epoxyxyclohexyl)etyltrimetoxysilan,
3-glyxidoxypropyltrimetoxysilan,
3-glyxidoxypropyltrietoxysilan,
3-glyxidoxypropylmetyldimetoxysilan,

3-glyxidoxypropylmetyldietoxysilan,
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3-mercaptopropylmetyldimetoxysilan,
3-mercaptopropyltrimetoxysilan,
3-mercaptopropyltrietoxysilan,
3-octanoylthio-1-propyltrietoxysilan,
3-aminopropyltrietoxysilan,
3-aminopropyltrimetoxysilan,
N-(2-aminoetyl)-3-aminopropyltrimetoxysilan,
N-(2-aminoetyl)-3-aminopropylmetyldimetoxysilan,
3-(N-phenyl)aminopropyltrimetoxysilan,
3-trietoxysilyl-N-(1,3-dimetyl-butyliden)propylamin,
N-(vinylbenzyl)-2-aminoetyl-3-aminopropyltrimetoXysilan,
3-ureidopropyltrietoxysilan,
3-isoxyanatopropyltrietoxysilan,
3-isoxyanatopropyltrimetoxysilan, va
tris-(trimetoxysilylpropyl)isoxyanurat.

Dé Jam chat két hop silan (S), chi mot chét két hop silan c6 thé dwoc str dung mot
minh, hodc hai hodc nhiéu chat két hop silan co thé dugc st dung két hop.

Mot vi du v& chat két hop silan (S) 1a phuong an trong do chét ket hop silan (S)
¢6 hai hodc nhiéu nhém chitc ¢6 kha nang phan ung gbc (Rs). Theo phwong an nay, it nhat
mdt nhém chirc ¢6 kha nang phan g gbc (Rs) cua chét két hop silan (S) va hop chit ua
nude (A) c¢6 kha nang lién két, va hon nita, it nhit mdt nhoém chire ¢6 kha nang phan ung
gbc khac (Rs) cla chit két hop silan (S) va hop chét wa nudce (B) c6 kha ning lién két.
Diéu nay lam cho co6 thé ngan ngira mot cach hig¢u qua thanh phén co tinh bazo nhu mubi
amoni bac bén ma co thé dwgc chua, vi du, trong chét tdy rira c6 ban trén thi truong khoi
lien két ion véi cac axit sulfonic ciia hop chét wa nudce (A), dan téi vu didm la do bén cta
tinh nang ngan vét ban duogc cai thién hon.

Dé 1am cht két hop silan (S), san pham c¢6 béan trén thi trudng cling o thé dugc
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su dung. Dé lam san phém ¢6 ban trén thi trwong, vi du, cac chét két hop silan khac nhau
ctia Shin-Etsu Chemical Co., Ltd., Momentive Performance Materials Inc., Toagosei Co.,
Ltd., Asahi Kasei Corp., v.v.. cO thé duoc st dung.

Da cho rang khi chét két hop silan (S) duoc su dung, nhom silanol duoc tao ra
bang cach thity phan nhém silyl phan tmg s& phan ng lién két véi bé mat ctia nén vo co,
dav 14 nén co bé mit vo co.

Theo phuong an thu nhat, luong cta chét két hop silan (S) dugc sir dung t6t hon
14 bing hozc 16n hon 0,1 phin khéi luong va béng hodc nhé hon 10 phan khéi lugng, va
tét hon nita 1a bang hogc 16n hon 1 phan khéi luong va bang hodc nhé hon 5 phan khéi
lwgng, so voi 100 phan khi lugng cua tdng lwong cua cac hop chét wa nuée.

Theo phuong 4n th hai, lugng cua chét két hop silan (S) chira trong ché pham
phu xu 1y wa nuéc t5t hon 14 bang hodc 16n hon 0,1 phan khéi luong va bang hoic nho
hon 10 phan khéi luong, va tot hon nita 1a bang hozc 16n hon 0,2 phan khéi luong va bang
hodc nho hon 7 phan khéi lwong, so véi 100 phan khéi lugng cla tong lwong cta cac hop
chét ua nudc. Khi hop chit wa nude (A) va hop chét ua nuée (B) duoé chtra dé 1am hop
chét ua nuée, "tdng luwgng cla cac hop chat wa nu6c" nghia 1a tong lugng cua hop chat ua
nudce (A) va hgp chét va nuéc (B).

Theo phuong an thir nhét va phuong én th hai, chét xtc tac c6 thé dugc st dung
cung vaéi chét két hop silan (S). Vi du v& chét xuc tic bao gom chét xtc tac axit (vi du,
dung dich axit clohydric trong nuéc, dung dich axit sulfuric trong nudc, dung dich axit
nitric trong nuéc, dung dich axit phosphoric trong nudce, va dung dich nudc cta hop chat
¢6 axit carboxylic nhu axit formic, axit axetic, hoac axit propionic) va chét xuc tac bazo
(vi du, dung dich amoniac trong nudc, morpholin, N-metylmorpholin, N-etylmorpholin,
piperazin, hydroxyetylpiperazin, 2-metylpiperazin, trans-2,5-dimetylpiperazin, cis-2,6-
dimetylpiperazin, trietylamin, N,N-dimetyletanolamin, N,N-dietyletanolamin, N-(B-
aminoetyl)etanolamin, N-metyldietanolamin, N-n-butyletanolamin, N-n-

butyldietanolamin, N-t-butyletanolamin, N-t-butyldietanolamin, N-(B-
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aminoetyl)isopropanolamin, N,N-dietylisopropanolamin, 2-amino-2-metyl-1-propanol,
dung dich natri hydroxit trong nudc, va dung dich kali hydroxit trong nudc).
Hop chit va nuédc (A)

Hop chét wa nudce (A) 1a hop chét ¢o it nhat mot trong s6 nhom axit sulfonic va
mudi kim loai kiém ctia nhom axit sulfonic (sau déy, n6 co thé duoc goi ngan gon la
"nhém axit sulfonic hodc twong tu"). Khi ché pham phu xtt Iy wa nude chira hop chét va
nudc (A), nhom axit sulfonic va/hodc mudi ctia n6 co thé dwoc dua vao nén vo co, nho
do6 chirc nang uva nude dat dugc.

Hop chit ua nude (A) t&t hon 1a c6 nhom chirc phan tmg voi chét két hop silan
(S) ngoai nhom axit sulfonic. Khi chét két hop silan (S) ¢6 nhom chirc co khd nang phan
tng gbc (Rs), hop chét wa nuéc (A) tot hon 1a ¢6 nhoém chirc ¢6 khd ndng phan ing gbc
(Ra). Vi du vé nhom chire ¢6 kha nang phan Gng gbc (Ra) bao g6m nhém acrylamit, nhom
acryloyl, nhom metacryloyl, nhom alyl, nhom vinyl, nhém styryl, va nhom mercapto.
Trong s6 cic nhoém chic c6 kha nang phan ng gbc nay, chi mot loai duy nhét cé thé duoce
chtra hodc hai hodc nhiéu loai cé thé duoc chira.

Khi chit két hop silan (S) c6 nhém chirc ¢6 kha nang phan tng kiéu ngung tu
(Rs2), hop chét wa nuéc (A) tot hon 1a c6 nhom chirc c6 khd néng phan tng kiéu ngung
tu (Raz). Vi du vé nhém chire ¢6 kha nang phan Ung kiéu ngung tu (Ra2) bao gbébm nhém
carboxy, nhém hydroxy, nhéom amino, nhom epoxy, nhém ureido, nhom isoxyanat, va
nhom isoxyanurat. Trong b cac nhom chirc phan ing kiéu ngung tu ndy, chi mot loai duy
nhét c6 thé duoc chia hodc hai hodc nhiéu loai c6 thé duoc chira.

Tét hon néu hop chit ua nude (A) khéng c6 phan va nude bét ky khac véi cac
dAu ctia mach phan t. "Phan ua nudc" trong hop chit wa nude (A) ¢6 nghia 1a nhom axit
sulfonic hodc teong tu cuia hop chét wa nuée (A) va cac nhom ua nude khac. Khi hop chat
wa nude (A) ¢6 chu tric ndy, cac nhom ua nude cua céc hop chét ua nudce (A) ¢o thé duoc
tap trung trén bé& mit ciia mang phu ma khong phai ¢ phia nén vo co. Do d6, ¢6 uu diém

1a ddc tinh rira sach va d6 bén rua sach dn c6 thé duoc tao ra cho cac bd phan dugc rua
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thudng xuyén bang nuéc, nhu dd gbm sir vé sinh.

Céc vi du cu thé vé hop chét wa nudc (A) bao gdm

natri vinylsulfonat,

axit vinylsulfonic,

lithi N-t-butylacrylamit sulfonat,
natri N-t-butylacrylamit sulfonat,
kali N-t-butylacrylamit sulfonat,
2-natri sulfoetyl metacrylat,

nafi alylsulfonat,

natr: p-styrensulfonat,

natri sulfonat-chura uretan acrylat, va
axit N-t-butylacrylamit sulfonic.

Pé lam hop chit wa nude (A), chi mot hop chét wa nude c6 thé duge st dung mot
minh, hodc hai hodc nhiéu hop chét wa nuéc c6 thé duoc st dung két hop. Hop chit wa
nudc (A) co thé duoc trung hoa bang cach bd sung dung dich nudc ciia hydroxit kim loai
kiém, nhu natri hydroxit va kali hydroxit, dé tao thanh mudi sulfonat.

San phém c6 ban trén thi truong co thé duge st dung lam hop chét wa nudce (A).
Vi du vé san phdm c6 ban trén thi truong bao gdm ATBS (nhan hi¢u da dang ky)-Na cua
Toagosei Co., Ltd., N-SVS-25 cua Asahi Kasei Finechem Co., Ltd., ANTOX MS-2N cua
Nippon Nyukazai Co., Ltd., va SPINOMER (nhin hidu da dang ky) NaSS cua Tosoh
Organic Chemical Co., Ltd. Hop chét ura nuéc (A) cling co thé duoc didu ché bang phwong
phap thuong duge s dung. Vi dy, uretan acrylat chtra natri sulfonat va tuong tu c6 thé
dwoc diéu ché bang k¥ thuat thuong dugc su dung boi nguoi co hiéu biét trong linh vuc
nay.

Hop chét wa nude (A) tot hon 1a c6 trong lwong phén tu trung binh s6 bing hodc
16t hon 70 va bang hodc nhé hon 500. Khi trong luong phén tu trung binh 6 nam trong

khoang néu trén, co6 uu diem la tinh wa nudc c6 thé duoc tao ra tot hon.
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Hop chit wa nudce (B)

Hop chat wa nuée (B) 1a hop chét c6 nhom cation amoni bac bon. Khi ché pham
pht xt 1y wa nuéc chira hop chit wa nuéc (B) ngoai hop chét wa nudc (A), c6 uu diém la
dac tinh ngan vét ban tot va do bén tot cua tinh ning ngan vét ban c6 thé thu duge. Mic
du khong bi rang bude boi ly thuyét cu thé, da cho rang khi hop chit wa nuée (B) duoc
chtra ngoai hop chét wa nudc (A), co thé ngan ngira mot cach hiéu qua thanh phan c6 tinh
bazo nhu mudi amoni bac bén ma c6 thé dugc chira, vi du, trong chét téy rira co ban trén
thi truomg khoi lién két ion voi axit sulfonic hodc twong ty cua hop chét ua nudc (A), nho
d6 cai thién d6 bén cla tinh ndng ngan vét béan.

Hop chét wa nuée (B) t6t hon 1a ¢6 nhom chic  ma phan @ng vdi chét két hop
silan (S) ngoai nhom cation amoni bac bbn. Khi chét két hop silan (S) c6 nhém chire co
kha nang phan tmg gbc (Rs), hop chét wa nuéc (B) tot hon 1a ¢6 nhém chire c6 kha nang
phan Ung gbc (Rg). Vi du vé nhom chute ¢6 kha ndng phan ung gbc (Rp) bao goém nhém
acrylamit, nhom acryloyl, nhom metacryloyl, nhom alyl, nhom vinyl, nhom styryl, va
nhém mercapto. Trong s6 cac nhom chirc c6 kha nang phan Ung gbc ndy, chi mot loai duy
nhét c6 thé duoc chira hodc hai hoac nhiéu loai co thé dugc chira.

Khi chét két hop silan (S) c6 nhém chire ¢6 kha nang phan ung kiéu ngung tu
(Rs2), hop chét ua nuée (B) ot hon 14 ¢6 nhom chic cé kha nang phan tng kiéu ngung
tu (Rg2). Vi du vé nhom chitc ¢6 kha nang phan g kiéu ngung tu (Rs2) bao gdm nhom
carboxy, nhom hydroxy, nhom amino, nhom epoxy, nhoém ureido, nhom isoxyanat, va
nhom isoxyanurat. Trong sb cac nhém chirc phan ing kiéu ngung tu ndy, chi mot loai duy
nhit ¢6 thé duoc chira hodc hai hodc nhiéu loai ¢ thé duge chira.

Tét hon néu hop chét wa nuée (B) khong co phan wa nude bat ky khac voi cac
d4u cua mach phan ti. "Phan wa nuéc” trong hop chat wa nudc (B) c6 nghia la nhom
cation amoni béc bdn cua hop chét wa nude (B) va cac nhom wa nude khac. Khi hop chat
ua nuoc (B) co cAu trac nay, cac nhom wa nuge cua cac hop chét wa nude (B) ¢o thé duoc

tap trung trén bé mat ciia mang phu ma khong phai & phia nén v6 co. Diéu nay tao ra uu
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diém 12 dac tinh rra sach va 4o bén rira sach du co thé dugc tao ra cho cac bo phan duoc
rira thudng xuyén bang nudc, nhu dd gbm s vé sinh.
Céc vi du cu thé vé hop chit wa nuée (B) bao gbdm
(3-acrylamidopropyl)trimetyl amoni clorua,
(3-acrylamidopropyl)trimetyl amoni bromua,
[3-(metacryloylamino)propyl]trimetyl amoni clorua,
2-(acryloyloxy)-N,N,N-trimetyletan amini clorua, va
2-(metacryloyloxy)etyltrimetyl amoni clorua.
Dé 1am hop chét wa nudce (B). chi mot hop chét wa nuéc c6 thé duge st dung mot
minh, hodc hai hodc nhiéu hop chét ua nuéc co thé duge sit dung két hop.
Séan phém ¢6 ban trén thi truong co thé duoc st dung lam hop chét ua nudc (B).
Hop chét ua nude (B) cling ¢6 thé duoc diéu ché bang phuong phap thuong duoc su dung.
Hop chét wa nuge (B) t6t hon 1 ¢6 trong lwong phén tr trung binh s6 bang hoic
16n hon 70 va bang hodc nho hon 500. Khi trong lugng phan tt trung binh s6 nam trong
khoang néu trén, co uu diém la tinh ua nudc cod thé duoc tao ra &t hon.
Ty 1& cua luong cta hop chét wa nudc (A) vdi lugng cta hop chét ua nuéce (B)
trong ché pham phu xt 1y wa nude t6t hon 1a (A):(B) = 15:85 dén 85:15, tot hon nita 13
30:70 dén 70:30, va con tdt hon nita 1a 40:60 dén 60:40. Khi ty 1& (A):(B) ndm trong
khoang néu trén, c6 uu diém 13 dd bén t6t cua tinh nang ngan vét bin c6 thé thu dugc.
Khi mdi hop chit wa nuéc (A) va hop chat wa nuge (B) c¢6 nhom chirc c6 kha
nang phan ung gbc, trong do6 gia tri trung binh cua sb nguyén ti cacbon tdn tai gitta nhom
chirc ¢6 kha nang phan Ung gdc (Ra) va nhom axit sulfonic trong hop chat ua nude (A)
dwoc biéu dién bang (n1), va gia trj trung binh cla s6 nguyén ti cacbon ton tai gitra nhom
chire c6 kha nang phén ing gbc (Rp) va nhoém chire cation amoni bac bon trong hop chét
ra nude (B) duoc biéu din bang (n2),
(n1) va (n2) tot hon 14 c6 mdi quan hé (n2) > (n1).

Khi s& nguyén tit trung binh cacbon (1) va sb nguyén ti cacbon trung binh (n2)
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c6 mbi quan hé (n2) > (n1), da cho rang ty 1é ctia cdc nhom chirc cation amoni bac bdn cua
hop chit ua nuée (B) tOn tai trén phia bé mit la cao hon so voi ty 1€ cua cac axit sulfonic
ctia hop chét wa nude (A) sau khi ché pham phu xtt Iy ua nudce dugc phu va phan tng voi
nén vo co. Pa cho ring diéu nay lam cho ¢6 thé dat dugc do bén tdt hon cua tinh ning
ngan vét ban. Hiéu sb giita sé nguyén tir cacbon trung binh (n1) va sb nguyén tr cacbon
trung binh (n2) t6t hon nita 1 bang hodc 1én hon 1, va con t5t hon nira 1a bang hodc 16n
hon 2.

‘Tuong tu, khi mdi hop chit wa nude (A) va hop chét wa nude (B) c¢6 nhom chuc
phan g kiéu ngung tu,

trong d6 gia tri trung binh cua s6 nguyén tir cacbon tdn tai gifta nhom chue c6 kha
nang phan ung kiéu ngung tu (Raz) va nhom axit sulfonic trong hop chét wa nudc (A)
dwoc biéu dién bang (n2), va gia tri trung binh cua s6 nguyén tir cacbon ton tai gifta nhom
chtrc c6 khéa nang phan ing kiéu ngung tu (Rsz) va nhém chue cation amoni béc bdn trong
hop chét ua nuée (B) duge biéu dién bing (n22),

(n12) va (n22) 5t hon 1a ¢6 mdi quan hé (n22) > (n12).

Hiéu sb giita s6 nguyén tir cacbon trung binh (ni2) va s nguyén tir cacbon trung
binh (n22) t6t hon nita 12 bang hodc 16n hon 1, va con t5t hon nita 12 bang hodc 16n hon 2.

Mot phuong an khac cua ché pham phu xu 1y wa nudc co thé bao gom, vi dy,

ché phim phi xir 1y wa nudc trong d6 ca hop chét wa nude (A) va hop chét ua
nude (B) ¢6 kha nang copolyme hoa, mdi hop chat nay 1a hop chit tao thanh it nhit mot
loai polyme mach thang duogc chon tir nhém bao gdm copolyme xen k&, copolyme ngau
nhién, va copolyme khoi, va

it nhat mot trong sd hop chit ua nude (A) va hop chit wa nudce (B) con co kha
nang lién két v6i chét két hop silan. Cling theo phwong 4n nay, c6 wu diém la dic tinh
ngan vét ban tdt c6 thé duogc tao ra cho nén vo co cb 16p bé mit chia hop chét vé co.
Hop chét ua nuéde (C)

Ché pham phu xtr Iy ua nuée cd thé chita hop chat va nude (C), néu can. Hop
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chat ua nude (C) la hop chét wa nudc ¢6 nhom khong ion. Tuy nhién, hop chét ua nude
ma c6 nhom khoéng ion va tuong img v hop chat wa nude (A) hoac (B) khong dugc coi
1a hop chit va nude (C).

Chét khoi mao polyme hoa gbe

Khi chét két hop silan (S), mdi hop chit wra nude (A), va hop chat wa nuée (B) ¢o
nhom chire ¢6 kha ndng phan uing gbe, ché pham phu xtr Iy wa nudce t5t hon 14 con chua
chit khoi mao polyme hoa gbe. Chét khoi mao polyme hoa gbc 14 hop chéat duogc phan
huy bang anh sang hodc nhiét dé tao ra gbe. Cac chit khoi mao polyme hoa gbe duoc
phéan loai thanh chéat khoi mao polyme hoa gbe quang ma duogc phan hiy boi anh sang va
chét khui mao polyme héa gbc nhiét ma duge phén huy boi nhiét. Chét khoi mao polyme
hoa goc nay tdt hon 1a tan trong nudc.

Vi du duoc uu tién vé chéat khoi mao polyme héa gbc quang bao gom
benzophenon, 1-hydroxy-xyclohexyl-phenyl-ketorn, hdn hop ctia 1-hydroxy-xyclohexyl-
phenyl-keton va benzophenon, l-[4-(2-hydroxy‘etoxy)—phenyl]—2-hydr0xy-2-mety1-1—
propan-1-on, 2-hydroxy -2-metyl-1-phenylpropan-1-on, 2-hydroxy-1-[4-{4-(2-hydroxy-
2-metyl-~propi0nyl)—benzyl}phenyl]-2—metyl-1—propan-l—on, axit oxyphenyl axetic, hon
hop cua 2-[2-ox0-2-phenylaxetoxyetoxyletyl este, axit oxyphenyl axetic, va 2-(2-
hydroxyetoxy)etyl este, va bis(2,4,6-trimetylbenzoyl)-phenylphosphin oxit. Néu can, chét
khoi mao polyme hoa gbc quang c6 thé duoc bd sung chit 1am nhay nbu etyl p-
dimetylaminobenzoat (KAYACURE EPA duoc san xuit bai Nippon Kayaku Co., Ltd.).
Pé lam san pham c6 ban trén thi truong nay, Omnirad (nhdn hiéu di dang ky) 184,
Omnirad (nhdn hiéu da dang ky) 500, Omnirad (nhin hiéu dd dang ky) 2959,
DAROCURE (nhin higu da dang ky) 1173, Omnirad (nhdn hiéu da dang ky) 127,
Ompirad (nhan hiéu da dang ky) 754, va Omnirad (nhan hi¢u da dang ky) 819DW, cla
IGM Resins B.V., co thé dugc sir dung.

Vi du wu tién vé chat khoi mao polyme hoa gbc nhiét bao gbém cic hop chét azo

nhu 2,2'-azobis[2-(2-imidazolin-2-yl)pr0pan]dihydroclorua, 2,2'-azobis[2-(2-imidazolin-
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2-yl)propan]  disulfat  dihydrat, 2,2'-azobis[2-(2-imidazolin-2-yl)propan], ~ 2.,2'-
azobis(propan-2-carboamidin) dihydroclorua, 2.2'-azobis[N-(2-carboxyetyl)-2-
metylpropionamidin] n-hydrat, 2,2'-azobis[2-metyl-N-(2-hydroxyetyl)propionamit], va
4 4'-azobis(axit 4-xyanopentanoic), Cac mudi persulfat nhu amoni persulfat, natri
persulfat, va kali persulfat, va cac peroxit nhu hydro peroxit, cumyl perneodecanoat,
1,1,3,3-tetrametylbutyl peroxy neodecanoat, t-hexyl peroxyneodecanoat, t-butyl
peroxyneodecanoat, t-hexyl peroxypivalat, va t-butyl peroxypivalat. Néu cin, chat khoi
mao polyme hoa gbc nhiét co thé dugc bd sung nudc hodc tuong tu. Dé 1am san pham co
ban trén thi truong cha no, VA-044, VA-046B, VA-061, V-5, VA-057, VA-086 va V-501
dugc san xuit bdi Wako Pure Chemical Industries, Ltd., PERCUMYL ND-50E,
PEROCTA ND-50E, PERHEXYL ND-50E, PERBUTYL ND-50E, PERHEXYL PV-50E
v& PERBUTYL PV-40E dugc sin xuit bdi NOF CORPORATION, va céc chat phan tmg
cia cac cong ty khac nhau co thé dwoc str dung.

Lugng trdn cua chit khoi mao polyme hoa gbc tbt hon 1a bang hodc 16n hon 1
phan khéi lugng va bang hoac nho hon 75 phén khéi luong, va t6t hon nira 12 bang hoic
16n hon 5 phan khéi luqﬁg va bang hodc nhé hon 60 phan khéi luong, so vai 100 phan
khdi luong cua tong luong (khéi luong chét rin) cta cac hop chét wa nudc.

Céc thanh phéan khac

Ché phdm phu xtt Iy wa nudc c6 thé chtra dung méi, néu cin. Do chtra dung méi,
¢6 wu diém 14 cac hop chét wa nuéce c6 thé duoc hoa tan hodc phan tan tét. Vi du vé dung
mdi uvu tién bao gém nude, metanol, etanol, rwgu isopropylic, va ruou n-propylic. Cac
dung moi nay co thé duoc chon thich hop theo loai va ham luong ctia mdi trong s céc
hop chit wa nudc dugc mod ta ¢ trén.

Ché pham pht xu 1y wa nudc co thé chira chit phu gia, néu cin, ngoai cic thanh
phin néu trén. Vi du vé chét phu gia bao gdm chit xtr y bé mit, chét twong hop, chét lam
phéng, chit déo hoa, chét chéng tao bot, chét hép thu tur ngoai, chét chéng oxy hoa, va

chit 1am thay d6i tinh luu bién. Trong sb cic chét phu gia nay, chi mot loai duy nhit c6
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thé dugc chira hodc hai hoac nhiéu loai ¢6 thé duoc chura.

Vi dy vé chit tuong hop ma ¢6 thé duoc s dung 1am chét phu gia bao gbdm cac
hop chdt amit nhu wure, melamin, acryloylmorpholin, dimetylacrylamit,
dimetylaminopropylacrylamit, isopropylacrylamit, dietylacrylamit, va
hydroxyetylacrylamit; dung mdi phéan cuc khong proton nhu dimetylsulfoxit, axetonitril,
va N,N-dimetylformamit; ruou da chirc nhu etylen glycol, glyxerin, trimetylolpropan,
ditrimetylolpropan, erythritol, va dipentaerythritol; sacarit nhu trioza, tetroza, pentoza,
hexoza, sedoheptuloza, glucoza, maltoza, sucroza, lactoza, xenlobioza, rafinoza, acarboza,
oligosacarit, xyclodextrin, dextrin, va tinh bdt; nhya c6 tinh phén cuc nhu natri
carboxymetylxenluloza, polyvinylpyrolidon, natri polyacrylat, va ure cai bién; va cac
mudi v& co nhu natri hydro carbonat, natri carbonat, natri hydro sulfat, va natri sulfat.
Ham lugng cta chat twong hop t5t hon 13 bang hodc 16n hon 10 phan khéi lwong va bang
hodc nho hon 100 phan khéi luong so voi 100 phin khéi lwong caa tong lwong cua cac
hop chét wa nude.

Néng do chét ran cia cac hop chét ua nudc t6t hon 14 bang hodc 16n hon 0,1%
khoi lugng va bang hodc nhé hon 60% khéi lwong. Khi noéng do chét r4n nam trong
khoang néu trén, c6 uu diém 1a dic tinh ngan vét bin tot va tuong tw co thé thu dugc.

Mot phuong an khéc cta ché pham phu xu 1y wa nudc 1a, vi du, phuong an la bo
ché pham pht xtr 1y wa nudc trong d6 hop chit wa nuée (A) va hop chit va nuée (B) dugc
bao quan riéng ré v6i nhau. Mot phwong an c6 thé c6 khéc c6 thé 1a phuong an 1a bd ché
phdm phu xt 1y wa nude trong d6, theo phwong 4n tht hai, chéat két hop silan (S), hop
chét ua nudc (A), va hop chét ua nuéc (B) duoc bao quéan riéng ré voi nhau. Cac phuong
an nay co thé duoc chon thich hop theo do 4n dinh bao quan va kha nang phan ang cua
mdi thanh phan.

Phuong phap xu 1y wa nude déi véinén vo co
Sang ché dé cap dén phuong phép xu 1y wa nudce cho nén vo co bang cach st dung

ché pham phu xir 1y wa nude duge md ta & trén. Vi du vé phuong phép xir Iy ua nudce nay
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bao gdm hai phuong 4n sau day.
Phuong an thu nhét cua phuong phap xir Iy wa nudce

Theo phuong an thu nhét ctia phwong phap xur 1y wa nude, ché pham phu xt ly
ua nudc theo phuong an thu nhit dwoc mé ta & trén dugc st dung. Phuong phép nay bao
gdm céc budc:

xu ly b& mat cho bé mit clia nén vo co bang chét két hop silan (S); va

phi ché pham phii x& Iy wa nude theo phuwong an thir nhét cho nén vo co duge xir
1y bing chét két hop silan (S), va

sau d6 1am cho chit két hop silan (S) phan ung vdi it nhit mot trong s6 hop chét
ua nudc (A) va hop chét wa nudc (B) bang anh sang hodc nhiét.
Phuong 4n thir hai (1) cua phuong phap xu 1y ua nudc

Phuong phap xtr Iy wa nuéce cho nén vo co bao gdm bude:

xir 1y ché pham phu xir [y wa nudc theo phuong an th hai dwoc mo ta & trén bang
anh sang hodc nhiét dé chét két hop silan (S) phan Gng véi it nh4t mot trong s hop chét
ua nude (A) va hop chit wa nude (B), va

phu ché pham phu xir Iy wa nudc sau khi phan Gng nay cho bé mit ctia nén vé co.
Phuong an tht hai (2) cia phuong phap xur 1y ua nudc

Phuong phép xur 1y wa nuée cho nén vd co bao gdbm cac budce:

phu ché pham phu xur 1y wa nudc theo phuong an thir hai duoc md ta ¢ trén cho
bé mat cta nén vo co; va

lam cho chat két hop silan (S) phan Gmg véi it nhit mot trong s hop chét wa nude
(A) va hop chét ua nudc (B) bang cach chiéu anh sang hodc gia nhiét.

Theo phuong phap bat ky trong sb cdc phuong phap xir 1y wa nudce duge mod ta &
trén, d6i twong (vat duge phu) duge xur 1y bang phuong phép xir Iy wa nudc bang céch st
dung ché phdm phu xtt Iy va nudc la nén vo co. Theo sang ché, "nén v6 co" cb nghia la
nén c6 16p bé mat chtra hop chit vo co (nén c6 bé mat vo co). Vi du vé 16p bé mat chira

hop chét v6 co bao gdm thuy tinh, kim loai va kim loai oxit, va silic dioxit khac voi thuy
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tinh. Cac vi du cu thé vé nén v6 co bao gE‘)m céc vat liéu lién quan dén nha & nhu d6 gém
st vé sinh, ngdi, dd su, thuy tinh, vat ligu 6p, khung cta s6, tuong, guong, va bon tim.
Vi du vé cac vat thich hgp duoc phu trong phwong phap xu 1y wa nuéce bao gdbm do gbm
st vé sinh. bo gém st vé sinh 1a bd phan ma la thiét bi dan dung duoc lép dat & vi tri st
dung nude trong toa nha, nhu bdn cau, bdn rira mit, va bon rira tay, va gan nhu toan bd
hodc mdt phﬁ?m dugc tao boi ad gém st. PO gém st vé sinh nay thudng 1a bd phén trong
d6 16p thuy tinh duoc tao ra trén bé mit cua vat liéu nén (vi du, gém khong trang men)
duge lam bing nguyén liéu ban diu nhu dét sét, d4 gém, hodc da felspat bang cach trang
men va nung vat liu nén nay.

Theo phuong an thu nhét cuia phuong phap xt ly wa nudc, bé mit clia nén vo co
dugce x1v ly bé mat bang chit két hop silan (S) bang cach phu chat két hop silan (S) cho
bé mat cta nén vé co. Cu thé hon, cdc nhom silanol duge tao ra béng cach thuy phan cac
nhém silyl nhan ng duoc phan ing lién két v&i vat lidu vo co cla nén vo co.

Sau d6, ché pham phu xu 1y wa nuge theo phuong an tht nhét duge pha cho nén
vé co duoc xir 1y bang chét két hop silan (S). Sau do, sau khi phu ché pham phu xur 1y ua
nude, chit két hop silan (S) duge lam cho phan ng véi it nhit mot trong s6 hop chét ua
nudée (A) va hop chét wra nuéc (B) bang anh sang hodc nhiét. Vi du, khi mdi chat két hop
silan (S), hop chét ua nude (A), va hop chat ua nuée (B) c6 nhom chire ¢6 khd néng phan
g gbc, cac nhém chuc co kha nang phan g gbc nay cla chét két hop silan (S), hop
chit ua nuwde (A), va hop chat wa nude (B) ¢o thé duoc phan tmg gbe bang cach chiéu anh
sang hodc gia nhiét. Khi mbi chét két hop silan (S), hop chit wa nuéc (A), va hgp chét ua
nuoe (B) ¢6 nhom chuc phan ing kiéu ngung ty, nhém chirc phéan ting kiéu ngung tu cua
chét két hop silan (S), hop chit ua nudc (A), va hop chit wa nudc (B) co thé duoc lam
cho phan mg ngung tu bang cach gia nhiét.

Bang phan tng néu trén, bé& mit cia nén vd co co thé duoc phu bang cach xtr Iy
wa nuée. Trong qua trinh xUr Iy ua nudce bang cach st dung ché pham phu xu 1y wa nudc

nay, khi ché pham phi xu 1y va nuw6e chita ca hop chat wa nude (A) va hop chat ua nuGe
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(B), c6 uu diém 1a dic tinh ngin vét ban t6t ¢ thé thu duoc va do bén t6t cta tinh ning
ngan vét ban ciing c6 thé thu dugc.

Theo phuong an thir hai (1) cua phuong phép xur 1y wa nudc, ché pham pht xtr 1y
wa nudc theo phwong an thit hai, tirc 13, ché pham phu xur ly ua nude chia it nhat chit két
hop silan (S), hop chit ua nuée (A), va hop chit wa nuéde (B) duge xur 1y bang anh sang
hoiic nhiét dé chit két hop silan (S) phan Gmg véi it nhit mot trong s6 hop chét wa nudc
(A) va hop chit wa nuéc (B). Trong phan Gng nay, khi moi chét két hop silan (S), hop
chit wa nudc (A), va hop chét wa nude (B) ¢6 nhom chic c¢6 kha nang phéan tng gbc, cac
nhom chirc c6 kha nang phan ung gbc nay cua chét két hop silan (S), hop chat wa nuéc
(A), va hop chét ua nudc (B) c6 thé duge phan tng gbc bang cach chiéu anh sang hoéc
gia nhiét. Khi mdi chét két hop silan (S), hop chét wa nude (A), va hop chét wa nuée (B)
c6 nhém chitc phan tng kiéu ngung tu, cdc nhém chirc phin ung kiéu ngung tu cta chét
két hop silan (S), hop chit wra nude (A), va hop chit wa nudc (B) c6 thé duoc lam cho
phan img ngung tu bang cach gia nhiét.

Bang cach phu ché pham duoc phan ung nay cho vat liéu vo co ctia nén v co,
nhém silanol dwoc tao ra bang cach thity phan nhom silyl phan mg cua chét két hop silan
(S) s& phan ng voi bé mit v co ciia nén vo co, nho do bé mat ciia nén vé co co thé duoc
tao tinh wa nudc.

Theo phuong 4n tht hai (2) ciia phuong phap xut 1y wa nude, ché pham phu xur 1y
wa nudc theo phwong an thi hai, tic 13, ché phdm phu xur Iy wa nudce chira it nhat mot
trong s6 chét két hop silan (S), hop chit wa nudc (A), va hop chit wa nudc (B) dugce phu
cho bé mit vo co cia nén vo co, va sau d6 duoc xu Iy bz:fmg anh sang hodc nhiét. Nhom
chtrc ¢6 kha nang phan ing gbc cla cht két hop silan (S) phan ung v6i it nhét mot trong
s cac nhom chic ¢6 kha nang phan ung gbc cua hop chit wa nudce (A) va hop chat wa
nude (B), hodc nhom chire ¢6 kha ning phan ing kiéu ngung tu ctia chét két hop silan (S)
phan Umg vai it nhat mot trong sd cac nhom chirc phan tmg kiéu ngung tu cia hop chét

ua nude (A) va hop chat wa nuée (B). Mit khac, nhom silanol dugc tao ra béng cach thuy
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phan nhom silyl phan Gng cua chét két hop silan (S) phan ung véi bé mit v6 co ctia nén
vO co, va nhom silanol dugc tao ra bang cach thity phan nhém silyl phan tmg duoc phan
ung lién két. Bé mat cua nén vo co nho doé c6 thé duge tao tinh wa nude.

Trong phan Ung cua chét két hop silan (S) véi hop chit wa nudc (A) va hop chét
wa nudc (B), mot trong s6 hop chit wa nuéc (A) va hop chét ua nudce (B) co thé duoc wu
tién phan Gng va sau do hop chit con lai c6 thé duge phan tmg. Vi du vé phwong phép
kiém soat thir tu phan Gng cua hop chit wa nudc (A) va hop chat ua nudc (B) bao gbdm
phuong phéap trong d6 hop chét c6 kha ning phan ung cao hon dugc st dung lam mot
trong sb hop chit wa nuée (A) va hop chét wa nuée (B).

Vi du vé su chiéu anh sang bao gbm phuong an trong do6 tia nang lugng hoat tinh
dugc ap dung. Cu thé hon, tia ning lwong hoat tinh, tot hon nita 12 tia tor ngoai ¢6 budc
soéng nam trong khoang tir 220 dén 450nm, c6 thé dugce ap dung bang cach st dung, vi du,
dén thuy ngan cao ap, dén thuy ngén siéu cao ap, den halogen kim loai, dén LED tir ngoai
hoac tuong tu. Vi du vé diéu kién gia nhiét bao gOm gia nhiét bang cach st dung 10 gia
nhiét thudong su dung, thiét bi say bang khong khi nong, thiét bi gia nhiét IR, hodc twong
tu, va birc xa nhiét st dung thiét bi btrc xa nhiét héng ngoal. Trong diéu kién gia nhiét, vi
du, nhiét d6 gia nhiét c6 thé béng hoac cao hon 80°C va bé‘mg hoac thép hon 150°C.

/i du thue hién sang ché

Sang ché s& duoc mb ta chi tiét hon sau day bang cach vi duy, sang ché khong duoc
du dinh giéi han & d6. Trong cdc vi du nay, “phﬁn” va “%” la tinh theo khéi lugng néu
khong dugc chi rd theo cach khac.

Vi du tong hop 1. Téng hop uretan acrylat chira natri sulfonat

45,2 phan khdi lwgng axit aminoetylsulfonic, 14,8 phan khdi Iwgng natri hydroxit,
va 40 phén khoi luong nudc duge trao déi ion duoc cho phan tng ¢ nhiét do trong phong
20 dén 25°C.

42,5 phan khdi luong san pham phan tmg tao ra dugc duy tri & nhidt do 5 dén

10°C, va dung dich diéu ché duoc bz:ing cach tron va hoa tan 24,5 phﬁn khdi luong 2-
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isoxyanatoetyl acrylat (KARENZ AOI (nhan hi¢u da dang ky) duoc san xuét béi Showa
Denko K.K.) trong 33 phan khdi lwong 1-metoxy-2-propanol dugc bd sung nho giot vao
do trong 5 phut. Sau do, hon hop nay duogc khudy trong 4 gi¢. Da xac nhan bang phod hép
thu hong ngoai 1a khong co su hép thu ndo c6 ngudn gbc tir nhom isoxyanat duoc quan
sat va phan g duoc hoan thanh, va do d6 uretan acrylat chtra natri sulfonat da thu duoc.
Vidu I-1

Didu ché ché pham phu xi 1y va nude

27,5 phan trong lugng nude dugc trao d6i ion va 10 phan trong lugng ure duogc
tron 13n, va hdn hop nay duoc khudy cho dén khi ure dugc hoa tan. Sau do, 30 phén khéi
luong natri vinylsulfonat, 70 phan khéi lwong (3-acrylamidopropyl)trimetylamoni clorua,
50 phan khéi lugng 2-hydroxy-2-metyl-1-phenylpropanon, va 100 phan khéi lwong rugu
isopropylic dugc bd sung vao dé, va hon hop dugc khudy cho dén khi né tré thanh dung
dich ddng nhat trong sudt, va do d6 ché pham phu xu 1y ua nudce duogce diéu ché,

XU 1y wa nudc

1 phan khéi luong 3-metacryloxypropyltrimetoxysilan dé 1am chét két hop silan
(S) va 98 phan khdi luong 1-metoxy-2-propanol duoc khudy va tron & nhiét do trong
phong. Sau do, 1 phan khdi luong dung dich axit clohydric 3% trong nuée duge bd sung
vao do, va hdn hop nay duoc khudy thém trong 30 pht dé thuc hién quaé trinh thuy phén.

Dung dich thu dugce duoc phu cho a6 gém st chura silic oxit trén b& mait cua nod,
sdy & 60°C trong 30 phut bang cach st dung 10 dién, va sau do dé ¢ nhiét do trong phong
trong 30 phut.

Sau d6, ché pham pht xur 1y wa nuéce didu ché duoc ¢ trén duge phu. Sau do, qua
trinh x 1 wa nudc duge thuc hién bang cach chiéu birc xa tr ngoai bang dén thuy ngén
cao 4p sao cho Iwgng anh sang tich hop la nang lwgng 1000 mJ/cm?.

Céac vidu 1-2 dén 1-42 va céac vi du so sanh 1-1 dén 1-16
Trong cac vidu 1-2 dén 1-42 va cac vi du so sénh 1-1 dén 1-16, ché pham phu xu

1y wra nudc duoc diéu che va qué trinh xir Iy wa nude duoce thuc hién theo cach giong nhu
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trong Vi du 1-1 chi khac 1a loai va lugng cua chét két hop silan (S) va loai va lugng cua
cac hop chat wa nude (A) va (B) va chét khoi mao polyme hoa dugc thay ddi theo bang 1
hoac 2 sau day.
- Vidu2-1
Diéu ché ché pham phu xu 1y va nudce

27,5 phén trong Iwong nudc dugc trao ddi ion va 10 phﬁn trong lugng ure duoc
tron 1an, va hon hop ndy duoc khudy cho dén khi ure duoc hoa tan. Sau do, 30 phan khoi
luong natri vinylsulfonat, 70 phan khéi lwong (3-acrylamidopropyl)trimetylamoni clorua,
5 phan Ikhdi lugng kali persulfat, va 100 phan khéi luong rugu isopropylic duoc b6 sung
vae do, va hon hop duoc khudy cho dén khi né tré thanh dung dich dong nhét trong sudt,
va do d6 ché pham phu xtt 1y uva nude dugc diéu ché.
Xu Iy wa nuoc

1 phan khéi luong 3-metacryloxypropyltrimetoxysilan dé lam chit két hop silan
(S) va 98 phe‘“m khdi lwgng 1-metoxy-2-propanol duoc khuéy va tron ¢ nhiét do trong
phong. Sau do, 1 phan khd1 lwgng dung dich axit clohydric 3% trong nuée duge bd sung
vao do6, va hdn hop dugc khudy thém trong 30 phut dé thuc hién qua trinh thuy phén.

Dung dich thu dugc duge phu cho ad gém str chira silic oxit trén bé mit cua no,
sdy & 60°C trong 30 phut bang cach sir dung 10 dién, va sau d6 dé & nhiét do trong phong
trong 30 phut.

Sau d6, qua trinh xi 1y wa nudc duge thuc hién bang cach phu ché pham phu xu
1¥ wa nudc diéu ché duoc & trén va sau d6 gia nhiét nd bang cach st dung 1o dién.
Céc vi du 2-2 dén 2-32 va céc vi du so sanh 2-1 dén 2-15

Trong cac vi du 2-2 dén 2-32 va céac vi du so sanh 2-1 dén 2-15, ché pham pht xtt
1y ua nudc duoc diéu ché va qué trinh xtr Iy ua nudc duoc thuc hién theo phuong phap
gibng nhu trong vi du 2-1 chi khéc la loai ctia chit két hop silan (S) va loai va lugng cua
céc hop chit ua nuée (A) va (B) va chat khoi mao polyme hoa duoc thay ddi theo cac

bang sau day.
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Cac qua trinh xir Iy wa nuéc thuc hién trong cac vi du va cac vi du so sanh néu
trén dugc danh gia nhu sau. Két qua ctia danh gia nay duge thé hién trong cac bang sau
day.

Panh gia do bén

Pé lam tiéu chuén danh gia do bén xu 1y wa nude, goc tiép xic cua giot nude so
v&i bé mit duoc st dung theo JIS R 3257 "Phuong phap thu nghiém kha nang thim uét
ctia nén thuy tinh" (phuong phap nhé giot tinh dugc sur dung lam loai phuong phap thu
nghiém).

Cu thé, d6i véi viee do goc tiép xtic cua giot nude, su dung DMo-701 dugc san
xuit boi Kyowa Interface Science Co., Ltd., 4pl nudc cAt duge bd sung nho giot vao mang
dugc phu va goc tiép xuc sau 60 gidy duoc do. Phuong phap nay st dung hién tuong la
khi su thay di vat Iy hodc hoa hoc dugc gay bai viée xit 1y vat Iy hodc hoa hoc bé mit,
gbe tiép xtic cua giot nudc thay doi.

Trang thai trong do bé& mat dugc phi cua vat duge phu duge xu 1y ua nudc chua
duoc xu ly bat ky duogc dinh nghia Ia "ban dau".

Viéc danh gia dugc thuc hién ddi véi mang phu duge chuén bi béng cach nho giot
1ml chat hoat dong bé mat cation SUNPOLE (nhan hi¢u hang hoa) cho bé mat dugc phu
ctia vat duoc phii duge xu Iy wa nude va sau do séy né dugc dinh nghia la "kha nang chiu
duoc chit tAy rira (cation)".

Viéc danh gia dugc thuc hién d6i véi mang phi duoc chuén bi bang cach nho giot
1ml chét hoat dong bé mit khong ion BATH MAGICLEAN (nhan hi¢u hang hoa) cho bé
mit duoc phu cta vat duge phi duge xtt Iy wa nude va sau do6 séy né duoc dinh nghia la
"kha ndng chiu dugc chét tay rira (khong ion)".

Vide danh gid dugce thuc hién dbi véi mang phu duge chuén bi bang cach nho giot
1ml chét hoat dong bé mit anion MAMA LEMON (nhén hiéu hang hoa) cho bé mat duoc
phu ¢tz vat duge phu duge xir 1y wa nude va sau d6 say né dugc dinh nghia la "kha nang

chiu dugc chat tay rira (anion)".
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Gébc tiép xuc cua giot nudc so vo1 mdi mang phu duge do, va viéc danh gia duoc
thuc hién theo cac tiéu chi sau day. Trong danh gia nay, O va A duogc x4c dinh la tbt, va
X dugc xac dinh 1a kém.

O: Goéc tiép xtc cha giot nude 12 16n hon 10° va nho hon 20°.

A Gbe tiép xuc clia giot nudce 1a 16n hon 20° va nho hon 40°.

X - Gée tiép xtc cua giot nude 1a 1én hon 40°.
Panh gia kha ning loai bo chat khoang (danh gia kha nang thy rira dbi voi chét vo co)

150pl nude duge nho giot 1én bé mit duoc phu cta vat dugce phu sau khi xur ly ua

nuée, va sau do bé mit duge phu duge sdy & 40°C trong 24 gio dé tao thanh vét giot nude
mau tréng. Sau dé, bot bién uretan khang khuan 3M Scotch-Brite (T™) S_21KS duogc lau
di lau lai 20 1An dudi tai trong 500 gf trong nude c6 nhiét d 20 dén 25°C. Sau do, vét
giot nude con lai duge quan sat truc quan va danh gi4 theo céc tiéu chi sau day. Theo cac
tiéu chi sau day, O va A\ dwoc xéac dinh la chép nhén duoc, va X dugc xac dinh la khong
dat.

O: Khong co vét giot nwdc nao duge nhén ra tryc quan O trang thai sau 20 1an lau di lau
lai.

/\: Cac vét giot nuéc khong déang ké dugc nhan ra truc quan ¢ trang thai sau 20 lan lau
di lau lai.

X : Céc vét giot nugc dugc nhén ra 16 bé"mg truc quan & trang thai sau 20 14n lau di lau

lai.
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P4 khing dinh dugc ring do bén va kha nang loai bo chét khoang tt da thu duoc
khi cac ché phdm xir 1y wa nudc theo cac vi du duge sir dung.

Céc vi du so sanh 1-1 va 2-1 1a cac vi du trong d6 chét két hop silan (S) khong
duoc su dung. Trong cac vi du nay, da khang dinh duge rang ca do bén va kha nang loai
b6 chit khoang 1a kém.

Céc vi du so sanh khic véi cac vi du néu trén la cac vi du trong d6 chi mot trong
s6 cac hop chit wa nude (A) hodc (B) duoc st dung. Trong cac vi du nay, da khang dinh
duoc réng it nhat mot trong s6 cac danh gia gdm kha ning chiu dugc chét tay rira cation,
kha nang chiu dugc chét téy rira anion, va kha nang loai bo chit khoang 1a kém.

Kha ning 4p dung trong cong nghiép

Sang ché dé xudit ché phém phil xtt Iy ua nudc va phuong phap xu 1y ua nudc dé
tao ra dac tinh ngan vét ban va c6 do bén tdt cia tinh nang ngan vét ban.

Don nay yéu cau huong quyén wu tién dua trén don yéu cau cip bang doc quyén
sang ché Nhat Ban sé 2020-044430, nop ¢ Nhat Ban ngay 13.3.2020, ndi dung boc 19 cua

don nay dugc dua vao day bang cach vién dan toan bd.
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YEU CAU BAO HQ
1. Ché pham phu x& 1y ua nuwdce cho nén vo co duge xu 1y bé mit bing chat két hop silan
(S), ché pham nay chua:
hop chét wa nuéce (A); va
hop chit ua nude (B),
trong d6
hop chét ua nudc (A) 1a hop chét 6 it nhit mot trong s6 nhom axit sulfonic va
mudi kim loai kiém cta nhém axit sulfonic, va
hop chét ua nuée (B) 12 hop chét ¢6 nhém cation amoni bac bén.
2. Ché pham pht xtr 1y wa nu6e cho nén vo co chira:
chét két hop silan (S);
hop chit va nude (A); va
hop chit va nude (B),
trong do
hop chét ua nudc (A) 1a hop chét ¢6 it nhit mot trong sb nhom axit sulfonic va
mudi kim loai kiém cua nhom axit sulfonic, va
hop chat ua nuéce (B) 1a hop chét co nhém cation amoni bac bon.
3. Ché pham pht xtt 1y wa nudc theo diém 1 hoic 2, trong do6
chét két hop silan (S) c6 nhém chirc ¢6 kha nang phan ing gbc (Rs),
hop chat wa nude (A) c6 nhom chire co kha nang phan ung gbc (Ra),
hop chét wa nuéc (B) ¢ nhém chie c6 kha nang phan ing gbc (Ra), va
ché phém nay con chtra chit khoi mao polyme hoa gbe.
4. Ché pham phu xu 1y wa nude theo diém 1 hoic 2, trong do6
chét két hop silan (S) la chét két hop silan dang nhom don chirc co mot nhom
chire ¢6 kha nang phan Ung kiéu ngung tu (Rs2),
hop chat wa nudc (A) c6 nhém chire ¢6 kha nang phan ung kiéu ngung tu (Ra2),

va
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hop chit wa nuéc (B) ¢6 nhom chtrc co kha ndng phan Ung kiéu ngung tu (Rsz).
5. Ché pham phu xu 1y ua nudc theo diém bét ky trong sé cac diém tir 1 dén 3, trong do
it nhat mot trong s6 cdc nhom chure ¢6 kha nang phan tng gbc (Ra) va (Rg) cua cac hop
chit wa nuéc 1a it nhdt mot nhom duogc chon tir trong s6 nhom acrylamit, nhom acryloyl,
nhém metacryloyl, nhom alyl, nhom vinyl, nhoém styryl, va nhom mercapto.
6. Ché pham phu xu 1y ua nuée theo diém bit ky trong sb cac diém tur 1 dén 5, trong do
hop chit ua nude (A) khong co phan wa nudc bat ky khac voi cac dau ctia mach phén tu.
7. Ché phdm phi xtt Iy ua nudc theo diém bat ky trong sb cac diém tir 1 dén 6, trong do
hop chat wa nude (B) khong co ph?m ura nude bat ky khac voi cac dau ctia mach phan tu.
8. Ché pham phi xu 1y wa nuée theo diém bt ky trong sé cac diém tur 1 dén 7, trong do

Lop chét wa nudc (A) ¢6 trong luong phan tir trung binh s6 nam trong khoang tir
70 dén 500, va

hop chét wa nude (B) co trong lwong phén tir trung binh s nam trong khoang tir
70 dén 500.
9. Ché pham phu xir Iy ua nuée theo diém bat ky trong sb cac didm 3 va tir 5 dén 8, trong
do

gia tri trung binh cta s6 nguyén tir cacbon tdn tai gitta nhom chirc c6 kha nang
phan ing géc (Ra) va nhom axit sulfonic trong hop chét ua nudc (A) duoc biéu dién bﬁmg
(1),

gi4 tri trung binh cua s6 nguyén tr cacbon ton tai gitta nhom chirc c6 kha nang
phan Umg gbc (Rp) va nhom chire cation amoni bac bbn trong hop chit wa nuwée (B) duoce
biéu dién bang (n2), va

(n1) va (n2) co mbi quan hé (n2) > (n1).
10. Ché pham phu x ly wa nudc theo diém bat ky trong s6 céc diém 4 va tir 6 dén 8, trong
do

gia tri trung binh cua sb6 nguyén tir cacbon tdn tai gifta nhoém chirc c6 kha nang

phan Umg kifu ngung tu (Ra2) v& nhém axit sulfonic trong hop chét ua nude (A) duoc
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biéu dién bang (n12),

gié tri trung binh cua <6 nguyén tir cacbon ton tai gitta nhom chue c6 kha ning
phan tmg kiéu ngung tu (Rp2) va nhom chirc cation amoni bac bbn trong hop chét ua nuée
(B) dugc biéu dién bang (n22), va

(n12) va (n22) co6 mbi quan hé (n22) > (n12).
11. B6 ché pham phu xir Iy wa nudc chira:

hop chit wa nude (A) va hop chét wa nuéc (B) trong ché pham phu xu 1y ua nuée
theo diém bét ky trong sb cac didm tir 1 dén 10 duoc bao quan riéng r€ voi nhau.
12. Phuong phép xu 1y wa nude cho nén vo co, phuong phap nay bao gom:

buoc xu 1y bé mat cho bé mat cla nén vé co bé’mg chét két hop silan (S); va

budc phu ché pham phu xir 1y ua nude theo diém bat ky trong s6 cac diém 1 va
fr 3 dén 11 cho nén v6 co duge xu Iy bing chat két hop silan (S), va sau do lam cho chat
két hop silan (S) phan Grmg voi it nhit mét trong $6 hop chit wa nudce (A) va hop chit wa
nude (B) bang anh sang hodc nhiét.
13. Phuong phép xt Iy wa nudce cho nén vo co, phuong phap nay bao gdm cac bude:

xt 1y ché pham phu xu Iy wa nudc theo diém bt k¥ trong sb cic didm tir 2 dén
11 bang 4nh sdng hodc nhiét dé chat két hop silan (S) phan Gmg véi it nhit mot trong s0
hop chét wa nuéc (A) va hop chit wa nuéc (B), va

pht ché pham pht x& 1y wa nudc sau khi phan tng nay cho bé mit cua nén vo co.
14. Phuong phéap xtr 1y wa nude cho nén v co, phuong phap nay bao gdm céc budgc:

pht ché pham phu xur 1y wa nuéc theo diém bat ky trong sé cac diém tir 2 dén 11
cho bé mit cua nén vo co, va

12 cho chét két hop silan (S) phan tng voi it nhAt mot trong s6 hop chét wa nuéc
(A) va hop chét wa nugc (B) bang cach chiéu anh sang hodc gia nhiét.
15. Phuwong phap xt Iy wa nudc cho nén vo co theo diém bét ky trong s6 cac diém tir 12
dén 14, phuong phap nay bao gbém buédc 1am cho chét két hop silan (S) phan Gmg voi it

nhit mot trong s6 hop chit wa nuéce (A) va hop chit ua nude (B) biang cach chiéu anh
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sang.
16. Phuong phéap xu ly wa nudc theo diém bt ky trong so cac diém tir 12 dén 15, trong

do nén vo co la @6 gom st vé sinh.
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