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(21) 1-2017-03991
(57) Séang ché dé cap dén mang phan cuc bao gdm tdm phéan cuc va 16p nhya
duoc luu hda duoc tao nén trén it nhat mot bé mit cta tim phan cuc béng cach
lwu hoa hop phan nhua c6 kha ning luu héa, trong do

hop phan nhwa c6 kha ning luu hoa chia hop chit dugc biéu dién bang
cong thire (1):
Cong thuc 1

OR!

X—8 (1)

trong d6 X 1a nhom chirc bao gom nhém hoat dong, va mdi R' va R? doc
lap 13 nguyén tir hydro hodc nhom hydrocacbon béo, aryl, hoic di vong duoc thé
tly . Ngoai ra, sang ché con dé cap dén phuong phap san xuat mang phan cuc,

mang quang hoc va thiét bi hién thi hinh anh.
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Linh vwe ky thuat dugc deé cap

Sang ché d& cap dén mang phan cuc bao gbm tam phan cuc va 16p nhya
duoc Iuu hoa duoc tao nén trén it nhit mot bé mat ciia tAim phéan cuc bﬁng cach luu
hoa hop phan nhya c6 kha ning luu héa. Mang phan cuc c6 thé duoc s dung mot
minh hoac la mot phé“m cuia mang quang hoc dugc ¢p dé tao ra thiét bi hién thi hinh
anh vi du nhu man hinh tinh thé 16ng (liquid crystal display, viét tit 1a LCD), man
hinh hién thi quang hitu co (organic electroluminescent, viét tit 1a EL), ong tia Am
cuc (cathode ray tube, viét tt 1a CRT), hoic bang hién thi plasma (plasma display
panel, viét tat 1a PDP).

Tinh trang ky thuat ctia sang ché

Thi trudng man hinh tinh thé 16ng da ching kién sy phat trién nhanh
chéng cua nhiéu ung dung nhu ddng ho, may tinh xach tay, thiét bi tro Iy s6 ca
nhan (personal digital assistant, viét tit 1a PDA), may tinh xach tay PC, man
hinh PC, may choi DVD, va TV. Cac thiét bi hién thi tinh thé 16ng st dung viéc
chuyén ddi tinh thé long dé hién thi hoa trang thai phan cuc, va trén co s& cac
nguyén tac hién thi, ho st dung cac tdm phén cyc. Cu thé 1a trong cac tng dung
TV, do sang cao hon, dd twong phan cao hon, va goc nhin rong hon dugc yéu
ciu, va cac mang phan cuc ciing dugc yéu ciu c6 d6 truyén cao hon, do phan
cuc cao hon, va kha nang tai tao mau cao hon.

Vi du, cac tim phan cuc iot dugc ciu thanh tir rugu polyvinyl duge kéo
cing (sau dy, cling dugc goi don gian la "PVA") va iot dugc hép thy vao d6 1a
c4c tAm phan cuc phd bién nhét duoc st dung rong rii do do chuyén cao va do
phan cuc cao cua chung. Mang phan cyc thong thuong duoc st dung bao gbm
tAm phan cuc va cdc mang bao v¢ trong sudt duoc lién két v&i ca hai phia cua

tam phan cuc v6i dung dich vét liéu trén co sé rugu polyvinyl trong nude, ma
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duoc goi 1a chit két dinh trén co s& nude (tai lidu sang ché 1 dugc liét ké sau
day). Cac mang bdo vé¢ trong subt dugc 1am tir vat liéu c6 tinh thdm hoi nudc
cao vi du nhu triaxetyl xenluloza. Khi chét két dinh trén co s& nudc duge sur
dung (trong quy trinh dugc goi 1a ép udt), viéc ép tam phan cyc va cac mang bao
vé trong subt can phai dugc tiép theo bang budc lam kho.

Mt khac, cac chét két dinh c6 kha ning luu hoa bang tia ning lugng
hoat tinh dugc d& xuét thay thé cho céac chat két dinh trén co s& nude. Quy trinh
tao ra cdc mang phan cuc st dyng cac chit két dinh c6 kha ning luu hoa bang tia
nang lugng hoat tinh khong can buéc 1am kho va do d6 co thé cai thién hidu qua
san xuét ciia cac mang phan cuc. Vi duy, cac tac gia sang ché da dé xuat chat két
dinh c¢6 kha nang luu hoa bang tia ning lugng hoat tinh, c6 kha ning polyme
hoa gbc chira monome amit dugce thé N lam thanh phan c6 kha ning luu hoa (tai
liéu sang ché 2 duoc liét ké sau day).

Danh muc tai li€u trich dan
Tai liéu sang ché

Tai lidu sang ché 1: JP-A-2001-296427

Tai lidu sang ché 2: JP-A-2012-052000
Vén dé cin duoc giai quyét boi sing ché

L6p két dinh duge tao ra st dung chit két dinh ¢6 kha ning luu hoa bing
tia ning luong hoat tinh dugc mo6 ta trong tai liu sang ché 2 c6 thé dap ung dat
yéu cau thir nghiém tinh chéng thdm nudc trong do, vi du, 16p két dinh duoc
ngam trong nuée nong & 60°C trong 6 gio va sau d6 duge danh gia su xuét hién
hay khong xuat hién ctia hién tuong mét mau hodc hién tugng troc. Hién nay,
tuy nhién, cac chét két dinh cho c4c mang phan cyc dang can ¢6 tinh chéng tham
nude duoc cai thién hon nita & mic sao cho ching co thé vuot qua dugc thu
nghiém tinh chbng thdm nudc nghiém trong trong do6, vi du, ching dugc ngdm

trong nudc (dé hoa tan) va sau d6 dugce tién hanh danh gia xem ching c6 bi troc
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khi cdo cac canh bing moéng tay hay khong. Thuc té, do d6, cac chét két dinh
dung cho cac mang phén cuc, bao gbm chét két dinh c6 kha ning luu hoa bang
tia ning luong hoat tinh dugc mo ta trong tai liu sang ché 2 va cac chét duoc
béo cao cho dén nay, ddu d& bi anh hudng dén viée cai thién hon nita tinh chong
thAm nudc.

Bén chat k¥ thuit ciia sang ché

Muc dich cua sang ché, ma dugc thyc hién véi quan diém trén, dé cung
cap mang phan cuc c6 16p nhya dugc luu hoa ma c6 dd két dinh t6t v6i tAm
phéan cuc va c6 kha nang chdng thAm nudc cao ngay ca trong cac didu kién khac
nghiét vi du nhu cac moi trudng suong va trong ‘diéu kién ngam trong nudc.

Cu thé 14, muc dich cia sang ché 13 d& xuét mang phan cuc ma bao gém
tAm phan cuc, 16p nhya duge luu hoa lam 16p két dinh, va mang bio vé trong
subt dwoc bd tri trén it nhit mot bé mit ciia tim phan cuc véi 16p két dinh duoc
dat ¢ gilta, trong do 16p két dinh cung cip do két dinh tbt gifra tim phan cuc va
mang bao vé trong sudt va c6 tinh chéng thdm nudc cao. Muyc dich khac cua
sang ché 1a dé xuit mang quang hoc bao gdm mang phin cuc nhu vy va dé xuét
thiét bi hién thi hinh anh c6 mang phén cyc nhu vay hodc mang quang hoc nhu
vay.

Phuong tién giai quyét vén dé

Két qua clia cac nghién ctru chuyén séu dé giai quyét cac van dé néu trén,
cac tac gia da hoan tht sang ché dya trén phat hién rang cac muc dich c6 thé dat
duoc bang cach st dung hop phan nhya c6 kha nang luu hoa dic biét dé tao 16p
nhua duogc luu hoa trén it nhit mot bé mat cla tAm phan cyc.

Cu thé 1a, sang ché dé cap dén mang phan cuc bao gém tAm phén cuc va
16p nhua duge luu hoéa duoc tao nén trén it nhit mot bé mit cua thm phéan cuc
bang cach lwu hoéa hop phan nhya c¢6 kha ning luu héa, trong d6

hop phan nhya c6 kha nang luu hoa chira hop chét dugc biéu dién bang
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cong thue (1):

[Cong thic 1]

X—B (1)

trong d6 X 12 nhém chirc bao gdm nhém hoat dong, va mdi R! va R? doc
14p 12 nguyén tir hydro hodc nhom hydrocacbon béo, aryl, hoac di vong duoc thé
tuy v.

Hop chit duoc biéu dién bing cong thire (1) t6t hon 1a dugc biéu dién

bang cong thirc (1):
[Cong thirc 2]
pR1
X—Y—B (1)
N 2
OR

trong d6 Y 1a nhom phenylen hodc nhém alkylen, va X, R', va R? c6
cung cac y nghia nhu dugce dinh nghia ¢ trén.

Trong mang phén cuc, hop chét duoc bidu dién bang cong thic (1) t6t
hon 14 ¢6 cac nguyén tir hydro ¢ ca R! va R%.

Trong mang phén cuc, nhém phan img ctua hop chit duoc biéu dién bang
cong thuc (1) t6t hon 14 it nhat mot nhom phan tmg duoc chon tir nhém bao gdm
nhoém vinyl, nhém (met)acrylic, nhém styryl, nhom (met)acrylamit, nhom ete
Vipyl, nhém epoxy, nhom oxetan, va nhom mercapto.

Trong mang phan cuc, hop phan nhya c6 kha nang luu hoa t6t hon 14

chtta hop chit duoc biéu dién bang cong thuc (2):
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[Cong thiic 3]
R3
R4
N @
5 R

trong d6 R3 14 nguyén tir hydro hodc nhém metyl, mdi R* va R® doc lap 1a
nguyén tir hydro, nhom alkyl, nhom hydroxyalkyl, nhém alkoxyalkyl, hoac
nhém ete mach vong, va R* va RS ¢6 thé tao vong di vong.

Trong mang phan cuc, 16p nhya duoc luu hoa t6t hon 1a 16p két dinh, va
mang phan cuc t6t hon 13 ngoai ra con bao gdm mang bao vé trong subt duoc bd
trf trén it nhit mot bé mit cia tAm phan cuc véi 16p két dinh dugc dit gifta tam
phan cuc va mang bao v¢ trong subt.

Séang ché ciing dé cap dén mang quang hoc bao gbm tim ép bao gdm it
nhét mot miéng mang phan cuc c6 dic tinh bét ky trong sb cac dic tinh néu trén,
hoac duoc tién hanh cho thiét bi hién thi hinh anh bao gém mang phan cuc co
dic tinh bt ky trong sb cac dic tinh néu trén hodc bao gbdm mang quang hoc.

Sang ché ngoai ra con dé cap dén phuong phap san xuét mang phan cuc
bao gém tAm phan cuc va 16p nhya duoc Iwu hoa duge tao nén trén it nhat mot
bé mit ctia tAim phan cuc bang cach luu hoa hop phan nhya c6 kha ning luu hoa,
phuong phap bao gdm cac budc:

phtt hop phdn nhya c6 kha nang luu héa Ién it nhat mot bé mét cua tAm
phan cuc; va

luu hoa hop phan nhya c6 kha niang luu hoa bang céc tia ning luong hoat
tinh duoc chiéu tir phia bé mait tdm phan cuc hodc phia bé mit duoc phu hop
phan nhya c6 kha nang luu hoa, trong dé

hop phan nhua ¢6 kha ndng luu hoa chira hop chét duge biéu dién bang
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cong thuc (1):
[Cong thuc 4]

PR1
X—B (1)
\
OR?
trong d6 X 1a nhom chure bao gdm nhom hoat dong, va mdi R' va R? doc 1ap 1a
nguyén tir hydro hodc nhom hydrocacbon béo, aryl, hodc di vong duoc thé tuy ¥.
Hop chét duoc bidu dién bing cong thuc (1) tét hon 1a duge bicu dién
bang cong thirc (1'):
[Cong thirc 5]

OR’
/ .
X—Y—8B (1)
OR?
trong d6 Y 1a nhém phenylen hodc nhom alkylen, va X, R!, va R? ¢6 cung cac y
nghia nhu duoc dinh nghia ¢ trén.

Trong phuong phéap san xuét mang phan cyc, 16p nhya dugc luu hoa t6t
hon 14 16p két dinh va mang phan cuc t6t hon 13 ngoai ra con bao gdm mang bao
v¢ trong sudt duoc bd tri trén it nhat mot bé mit cta tAm phan cuc véi 16p két
dinh duoc dat gitta tAim phan cuc va mang bao vé trong sudt, phuong phap t6t
hon 13 bao gdm cac budc:

pht hop phan nhya c6 kha ning luu hoa 1én bé mit cla it nhat mot tam
phan cyc va mang bao v€ trong sudt;

¢p tAm phan cuc va mang bao vé trong sudt; va

lién két tAm phan cuc va mang bao vé trong sudt voi 16p két dinh duoc
tao nén giita chung bang cach luu hoa hop phan nhua c6 kha ndng luu hoa bang

cac tia ndng lugng hoat tinh duoc chiéu tur phia bé mat tAm phan cuc hodc phia
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bé mit mang bao vé trong sudt.
Hiéu qua cua sang ché

Khi dugc bdc 16 trong mdi trudng swong, mang phan cuc bao gbm tim
phan cuc va 16p nhya duoc luu hoa duge bd tri trén d6 o thé trai qua hién tugng
tach gitra tAm phén cuc va 16p nhua duoc Iuu hoa béng co ché sau day. Pau tién,
nuée khuéceh tan vao trong 16p nhya dugc luu hoa va vao trong phia giao dién
tdm phan cuc. Trong mang phan cyc thong thuong, & do céc lién két hydro
va/hodc cac lién két ion gép phan rat nhidu vao do bén két dinh gifra 16p nhya
duoc luu hoa va tim phan cuc, nudce khuéch tan & phia giao dién tAm phan cuc
gy ra sy phan huy cac lién két hydro va cac lién két ion & giao dién va do d6
lam giam d6 bén két dinh gitra 16p nhua duogc luu hoa va tdm phan cyc. Trong
mdi truong swong, diéu nay cé thé gdy nén hién tuong tach 16p gitra 16p nhya
duoc luu hoa va thm phan cuc.

Mat khac, mang phan cuc theo sang ché ¢6 16p nhya duoc luu hoa dugc
tao ra bang cach luu hoa hop phan nhya c6 kha ning luu hoa chira hop chat c6
nhém axit boric va/hodc nhém este boric (hop chét dugc biéu dién bang cong
thtrc (1)), trong d6 nhom axit boric va/hodc nhém este boric ¢o thé d& dang tao
nén lién két este dic biét véi nhom hydroxyl cia tim phan cuc trén co s rugu
polyvinyl. Ngoai ra, hop chét duoc biéu dién bang cong thirc (1) ngoai ra con cd
nhém X bao gdm nhém hoat dong, qua d6 cac thanh phan c6 kha ning luu hoa
khac trong hop phan nhya c6 kha ning luu hoa c¢6 thé trai qua cac phan tng. Do
d6, nhom axit boric va/hodc nhom este boric cua 1ép nhya dugce luu hoa co thé
lién két manh mé& voi nhém hydroxyl cia tim phén cuc bang cach tao ra lién két
ddi v6i nd. Do d6, ngay ca khi nudc c6 mat ¢ giao dién gilra tam phan cuc va
16p nhua dugc Iuu hoa, co su ting 1€n dang ké v& tinh chéng thdm nudc cla chat
két dinh gitra tAm phan cuc va 16p nhua duoc lvu hoa do tim phan cyuc va 16p

nhua dugc luu hoa twong tic manh m& vdi nhau khong chi qua cac lién két
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hydro va/hodc cac lién két ion ma con qua cac lién két phan cyc.

Khi hop chit dugc biéu didn bang cong thirc (1) c6 nhom phan tmg duoc
lién két véi nguyén tir axit boric thong qua nhom alkylen hodc phenylen, 16p
nhira duoc luu hoa dugce tao ra bang cich luu hoa hop phan nhya c6 kha ning
Iuu hoa chira hop chit can co su céi thién déng ké v& kha ning chdng thim nudc
v6i tAm phéan cuc. Ly do cia viéc ndy c6 thé 14 sau day. Nhu duge dé cap & trén,
nhdém axit boric va/hodc nhom este boric cua hop chét dugc biéu dién bang cong
thire (1) ¢6 thé lién két manh m& v6i nhom hydroxyl ctia tm phan cyc trén co
sO rugu polyvinyl bang cach phan ng v6i nhom hydroxyl. Tuy nhién, néu nhoém
phan mg cta hop chét duoc biéu dién bang cong thirc (1) khong phan tng voi
cac thanh phan c6 kha ning luu hoa khac trong hop phan nhya c6 kha ning luu
hoéa, tinh chéng thim nudc cla chét két dinh gifra tim phéan cyc va 16p nhua
duoc Iuu hoa c6 thé that bai trong viée cai thién dé dat dén yéu cau. Theo do, i
luc giita hop chat duoc biéu difn bing cong thire (1) va cc thanh phéan c6 kha
nang luu hoa khac trong hop phan nhya c6 kha niang luu hoa 1a khong qud cao
do nhom axit boric va/hodc nhom este boric cua hop chat duoc biéu dién bang
cong thuc (1) c¢6 d6 va nudc ciing nhu tdm phan cuc. Tuy nhién, khi hop chat
duoc biéu dién bang cong thie (1) c6 nhom phan tng dugce lién két voi nguyén
ti axit boric thong qua nhom alkylen hoac phenylen (khi hop chét duoc biéu
din bing cong thirc (1')), nhom alkylen hodc phenylen c6 thé c6 i luc cho cac
thanh phan c6 kha nang luu hoa khac, sao cho khi phan ing véi tdm phan cuc va
cac vat liéu khac, nhém phan ung ctua hop chét duoc biéu dién bang cong thic
(1) c6 thé phan tmg mdt cach rit hiu qua véi cac thanh phan c¢6 kha ning luu
héa khéc. Pidu ndy co thé din dén vide cai thién dang ké vé tinh chong thdm
nudc cua chat két dinh gilra tAm phén cuc va lép nhua duoc luu hoa.

C6 cac hop chit c6 nhom axit boric va/hodc nhom este boric va c6 nhom

hoat dong duogc lién két v6i nguyén tir bo thong qua nguyén tir oxy duoc lién két
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vao do6 (sau day cac hop chit nay ciing s& duoc goi 12 "cac hop chét chira nhom
B-O"). Tuy nhién, mtc d¢ cai thién vé tinh chéng thAm nudc cta chat két dinh
bang cach st dung hop phan nhya c6 kha ning luu hoa chua hop chéit chia
nhoém B-O khac biét dang ké voi cach sir dung hop phan nhua c6 kha nang luu
hoa chira hop chat c6 nhom phan tUng dugc lién két v6i nguyén tir axit boric
thong qua nhom alkylen hodc phenylen (sau day, con dugc goi 1a "hop chét chira
lién két B-C"). Piéu nay co thé 1a do (i) vi duy, trong mdi truong suong, lién két
bo-oxy trong hop chét chira lién két B-O c6 thé dé dang trai qua viéc thiy phén,
ma ¢ thé 1am suy giam tinh chéng tham nudc cla chét két dinh cta 16p nhya
duoc tao nén sau khi thiy phan, va (i) lién két bo-cacbon trong hop chat chira
lién két B-C c6 tinh chdng cao ddi véi viée thuy phan ngay ca trong moi truong
swong. Khi hop chét chira lién két B-C dugc st dung, do do, 16p nhya dugce tao
ra sau khi luu héa c6 thé c6 dd két dinh chéng thAm nudc dugc cai thién dang
ké.

Ngoai ra, khi c6 mang bao v€ trong sudt dugc b tri trén it nhat mot bé
mit cla tAm phan cuc voi 16p két dinh duoc dit & gitta dugc tao nén lam 16p
nhua duoc luu hoa st dung hop phén nhua c6 kha nang luu hdéa, mang phan cuc
¢6 thé c6 do bén quang hoc tdt (ddi voi thir nghiém do bén v6i do am) ngay ca
trong méi truong 4m khac nghiét (vi du, & 85°C va 85%RH). Do d6, ngay ca khi
duogc dat trong moi truong 4m khic nghiét nhu vay, mang phan cuc theo sang
ché c6 thé it bi tén thuong hon di véi su suy giam (thay doi) vé kha ning
truyén hodc dd phan cuc cua no. Ngoai ra, mang phan cuc theo sang ché chéng
su suy giam v& d6 bén két dinh ngay ca trong moi trudng khéic nghiét vi du nhu
khi ngAm trong nuéc, va c6 thé git, & muc thép, su suy giam vé do bén két dinh
gifta tAim phéan cyc va mang bao vé trong sudt (gitta tim phan cuc va 16p két
dinh) ngay ca trong cac didu kién méi trudng co su tiép xtic nghiém trong vdi

nudc.
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MO ta chi tiét sang ché
Mang phan cyc theo sang ché bao gdm tAm phan cuc va 16p nhya dugce
luu hoa dugc tao nén trén it nhat mot bé mit cua tAm phan cuc béng cach luu

hoa hop phan nhua c6 kha ning luu hoa chira hop chét duoc biéu dién bang

cong thue (1):
[Cong thiic 6]
/OR1
X—B (1)
N 2
OR

trong d6 X 12 nhém chirc bao gom nhém hoat dong, va mdi R' va R? doc
1ap 12 nguyén tit hydro hodc nhém hydrocacbon béo, aryl, hodc di vong duoc thé
tuy y. Nhom hydrocacbon béo co6 thé 1a nhom alkyl mach thang hoic mach
nhéanh ¢6 tir 1 dén 20 nguyén tir cacbon dugc thé tiy ¥, nhom alkyl mach vong
¢6 tir 3 dén 20 nguyén tir cacbon duoc thé tuy ¥, hodc nhom alkenyl c6 tir 2 dén
20 nguyén tir cacbon. Nhom aryl co thé 13, vi du, nhém phenyl co tir 6 dén 20
nguyén tir cacbon dugc thé tiy ¥ hodc nhém naphtyl ¢6 tir 10 dén 20 nguyén t
cacbon dugc thé tiy y. Nhom di vong c6 thé 13, vi dy, nhém vong ndm hodc sau
canh dugc thé tiy ¥ chura it nhat mot nguyén tir khac loai. Cac nhom nay co thé
duoc lién két v6i nhau dé tao ra vong. Trong cong thirc (1), mdi trong s6 R! va
R? t6t hon 14 nguyén tir hydro hodc nhom alkyl mach thang hodc phan nhéanh c¢6
tir 1 dén 3 nguyén tir cacbon, t5t hon nita 14 nguyén tir hydro.

Trong hop chat dugc biéu dién bang cong thic (1), X 12 nhém chic bao
¢dm nhém hoat déng. Nhém chire c6 thé phan tmg véi cac thanh phan c6 kha
nang luu hoa khac trong hop phan nhya c6 kha ning luu héa. Nhém phan tmg
trong nhom X co thé 1a, vi dy, hydroxyl, amino, aldehyt, cacboxyl, vinyl,
(met)acrylic, styryl, (met)acrylamit, vinyl ete, epoxy, hodc oxetan. Khi hop phan

nhua cé kha nang luu hoéa duge st dung theo sang ché 1a c6 kha ning luu hoa
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bang tia nang luwong hoat tinh, nhém phan Gng trong nhom X t6t hon 14 it nhét
mdt nhom phan Ung dugc chon tr nhom bao gdbm nhém vinyl, nhom
(met)acrylic, nhém styryl, nhém (met)acrylamit, nhom ete vinyl, nhom epoxy,
nhoém oxetan, va nhém mercapto. Pac biét khi hop phﬁn nhua c¢6 kha nang luu
hoa la c6 kha nang polyme hoa gbc, nhém phan g trong nhom X t6t hon 1a it
nhit mdt nhém phan tmg dugc chon tir nhém bao gdm nhom (met)acrylic, nhom
styryl, va nhom (met)acrylamit. Khi ¢6 nhom (met)acrylamit, hop chat duoc
bidu dién bang cong thirc (1) c6 thé hoat dong manh va do do6 trai qua do
copolyme hoa cao vo1 hop phan nhwa c6 kha niang luu hoa bang tia ning luong
hoat tinh, ma duogc wu tién hon. Nhom (met)acrylamit cling duoc uu ti€n do n6
¢6 do phan cyc cao va co thé tao ra do két dinh tt, ma khién n6 c6 thé thu duoc
mot cach hiéu qua cac hi€u qua cua sang ché. Khi hop phan nhya c6 kha ning
luu hoa dugc st dung theo sang ché 13 c6 kha ning polyme hoa cation, nhom
phan ing trong nhom X t5t hon 12 ¢6 it nhat mot nhém chirc duoc chon tir nhém
hydroxyl, nhém amino, nhom aldehyt, nhém cacboxyl, nhém ete vinyl, nhom
epoxy, nhom oxetan, va nhoém mercapto. Cu thé 13, nhom phén tng t6t hon 1a c6
nhom epoxy, khién cho 16p nhya duge luu hoa san phém ¢O 30 dinh cao v&1 mat
d4n, va nhém phan tmg tét hon 1a c6 nhém ete vinyl, khién cho hop phan nhua
c6 kha ning luu hoda san pham c6 thé ¢6 cac dac tinh luu hoa tét.

Vi du wu tién v& hop chat duoc bidu didn bing cong thic (1) 1a hop chét

duoc biéu dién bang cong thic (1)

[Cong thuc 7]
/OR1
X—Y—B (1)
\ 2
OR

trong d6 Y 12 nhom phenylen hodc nhém alkylen, va X, R', va R? c6

clng cac ¥ nghia nhu duge dinh nghia & trén. Céc vi du vu tién hon v& hop chat
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duoc bidu didn bing cong thirc (1) bao gdm cac hop chit (1a), (1b), (1c), va (1d)

duoc thé hién sau day.

[Cong thitc 8]

@\ (1a) (1b)
B(OH), B(OH),

NH 0
(> (1o) \)j\u/\/\B(OH)Z (1d)
B(OH),

Theo sang ché, hop chét dugc biéu dién bang cong thic (1) co thé co
nhom phan tng dwoc lign két truc tiép v6i nguyén tir bo. Nhu dugc thé hién
trong cac vi du néu trén, tuy nhién, hop chét dugc bidu didn bang cong thire (1)
t&t hon 14 c6 nhém phan tmg va nguyén tir bo dugc lién két cung v6i nhom
alkylen hodc phenylen gitta chiing. Néi cach khac, hop chit duoc biéu dién bang
cong thie (1) tot hon 14 dugc biéu dién bing cong thic (1'). Néu hop chat duoc
bidu didn bing cong thic (1) c6 nhém phan tng dugc lién két voi nguyén i bo
v6i nguyén tu oxy gitta ching, 16p két dinh c6 dugc bang cach luu hoa hop phan

nhua ¢6 kha ning luu héa chita hop chét duoc biéu dién bang cong thie (1) c6
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nhiéu kha ning s& lam suy gidm kha nang két dinh chéng nudc. Mit khéc, trong
trang thai dugc uu tién, hop chét duoc biéu dién bang cong thic (1) co thé cai
thién d6 két dinh chéng thdm nuéc khi c6 nhom phan tmg duoc lién két voi
nguyén tir bo v6i nhom alkylen hodc phenylen giita chiing, néi cach khac, khi c6
nhom phan Gng cung voi lién két cacbon-bo (nhu trong trudng hop c6 cong thic
(1Y) chit khong phai 1a lién két oxy-bo. Theo sang ché, hop chat dugc biéu dién
bang cong thirc (1) cling tdt hon 13 ¢c6 nhom phan g va nguyén tir bo dugc lién
két véi nhom hitu co dugc thé tiry ¥ c6 tir 1 dén 20 nguyén tir cacbon gitta chiing,
ma ciing c6 thé cai thién do két dinh chéng thim nude cta 16p két dinh thu dugc
sau khi Iuu héa. Nhom hitu co duge thé tiry ¥ 6 tir 1 dén 20 nguyén tir cacbon
c6 thé 14, vi du, nhom alkylen mach nhanh hofic mach thang duoc thé tiy ¥ ¢6 tir
1 dn 20 nguyén tr cacbon, nhom alkylen mach vong dugc thé thy ¥ c6 tir 3 dén
20 nguyén tt cacbon, nhém phenylen duoc thé tiy ¥ co tir 6 dén 20 nguyén tir
cacbon, hoac nhom naphtylen dugc thé tuy ¥ ¢o tir 10 dén 20 nguyén tir cacbon.

Bén canh cac hop chat duoc liét ké & trén, cac vi du vé hop chit duoc
biéu dién bang coéng thirc (1) cling co thé bao gdm este clia axit boric va
hydroxyetylacrylamit, este clia axit boric va metylolacrylamit, este cua axit boric
va hydroxyetyl acrylat, este clia axit boric va hydroxybutyl acrylat, va cac este
khac cua axit boric va cac (met)acrylat.

Ham luong cua hop chit duoc biéu din bang cong thirc (1) trong hop
phin nhya c6 kha ning hru héa tt hon 1a tir 0,001 dén 50% trong luong, tot hon
nita 13 tr 0,1 dén 30% trong luong, t6t hon nira 1a tir 1 dén 10% trong luong,
nhim cai thién do két dinh va dd két dinh chéng thim nudc giita tim phén cuc
va 16p nhua duoc Iuu héa, cu thé 13, nhim cai thién do két dinh va do ket dinh
chéng thim nudc gifta tim phan cyc va mang bao vé trong sudt duoc lién két
v6i nhau véi 16p két dinh dugc dit ¢ gifta.

<Céc thanh phan c6 kha niang luu hoa khac>
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Theo sang ché, 16p nhya dugc luu hda duoc tao nén béng cach luu hoéa
hop phin nhua c6 kha ning luu hoa bao gdm it nhat hop chat duoc bicu dién
bang cong thirc (1) va ngoai ra con bao gdm hop chat hoic cac hop chat c6 kha
nang luu hoa bat ky. Trang thai luu hoa hop phan nhya c6 kha nang luu hoa co
thé duoc phén loai rong thanh nhiét ran hodc lvu hoa béng tia nang luong hoat
tinh. Nhua nhiét rén co6 thé 13, vi dy, nhya ruou polyvinyl, nhua epoxy, polyeste
khong no, nhua uretan, nhya acrylic, nhya urea, nhya melamin, hodac nhua
phenolic, néu can thiét, ma c6 thé duogc st dung két hop vé1 chit luu hoa. Nhyua
nhiét ran tdt hon 1a nhyua ruou polyvinyl hodc nhya epoxy. Nhua c6 kha ning
Itru hoa br?mg tia nang luong hoat tinh c6 thé dugc phén loai rong thanh cic nhya
¢6 kha ning luu héa béng tia nhin thiy duoc, c6 kha nang luu héa tia bang tir
ngoai, c6 kha nang luu hoa béng chum dién tt, theo loai cac tia nang luong hoat
tinh. Hop phan ciing c6 thé duoc phan loai thanh hop phan nhya c¢6 kha ning
luu héa c6 thé polyme hoa gdc va hop phan nhya c6 kha ning luu hoa cation
theo trang thai luu hoa. Theo sang ché, cac tia ning luong hoat tinh c6 budc
song tr 10 nm dén nh6 hon 380 nm duoc goi 1a cac tia tr ngoai, va cic tia nang
luong hoat tinh c6 bude song tur 380 nm dén 800 nm duoc goi 1a cic tia nhin
thdy dugc.

Dbi v6i vide san xuit mang phan cuc theo sang ché, hop phan tét hon 1a
¢6 kha nang luu hoa bang tia ning lugng hoat tinh nhu duoc dé cap ¢ trén. Hop
phan t6t hon nita 1a ¢6 kha nang luu hoa bang tia nhin thay dugc, ma co thé
duoc Iuu hoda st dung céac tia nhin thdy dugc nam trong khoang tir 380 nm dén
450 nm.

<1: Hop phan nhwa c6 kha nang Iuu hoa co thé polyme hoa gbe>

Céc thanh phan c6 kha ning luu hoa ngoai hop chit duge biéu dién bang
cong thire (1) c6 thé 13, vi dy, cac hop chét ¢6 kha ning luu héa chat dé s dung

trong cac hop phan nhya c6 kha nang luu hoa co thé polyme hoa gdc. Cac hop
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chét co kha ning polyme hoa gbc bao gdm cac hop chit c6 nhom chirc ¢6 kha
nang polyme hoa gbc chira lién két ddi cacbon-cacbon, vi du nhu nhém vinyl
hodc (met)acryloyl. Céc thanh phin co kha ning luu héa ciing c6 thé 1a bat ky
trong sb cac hop chét c6 kha niang polyme hoa gbc don chic, ddi chirc hodc da
chitc. Cac hop chit c6 kha ning polyme hoa gbc nay co thé dugc st dung riéng
hodc stt dung két hop hai hoic nhiéu chat. Cac hop chét c6 kha ning polyme hoa
gbc nay duge uu tién, vi dy, cac hop chit chta nhom (met)acryloyl. Nhu dugc
st dung & day, thuat nglt "(met)acryloyl" co6 nghia 1a nhém acryloyl va/hoac
nhom metacryloyl, va sau ddy, "(met)" s€ duoc st dung véi cung y nghia.

<<Céc hop chat c6 kha ning polyme hoa gbc don chirc >>

Hop chét c6 kha ning polyme hoa gbc don chirc ¢6 thé 14, vi du, hop

chét dugc bidu din bang cong thic (2):

[Cong thiic 9]
R3
R4
1 (2)
N
\
o R

trong d6 R® 1a nguyén tir hydro hogc nhom metyl, mdi R* va R® doc 1ap
12 nguyén tir hydro, nhom alkyl, nhém hydroxyalkyl, nhom alkoxyalkyl, hoac
nhém ete mach vong, va R* va R’ ¢o thé tao vong di vong. Sb luong nguyén tir
cacbon trong ntra alkyl ciia nhém alkyl, nhém hydroxyalkyl, va/hodc nhém
alkoxyalkyl dién hinh 13, nhung khong bi gi6i han ¢ 1 dén 4. Vong di vong duge
tao nén ty ¥ tir R* va R® ¢6 thé 13, vi du, N-acryloylmorpholin. Theo sang ché,
hop chét c6 ca chu tric duoc biéu didn bang cong thire (1) va chu trac duogc biéu
di®n bang cong thic (2) duge phén loai 12 hop chét dugc biéu dién bang cong
thuc (1).

Céc vi du vé hop chat duoc biéu dién bang cong thire (2) bao gbm cac
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dan xuét (met)acrylamit chira nhém N-alkyl vi du nhu N-metyl(met)acrylamit,
N,N-dimetyl(met)acrylamit, N,N-dietyl(met)acrylamit,
N-isopropyl(met)acrylamit, N-butyl(met)acrylamit, va N-hexyl(met)acrylamit;
cac dan xuit (met)acrylamit chira nhém N-hydroxyalkyl vi du nhu
N-metylol(met)acrylamit, N-hydroxyetyl(met)acrylamit, va
N-metylol-N-propan(met)acrylamit; va cac dan xuét (met)acrylamit chira nhém
N-alkoxy vi du nhur N-metoxymetylacrylamit va N-etoxymetylacrylamit. Cac vi
du ciing bao gom cac din xuét (met)acrylamit chita nhom ete mach vong bao
gdm céc din xuét (met)acrylamit chira vong di vong, trong nguyén ti nito cua
nhom (met)acrylamit tao vong di vong, vi du nhu N-acryloylmorpholin,
N-acryloylpiperidin, N-metacryloylpiperidin, va N-acryloylpyrrolidin. Trong sd
ching, N-hydroxyetylacrylamit va N-acryloylmorpholin dugc wu tién stt dung
do chiing tré nén hoat dong cao, co thé tao nén san phém duoc luu hoa véi
mddun dan hdi E cao, va co thé tao ra kha ning két tinh ot cho cac tAm phan
cuc.

Ham luong cta hop chit dwoc biéu dién bing cong thic (2) trong hop
phﬁn nhua c¢6 kha nang luu hoa t6t hon 1a tir 0,01 dén 80% trong luong, t6t hon
nita 14 tr 5 dén 40% trong luong, nham tao ra 16p nhua duge luu hoa véi tinh
chéng thAm nuéc dugce cai thién va kha nang két dinh duoc cai thién cho céc
thm phan cuc, cu thé 13, nham cai thién do két dinh va tinh chéng thAm nudc cua
16p két dinh duoc st dung dé lién két tAim phan cyc va mang bao vé trong subt.

Hop phan nhya c6 kha ndng luu hoa dugc st dung theo sang ché ciing co
thé chtra mot hop chit co kha ning polyme hoa gbc don chirc khac 1am thanh
phin c6 kha ning luu hoa ngoai hop chét duoc bicu dién bing cong thic (2).
Céc vi du v& hop chét c6 khi ning polyme hoa gbc don chirc bao gdm cac dan
xult axit (met)acrylic khdc nhau ¢6 nhom (met)acryloyloxy. Cac vi du cu thé

bao gdm metyl (met)acrylat, etyl (met)acrylat, n-propyl (met)acrylat, isopropyl
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(met)acrylat, 2-metyl-2-nitropropyl (met)acrylat, n-butyl (met)acrylat, isobutyl
(met)acrylat, sec-butyl (met)acrylat, tert-butyl (met)acrylat, n-pentyl
(met)acrylat, tert-pentyl (met)acrylat, 3-pentyl (met)acrylat, 2,2-dimetylbutyl
(met)acrylat, n-hexyl (met)acrylat, cetyl (met)acrylat, n-octyl (met)acrylat,
2-etylhexyl (met)acrylat, 4-metyl-2-propylpentyl (met)acrylat, n-octadexyl
(met)acrylat, va cac C1-C20 alkyl (met)acrylat khac.

Céc vi du v& cac din xuit axit (met)acrylic cling bao gbm cac xycloalkyl
(met)acrylat vi du nhu xyclohexyl (met)acrylat va xyclopentyl (met)acrylat; cac
aralkyl (met)acrylat vi du nhu benzyl (met)acrylat; cic polyxyclic (met)acrylat
vi du nhu 2-isobocnyl (met)acrylat, 2-nocbocnylmetyl (met)acrylat,
5-nocbocnen-2-yl-metyl (met)acrylat, 3-metyl-2-nocbocnylmetyl (met)acrylat,
dixyclopentenyl ~ (met)acrylat, —dixyclopentenyloxyetyl —(met)acrylat, va
dixyclopentanyl (met)acrylat; va cac alkoxy hodc (met)acrylat chua nhém
phenoxy vi du nhu 2-metoxyetyl (met)acrylat, 2-etoxyetyl (met)acrylat,
2-metoxymetoxyetyl (met)acrylat, 3-metoxybutyl (met)acrylat, etyl cacbitol
(met)acrylat, phenoxyetyl (met)acrylat, va alkylphenoxy polyetylen glycol
(met)acrylat. Trong s6 ching, dixyclopentenyloxyetyl acrylat va phenoxyetyl
acrylat duoc vu tién do chung c6 thé tao ra tinh két dinh t6t cho cac mang bao vé
khéac nhau.

Cac vi du vé& cac din xuét axit (met)acrylic cling bao gdm céc
(met)acrylat chira nhém hydroxyl vi du nhu 2-hydroxyetyl (met)acrylat,
2-hydroxypropyl (met)acrylat, 3-hydroxypropyl (met)acrylat, 2-hydroxybutyl
(met)acrylat, 4-hydroxybutyl (met)acrylat, 6-hydroxyhexyl (met)acrylat,
8-hydroxyoctyl (met)acrylat, 10-hydroxydexyl (met)acrylat, 12-hydroxylauryl
(met)acrylat, cac hydroxyalkyl (met)acrylat khac,
[4-(hydroxymetyl)xyclohexyl]metyl acrylat, xyclohexandimetanol

mono(met)acrylat, va 2-hydroxy-3-phenoxypropyl (met)acrylat; cac (met)acrylat
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chta nhom epoxy vi du nhu glyxidyl (met)acrylat va 4-hydroxybutyl
(met)acrylat glyxidyl ete; cac (met)acrylat chia halogen vi du nhu
2,2 2-rifloetyl (met)acrylat, 2,2,2-trifloetyletyl (met)acrylat, tetraflopropyl
(met)acrylat, hexaflopropyl (met)acrylat, octaflopentyl (met)acrylat,
heptadecaflodexyl (met)acrylat, va 3-clo-2-hydroxypropyl (met)acrylat; cac
alkylaminoalkyl (met)acrylat vi du nhu dimetylaminoetyl (met)acrylat; cac
(met)acrylat chtta nhoém oxetan vi du nhu 3-oxetanylmetyl (met)acrylat,
3-metyl-oxetanylmetyl ~ (met)acrylat,  3-etyl-oxetanylmetyl (met)acrylat,
3-butyl-oxetanylmetyl (met)acrylat, va 3-hexyl-oxetanylmetyl (met)acrylat; cac
(met)acrylat chita vong di vong vi du nhu tetrahydrofurfuryl (met)acrylat va
butyrolacton (met)acrylat; va cac san phim cong axit (met)acrylic cula
neopentylglycol hydroxypivalat, va p-phenylphenol (met)acrylat. Trong 50
chung, 2-hydroxy-3-phenoxypropyl acrylat duoc uu tién do no ¢6 thé tao ra tinh
két dinh tdt cho cac mang bao vé khac nhau.

Céc vi du vé hop chét c6 kha ndng polyme hoa gbc don chirc cling bao
gdm cac monome chira nhom cacboxyl vi du nhu axit (met)acrylic, cacboxyetyl
acrylat, cacboxypentyl acrylat, axit itaconic, axit maleic, axit fumaric, axit
crotonic, va axit isocrotonic.

Céc vi du vé hop chét c6 kha ning polyme hoa gbc don chitc cling bao
gdm cac monome vinyl lactam vi du nhu N-vinylpyrrolidon,
N-vinyl-e-caprolactam, va metylvinylpyrrolidon; va cac monome vinyl chtra
vong di vong chtra nito vi du nhu vinylpyridin, vinylpiperidon, vinylpyrimidin,
vinylpiperazin, vinylpyrazin, vinylpyrrol, vinylimidazol, vinyloxazol, va
vinylmorpholin.

Hop phan nhya c6 kha nang luu hoa dugc st dung theo sang ché co thé
cung cép tinh két dinh duoc cai thién cho cac hgp chét khac nhau khi chtra, vi du,

(met)acrylat chira nhom hydroxyl, (met)acrylat chua nhom cacboxyl, hodc
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(met)acrylat chita nhom phosphat, ma c6 do phéan cuc dac biét cao trong sd cac
hop chat c6 kha ning polyme hoa gbc don chirc. Ham lugng cua (met)acrylat
chira nhom hydroxyl tot hon 1a tir 1% trong lugng dén 30% trong luong tinh trén
trong luong cua thanh phan nhuya. Néu ham luong qua cao, san phim duoc luu
hoa san phdm cé thé c6 ti 16 hip thu nude cao, ma c6 thé lam suy giam tinh
chéng thdm nudc. Ham luong cta (met)acrylat chita nhém cacboxyl t5t hon 13
tr 1% trong lugng dén 20% trong lugng tinh trén trong luwong cua thanh phén
nhya. Ham lugng (met)acrylat chira nhom cacboxyl qua cao ¢co thé giy suy giam
tinh bén quang hoc cta mang phan cyc va do do khong duoc uu tién.
(met)acrylat chira nhém phosphat co6 thé 1a 2-(met)acryloyloxyetyl axit phosphat.
Ham luong cua (met)acrylat chita nhom phosphat t6t hon 1a tir 0,1% trong luong
dén 10% trong luwong tinh trén trong luong cua thanh phﬁn nhuya. Ham luong
(met)acrylat chira nhém phosphat qua cao ¢6 thé gdy ra su suy gidm v& tinh bén
quang hoc clia mang phén cyc va do d6 khong duoc uu tién.

Hop chét c6 kha ning polyme hoa gbc c6 nhom metylen hoat dong cling
c¢6 thé duoc st dung 1am hop chét c¢6 kha nang polyme hoa gbc don chire. Hop
chét c6 kha ning polyme hoa gbc c6 nhom metylen hoat dong nén 1a hop chat c6
nhom lién két d6i hoat dong vi du nhu nhom (met)acrylic & dau cta né hoic
nguyén tir cia né va cling ¢6 nhém metylen hoat dong. Nhom metylen hoat
dong co thé 13, vi du, nhom axetoaxetyl, nhom alkoxymalonyl, hodc nhom
xyanoaxetyl. Nhom metylen hoat dong tdt hon 1a nhom axetoaxetyl. Cac vi du
vé hop chat c6 kha ning polyme hoa gbc c6 nhom metylen hoat dong bao gdm
cac axetoaxetoxyalkyl (met)acrylat vi du nhur 2-axetoaxetoxyetyl (met)acrylat,
2-axetoaxetoxypropyl (met)acrylat, va 2-axetoaxetoxy-1-metyletyl (met)acrylat;
2-etoxymalonyloxyetyl (met)acrylat, 2-xyanoaxetoxyetyl (met)acrylat,
N-(2-xyanoaxetoxyetyl)acrylamit, N-(2-propionylaxetoxybutyl)acrylamit,

N-(4-axetoaxetoxymetylbenzyl)acrylamit, va
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N-(2-axetoaxetylaminoetyl)acrylamit. Hop chét c6 kha ning polyme hoa gdc c6
nhom metylen hoat dong tdt hon 1a axetoaxetoxyalkyl (met)acrylat.

<<Hop chét c6 kha ning polyme hoa gdc da chirc >>

Céc vi du v& hop chét c6 kha ning polyme hoa gbc hai hoic da chirc bao
gdbm cac  dan xudt  (met)acrylamit da chic vi dy nhu
N,N'-metylenbis(met)acrylamit, tripropylen glycol di(met)acrylat, tetractylen
glycol di(met)acrylat, 1,6-hexandiol di(met)acrylat, 1,9-nonandiol di(met)acrylat,
1,10-decandiol diacrylat, 2-etyl-2-butylpropandiol di(met)acrylat, bisphenol A
di(met)acrylat, san pham cong di(met)acrylat cia bisphenol A etylen oxit, san
phim cong di(met)acrylat ctia bisphenol A propylen, bisphenol A diglyxidyl ete
di(met)acrylat, neopentyl glycol di(met)acrylat, trixyclodecandimetanol
di(met)acrylat, xyclic trimetylolpropan formal (met)acrylat, dioxan glycol
di(met)acrylat, trimetylolpropan tri(met)acrylat, pentaerythritol tri(met)acrylat,
pentaerythritol tetra(met)acrylat, dipentaerythritol penta(met)acrylat,
dipentaerythritol hexa(met)acrylat, cac este cua axit (met)acrylic vé1 cac rugu
polyhydric, vi du nhu diglyxerin tetra(met)acrylat dugc cai bién EO, va
9,9-bis[4-(2-(met)acryloyloxyetoxy)phenyl]floren. Cac vi du uu tién cu thé bao
gdm Aronix M-220 (dugc san xuét béi Toagosei Co., Ltd.), LIGHT ACRYLATE
1,OND-A (dugc san xuit boi Kyoeisha Chemical Co., Ltd.), LIGHT
ACRYLATE DGE-4A (duoc san xudt boi Kyoeisha Chemical Co., Ltd.),
LIGHT ACRYLATE DCP-A (dugc san xuét bai Kyoeisha Chemical Co., Ltd.),
SR-531 (dugc san xuét bai Sartomer), va CD-536 (dugc san xuét boi Sartomer).
Néu can thiét, bt ky trong s6 cac epoxy (met)acrylat, cac uretan (met)acrylat,
hodc céac polyeste (met)acrylat, hoac bat ky trong s6 cac monome (met)acrylat
cling c6 thé dugc st dung. DAn xuét (met)acrylamit da chuc t4t hon 1a duoc bd
sung vao hop phan nhwa c6 kha nang luu hoa do né co thé cung cép ti 1& polyme

héa cao va hiéu suit cao va cling c6 thé dat dugc cac ddc tinh lién két ngang tot
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khi san phém duoc luu hoa duoc tao nén tur thanh phﬁn nhua.

Céc hop chat c6 kha ning polyme hoa gbc can duge sir dung dé dat duoc
ca dic tinh két dinh tt gitta tim phan cuc va mang bao vé trong sudt bat ky va
d6 bén quang hoc t6t trong diéu kién khic nghiét. Vi muc dich nay, hop chat c6
kha nang polyme hoa gbc don chirc t6t hon 13 duge st dung két hop véi hop
chét c6 kha nang polyme hoa gbc da chirc. Thong thudng, chung dugc wu tién st
dung cung nhau vai ti 1€ tur 3 dén 80% trong luong cta hop chét c6 kha ning
polyme hoa gbc don chic dén 20 dén 97% trong lugng cua hop chat c6 kha
nang polyme hoa gdc da chirc trén co s& 100% trong luong cua cac hop chat ¢o
kha nang polyme hoa gbe.

<Céc dic tinh cua hop phan nhya c6 kha ning luu hoa cd thé polyme
hoa gbc>

Hop phan nhya c6 kha ning luu hoa duoc st dung theo sing ché c6 thé
dugc sir dung lam hop phan nhya c6 kha ning luu hoa bang tia nang luong hoat
tinh khi thanh phan c6 kha nang hru héa dugc sit dung ¢6 kha nang huru hoa bang
cac tia niang luong hoat tinh. Khi cac chum electron duge su dung lam céc tia
nang luong hoat tinh, hop phan nhya c6 kha nang luu hoa bang tia ning lugng
hoat tinh khong can phai chira chat khoi tao quang polyme hoa bat ky. Tuy
nhién, khi cac tia nhin théy duoc hoidc céc tia tir ngoai duoc st dung lam cac tia
nang lugng hoat tinh, hop phan nhya c6 kha nang luu hoa bang tia ning lugng
hoat tinh t&t hon 1a chtra chat khéi tao quang polyme hoa.

<<Chét khoi tao quang polyme hoa>>

Chét khdi tao quang polyme hoa dé st dung v6i hop chét c6 kha ning
polyme hoa gdc duge Iva chon phu hop theo cach phy thude vao cic tia nang
luong hoat tinh. Khi cac tia nhin théy duoc hodc cac tia tir ngoai dugc st dung
dé 1uu hoa, chét khoi tao quang polyme hoa tach duoc tia nhin thay duoc hodc

tia t& ngoai co thé dugc st dung. Céc vi du vé chat khoi tao quang polyme hoa
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bao gdm cac hop chét benzophenon vi du nhu benzil, benzophenon, axit
benzoylbenzoic, va 3,3'-dimetyl-4-metoxybenzophenon; cac hop chat keton
thom vi du nhu 4-(2-hydroxyetoxy)phenyl(2-hydroxy-2-propyl)keton,
a-hydroxy-o,o'-dimetylaxetophenon, 2-metyl-2-hydroxypropiophenon, va
a-hydroxyxyclohexyl phenyl keton; cac hop chét axetophenon vi du nhu
metoxyaxetophenon, 2,2-dimetoxy-2-phenylaxetophenon,
2,2-dietoxyaxetophenon, va
2-metyl-1-[4-(metylthio)-phenyl]-2-morpholinopropan-1; cac hop chat benzoin
ete vi du nhu benzoin metyl ete, benzoin etyl ete, benzoin isopropyl ete, benzoin
butyl ete, va anisoin metyl ete; cac hop chét ketal thom vi du nhu benzyl dimetyl
ketal; cac hop chét sulfonyl clorua thom vi du nhu 2-naphtalenesulfonyl clorua;
cac hop chit oxim hoat dong quang hoc vi du nhu
1-phenon-1,1-propandion-2-(o-etoxycacbonyl)oxim; cac hop chét thioxanton vi
du nhu thioxanton, 2-clothioxanton, 2-metylthioxanton, 2,4-dimetylthioxanton,
isopropylthioxanton, 2,4-diclothioxanton, 2,4-dietylthioxanton,
2,4-diisopropylthioxanton, va dodexylthioxanton; camphorquinon; cac keton
duoc halogen hoa; axylphosphin oxit; va axylphosphonat.

Ham luong cua chit khéi tao quang polyme hoa co thé 13 20% trong
lrong hodc nhd hon trén tong lwong hop phan nhya c6 kha nang luu hoa. Ham
lugng cua chat khoi tao quang polyme hoa t6t hon 1a tir 0,01 dén 20% trong
luong, tot hon nita 1a tir 0,05 dén 10% trong luong, tot hon nita 1a tir 0,1 dén 5%
trong luong.

Khi hop phén nhua c6 kha niang luu hoa dugc st dung theo sang ché 1a
hop phan nhya cé kha ning luu hoa bing tia nhin thdy dugc chira hop chét o
kha nang polyme hoa gbc lam thanh phan c6 kha nang luu hoa, chét khoi tao
quang polyme héa c6 do nhay cam cao v6i dnh sang ¢ 380 nm hoac dai hon tbt

hon 13 duoc st dung trong thanh phan. Chat khéi tao quang polyme hoa c6 do
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nhay cam cao voi anh sang & 380 nm hodc dai hon s€ dugc md ta sau.
Hop chét dugc biéu dién bang cong thire (3):
[Cong thic 10]

R?

S
(L IJe
R6

O

trong d6 R va R7 ma mdi trong sb ching 1a —H, -CH,CHj, -i-Pr, hodc Cl,
va R6 va R7 ¢o thé 1a giéng nhau hoac khac nhau, t5t hon 1a duoc st dung riéng
lam chét khoi tao quang polyme hoa, hodc hop chét dugc biéu dién bang cong
thirc (3) t6t hon 1 dugc st dung lam chét khoi tao quang polyme hoa két hop
véi mot chat khai tao quang polyme hoa khac c¢6 d6 nhay cam cao véi anh sang
& 380 nm hodc dai hon dugc md ta sau day. Do két dinh két qua 1a cao hon khi
hop chét duoc biéu didn bing cong thic (3) duge st dung so véi khi chat khoi
tao quang polyme hoa c6 dd nhay cam cao v6i anh sang ¢ 380 nm hoac dai hon
dugce st dung rigng. Cu thé 13, hop chét dugc biéu dién bing cong thirc (3) tot
hon 14 dietyl thioxanton trong do mdi R® va R7 1a -CH,CH;. Ham lugng cta hop
chét dugc biu dién bang cong thire (3) trong hop phan nhya c6 kha ning luu
héa tdt hon 1a tir 0,1 dén 5% trong luong, t6t hon nira 14 tir 0,5 dén 4% trong
luong, tot hon nita 1a tr 0,9 dén 3% trong lugng, trén tong luong hop phan nhya
c6 kha nang luu hoa.

Néu cin thiét, chit hd tro khéi tao qué trinh polyme héa t6t hon 1a dugc
bd sung vao hop phan. Cu thé 13, chit hd tro khoi tao qua trinh polyme hoa t6t
hon 1a ftrietylamin, dietylamin, N-metyldietanolamin, etanolamin, axit
4-dimetylaminobenzoic, metyl 4-dimetylaminobenzoat, etyl
4-dimetylaminobenzoat,  hodc isoamyl 4-dimetylaminobenzoat.  etyl

4-dimetylaminobenzoat dugc dac biét uu tién. Khi chit hd trg khéi tao qud trinh
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polyme hoa duoc str dung, ham luong cua chit hd trg thong thuong 1a tr 0 dén
5% trong lugng, tdt hon 1a tir 0 dén 4% trong luong, t5t hon nita 1a tir 0 dén 3%
trong lugng, trén tong luong hop phan nhya c6 kha ning luu hoa.

Néu can thiét, chit khoi tao quang polyme hoa da biét cling c6 thé duge
st dung két hgp. Do mang bo vé trong sudt c6 kha ning hap thy UV khong
truyén 4nh sang 380 nm hodc ngan hon, chit khoi tao quang polyme hoa nhu
vay tdt hon 14 cin c6 d6 nhay cam véi 4nh sang 380 nm hodc dai hon cao. Cac
vi du vé chit khoi tao nhu vay bao gém
2-metyl-1-(4-metylthiophenyl)-2-morpholinopropan-1-on,
2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)-butanon-1,
2-(dimetylamino)-2-[(4-metylphenyl)metyl]-1-[4-(4-morpholinyl)phenyl]-1-buta
non, 2.4,6-trimetylbenzoyl-diphenyl-phosphin oxit,
bis(2,4,6-trimetylbenzoyl)-phenylphosphin oxit, va
bis(n5-2,4-xyclopentadien-1-yl)-bis(2,6-diflo-3-(1H-pyrrol-1-yl)-phenyljtitan.

Cu thé 13, hop chét dugc biéu dién bang cong thire (4):

[Cong thic 11]

R8
10 J
R™-S C N o &
RQ e

trong d6 mdi trong sé R®, R’, va R'* 1a —H, -CHs, -CH,CHs, -i-Pr, hodc
Cl, va R®, R, va R!® ¢o thé 1a gidng nhau hodc khac nhau, tot hon la duoc st
dung bén canh chit khai tao quang polyme hoa dugc biéu dién bang cong thirc
3). San pham cb ban san trén thi trudng
2-metyl-1-(4-metylthiophenyl)-2-morpholinopropan-1-on (IRGACURE 907 (tén
thuong mai) dugc san xuit bdi BASF) duoc st dung uu tién lam hop chét duogc
bidu  dién  bing  céng  thic (4. Bén  canh  do,
2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)-butanon-1 (IRGACURE 3 69
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(tén thuong mai) duoc san Xuét boi BASF) va
2-(dimetylamino)-2-[(4-metylphenyl)metyl]-1-[4-(4-morpholinyl)phenyl]-1-buta
non (IRGACURE 379 (tén thuong mai) dugc san xuét boi BASF) dugc uu tién
do d0 nhay cam cao cua chung.

<Hop chat c6 khi ning polyme hoa gbc c6 nhom metylen hoat dong va
cht kich hoat polyme héa gbc c6 chirc ning loai hydro>

Trong hop phan nhya c6 kha niang luu hoa bang tia nang lwong hoat tinh,
hop chat c6 khi ning polyme hoa gbc c6 nhom metylen hoat dong t6t hon 1a
duoc st dung két hop véi chét kich hoat polyme hoéa gbc ¢o chirc ning loai
hydro. Déc tinh nay c6 kha nang cai thién dang ké kha ning két dinh cho 16p két
dinh ctia mang phan cuc ngay ca sau khi mang phan cuc dugc liy ra cy thé tir
moi trudng c6 do 4m cao hodc nudc (cac didu kién khong duoc sdy kho). Mic
du nguyén nhéin cho viéc nay chua rd rang, cac nhén t6 sau day c6 thé dugc xem
xét. Hop chét c6 kha ning polyme hoa gbc c¢6 nhom metylen hoat dong co thé
duoc polyme hoa cung véi cac hop chit c6 kha nang polyme hoa goc khic dugc
st dung dé tao ra 16p két dinh. Trong qué trinh polyme hoa dé tao ra 16p két dinh,
hop chét ¢6 kha ning polyme hoa gdc ¢6 nhom metylen hoat dong co thé duogc
két hop vao mach chinh va/hodc mach bén cua polyme co s¢ trong 16p két dinh.
Khi chat kich hoat polyme hoa gbc ¢ chire nang loai hydro xuét hién trong quy
trinh polyme hoa nay, hydro co thé duoc loai khoi hop chat co kha ning polyme
hoa géc c6 nhém metylen hoat dong khién cho géc 6 thé duoc tao ra trén nhom
metylen trong quy trinh tao nén polyme co s¢ cho 16p két dinh. Nhém metylen
mang goc co thé phan tng véi cac nhém hydroxyl trong tdm phén cuc bao gom,
vi du, PVA, khién cho cac lién két phan cuc co thé duoc tao ra giita 16p két dinh
va thm phan cyc. Vide ndy c6 thé c6 két qua & su ci thién dang ké cua chat két
dinh cta 16p két dinh ctia mang phén cuc cu thé ngay ca trong trang thai khong

duoc lam kho.
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Theo sang ché, chét kich hoat polyme hoa gbc ¢6 chiic ning loai hydro
c6 thé 1a, vi du, chat kich hoat polyme hoa géc thioxanton hoac chét kich hoat
polyme hoa gbc benzophenon. Chét kich hoat polyme hoa gbc tt hon 1a chat
kich hoat polyme hoa gbc thioxanton. Chét kich hoat polyme hoa gbc thioxanton
t6t hon 13, vi du, hop chét duoc biéu dién bang cong thirc (3) néu trén. Cac vi du
vé hop chat duoc biéu dién bang cong thirc (3) bao gdm thioxanton, dimetyl
thioxanton, dietyl thioxanton, isopropyl thioxanton, va clothioxanton. Cu thé 1a,
hop chat dugc bidu didn bang cong thic (3) tot hon la dietyl thioxanton trong do
mdi R® va R” 1a -CH,CHa.

Khi hop phan nhya c¢6 kha nang luu hoa bang tia ning lugng hoat tinh
chira hop chat c6 kha ning polyme hoa gdc c6 nhom metylen hoat dong va chét
kich hoat polyme hoa gbc co chirc nang loai hydro, hop phan tot hon 1a chira 1
dén 50% trong lugng cta hop chit c6 kha ning polyme hoda gbc ¢6 nhom
metylen hoat dong va 0,1 dén 10% trong lugng cua chét kich hoat polyme hoa
gdc trén co so 100% trong lugng cua tong luong cic thanh phan c6 kha ning luu
hoa.

Theo sang ché, nhu dugc mo ta & trén, phan tmg cla hop chét co kha
nang polyme hoa gbc c6 nhom metylen hoat dong voi sy c6 mét cua chat kich
hoat polyme hoa gdc ¢o chirc ning loai hydro tao ra gdc trén nhom metylen, ma
phan ing voi nhom hydroxyl cua tdm phan cuc bao gbm, vi du, PVA dé tao ra
lien két d6i. Do do, dé tao ra gbc trén nhom metylen clia hop chat ¢ kha ning
polyme hoa gdc c6 nhom metylen hoat dong khién cho lién két d6i co thé duogc
tao ra mot cach dat yéu cau, hop phﬁn t6t hon 1a chira 1 dén 50% trong luong,
t6t hon nita 1a 3 dén 30% trong lugng ctia hop chét c¢6 kha ning polyme hoa gbc
c6 nhom metylen hoat dong trén co s¢ 100% trong lugng cia téng lugng cac
thanh phan c6 kha nang luu hoa. Ham luong cla hop chéit c6 kha ning polyme

hoa gbc c6 nhom metylen hoat dong tdt hon 13 1% trong luong hodc 16n hon
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nhim cai thién dang k& tinh chéng thim nuéc va cai thién do két dinh trong cac
didu kién khong duoc 1am kho. Mit khac, néu ham luong nhiéu hon 50% trong
luong, 16p két dinh c6 thé duoc Iuu hoa khong dat yéu cau. Hop phan nhua c6
kha nang luu hoa t5t hon 1a chtra 0,1 dén 10% trong luong, t6t hon nita 1a 0,3
dén 9% trong luong cua chat kich hoat polyme hoa gbc c6 chie ning loai hydro
trén tong luong hop phan nhya c6 kha nang luu hoa. Dé cho phép phan tng loai
hydro dugc xay ra day du, tét hon 1a st dung 0,1% trong luong hodc 16n hon
cta chit kich hoat polyme hoa gbc. Mit khac, néu n6 nhiéu hon 10% trong
luong, chét khéi tao co thé khong hoa tan hoan toan dugc vao hop phan.

<2: Hop phan nhya c6 kha nang luu hda polyme hoa cation>

Hop chét c6 kha ning polyme hoa cation dé st dung trong hop phan
nhua c6 kha ning Iuu hoa polyme hoa cation ¢6 thé duoc phan loai thanh hop
chét c6 kha ning polyme cation don chtrc ¢6 mdt nhom chire ¢6 kha nang
polyme hoa cation trong phan tir va hop chét c6 kha nang polyme hoa cation da
chirc ¢6 hai hodic nhiéu nhom chirc ¢6 kha nang polyme hoa cation trong phén tu.
Hop chét c6 kha ning polyme cation don chirc ¢6 do nhét 16ng tuong d6i thap
va do d6 c6 thé giam bét 6 nhét 1ong cua thanh phan nhya khi duoc bb sung
vio thanh phan nhya. Nhidu hop chét c6 kha nang polyme hoa cation don chire
c6 nhém chire c6 thé c6 nhidu chirc ning khac nhau. Khi thanh phan nhua chira
bat ky trong cac hop chét néu trén, thanh phan nhya va/hoic san pham Iuwu hoa
ctia thanh phan nhya c6 thé c¢6 cac chic ning khac nhau. Hop chét c6 kha ning
polyme hoa cation da chirc, ma co thé lién két chéo ba chidu san pham luu héa
cta thanh phan nhya, t6t hon 1a duoc b sung vao thanh phan nhya. Hop chét ¢6
kha ning polyme cation don chirc va hop chét c6 kha ning polyme hoa cation da
chtrc dugce uu tién tron voi ty 1€ 100 phﬁn trong luong cua chét trude dén 10 dén
1000 phan trong lugng cla chét sau. Nhom chitc c6 kha niang polyme hoa cation

¢6 thé 1a nhom epoxy, nhém oxetanyl, hodc nhom ete vinyl. Céac vi du vé cac
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hop chét chira nhém epoxy bao gdm cac hop chét epoxy béo, cac hop chét
epoxy vong béo, va cac hop chét epoxy thom. Cu thé 13, theo sang ché, hop
phan nhya c6 kha ning luu hoa polyme hoa cation t6t hon 1a chira hop chit
epoxy vong béo, ma co thé cung cip céac dic tinh luu hoa va két dinh tbt. Cac vi
du vé dic tinh epoxy vong béo nhu vy bao gdm

3 4-epoxyxyclohexylmetyl-3,4-epoxyxyclohexancacboxylat va cac san pham c¢6
dugc bang cach cai bién

3 4-epoxyxyclohexylmetyl-3,4-epoxyxyclohexancacboxylat v6i caprolacton,
trimetylcaprolacton, hoac valerolacton. Cac vi du cu thé cta chiing bao gom
CELLOXIDE 2021, CELLOXIDE 2021A, CELLOXIDE 2021P, CELLOXIDE
2081, CELLOXIDE 2083, va CELLOXIDE 2085 (tit ca déu duoc san xuét boi
Daicel Corporation) va CYRACURE UVR-6105, CYRACURE UVR-6107,
CYRACURE 30, va R-6110 (tAt ca déu duoc san xuit bdi Dow Chemical Japan
Limited). Theo sang ché, hop phan nhya c6 kha ning luu hda polyme hoa cation
t6t hon 12 chita hop chét chira nhom oxetanyl, ma c6 hiéu qua trong vi€c cai
thién cac dac tinh luu hoa ctia hop phan hozc giam b6t do nhét 16ng cia hop
phan. Cac vi du v& hop chat chira nhém oxetanyl nhu vay bao gom
3-etyl-3-hydroxymetyloxetan, 1,4-bis[(3-etyl-3-oxetanyl)metoxymetyl]benzen,
3-etyl-3-(phenoxymetyl)oxetan, di[(3-etyl-3-oxetanyl)metyl]ete,
3-etyl-3-(2-etylhexyloxymetyl)oxetan, va phenol novolac oxetan. Cac vi du vé
c4c san pham thuong mai san c6 ciia nod bao gdbm ARON OXETANE OXT-101,
ARON OXETANE OXT-121, ARON OXETANE OXT-211, ARON OXETANE
OXT-221, va ARON OXETANE OXT-212 (tit ca déu dugc san xuét boi
Toagosei Co., Ltd.). Theo sang ché, hop phan nhyra ¢6 kha nang luu hda polyme
hoa cation t&t hon 1a chtra hop chat chita nhém vinyl ete, ma c¢6 hiéu qua trong
viéc cai thién cac dac tinh Iuu hoa ctia hop phﬁn hodc giam bt do nhét long cua

hop phan. Cac vi du v& hop chét chtta nhom vinyl ete nhu vay bao gém
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2-hydroxyetyl vinyl ete, dietylen glycol monovinyl ete, 4-hydroxybutyl vinyl ete,
dietylen glycol monovinyl ete, trietylen glycol divinyl ete, xyclohexandimetanol
divinyl ete, xyclohexandimetanol monovinyl ete, trixyclodecan vinyl ete,
xyclohexyl vinyl ete, metoxyetyl vinyl ete, etoxyetyl vinyl ete, va
pentaerythritol tetravinyl ete.

<Chét khoi tao c¢6 kha ning polyme hoa cation quang>

Khi hop phan nhya c6 kha ning luu hoa polyme héa cation chira, lam
thanh phan ¢6 kha nang luu héa, it nhit mot hop chit duge lwa chon tir hop chét
chira nhom epoxy, hgp chit chra nhom oxetanyl, va hop chét chira nhom vinyl
ete dugc mo ta & trén, chit khdi tao c6 kha ndng polyme hoa cation quang can
duoc bd sung vao hop phan do cic hop chét nay déu c6 kha ning luu hoa dugc
bang cach polyme hoa cation. Khi dugc chiéu xa bang cac tia ning luong hoat
tinh vi du nhu cac tia nhin théy duoc, céc tia tir ngoai, cac tia X, hodc cac chum
electron, chit khoi tao c6 kha ning polyme hda cation quang tao ra céac loai
cation hodc axit Lewis dé khai tao phan tng polyme hoa cta nhom epoxy hodc
nhom oxetanyl. Chét sinh axit quang dwgc md ta sau day tbt hon 1a dugc su
dung 1am chat khoi tao c6 kha nang polyme hoa cation quang. Khi hop phan
nhua c6 kha ning luu hoa dugc sit dung theo sang ché 14 c¢6 nang luu hoa tia
nhin thdy dugc, tot hon 1a st dung chét khoi tao polyme hoa cation quang véi do
nhay cam cao dic biét v4i anh sang 380 nm hodc 16n hon. Tuy nhién, chit khoi
tao c6 kha ning polyme hoéa cation quang thong thuong 1a hop chét c6 do hap
thu tdi da trong ving budc song gan hodc dudi 300 nm. Do do, chit nhay cam
quang c6 do hép thy t6i da anh sdng & budc song dai hon ving budce song nhu
vay, cu thé 14, dai hon 380 nm can duoc bd sung vao hop phén, khién cho n6 co
thé déy nhanh viéc tao ra cic loai cation hodc axit tu chét khoi tao co kha ning
polyme hoa cation quang bang cach phan hoi lai 4nh sdng & do dai budc song

xung quanh do dai budc song do. Cac vi du vé chét nhay cam quang hoc bao
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gdm cac hop chét anthracen, cac hop chit pyren, cac hop chét cacbonyl, cac hop
chét organosulfua, cac persulfua, cac hop chét redox, cac hop chat azo va diazo,
cac hop chét halogen, va cac chit nhudém giam quang. Hon hop gbm hai hozc
nhiu hop chat nay cling c6 thé duge sit dung. Cac hop chét anthracen dugc uu
tién dic biét do hiéu qua nhay sang cao cua ching. Cac vi du cu thé vé cac hop
chét nay bao gdom ANTHRACURE UVS-1331 va ANTHRACURE UVS-1221
(dugc san xuit boi Kawasaki Kasei Chemicals Ltd.). Ham luong cia chét nhay
quang t6t hon 1a tr 0,1% trong lugng dén 5% trong luong, tdt hon nita 1a tu
0,5% trong luong dén 3% trong lugng.

<Céc hop chat khac>

Hop phan nhya c6 kha ning luu hoa duge st dung theo sang ché tot hon
1a chira cac thanh phan duoc md ta sau day.

<Oligome acrylic>

Hop phan nhya c¢6 kha ning luu hoa bang tia ning lugng hoat tinh duoc
st dung theo sang ché co thé chia oligome acrylic, ma dugc tao nén bang
polyme hda monome (met)acrylic, bén canh hop chét c6 kha niang polyme hoa
gdc 1am thanh phan c6 kha ning luu hoa. Oligome acrylic trong hop phan nhya
¢6 kha nang luu hoa bang tia ning lugng hoat tinh co thé giam d6 co ngoét luu
héa trong quy trinh brc xa va luu hoa hop phan bang cac tia ning luong hoat
tinh va ciing ¢6 thé gidm 4p lyc giao dién gitra chat két dinh va mat dinh vi du
nhu tim phén cuc va mang bao v¢ trong sudt. Diéu nay co thé ngan chan viéc
suy giam cua chit két dinh giita 16p két dinh va mét dinh. Ham luong cia
oligome acrylic tot hon 1a 20% trong lwong hodc nho hon, t6t hon nira 1a 15%
trong luong hodc nhd hon, trén tong luong hop phan nhya c6 kha nang luu hoa
nham ngan chin mot cach dat yéu cau su co ngdt két dinh ctia 16p san pham huu
hoa (16p két dinh). Néu ham luong cia oligome acrylic trong hop phan nhya c6

kha nang luu hoa 1a qua cao, su giam manh veé ty I1¢ phan Gng c6 thé xay ra de
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gy ra sy luu hoa khong dat yéu cau khi hop phan duoc chidu xa bang céc tia
ning luong hoat tinh. Mat khac, ham luong cua oligome acrylic t6t hon 13 3%
trong luong hodc 16n hon, t6t hon nita 1a 5% trong lwong hodc 16n hon, trén téng
luong hop phan nhya c6 kha ning luu hoa.

Khi xét dén kha ning gia cong hodc sy ddng nhit trong qué trinh phu,
hop phan nhya c6 kha ning luu hoa bang tia ning luong hoat tinh t6t hon 14 c6
d6 nhét thdp. Do do, oligome acrylic dugc tao ra bang cach polyme hoéa
(met)acrylic monome ciing t6t hon 1a c6 dd nhét thap. Oligome acrylic ma c6 do
nhét thip va co thé ngin nglra sy co ngdt luu hoa cia 16p két dinh t6t hon 14 co
trong luong phan tir trung binh (Mw) 1a 15000 hodc nho6 hon, t6t hon nita 1a
10000 hoac nho hon, tham chi con tdt hon nita 1a 5000 hodc nho hon. Mat khac,
& ngan chan su co ngdt luu hoa cta 16p san pham luu hoa (16p két dinh),
oligome acrylic tdt hon 1a ¢6 trong lwong phan ti trung binh (Mw) la 500 hoac
16n hon, tét hon nita 1a 1000 hodc 16n hon, tham chi con t6t hon nira 1a 1500
hodc 16n hon. Cac vi du vé (met)acrylic monome ma ¢d thé duoc st dung dé tao
ra oligome acrylic bao gdm céc (C1dén C20) alkyl (met)acrylat vi du nhu metyl
(met)acrylat, etyl (met)acrylat, n-propyl (met)acrylat, isopropyl (met)acrylat,
2-metyl-2-nitropropyl (met)acrylat, n-butyl (met)acrylat, isobutyl (met)acrylat,
sec-butyl (met)acrylat, tert-butyl (met)acrylat, n-pentyl (met)acrylat, tert-pentyl
(met)acrylat, 3-pentyl (met)acrylat, 2,2-dimetylbutyl (met)acrylat, n-hexyl
(met)acrylat, xetyl (met)acrylat, n-octyl (met)acrylat, 2-etylhexyl (met)acrylat,
4-metyl-2-propylpentyl  (met)acrylat, va n-octadexyl (met)acrylat; cac
xycloalkyl (met)acrylat (vi du, xyclohexyl (met)acrylat va xyclopentyl
(met)acrylat); cac aralkyl (met)acrylat (vi du, benzyl (met)acrylat); cac
polyxyclic (met)acrylat (vi du, 2-isobocnyl (met)acrylat, 2-nocbocnylmetyl
(met)acrylat, 5-nocbocnen-2-yl-metyl (met)acrylat, va

3-metyl-2-nocbocnylmetyl (met)acrylat); cac (met)acrylat chira nhém hydroxyl
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(vi dy, hydroxyetyl (met)acrylat, 2-hydroxypropyl (met)acrylat, va
2,3-dihydroxypropylmetyl-butyl ~(met)acrylat); cac alkoxy group- hoac
(met)acrylat chira nhém phenoxy (vi du, 2-metoxyetyl (met)acrylat, 2-etoxyetyl
(met)acrylat, 2-metoxymetoxyetyl (met)acrylat, 3-metoxybutyl (met)acrylat,
etylcacbitol (met)acrylat, va phenoxyetyl (met)acrylat); cac (met)acrylat chira
nhom epoxy (vi dy, glyxidyl (met)acrylat); cac (met)acrylat chira halogen (vi du,
2.2 2-trifloetyl (met)acrylat, 2,2,2-trifloetyletyl (met)acrylat, tetraflopropyl
(met)acrylat, hexaflopropyl (met)acrylat, octaflopentyl (met)acrylat, va
heptadecaflodexyl (met)acrylat); va cac alkylaminoalkyl (met)acrylat (vi du,
dimetylaminoetyl (met)acrylat). Cac (met)acrylat nay c6 thé duoc st dung riéng
hoic sir dung két hop hai hodc nhidu chét. Cac vi du vé oligome acrylic bao gom
ARUFON duoc san xuit boi Toagosei Co., Ltd., Actflow duoc san xuét boi
Soken Chemical & Engineering Co., Ltd., va JONCRYL duoc san xuét boi
BASF Japan Ltd.

<Chét tao axit quang>

Hop phan nhya c6 kha ning luu hoa bang tia ning luong hoat tinh co thé
chtra chit tao axit quang. Viéc st dung hop phan nhya c6 kha nang luu hoa bang
tia nang luong hoat tinh chura chét tao axit quang khién né c6 thé tao ra 16p két
dinh v&i mtc chéng thim nude va do bén cao hon dang ké so véi viéc st dung
hop phan nhya c6 kha niang luu hoa bang tia ning luong hoat tinh khong chua
chét tao axit quang. Chét tao axit quang c6 thé duoc biéu dién bang cong thic
(5) sau day.

Cong thuc (5)

[Cong thtc 12]
L™ X
trong d6 L' 1a cation onium bét ky, va X" 1a anion d6i trong duoc lua
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chon tir nhém bao gdm PFs, SbFs, AsFs, SbCls, BiCls, SnCls, ClO4, anion
dithiocacbamat, va SCN".

Sau day, anion ddi trong X" trong cong thire (5) s& duoc mo ta.

Mic dii nguyén tac khong bi han ché, anion ddi trong X trong cong thitc
(5) tdt hon 1a anion khong i nhan. Khi anion ddi trong X" 14 anion khong ai
nhan, phan ing 4i nhén it c6 kha ndng xay ra vai cation cung ton tai trong phan
tor hoac vai cac vat liéu khac nhau dugc st dung két hop v6i anion, khién cho
chét tao axit quang duoc biéu dién bang chinh céng thic (4) va hop phan chia
c6 thé co dd bén dugc cai thién qua thoi gian. Nhu duge st dung ¢ day, thuét
ngit "anion khong &i nhan" 1a dé chi anion it c6 kha ning trai qua phan Gng ai
nhan. Cac vi du vé& anion nhu vy bao gom PFs, SbFs, AsFs, SbCls, BiCls,
SnClg, ClOy4, anion dithiocacbamat, va SCN".

Cu thé 13, céc vi du uu tién vé chét tao axit quang theo sang ché bao gdm
CYRACURE UVI-6992 va CYRACURE UVI-6974 (tit ca déu dugc san xuét
béi Dow Chemical Japan Limited), ADEKA OPTOMER SP150, ADEKA
OPTOMER SP152, ADEKA OPTOMER SP170, va ADEKA OPTOMER SP172
(tht ca déu duoc san xuit boi ADEKA CORPORATION), IRGACURE 250
(duge san xuét boi Ciba Specialty Chemicals Inc.), CI-5102 va CI-2855 (tat ca
ddu duoc san xudt boi Nippon Soda Co., Ltd.), SAN-AID SI-60L, SAN-AID
SI-80L, SAN-AID SI-100L, SAN-AID SI-110L, va SAN-AID SI-180L (tit ca
ddu duwoc san xudt béi SANSHIN CHEMICAL INDUSTRY CO., LTD.),
CPI-100P va CPI-100A (tAt ca déu dugc san xuit bdi SAN-APRO LTD.), va
WPI-069, WPI-113, WPI-116, WPI-041, WPI-044, WPI-054, WPI-055,
WPAG-281, WPAG-567, va WPAG-596 (tit ca déu duoc san xuat béi Wako
Pure Chemical Industries, Ltd.).

Ham luong cua chét tao axit quang t6t hon 1a tir 0,01 dén 10% trong

lwong, t5t hon nita 1a tir 0,05 dén 5% trong luong, t6t hon nita 1a tr 0,1 dén 3%
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trong luong, trén téng luong hop phan nhya c6 kha nang luu hoa.

<Hop chét chira hoic nhém alkoxy hodc nhém epoxy>

Hop phan nhua c6 kha ning luu hoa bang tia nang luong hoat tinh c6 thé
chtra chit tao axit quang cing v&i hop chit chtra hoic nhom alkoxy hodc nhom
epoxy.

(Hop chét chira nhém epoxy va polyme)

Hop chit c6 mot hodc nhiéu nhém epoxy mdi phan t& hodc polyme
(nhua epoxy) c6 hai hoac nhidu nhém epoxy mdi phan ti co thé duoc sir dung.
Trong trudng hop ndy, hop chét c6 hai hodc nhiéu nhém chirc mdi phén tir phan
ng v6i nhom epoxy co thd duoc st dung két hop voi hop chét chira nhom
epoxy hoidc polyme. Nhom chirc phan tmg v6i nhém epoxy ¢6 thé 1a, vi du,
cacboxyl, phenolic hydroxyl, mercapto, hodc amino thom so cap hoic thi cp.
Cu thé 13, hop chit t5t hon 1 c6 hai hodc nhiéu nhém chire cla loai bat ky néu
trén trong moi phan t khi xét dén cac dic tinh luu hoa ba chiéu.

Céc vi du vé cac polyme c6 mot hodc nhiéu nhom epoxy trong mdi phan
tr bao gdm céc nhya epoxy vi du nhu cac nhya bisphenol A epoxy dugc dan
xuét tir bisphenol A va epiclohydrin, cac nhya bisphenol F epoxy dugc dan xuat
tir bisphenol F va epiclohydrin, cac nhwa bisphenol S epoxy, cac nhua phenol
novolac epoxy, cac nhya cresol novolac epoxy, cac nhya bisphenol A novolac
epoxy, cac nhua bisphenol F novolac epoxy, cac nhua epoxy vong thom, céc
nhwa diphenyl ete epoxy, cac nhwa hydroquinon epoxy, cdc nhya naphtalen
epoxy, cac nhyra biphenyl epoxy, cac nhya floren epoxy, cac nhua epoxy da chuc
vi du nhu cic nhya epoxy ba chuc va cic nhua epoxy bbn chirc, cac nhua
glyxidyl este epoxy, cac nhua glyxidyl amin epoxy, cac nhya hydantoin epoxy,
cac nhua isoxyanurat epoxy, va cac nhya epoxy mach béo. Cac nhya epoxy nay
6 thé dugc halogen hoa hodc duge hydro héa. Cac vi du v& cac san phém nhua

epoxy thuong mai ban sdn bao gbém, nhung khong bi gidi han o, JER Coat 828,
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1001, 801N, 806, 807, 152, 604, 630, 871, YX8000, YX8034, va YX4000 dugc
san xuit boi Japan Epoxy Resins Co., Ltd., EPICLON 830, EPICLON
EXA-835LV, EPICLON HP-4032D, va EPICLON HP-820 dugc san xuét boi
DIC Corporation, cac loat EP4100, cac loat EP4000, va céac loat EPU duoc san
xuat bdi ADEKA CORPORATION, céc loat CELLOXIDE (vi du, 2021, 2021P,
2083, 2085, va 3000), cac loat EPOLEAD, va céac loat EHPE dugc san xuét boi
DAICEL CORPORATION, cac loat YD, cac loat YDF, cac loat YDCN, cac loat
YDB, va cac nhuya phenoxy (cac polyhydroxypolyete dugc tong hop tir cac
bisphenol va epiclohydrin va duoc két thic & ca hai ddu bang cac nhom epoxy,
vi du nhu, cic loat YP) duogc san xuat béi NIPPON STEEL & SUMIKIN
CHEMICAL CO., LTD., cac loat DENACOL duoc san xuit boi Nagase
ChemteX Corporation, va cac loat Epolite duoc san xuét bai Kyoeisha Chemical
Co., Ltd. Cac nhua epoxy nay co thé dugc st dung két hop hai hodc nhiu chét.

(Hop chat chtra nhom alkoxyl va polyme)

Hop chéit c6 nhém alkoxyl trong phén tir c6 thé 12 hop chét da biét bat ky
¢6 it nhat mdt nhoém alkoxyl trong mdi phan tir. Hop chét nhu vay dién hinh 13
hop chét melamin, nhya amino, hodc chét lién két silan.

Ham Iugng cta hop chét c6 hodc nhom alkoxy hodc nhém epoxy thong
thuong 1a 30% trong luong hodc nho hon trén tong luong hop phan nhya c6 kha
nang luu hoa. Néu ham luong ctia hop chéit trong thanh phan 13 qua cao, hop
phin ¢6 thé tao ra d6 két dinh bi suy giam hodc tinh chong va dap bi giam sit
trong thir nghiém roi. Ham luong cta hop chat trong thanh phan t6t hon 14 20%
trong luong hodc nho hon. Mat khac, khi xét dén tinh chéng thAm nuéc, ham
luong ctua hop chat trong thanh phan t6t hon 1a 2% trong luong hodc 16n hon, tbt
hon nita 14 5% trong luwgng hoac 16n hon.

< Chét lién két silan>

Khi hop phan nhya c¢6 kha nang luu hoa dugc sir dung theo sang ché 1a
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c6 kha nang Iuu hoa bang tia ning luong hoat tinh, chét lién két silan co thé
duoc st dung, ma tot hon 1a hop chat c6 kha nang luu hoa bang tia ning luong
hoat tinh. Tuy nhién, ngay ca khi khong c6 kha nang luu hoa bang tia ning
luong hoat tinh, chét lién két silan ciing co thé c¢6 dugc tinh chéng thdm nudc &
muc tuong tu.

Cac vi du v& cac chét lién két silan 1a cac hop chat c6 kha ndng luu hoa
bang tia ning Iugng hoat tinh bao gdm vinyltriclosilan, vinyltrimetoxysilan,
vinyltrietoxysilan, 2-(3,4-epoxyxyclohexyl)etyltrimetoxysilan,
3-glyxidoxypropyltrimetoxysilan, 3-glyxidoxypropylmetyldictoxysilan,
3-glyxidoxypropyltrietoxysilan, p-styryltrimetoxysilan,
3-metacryloxypropylmetyldimetoxysilan, 3-metacryloxypropyltrimetoxysilan,
3-metacryloxypropylmetyldietoxysilan, 3-metacryloxypropyltrictoxysilan, va

3-acryloxypropyltrimetoxysilan.

T6t hon la 3-metacryloxypropyltrimetoxysilan va
3-acryloxypropyltrimetoxysilan.

Céc vi du vé céc chét lién két silan khong c6 kha nang Iuu hoa bang tia
ning luong hoat tinh t&t hon 1a cac chét lién két silan chira nhom amino. Céc vi
du v& cac chét lién két silan chita nhom amino bao gdm cac silan chira nhém
amino vi du nhu y-aminopropyltrimetoxysilan, y-aminopropyltrietoxysilan,
y-aminopropyltriisopropoxysilan, y-aminopropylmetyldimetoxysilan,
y-aminopropylmetyldietoxysilan, y-(2-aminoetyl)aminopropyltrimetoxysilan,
v-(2-aminoetyl)aminopropylmetyldimetoxysilan,
v-(2-aminoetyl)aminopropyltrietoxysilan,
v-(2-aminoetyl)aminopropylmetyldietoxysilan,
v-(2-aminoetyl)aminopropyltriisopropoxysilan,
y-(2-(2-aminoetyl)aminoetyl)aminopropyltrimetoxysilan,

v-(6-aminohexyl)aminopropyltrimetoxysilan,
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3-(N-etylamino)-2-metylpropyltrimetoxysilan, y-ureidopropyltrimetoxysilan,
y-ureidopropyltrietoxysilan, N-phenyl-y-aminopropyltrimetoxysilan,
N-benzyl-y-aminopropyltrimetoxysilan,
N-vinylbenzyl-y-aminopropyltrietoxysilan,
N-xyclohexylaminometyltrietoxysilan,
N-xyclohexylaminometyldietoxymetylsilan, N-phenylaminometyltrimetoxysilan,
(2-aminoetyl)aminometyltrimetoxysilan, va
N,N'-bis[3-(trimetoxysilyl)propyl]etylendiamin; va cic ketimin silan vi du nhu
N-(1,3-dimetylbutyliden)-3-(trietoxysilyl)-1-propanamin.

Cac chét lién két silan chita nhom amino nay cé thé duoc st dung riéng
hoic st dung két hop hai hodc nhidu chét. Trong s6 ching,
y-aminopropyltrimetoxysilan, y-(2-aminoetyl)aminopropyltrimetoxysilan,
v-(2-aminoetyl)aminopropylmetyldimetoxysilan,
v-(2-aminoetyl)aminopropyltrietoxysilan,
v-(2-aminoetyl)aminopropylmetyldietoxysilan, va
N-(1,3-dimetylbutyliden)-3-(trietoxysilyl)-1-propanamin dugc uu tién nham
dam bao tinh két dinh tot.

Ham lugng cua chét lién két silan tot hon 1a nam trong khoang tur 0,01
dén 20% trong luong, tdt hon nira 13 0,05 dén 15% trong lugng, thdm chi con tbt
hon nita 12 0,1 dén 10% trong luong, trén téng luong hop phﬁn nhua co6 kha
nang luu hoa. Néu ham luong nhiéu hon 20% trong lwong, hop phan nhya c6
kha nang luu hoa co thé c6 d6 bén luu trit bi suy gidm, va néu ham lugng it hon
0,1% trong lugng, higu qua két dinh chéng thAm nudc cb thé khong dugc san
xuét ra dat yéu cau.

Céc vi du v& cac chét lign két silan khong c6 kha ning luu hoa bang tia
nang lugng hoat tinh ngoai cac chét néu trén bao gdm

3-ureidopropyltrietoxysilan, 3-clopropyltrimetoxysilan,
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3-mercaptopropylmetyldimetoxysilan, 3-mercaptopropyltrimetoxysilan,
bis(trietoxysilylpropyl)tetrasulfua, 3-isoxyanatopropyltrietoxysilan, va
imidazolsilan.

<Hop chét chira nhom vinyl ete>

Hop phan nhya c6 kha ning luu hoa dugc sir dung theo séang ché &t hon
1a chira hop chat chira nhém vinyl ete, khién cho 16p két dinh san phdm c6 thé
c6 tinh két dinh chéng thAm nudc duogc cai thién véi tAm phén cuc. Mic du chua
6 vi sao c6 dugce hiéu qua néu trén, mot 1y do co thé 12 nhom ete vinyl cua hop
chét c6 thé phan tmg véi tim phan cuc khién cho 16p két dinh san pham c6 thé
c6 d6 bén két dinh dugc cai thién véi tAm phan cuc. Nhim tao nén hon nita tinh
chéng thim nuéc ciia chét két dinh gitra tim phan cuc va 16p két dinh, hop chat
t6t hon nén 12 nhom ete chira vinyl, hop chit c6 kha ning polyme hoa gbc. Ham
lugng cua hop chét t6t hon 14 tir 0,1 dén 19% trong luong trén tong lwong hop
phin nhya c6 kha ning luu hoa.

<Hop chét hitu co-kim loai>

Hop phan nhya c6 kha ndng luu hoa duge sir dung theo sang ché c6 thé
chira hop chat hitu co-kim loai. Hop chét hitu co-kim loai duoc chira trong hop
phan nhya c6 kha nang luu hoa co thé ting cuong hon nita hiéu qua cua sang
ché, cu thé 14, co thé tang cudng hon nita tinh chéng thim nudc clia mang phan
cuc trong cac diéu kién khéc nghiét.

Hop chét hitu co-kim loai t6t hon 1a it nhat mot trong s6 it nhat duogc
chon tir nhém bao gém alkoxit kim loai va chelat kim loai. Alkoxit kim loai c6
thé 13 hop chét ¢ it nhit mot nhém alkoxyl, 1a nhém hiru co, dugc lién két voi
kim loai. Chelat kim loai c6 thé 1a hop chit c6 nhém hitu co dugc lién két hodc
dugc didu phdi véi kim loai v6i nguyén tir oxy gifta chiing. Kim loai t6t hon 1a
titan, nhom, hodc ziricon. Cu thé 13, nhom va ziricon phan ing nhanh hon so véi

titan c6 thé 1am ngan bdt thoi gian bao quén trong binh cia hop phan két dinh va
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giam hi€u qua cai thién do két dinh chéng thAm nuGe. Do d6, kim loai cho hop
chét hitu co-kim loai t6t hon nita 14 titan @& cai thién do két dinh chéng thim
nude caa 16p két dinh.

Khi hop phan nhya c6 kha ning luu hoa theo sang ché chira alkoxit kim
loai 1a hop chét hitu co-kim loai, alkoxit kim loai tot hon 13 ¢6 nhom hitu co
gdm bdn nguyén tir cacbon hodc 16n hon, tdt hon nira 1a sdu nguyén tr cacbon
hodc 16n hon. Néu nhém hitu co ¢6 ba nguyén tir cacbon hodc it hon, hop phan
nhua c6 kha nang luu hoa co6 thé co thoi gian bao quan trong binh ngan hon, va
do két dinh chéng thiAm nudc co thé duge cai thién mot cach it hiéu qua hon.
Nhém hiru co gém sdu nguyén tir cacbon hoac 16n hon ¢6 thé 14, vi du, nhom
octoxy, ma dugc uu tién st dung. Céc vi du wu tién v& alkoxit kim loai bao gom
tetraisopropyl titanat, tatra-n-butyl titanat, butyl titanat dime, tetraoctyl titanat,
tert-amyl  titanat, tetra-tert-butyl titanat, tetrastearyl titanat, ziricon
tetraisopropoxit,  ziricon  tetra-n-butoxit,  ziricon tetraoctoxit,  ziricon
tetra-tert-butoxit, ziricon tetrapropoxit, nhom sec-butylat, nhém etylat, nhom
isopropylat, nhoém butylat, nhoém diisopropylat mono-sec-butylat, va
mono-sec-butoxy nhom diisopropylat. Cu thé 13, tetraoctyl titanat dugc wu tién.

Khi hop phan nhya c6 kha nang luu hoa theo sang ché chua chelat kim
loai 1a hop chét hitu co-kim loai, chelat kim loai tot hon 1a ¢6 nhom hitu co gém
bdn nguyén tir cacbon hodc 16n hon. Néu nhom hitu co ¢6 ba nguyén tir cacbon
hoic it hon, hop phan nhua c6 kha nang luu hoa co thé c6 thoi gian bao quan
trong binh ngan hon, va do két dinh chdng tham nudc c6 thé duoc cai thién mot
cach kém hiéu qua hon. Nhém hitu co gdm bdn nguyén t& cacbon hodc 16n hon
c6 thé 13, vi du, nhom axetylaxetonat, nhom etylaxetoaxetat, nhom isostearat,
hodc nhom octylenglycolat. Trong s6 chung, nhom hitu co t6t hon 12 nhém
axetylaxetonat hodc nhom etylaxetoaxetat khi xét dén do két dinh chéng thim

murde ctia 16p két dinh. Céc vi du wu tién vé chelat kim loai bao gdm titan
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axetylaxetonat, titan octylenglycolat, titan tetraaxetylaxetonat, titan
etylaxetoaxetat, polyhydroxytitan strearat, dipropoxy-bis(axetylaxetonato)titan,
dibutoxytitan-bis(octylenglycolat), dipropoxytitan-bis(etylaxetoaxetat), titan
lactat, titan dietanolaminat, titan trietanolaminat, dipropoxytitan-bis(lactat),
dipropoxytitan-bis(trietanolaminat), di-n-butoxytitan-bis(trietanolaminat),
tri-n-butoxytitan monostearat, diisopropoxybis(etylaxetoaxetat)titan,
diisopropoxybis(axetylaxetat)titan, diisopropoxybis(axetylaxeton)titan, cac hop
chat phosphat-titan, mudi titan lactat amoni,
titan-1,3-propandioxybis(etylaxetoaxetat), cac hop chat
dodexylbenzenesulfonat-titan, titan aminoetylaminoetanolat, ziricon
tetraaxetylaxetonat, ziricon monoaxetylaxetonat, ziricon bisaxetylaxetonat,
ziricon axetylaxetonat bisetylaxetoaxetat, ziricon axetat,
tri-n-butoxyetylaxetoaxetat ziricon, di-n-butoxybis(etylaxetoaxetat)ziconium,
n-butoxytris(etylaxetoaxetat)ziricon, tetrakis(n-propylaxetoaxetat)ziricon,
tetrakis(axetylaxetoaxetat)ziricon, tetrakis(etylaxetoaxetat)ziricon, nhom
etylaxetoaxetat, nhom axetylaxetonat, nhom axetylaxetonat bisetylaxetoaxetat,
diisopropoxyetylaxetoaxetat nhom, diisopropoxyaxetylaxetonat nhom,
isopropoxybis(etylaxetoaxetat)nhom, isopropoxybis(axetylaxetonat)nhom,
tris(etylaxetoaxetat)nhdm, tris(axetylaxetonat)nhom, va nhom
monoaxetylaxetonat bis(etylaxetoaxetat). Cu thé 13, titan axetylaxetonat va titan
etylaxetoaxetat dugc uu tién.

Ngoai cac chit duoc néu trén, cac vi du vé hop chat hitu co-kim loai ma
¢6 thé duoc st dung theo sang ché bao gdém cac mudi kim loai cua cic axit
cacboxylic hitu co, vi du nhu kém octoat, kém laurat, kém stearat, va tin octoat;
va cac hop chit kém chelat vi du nhu k&m axetylaxeton chelat, kém
benzoylaxeton chelat, k&m dibenzoylmetan chelat, va kém etyl axetoaxetat

chelat.
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Theo sang ché, ham lugng cta hop chét hitu co-kim loai t6t hon 13 nam
trong khoang tr 0,05 dén 9 phan trong lugng, t6t hon nita 1a nam trong khoang
tir 0,1 dén 8 phan trong lugng, tham chi con t6t hon nita 1a ndm trong khoang tir
0,15 dén 5 phan trong luong, trén co sé 100 phan trong luong cua tong luong
cac thanh phan c6 kha ning luu hoa bang tia ning luong hoat tinh. Néu ham
lugng cua hop chét hitu co-kim loai nhiéu hon 9 phan trong luong, hop phan két
dinh c6 thé co d6 bén lwu trit bi suy giam, hoic ham lugng cla cac thanh phan
dé lien két v6i tm phan cuc hodc cac mang bao vé co thé 14 tuong doi khong
dat yéu cau, ma c6 thé dan dén do6 két dinh bi suy giam. Néu ham lugng ctia hop
chét hitu co-kim loai it hon 0,05 phan trong luong, hidu qua két dinh chéng
thdm nudc c6 thé duoc tao ra ma khong dat yéu cau.

<Hop chit c6 kha ning trai qua hd bién keto-cnol >

Hop phan nhya c6 kha ning luu hoa duge sir dung theo sang ché co thé
chira hop chat c6 kha ning trai qua hd bién keto-enol. Trong trang thai duogc uu
tién, vi du, hop chat c6 kha niang trai qua hd bién keto-enol ¢ thé duoc bd sung
vao hop phan nhua c6 kha ning luu hoa chira chit lién két chéo hodc vao hop
phan nhya c6 kha ning luu hoa dé duoc st dung cung véi chét lién két chéo.
Diéu nay khién cho c6 thé ngan ngira, sau khi bd sung hop chét hitu co-kim loai,
su tang qua muc vé dd nhét ctia hop phan nhya c6 kha nang luu hoa, sy dong tu
cta hop phan nhya c6 kha nang luu héa, va su tao ra microgel, khién cho thoi
gian bao quan trong binh cua hop phan c6 thé duoc kéo dai mot cach hiéu qua.

Bét ky trong s6 céc hop chét B-dicacbonyl khac nhau c6 the dugc sit
dung lam hop chét c6 kha ning trai qua hd bién keto-enol. Cac vi du bao gdm
cac P-diketon vi du nhu axetyl axeton, 2.4-hexandion, 3,5-heptandion,
2-metylhexan-3,5-dion, 6-metylheptan-2,4-dion, va 2,6-dimetylheptan-3,5-dion;
cac axetoaxetic este vi du nhu metyl axctoaxetat, etyl axetoaxetat, isopropyl

axetoaxetat, va tert-butyl axetoaxetat; cac propionyl axetat este vi du nhu etyl
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propionyl axetat, propionyl etyl axetat, isopropyl propionyl axetat, va tert-butyl
propionyl axetat; cac isobutyryl axetat este vi du nhu etyl isobutyryl axetat,
isobutyryl etyl axetat, isopropyl isobutyryl axetat, va tert-butyl isobutyryl axetat;
va cac malonic este vi du nhu metyl malonat va etyl malonat. Cac hop chét dic
biét wu tién bao gdm axetyl axeton va cac axetoaxetic este. Cac hop chét nay co
kha ning trai qua hd bién keto-enol co thé duoc st dung riéng hodc st dung két
hop hai hogc nhiéu chét.

Hop chét co kha ning trai qua hd bién keto-enol c6 thé duge sir dung véi
luong, vi du, tir 0,05 dén 10 phén trong luong, t6t hon 14 tir 0,2 dén 3 phén trong
luong (vi du, tr 0,3 dén 2 phén trong luong) trén co s 1 phan trong luong cla
hop chét hitu co-kim loai. Néu hop chét duge sir dung v6i lugng nho hon 0,05
phan trong luong trén co so 1 phan trong luong cua hop chét hitu co-kim loai,
n6 kho c6 thé tao ra da‘iy du hiéu qua st dung cua hop chét. Mit khac, néu hop
chit dugc st dung vé6i lugng 16n hon 10 phan trong lugng trén co s& 1 phan
trong lugng cta hop chét hitu co-kim loai, n6 c6 thé phan tng qua mtrc v6i hop
chét hitu co-kim loai khién n6 kho c6 thé tao ra tinh chéng thim nuéc mong
mubn.

<Céac chat phu gia ngoai cac chét néu trén >

Hop phan nhya c¢6 kha ndng luu hoa dugc s dung theo sang ché ciing co
thé chira chat bat ky trong sd cac chit phu gia lam céac thanh phan tiy chon khac
mién 1a cac muc dich va cac hiéu qua cla sang ché khong bi anh huéng. Cac vi
du vé cac chit phu gia nhu vay bao gdm cac polyme hodc cac oligome vi du nhu
nhwa epoxy, polyamit, polyamit imit, polyuretan, polybutadien, polyclopren,
polyete, polyeste, cadc copolyme khéi styren-butadien, nhya dau hoa, nhua xylen,
nhya keton, nhua xenluloza, cic flooligome, céac silicon oligome, va cac
polysulfua oligome, cac chat khoi tao polyme hoa vi du nhu phenothiazin va

2,6-di-tert-butyl-4-metylphenol, cac chit hd trg khai tao polyme hoa, cac chat
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lam d8u mau, cac chat cai bién kha ning thdm udt, cac chat hoat dong bé mit,
cc chat déo hoa, cac chét hép thu tia tir ngoai, cac chét lam déy vO CO, CAC chét
nhudm, va cac thudc nhudm.

Ham lugng cia cac chét phu gia nay thong thuong 1a tir 0 dén 10% trong
luwong, t5t hon 1a tr 0 dén 5% trong lugng, t6t hon nita 1 tx 0 dén 3% trong
lwong, trén tong lwong hop phan nhya c6 kha nang luu hoa.

Khi xét dén cac vat liéu c6 do an toan, do kich ung da it hon dugc uu
tién sir dung lam cac thanh phan c6 kha nang luu hoa cho hop phan nhya c6 kha
nang luu hoa duogc st dung theo sang ché. Do kich tmg da c6 thé dugc danh gia
v6i chi sb duoc goi 14 chi sé kich tmg so cip (P.LL). PLL, ma dugc do bing
phuong phap Draize, duoc st dung rOng rai dé chi bdo mirc @6 cta cic bénh vé
da. Céc gia tri duoc do duoc thé hién trong thang tir 0 dén 8, va gié trj thap hon
1a dé chi cac dic tinh kich Gng thip hon. Céc gid tri P.LI. nén dugc coi la cac gia
tri tham khao do céc 15i do 1a twong ddi 6n. P.LL ciia cac thanh phan t6t hon la
4 hogc nhé hon, tét hon nita 14 3 hodc nho hon, tot hon nita 1a 2 hodc nho hon.

<Mang phan cuc>

Mang phan cyc theo sang ché bao gdm tAm phan cuc va 16p nhya duoc
luu hoa dugc tao nén trén it nhat mot bé mit cua tdm phan cuc b?mg cach luu
hoa hop phin nhua co kha ning luu héa. Cu thé 13, 16p nhya duge luu hoa tot
hon 1a 16p két dinh, va mang phan cuc t5t hon la c6 mang bao vé trong sudt
duoc bd tri trén it nhat mot b mat cua tAm phan cyuc voi 16p két dinh dugc dit ¢
gifta. Sau ddy, mang phéin cuc bao gdm tdm phan cuc va mang bao vé trong sudt
duoc bé tri trén it nhit mot bé mat cua tAm phéan cuc voi 16p két dinh dugc dit &
gitra s€ dugc mo ta bang vi du.

<L6p nhya dugc luu hoa>

Lép nhua dugce luu hoa, dac biét 1a 16p két dinh, duogc tao nén tir hop

phan nhua c6 kha ning luu hoa tt hon 1a c6 d¢ day tir 0,01 dén 3,0 um. Néu 16p
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nhwa duoc Twu héa 1a qué méng, c6 thé c6 do bén dinh khong dat yéu cau vao do
bén troc bi giam stt, ma khéng dwgc wu tién. Néu 16p nhua duge luu hoa 1a qua
day, né co thé dé dang bi boc ra khi ap luc duoc tac dung vao mat cit ngang cua
mang phan cuc, khién cho cac nhuoc diém boc co thé xay ra, ma khong dugc uu
tién. Do day cua 16p két dinh 8t hon nira 14 tir 0,1 dén 2,5 pm, tot hon nita 1a tir
0,5 dén 1,5 um.

Hop phén nhua c6 kha nang luu hoa tdt hon 1a duoc lua chon sao cho nod
¢6 thé tao ra 16p nhua duoc luu héa, dic bist 1a 16p két dinh, v6i nhiét do chuyén
hoéa thuy tinh (Tg) 1la 60°C hodc 16n hon, tbt hon nita 1a 70°C hodc 16n hon,
tham chi con tdt hon nita 1a 75°C hodc 16n hon, con t6t hon nira 1 100°C hogc
16n hon, vin con t6t hon nita 1a 120°C hodc 16n hon. Mit khéc, néu 16p két dinh
c6 Tg qué cao, nod ¢coO thé 1am giam do linh hoat cia mang phén cuc. Do do, 16p
két dinh t6t hon 1a c6 Tg 1a 300°C hozc nho hon, tot hon nita 1a 240°C hozc nhé
hon, tham chi con tét hon nita la 180°C hodc nho hon. Nhiét d chuyén héa thuy
tinh (Tg) c6 thé duoc do bing nhét két dong RSA-III duoc san xuat boi TA
Instruments trong cac diéu kién sau day: kich thudc mau, rong 10 mm, dai 30
mm; khoang cach kep, 20 mm,; trang thai do, trang thai kéo cang; tan s6, 1 Hz;
tbc d6 tang nhiét do, 5°C/phat. P nhdt dong duoc do, va nhiét dd dinh 6 duoc
st dung 1a Tg.

Hop phéan nhya c6 kha nang luu hoa cling duge wu tién sao cho no co thé
tao nén 16p nhya duoc luu hoa, dac biét la 1op két dinh, véi moddun luu triv 14 1,0
x 107 Pa hodc 16n hon, tot hon nita 1a 1,0 x 10® Pa hodc 16n hon, & 25°C. Cac
16p két dinh nhay 4p suét c6 modun luu trit tir 1,0 x 10° Pa dén 1,0 x 10° Pa, ma
khac véi mddun luu trit cia 16p két dinh. Médun Iuu trit cta 16p két dinh c6 anh
hudng dén viée nit cua tam phan cyc trong cac chu trinh nhiét (vi du, tir -40°C
dén 80°C) duoc ap dung lén mang phéan cuc. Néu médun luu trix 12 thép, hién

twong nut co thé dé dang xay ra trong tdm phéan cyc. Khoang nhiét d6 ¢ dé lop
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két dinh c6 thé co modun luu trit cao tot hon nita 12 80°C hodc nho hon, t6t hon
nita 12 90°C hodc nho hon. Mdédun luu trir co thé duoc do cung voi nhiét do
chuyén héa thity tinh (Tg) st dung nhot ké dong RSA-III dugc san xuét bai TA
Instruments trong cung cac diéu kién. Nhét ké dong duge do, va mddun luu trix
san pham (E') dugc st dung.

Mang phéan cyc theo sang ché c6 thé uu tién 1a dugc san xuat boi phuong
phép bao gdm cac bude: phi hop phan nhya c6 kha nang luu hoa theo sang ché
1én it nhat mét bé mit cta tAm phéan cuc; va luu hoa hop ph?m nhua c6 kha nang
luu hoa bang cac tia ning lugng hoat tinh dugc chiéu tir phia bé mit tdm phan
cuc hodc phia bé mat dugc phu hop ph?m nhua c6 kha nang luu hoa. Trong budce
lién két cua phuong phap san xuit nay, tim phan cuc t6t hon 1a c6 ham luong
nuée tr 8 dén 19%. Ngoai ra, mang phan cuc bao gdm tAm phan cuc, 16p két
dinh, va mang bao v¢ trong sudt duogc bd tri trén it nhit mot bé mit cua tAm
phan cuc vo1 16p két dinh duoc dit & gifta co thé duge san xuét boi phuong phap
bao gdm cac budc: phu hop phan nhua c6 kha nang luu hoa lén bé mat cua it
nhét mot tim phan cuc va mang bao vé trong sudt; ép tAm phan cuc va mang
bao vé trong sudt; va lién két tAm phan cuc va mang bao vé trong sudt véi 16p
két dinh duogc tao nén gitta chung bang cach Iwu hoa hop phan nhwa c6 kha ning
luu hoa bang cac tia ning luong hoat tinh dugc chiéu tir phia bé mit tAim phan
cuc hodc phia bé mit mang bao vé trong sudt.

T4m phén cuc va mang bao vé trong sudt co thé duoc tién hanh xir 1y cai
bién bé mit trude khi chiung dwoc phit véi hop phan nhua c6 kha nang luu héa.
Cu thé 13, bé mit cua tAm phén cuc t5t hon 1a duoc tién hanh xt Iy cai bién bé
mit trude khi ching dugc phu hop ph?ln nhua c6 kha nang luu hoéa hodc duoc
tién hanh ép. Xt 1y cai bién b mat ¢6 the 1a, vi du, xt 1y corona, xir Iy plasma,
hoac xir Iy ITRO, va cu thé 14, wu tién 1a xtt 1y corona. X Iy corona c6 thé tao ra

cac nhom chire phan cuc vi du nhu cac nhém cacbonyl va amino trén bé mat cua
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tAm phan cuc, ma ¢ thé cai thién do két dinh v6i 16p nhya dugc luu hoa. Ngoai
ra, hi€u qué tro co thé duoc tao ra dé loai bo cac vat ngoai ra khoi bé mit va
giam d nham trén bé mit, ma khién no6 c6 thé tao ra mang phén cuc véi cac dac
tinh bé ngoai t6t.

Phuong phap phu hop phan nhua c6 kha ning luu hoa co thé duoc luva
chon mot cach thich hop, phu thudc vao do nhét cua hop phan nhya c6 kha ning
luu hoa va d§ day mong mudn, tr, vi du, cac phwong phéap st dung phtl nguoc,
phu in 16m (truc tiép, nguogc, hodc dich vi), phu nguoc thanh, phi cuén, phu
nhudém, pht thanh, hodc phu can. Hop phﬁn nhua c6 kha nang luu hoa dugc st
dung theo sang ché t&t hon 14 c6 d nhét tir 3 dén 100 mPa-s, t6t hon nita 1a tir 5
dén 50 mPa-s, tot hon nita 1a tir 10 dén 30 mPa-s. D nhét qua cao cua cua hop
phan nhya c6 kha niang luu hoa cb thé gay ra do tron bé mat thip hoic bé ngoai
x4u sau khi phu, va do d6 khong dugc uvu tién. Khi dugc phu, hop phén nhua co
khéa ning luu hoa dugc st dung theo sang ché ¢o thé duoc lam néng hodc dugce
Jam mat dé c6 dd nhét duoc didu chinh trong khodng mong mudn.

Tam phan cyc va mang bao vé trong sudt duge ép v6i hop phan nhya c6
kha nang Ivu héa dugc phit dugc mé ta ¢ trén va dugc dat ¢ gitta. Tam phan cuc
va mang bao vé trong sudt co thé duogc ép sir dung phu cudn hodc cac phuong
tién khéac.

<Luu hoa hop phan nhya c6 kha nang luu hoa>

Theo sang ché, hop phan nhya c6 kha ning luu héa t6t hon la dugc sit
dung dudi dang hop phan nhua c6 kha niang luu hoa bang tia ning luong hoat
tinh. Hop phan nhya c6 kha niang luu hoa bang tia ning luong hoat tinh c6 thé
duoc st dung dudi dang c6 kha nang luu hoa bang chum dién ti, c6 kha nang
lwu hoa bang tia tir ngoai, hodc c6 kha nang luu hoa bang tia nhin thay duoc.
Khi xét dén hiéu suét, hop phin nhua c6 kha nang luu héa tot hon 1a c6 dang

hop phan nhya c6 kha nang luu hoa béng tia nhin thiy duogc.
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<<Hop phan c6 kha ning luu hoa bang tia nang lwong hoat tinh >>

Sau khi ép tAm phan cyc va mang bao vé trong sudt, hop phan nhya c6
kha nang luu hoa bang tia ning luong hoat tinh duge luu héa bang cach chiéu
cac tia nang lwong hoat tinh (vi du nhu cac chum electron, cac tia tu ngoai, hoac
c4c tia nhin thdy duoc) vao hop phan, khién cho 16p két dinh duoc tao ra. Cac tia
ning luong hoat tinh (vi du nhu cac chum electron, cac tia tir ngoai, hodc céc tia
nhin thiy dugc) co thé duge chidu theo chiéu thich hop bat ky. Uu tién 14, cac
tia nang lugng hoat tinh dugc chiéu ¢ phia mang bao vé trong sudt. Néu duoc
chiéu tir phia tAdm phan cyc, cac tia nang luong hoat tinh (vi du nhu cac chum
electron, c4c tia tr ngoai, hoac céac tia nhin théy duoc) co thé 1am thoai hoa tAm
phéan cuc.

<<Hop phan c6 kha ning luu hoa bang chum dién ti >>

Céc chim electron c¢6 thé duoc chibu trong cac diéu kién phu hop bét ky
& d6 hop phan nhya c6 kha nang luu hoa bang tia ning lugng hoat tinh 1a hop
phﬁn c6 kha nang luu hoa bﬁng chum dién tr co thé dugc luu hoa. Vi du, céc
chim electron tdt hon 14 duoc 4p dung voi dién ap gia tdc bang 5 kV dén 300 kV,
t6t hon nira 13 10 kV dén 250 kV. Néu dién ap gia toc thap hon so voi 5 KV, cac
chum electron ¢6 thé khong dén duoc chét két dinh, khién cho xay ra hién tugng
luu hoa khong dat yéu cAu. Néu dién ap gia tdc 16n hon so véi 300 kV, cac chum
electron c6 thé co cudng do thaim nhap vat chét qua cao va do d6 cd thé 1am hu
hai mang bao v¢ trong sudt hodc tAm phan cuc. Liéu tiép xtic tot hon 14 tix 5 dén
100 kGy, tbt hon nita 14 tir 10 dén 75 kGy. O liéu tiép xtc nhé hon 5 kGy, chét
k&t dinh c6 thé dwoc luu hoa khong dat yéu ciu. Liéu tiép xtic 16n hon 100 kGy
c6 thé 1am hu hai mang bao vé trong sudt hodc tim phan cuc va gay ra hién
tuong mét mau vang hodc gidm vé d6 bén co hoc, ma c¢b thé khién cho khong
thé thu duoc cac dic tinh quang hoc mong mudn.

Buc xa tia dién tir thong thuong duoc tao ra trong khi tro. Néu can thiét,
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tuy nhién, buc xa tia dién tir ¢o thé duoc thuc hién trong khong khi hodc trong
cac diéu kién ¢ d6 lugng nhd oxy dugc cung cép. Khi oxy dugc thém vao mot
cach hop ly, btric xa dugc thém oxy co thé duoc tao ra mot cach cd ¥ trén bé mat
cua mang bao vé¢ trong sudt, ma voi nd cac chum electron duge chiéu dau tién,
khién cho mang bao vé trong sudt co thé duoc ngan ngira khong bi hity hoai va
cac chum electron ¢6 thé duoc chiéu mdt cach hidu qua chi 1én chit két dinh,
mic du né phu thudc vao vat liéu cia mang bao vé trong subt.

<<Hop phan c6 kha ning Iuu hoa bang tia tir ngoai va hop phan c6 kha
nang luu hoa bang tia nhin thdy dugc >>

Phuong phép theo sang ché dé san xudt mang phan cuc t5t hon 1a s
dung cac tia nang lugng hoat tinh bao gdm cac tia nhin thiy dugc véi do dai
budc séng nam trong khodng tir 380 nm dén 450 nm, cu thé 14, c4c tia nhin thay
dwoc ma lidu ctia né 13 cao nhat & do dai budc song nam trong khoang tir 380
nm dén 450 nm. Khi mang bao vé trong sudt dugc st dung theo hop phan co
kha nang luu hoa béng tia nhin thy duogc hodc tia ti ngoai c6 kha nang hép thy
cac tia tr ngoai (mang bao vé khong truyén tia tir ngoai), nod co thé hap thy anh
sang voi cac d9 dai budce song ngan hon khoang 380 nm. Diéu nay c6 nghia 1a
anh sang vadi cac do dai budc song ngan hon 380 nm khong thé dén duogc hop
phan nhya c6 kha niang luu hoa bang tia ning luong hoat tinh va do d6 khong
thé gop phan vao phan (mg polyme hoa ctia hop phan. Khi duoc hép thy bang
mang bao vé trong subt, anh sang v&i cac do dai budc song ngan hon 380 nm
cling dwoc chuyén ddi thanh nhiét, khién cho chinh mang bao vé trong sudt c6
thé tao ra nhiét, ma c6 thé gay ra nhugc diém vi du nhu nhin hoic gép mang
phan cuc. Theo sang ché, do d6, khi hop phan c6 kha ning polyme hoa tia nhin
théy duoc hodc tia tir ngoai duoc st dung, bd tao tia nang luong hoat tinh dugc
sir dung tot hon 1a khong phat ra 4nh sang vai cac do dai budc song ngan hon

380 nm. Cu thé hon 14, ty 18 cta tong dd roi sang trong vang do dai budc song tir
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380 dén 440 nm dén tong do roi sang trong khoang do dai budc song tir 250 dén
370 nm tét hon 14 tir 100:0 dén 100:50, t6t hon nira la tir 100:0 dén 100:40. Theo
sang ché, nguén cua céc tia nang luong hoat tinh t5t hon 1a dén halogen kim loai
chira gali hodc ngudn sang LED c6 kha nang phat ra anh sang v6i do dai bude
song nam trong khoang tir 380 dén 440 nm. Mit khac, ngudn sang chira cac do
dai bude séng nhin thdy duge hodc tia ti ngoai, vi du nhu dén thiy ngan ap suét
thap, dén thily ngan ap suit trung binh, dén thuy ngan ap suét cao, dén thiy ngan
ap suat cyc cao, dén huynh quang, dén xenon, dén halogen, den ho quang
cacbon, dén halogen kim loai, dén huynh quang, dén tungsten, dén gali, tia laze
excime, hodc anh sang mat troi co thé duoc str dung két hop véi bd loc bang tan
dé chin anh sang tia tir ngoai voi cac do dai budc song ngan hon 380 nm. Nham
muc dich ngin ngira mang phan cyc khéng bi nhan trong khi cai thién kha nang
ctia chét két dinh cta 16p két dinh gifta tdm phan cuc va mang bao vé trong subt,
tdt hon 1a st dung c4c tia nang luong hoat tinh c6 duoc tir dén halogen kim loai
chtra gali qua by loc bang tan co kha niang chin sang voi cic budc song ngan
hon 380 nm hoic st dung céc tia nang lugng hoat tinh véi bude song béng 405
nm thu duge véi ngudn sang LED.

Khi hop phan nhya c6 kha nang luu hoa bang tia ning lugng hoat tinh 13
¢6 kha nang luu hoa bang tia nhin thdy dugc hoic tia tir ngoai, hop phan nhya co
kha ning luu hoa bang tia ning luong hoat tinh tdt hon 1a duoc gia nhiét trude
khi duoc chiéu xa bang cac tia nhin thiy dugc hoic céc tia ti ngoai (gia nhiét
trude khi chiéu xa). Trong truong hop nay, hop phan tot hon 1a duoc gia nhiét
dén 40°C hoac cao hon, tot hon nita 1a 50°C hodc cao hon. Hop phﬁn nhua c6
kha nang luu hoa bang tia nang lwong hoat tinh cling t5t hon 1a dugc x{r Iy nhiét
sau khi dugc gia nhiét bang cac tia nhin thay dugc hodc cac tia t& ngoai (gia
nhiét sau khi chiéu xa). Trong truong hop nay, hop phan t6t hon 1a duoc gia

nhiét dén 40°C hoic cao hon, tdt hon nita 1a 50°C hodc cao hon.
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Hop phéan nhwa c6 kha ning luu hoa bang tia nang lwong hoat tinh theo
sang ché 1a dac biét thich hop dé sir dung trong viée tao ra 16p két dinh dé két
nbi tAm phén cyc va mang bdo vé trong sudt voi do truyén sang c6 do dai budce
soéng 365 nm nho hon 5%. Khi chira chat khoi tao quang polyme hoa c6 cong
thirc (3) duoc thé hién & trén, hop phan nhua 6 kha nang luu héa bang tia ning
lurong hoat tinh theo sang ché co thé tao ra 16p két dinh duoc luu hoa bang cach
duoc chiéu xa bdi cac tia tir ngoai qua mang bao vé trong sudt co kha ning hap
thy UV. Trong truong hgp nay, 16p két dinh ¢6 thé dugc luu hoa ngay ca trong
mang phan cuc bao gbm tAm phan cuc va cac mang bao vé trong sudt dugc dit
trén ca hai phia cua tdm phan cuc va mdi trong sb ching c6 kha ning hép thu
UV. Tuy nhién, can hiéu rang, 16p két dinh ciing c6 thé luu hoa trong mang phan
cuc 6 d6 cac mang bao vé trong subt dugc dat trén tAm phéan cuc khong c6 kha
nang hép thu UV. Nhu dugc sit dung ¢ day, thuat nglt "cadc mang bao v¢ trong
sudt c6 kha ning hip thy UV" c6 nghia 1a cac mang bao vé trong sudt voi do
truyén sang 380 nm nho hon 10%.

Cac phuong phap dé cung cip kha ning hap thy UV cho mang bao vé
trong sudt bao gbém phuong phép bd sung chét hap thu tia t& ngoai vao mang
bao vé trong sudt va phuong phap dit, trén bé mit ctia mang bao vé trong subt,
16p xtt 1y bé mit chira chat hap thu tia t ngoai.

Cac vi du vé chit hép thu tia to ngoai bao gém cac hop chét
oxybenzophenon, cac hop chét benzotriazol, cac hop chit salixylat este, cic hop
chét benzophenon, cac hop chét xyanoacrylat, cac hop chat mudi phirc nikel, va
cac hop chit triazin da biét thong thudng.

Sau khi tAm phan cuc va mang bao vé trong subt duoc ép voi nhau, hop
phan nhya c6 kha ning luu hoa bang tia ning lugng hoat tinh duoc luu hoa bang
cach chiéu céac tia nang luong hoat tinh (vi du nhu cac chum electron, cac tia tur

ngoal, hodc cac tia nhin thdy duoc) dé tao ra 16p két dinh. Cac tia ning lugng
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hoat tinh (vi du nhu céc chum electron, céc tia tir ngoai, hodc cac tia nhin théy
duogc) co thé duoc chiéu tir huéng thich hop bét ky. Tét hon 13, cac tia ning
lrong hoat tinh duoc chiéu dén hop phan tir phia mang bao vé trong sudt. Néu
duoc chiéu tir phia thm phan cuc, cac tia nang luong hoat tinh (vi du nhu cac
chum electron, céac tia tr ngoai, hodc céac tia nhin théy duoc) co thé lam thoai
hoa tAm phén cue.

Khi mang phan cuc theo sang ché dugc san xuit s dung dudng lién tyc,
van tbc dudng tot hon 1a tir 1 dén 500 m/phit, tét hon nita 1a tir 5 dén 300
m/phit, tbt hon nita 14 tir 10 dén 100 m/phit, phu thudc vao thoi gian yéu cau dé
luu hoa hop phan nhya c6 kha nang luu hoa. Néu van tdc dudong qué thap, hidu
suat co thé thép, hodc hu hai cho mang bao v¢ trong subdt c6 thé 1a qua nhiéu, ma
c6 thé khién khong thé san xuét ra mang phan cuc c6 kha nang chiu dugc cac
thir nghiém d6 bén hodc cac thir nghiém khac. Néu toc do dudng 1a qua cao, hop
phan nhya c6 kha ning luu hoa cé thé duoc luu hoa khong dat yéu cau, khién
cho khong dat duogc do két dinh mong muén.

Mang phéan cuc theo sang ché &t hon 1a bao gdm tdm phan cuc va mang
bio vé trong sudt dugce lién két cung véi 16p két dinh ma duge dat ¢ gitra va lam
tur 16p san pham luu héa cla hop phan nhya c6 kha nang luu hoa bang tia ning
luong hoat tinh. Mang phan cuc nhu vay co thé con bao gém 16p tao diéu kién
két dinh gilta mang bao v¢ trong subt va 16p két dinh. Vi du, 16p tao diéu kién
két dinh c6 thé duge lam tir nhua bat ky thich hop c6 khung polyeste, khung
polyete, khung polycacbonat, khung polyuretan, khung silicon, khung polyamit,
khung polyimit, khung rugu polyvinyl, hodc cac khung polyme khac. Cac nhya
polyme nay co thé duoc st dung riéng hodc su dung két hop hai hodc nhiu chit.
Céc chat phu gia khac cling c6 thé duoc bd sung dé tao ra 16p tao didu kién két
dinh. Cu thé hon 13, chét dinh, chit hip thu tia tir ngoai, chat chéng oxy hoa,

hodc chat én dinh vi du nhu chét 6n dinh chiu nhiét ciing ¢6 thé duoc st dung dé
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tao ra 16p tao diéu kién két dinh.

Thong thuong, 16p tao diéu kién két dinh duoc cung cép tu trudc trén
mang bao v¢ trong sudt, va sau do6 phia 16p tao diéu kién két dinh ctia mang bao
vé trong subt dugc lién két voi tAm phan cuc voi 16p két dinh. Lop tao didu kién
két dinh c6 thé dugc tao ra st dung k¥ thuat da biét ma bao gém phu vat liéu tao
16p tao diéu kién két dinh 1én trén mang bao vé trong sudt va 1am kho vat liéu.
Vit lidu tao 16p tao didu kién két dinh thong thuong dugc chuan bi dudi dang
dung dich ma duoc lam lodng t6i nong do thich hop xét dén do day 16p phu sau
khi khd, d0 mudt cha 16p phu, va cac nhan td khac. Sau khi duoc lam khd, 16p
tao diéu kién két dinh t&t hon 1a ¢6 do day tir 0,01 dén 5 pm, tot hon nira 13 0,02
dén 2 um, tham chi con tdt hon nita 1a 0,05 dén 1 pm. Hai hodc nhicu 16p tao
didu kién két dinh c6 thé duoc dé xuat. Cling trong truong hop nay, tong do day
cua cac 16p tao didu kién két dinh tot hon 13 nam trong khoang nhu vay.

<T4m phan cuc>

Céc tAm phan cuc bat ky ¢ thé dugc sir dung ma khong bi gisi han. TAm
phan cuc co thé 13, vi du, san phém duoc tao ra bﬁng quy trinh bao gém hép thu
vat lidu ludng hudng sic vi du nhu iot hodc chét nhudm ludng sic v6i mang
poly 4i nudc vi du nhu mang trén co s¢ ruou polyvinyl, mang trén co so ruou
polyvinyl dugc tao nén mot phan, hoic mang trén co s¢ polyme etylen-vinyl
axetat duoc xa phong hda mot phﬁn, va mang dugc kéo d@)ng truc hoac co thé 1a
mang duoc dinh hudng trén co so polyen vi du nhu mang tir san pham loai
hydro ctia rugu polyvinyl hodc san pham loai hydro clo héa cta polyvinyl clorua.
Cu thé 13, tim phan cuc bao gdm mang trén co s rugu polyvinyl va vat ligu
ludng hudng sic vi du nhu iot 12 loi thé. Do diy clia tim phan cyc t0t hon 1a tir
2 dén 30 um, tbt hon nita 1a tir 4 dén 20 um, t5t hon nita 1a tir 5 dén 15 pm. Tam
phan cuc qua muc co thé c¢6 dod bén quang hoc bi suy gidm va do do khong dugc

wu tién. TAm phan cyc c6 do day qua muc co thé trai qua bién dang khong gian
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dang ké trong cac diéu kién do Am cao, nhiét dd cao va giy ra van dé vé su hién
thi khong dong déu va do d6 khong duoc uu tién.

Tam phan cyc bao gdm mang trén co s¢ rugu polyvinyl duoc kéo cang
déng truc duoc nhudm br?tng iot ¢c6 thé duoc tao ra, vi dy, béng quy trinh bao
gdm ngdm mang rugu polyvinyl trong dung dich iot 1ong dé nhudém mang va
kéo cang mang tur 3 dén 7 1an d6 dai ban dau. Néu can thiét, mang ciing c6 thé
duoc ngadm trong dung dich long cua axit boric hodc kali iot. Néu can thiét,
mang trén co s rugu polyvinyl co6 thé con duoc ngam trong nudc dé rira trudc
khi duoc lam kho. Khi mang trén co s rugu polyvinyl duoc rira bang nudc,
chét bin va chét ngan dong co thé duoc 1am sach khoi bé mit cia mang trén co
s& ruou polyvinyl, va mang trén co s¢ rugu polyvinyl cling co thé cho phép
phong khién cho su khong dong déu vi du nhu nhuom khong déu c6 thé duoc
ngan nglra mot cach c6 hi¢u qua. Mang co thé duoc kéo cang tir trude, trong khi,
hodc sau khi né dugc nhudm béng iot. Mang cling co thé duogc kéo cang trong
dung dich nudc cta axit boric hodc kali 10t hoac trong bé nude.

Theo sang ché, cac hiéu qua l1a vu diém cta viéc st dung hop phﬁn nhua
c6 kha nang luu hoa bang tia ning lwong hoat tinh (muc thoa man do bén quang
hoc trong moi truong khic nghiét & do Am cao va nhiét do cao) s€ dugc tao ra
dang k& khi tAm phan cuc méng voi do day 10 wm hodc nho hon duge su dung.
T4m phan cuc v6i do day 10 um hodc nho hon nhu viy la tuong dbi bi anh
hudng nhiéu b&i nude, c6 dd bén quang hoc it dat yéu ciu hon trong mo1 truong
& nhiét do cao va do Am cao, va co nhiéu kha nang s€ tang viéc truyén hoac giam
d6 phan cuc so v6i cdc mang phan cuc voi do day 16n hon 10 um. Néi cach
khac, khi 16p két dinh theo sang ché véi ty 16 hap thu nudc chat tai 1a 10% trong
lugng hodc nhd hon duoc tao nén trén tAm phan cuc voi do day 10 pm hodc nho
hon, chuyén dong cua nudc vao trong tdm phan cyc s& dugc ngin chan trong

diéu kién khac nghiét & nhiét d6 cao va dd am cao, ma khicn né c6 thé ngan
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ngua mot cach dang ké su suy giam vé do bén quang hoc ctia mang phan cuc, vi
du nhu gia ting vé do truyén cua mang phan cyc hodc giam v& do phan cyc cla
mang phan cuc. Dbi véi viée gidm do day, do day cua tAm phén cyc tot hon 14 tir
1 ¢én 7 pm. TAm phan cyc méng nhu vdy dugc uu tién do no it c6 kha nang
khong ddng déu vé d6 day, thé hién kha ning nhin thdy duogc tot, va it c6 su sai
khac khong gian va co thé tao ra mang phan cuc mong.

Céc vi du dién hinh v& tAm phan cyc méng nhu vy bao gdm cic mang
phan cuc moéng dugc md ta trong JP-A-51-069644, JP-A-2000-338329,
W02010/100917, PCT/JP2010/001460, don diang ky sang ché Nhat Béan sb
2010-269002, va don dang ky sang ché Nhat Ban s6 2010-263692. Cac mang
phan cyc méng nay co thé thu duogc bang quy trinh bao gdm céc budc kéo cing
tAm ép gdm 16p nhua trén c& s& rugu polyvinyl (sau déy cling dugc goi la nhya
trén co s& PVA) va hop chat nhya c6 kha nang kéo cang va nhuém tAm ép. St
dung quy trinh ndy, 16p nhya trén co sd PVA, ngay ca khi mong, co thé duoc kéo
cang ma khong xay ra van @& vi du nhu nat do kéo cang, do 16p duoc hd tro béi
hop chat nhwa c6 kha ning kéo cang.

Trong s cac quy trinh x{t 1y bao gdm céc budc kéo cang va nhudém tAm
ép, quy trinh xr 1y ¢6 kha nang dat dugce kéo cang ty 1€ cao dé cai thién kha
nang phan cuc tdt hon 13 dugc st dung khi mang phin cuc mong duoc tao ra.
Do d6, mang phan cyc mong tdt hon 1a duoc thu tir quy trinh bao gdm budc kéo
cang trong dung dich nudc axit boric nhu dugc md ta trong W02010/100917,
PCT/JP2010/001460, don ding ky sang ché Nhat Ban s 2010-269002, hoic
don dang ky sang ché Nhat Ban s 2010-263692, va tot hon nita la duoc thu ti
quy trinh bao gdm budc thuc hién viée kéo cang bd sung trong khong khi trudce
khi kéo cang trong dung dich nudc axit boric, nhu duge mo ta trong don dang

ky sang ché Nhat Ban s6 2010-269002 hoac 2010-263692.

<Mang bao v&>
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Mang bdo vé trong sudt tot hon 13 duge 1am bang vat liéu c¢6 do trong
sudt cao, @ bén co hoc, do bén nhiét, cac dic tinh can nudc, drfmg hudng va cac
dic tinh khac. Céc vi du vé vit liéu nhu vay bao gbm cac polyme polyeste vi du
nhu polyetylen terephtalat va polyetylen naphtalat, cac polyme xenluloza vi du
nhu diaxetyl xenluloza va triaxetyl xenluloza, cac polyme trén co s acryl vi du
nhu polymetyl metacrylat, cac polyme styren vi du nhu polystyren va cac
copolyme acrylonitril-styren (cac nhua AS), va cac polyme polycacbonat. Cac vi
du vé cac polyme ma c6 thé duoc st dung dé tao ra mang bao v¢ trong sudt cling
bao gdm cac polyme polyolefin vi du nhu polyetylen, polypropylen, polyolefin
chtra ciu tric xyclo- hodc nocbocnen-, va cac copolyme etylen-propylen, cac
copolyme vinyl clorua, cic copolyme amit vi du nhu nylon va polyamit thom,
cac polyme imit, cic polyme sulfon, cac polyme polyete sulfon, cac polyme
polyete ete keton, cdc polyme polyphenylen sulfua, cac polyme ruou vinyl, cac
polyme vinyliden clorua, cic polyme vinyl butyral, cac polyme arylat, cac
polyme polyoxymetylen, cac polyme epoxy, hodc két hop bat ky ciia cac polyme
néu trén. Mang bao vé trong sudt ciing co thé bao gom bat ky mot hodc nhiéu
chét phu gia. Cac vi du v& cac chat phu gia nhu vay bao gém céc chét hfip thu tia
thir ngoai, cac chét chéng oxy hoa, cac chit béi tron, cac chét déo hoa, cac chét
nha khuon, cac chét ngin ngua sy phai mau, cac chit 1am cham chdy, céc chét
tao mam, cac chét khtr tinh dién, cac chit mau va cac mau. Ham lugng cua nhya
nhiét déo trong mang bio v¢ trong sudt tot hon 1 tir 50 dén 100% trong lugng,
t8t hon nita 14 tir 50 dén 99% trong luong, t6t hon nita 1a tir 60 dén 98% trong
luong, con t6t hon nita 1a tir 70 dén 97% trong luong. Néu ham luong cua nhua
nhiét déo trong mang bao v¢ trong sudt bﬁng 50% trong luong hodc nhé hon, do
trong sudt cao va cac dac tinh khac co trong nhya nhiét déo co6 thé khong dugc
thé hién dat yéu cau.

Mang bao v€ trong sudt cling c¢6 thé 1a mang polyme dugc md ta trong
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JP-A-2001-343529 (WO01/37007), vi du nhu mang cta hop phan nhya chitra
(A) nhyua nhiét déo c6 nhom imit dugc thé va/hoic khong duoc thé trong mach
bén va nhua nhiét déo c6 cidc nhom phenyl va nitril duoc thé va/hodc khong
dugc thé trong mach bén. Vi du cu thé bao gdm mang cua hop phan nhya chira
copolyme thay thé cua isobutylen va N-metylmaleimit va copolyme
acrylonitril-styren. Cac mang vi du nhu cidc mang dugc san xuét bang cach tron
14n va ép dun thanh phan nhua c6 thé duogc st dung. Cac mang nay c6 do ham
nho va co hé s6 quang dan hdi nhé va do d6 co thé ngan ngira mang phan cuc
khong co6 cac nhugc diém vi du nhu su khong ddng déu do cing. Chung cling c6
tinh thAm hoi nude thip va do d6 c6 kha ning chéng 4m thép.

Trong mang phén cuc, mang bao v¢ trong subt t6t hon 1a ¢6 tinh tham
hoi nude & 150 g/m?/24 gid hodc nhé hon. Pic tinh nay khién mang phén cuc
chéng nudc khong di vao tir khong khi va cling ngan ngtra mang phéan cuc
khong bi thay d6i vé ham luong nude. Két qua 13, viéc nhan do méi trudng bao
quan hodc su bién dang khong gian clia mang phén cuc co thé duoc ngin ngira.

Mang bao v¢ trong sudt hodc cac mang duge bd tri trén mot hodc cé hai
phia cua tAm phan cuc tdt hon 14 can c6 d06 trong sudt cao, d6 bén co hoc, do bén
nhiét, cc dic tinh chén nuée, ding hudng, va cc dic tinh khac. Cu thé 13, mang
bao vé trong sudt hodc cac mang t6t hon 12 ¢6 tinh thdm hoi nude 1a 150 g/m*/24
gid hodc nho hon, t5t hon nita 1a 140 g/m?/24 gidr hode nhé hon, tham chi con ot
hon nita 13 120 g/m?/24 gis hodc nhd hon. Tinh thim hoi nude cling c6 thé dwoc
xé4c dinh bang phuong phép duge md ta trong phan cac vi du thyc hién séng ché.

Céac vi du vé céc vat liéu ma co thé duoc st dung dé tao ra mang bao vé
trong subt voi muc théa man thap tinh thAm hoi nudc nhu duge dé cap & trén
bao gbm cac nhua polyeste vi du nhu polyetylen terephtalat va polyetylen
naphtalat, cdc nhya polycacbonat, cic nhya arylat, cdc nhya amit vi dy nhu

nylon va polyamit thom, cac polyme polyolefin vi du nhu polyetylen,
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polypropylen, va cac copolyme etylen-propylen, cic nhua trén co s¢ olefin mach
vong cO cAu tric vong hodc chu triuc nocbocnen, cac nhua (met)acrylic, hodc két
hop bt ky cua chiing. Trong sb cac nhua nay, cac nhya polycacbonat, cac nhua
polyolefin mach vong, va cac nhwa (met)acrylic dugc uu tién, va cac nhua
polyolefin mach vong va cac nhya (met)acrylic duge vu tién dac biét.

Do day cia mang bao v¢ trong sudt c¢6 thé dugc lua chon thich hop.
Théng thudng, mang bao vé trong sudt tot hon 1a c6 d day tir 5 dén 100 pm khi
xét dén do bén, kha ning gia cdng vi du nhu kha nang xu 1y, kha ndng tao mang
mong va cac dac tinh khac. Cu thé 13, do day cua mang bao vé trong sudt tot hon
14 tir 10 dén 60 pm, t6t hon nita 14 tir 20 dén 40 pm.

T4am phan cuc va mang béo vé co thé dugc ép bang phuong phap sur
dung ép cudn. Phuong phap tao ra tAm ép gom tAm phan cuc va cac mang bao
vé trén ca hai phia cua n6 co thé duogc lua chon tir phuong phap gan mot mang
bao vé 1én tim phan cuc va sau do gfm mot mang bao v¢ khac 1én tAm phan cuc
va phuong phép gin dong thoi hai mang bao vé 1én tdm phén cyc. Phuong phap
trude, nghia 1a, phuong phap gin mot mang bao vé Ién tam phan cyc va sau do
gan mot mang bao vé khac tdt hon 1a duogc str dung do no6 cd thé giam déng ké
su xuit hién cua cac bot khi trong qua trinh gan.

Phuong phap luu hoa hop phan nhua c6 kha nang luu hoa co thé duoc
lya chon mét cach thich hop theo cach phu thudc vao trang thai luu hoa cia hop
phan nhya c6 kha ndng luu hoa. Khi hop phan nhya c6 kha niang luu hoa 13 nhiét
rén, n6 ¢6 thé duoc luu héa bing cach xi 1y nhiét. Phuong phap xir Iy nhiét co
thé 12 bt ky phuong phép théng thuong da biét nao vi du nhu phuong phép 10
khi nong hoac phuong phap 10 IR. Khi hop phan nhya c6 kha nang luu hoa 1a co
kha nang luu hoa bang tia nang lugng hoat tinh, n6 c6 thé duoc luu hoa bang
cach chiéu cac tia nang luong hoat tinh vi du nhu cac chum electron, céc tia tu

ngoai, hoac cac tia nhin théy duogc. Khi hop ph??m nhua ¢6 ca kha nang Iuu hoa
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nhiét rin va kha nang luu hoa bang tia ning lugng hoat tinh, két hop bat ky cua
cac phuong phap néu trén co thé duge stt dung. Hop phan nhya c6 kha ning luu
hoéa theo sang ché t6t hon 1a c6 kha ning luu hoa bang tia nang lugng hoat tinh.
Uu diém 13, viéc st dung hop phan nhwa c6 kha ning luu hoa bang tia ning
luong hoat tinh khién né c6 thé khong chi cung cap hidu suit cao ma con ngin
ngira sy suy giam do nhiét ctia cac dac tinh quang hoc cua tam phan cyc. Ngoai
ra, hop phan nhya c6 kha ning luu hoa theo séng ché t6t hon 14 khong chua
dung mdi bay hoi bét ky. Uu diém 13, hop phan hau nhu khong chira dung moi
bay hoi bit ki nao khong cAn phai xit Iy nhiét, diéu nay khién cho né c6 thé
khong chi cung cap hiéu suAt cao ma con ngin nglra su suy giam do nhiét cua
cac dac tinh quang hoc cua tAm phan cuc.

<Mang quang hoc>

Péi voi st dung thyc té, mang phan cuc theo sang ché co thé duge ép
v6i 16p hodc cac 16p quang hoc bét ky khac dé tao ra mang quang hoc. Do véi
vi du khong nham muc dich giéi han, 16p hodc cac 16p quang hoc nhu vay co thé
la mot hoac nhiéu chét phan xa, chét phan chiéu, cac ban 1am cham (bao gém
cac ban do day budc séng vi du nhu cac ban d§ dai budc séng mot nua hoac mot
phan tw), cac mang bu goc nhin, hodc cac mang quang hoc khac, ma c6 thé duoc
sit dung d& tao céc thiét bi hién thi tinh thé 1ong hodc cac thiét bi khac. Pugc
duc biét vu tién 12 mang phan cuc phan xa hodc phan chiéu bao gdm mang phan
cuc theo sang ché va chét phan xa va chit phan chiéu duoc gan trén d6, mang
phan cuc hinh elip hodc hinh tron bao gdm mang phan cyc va ban lam cham
duoc gin trén d6, mang phan cuc goc nhin rong bao gdm mang phan cyc va
mang bu goc nhin dugce gan trén d6, hoic mang phan cuc bao gbm mang phan
cuc va mang tang cuong sang duoc gan trén do.

Mang quang hoc bao gdm mang phan cuc va 16p quang hoc dugc gan

trén d6 c6 thé duoc tao ra bang phuong phép xép chong ching tir 16p mot trong
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quy trinh san xuét thiét bi hién thi tinh thé long hodc thiét bi bt ky khac. Tuy
nhién, mang quang hoc duogc tao ra tir trude bang cach ép c6 uu diém & chd no
c6 thé tao diéu kién cho quy trinh san xuét thiét bi hién thi tinh thé long hoac
thibt bi bat ky khac, do né c6 chit lugng én dinh va kha nang gia cong lap rap
t8t. Trong vidc ép, phuong phéap lién két thich hop bit ky vi du nhu 16p két dinh
nhay ap suét co thé dugc st dung. Khi mang phan cuc va bat ky mang quang
hoc nao khac duoc gén v&i nhau, cac truc quang hoc ctua ching ¢6 thé duoc can
& goc thich hop, phu thudc vao cac dac tinh chdm dugc mong mudn hoidc cac
dic tinh mong mudn khac.

Lép két dinh nhay ap suat d& lién két voi bat ky thanh phén nao khéc vi
du nhu 6 tinh thé 10ng ciing c6 thé duogc bd tri trén mang phan cuc hodc mang
quang hoc bao gdm tAm ép co it nhét mot 16p mang phan cuc. Voi vi du khong
mang tinh gi61 han, chét két dinh nhay ap suat dé str dung trong viée tao ra 16p
két dinh nhay ap suét co thé duogc lua chon mot cach thich hop tir cac chat nhay
ap suat chira, 1am polyme nén, polyme trén co s& acryl, polyme trén co so
silicon, polyeste, polyuretan, polyamit, polyete, flopolyme, hodc polyme cao su.
Cu thé 14, chat két dinh nhay 4p suét co do trong sudt quang hoc, tinh chéng chiu
thoi tiét, va tinh chéng chiu nhiét cao va thé hién muc kha ning lam udt, tinh
dinh két, va do két dinh thich hop 8t hon 1a dugc sir dung, vi du nhu chat két
dinh nhay &p suét acrylic.

L6p két dinh nhay ap suét ciing ¢ thé dugc tao nén dudi dang céac 16p
tAm ¢p khéac nhau Ve hop phﬁn, loai hodc cac dic tinh khac trén mot hodc ca hai
phia ctia mang phan cyc hodc mang quang hoc. Khi cac 1op két dinh nhay ap
suat duoc bd tri trén ca mit trude va sau clia mang phan cuc hodc mang quang
hoc, ching c6 thé khac nhau vé hop ph?m, loai, d0 day, hoac cac dac tinh khac.
Do day cua lép két dinh nhay ap suat co thé duoc lwya chon phuy thudce vao du

dinh str dung, d6 bén két dinh hoic cac tac nhan khac, va thong thudng la tir 1
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dén 500 pm, t6t hon 13 tr 1 dén 200 pm, t6t hon nira 12 tir 1 dén 100 pm.

B& mit 10 sang cta 16p két dinh nhay &p sudt co thé duoc phi tam thoi
boi 16p tach riéng dé chdng 6 nhiém hodc véi cac muc dich khac cho dén khi no
duoge st dung thue. Didu nay c6 thé ngan ngura tiép xtic véi 16p két dinh nhay ap
suit trong khi thao tic thong thudng. Theo cac ky thuat thong thuong bat ky,
ngoai trir cac diéu kién do day néu trén, 16p tach riéng thich hop co thé dugc sir
dung, vi du nhu mang nhuya, tAm cao su, to giéy, vai, vat liéu khong phai 1a vai,
ludi, mang xa phong, phoi kim loai, tAm ¢ép bat ky cua no, hodc bét ky vat liéu
méng thich hop nao khac, ma duge phi mot cach tuy chon voi chét nha khuon
thich hop bét ky vi du nhu silicon, alkyl mach dai, hodc chét nha florua, hodc
molypden sulfua.

<Thiét bi hién thi hinh dnh>

Mang phan cuc hodc mang quang hoc theo sang ché t6t hon 1a duogc st
dung @& tao cac thiét bi hién thi tinh thé 16ng hodc cac thiét bi khac nhau khac.
Céc thiét bi hién thi tinh thé 1ong c6 thé duoc tao ra theo cac ky thuét thong
thuong bat ky. Cu thé 14, thiét bi hién thi tinh thé long c6 thé dugc tao ra din
hinh bang cach lap rap mot cach thich hop 6 tinh thé léng, cac mang phan cyc
hodc cadc mang quang hoc, va cac thanh phan quang hoc nhu hé thong chiéu
sang, va két hop mach dan dong theo cac ky thuat thong thuong bét ky bat ky,
ngoai trir vi€éc cac mang phén cyc hodc cdc mang quang hoc duoc st dung theo
sang ché. O tinh thé 1ong dugc st dung c6 thé 14 loai bat ky trong s6 vi du nhu
loai TN, loai STN, hoac loai .

Thiét bi hién thi tinh thé 16ng mong mudn bit ky c6 thé dugc tao ra, vi
du nhu thiét bi hién thi tinh thé 1ong bao gdm 6 tinh thé 16ng va chat phan cuc
hodc mang quang hoc hodc cac mang duoc dit trén mot hodc ca hai phia ctua 0
tinh thé long hodc thiét bi hién thi tinh thé 1éng ngoai ra con bao gém mang

nguoc sang hodc mang phan chiéu trong hé thong chiéu sang. Trong truong hop

60



43382 6171

nhu vay, mang phan cyc hodc mang quang hoc hodc cac mang theo sang ché co
thé duoc dat trén mot hodc ca hai phia cua 6 tinh thé long. Khi mang phan cuc
hodc cac mang quang hoc dugc b6 tri trén ca hai mat, chung c6 thé gidng hoic
khéac nhau. Quy trinh tao ra thiét bi hién thi tinh thé long ciing c6 thé bao gdbm
dat thanh phﬁn pht hgp vi du nhu ban khuéch tan, 16p chéng l6a, mang chéng
phan chiéu, ban bao vé, bang lang kinh, tm ddy vat kinh, ban khuéch tan anh
sang, hodc mang phan chiéu trén mot hoic nhiéu 16p & mdt hoac nhiéu vi tri
thich hop.
Vi du thyc hién sang ché

Sau day, cac vi du cua sang ché s& duoc mo ta. Can hiéu rang cac vi du
nay khong nham muc dich gidi han cac phuong an ciia sang ché.

<Tao ra tAm phéan cuc>

Mang ruou polyvinyl ¢6 dd day 45-pm v6i do polyme hoa trung binh 1a
2400 va dd xa phong hoa 1a 99,9% theo mol dugc ngdm trong nudce am & 30°C
trong 60 gidy khién cho mang duoc phdng. Mang sau d6 dugc ngam trong dung
dich nudc gém 0,3% iot/kali iot (0,5/8 theo ty 1¢ trong luong) va duoc lam kho
trong khi dugc kéo cang dén 3,5 1an. Mang sau do duoc kéo cang dén ti 18 kéo
cang tong 1a 6 lan trong dung dich nudc axit boric ¢ 65°C. Sau khi kéo cang,
mang duoc lam kho trong 10 sdy ¢ 40°C trong 3 phut dé c6 tAm phan cuc trén co
s& rugu polyvinyl (day 18 um).

<Cac mang bao vé>

Mang bao vé A

Céc hat nhua duoc chuén bi béng cach tron 100 phﬁn trong lugng cua
nhua MS dugc imit hdéa dugc md ta trong vi du san xudt 1 cua tai lidu
JP-A-2010-284840 va 0,62 phﬁn trong luong cua chét hép thu tia tir ngoai triazin
(T-712 (tén thuong mai) duoc san xuit boi ADEKA CORPORATION) trong

mdy nhao hai truc ¢ 220°C. Cdic hat san phém duoc lam kho ¢ 100,5 kPa va
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100°C trong 12 gid va sau d6 duogc ép dun thanh mang (40 day 160 um) tur
khudn T ctia may ép dun ddng truc & nhiét do khudn 270°C. Mang sau d6 dugc
kéo cing theo chiu cAp mang trong méi truong & 150°C (dén do day 80 um).
Sau d6, mang duoc phi chit tao diéu kién két dinh chira nhya uretan nuée va
sau d6 duoc kéo cang theo chidu vudng goc voi chiéu cdp mang trong diéu kién
moi truong ¢ 150°C dé tao ra mang bao vé c6 do day 40 um A (tinh thdm hoi
nudc 58 g/m?/24 h).

Mang bao vé B

Mang bao vé B dugc st dung lam mang polyolefin mach vong c6 do day
day 55 um (ZEONOR duoc san xuét boi Zeon Corporation, tinh thdm hoi nuéc
11 g/m?/24 h) dugc trai qua xu ly corona.

<Tinh thAm hoi nudc ctia mang bao vé>

Tinh thdm hoi nuéc dugc do st dung thir nghiém tinh thdm hoi nudc
(phuong phép céc) theo JIS Z 0208. Mot manh mAu dugc cat ra voi duong kinh
60 mm dugc dat trong coc co thé thAm Am ¢ d6 khoang 15 g canxi clorua da
duogc dat san. Céc duoc cb dinh va duge bao quan trong budng 4n nhiét & nhiét
dd 40°C va do 4m 90%R.H. Khdi luong cua canxi clorua dugc do trude va sau
khi bao quan trong 24 gid, va su tang vé khdi lugng ciia canxi clorua dugc xac
dinh va dugc st dung dé tinh toan tinh thim hoi nuéc (g/m*24h).

<Céc tia nang lugng hoat tinh>

Nguén cua cac tia nang luong hoat tinh duoc str dung la may chiéu xa tia
sang nhin thdy duoc (dén halogen kim loai chua gali) Light Hammer 10 dugc
san xuét bai Fusion UV Systems Inc. (van, van V; d0 roi sang ngudng, 1600
mW/cm?; téng 1iéu, 1000 /mJ/cm?; d6 dai bude song, 380-440 nm). DO roi sing
cua anh sang nhin théy duoc duoc do bfmg Sola-Check System dugc san xuét

baoi Solatell Ltd.

Cacvidul va2vacacvidusosanh 1 va?2
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(Tao ra cac hogp phan nhya c6 khd ning luu hoa)

Theo cong thic dugc thé hién trén 1, cac thanh phén tuong Ung dugc
tron 14n va duoc khuéy trong 1 gio dé tao ra hop phﬁn nhua c6 kha nang luu hoa
béng tia nang lugng hoat tinh cua modi vi du 1 va 2 va cac vi du so sanh 1 va 2.
Trong bang 1, "hop chit A" tuong mg vé&i hop chét duoc biéu didn bang cong
thiee (1), va "hop chat B" hop chét duge biéu dién bang cong thic (2).

Vi du 3 va vi du so sanh 3

(Tao ra cic hop phan nhya c6 kha ndng luu hoa)

Theo cong thic dugc thé hién trong bang 1, cac thanh phan twong ting
duoc tron 13n va duoc khudy trong 1 gio dé tao ra hop phan nhya c6 kha ning
lwu hoa b%mg tia nang luong hoat tinh cho moi vi du 3 va vi du so sanh 3.

(Tao ra mang phan cuc)

Str dung may phia MCD (dugc san xuét bsi FUJI KIKAI KOGYO Co.,
Ltd; hinh dang 0, 16 to ong; $6 lugng cac duong can in 16m, 1000 /in-so; tdc dd
quay, 140% so voi tbc d6 duong), mdi trong s6 cac hop phan nhya c6 kha nang
luu héa cac vi du tir 1 dén 3 va cac vi du so sanh tir 1 dén 3 dugc phu 1én bé mit
cua cac mang bao vé A va B cAn duoc lién két, khién cho 16p phu day 0,7 pm
duoc tao ra. Cac mang bao vé A va B véi 16p phu duoc ép trén ca hai phia cua
tdm phan cuc st dung mdy can. Sau do, cac tia nhin thay duoc duoc phu 1én ca
hai mit dé luu hoa hop phan nhwa c6 kha ndng luu hoa bang tia nang luong hoat
tinh. Mdi tAm ép san pham sau d6 duoc lam kho bang khi noéng & 70°C trong 3
phiit dé tao mang phan cyc bao gdm tAm phan cuc va céc mang bao vé trong
subt trén ca hai mat cia tAm phan cuyc. Tam ¢p dugc tao ra ¢ van tde duong la 25
m/phut.

Cac mang phan cuc thu dugc trong cac vi du va cac vi du so sanh duoc

danh gia nhu dugc mo ta sau day. Bang 1 thé hién cac két qua danh gia.
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<Pd bén két dinh>

Mot manh duoc cit ra tir mang phan cuc thu duoc trong mdi san phém.
MObi manh cit c6 chiéu dai 200 mm song song vGi chidu kéo cing ctia tim phan
cuc va chiéu rong 20 mm vudng goc vai nd. Sau khi viéc cit ranh duoc thuc
hién gitta mang bao v€ trong sudt va tAm phan cuc bang dao cat, mdi miéng cat
cia mang phan cuc dugc lién két v6i tAm kinh. St dung thir nghiém Tensilon,
mang bao vé trong sudt duge boc ra & goc 90° va toe do boc 10 m/phut tir thm
phén cyc khi cuong d6 boc duge do. Phd hép thu hong ngoai cla bé mit 16 sang
sau khi boc ciing duoc do bang phuong phép ATR, va giao dién dugc 1o sang
bang cach boc dugc déanh gid dya vao chi tiéu sau day.

A: Thét bai khi két dinh mang bao vé trong sudt

B: Boc mit phan cach gitta mang bao vé trong sudt va 16p két dinh

C: Boc mat phan cach gitra 16p két dinh va tAm phan cuc

D: Thét bai khi két dinh thm phén cuc

D6i v6i chi tidu, A va D ¢ nghia rang do bén két dinh 14 xuét sac do né
cao hon so voi dd bén két dinh ctia mang. Mit khéac, B va C c6 nghia réng do
bén két dinh & giao dién gifta mang bao vé trong subt va 16p két dinh (va do bén
két dinh gifra 16p két dinh va tAm phén cyc) 12 khong dat yéu cau (hodc d ben
két dinh 13 kém). Xét dén viéc nay, d6 bén két dinh duoc danh gia 1a A hogc D
duoce danh gia 13 O (t5t), 46 bén két dinh duoc danh gia 1a A/B ("that bai khi ket
dinh mang bao vé trong subt" va "boc mit phan tach gilta mang bao vé trong
subt va 16p két dinh" xy ra ddng thoi) dugc danh gia 1a A (that bai), do bén keét
dinh duoc danh gid 1a A/C ("that bai khi két dinh mang bao vé trong sudt" va
"boc mit phan tach giita 16p két dinh va tm phan cuc" xdy ra dong thoi) duge
d4nh gid 1a A (thét bai), va d6 bén két dinh duge danh gia 1a B hoac C chi duoc
danh gia 1a x (t61).

<Thir nghiém nhing nudc nong>
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Miéng hinh chit nhat dugc cit tir mang phéan cyc thu duoc trong mdi vi
du. Mdi miéng cat c6 chiu dai 50 mm theo chidu kéo cing cta tim phan cuc va
chidu réng 25 mm vudng goc véi nd. Mdi miéng cit cia mang phan cuc duge
ngim trong nude nong & 60°C trong 6 gio va sau d6 dugc do do dai boc bang
mét thuong véi kinh lap. Do dai boe duoce do 14 khoang cach doc tbi da (mm) tir
mit cit ngang cta phia ma viéc boc xay ra. Truong hop trong d6 d6 dai boc 1a 5
mm hodc nhé hon duoc danh gia 13 ¢6 thé chip nhan duoc trong thuc tién.

<Thtr nghi¢m boc ngdm nudc nong>

Mot manh duoc cit ra tir mang phan cuc thu duge trong mdi vi du. Mdi
manh cit co chidu dai 200 mm song song véi chidu kéo cing cla tam phan cuc
va chidu rong 20 mm vudng goc voi nd. Moi miéng cat ciia mang phan cyc dugc
ngam trong nudc nong ¢ 60°C trong 6 gio va sau d6 duoc lay ra va duoc lau
béng vai kho. Sau do, sau khi viéc cit ranh duoc thuc hién gitta mang bao vé
trong subt va tdm phan cyc bang dao c&t, mdi miéng cit ciia mang phan cuc
duoc lién két vé6i tAm kinh. Mdi manh cat dugc danh gia trong mot phut sau khi
14y ra khoi nudc tinh khiét. Sau d6, m&i manh cét duge danh gia nhu dwoc mo ta
trong phan <P bén két dinh>.

<Tht nghiém d6 bén am>

Mang phan cuc thu dugc trong mdi vi du duoc 10 sang & mdi trudng &
85°C va 85%RH trong 500 gid. Trudce va sau khi 1§ sang, do phan cuc dugc xac
dinh st dung may quang phd duoc trang bi tich hop hinh cau (V7100 duogc sén
xuét boi JASCO Corporation), tir d6 lugng thay dbi AP ctia @6 phan cuc duoc
tinh toan st dung phuong trinh: AP (%) = (40 phéan cuc (%) trude khi 10 sang) -
(d6 phan cuc (%) sau khi 10 sang). Lugng thay dbi AP cua d6 phan cuc tot hon 1a
nhé hon 3,0%, tdt hon nita 14 1,0% hodc nho hon, tham chi con tot hon nita 1a
0,5% hoic nho hon. D6 phan cuc P dugc tinh toan tir cong thirc sau day su dung

do truyén (d6 truyén song song Tp) cla tdm ép gdm cung hai mang phan cyc v6i

65



433

82

66/71

c4c truc truyén song song vé6i nhau va do truyén (do truyén cat ngang Tc) cla

tam ép gdm cung hai mang phan cuc voi céc truc truyén cua ching vudng goc

v6i nhau. Pd phan cuc P (%) = {(Tp — Te)/(Tp + Te)} 1 x 100

[Bang 1]
. , , Vi du so[Vi du so[Vi du sof
VidulVidu2Vidu3ie 1y lsanh2  fsnh 3
, Axit
Hop chat A [3-acrylamidophenyl 3 1 1 0 0 0
boronic
, Hydroxyetylacrylamit] 0 10 10 10 0 10
Hop chat B
Acryloylmorpholin 0 30 30 30 0 30
‘ 1,9-Nonandiol 62 | 54 | 53 55 63 54
Hop phan[Nhua c6 khadiacrylat
nhya c6 pang lwu héa  \Trixyclodecandimeta
kha néng nol diacrylat 30 0 0 0 32 0
Iwru hoa
) IRGACURE 907 3 3 3 3 3 3
Chat khoi tao AYACURE
olyme hoa
P DETX.S 2 2 2 2 2 2
Ciac  thanhORGATIX TC100 0 0 1 0 0 0
phan khac Axit phenylboronic 0 0 0 0 0 1
Do nhét [mPa/s] 34 | 16 | 15 16 33 16
Do bén  kétPo bén boc 45N | 48N | 48N | 44N | 02N | 45N
dinh  (mang
bao vé A) Boc mat phancach | O(A) | O(A) | O(A) | O(A) | x(B+C) | O(A)
PO bén  kéPo bén boc 3N | 40N | 4,1 | 35N | 02N | 3,8N
dinh  (mang
bao vé B) Boc mit phan cach | O(A) | O(A) | O(A) | O(A) | x(B+C) | O(A)
, i , . oa| od|o(,7 x (25
Thir nghiém nhung nudc noéng mm) | mm) | mm) O (1 mm) mm) O (1 mm)
Cac. danh D6 bén boc 3,0N | 33N [ 42N | 02N | 02N | 02N
S1a INudc nong
Boc mit phan cach | O(A) | O(A) | O(A) | x(C) | x(C) | x(C)
The  nghiémPo bén boc 33N | 3,4N | 4,0N 0,2N 0,2N 0,2N
boc ngam
trong nuaoc
nong (méngB(’)C mat phan cach OA) | O(A) | OA) | x(C) x(C) x(C)
bao vé B)
Thir  nghiémThay doi AP ve 4O 30, | 0404 | 03% | 1,7% | 1,5% | 1,6%
bén d6 am iphan cyc
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Trong bang 1,

axit 3-acrylamidophenylboronic (duoc san xudt boi JUNSEI
CHEMICAL CO., LTD.) tuong (g v&i hop chat A;

hydroxyetylacrylamit (HEAA duoc san xuat boi KOHJIN Film &
Chemicals Co., Ltd.) va acryloylmorpholin (ACMO duoc san xuét boi KOHJIN
Film & Chemicals Co., Ltd.) twong tmg véi hop chit B,

ORGATIX TC100 (titan diisopropoxybis(axetylaxetonat) dugc san Xudt
bai Matsumoto Fine Chemical Co., Ltd.) va axit phenylboronic (dugc san xudt
bdi Tokyo Chemical Industry Co., Ltd.) 1a cac hop chat khac,

1 9-nonandiol diacrylat (LIGHT ACRYLATE 1,9ND-A dugc sin xuét
boi Kyoeisha Chemical Co., Ltd.) va trixyclodecandimetanol diacrylat (LIGHT
ACRYLATE DCP-A duoc san xuét boi Kyoeisha Chemical Co., Ltd.) 1a cac
monome khac, va

IRGACURE 907 (duoc san xuit bsi BASF) va KAYACURE DETX-S
(duoc san xuat boi Nippon Kayaku Co., Ltd.) 1a cac chét kich hoat polyme hoa.

67



43382 68/71

YEU CAU BAO HO
1. Mang phén cuc bao g61n tam phéan cuc va 16p nhya duoc luu hoa dugce tao
nén trén it nhat mot bé mit cua tim phan cuc béng cach luu hoa hop phﬁn nhua
c6 kha nang luu hoa, trong do:
tdm phan cuc la tAm phan cuc trén co so rugu polyvinylic,
hop ph?m nhua c6 kha nang luu héa chira hop chit dugc biéu dién bé“mg

cong thuce (1):

/OR1
X—B (1)

OR?

trong d6 X la nhém chire bao gém nhém hoat déng, va méi R' va R? doc
1ap la nguyén tur hydro hodc nhém hydrocacbon béo, aryl, hoac di vong duoc thé
tuy y,

hop phan nhua cé kha nang luu héa chira cac hop chit ¢ kha ning
polyme hoa géc,

hop chat c6 kha nang polyme héa goc don chiic va hop chét ¢6 kha ning
polyme hoa goc da chirc duge sir dung lam cic hop chat c¢6 kha nang polyme
hoa gbc theo ty 18 14 tir 3 dén 80% theo trong luong cua hop chat c6 kha nang
polyme héa gde don chirc trén 20 dén 97% trong luong cua hop chat cé kha
nang polyme héa goc da chirc dua vao 100% theo trong luong cua cac hop chét
¢6 kha nang polyme hoa goc, va

con bao gdbm mang bao vé trong sudt, trong d6 16p nhua duge Iuu hoa la
16p két dinh, va mang bao v¢ trong subt duoc bd tri trén it nhat mot bé mit cua
tdm phén cuc véi 16p két dinh duoc dat gitia tdm phan cuc va mang bdo vé trong

suot.
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2. Mang phén cuc theo diém 1, trong d6 hop chét dugc biéu dién bing cong thic

(1) duoc biéu dién béng cong thue (1'):

/OR1
X—Y—B (1)

OR?

trong d6 Y 1a nhém phenylen hodc nhém alkylen, va X, R', va R* dugc

xéc dinh giéng nhu duoc néu trén.
3. Mang phan cuc theo diém 1 hodc 2, trong dé hop chét dugc biéu dién bang
cong thie (1) ¢6 cac nguyén tir hydro cho ca R' va R”.
4. Mang phan cuc theo diém 1 hoac 2, trong d6 nhom phan tmg cua hop chét
duoc biéu dién bang cong thirc (1) 1a it nhat mot nhom phan tng dugc chon tur
nhém bao gdm nhém  vinyl, nhém (met)acrylic, nhém styryl, nhom
(met)acrylamit, nhom ete vinyl, nhom epoxy, nhém oxetan, va nhom mercapto.
5. Mang phan cuc theo diém 1 hodc 2, trong d6 hop phéan nhua c6 kha nang luu

hoa chtta hop chat duge bidu dién bang cong thic (2):

trong d6 R® 1a nguyén tw hydro hoic nhém metyl, mdi R* va R doc lap la
nguyén t hydro, nhém alkyl, nhom hydroxyalkyl, nhom alkoxyalkyl, hodc
nhém ete mach vong, va R* va R’ co thé tao vong di vong.

6. Mang quang hoc bao gdm tam ép bao gdm it nhat mot miéng mang phan cuc

theo diém 1 hoac 2.

69



43382 7071

7. Thiét bi hién thi hinh anh bao gdm mang phan cuc theo diém 1 hoic 2.
8. Phuong phap san xudt mang phan cuc bao gdm tim phéan cuc va I6p nhua
duoc luu hoa duoc tao nén trén it nhat mot bé mat cua tam phan cuc béng cach
luu héa hop phan nhua ¢ kha nang luu héa, trong do:

tdm phan cuc 14 tdm phan cuc trén co so ruou polyvinylic,

hop ph?m nhua c6 kha nang luu hoéa chtra hop chat duoc biéu dién béng

cong thuc (1):

OR'
x—g
OR?
trong d6 X la nhom chure bao gdm nhom hoat dong, va mdi R' va R? doc
lap 1a nguyén tir hydro hodc nhoém hydrocacbon béo, aryl, hodc di vong duoc thé
tuy y,
hop phan nhua c6 kha ning luu hoa chtra cac hop chat co kha ning
polyme hoa gbe,
hop chit ¢6 kha nang polyme hoa gbc don chire va hop chit ¢ kha nang
polyme héa gbc da chirc duge st dung lam cac hop chat ¢6 kha niang polyme
hoa géc theo ty 1¢ la tu 3 dén 80% theo trong luong cua hop chit ¢6 kha ning
polyme hoa gbc don chic trén 20 dén 97% trong luong cua hop chit co kha
nang polyme hoa gbc da chirc duya vao 100% theo trong luong cua cac hop chat
¢ kha nang polyme hoa gbe,
16p nhua dugc luu héa la 1op két dinh va mang phan cuc con bao g6m
mang béao v¢ trong sudt duoc bo tri trén it nhat mot bé mat cua tam phan cuc véi
16p két dinh duoc dat gita tam phan cuc va mang bdo ve trong sudt, va
phuong phap bao gdm cac bude:

pht hop phan nhua ¢6 kha nang luu héa vao bé mét cua it nhat mot trong
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s6 tAm phén cuc va mang bao vé trong sudt;

ép tdm phéan cuc va mang bao vé trong sudt; va

lién két tam phan cuc va mang bao vé trong sudt cing v6i 16p két dinh
duoc tao nén gitta d6 bang cach luu héa hop phan nhua c6 kha nang luu hoa véi
cac tia nang luong hoat tinh dugce 4p dung tur phia bé mat tdm phan cuc hoac
phia bé mat mang bao vé trong sudt.
9. Phuong phép theo diém 8, trong d6 hgp chat duge thé hién boi cong thire (1)

dugc biéu dién boi cong thue (1'):
/OR1
.
X—Y—B (1)
OR?
trong do Y 14 nhém phenylen hodc nhom alkylen, va X, R', va R? duoc

xéac dinh giong nhu dugc néu trén.
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