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Linh vie k§ thuit dwoe dé cap

Sang ché dé cap dén 16p nhyua nhay quang, va mang kho can quang va phan tir

nhay quang st dung 16p nhua nhay quang nay.
Tinh trang k§ thuit ciia sang ché

Ché phdm nhwa nhay quang duogc st dung & dang mang khd can quang (dry film
photoresist - DFR), muc can quang long, hodc dang tuong tu ma dugc st dung cho bang
mach in (printed circuit board - PCB) hoéc khung chi.

Hién nay, mang kho can quang dugc st dung rdng rai khong chi trong ché tao
bang mach in (PCB) va khung chi, ma con trong ché tao go chin ctia panen hién thi
plasma (PDP), dién cuc ITO cho cac thiét bi hién thi khac, dién cuc bus dia chi, ma tran
den, va tuong tu.

Noéi chung, loai mang khd cdn quang nay thuong co trong cac ing dung ma né
duoc ép can 1én tAm nhiéu 16p (laminate) trang ddng. Lién quan dén viéc nay, 1a vi du
cta quy trinh ché tao bang mach in (PCB), quy trinh tién xtt ly duoc thuc hién trudc tién
dé ép can tAm nhidu 16p trang ddng, ma 1a vat liéu dang tAm ban diu cua PCB. Quy trinh
tién xur ly dugc thuc hién theo thtr tu 1a khoan, mai nhan, va xt ly bé mat, va tuong tu
trong quy trinh 16p ngoai, va xir Iy bé mat hodc khéc axit dwgc thuc hién trong quy trinh
16p trong. Trong qua trinh x& Iy bé mat, xir Iy bang ban chai 16ng cing va da bot den
chu yéu duoc st dung, va khéc axit co thé trai qua khic #n mon mém va khic axit béng
axit sulfuric 5% khdi luong.

Pé tao thanh mach trén tAm nhiéu 16p trang ddng ma da trai qua quy trinh tién xr
ly, mang khd can quang (tir day, dugc goi 1a DFR) thong thuong dugce ép céan 1én 16p
ddng ctia tAm nhiéu 16p trang dong. Trong quy trinh ndy, 16p can quang ctia DFR dugc
ép can 1én bé mat dong trong khi boc tach mang bao vé ciia DFR bang cach st dung
may can. Thong thuong, qué trinh ép can dugc thuc hién & tdc do tir 0,5 dén 3,5 m/phut,
nhiét dd tir 100 dén 130°C, va &p suét truc can gia nhiét tir 10 dén 90 psi.

Bang mach in ma da trdi qua quy trinh ép can duogc dé yén trong 15 phut hoic lau
hon d& 1am én dinh bang, va sau dé 16p can quang cia DFR dugc phoi sang thong qua

mat na quang (photomask) trén d6 tao thanh hinh mAu mach mong mudn. Khi mit na
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quang duge chiéu xa bang tia cuc tim trong quy trinh ndy, 16p can quang dugc chibu xa
bang tia cuc tim bit ddu qué trinh polyme héa béi chét khoi mao quang hoc dugc chia
trong phan duoc chiéu xa. Pau tién, oxy trong 16p can quang dugc tiéu thu ban dau, va
sau d6 monome d hoat héa dugc polyme hoa dé tao ra phan ung lién két ngang. Sau
d6, trong khi lugng 16n monome dugc tidu thy, phan Gng polyme hoa tiép tuc. Trong
khi d6, phan khong dugc phoi sang ton tai & trang thai ma phan tmg lién két ngang da
khéng tién trién.

Tiép theo, quy trinh hién (developing process) dé loai bo phan khong duoc phoi
sang cua 16p can quang duge thyc hién. Trong trudng hop DFR c6 thé hién duoc bing
kiém, dung dich 0,8 dén 1,2% khbi lugng kali cacbonat va natri cacbonat trong nudc
duoc str dung 1am dung dich thube hién. Trong quy trinh nay, 16p can quang trong phan
khong dugc phoi sang dugc rira bo bdi phan ing xa phong hda gifta axit carboxylic cia
polyme gén két va dung dich thubc hién trong dung dich thudc hién, va 16p can quang
da hoa climg van con trén bé miat dong.

Tiép theo, mach duoc tao thanh thong qua cac quy trinh khac nhau phu thudc vao
quy trinh 16p trong va quy trinh 16p ngoai. Tuy nhién, trong quy trinh 16p trong, mach
duoc tao thanh trén bang thong qua cic quy trinh khic n mon va boc tach, va trong quy
trinh 16p ngoai, quy trinh ma va che phu (tenting) dugc thyc hién, sau dé 1a khic &n mon
va boc tach chét han dé tao thanh mach xac dinh trude.

Hién nay, trong ché phim nhua nhay quang, cin phat trién ché phdm nhya nhay
quang, ma c6 do nhay cao dbi vdi phoi sang bang dén thuy ngan ap sut cyc cao hodc
truc tiép bang laze, ting kha nang khang lai dung dich thudc hién va nho d6 cho phép
tao thanh mach mat do cao trong quy trinh hi¢n, ma c6 mtrc hién mau rat tt dé su dung
lam d4u hiéu UV dé thiét 1ap vi tri phoi sdng ctia nén, va rat ngin thdi gian boc tach cua
mang da hoa cing, c6 mau duoc boc tach nhd va nhd d6 khong lam tac thiét bi loc.
Ban chit ky thuit ciia sang ché
Vén dé k¥ thuat

Muc dich cta sang ché 12 d& xuét 16p nhya nhay quang c6 thé thu dugc do dinh
két dudng manh va do phan giai rat tot, va 1am tang ty 1¢ nhan dién cdn chinh cho sdn
pham trong khi phoi sdng va nho d6 rut ngén thoi gian san xuét san pham cudi cling,
lam giam ty 1& khuyét tat va nho do6 cai thién do tin cay.

Muc dich khéc ctia sang ché 13 dé xuit mang kho can quang, phan tir nhay quang,
bang mach, va thiét bi hién thi bao gdm 16p nhwra nhay quang.
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Giai phép k¥ thuat

Dé dat duge muc dich néu trén, sang ché dé xuét 16p nhya nhay quang chtra: hop
chat c6 thé quang polyme hoa chira hop chét (met)acrylat ba chirc hodc da chirc cao hon;
va nhya gin két c6 thé hién dugc bang kidm; trong d6 thoi gian (t) tir thoi diém khi qua
trinh phoi sdng bt diu ¢ lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hoic
thap hon dén thoi diém khi lwong thay dbi cua gia tri toa ¢6 mau b" dwgc tinh bing
phuong trinh 1 sau day 1a 5,0, 14 bang 5 phut hodc ngin hon.

Phuong trinh 1

Luong thay dbi (Ab*)) cua gia tri toa d6 mau b" trong thoi gian phoi sang (t) =
(b’o-b™1)

trong phuong trinh 1,

b*1 12 gi4 tri toa dd mau (b*) ca 16p nhwa nhay quang sau khi phoi séang t phut &
lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thap hon, va

b* 1a gia tri toa dd mau (b") cua 16p nhua nhay quang trude khi phoi sang.

Ngoai ra, c6 thé d& xuit 16p nhwa nhay quang trong d6 lugng thay ddi cia gia tri
toa do mau b* dugc tinh béng phuong trinh 2 sau day 1a 0,6 hodc cao hon va 14,0 hodc
thap hon.

Phuong trinh 2

Luong thay dbi (Ab") cua gia trj toa dd mau b” trong thoi gian phoi sang 1 phit
= (b'o-b'1)

trong phuong trinh 2,

b" 14 gia tri toa d6 mau (b*) ctia 16p nhya nhay quang sau khi phoi sang 1 phut &
lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hogc thap hon, va

b"o 14 gié tri toa dd mau (b") ctia 16p nhua nhay quang truge khi phoi séng.

Hop chét (met)acrylat ba chirc hodc da chirc cao hon c6 thé c¢6 cdu tric trong do
ba hodc nhiéu hon ba nhom alkylen oxit ¢6 tir 1 dén 10 nguyén tir cacbon va ba hodc
nhiéu hon ba nhém chue (met)acrylat duge lién két véi nhém trung tim c6 tir 1 dén 20
nguyén t& cacbon.

Hop chat (met)acrylat ba chtrc hodc da chic cao hon ¢ thé bao gdm hop chit ¢c6
Cong thirc hoda hoc 2.

Hop chat (met)acrylat ba chitc hodc da chuce cao hon ¢ thé bao gdbm hop chit c6
Cong thirc hoa hoc 2-1. Hop chét c6 Cong thirc héa hoc 2-1 1a nhu duwgc mo ta dudi day.

Hop chét c6 thé quang polyme héa con ¢6 thé bao gdbm hop chit (met)acrylat don
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chure.

Hop chét c6 thé quang polyme héa c6 thé bao gdm hop chét (met)acrylat da chirc
vé6i lwong 100 phan theo khéi lugng hodc nhiéu hon tinh theo 100 phin theo khéi luong
ctia hop chét (met)acrylat don chc.

Hop chit (met)acrylat don chtrc c6 thé bao gdm (met)acrylat chira nhom alkylen
oxit ¢6 tir 1 dén 10 nguyén tir cacbon.

Hop chét (met)acrylat don chirc ¢6 thé bao gdm hop chét c6 Cong thirc hoa hoc

Hop chit c6 thé quang polyme héa c6 thé bao gdbm hop chét (met)acrylat don
chirc bao gdm (met)acrylat chira nhém alkylen oxit ¢6 tir 1 dén 10 nguyén tir cacbon; va
hop chét (met)acrylat ba chitc hodc da chirc cao hon ¢6 céu triic trong d6 ba hodc nhidu
hon ba nhém alkylen oxit ¢6 tir 1 dén 10 nguyén tir cacbon va ba hodc nhiéu hon ba
nhém chirc (met)acrylat duge lién két véi nhém trung tdm c6 tir 1 dén 20 nguyén tir
cacbon.

Nhura gin két c6 thé hién duogc bang kiém c6 thé c6 phan tir lwgng trung binh theo
khéi lugng 13 20.000 g/mol hoidc cao hon va 150.000 g/mol hoic thdp hon.

Nhua gén két c6 thé hién duoc bing kiém c6 thé bao gdm nhua gan két c6 thé
hién duoc bang kiém th nhat bao gdm don vi 1ap lai dugc biéu dién boi Cong thirc hoa
hoc 3, don vi ldp lai dugc biéu dién bai Cong thirc hoa hoc 4, don vi 1ap lai dugce biéu
din bdi Cong thirc héa hoc 5, don vi lap lai duge biéu dién boi Cong thirc hoa hoc 6,
va don vi lap lai dugc biéu didn bdi Cong thirc hoa hoc 7; va nhua gin két c6 thé hién
dugc bang kiém thi hai bao gdm don vi 1ap lai dugc biéu dién béi Cong thirc hoa hoc
4, don vi 13p lai dugce biéu dién bdi Cong thirc hoa hoc 5, va don vi lip lai duoc biéu
di&n béi Cong thirc héa hoc 6. Cac Cong thirc héa hoc 3 dén 7 14 nhu dugc mo ta duédi
day.

Nhua gin két c6 thé hién duoc bang kiém thir hai c6 thé duoc chtra vé6i lugng
500 phn theo khdi lugng hogc nhiéu hon va 1000 phan theo khéi luong hodc it hon tinh
theo 100 phdn theo khéi lrong ciia nhwa gén két c6 thé hién dugc bang kiém thi nhat.

Ty 18 ctia nhiét do chuyén héa thuy tinh cta nhwa gin két c6 thé hién dugc bang
kidm thtt nhit va nhua gin két c6 thé hién duoc bing kiém tht hai ¢6 thé 1a 1:1,5 hodc
cao hon va 1:5 hoic thap hon.

Ty 16 cta gié tri axit chia nhya gin két co thé hién dugc bang kiém tht nhét va
nhua gén két c6 thé hién dugc bing kidm thtr hai ¢6 thé 1a 1:1,01 hodc cao hon va 1:1,5
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hoic thap hon.
Sang ché ciing dé xu4t mang kho can quang bao gdbm 16p nhwa nhay quang.
Sang ché cling dé xuét phan t nhay quang bao gém: nén polyme; va 16p nhua

nhay quang dugc tao thanh trén nén polyme.

Sang ché ciing d& xudt bang mach, va thiét bi hién thi bao gdbm mang khd can
quang.
Sang ché ciling d& xuit bang mach bao gdm 16p nhya nhay quang.

Sang ché ciing d& xudt thiét bj hién thi bao gdbm 16p nhya nhay quang.

Hiéu qua c6 thé dat dugc ciia sang ché

Theo sang ché, c6 thé dé xuét 16p nhua nhay quang ma thu duge do dinh két
dwong manh va dd phan giai rat t6t, va 1am ting ty 1& nhan dién can chinh cho san pham
trong khi phoi sang va nhd d6 rut ngén thoi gian san xut san pham cubi cling, 1am giam
ty 18 khuyét tat va nhd d6 cai thién do tin cay.

Ngoai ra, theo sang ché, c6 thé d& xuit mang kho can quang, phan tir nhay quang,
bang mach, va thiét bj hién thi bao gdm 16p nhya nhay quang.
M3 ta chi tiét sang ché

Tu day, 16p nhya nhay quang, va mang khd can quang, phan tir nhay quang, bang

mach, va thiét bi hién thi sir dung 16p nhwa nhay quang nay theo cic phuong an cu thé

ctia sang ché s& duoc mo ta chi tiét hon.

Trir khi duoc chi dinh khéc trong sudt ban mo ta nay, cac thuat ngit k§ thuét duge
st dung & day chi nhdm d& cép dén cac phuong 4n cu thé va khong dugc du dinh 1a 1am

gidi han sang che.

Cac dang s6 it dugc st dung ¢ day bao gom viéc de cdp dén so nhi€u trir khi ngi

canh néu rd rang kh4c.

Thuat ngit “bao gom™ hodc “chira” nhu dugc str dung & day chird dac diém, vung,
sO nguyén, budc, tac dong, yeu to va/hodc thanh phan cu thé, nhung khong loai trir sy
¢6 mit hodc bd sung cua dic diém, ving, so nguyén, budce, tdc dong, yéu to, thanh phan

va/hodc nhém cu thé khac.

Ngoai ra, cac thudt ngit bao gém sb thur tu chéng han nhu “thr nht”, “tht hai”,

v.v. duge st dung chi nhdm muc dich phén biét thanh phan nay v6i thanh phan khéc, va

khong bi gi¢i han boi sb thtr ty. Vi du, thanh phan thir nhét ¢6 thé duge goi la thanh
5
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phén thir hai, hodc twong tu, thanh phén thtr hai c6 thé duge goi 1a thanh phén thir nhét,

ma khong 1€ch khéi pham vi cia sang ché.

Trong ban mo ta nay, vi du vé cac nhom thé duge mé ta dudi day, nhung khong
gi6i han & cac nhom thé nay.

Trong ban md ta ndy, thuét ngir “duoc thé” c6 nghia 1a cic nhom chire khac thay
vi nguyén tir hydro trong hop chét duogc lién két, va vi tri dugc thé khong giéi han mién
1a vi tri nay 1a vi tri ma & d6 nguyén tir hydro duoc thé, tirc 13, vi tri & d6 phan tir thé co
thé duge thé, va khi hai hodc nhiéu phan tir thé duoc thé, thi hai hodc nhidu phan tir thé

nay c6 thé gidng nhau hodc khac nhau.

Trong ban mb ta nay, thudt ngit “duoc thé hodc khong dwgc thé” co nghia 1a
khoéng duoc thé hodc duge thé bang mot hoic nhiéu phén ttr thé dugce chon tir nhom bao
gbm doteri; nhém halogen; nhém xyano; nhém nitro; nhém hydroxyl; nhém carbonyl;
nhém este; nhom imit; nhom amit; nhém amino bac mdt; nhém carboxy; nhom axit
sulfonic; nhém sulfonamit; nhém phosphin oxit; nhém alkoxy; nhém aryloxy; nhém
alkylthioxy; nhém arylthioxy; nhém alkylsulfoxy; nhom arylsulfoxy; nhém silyl; nhom
bo; nhom alkyl; nhém xycloalkyl; nhom alkenyl; nhém aryl; nhém aralkyl; nhém
aralkenyl; nhém alkylaryl; nhém alkoxysilylalkyl; nhém arylphosphin; hodc nhom di
vong chtra chtra it nhat mot nguyén tir trong sb cac nguyén tir N, O va S, hoic khong
duge thé hodc duge thé béng phén ttr thé ma trong d6 hai hoic nhiéu phﬁn ttr thé duoc
lién két trong sb cac phén tir thé dugc 14y 1am vi du & trén. Vi dy, “phén tir thé ma trong
d6 hai hodc nhidu phan tir thé duoc lién két” c6 thé 1a nhom biphenyl. Tirc 13, nhém
biphenyl ciing c6 thé 1a nhém aryl, va c6 thé duoc hiéu 12 phéan tir thé ma trong d6 hai

nh6m phenyl dugce lién két.

Trong ban mo ta nay, ky hiéu %‘, hoic — c6 nghia la lién két dugc lién két
v6i nhom thé khac, va lién két truc tiép c6 nghia 1a trudng hop khong c6 nguyén ti khéc

c6 mat & phan dugc biéu diénlaL.

Trong ban mo ta nay, (met)acryl c6 nghia la bao gdm ca acryl va metacryl. Vi du,
(met)acrylat c6 nghia 1 bao gém ca acrylat va metacrylat.

Trong ban md ta nay, nhom alkyl 1a nhom chirc hoa tri mot ¢ ngudn gdc tir alkan,
va ¢6 thé 12 mach thang hodc mach nhénh. S6 luong nguyén ti cacbon cta nhém alkyl

mach thing khong gidi han cu thé, nhung t6t hon 1a tir 1 dén 20. Ngoai ra, sé luong
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nguyén tir cacbon ciia nhém alkyl mach nhanh nam trong khoang tir 3 dén 20. Vi du cu
thé vé nhom alkyl bao gdm metyl, etyl, propyl, n-propyl, isopropyl, butyl, n-butyl,
isobutyl, tert-butyl, sec-butyl, 1-metyl-butyl, 1-etyl-butyl, pentyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, hexyl, n-hexyl, 1-metylpentyl, 2-metylpentyl, 4-metyl-2-pentyl,
3,3-dimetylbutyl, 2-etylbutyl, heptyl, n-heptyl, 1-metylhexyl, octyl, n-octyl, tert-octyl,
1-metylheptyl, 2-etylhexyl, 2-propylpentyl, n-nonyl, 2,2-dimetylheptyl, 1-etyl-propyl,
1,1-dimetyl-propyl, isohexyl, 2-metylpentyl, 4-metylhexyl, S5-metylhexyl, 2,6-
dimetylheptan-4-yl va nhom tuong ty, nhung khong giéi han & cdc nhoém nay. Nhom
alkyl c6 thé dugc thé hoic khong dugce thé, va khi n6 dugc thé, vi du vé& nhom thé 1a
gidng nhu dugc md ta & trén.

Trong ban md ta ndy, nhom aryl 12 nhém chte héa tri mét c6 ngudn gde tir aren,
va khong gidi han cu thé, nhung t6t hon 12 c6 tir 6 dén 20 nguyén tir cacbon, va c6 thé
12 nhom aryl don vong hodc nhom aryl da vong. Vi du cu thé vé nhém aryl don vong c6
thé bao gdm nhoém phenyl, nhém biphenyl, nhém terphenyl, va nhém twong tw, nhung
khong gidi han & cac nhém nay. Vi du cu thé v& nhém aryl da vong c6 thé bao gdm
nhom naphtyl, nhém antraxenyl, nhém phenantryl, nhom pyrenyl, nhém perylenyl,
nhom chrysenyl, nhom florenyl, va nhém twong tu, nhung khong giéi han ¢ cdc nhom
nay. Nhom aryl ¢é thé duoc thé hodc khong dugce thé, va khi n6 duogc thé, vi du vé nhom
thé 1a gidng nhu duge mb ta & trén.

Trong ban md ta ndy, nhom alkylen 12 nhém chirc hoa tri hai c¢6 ngudn gbe tir
alkan, va md ta cia nhom alkyl nhu dugce dinh nghia & trén c6 thé duogc ung dung ngoai
trir viée alkylen 1a nhom chirc hoa tri hai. Vi du, né c6 thé 1a nhém metylen, nhém etylen,
nhém propylen, nhom isobutylen, nhom sec-butylen, nhom tert-butylen, nhdm pentylen,
nhém hexylen mach théng hodc mach nhénh, hodc tvong tu. Nhém alkylen c6 thé duoc
thé hodc khong dugc thé.

Trong ban mé ta nay, nhém chire da hoa tri 14 gbc trong d6 nhidu nguyén tir hydro
lién két véi hop chét tuy y duoc loai bo, va vi du, nd co thé 12 nhém chirc hoa tri hai,
nhom chirc hoa tri ba, va nhom chie hoéa tri bdn. Vi du, nhém chirc hoa tri bdn ¢6 nguén
gbc tir xyclobutan c¢6 nghia 13 gbc trong d6 bén nguyén tir hydro bét ky lién két véi
xyclobutan dugc loai bd.

Trong ban mo t4 nay, lién két truc tiép hodc lién két don co nghia la dugc ndi véi
dudng lién két trong d6 khong c6 nguyén tir hodc nhém nguyén tir tdn tai & vi trf tuong

tmg. Cu thé, n6 c6 nghia 1a trudng hop khong co nguyén tir khac c6 mit & phén dugc

7



51656 8/61

bidu dién 14 Ry, hodc Ly (6 d6 a va b 14n luot 13 s6 nguyén tir 1 dén 20) trong Cong thic

héa hoc.

Trong ban mb ta nay, thuat ngit “san pham (quang) héa cimg” hoic “(quang) hoa
cling” ¢6 nghia 14 bao gdm khong chi truong hop thanh phan c6 nhém chua no c¢6 thé
héa cting hodc c6 thé lién két ngang trong ciu triic héa hoc duge héa cimg, lién két
ngang hodc polyme héa hoan toan ma con trudong hop thanh phin dugc héa ctng, lién

két ngang hoic polyme héa mdt phan.

Tir day, sang ché s& duoc mé ta chi tiét hon.

Theo mét phuong 4n cua sang ché, c6 thé dé xuat 16p nhwa nhay quang bao gdm:
hop chét c¢6 thé quang polyme hoa chira hop chat (met)acrylat ba chirc hodc da chic cao
hon; va nhua gén két c6 thé hién dugc bang kidm; trong d6 thoi gian () tir thoi diém khi
qué trinh phoi sang bat diu & liéu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hoic
thip hon dén thoi diém khi lugng thay dbi cua gié tri toa d6 mau b” duoc tinh bang
phuong trinh 1 14 5,0, 14 bang 5 phut hodc ngén hon.

Qua thtr nghiém, cac tac gia sang ché da phat hién ra rang khi 16p nhua nhay
quang theo mot phuong an c6 dic trung 13 thoi gian (t) dén thoi diém khi lugng thay doi
cta gié tri toa dd mau b* dwoc tinh biang phuong trinh 113 5,0, 12 bing 5 phut hozc ngin
hon, thi dic tinh ciia mach 13 twong duong véi dic tinh ctia san phdm hién c6, nhung tdc
d6 quang hoa clmg tang 1én, vi vay ddi v6i nguyén nhan k¥ thuat 1a ting téc thoi gian
can dé bidu hién sy hién mau trong mang va lam ting Iuong thay ddi trong qué trinh
hién mau, thoi gian can dé thay dbi do tuong phan dugc cai thién, nho d6 ddm bao dac
tinh hién rat tdt, va hoan thién sang ché.

1. Nhua gén két c6 thé hién duge bang kiém

L6p nhya nhay quang theo sang ché c6 thé bao gdbm nhua gin két c6 thé hién
duoc bang kiém.

Cu thé, nhya gén két c6 thé hién dugc bang kiém c6 thé bao gdm it nhét hai hodc
nhiéu hon hai nhua gin két c6 thé hién duoc bing kiém. ft nhit hai hodc nhiéu hon hai
nhua gén két ¢ thé hién dugc bing kiém c6 thé c6 nghia 1a hdn hop ctia hai hodc nhiéu
hon hai nhua gén két c6 thé hién duoc biang kiém.

ft nhat hai hodc nhiéu hon hai nhua gén két ¢6 thé hién duoc béng kiém c6 thé
bao gbm nhua gan két c6 thé hién dugc bing kiém thir nhét bao gdm don vi lap lai dugc

biéu didn béi Cong thirc hoa hoc 3 sau day, don vi 1ap lai duge biéu dién béi Cong thire
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héa hoc 4 sau ddy, don vi lap lai duoc biéu dién bai Cong thirc héa hoc 5 sau ddy, don

vi ldp lai duge biéu dién boi Cong thirc hoa hoc 6 sau day, va don vi 1ap lai dugce biéu

dién bai Cong thirc hoa hoc 7 sau ddy; va nhwa gin két c6 thé hién dugc bang kiém thu

hai bao gdm don vi lip lai dugc biéu dién bsi Cong thirc hoa hoc 4 sau day, don vi lap

lai duoc biu dién béi Cong thirc héa hoc 5 sau dy, va don vi 1ap lai duge biéu din béi

Cong thirc hoa hoc 6 sau day.
Cong thirc hoa hoc 3

R3Il

trong Cong thirc hoa hoc 3, R3" 1a hydro,

O OH
Cong thic hoa hoc 4
R3'
*

O OH

trong Cong thirc hoa hoc 4, Rs' 1a alkyl ¢6 tir 1 dén 10 nguyén tir cacbon,
Cong thirc hoa hoc 5

R4|l

O\\.
/

R5||

trong Cong thirc hoa hoc 5, R4" 12 alkyl ¢6 tir 1 dén 10 nguyén tir cacbon, va Rs"

1a alkyl c6 tir 1 dén 10 nguyén tir cacbon,

Cong thirc héa hoc 6
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Ar
trong Cong thirc héa hoc 6, Ar 13 aryl ¢6 tir 6 dén 20 nguyén tir cacbon,

Cong thitc hoa hoc 7

trong Cong thtrc hoa hoc 7, R4' 13 hydro, va Rs' 1a alkyl c6 tir 1 dén 10 nguyén tir
cacbon.

Cu thé, nhua gén két c6 thé hién dugc bang kiém c6 thé bao gdm copolyme ngiu
nhién ctia don vi ldp lai dugc biéu dién boi Cong thirc héa hoc 3 sau day, don vi 1ap lai
duoc biéu dién boi Cong thirc hoa hoc 4 sau day, don vi lap lai duge biéu dién boi Cong
thirc hda hoc 5 sau day, don vi ldp lai duge biéu dién boi Cong thire héa hoc 6 sau day,
va don vi lap lai duge biéu dién boi Cong thitc héa hoc 7 sau day.

Cong thtrc héa hoc 3

R3l|

O OH

trong Cong thirc hoa hoc 3, R3" 1a hydro,

Cong thirc hoa hoc 4

10
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O OH

trong Cong thirc hoa hoc 4, Rs' 13 alkyl ¢6 tir 1 dén 10 nguyén tir cacbon,
Cong thic héa hoc 5

R4H

*
>TL
—
*

R5|I

trong Cong thirc hoa hoc 5, R4" 12 alkyl c6 tur 1 dén 10 nguyén tir cacbon, va Rs"
1a alkyl c6 tir 1 dén 10 nguyén it cacbon,

Cong thic hoa hoc 6

T

Ar

trong Cong thirc héa hoc 6, Ar 1 aryl c6 tu 6 dén 20 nguyén tir cacbon,

Cong thac hoa hoc 7

trong Cong thirc hoa hoc 7, R4' 1a hydro, va Rs' la alkyl co tur 1 dén 10 nguyén tir
cacbon.

11
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Trong cic Cong thirc hoa hoc 3 dén 7, vi du cu thé vé alkyl ¢6 tir 1 dén 10 nguyén
ttr cacbon c6 thé bao gdm metyl.

Ar 12 aryl ¢6 tir 6 dén 20 nguyén tir cacbon, va vi du cu thé vé aryl c6 tir 6 dén 20
nguyén tir cacbon c6 thé bao gdm phenyl.

Don vi l3p lai duge biéu dién boi Cong thire héa hoc 4 ¢6 thé 1a don vi 1ap lai co
ngudn gdc tir monome dugc biéu dién bai Cong thirc héa hoc 4-1 sau day.

Cong thtrc héa hoc 4-1

R3'
OH

O

trong Cong thitrc hdéa hoc 4-1, R3' 1a alkyl ¢ tir 1 dén 10 nguyén tir cacbon. Trong
Cong thire hda hoc 4-1, dinh nghia cua R3' 1a giéng nhu dugc mo ta cho Cong thirc hoa
hoc 4. Vi du cu thé vé monome dugc biéu dién béi Cong thirc hoa hoc 4-1 ¢6 thé bao
gbm axit metacrylic (MAA).

Don vi lap lai dugce biéu dién boi Cong thirc hoéa hoc 5 ¢6 thé 1a don vi lap lai c6

ngudn gdc tir monome duoc biéu dién bdi Cong thirc héa hoc 5-1 sau day.
Cong thure hoa hoc 5-1

R4Il

O/\

i
R5"
trong Cong thirc hda hoc 5-1, R4" 1a alkyl ¢6 tir 1 dén 10 nguyén tir cacbon, va

Rs" 1a alkyl c6 tir 1 dén 10 nguyén tt cacbon. Trong Cong thirc héa hoc 5-1, dinh nghia

12
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ctia R4" va Rs" 1a gidng nhu dwoc mé ta cho Céng thirc héa hoc 5. Vi du cu thé vé
monome dugc biéu dién bai Cong thirc héa hoc 5-1 ¢6 thé bao gdbm metylmetacrylat
(MMA).

Pon vi ldp lai dugce biéu dién boi Cong thic hoa hoc 6 ¢co thé 1a don vi lap lai c6
ngudn gbe tir monome duoc bidu didn boi Cong thirc hoa hoc 6-1 sau day.

Cong thirc hoa hoc 6-1

~

Ar

trong Cong thirc hda hoc 6-1, Ar 1a aryl c6 tir 6 dén 20 nguyén ti cacbon. Trong
Cong thirc hoa hoc 6-1, dinh nghia ctia Ar 14 gidng nhu duge mo ta cho Cong thirc héa
hoc 6. Vi du cu thé v& monome duoc biéu dién bai Cong thirc hoa hoc 6-1 c6 thé bao
gbm styren (SM).

Nhua gin két c6 thé hién duge bang kidm c6 thé c6 phan tir lugng trung binh theo
khéi lugng 14 30.000 g/mol hoic cao hon va 150.000 g/mol hodc thap hon, va nhiét do
chuyén hoéa thuy tinh 1 20°C hodc cao hon va 150°C hoic thap hon. Nho d6, dic tinh
pht va kha ning phu déu 1én bé mit (followability) cia mang khd can quang, va do bén
co hoc cuia chinh 16p can sau khi tao thanh mach cé thé dugc cai thién. Ngoai ra, nhua
gén két c6 thé hién duoc bang kidm c6 thé ¢ gia tri axit 1a 140 mg KOH/g hodc cao hon
va 160 mg KOH/g hoic thap hon.

Ngoai ra, nhua gan két ¢6 thé hién dugc bang kiém c6 thé c6 phan tir lugng trung
binh theo khdi luong 12 20.000 g/mol hodc cao hon va 130000 g/mol hoic thip hon, va
nhiét d6 chuyén hoa thiy tinh 1a 30°C hodc cao hon va 160°C hodc thap hon. Nho do,
dic tinh phu va kha nang pha déu 1én bé mit ctia mang kho can quang, va do bén co hoc
cda chinh 16p céan sau khi tao thanh mach c6 thé dugc cai thién.

Nhu dugce sir dung ¢ day, phan tir lugng trung binh theo khéi lwong chi phan tir
luong trung binh theo khéi lugng duge chuyén ddi theo polystyren dugc do bang sic ky
thAm gel (Gel permeation chromatography - GPC). Trong quy trinh do phan tir luong
trung binh theo khdi luong duoc chuyén ddi theo polystyren dugc do bang GPC, may
do va cdt phan tich, ching han nhu thiét bi phan tich da biét thong thudong va may do hé
s6 khiic xa vi sai c6 thé duoc st dung, va diéu kién nhiét do, dung mdi, va tdc do dong

chay thuong ap dung co thé dugce st dung.

13
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Vi du cu thé v& diéu kién do 14 nhu sau: Nhya gén két ¢6 thé hién dugc bang kiém
duoc hoa tan trong tetrahydrofuran dé c6 nong do 1,0% khdi lwong/khdi lwong trong
THF (khoang 0,5% khdi luong/khdi luong trén co sé ham luong chét rin), duoc loc
bang cach str dung dung cu loc bang xy lanh ¢6 kich thuéc 16 0,45 um, va sau d6 dugc
tiém véi lugng 20 pl vao GPC, tetrahydrofuran (THF) dugce st dung lam pha dong cta
GPC va tbc do dong chay bang 1,0 mL/phat. Cot c6 két cAu 1a mot cot Agilent Plagal
um Guard (7,5 x 50 mm) va hai cdt Agilent Plagal 5 um Mixed D (7,5 x 300 mm) dugc
ndi theo day, va phép do dugc thuc hién & 40°C bang cach sit dung hé thong Agilent
1260 Infinity II, may do RI lam may do.

Mau chuén polystyren (STD A, B, C, D) trong d6 polystyren c¢6 céc phan tit lugng
khac nhau dugc hoa tan & ndng do 0,1% khdi luong/khdi lugng trong tetrahydrofuran
duogc loc qua dung cu loc béng xy lanh c6 kich thuéc 16 0,45 pm va sau d6 dugc tiém
vao GPC, va gia tri cia phan tr lugng trung binh theo khéi lugng (Mw) ctia nhua gin
két co thé hién duoc béng kiém duoc xac dinh bi‘mg cach st dung dudong cong hi¢u

chuén.
STD A (MP): 791.000 /27.810 / 945
STD B (MP): 28.2000 / 10.700 / 580
STD C (MP): 126.000 / 4.430 /370
STD D (MP): 51.200/ 1.920 / 162

Nhiét 6 chuyén héa thay tinh ctia tham chiéu va polyme gin két duoc so sanh
bing DSC (thiét bi do nhiét lwong quét vi sai) (Perkin-Elmer, DSC-7). Phép do c6 thé
duogc thuc hién b:?mg cach duy tri nhiét d6 ¢ 20°C trong 15 phut va sau do6 tang nhiét do
dén 200°C & téc d6 1°C/phit.

Gia tri axit cia nhua gin két ¢6 thé hién dugc bang kiém dugc do bang quy trinh
trong d6 khoang 1 g nhwa gin két ¢ thé hién dugc bang kiém dwoc ldy méu, hoa tan
trong 50 ml dung moi hdn hgp (MeOH 20%, axeton 80%), hai giot chét chi thi
phenolphtalein 1% duoc bd sung vao do, va sau do dugc chuan dd béng KOH 0,1N dé
do gia tri axit.

Nhua gén két c6 thé hién dugc bing kidm tht nhét ¢6 thé c6 gia tri axit 1a 140
mg KOH/g hodc cao hon va 160 mg KOH/g hoac thap hon. Ngoai ra, nhua gan két co
thé hién duoc bang kiém thit hai c6 thé co gia tri axit 1a 160 mg KOH/g hodc cao hon

14
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va 200 mg KOH/g hoic thip hon.

Cu thé, ty 1& cua nhiét d6 chuyén hoa thuy tinh ctia nhua gén két c6 thé hién dugc
bang kiém thir nhit va nhua gin két c¢6 thé hién duoc bang kiém th{ hai co thé1a 1:1,5
hodc cao hon va 1:5 hoac thép hon, 1:1,5 hodc cao hon va 1:3 hodc thép hon, 1:1,5 hoéc
cao hon va 1:2 hoac thép hon, 1:1,5 hodc cao hon va 1:1,8 hodc thép hon, 1:1,5 hodc
cao hon va 1:75 hoac thép hon, hodc 1:1,5 hoac cao hon va 1:6 hoac thép hon.

Ngoai ra, ty 16 cua gia trj axit cia nhua gin két c6 thé hién duoc bang kiém thu
nhét va nhua g:fm két co thé hién duoc béng kiém tht hai c6 thé 12 1:1,01 hodc cao hon
va 1:1,5 hodc thép hon, 1:1,01 hoac cao hon va 1:1,25 hoac thép hon, 1:1,01 hoac cao
hon va 1:1,2 hoac thép hon, hodc 1:1,01 hoac cao hon va 1:1,1 hoac thép hon.

Trong khi d6, nhua gén két c6 thé hién dwoc bang kiém thir nhat duoc chira trong
16p nhya nhay quang theo mot phuong an c6 thé bao gdm don vi lip lai dugc biéu dién
bdi Cong thirc hoa hoc 4 véi luong 1,2 mol hodc nhiéu hon va 3 mol hoac it hon, 1,2
mol hodc nhiéu hon va 2 mol hoic it hon, 1,5 mol hoic nhiéu hon va 2 mol hoic it hon,
hodc 1,5 mol hodc nhiéu hon va 1,6 mol hodc it hon tinh theo 1 mol don vi lip lai dugc
biéu din béi Cong thirc héa hoc 3.

Ngoai ra, nhwa gén két c6 thé hién duoc bang kiém tht hai dugc chira trong 16p
nhya nhay quang theo mdt phuong an cé thé bao gém don vi ldp lai dugc biéu dién bai
Cong thirc hoa hoc 5 v6i lugng 2 mol hodac nhiéu hon va 10 mol hodc it hon, 3 mol hodc
nhiéu hon va 10 mol hodc it hon, 3 mol hodc nhiéu hon va 5 mol hodc it hon, hoic 4
mol hodc nhiéu hon va 5 mol hodc it hon tinh theo 1 mol don vi ldp lai dugc biéu dién
bdi Cong thic hoa hoc 7.

Trong khi d6, nhua gén két c6 thé hién dugc bang kiém tht hai ¢6 thé bao gdbm
copolyme ngiu nhién ctia don vi ldp lai duge biéu dién boi Cong thirc hoa hoc 4 sau day,
don vi lap lai duoc biéu dién bai Cong thirc hoa hoc 5 sau day, va don vi lap lai dugc

biéu dién bdi Cong thire hoa hoc 6 sau day.

Cong thie hoa hoc 4
R3'
*
*
O OH

15
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trong Cong thirc héa hoc 4, Rs' 14 alkyl ¢6 tir 1 dén 10 nguyén tir cacbon.

Cong thirc hoa hoc 5

L.
trong Cong thirc héa hoc 5, R4" 13 alkyl cé tir 1 dén 10 nguyén ti cacbon, va Rs"

14 alkyl ¢6 tir 1 dén 10 nguyén tir cacbon,

Cong thirc hoéa hoc 6

Ar

trong Cong thte héa hoc 6, Ar 14 aryl ¢6 tir 6 dén 20 nguyén ti cacbon.

Pon vi l3p lai duoc biéu din boi Cong thirc héa hoc 4 ¢6 thé 1 don vi lap lai ¢6

ngudn gbe tir monome duge bidu dién bai Cong thiic hoa hoc 4-1 sau day.

Cong thtrc héa hoc 4-1

R3'
OH

O

trong Cong thirc hoa hoc 4-1, R3' 1a alkyl ¢ tur 1 dén 10 nguyén tir cacbon. Trong

16
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Cong thirc hoa hoc 4-1, dinh nghia ctia R3' 1a giéng nhu dugc mo ta cho Cong thirc hoa
hoc 4. Vi du cu thé vé& monome duge biéu dién béi Cong thtrc hoa hoc 4-1 c6 thé bao

gdm axit metacrylic (MAA).

Pon vi l3p lai duoc bidu dién béi Cong thirc héa hoc 5 ¢6 thé 1a don vi lap lai c6

ngudn gbe tir monome duoc bidu dién boi Cong thirc hoa hoc 5-1 sau day.
Cong thirc hoa hoc 5-1

R4Il

7N

O @

|
R5Il

trong Cong thirc héa hoc 5-1, Re" 1a alkyl ¢ tir 1 dén 10 nguyén ti cacbon, va
Rs" 13 alkyl ¢6 tir 1 dén 10 nguyén tir cacbon. Trong Cong thirc héa hoc 5-1, dinh nghia
ciia R4" va Rs" 12 gibng nhu dugc mo ta cho Cong thiic héa hoc 5. Vi du cu thé vé
monome dugc biéu dién bai Cong thirc héa hoc 5-1 c6 thé bao gdm metylmetacrylat
(MMA).

Don vi ldp lai duoc biéu dién bai Cong thic hdéa hoc 6 ¢o thé 1a don vi 13p lai c6
ngudn gbe tir monome dugc biéu dién bsi Cong thirc hoa hoc 6-1 sau day.

Cong thirc hoa hoc 6-1

~

Ar

trong Cong thitc hoa hoc 6-1, Ar la aryl co tir 6 dén 20 nguyén t cacbon. Trong
Cong thirc hoa hoc 6-1, dinh nghia ciia Ar 1a gidng nhu duge mo ta cho Cong thirc héa
hoc 6. Vi du cu thé vé& monome dugc biéu dién bai Cong thtc hoa hoc 6-1 ¢ thé bao
gbm styren (SM).

Cu thé, nhua ga‘in két co thé hién duoc bﬁng kiém tht nhét c6 thé bao gém don vi
lap lai dugc bidu dién béi Cong thirc héa hoc 4: don vi 13p lai dugc biéu dién béi Cong
thirc hoa hoc 5: don vi ldp lai duoc biéu dién boi Cong thirc hoa hoc 6 theo ty 1€ bang 1:

(2 hodc 16n hon va 5 hodc nhé hon): (0,2 hodc 16n hon va 0,9 hodc nhd hon), 1: (2 hodc
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16n hon va 3 hodc nhé hon): (0,5 hodc 16n hon va 0,9 hodc nhé hon), 1: (2,5 hodc 16n
hon va 3 hodc nho hon): (0,6 hoac 16n hon va 0,9 hodc nho hon) hodc 1: (2,75 hoac 16n
hon va 3 hodc nho hon): (0,6 hodc 16n hon va 0,75 hodc nho hon).

Ngoai ra, nhua gin két c6 thé hién dugc bang kidm thir hai c6 thé bao gdbm don
vi lap lai dugc bidu dién bsi Cong thire hoa hoc 4: don vi lap lai duge biéu dién boi
Cong thire hoa hoc 5: don vi 13p lai duoc biéu dién bdi Cong thirc héa hoc 6 theo ty 18
bang 1: (1,1 hodc 16n hon va 2 hoic nhé hon): (0,2 hodc 16n hon va 0,99 hodc nho hon),
1: (1,5 hoac 16n hon va 2 hodc nhé hon): (0,5 hodc 16n hon va 0,99 hodc nhd hon), hodc
1: (1,5 hodc 16n hon va 1,75 hodc nhé hon): (0,75 hoac 16n hon va 0,99 hodc nho hon).

Trong khi d6, 1¢p nhua nhay quang theo mdt phwong 4n cia sang ché c6 thé bao
gbdm nhua gin két c6 thé hién dwoc bang kiém thir hai vdi luong 500 phan theo khbi
luong hodc nhiéu hon va 1000 phan theo khéi lwong hoic it hon, 600 phan theo khbi
lugng hodc nhiéu hon va 800 phén theo khéi lugng hoac it hon, 700 phén theo khéi
lugng hodc nhiu hon va 800 ph?m theo khdi lugng hodc it hon tinh theo 100 phén theo
khéi lugng ctia nhya gén két c6 thé hién duoc bang kiém thu nhét.

Nhu duoc mo ta & trén, do nhua gén két c6 thé hién duogc béng kiém thir hai duge
bd sung véi lwong du 12 500 phan theo khdi lugng hodc nhiéu hon tinh theo 100 phén
theo khéi lwong cia nhya gén két c6 thé hién duoc béng kiém tht nhét, c6 thé thu duoc
hiéu qua ky thuat 1a mang lai chirc nang ky nudc cho nhua nhay quang, lam tang kha
nang khang lai dung dich thudc hién va cai thién dic tinh cia mach.

Nhua gén két c6 thé hién duoc bang kidm duoc chira véi lugng 20% khéi luong
hodc nhiéu hon va 80% khdi lugng hoic it hon so véi tong khéi lugng cia ché phim
nhya nhay quang trén co s& ham lugng chét ran. Khi ham luong nhua gén két c6 thé
hién duoc bing kiém nim trong khoang néu trén, cd thé thu duoc hiéu qua ting cuong
d6 dinh két duong manh sau khi tao thanh mach. Ham luong chét rén, trén co s& khoi
luong, c6 nghia 1a thanh phan con lai loai trir dung méi khoéi ché phim nhua nhay quang
dé tao thanh 16p nhua nhay quang.

Ham luong nhwa gin két c6 thé hién duogc bing kiém theo sang ché c6 thé 12 40%
khéi lugng hoac nhiéu hon va 70% khdi lugng hodc it hon so véi tdng khdi luong cua
ché phdm nhua nhay quang. Khi ham lugng nhua ghn két ¢6 thé hién duge bang kiém
13 nhé hon 40% khéi lugng so v6i tdng ché phdm nhya nhay quang, c6 bat loi 12 gay ra
khuyét tat chiang han nhu ngin mach do nhiém bén trong qué trinh hién, va khi ham

lwong nhya gin két ¢6 thé hién duoc bang kiém vugt qua 70% khéi luong, van dé 1a dic
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tinh cia mach chéng han nhu do dinh két va do phén gidi bi giam di.
(2) Chét khoi mao quang polyme hoa

Chét khoi mao quang polyme hoa duoc chira trong 16p nhua nhay quang theo
sang ché 12 nguyén liéu khoi mao phan tmg chudi clia monome cé thé quang polyme
héa bang UV va birc xa khac, va dong vai trd quan trong trong qua trinh hoa ciimg mang
kho cadn quang.

Hop chit c6 thé dugc st dung lam chét khoi mao quang polyme héa c6 thé bao
gdbm din xuit antraquinon ching han nhu 2-metyl antraquinonoid va 2-etyl
antraquinonoid; va din xuét benzoin chang han nhu benzoin metyl ete, benzophenon,
phenantren quinon, va 4,4'-bis-(dimetylamino)benzophenon.

Ngoai ra, hop chit dugc chon tir hop chat trong s6 2,2'-bis(2-clophenyl)-4,4',5,5'-
tetraphenylbisimidazol, 1-hydroxyxyclohexylphenylketon, 2,2-dimetoxy-1,2-
diphenyletan-1-on,  2-metyl-1-[4-(metylthio)phenyl]-2-morpholinopropan-1-on,  2-
benzyl-2-dimetylamino-1-[4-morpholinophenyl]butan-1-on, 2-hydroxy-2-metyl-1-
phenylpropan-1-on, 2,4,6-trimetylbenzoyldiphenylphosphin oxit, 1-[4-(2-
hydroxymetoxy)phenyl]-2-hydroxy-2-metylpropan-1-on,  2,4-dietylthioxanton,  2-
clothioxanton, 2,4-dimetylthioxanton, 3,3-dimetyl-4-metoxybenzophenon,
benzophenon, 1-clo-4-propoxythioxanton, 1-(4-isopropylphenyl)-2-hydroxy-2-
metylpropan-1-on, 1-(4-dodexylphenyl)-2-hydroxy-2-metylpropan-1-on, 4-benzoyl-4'-
metyldimetylsulfua, axit 4-dimetylaminobenzoic, metyl 4-dimetylaminobenzoat, etyl 4-
dimetylaminobenzoat, butyl 4-dimetylaminobenzoat, 2-etylhexyl 4-
dimetylaminobenzoat, 2-isoamyl 4-dimetylaminobenzoat, 2,2-dietoxyaxetophenon,
benzyl keton dimetylaxetal, benzyl keton p-metoxy dietylaxetal, 1-phenyl-1,2-
propyldioxime-0,0'-(2-carbonyl)etoxy ~ ete, metyl  o-benzoylbenzoat,  bis[4-
dimetylaminophenyl)keton, 4,4'-bis(dietylamino)benzophenon, 4,4'-diclobenzophenon,
benzyl, benzoin, metoxybenzoin, etoxybenzoin, isopropoxybenzoin, n-butoxybenzoin,
isobutoxybenzoin, tert-butoxybenzoin, p-dimetylaminoaxetophenon, p-tert-
butyltricloaxetophenon, p-tert-butyldicloaxetophenon, thioxanton, 2-metylthioxanton,
2-isopropylthioxanton, dibenzosuberon, a,a-diclo-4-phenoxyaxetophenon, va pentyl 4-
dimetylaminobenzoat c6 thé dugc st dung lam chét khoi mao quang polyme héa, nhung
khong gidi han & cac hop chét nay.

Chét khoi mao quang polyme héa dugc chita v6i luong 2% khéi lvgng hodc nhiéu

hon va 10% khoi lugng hoidc it hon so véi téng khdi lwong cla ché pham nhya nhay
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quang dé tao thanh 16p nhya nhay quang trén co s¢ ham luong chat ran. Khi ham lugng
chat khoi mao quang polyme hoa nim trong khoang néu trén, c6 thé thu dugc do nhay
da. Ham lugng chét rn, trén co s& khbi lugng, cé nghia la thanh phén con lai loai trir
dung moi khoi ché phdm nhya nhay quang.

Khi ham Ivong chit khoi mao quang polyme hoa 13 it hon 2% khdi lwgng, hiéu
sut sir dung 4nh sang 13 thdp va cn lugng phoi sang 16n va, do d6, c6 bét loi 14 hiéu
qua san xudt giam di rt nhiéu. Khi ham lugng chéat khoi mao quang polyme hoéa vugt
qua 10% khéi lugng, ¢ van d& 1a mang dé gay va sy nhiém ban dung dich thubc hién
tang 1én, din dén khuyét tat 1a ngén mach hodc tuong tu.

(3) Hop chét ¢6 thé quang polyme hoa

Hop chét c6 thé quang polyme héa theo sang ché ¢6 kha ning khang lai dung
dich thudc hién sau khi phoi sang bing UV va nhd d6 cho phép tao thanh hinh mau.

Hop chét c6 thé quang polyme héa theo sang ché c6 thé bao gdm hop chét co thé
quang polyme hoa chtra hop chét (met)acrylat ba chirc hodc da chitc cao hon.

Cu thé, hop chit (met)acrylat ba chirc hodc da chiic cao hon c6 thé ¢6 ciu truc
trong d6 ba hodc nhidu hon ba nhém alkylen oxit c6 tir 1 dén 10 nguyén tir cacbon va
ba hogic nhidu hon ba nhém chirc (met)acrylat duge lién két voi nhom trung tAm c6 tir 1
dén 20 nguyén tir cacbon.

Cu thé hon, hop chat (met)acrylat ba chirc hodc da chtrc cao hon ¢ thé bao gdm
hop chét ¢6 Cong thirc hoa hoc 2 sau day:

Cong thtrc hoa hoc 2

— —

R4
O‘{Rs"'O‘)——RG
n2

O
- - P

trong Cong thirc hoa hoc 2, R4 1a hydro hodc alkyl ¢6 tur 1 dén 10 nguyén tur

cacbon, Rs 1a alkylen c6 tur 1 dén 10 nguyén tir cacbon, Re 1a nhom chire hoa tri p chira
nhom trung tdm co tur 1 dén 20 nguyén tir cacbon, n2 1a sé nguyén tir 1 dén 20, va p 1a

s6 lugng nhém chire dugc thé cho Re, va 1a s6 nguyén tir 3 dén 10.
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Ngoai ra, trong Cong thirc héa hoc 2, n2 13 s6 nguyén tir 1 dén 20, sé nguyén tir
1 dn 10, hodc sd nguyén tir 1 dén 5, p ¢6 nghia 12 s6 lwgng nhém chire duge thé cho Re,
va c6 thé 12 s6 nguyén tir 3 dén 10, s6 nguyén tir 3 dén 5, hodc sb nguyén tir 3 dén 4.

Tirc 13, trong Cong thirc hda hoc 2, do p, c6 nghia la ) lugng nhoém chite duge
thé cho Rs, 12 s6 nguyén tir 3 dén 10, hop chat (met)acrylat ba chirc hodc da chirc cao
hon duoc bidu dién boi Cong thirc héa hoc 2 cé thé 1a hop chét (met)acrylat ba chirc
hodc da chirc cao hon.

Cu thé, hop chét (met)acrylat da chirc c6 thé duge biéu dién bi Cong thirc hoa
hoc 2-1 sau day.

Cong thuc hoa hoc 2-1

Rq1

l nd
R‘SG RG R12
o] Yooy
7 — g
nbs
0 n3 0

trong Cong thirc héa hoc 2-1, Re' 1a nhom chirc hoa tri ba co tir 1 dén 10 nguyén
tt cacbon, mdi Ry dén Ry doc 1ap 1a alkylen c6 tir 1 dén 10 nguyén tir cacbon, mdi Rig
dén R12 doc 1ap 1a hydro, hoic alkylen c6 tir 1 dén 10 nguyén tir cacbon, va mdi n3 dén
n5 doc 1ap 1a s6 nguyén tir 1 dén 20.

Trong Cong thirc hoa hoc 2-1, n3 dén n5 c6 thé 1a s6 nguyén tir 1 dén 20, sd
nguyén tir 1 dén 10, hodc s6 nguyén tir 1 dén 5.

Vi du vé& hop chét (met)acrylat da chirc dugc biéu dién béi Cong thirc hoa hoc 2
khéng dugc giGi han cu thé, nhung cé thé 13, vi dy, T063 (Trimetylolpropan [EO]s
triacrylat) duge biéu dién bai Cong thirc hoa hoc B sau day.

Cong thic héa hoc B
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Khi 16p nhwa nhay quang theo mdt phuong 4n bao gdbm hop chét (met)acrylat da
chitc dugc biéu dién béi Cong thirc hoa hoc 2, thi hop chét (met)acrylat da chtrc dugc
biéu dién boi Cong thirc héa hoc 2 ting 1én trong lién két ngang va c6 nhidu nhém phan
ung hon trong khi quang héa cting so véi hop chét (met)acrylat don chirc. Do cdc nguyén
nhén k¥ thuit nay, co6 thé ngén sy giam dac tinh ciia mach, ma s€ la van dé khi chi hop
chét (met)acrylat da chtic dugc biéu dién bai Cong thirc hoa hoc 2 duge bd sung, va dé
thu dugc hiéu quéa lam tang lugng thay ddi trong qua trinh hién mau.

Trong khi d6, hop chat ¢6 thé quang polyme hoa con c6 thé bao gdbm hop chat
(met)acrylat don chue.

Cu thé, hop chat (met)acrylat don chirc c6 thé bao gdm (met)acrylat chira nhém
alkylen oxit ¢6 tir 1 dén 10 nguyén tir cacbon.

Tuc 13, hop chét ¢ thé quang polyme héa c6 thé bao gdm hop chét (met)acrylat
don chitc bao gdm (met)acrylat chita nhém alkylen oxit ¢6 tir 1 dén 10 nguyén tir cacbon;
va hop chét (met)acrylat ba chirc hodc da chirc cao hon ¢6 ciu tric trong dé ba hoic
nhidu hon ba nhém chire (met)acrylat c6 tir 1 dén 10 nguyén tir cacbon va ba hodc nhiéu
hon ba nhoém chite (met)acrylat duge lién két v6i nhom trung tAm c6 tir 1 dén 20 nguyén
t& cacbon.

Cu thé hon, hop chat (met)acrylat don chic c6 thé bao gdm hop chat (met)acrylat

don chirc duge biéu dién bdi Cong thirc héa hoc 1 sau day.

O‘%R —O)——R
2 P
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trong Cong thirc héa hoc 1, Ry 13 hydro, hodc alkyl ¢6 tir 1 dén 10 nguyén tu
cacbon, R 12 alkylen c6 tir 1 dén 10 nguyén tir cacbon, Rs 14 alkyl ¢6 tir 1 dén 10 nguyén
ttr cacbon, va nl 1a s6 nguyén tir 1 dén 20.

Tt 13, 16p nhwa nhay quang theo médt phuong 4n cta sang ché ¢ thé bao gom
hdn hop chtra hop chét (met)acrylat don chirc va hop chit (met)acrylat da chic.

Cu thé, trong Cong thirc hoa hoc 1, nl c6 thé 14 sé nguyén tir 1 dén 20, s6 nguyén
tir 1 dén 10, hodc sd nguyén tir 5 d&n 10. Vi du v& hop chit (met)acrylat don chirc duge
biéu dién boi Cong thirc héa hoc 1 khong dugce gidi han cu thé, nhung cé thé 1a, vi du,
A040 (Metoxy propylen glycol [400] acrylat) dugc biéu didn bi Cong thirc héa hoc A
sau day.

Cong thurc héa hoc A

O

O
9 O -

Khi 16p nhwa nhay quang theo mot phuong 4n bao gébm hop chit (met)acrylat
don chirc duoc biéu dién boi Cong thie hoa hoc 1, ¢6 thé thu duoc tac dong thuc hién
thay d6i mau cia mang nhanh chéng & phan duge phoi sing do nguyén nhan k§ thuat 14
lam ting tbc d6 quang héa cing.

Trong khi d6, 16p nhua nhay quang theo mdt phuong an co thé chira hop chét
(met)acrylat ba chiic hodc da chirc cao hon véi lugng 110 phén theo khdi luong hoic
nhiéu hon va 500 phin theo khéi lugng hodc it hon, 110 phan theo khéi luong hodc
nhiéu hon va 300 phin theo khédi lugng hodc it hon, 110 phan theo khdi lugng hoic
nhiéu hon va 200 phan theo khdi luong hoic it hon, hodc 150 phin theo khéi lugng hodc
nhiu hon va 200 phén theo khéi lwong hodc it hon tinh theo 100 phén theo khdi lwong
ctia hop chét (met)acrylat don chirc.

Khi 16p nhva nhay quang theo mot phuong &n chtra lugng du cua hop chét
(met)acrylat da chirc so v6i hop chit (met)acrylat don chic, c6 thé thu dugc dong thoi
hidu qua lam ting tdc d6 quang hoa ciing ciia hop chét (met)acrylat don chirc dugc biéu
dién béi Cong thirc hoa hoc 1 va nho d6 thyce hién thay d6i mau ctia mang nhanh chéng,

va hiéu qua lam téng lién két ngang trong qué trinh quang hoa cimg cua hop chét
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(met)acrylat da chirc duge biéu dién bai Cong thirc hoa hoc 2 va nhd d6 ngin sy giam
dic tinh cia mach ma xay ra khi bd sung chi vat liéu don chirc, va lam ting luong nhom
phan tng dé 1am ting luong thay d6i trong qua trinh hién mau, nhd d6 thoa man ring
thoi gian (t) dén thoi diém khi lwong thay ddi cia gié tri toa d6 mau b* dugc tinh bang
phuong trinh 1 13 5,0, 12 bang 5 phut hodc ngin hon, va cudi cing ddm bao dic tinh hién
rat tét.

Khi 16p nhya nhay quang theo mdt phuong an chua it hon 100 phan theo khdi
lwong cua hop chit (met)acrylat da chic tinh theo 100 phan theo khdi lugng ctia hop
chét (met)acrylat don chirc, c¢6 thé c6 van d& k¥ thuat 1a ddc tinh ctia mach bi suy giam
va lwong thay ddi trong qua trinh hién mau bi giam di.

Trong khi d6, hop chét c6 thé quang polyme héa c6 thé bao gdm hop chit
(met)acrylat hai chitc bao gdm di(met)acrylat gdc alkylen glycol va di(met)acrylat goc
uretan.

Tic 13, 16p nhwa nhay quang theo mét phwong an bao gdm hop chét c6 thé quang
polyme héa, va hop chét c6 thé quang polyme hoa c6 thé bao gdm hop chat (met)acrylat
don chirc, hop chit (met)acrylat da chirc, (met)acrylat hai chirc bao gdm di(met)acrylat
gbc alkylen glycol va di(met)acrylat gbc uretan.

Di(met)acrylat gbc alkylen glycol c6 thé bao gbm etylen glycol di(met)acrylat,
dietylen glycol di(met)acrylat, tetractylen glycol di(met)acrylat, propylen glycol
di(met)acrylat, polyetylen glycol di(met)acrylat, polypropylen glycol di(met)acrylat,
butylen glycol di(met)acrylat, etylen glycol diglyxidyl ete di(met)acrylat, dietylen
glycol diglyxidyl ete di(met)acrylat, san phdm c6 sin trén thj trudng ching han nhu
Miramer M244 (BPA(EO);sDA, Bisphenol A (EO); Diacrylat), Miramer
M240(BPA(EO)4DA, Bisphenol A (EO)4 Diacrylat), Miramer M241(Bisphenol A (EO)4
Dimetacrylat), Miramer M2100 (BPA(EO)10DA, Bisphenol A (EO)io Diacrylat),
Miramer M2200 (BPA(EO)0DA, Bisphenol A (EO)2 Diacrylat), Miramer M2101
(Bisphenol A (EO)10 Dimetacrylat) dugc san xuét boi Miwon Specialty Chemical Co.,
Ltd.

Ngoai ra, KUA-1330h hodc twong tu ¢ thé dugc sir dung 1am di(met)acrylat géc
uretan.

Di(met)acrylat gbc uretan c6 thé c6 phan tir lugng 16n hon so v6i alkylen oxit
don gidn hién c6 va co cAu tric mach thing, nhd d6 mang lai d mém déo. Pay 1a 1y do

cua viéc cai thién dac tinh che phu cin ¢6 ddi voi mang kho can quang (DFR) cho 16p

24



51656 25/61

ngoai, va d6 ky nudc cuia polyol, ma 14 mot trong sd thanh phan cla uretan acrylat, va
c4i thién kha nang khing lai dung dich ma, ma 13 axit manh, nhd d6 khong 1am nhiém
béan dung dich ma.

Di(met)acrylat gbc uretan c6 thé thu dugc bang cach cho hop chét diisoxyanat
phan ung v6i hop chit polyete c6 nhom hydroxy hodc hop chét polyeste ¢c6 nhém
hydroxy dé thu dwgc hop chit uretan, va sau d6 cho hop chét uretan thu dwoc phan tng
v6i hop chit ¢6 ca nhom hydroxy va nhém chua no etylenic.

Hop chit polyete c6 nhom hydroxy 1a polyete glycol, va glycol chiang han nhu
polytetrametylen glycol, polyoxyetylen, polyoxypropylen, va polyoxytetrahydrofuran
duoc stir dung. Hop chét thu dugc bing cach ngung tu axit adipic va 1,4-butadiol dugc
str dung 1am hop chét polyeste c6 nhém hydroxy.

Hop chit diisoxyanat c6 thé bao gdm hop chit diisoxyanat béo c¢6 nhém béo hoa
tri hai ching han nhu nhém alkylen, hop chét diisoxyanat vong béo c6 nhém vong béo
hoa tri hai ching han nhu xycloalkylen, hop chét diisoxyanat thom va thanh phan duoc
bién ddi isoxyanurat ctia n6, thanh phan duoc bién ddi carbodiimidize, thanh phan dugc
bién ddi buret, va hop chét twong tu.

Tai thoi diém nay, vi du v& hop chét diisoxyanat béo bao gdm hexametylen
isoxyanat, trimetylhexametylen diisoxyanat, va hgp chét twong tu.

Hop chit diisoxyanat vong béo c6 thé bao gbébm isophoron diisoxyanat,
metylenbis(xyclohexyl)diisoxyanat, 1,3- hodc 1,4-bis(isoxyanat metyl)xyclohexan, va
hop chét twong tu.

Hop chét diisoxyanat thom c6 thé bao gbébm 2.4-toluendiisoxyanat, 2,6-
toluendiisoxyanat, polyme dime hoa cuia 2.4-toluendiisoxyanat hodc 2,6-
toluendiisoxyanat, (0, p hodc m)-xylen diisoxyanat, diphenylmetan diisoxyanat, 1,5-
naphtalen diisoxyanat, va hop chat tuong tu.

Chung duogc sir dung mgt minh hodc két hop hai hodc nhiéu hop chét. Ngoai ra,
chiing ¢6 thé bao gdbm hop chét isoxyanat c6 hai hoic nhiéu nhém isoxyanat ching han
nhu triphenylmetan triisoxyanat va tris(isoxyanat phenyl)thiophosphat. Trong s6 chung,
hop chit diisoxyanat vong béo dugc uu tién tir goc d tang cuong do mém déo va do
dai ctia san pham dugc quang héa cling va nho d6 cai thién do dinh két v6i nén.

Hop chét polyete hodc hop chét polyeste ¢6 nhém hydroxy dugc phéan ing voi
hop chét diisoxyanat dé didu ché hop chit uretan. Trong phan Ung & trén, hop chét

diisoxyanat dugc st dung tdt hon 12 theo ty 1& mol tir 1,01 dén 2,0, tét hon nita 12 theo
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ty 18 mol bang 1,1 dén 2,0, so v&i 1 mol hop chét polyete hodc hop chét polyeste co
nhom hydroxy. Néu ham Iwong cia hop chit diisoxyanat 14 it hon 1,01 mol hodc nhiéu
hon 2,0 mol, thi ¢6 thé khong thu duge mot cach 6n dinh hop chit uretan ¢6 nhom
isoxyanat & ca hai déu.

Ngoai ra, trong phan tng tdng hop hop chét uretan, wu tién 1a bd sung dibutyltin
dilaurat 1am chét xic tac.

Nhiét d6 phan Gng t6t hon 13 tir 60 dén 120°C. Khi nhiét d6 phan tng thap hon
60°C, xu huéng 1a phan tng khong tiép dién du, va khi nhiét do6 phan tGng vuot qua
120°C, viéc van hanh phan tng c6 thé nguy hiém do sinh ra nhiét dot ngot.

Hop chét c¢6 ca nhém hydroxy va nhém chua no etylenic dé phan tng vé6i hop
chit uretan nhd d6 duoc didu ché c6 thé bao gdm hop chét c6 nhém hydroxy va nhom
(met)acryloyl trong phén tir. Céc hop chét nay bao gdm hydroxy (met)acrylat, san pham
cong hydroxy (met)acrylat-caprolacton hodc san phim cong alkylen oxit, hgp chét este
duoc didu ché bing cach cho rugu polyhydric ching han nhu glyxerin phan ing véi axit
(met) acrylic, va san phdm cong glyxidyl (met) arylat-axit acrylic.

Hydroxy (met)acrylat c¢6 thé bao gdbm 2-hydroxyetyl (met)acrylat, hydroxypropyl
(met)acrylat, va hydroxybutyl (met)acrylat.

San phdm cdng hydroxy (met)acrylat-caprolacton c6 thé bao gdm san phim cong
hydroxyetyl ~ (met)acrylat-caprolacton, — san  phim  cong  hydroxypropyl
(met)acrylat-caprolacton, san phdm cong hydroxybutyl (met)acrylat-caprolacton, va san
pham cong alkylen oxit c6 thé bao gdm san pham cong hydroxyetyl (met)acrylat-alkylen
oxit, san phdm cong hydroxypropyl (met)acrylat-propylen oxit, san phdm cong
hydroxybutyl (met)acrylat-butylen oxit.

Hop chét este c6 thé bao gdm, vi du, glyxerin mono(met)acrylat, glyxerin
di(met)acrylat, phentaerytritol tri(met)acrylat, dipentaerytritol tri(met)acrylat,
trimetylolpropan mono(met)acrylat, ditrimetylolpropan tri(met)acrylat, di(met)acrylat
ctia san phdm cong trimetylolpropan-etylen oxit, di(met)acrylat ciia san pham cong
trimetylolpropan-propylen oxit. Ching dugc st dung mdt minh hodc két hop hai hoic
nhiéu hop chit.

Di(met)acrylat gbc uretan 12 hop chét thu duoc bang phan tmg cong ctia hop chét
uretan v6i hop chit ¢6 ca nhém hydroxy va nhém chua no etylenic, va c6 thé thu duoc
bang cach bd sung hop chét c6 ca nhém hydroxy va nhém chua no etylenic theo ty 1€

mol tr 2,0 dén 2,4 so v6i 1 mol hop chét uretan, va sau d6 né dugc thuc hién phan tng
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cong & 60 dén 90°C.

Ut tién 13 di(met)acrylat gbc uretan c6 phan tir lrong trung binh theo khéi lugng
nam trong khoang tir 1.000 dén 60.000 g/mol. Khi phan tir lugng trung binh theo khdi
lugng nho hon 1.000 g/mol, s& kho 1am tang dd do mém déo va do dai va do d6, do dinh
két v&i nén c6 thé khong duoc cai thién, va khi phan tir lugng trung binh theo khdi lwong
vuot qué 60.000 g/mol, vin dé 13 dic tinh hién c6 thé giam di va thoi gian hién co thé
cham lai. Do d6, wu tién 13 di(met)acrylat gdc uretan theo sang ché c6 phén tir lugng
trung binh theo khéi lwong nim trong khoang tir 1.000 dén 60.000 g/mol.

Theo sang ché, di(met)acrylat gbc uretan c6 phan tir lvong trung binh theo khdi
luong 12 1.000 dén 60.000 g/mol duoc bao gdbm véi lugng tir 1 dén 20% khdi lwong, tdt
hon 1a tir 1,5 dén 15% khéi lwong, trong ché phdm nhva nhay quang dé tao thanh 16p
nhwa nhay quang. Khi ham luong cia di(met)acrylat gdc uretan c¢6 phan tir luong trung
binh theo khéi lugng tir 1.000 dén 60.000 g/mol 1 it hon 1% khdi lwgng, thi higu qua
tao thanh tir d6 1a khong du, va khi ham lugng nay vuot qua 20% khdi lugng, c6 thé co
han ché 1 thoi gian hién trong quy trinh hién sau khi phoi sdng ting 1én nhanh chong
va lugng 16n vang bot va can cling dugc tao ra.

Lé6p nhwa nhay quang theo mdt phuong an c6 thé duge chira véi lugng 1 phén
theo khdi lwong hodic nhidu hon va 50 phan theo khéi lwong hoic it hon, 1 phéan theo
khéi lugng hoic nhiéu hon va 30 phan theo khéi lugng hoic it hon, 1 phan theo khéi
lwong hodc nhidu hon va 10 phén theo khéi lwgng hoic it hon, hoic 1 phan theo khi
lwong hodc nhiéu hon va 5 phén theo khdi lwong hodc it hon tinh theo 100 phén theo
khéi lwong cia di(met)acrylat gbc alkylen glycol.

Khi di(met)acrylat gbc uretan dugc chira vi lugng 1 phin theo khdi lwong hoic
nhiéu hon va 50 phén theo khéi lugng hodc it hon so v6i 100 phan theo khéi luong cua
di(met)acrylat gbc alkylen glycol, thi ché phim nhwa nhay quang theo mot phuong én
¢6 thé thu duoc hiéu qua k¥ thuat chéng han nhu lam gidm dac tinh ctua mach, boc tach,
va thay d6i thoi gian hién.

Cu thé, 16p nhya nhay quang theo mdt phuong n c6 thé bao gébm hop chét
(met)acrylat hai chire véi lugng 500 phén theo khéi lugng hodc nhiéu hon va 1500 phan
theo khdi Iwgng hodc it hon, 500 phan theo khéi lwong hodc nhiéu hon va 1000 phan
theo khdi lwong hogc it hon, 750 phan theo khdi lugng hodc nhiéu hon va 1000 phén
theo khdi lugng hoic it hon, hogc 800 phén theo khéi luong hodc nhiéu hon va 900 phé”m
theo khéi luong hodc it hon tinh theo 100 phin theo khéi lugng ctia hop chat (met)acrylat
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don chuec.

Tt 13, 16p nhua nhay quang theo mot phuong 4n c6 thé bao gdm 110 phén theo
khéi lwong hodc nhiéu hon cua hop chét (met)acrylat da chirc va 500 phin theo khdi
lugng hodc nhiéu hon va 1500 phan theo khéi lwong hodc it hon ciia hop chét
(met)acrylat hai chirc tinh theo 100 phéan theo khdi lwong ctia hgp chét (met)acrylat don
chirc.

Ngoai ra, 16p nhwya nhay quang theo mot phwong 4n c6 thé chira hop chét
(met)acrylat hai chirc v6i lugng 500 phan theo khéi lugng hodc nhiéu hon va 1000 phan
theo khéi lugng hodc it hon, 500 phﬁn theo khéi lugng hoac nhiéu hon va 800 phén theo
khéi lugng hoic it hon, 500 phén theo khdi lwong hodc nhiéu hon va 750 phén theo khdi
luong hodc it hon, 500 phan theo khéi lugng hodc nhidu hon va 700 phéan theo khéi
lugng hodc it hon, 500 ph?m theo khoi lugng hodc nhiéu hon va 600 phﬁn theo khdi
lwong hodc it hon tinh theo 100 phan theo khéi lwong ctia hop chit (met)acrylat da chrc.

Nhu duoc md ta & trén, khi hop chat (met)acrylat don chire, hop chit (met)acrylat
da chirc, va hop chét (met)acrylat hai chire duwgc chtra va, dong thoi, duoc chira dé thoa
man khoang khéi lwong néu trén, 16p nhya nhay quang theo mdt phuong an c6 thé thé
hién dic tinh ctia mach thich hop, va khi cudng do sang bang 10 mJ/cm? hodc cao hon
duoc ing dung, thi c¢6 thé thu duoc hidu qua k¥ thuat cho phép su hién mau nhanh chéng
va thay d6i mau ctia phan duoc phoi séng.

Theo sang ché, hop chét c6 thé quang polyme héa don chire ¢ thé duge chira voi
luong 0,1% khdi luong hoic nhiéu hon va 2,5% khdi luong hodc it hon tinh theo tong
khéi lugng cia ché phdm nhira nhay quang dé tao thanh 16p nhua nhay quang.

Ngoai ra, theo sang ché, hop chit c6 thé quang polyme hoéa da chire c6 thé duge
chira véi lugng 2,6% khéi lwong hodc nhidu hon va 5,0% khdi lugng hodc it hon tinh
theo tdng khéi lugng ctia ché pham nhwa nhay quang dé tao thanh 16p nhwa nhay quang.

Tuc 14, 16p nhua nhay quang c6 thé chira 0,1% khéi lugng hodc nhiéu hon va 2,5%
khéi lwgng hodc it hon hop chét ¢ thé quang polyme héa don chirc va 2,6% khéi luong
hodc nhiéu hon va 5,0% khdi lugng hodc it hon hop chat c6 thé quang polyme hoa da
chue tinh theo tdng khéi lwong ctia ché phdm nhya nhay quang dé tao thanh 16p nhua
nhay quang.

Khi 16p nhya nhay quang dugc tao thanh sao cho ham lugng cua hop chét co thé
quang polyme héa don chuc 1a it hon 0,1% khéi lwong hodc ham lugng ctia hop chit co

thé quang polyme héa da chuc 1a it hon 2,6% khéi lwong, tinh theo tong khéi lugng cta
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ché phdm nhwa nhay quang dé tao thanh 16p nhua nhay quang, thi hiéu qua do su bd
sung hop chit duge biéu dién béi cac Cong thire héa hoc 1 va 2 14 khong du, va khi ham
luong ctia hop chét c6 thé quang polyme hoa don chuc 13 nhiéu hon 2,5% khéi luong
hodc nhiéu hon 5,0% khdi lwong hodc ham luong ctia hop chit ¢6 thé quang polyme hoa
da chirc 12 nhiéu hon 5,0% khdi lugng, c6 thé c6 van dé 1a d6 ky nudce tang 1€n va do do,
thoi gian hién trong quy trinh hién sau khi phoi sdng tdng 1én nhanh choéng.

L6p nhya nhay quang theo mot phwong 4n 1 hop chit c6 thé quang polyme hoa
bd sung, va c6 thé bao gdm etylen glycol dimetacrylat, dietylen glycol dimetacrylat,
tetractylen glycol dimetacrylat, propylen glycol dimetacrylat, polypropylen glycol
dimetacrylat, butylen glycol dimetacrylat, neopentyl glycol dimetacrylat, 1,6-hexan
glycol dimetacrylat, trimethyolpropan trimetacrylat, trimethyolpropan triacrylat,
glyxerin dimetacrylat, pentaerytritol dimetacrylat, pentaerytritol trimetacrylat,
dipentaerytritol pentametacrylat, 2,2-bis(4-metacryloxydietoxyphenyl)propan, 2,2-
bis(4-metacryloxypolyetoxyphenyl)propan, 2-hydroxy-3-metacryloyloxypropyl
metacrylat, etylen glycol diglyxidyl ete dimetacrylat, dietylen glycol diglyxidyl ete
dimetacrylat, este diglyxidyl cua axit phthalic dimetacrylat, glyxerin polyglyxidyl ete
polymetacrylat, (met) acrylat da chitc chta nhém uretan, va tuong tuy.

Ham luong hop chét c6 thé quang polyme hoéa c6 thé 1a 10% khdi luong hodc
nhiéu hon va 70% khéi luong hodc it hon so véi tong khéi lwong ctia ché phdm nhuya
nhay quang dé tao thanh 16p nhua nhay quang trén co s& ham lugng chét ran. Khi ham
luong hop chéit ¢ thé quang polyme hoa nim trong khoang néu trén, c thé thu duogc
hiéu qua tang cudng do nhay quang, do phan giai, do dinh két va dic tinh twong tur.

Ché phdm nhwa nhay quang dé tao thanh 16p nhya nhay quang c6 thé bao gbm,
trén co s& ham luong chét ran, 20% khdi lwong hodc nhiéu hon va 80% khéi lugng hoic
it hon cuia nhua g.’fm két co thé hién duoc bé‘mg kiém, 0,1% khoi lugng hoac nhiéu hon
va 10% khdi luvgng hodc it hon cia chit khoi mao quang polyme héa, va 10% khéi luong
hodc nhidu hon va 70% khdi lwong hodc it hon ctia hgp chat ¢6 thé quang polyme hoéa.
Ham luong chit rén, trén co s khdi lugng, ¢6 nghia 14 thanh phan con lai loai trir dung
mdi khoi ché phidm nhwa nhay quang.

Ché phidm nhya nhay quang con c6 thé bao gdm dung mdi. Dung moi thong
thuong duogc chon tir metyl etyl keton (MEK), metanol, THF, toluen, va axeton, va
khong gigi han cu thé & d6, va ham luong cia no cling c6 thé duoc diéu chinh theo ham

luong chat khoi mao quang polyme héa, nhua ghn két co thé hién dugc bang kiém, va
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hop chét c6 thé quang polyme hoa.

Ngoai ra, ché phdm nhya nhay quang con c¢6 thé bao gém céc chit phu gia khac
néu cin. Céac chit phu gia khéac 14 chit déo héa, va c6 thé bao gdm dibutyl phtalat,
diheptyl phtalat, dioctyl phtalat, dialyl phtalat & dang este cta axit phtalic; trietylen
glycol diaxetat, tetraetylen glycol diaxetat & dang glycol este; p-toluen sulfonamit,
benzensulfonamit, n-butylbenzensulfonamit & dang amit axit; triphenyl phosphat, v.v.

Theo séng ché, thubc nhudm leuco hodc nguyén liéu tao mau c6 thé duge bd sung
dé cai thién dic tinh xtt Iy ctia ché phim nhya nhay quang. Vi du vé thude nhudém leuco
bao gdm tris(4-dimetylamino-2-metylphenyl)metan, tris(4-dimetylamino-
2metylphenyl)metan, va thudc nhudém floran. Trong sé chiing, khi pham tim tinh thé
leuco dugc str dung, thi d§ twong phan la tdt, ma day 1a viéc dugc vu tién. Khi thubc
nhudm leuco dugce chira, ham lugng co thé 12 0,1% khéi lwong hodc nhidu hon va 10%
khéi lwong hogc it hon trong ché pham nhya nhay quang. Tir goc do thé hién do tuong
phan, 0,1% khdi lwong hodc nhiéu hon duge vu tién, va tir gbc do duy tri do 4n dinh luu
trit, 10% khoi lugng hodc it hon dugc uu tién.

Viduvé nguyén liu tao mau co thé bao gém monohydrat cta axit toluensulfonic,
fuchsin, xanh phtaloxyanin, bazo auramin, paramagenta, phim tim tinh thé, phdm da
cam metyl, phdm xanh Nile 2B, phdm xanh Victoria, phdm xanh 14 Malachite, phim
xanh 14 Diamond, phém xanh Basic 20, va loai tuong tu. Khi nguyén liéu tao mau dugc
bao gdm, ham lwong duoc bd sung 6 thé 1a 0,001% khéi lwong hodc nhidu hon va 1%
khéi lugng hodc it hon tinh theo ché phdm nhwa nhay quang. Khi ham lugng nay la
0,001% khbi lugng hodc nhiéu hon, n6 c6 hiéu qua cai thién kha nang xt ly, va Khi ham
luong nay 13 1% khdi lugng hodc it hon, né c6 hidu qua duy tri do 6n dinh luu trir.

Ngoai ra, cac chét phu gia khac con ¢6 thé bao gdm chét trc ché polyme hoa nhiét,
thudc nhudm, chat tAy mau, chét gia ting d6 dinh két.

Trong khi d6, dbi vé6i 16p nhura nhay quang theo mot phuong an, thoi gian (t) tir
thoi diém khi qua trinh phoi sang bat dau & lidu phoi sang 10 mJ/cm? hodc cao hon va
30 mJ/cm? hogc thdp hon dén thoi diém khi lugng thay ddi clia gid tri toa do mau b*
dugc tinh bang phuong trinh 1 sau day 1a 5,0, c6 thé 12 5 phut hodc ngan hon, 3 phit
hodic ngdn hon, 30 gidy hodc l1au hon va 3 phut hodc ngén hon, hodc 30 gidy hodc lau
hon va 2 phut hodc ngin hon.

Phuong trinh 1

Lugng thay ddi (Ab"1) cla gid tri toa d§ mau b" trong thoi gian phoi sing (t) =
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(b'o-b™1)

trong phuong trinh 1,

b"1 1a gi4 tri toa dd mau (b”) ctia 16p nhwa nhay quang sau khi phoi sang t phat &
lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hozc thap hon, va

b"o 1a gia tri toa d0 mau (b*) cta 16p nhua nhay quang trudce khi phoi sang.

Didu nay c6 thé dwoc thwe hién bing cach chira hop chat ¢ thé quang polyme
héa duge mo ta & trén trong 16p nhya nhay quang theo mot phuong an.

Cu thé, khi 16p nhwa nhay quang theo mdt phuong 4n bao gébm hop chit
(met)acrylat don chirc duge biéu dién bai Cong thirc héa hoc 1, va hop chét (met)acrylat
da chue dugc bidu dién bdi Cong thirc hoa hoc 2 va hop chét (met)acrylat da chirc dugc
bao gdm vé6i luong 100 phan theo khdi lwong hodc nhiéu hon tinh theo 100 phan theo
khéi lugng ctia hop chét (met)acrylat don chirc, thi thoi gian (t) dén thoi diém khi luong
thay dbi cua gié tri toa d6 mau b* dwoc tinh bang phuong trinh 1 1 5,0, ¢6 thé 1a 5 phut
ho#c ngén hon.

Khi thoi gian (t) tir thoi didm khi qué trinh phoi sang bt dau ¢ liéu phoi sang 10
mJ/cm? hodc cao hon va 30 mJ/cm? hodc thip hon dén thoi diém khi lugng thay ddi cua
gid tri toa dd mau b* dugce tinh bang phuong trinh 1 14 5,0, 1 bang 5 phut hodc ngén hon,
thi d0 phan ng cua 16p nhya nhay quang theo mdt phuong 4n trd nén nhanh hon, va
nho do, thoi gian va mic hién mau cia mang kho can quang bao gdém 16p nhua nhay
quang theo mot phuong an tré nén rat tot. Do d6, khi mang kho can quang duoc phoi
sang, khong chi ty 16 nhan dién can chinh cho san pham dugc tang 1én, va thoi gian san
xuét duoc rit ngén vaty 1€ khuyét tat dugce giam di, ma con co thé thu duoc hiéu qua
cai thién dac tinh vat ly ctia thiét bi hién thi bao gdm mang kho cin quang.

Trong khi do, 16p nhua nhay quang ¢ thé c¢6 luong thay dbi cua gia tri toa do
mau b* duoc tinh bang phuong trinh 2 sau day 1a bang 0,6 hodc cao hon va 14,0 hodc
thap hon.

Phuong trinh 2

Luong thay ddi (Ab"1) ctia gid tri toa dd mau b’ trong thoi gian phoi sang 1 phut
= (b%-b"1)

trong phuong trinh 2, b"; 14 gia trj toa d6 mau (b") cia 16p nhya nhay quang sau
khi phoi sang 1 phit & liéu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm?* hodc thap
hon, va b 14 gia tri toa dd mau (b") cta 16p nhua nhay quang trude khi phoi sang.

Qua tht nghiém, cac tac gid sang ché da phat hién ra rang khi lugng thay dbi cua
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gia tri toa do mau b* duoc tinh br?mg phuong trinh 2 1a 0,6 hodc cao hon va 14,0 hoac
thip hon, thi c6 thé dam bao dic tinh hién rt tbt, va hoan thién sang ché.

Trong khi d6, 16p nhya nhay quang theo mét phuong an ¢6 thé c6 lugng thay d6i
cua gid tri toa do mau b" duge tinh béng phuong trinh 2 , 14 0,6 hodc cao hon va 14,0
hodc thip hon, 3,1 hodc cao hon va 13,5 hodc thdp hon, 4 hodc cao hon va 8 hoic thap
hon, hodc 4,1 hodc cao hon va 7,5 hoic thép hon. Piéu nay co thé duoc thuc hién b@‘mg
cach chtra hop chét c6 thé quang polyme héa duge md ta & trén trong 16p nhya nhay
quang theo mot phuong an.

Phuong trinh 2

Luong thay d6i (Ab")) ctia gia tri toa dd mau b” trong thoi gian phoi sang 1 phut
= (b'o-b")

Trong phuong trinh 2, b"; 14 gi4 tri toa d6 mau (b") ctia 16p nhya nhay quang sau
khi phoi sang 1 phut ¢ liéu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thap
hon, va b 1a gia tri toa d6 mau (b") cua 16p nhwa nhay quang trudce khi phoi séng.

Cu thé, khi 16p nhwa nhay quang theo médt phuong 4n bao gdm hop chit
(met)acrylat don chirc dugc biéu dién béi Cong thirc hoa hoc 1, va hop chét (met)acrylat
da chic duge biéu dién bai Cong thic hoa hoc 2, thi lugng thay dbi cua gia tri toa do
mau b” duoc tinh béng phuong trinh 2 c6 thé 14 0,6 hodc cao hon va 14,0 hoic thép hon.

Khi lwong thay dbi cua gié tri toa d6 mau b* duge tinh bang phuong trinh 2 c6
thé 14 0,6 hodc cao hon va 14,0 hoic thip hon, thi dd phan tmg ctia 16p nhua nhay quang
theo mdt phuwong an trd nén nhanh hon, va nhd dé, thoi gian va mire hién mau cia mang
khé can quang bao gdm 16p nhwa nhay quang theo mot phuong &n tré nén rat tot. Theo
do, khi mang khé can quang dugc phoi sang, khong chi ty 1& nhan dién can chinh cho
san phim duogc ting 1én va thoi gian san xuét dugc rit ngin va ty 1& khuyét tat duoc
gidm di, ma con co thé thu dwoc hiéu qua cai thién dic tinh vat Iy cla thiét bi hién thi
bao gdm mang khd can quang.

Chiéu day cta 16p nhya nhay quang, 1a d6i twong do cta gid tri toa d6 mau (b"),
co thé 1a 15 um hodc 16n hon va 50 pm hodc nho hon, 15 pm hoéc 16n hon va 45 um
ho#c nho hon, 15 pm hodc 16n hon va 40 pm hogc nho hon, hodc 20 pm hodc 1én hon
va 40 pm hodc nhé hon, hodc 25 pm hodc 16n hon va 40 pm hodc nho hon.

Ngoai ra, 16p nhya nhay quang, la dbi tugng do cua gié tri toa do mau (b"), c6 thé
¢6 dién tich mit cit ngang song song v6i mat dét 14 0,10 cm? hodc 16n hon va 5,00 cm?

hogc nho hon, hodc 2,00 cm? hoic 16n hon va 4,00 cm?® hodc nhé hon. Chiéu day hoic
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dién tich mat cit ngang ctia 16p nhya nhay quang c¢6 thé dugce do nho kinh hién vi quang
hoc.

Viéc do b% va b"; trong phurong trinh 2 ¢6 thé dwgc thuc hién bang cach sir dung
may do d6 chénh léch mau. Cu thé, b* va b"1 ¢6 thé c6 nghia 14 céc gid tri b* ciia toa do
mau (a, b), 1a cac gia tri cda truc toa do biéu thi mau don nhét, twong tmg. b" ¢ gid tri
duong (+) va 4m (-) tinh theo 0, va b* c¢6 nghia 13 thé hién mau vang néu n6 c6 gia tri
duong (+), va thé hién mau xanh néu né c6 gia tri 4m (-).

Viée do b’ va b*y trong phuong trinh 2 ¢6 thé duge thuc hién theo phuong phap
ASTM E313 st dung méy do do chénh léch mau Konica Minolta CM-2600d.

Cu thé, toa d0 mau cua phuong trinh 2, tirc 13, b’ va b*y, ¢6 thé dugc do theo
ASTM E313-96 (hé sb: D65/10 d6) bang cach st dung may do do chénh léch mau
Konica Minolta CM-2600d.

Ngoai ra, toa dd mau cua phwong trinh 2, tirc 13, b’ va b"1, ¢6 thé dugc do & ché
d6 SCI (thanh phan phan chiéu dugc bao gdm) hodc ché do SCE (thanh phan phéan chiéu
duoc loai trir) bing cach st dung may do do chénh léch mau Konica Minolta CM-2600d
hodc thiét bi tuong tu.

Ché d6 SCI (thanh phén phan chiéu dugc bao gdm) chi ché do dé do toa do mau
clia toan bd anh sang dugc phan xa bao gdm khong chi 4nh sang dugc phan xa theo cich
khuéch tan ma con anh sang duoc phan xa theo cach phan chiéu.

Ngoai ra, ché do SCE (thanh phin phéan chiéu dugc loai trir) chi ché d6 loai bé
anh sang duoc phan xa theo cach phan chiéu va do toa dd mau ciia énh sang dugc phan
xa theo cach khuéch tan.

Ttc 1a, theo mot phuong an, lugng thay dbi cta gia tri toa dd mau b* duoc tinh
bang phuong trinh 2 ¢6 thé 1a mét trong s lugng thay d6i ctia gid tri toa d6 mau b duge
do & ché d6 SCI (thanh phan phan chiéu dugc bao gdm) bang cach st dung may do do
chénh 1éch mau ching han nhu Konica Minolta CM-2600d hogc lugng thay d6i cua gia
tri toa d6 mau b* dugc do & ché do SCE (thanh phﬁn phéan chiéu duogc loai trlr) bang cach
str dung mdy do d6 chénh léch mau ching han nhu Konica Minolta CM-2600d.

Trong phuong trinh 2, b"y ¢6 thé 1 gié trj toa do mau (b") cta 16p nhwa nhay
quang sau khi phoi sang 1 phut & lidu phoi sdng 10 mJ/cm? hodc cao hon va 30 mJ/cm?
hoic thdp hon, va b*) c6 thé 1 gia tri toa do mau (b") cua 16p nhwa nhay quang trudc khi
phoi sang.

Trong phuong trinh 2, khi b"; 12 gia tri toa d0 mau (b*) cia 16p nhwa nhay quang
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sau khi phoi sang 1 phiit & lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc
thip hon, thi lugng thay dbi (Ab*1) ctia gié tri toa 40 mau b* duge tinh bang phuong trinh
2 ¢6 thé chi lwong thay dbi cua gi4 tri toa dd mau b* ban dau sau khi phoi sang 16p nhua
nhay quang theo mot phuong an.

Tuc 13, khi 16p nhya nhay quang theo mot phuong 4n c6 thé c6 lwong thay dbi
clia gi4 tri toa d mau b* duoc tinh bang phuong trinh 2 13 0,6 hodc cao hon va 14,0 hoic
thip hon, thi luong thay dbi cia gia tri toa d6 mau b* ban dau sau khi phoi sang 16p nhua
nhay quang theo mdt phwong 4n 14 biang 0,6 hoic cao hon va 14,0 hoic thap hon.

Trong trudng hop luong thay dbi (Ab*)) ctia gia tri toa do mau b* dugc tinh bang
phuong trinh 2 13 bing 0,6 hodc cao hon va 14,0 hozc thip hon, do hop chét (met)acrylat
da chuc duge bao gdm véi lwong du so voi hgp chit (met)acrylat don chirc theo mot
phuong 4n, nén c6 thé thu dugc ddng thoi hiéu qua lam tang tdc dd quang héa cimg clia
hop chét (met)acrylat don chtrc duoc bidu didn béi Cong thirc héa hoc 1 va nhd d6 thue
hién thay di mau ciia mang nhanh chéng, va hiéu quéa lam ting lién két ngang trong
qué trinh quang hoéa cting cta hop chét (met)acrylat da chic dugc bidu dién béi Cong
thirc héa hoc 2 va nho d6 ngén sy gidm déc tinh ciia mach ma xay ra khi b6 sung chi vat
liu don chtre, va 1am ting luong nhém phan tng dé 1am ting lugng thay doi trong qua
trinh hi¢n mau, nho d6 dam bao dic tinh hién rat tot.

Trong khi do, 16p nhya nhay quang theo mdt phuwong an ¢6 thé ¢6 lugng thay doi
clia gia tri toa dd mau b* dwge tinh bang phuong trinh 3 sau day 1a bang 2,2 hodc cao
hon va 14,0 hodc thép hon.

Phuong trinh 3

Luong thay dbi (Ab"3) clia gié tri toa d6 mau b’ trong thoi gian phoi sang 3 phut
= (b’-bs)

trong phuong trinh 3,

b"; 1a gia tri toa dd mau (b*) cua 16p nhua nhay quang sau khi phoi sang 3 phut ¢
lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thap hon, va b% 1a gid tri toa
dd mau (b") ctia 16p nhua nhay quang trude khi phoi sang. _

Trong trudng hop luong thay ddi (Ab") cua gid tri toa 6 mau b* dugc tinh bing
phuong trinh 3 [a béng 2,2 hodc cao hon va 14,0 hodc thép hon, hop chét (met)acrylat
da chtrc dugc bao gém véi lugng dur so véi hop chét (met)acrylat don chitc theo mot
phuong 4n, vi vay ¢o thé thu dugc dong thoi hidu qua lam ting tbc d6 quang hoa cling

cta hop chét (met)acrylat don chiic dugce biéu dién béi Cong thirc hoa hoc 1 va nho d6
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thuc hién thay d6i mau cia mang nhanh chéng, va hiéu qua lam ting lién két ngang
trong qué trinh quang héa cimg ciia hop chét (met)acrylat da chirc dugc bidu dién boi
Cong thirc héa hoc 2 va nho d6 ngén sy gidm dic tinh ciia mach ma xay ra khi bd sung
chi vat liéu don chirc, va 1am tang luong nhém phan tmg dé lam ting luong thay ddi
trong qué trinh hién mau, nhd d6 ddm bao dic tinh hién rat tét.

Ngoai ra, 16p nhwra nhay quang theo mot phurong an ¢6 thé ¢6 luong thay dbi ciia
gid tri toa dd mau b* dwgc tinh bang phuong trinh 4 sau ddy 1a bang 4,0 hoic cao hon va
14,3 hoac thép hon, hodc 7,0 hodc cao hon va 13,0 hodc thép hon.

Phuong trinh 4

Luong thay d6i (Ab"s) ciia gid tri toa dd mau b’ trong thdi gian phoi sang 5 phut
=(b'o-b’s)

Trong phuong trinh 4, b"s 12 gia tri toa dd mau (b") ctia 16p nhyra nhay quang sau
5 phut phoi séng & liéu phoi sang 10 mJ/cm? hoic cao hon va 30 mJ/cm? hoic thip hon,
va b" 1a gi4 tri toa dd mau (b") ctia 16p nhwa nhay quang trude khi phoi sang.

Trong trudng hop 16p nhya nhay quang cé lugng thay dbi (Ab*1) cia gia tri toa
dd mau b" duoc tinh bﬁng phuong trinh 3 1a 4,0 hodc cao hon va 14,3 hodc thép hon,
hop chit (met)acrylat da chirc duoc bao gdm véi lugng du so v6i hop chat (met)acrylat
don chitc theo mot phuong an, vi vay c6 thé thu duge dong thoi hidu qua lam tang tdc
d6 quang hoa cimg cta hop chét (met)acrylat don chirc dugc biéu dién béi Cong thirc
hoa hoc 1 va nhdr d6 thue hién thay d6i mau ciia mang nhanh chéng, va hiéu qua lam
tang lién két ngang trong qué trinh quang héa cting ctia hop chét (met)acrylat da chuc
dugc bidu dién boi Cong thirc hoa hoc 2 va nhd d6 ngin sy giam dic tinh cia mach ma
xay ra khi bd sung chi vat liéu don chtrc, va lam ting luong nhoém phén (g dé 1am tang
lwong thay dbi trong qua trinh hién mau, nhy d6 dam bao dic tinh hién rat tdt.

2. Mang kho can quang

Theo mot phuong an khéc cla sang ché, c6 thé dé xuit mang kho can quang bao
gdm 16p nhya nhay quang chita 16p nhua nhay quang theo mt phuong an. Chi tiét lién
quan dén 16p nhya nhay quang bao gdm tat ca cac ndi dung duge mo ta ¢ trén theo mot
phuong an.

Cu thé, 16p nhwa nhay quang c6 thé bao gdm san phdm dugc 1am kho hodc san
pham dugc héa cting cua ché phdm nhya nhay quang theo mdt phuong 4n. San pham
dugce 1am kho c6 nghia 1a vat liéu thu dugc thong qua quy trinh 1am kho ché pham nhya

nhay quang theo m¢t phuong an. San pham duoc héa cimg c6 nghia la vat liéu thu dugc
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thong qua quy trinh héa cting ché pham nhya nhay quang theo mot phurong 4n.

Chiéu day cia mang kho can quang khong gidi han cu thé, nhung vi du, n6 ¢é
thé duoc didu chinh tu do ndm trong khoang tir 0,01 pm dén 1 mm. Khi chiéu day cua
mang kho can quang tdng 1én hodc gidm di mot gia tri cu thé, thi dac tinh vat Iy duge do
& mang kho can quang ciing c6 thé thay dbi mot gid tri s6 cu thé.

Mang kho can quang con c¢6 thé bao gdm mang nén va mang bao vé. Mang nén
dong vai tro 1am 16p d& cho 16p nhua nhay quang trong qué trinh ché tao mang khé can
quang, va tao diéu kién cho viéc xir Iy trong qué trinh phoi sang cta 16p nhwa nhay
quang c6 do bén dinh két.

Céc mang chit déo khac nhau c6 thé dugc sit dung lam mang nén, va vi du vé
chung c6 thé bao gdm it nhit mdt mang chit déo dugce chon tir nhém bao gdm mang
acrylic, mang polyetylen terephtalat (PET), mang triaxetylxenluloza (TAC), mang
polynorbornen (PNB), mang xycloolefin polyme (COP), va mang polycacbonat (PC).
Chiéu day ctia mang nén khong gidi han cu thé, va vi du, chidu day nay c6 thé dugc didu
chinh ty do ndm trong khoang tir 0,01 pm dén 1 mm.

Mang béo vé ngan hu hai d6i véi 16p can trong khi xtr Iy va c6 chirc ning 1a 16p
pht bdo vé ma bao vé 16p nhya nhay quang khoi cac chét ngoai lai chang han nhu bui,
va dugc €p can 1én mat sau cua l6p nhya nhay quang & d6 mang nén khong dugce tao
thanh. Mang bao v€ dong vai tro bao v€ 16p nhua nhay quang khoi bén ngoai. Khi mang
kho can quang dugc tmg dung cho xir Iy hau ky, né can tach ra dé dang, va né can ¢6
kha ning tach va do dinh két thich hop dé bién dang duge trong khi luu trit va phan phdi.

Céc mang chit déo khac nhau c6 thé duge st dung 1am mang bao vé, va vi du vé
ching c6 thé bao gdm it nhit mot mang chit déo duoc chon tir nhém bao gdm mang
acrylic, mang polyetylen (PE), mang polyetylen terephtalat (PET), mang
triaxetylxenluloza (TAC), mang polynorbornen (PNB), mang xycloolefin polyme
(COP), va mang polycacbonat (PC). Chiéu diy ctia mang bao vé khong gidi han cu thé,
va vi dy, n6 ¢6 thé dugc didu chinh tw do nim trong khoang tir 0,01 pum dén 1 mm.

Vi du vé phuong phap ché tao mang kho can quang khong gii han cu thé, va vi
du, ché phdm nhua nhay quang dugc phti 1én trén mang nén théng dung ching han nhu
polyetylen terephtalat bing c4ch st dung phuong phap phu théng dung, va sau do duge
lam khd, va bé mit phia trén clia 16p nhwa nhay quang da kh6 dugc ép cén v6i mang
bao vé thong dung chiang han nhu polyetylen dé tao ra mang kho.

Phuong phép phii ché phim nhya nhay quang khong gi¢i han cu thé, va phuong
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phap ching han nhu thanh phi c6 thé duge sir dung.

Budc 1am kho ché phidm nhya nhay quang d3 phi c¢6 thé dwoc thuc hién bing
phuong phép gia nhiét ching han nhu 16 khi néng, bép dién, 16 tudn hoan khi néng, va
106 héng ngoai, va cé thé dugc thuc hién & nhiét d6 50°C hodc cao hon va 100°C hoic
thip hon.

Trong khi d6, mang kho can quang theo mot phwong 4n c6 thé c6 dic trung 13
thoi gian (t) tir thoi diém khi qua trinh phoi sang bat dau d6i v6i 16p nhwa nhay quang &
lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thap hon dén thoi diém khi
lugng thay dbi cua gi4 tri toa do mau b* duoc tinh br?lng phuong trinh 1 sau day la 5,0,
1a bang 5 phut hodc ngan hon, 3 phut hoic ngin hon, 30 gidy hoic 1au hon va 3 phit
hodc ngén hon, 30 gidy hodc 14u hon va 2 phat hodc ngin hon.

Phuong trinh 1

Luong thay ddi (Ab"1) ctia gid tri toa do mau b” trong thoi gian phoi sang (t) =
(b'o-b™)

trong phuong trinh 1, b"; 1a gia tri toa dd mau (b") ctia 16p nhya nhay quang sau
khi phoi sang t phut & liéu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hoic thip
hon, va b% 1a gi4 tri toa dd mau (b") cuia 16p nhya nhay quang trude khi phoi séng.

Piéu nay c6 thé dugc thuc hién bang cach chta hop chét c6 thé quang polyme
hoa dugc mo td & trén trong 16p nhya nhay quang theo mdt phuong an.

Cu thé, khi 16p nhya nhay quang theo mot phuwong an bao gém hop chét
(met)acrylat don chirc dugc bidu didn béi Cong thirc hoa hoc 1, va hop chit (met)acrylat
da chtrc dugc bidu dién bai Cong thirc hoa hoc 2 va hop chat (met)acrylat da chirc duge
bao gdm véi lugng 100 phan theo khéi lwgng hodc nhidu hon tinh theo 100 phan theo
khéi lugng ctia hop chét (met)acrylat don chirc, mang kho can quang theo mot phurong
an c6 thé c6 dic trung 1a thoi gian (t) tir thoi diém khi qua trinh phoi sang bat dau ddi
v6i 16p nhua nhay quang & lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hogc
thdp hon dén thoi diém khi luong thay ddi cua gia tri toa o mau b* dugc tinh bing
phwong trinh 1 14 5,0, 14 bang 5 phit hodc ngén hon.

Khi thoi gian (t) tir thoi diém khi qua trinh phoi sang bit dau ddi v6i 16p nhua
nhay quang & liéu phoi sang 10 mJ/cm? hogc cao hon va 30 mJ/cm? hodc thap hon dén
thoi diém khi luong thay dbi ciia gia tri toa dd mau b” dugc tinh bang phuong trinh 1 12
5,0, 12 bang 5 phut, thi thoi gian va mirc hién mau cia mang kho can quang bao gbm 16p

nhyua nhay quang theo phuong an tré nén rat tbt. Theo d6, khi mang kho can quang duoc
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phoi sang, khong chi ty 18 nhan dién can chinh cho san phdm dugc ting 1én, va thoi gian
san xuét duge rat ngén vaty 1€ khuyét tat dugc giam di, ma con c6 thé thu dugc hiéu
qua cai thién dic tinh vét 1y cia thiét bi hién thi bao gdm mang khé can quang.

Trong khi d6, mang kho can quang theo mot phwong 4n c6 thé ¢ dic trung la
luong thay dbi cua gia tri toa d6 mau b* dwogc tinh bing phuong trinh 2 sau day so voéi
16p nhya nhay quang c6 thé 14 2,2 hodc cao hon va 14,0 hoic thap hon, 3,1 hozc cao hon
va 13,5 hoac thép hon, 4 hoac cao hon va 8 hoac thép hon, hoac 4,1 hodc cao hon va 7,5
hoic thp hon.

Phuong trinh 2

Luong thay dbi (Ab*1) clia gia tri toa dd mau b* trong thoi gian phoi séng 1 phut
= (b"-b"1)

Trong phuong trinh 2, b*; 12 gia tri toa d6 mau (b") ctia 16p nhya nhay quang sau
khi phoi séang 1 phut & lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thap
hon, va b*) 1a gié tri toa dd mau (b*) ctia 16p nhwa nhay quang truée khi phoi sang. Didu
nay c6 thé duge thuc hién bang cch chira hop chat c6 thé quang polyme héa duge mo
ta ¢ trén trong 16p nhua nhay quang theo mdt phuong an.

Chi tiét lién quan dén luong thay dbi cta gia tri toa dd mau b* dugc tinh bing
phwong trinh 1 bao gom tit ca céc ndi dung dugc md ta & trén.

Cu thé, khi 16p nhua nhay quang theo mdt phuong an bao g6m hop chét
(met)acrylat don chirc duge bidu dién bdi Cong thirc hoa hoc 1, va hop chat (met)acrylat
da chirc dugc biéu dién bsi Cong thirc hoa hoc 2, thi lwong thay doi cua gid tri toa do
mau b”* dugc tinh béng phuong trinh héa hoc 2 ¢6 thé 14 2,2 hodc cao hon va 14,0 hoic
thap hon.

Khi lugng thay ddi cua gi4 tri toa o mau b* duoc tinh brfmg phuong trinh hoa
hoc 2 1a bﬁmg 2,2 hodc cao hon va 14,0 hodc thép hon, thi thoi gian va muc hién mau
ctia mang kho can quang bao gdm 16p nhua nhay quang theo phuong 4n tr& nén rat tot.
Theo d6, c6 thé thu duge hiéu qua cai thién dic tinh vat Iy cta thiét bi hién thi bao gom
mang kho can quang.

3. Phan tir nhay quang

Theo mot phuong an khéac cua sang ché, c6 thé d& xuit phan tir nhay quang bao
gdm nén polyme; va 16p nhya nhay quang dugc tao thanh trén nén polyme, trong d6 thoi
gian (t) tir thoi diém khi qué trinh phoi sang bit diu d6i v6i 16p nhua nhay quang ¢ licu

phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm* hodc thdp hon dén thoi diém khi lugng
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thay ddi clia gia tri toa dd mau b* duoc tinh bang phwong trinh 1 sau day 14 5,0, 13 bang
5 phut hodc ngén hon, 3 phit hodc ngén hon, 30 gidy hodc 1au hon va 3 phut hodc ngin
hon, hoic 30 gidy hodc 1au hon va 2 phut hodc ngén hon.

Phuong trinh 1

Luong thay d6i (Ab"1) cta gia tri toa d6 mau b* trong thoi gian phoi sang (t) =
(b'o-b1)

trong phuong trinh 1, b*; 1 gid tri toa d6 mau (b") cua 16p nhua nhay quang sau
khi phoi séng t phut & liéu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hozc thép
hon, va b" 14 gié tri toa dd mau (b") ctia 16p nhua nhay quang trude khi phoi sédng.

Ngoai ra, trong phan tir nhay quang theo mot phuong an, 16p nhwa nhay quang
c6 thé ¢6 luong thay ddi cua gia tri toa dd mau b* duge tinh bing phuong trinh héa hoc
2 sau day, la 2,2 hodc cao hon va 14,0 hodc thép hon, 3,1 hoac cao hon va 13,5 hoac
thép hon, 4 hodc cao hon va 8 hodc thép hon, hodc 4,1 hodc cao hon va 7,5 hodc thép
hon.

Phuong trinh 2

Lugng thay dbi (Ab"1) ciia gié tri toa do mau b" trong thoi gian phoi sang 1 phut
= (b'o-b"1)

Trong phwong trinh 2, b"; 12 gid tri toa dd mau (b") ctia 16p nhua nhay quang sau
khi phoi sang 1 phut & lidu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thip
hon, va b% 1a gid tri toa do mau (b*) cua 16p nhya nhay quang trude khi phoi sang.

Chi tiét lién quan dén lwong thay dbi cia gi4 tri toa do mau b* duge tinh bing
phuong trinh héa hoc 2 bao goém tét ci céc nodi dung duge md ta & trén.

Cu thé, 16p nhya nhay quang bao gdm nhura gén két c6 thé hién dugc bang kiém
va hop chét c6 thé quang polyme héa, va hop chét c¢6 thé quang polyme hoa c6 thé bao
2dm hop chét (met)acrylat don chirc dugc biéu dién béi Cong thirc héa hoc 1 sau day,
va hop chat (met)acrylat da chic duge biéu dién bdi Cong thirc héa hoc 2 sau day.

Cong thtrc hda hoc 1
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O‘GR “O}—R
2 1 3
O

trong Cong thirc hoa hoc 1, Ry 13 hydro hodc alkyl c6 tir 1 dén 10 nguyén tir

R4

cacbon, Rz 12 alkylen c6 tir 1 dén 10 nguyén tir cacbon, Rs 13 alkyl c6 tir 1 dén 10 nguyén
ttr cacbon, va nl 1 s nguyén tir 1 dén 20,

Cong thire hda hoc 2

R4
o{reo ) re
n2

O

trong Cong thirc hdéa hoc 2, R4 12 hydro, hodc alkyl c6 tur 1 dén 10 nguyén tir

cacbon, Rs 13 alkylen c6 tir 1 dén 10 nguyén tir cacbon, Re 1a nhém chirc héa trj p chira
nhém trung tAm c6 tir 1 dén 20 nguyén tir cacbon, n2 12 sé nguyén tir 1 dén 20, vap 1a
s6 lugng nhém chue duge thé cho R, va 1a s6 nguyén tir 3 dén 10.

Chi tiét lién quan dén 16p nhyra nhay quang bao g0m tit ca cac ndi dung dugc mod
ta ¢ trén theo mdt phuong &n va phuong an khac.

Tt 13, 16p nhya nhay quang bao gdm nhua gin két c6 thé hién duoc bang kiém
va hop chét ¢6 thé quang polyme héa, va hop chit c6 thé quang polyme héa c6 thé bao
gbm hop chét (met)acrylat don chirc dugc biéu dién béi Cong thirc hoa hoc 1 sau day,
va hop chit (met)acrylat da chirc dugc biéu dién bai Cong thirc héa hoc 2 sau day.

Cong thic hoa hoc 1
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O‘GR "O)"'R
2 1 3
O

trong Cong thirc hoa hoc 1, Ry 13 hydro, hoidc alkyl c6 tir 1 dén 10 nguyén tu

R4

cacbon, R» 14 alkylen c6 tir 1 dén 10 nguyén tir cacbon, R3 1a alkyl ¢6 tir I dén 10 nguyén
tir cacbon, va n1 1 s6 nguyén tir 1 dén 20,

Cong thirc hoa hoc 2

R4
O-(Rs—o}—-—Re
n2

O
- - P

trong Cong thirc hoa hoc 2, R4 1a hydro, hodc alkyl ¢ tir 1 dén 10 nguyén tr
cacbon, Rs 1a alkylen c6 tir 1 dén 10 nguyén ti cacbon, Re 1a nhém chirc hoéa tri p chira
nhém trung tdm c6 tir 1 dén 20 nguyén tir cacbon, n2 1a sé nguyén tir 1 dén 20, va p la
s6 lugng nhém chie duoc thé cho R, va 1a s6 nguyén tir 3 dén 10.

Céc mang chét déo khac nhau c6 thé duge st dung 1am mang bao vé, va vi du vé
chung c6 thé bao gdm it nhat mot mang chét déo dugc chon tir nhém bao gdm mang
acrylic, mang polyetylen (PE), mang polyetylen terephtalat (PET), mang
triaxetylxenluloza (TAC), mang polynorbornen (PNB), mang xycloolefin polyme
(COP), va mang polycacbonat (PC). Chidu day ctia mang bao vé khong gi¢i han cu thé,
va vi dy, n6 c6 thé duoc diéu chinh tu do nim trong khoang tir 0,01 pm dén 1 mm.

Vi du cu thé vé& nén polyme c6 thé 1a mang polyeste trong d6 16p chbng bam dinh
dugc tao thanh bing phuong phép phii trong day chuyén bing cach kéo gidn theo mot

truc mang polyeste chua kéo gidn, pht dung dich pht chira nhya gan két va hat hiru co
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1én trén mot bé mat cua no, va kéo gian phé“m con lai theo mot truc.

Nén polyme thudng duoc ché tao bing phwong phap phi trong ddy chuyén thay
vi bd sung chit chéng bam dinh, ma thuong da duge bd sung khi xét dén kha nang chay
va dic tinh cudn trong qua trinh ché tao, va c6 16p hat hitu co sir dung cac hat thay thé
khong lam hu hai dén do trong subt.

O day, vi du vé hat hitu co dugc su dung lam hat khong lam hu hai dén do trong
sudt khi xét dén kha nang chay va dic tinh cudn c6 thé bao gdm hat hiru co chang han
nhu hat nhiéu 16p nhiéu thanh phan trong dé hat gbc acrylic ctia ching han nhu metyl
metacrylat, etyl metacrylat, isobutyl metacrylat, butyl metacrylat thong thuong, butyl
metyl metacrylat thong thuong, axit acrylic, copolyme hodc terpolyme cua axit
metacrylic; hat gbc olefin ching han nhu polyetylen, polystyren, hodc polypropylen;
copolyme gbc olefin va acrylic; hodc hat homopolyme dugc tao thanh va sau d6 loai
monome khac dugc phu trén 16p nay.

Céc hat hitu co nay nén dic biét 1a c¢6 hinh ciu va ciing c6 do chénh léch vé hé
s6 khiic xa so v6i nhua gin két. O ddy, “hinh ciu” c6 nghia 1a ty 1 cua truc nhé (a) va
truc chinh (b) trong hinh elip 14 0,5 <a/b <2, va méi quan hé véi duong chéo (d) trong
hinh chit nhat dugc dinh nghia bdi d2<a2+b2. Va, mbi quan h¢ gitta truc (f) c6 khoang
cach dai nhét gitra cac dinh trong khdi sdu mat va truc ¢ khac véi truc a va b duogc dinh
nghia bdi f2<c2+a2+b2. Hinh dang cta hat nén 1a hinh ciu, ma dugc uvu tién vé kha
nang chay.

Va, d4u hiéu 12 do chénh léch vé hé sb khuc xa giita hat hitu co va nhua gin két
béng 0,05 hodic nh6 hon. Khi d chénh 1éch vé hé s6 khuc xa 14 16n hon 0,05, thi d6 mo
tang 1én. Diéu nay c6 nghia 12 ¢6 nhiéu 4nh sang bi tan xa, va khi c6 nhidu 4nh séng tan
xa nhu vdy, thi hiéu Gng 1am nhin thanh bén bi giam di. Pidu nay ciing phu thudc vao
kich ¢ va luwong hat hiru co. Uu tién 13 hat hitu co ¢6 ¢& hat trung binh la khoang 0,5
um dén 5 pm. Khi hat hitu co nhé hon khoang trén, thi kha nang chay va dic tinh cudn
bi gidm di, va khi 16n hon 5 pm, thi d0 mo¢ tang 1€n, ma diéu nay khong duogc uu tién
xét dén vide xay ra van dé roi. Ham luong hat hitu co tot hon 1a tir 1 dén 10% khéi luong
tinh theo tdng lwong ciia nhua gin két.

Khi ham lugng hat hitu co 1a it hon 1% khéi luwgng tinh theo tong lwong ctia nhura
gén két, thi hiéu qua chéng bam dinh 1a khong du va dé& bi xudc, kha niang chay va dic
tinh cudn bi giam di, va khi ham Iugng hat hitu co vugt qua 10% khéi luong, c6 thé co
van dé 1a d6 mo ting lén va dic tinh trong subt giam di.
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Trong khi d6, hat vo co cé thé duogc bd sung bén canh hat hitu co néu trén. Tai
thoi diém nay, khong uu tién bd sung chét chéng bam dinh v6 co thudong duge sir dung,
va yu tién 13 bd sung silic oxit dang keo ¢ ¢ hat bang 100 nm hodc nho hon. Ham
luong cla no t6t hon 14 10 phan theo khdi lwong hodc it hon tinh theo 100 phan theo
khéi lugng clia nhua gén két. Khi théa méan ¢& hat va ham luong nhu duge md ta & trén,
c6 thé ngan xay ra khuyét tit & thanh bén hodc rinh ching han nhu vét 1dm gy ra béi
16p chéng bam dinh khi tao thanh mau sir dung mang khé can quang.

Nhua c6 tinh twong hop rét t6t v6i hat hitu co ¢6 thé dugc sit dung lam nhua gén
két ma dong vai trd 1am chét dinh két dé phi cac hat hiru co nay 1én trén mang polyeste
chwa kéo gian. Vi du v& cac nhya nay c6 thé bao gdm nhua gbc acrylic ching han nhu
polyeste khong no, metyl metacrylat, etyl metacrylat, isobutyl metacrylat, butyl
metacrylat thong thuong, butyl metyl metacrylat thong thuong, axit acrylic, copolyme
hodc terpolyme cua axit metacrylic; nhwa gdc uretan; nhua gdc epoxy; hodc nhya gde
melamin, va twong tw, va nhya gbc acrylic duoc vu tién.

Dung mdéi ma cé thé duogc st dung trong viéc diéu ché dung dich phu st dung
nhwa gén két va hat hiru co tot hon 14 nudc.

Nhu duoc mé ta & trén, mang polyeste chua kéo gidn thu duge bang cach ép din
nong chay vién PET dugc kéo gidn theo mdt truc, va sau dé dung dich phu chira hat hiru
co trong nhwa gin két duge phu 1én mang da kéo gian theo mot truc. Viéc phu co thé
duoc thyuc hién trén it nhit mot mit cia mang di kéo gidn theo mot truc, va chiéu day
ctia n6 t6t hon 1a khoang 30 nm dén 200 nm tinh theo chiéu day sau qué trinh lam kho
cudi cing. Néu dung dich phti chira hat hitu co duge phu 1én trén mang da kéo gidn qua
mot truc 1a day hon 30 nm, van dé 1a hat hitru co dé bi roi ra va dé bi xudc, va tao ra bot
tring. Khi 16p pht day hon 200 nm, tao ra vét phi theo huéng phu trong qué trinh phii
trong ddy chuyén ma cé tbc d6 phii cao do su ting @ nhét cia dung dich phu.

Nén polyme thu duoc bing cach phu bang céach sir dung hat hitu co khac chét
chéng bam dinh thong thudng bing phwong phép phu trong day chuyén nhu duge mo
t4 & trén 12 mang nén ma duy tri kha ning chay va dic tinh cudn do 16p hat, va c6 do
trong subt rat tot do hat hitu co c6 dd truyén 4nh sang rat tt.

Do quy trinh ép can 16p nhua nhay quang duoc thuc hién trén bé mat dbi dién
cta 16p chira hat hitu co trong nén polyme, 16p nhua nhay quang dugc tao thanh trén bé
mat dbi dién cta 16p chira hat hitu co theo cach nay. Do do, s& khong xuét hién khuyét

tat nhu vét 16m ma xuat hién do mang nén bao gdm chat chong bam dinh dugc €p can
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nhu truée d6. Do hat ching han nhu silic oxit khong chi ¢6 kich ¢& 16n hon hat hitu co,
ma con dugc phan bd xuyén xubt mang nén, tac dong cua silic oxit dudng nhu khong
dang ké tham chi & ving gan véi 16p nhya nhay quang.

Mt khéc, trong nén polyme dugc sir dung theo sang ché, hat hitu co c6 kich ¢
bing 0,5 pm dén 5 pm, va 16p hat hitu co khoéng gan vé6i 16p nhwa nhay quang, dé tac
dong vat Iy cta hat hitu co khong bi anh hudng. Ngoai ra, bang cach sir dung hat hitu
co co do truyén anh séng rat tét, khuyét tat & thanh bén c6 thé dugc giam di, va ddc tinh
khéac ciia mach khong bi giam di.

Phén tir nhay quang con c6 thé bao gdm mang bao vé dugc tao thanh trén 16p
nhwa nhay quang. Mang bao vé ngan hu hai ddi véi 16p nhwa nhay quang trong khi xir
Iy, va ¢6 chirc nang 14 16p pha bao vé ma bao vé 16p nhwa nhay quang khoi céc chat
ngoai lai chéng han nhu bui. Mang bao vé dugc ép can lén mat sau cua 16p nhua nhay
quang & d6 nén polyme khong dugc tao thanh. Mang bao vé déng vai trd bao vé 16p
nhua nhay quang khoi bén ngoai. Khi mang khd can quang dugc tng dung cho xir ly
héu k¥, n6 cén tach ra d& dang, va no can c6 kha ning tach va do dinh két thich hop dé
bién dang duoc trong khi luu trit va phéan phdi.

Céc mang chit déo khac nhau c6 thé dugce st dung lam mang béo vé, va vi du vé
ching c6 thé bao gém it nhit mot mang chit déo duge chon tir nhém bao gdm mang
acrylic, mang polyetylen (PE), mang polyetylen terephtalat (PET), mang
triaxetylxenluloza (TAC), mang polynorbornen (PNB), mang xycloolefin polyme
(COP), va mang polycacbonat (PC). Chiéu day ctia mang bao vé khong gi6i han cu thé,
va vi du, n6 c6 thé dugc diéu chinh ty do nim trong khoang tir 0,01 pm dén 1 mm.

4. Bang mach, thiét bi hién thi

Theo mét phuong 4n khac ctia sang ché, c6 thé dé& xuit bang mach hogc thiét bi
hién thi, bao gdm 16p nhya nhay quang theo mot phuong an. Chi tiét lién quan dén 16p
nhua nhay quang bao gom tit ca cc nodi dung dugc md ta & trén theo mot phuong éan.

Chi tiét cu thé v& bang mach hoc thiét bi hién thi khéng dugc giéi han cu thé,
va cac cAu hinh k¥ thuat da biét thong dung c6 thé duoc tng dung ma khong c6 gi6i han.

L6p nhya nhay quang duoc bao gdm trong bang mach hoic thiét bi hién thi c6
thé & dang mang khong c6 16 mé hozc & dang hinh mau c6 16 mé.

Vi du vé phwong phap tao thanh nhya nhay quang & dang 16p hinh mAau bao gdm
phuong phép ép céan 16p nhya nhay quang ciia mang kho cén quang theo phuong an khac

1&n bang mach hodc vat lidu nén ché tao thiét bi hién thi va sau do thyc hién phoi séng
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va hién. Ngoai ra, c6 thé dé cap phwong phap ép can 16p nhya nhay quang ciia phan tir
nhay quang theo mdt phuong én khac 1én bang mach hodc vat licu nén ché tao thiét bi
hién thi va sau d6 thuc hién phoi sang va hién.

Khi mang khé can quang hoic phan tir nhay quang theo phwong 4n khac c6 mang
bao vé trén 16p nhwa nhay quang, thi quy trinh loai b mang bao vé c¢6 thé duoc thuc
hién tru6e quy trinh ép c4n 16p nhua nhay quang 1én bang mach hodc vat liéu nén ché
tao thiét bi hién thi.

Ngoai ra, khi mang kho can quang hodc phan tir nhay quang theo phurong 4n khac
¢6 nén polyme hodc mang nén duoc ép can 1én mot mit cia 16p nhwa nhay quang, thi
quy trinh loai bo nén polyme hoic mang nén ngay sau quy trinh phoi séng con co thé
dugc thuc hién.

Theo d06, 16p nhya nhay quang dugc chira trong mang khd can quang hodc phéan
tr nhay quang theo phuong 4n khéac c6 thé duoc bao gdm trong bang mach hozc thiét bi
hién thi.

Vi du thyc hién sang ché

Séang ché s& duge mo ta chi tiét hon bang cac vi du thé hién dudi day. Tuy nhién,
céc vi du ndy dugc dua ra chi nhdam minh hoa sang ché, va khong nham giéi han pham
vi séng ché & cac vi du nay.

Vi du diéu ché: Diéu ché nhwa gin két c6 thé hién duge bang kiém
Vi du diéu ché 1

Binh thét ¢ day tron bdn cb duge trang bi may khudy co hoc va thiét bi hoi luu,
va sau d6 bén trong binh duoc thdi sach bang nito. 80 g metyl etyl keton (MEK) va 7,5
g metanol (MeOH) dugc bd sung vao binh da dugc théi sach bang nito, va sau d6 0,45
g azobisisobutyronitril (AIBN) duoc bd sung va hoa tan hoan toan. Hon hgp monome
chtra 8 g axit acrylic (AA), 15 g metacrylat (MAA), 15 g butyl acrylat (BA), 52 g metyl
metacrylat (MMA) va 10 g styren (SM) duoc bd sung duéi dang monome vao do, gia
nhiét 1én dén 80°C va sau d6 polyme hoa trong 6 gir dé diéu ché nhya gin két c6 thé
hién dugc bang kiém 1.

Nhua gén két 6 thé hién duoc béng kiém 1 dugc do c6 phan tir lwrong trung binh
theo khdi luong 1a 71538 g/mol, nhiét do chuyén hoéa thiy tinh 1a 79°C, ham lugng chat
rén bang 51,4% khéi luong, va gid tri axit 1a 156,3 mgKOH/g.

Trong céc vidu cu thé vé diéu kién do phan tir lugng trung binh theo khéi luong,

nhua gin két c6 thé hién dugc bang kiém duoc hoa tan trong tetrahydrofuran dé c6 ndng
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d6 1,0% khéi lwong/khbi lwong trong THF (khoang 0,5% khéi luong/khdi lwgng trén co
s& ham luong chét ran), duoc loc béng cach sir dung dung cu loc be“mg xy lanh ¢6 kich
thudce 16 0,45 pm, sau d6 duoc tiém véi lwgng 20 ul vao GPC, tetrahydrofuran (THF)
duoc st dung 1am pha dong ctia GPC va tde d6 dong chay bang 1,0 mL/phut. Cot c6 két
chu 1a mot cot Agilent PLgel 5 pm Guard (7,5 x 50 mm) va hai cot Agilent PLgel 5 pm
Mixed D (7,5 x 300 mm) duoc ndi theo ddy, va phép do duogc thuc hién & 40°C bang
cach st dung hé thdng Agilent 1260 Infinity II, may do RI lam may do.

Gia tri axit dugc do bing quy trinh trong d6 khoang 1 g nhwa gin két c6 thé hién
dugc bang kiém duge 14y mau, hoa tan trong 50 ml dung moi hon hop (MeOH 20%,
axeton 80%), hai giot chét chi thi phenolphtalein 1% dugc bd sung vao do6, va sau d6
duoc chuin do béng KOH 0,1N dé do gia tri axit.

Ham lugng chét rén duoc tinh theo khéi lugng cua nhua gin két co thé hién duoc
bang kidm dugc diéu ché trong vi du didu ché néu trén, va ty 18 phan tram khdi luong
ctia ham luong chét rin con lai sau khi dugc gia nhiét trong 16 & 150°C trong 120 phut
duoc do.

Vi du didu ché 2

Binh thét ¢b day tron bdn c¢b duogc trang bi may khudy co hoc va thiét bi hoi luu,
va sau d6 bén trong binh dugc thdi sach bang nito. 110 g metyl etyl keton (MEK) va 10
g metanol (MeOH) dugc bd sung vao binh di dugc théi sach bang nito, vasau do 1 g
azobisisobutyronitril (AIBN) dugc bd sung va hoa tan hoan toan. Hon hgp monome
chtra 30 g axit metacrylic (MAA), 100 g metylmetacrylat (MMA) va 30 g styren (SM)
dugc bd sung dudi dang monome vao dé, gia nhiét 1én dén 80°C va sau d6 polyme hoa
trong 6 gidr dé didu ché nhua gin két c6 thé hién dugc bang kidm 2 (phan tir lugng trung
binh theo khbi lugng: 49852 g/mol, nhiét do chuyén héa thuy tinh: 125°C, ham lugng
chét rin: 48,5% khdi lugng, gia tri axit: 163,17 mgKOH/g).

Vi du va Vi du so séanh: Tao ra ché phdm nhua nhay quang va mang khd can quang

Theo céc thanh phan dugc thé hién trong Bang 1 du6i day, chat khoi mao quang
polyme hoa dugc hoa tan trong metyl etyl keton (MEK) lam dung mdi, va sau d6 hop
chét c¢6 thé quang polyme héa va nhua gin két ¢6 thé hién dugc bang kiém duge bd sung,
va duoc tron st dung may khudy co hoc trong khoang 1 gidy dé diéu ché ché phidm nhua
nhay quang.

Ché phadm nhwa nhay quang thu dugc dugc phu 1én trén mang PET 40 um bang
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cach sir dung thanh phu. Lép ché phdm nhya nhay quang di pht duoc lam kho bang
cach st dung 10 khi néng. Tai thoi diém nay, nhiét do 1am kho bang 80°C, thoi gian lam
kho bang 5 phut, va chidu day ctia 16p ché phidm nhya nhay quang sau khi lam kho bang
40 pm.

Mang bao vé (polyetylen) duoc ép can Ién trén 16p ché phidm nhya nhay quang
da 1am kho dé tao ra mang khé can quang.

Mang PET duogc tao ra thong qua quy trinh sau day.

Etylen glycol va axit terephthalic dugc thure hién phan tng chuyén héa este va
phan tng da tring ngung dé didu ché PET. Vién PET dugc lam kho duéi ap suat giam &
120°C trong 8 gid, sau d6 nap vao may ép dun va nau chay & 280°C. N6 duge cudn 1én
tréng dtc 6 nhiét do bé mit 20°C st dung phuong phéap dd khuon ung dung tinh dién,
va dugc lam ngudi va héa rin dé tao thanh mang chua dugc kéo gian. Béng céach diéu
chinh lugng thédo cia may ép dun, chiéu day ctia mang chua duge kéo gidn duge didu
chinh dén 250 pm. Tiép theo, mang chua duge kéo gidn duoc kéo gidn 4 1an theo hudng
doc, dung dich phi thu duge bang cach tron 4 g nhua acrylic va 0,1 g polymetyl
metacrylat dudi dang hat hitu co trong 95,9 g nuée cudi cing dugc 1am khd va sau d6
dugc phil 1én trén mot bé mit ctia n6 st dung phwong phép in 16m dé co chiéu day bang
50 nm. Polymetyl metacrylat dugc st dung & day 1a loai duoc phu polystyren 1én bé mit
clia nd, ¢6 hinh ciu, va c6 do chénh 1éch hé sb khic xa voi nhua acrylic b%lng 0,03.

Mang dugc kéo gidn theo mét truc doc duge phu dung dich phu chira hat hitu co
duoc gia nhiét trude & 120°C va duge kéo gidn 4 1an theo huéng ngang.

Mang dugc gia nhiét & nhiét do t6i da bang 230°C trong 10 gidy dudi chiéu dai
dinh trudc, va lam ngudi dén nhiét d6 phong dé thu dugc mang polyeste c6 tong chiéu

day bang 20 pm va chiéu day 16p pha 50 nm.

Bang 1
Tén san phim Ham lugng (% khéi luong)
Thanh phén (hodc tén thanh Viduso Vi du so
phan) Videl sénh 1 sanh 2

Nhua gén két co thé | Vi du didu ché 1 12 12 12
hién dugc bang kiém | Vi du diéu ché 2 90 90 90
Hop chét c6 thé M-2101 17 17 17
quang polyme hoa M-280 7 7 7
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M-241

T063

A040

W | b | W

KUA-1330h

BMPS

1,25

1,25

1,25

Chét khoi mao quang
N-Phenyl glyxin

0,1

0,1

0,1

polyme hoéa
9-PA

0,5

0,5

0,5

N,N-
Dietylbutylamin

0,7

0,7

0,7

Ph4m tim tinh thé
leuco (Hodogaya
Chemical Co Ltd,
Chét phu gia Nhat Ban)

0,148

0,148

0,148

Phim xanh 14
Diamond GH
(Hodogaya
Chemical Co Ltd,
Nhat Ban)

0,025

0,025

0,025

MEK
Dung méi (Metyl Etyl Keton)

12

12

12

Metanol (MeOH)

3

3

3

(4) T063 : Trimetylolpropan [EO]s triacrylat

gy
Ao Y

(5) A040 : Metoxy propylen glycol [400] acrylat(n=9)

(1) M2101 : Bisphenol A (EO)1o dimetacrylat (Miwon Specialty Chemical Co., Ltd.)
(2) M280: Polyetylen glycol dimetacrylat (Miwon Specialty Chemical Co., Ltd.)
(3) M241: Bisphenol A (etoxylat)s dimetacrylat (Miwon Specialty Chemical Co., Ltd.)

I
oS
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O

O OJK/

n
(6) KUA-1330h : Uretan di(met)acrylat
(7) BMPS : Tribromometylsulfon
(8) BTCA : Axit 5-Benzotriazolcarboxylic
(9) Ultranox : Bis(2,4-di-t-butylphenyl)Pentraerytritol Diphosphit
(10) 9-PA : 9-Phenylacridin

Vi du thir nghiém

Dic tinh vat 1y cia mang kho can quang dugc tao ra trong cac Vi du va Vi du
so sanh dugc do bang phuong phap dudi ddy, va két qua duge thé hién trong Bang 2 dén
4 dudi day, tuong Ung.
1. Luong thay d6i ciia gid tri toa 6 mau b so v6i thoi gian phoi sang

Mang bao vé dugc boc tach khoi mang khod can quang dugc tao ra trong cac Vi
du va Vi du so sanh, va 16p nhua nhay quang cia mang kho can quang duoc €p can bing
thiét bi HAKUTO MACH 610i d tiép xuc v6i bé mit 16p ddng ctia tim nhiéu 16p trang
dff)ng ¢c6 chiéu day 0,4 mm, dugc mai chai trong diéu kién sau day: nhiét do truc cén gia
nhiét so bd nén béng 120°C, nhiét dd truc can ctia may can béng 115°C, ap sut truc can
bé‘mg 4,0 kgf/ecm? va tdc dd truc can bé“mg 2,0 phat/m, nho dé tao thanh tAm nhiéu 16p.

Mang PET d& cho mang khd can quang dugc boc tach khoi tdm nhiéu 16p, va sau
d6 toa @6 mau (b%) duoc do d6i v&i mau c6 chiéu day 29 pm va dién tich mat ct ngang
3 cm? & ché do SCI (thanh phan phan chiéu duoc bao gdm) va ché d6 SCE (thanh phan
phan chiéu duogc loai trir) béng cach sir dung may do do chénh Iéch mau Konica Minolta
CM-2600d, tuong Ung.

Sau d6, mang kho can quang ma da dugc boc tach mang PET duoc chiéu xa bing
tia cuc tim & lidu phoi sang 19 mJ/cm? nhd mdy phoi sang LDI (FDI-3, Japan ORC)
bang céch st dung hinh mAu dé danh gia mach (phan 16 m& ting chiéu rong 1 pum tir 4
pm dén 50 pm duoc b tri & cac khoang cach 2 pm). Toa do mau (b'n) dugce do d6i véi
mAu sau khi phoi sang & ché do SCI (thanh phin phan chiéu dugc bao gdm) va & ché do
SCE (thanh phan phan chiéu dugc loai trir) bing cach st dung may do do chénh léch
mau Konica Minolta CM-2600d theo phuong phap ASTM E313-96 (D65/10 d9).

Déi véi gia tri duge do, luong thay dbi ctia gia tri toa do mau b* dugc tinh theo
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phuong trinh sau day.

Phuong trinh

Luong thay d6i (Ab*,) cla gié tri toa dd mau b” trong thoi gian phoi sang n phut
= (b"-b"n)

trong phuong trinh, b", 12 gia tri toa dd mau (b*) clia 16p nhya nhay quang sau
khi phoi sdng n phut & liéu phoi sang 19 mJ/cm?, va b’ 1a gia tri toa d0 mau (b") ctia 16p
nhya nhay quang trudce khi phoi sang.

Bang 2

Ché d6 SCI

Luong thay ddi cta gié tri toa . . .
b 1 b 3 b 5
Hang muc dd mau b

b

1 phut 3 phut 5 phut
(Ab') | (Ab3) | (ADs)
Vidu 1 6,41 9,13 9,98 13,02 6,61 3,89 3,04
Vidu so

1 phat | 3phtt | 5phat

0,54 2,11 3,92 13,27 12,73 11,16 9,35
sanh 1

Vidu so
sanh 2

0,49 2,05 3,68 13,21 12,72 11,16 9,53

Nhu dugc thé hién trong Bang 2, Vi du 1 thé hién ring lugng thay d6i ctia gia tri
toa dd mau b trong 1 phat duge do & ché d6 SCI 1a 6,41, lugng thay db6i cua gia tri toa
d6 mau b trong 3 phut 14 9,13, va lugng thay ddi cua gia tri toa d0 mau b trong 5 phut la
9,98, xdc nhén 12 Vi du 1 ¢6 mérc hién mau rét tdt ro rét.

Khac véi cac Vi du, trong trudong hgp Vi du so sanh 1 khong chta hop chét
(met)acrylat don chic, lugng thay dbi cua gia tri toa d6 mau b trong 1 phut duge do &
ché @6 SCI 14 0,54, lwong thay d6i cuia gié tri toa d6 mau b trong 3 phut 1a 2,11, va lugng
thay doi cua gia tri toa do mau b trong 5 phut 1a 3,92 so v6i cac Vi du clia sang ché, xac
nhén 13 Vi du so sanh 1 ¢6 mirc hi€n mau kém hon r6 rang.

Ngoai ra, trong truong hop Vi du so sanh 2 khong chira hop chét (met) acrylat da
chuc, lugng thay dbi cta gia tri toa do mau b trong 1 phat dugc do & ché do SCI 12 0,49,
luong thay ddi cia gia tri toa do mau b trong 3 phit 1a 2,05, va luong thay dbi ctia gia
tri toa dd mau b trong 5 phut 1a 3,68 so v6i cde Vi du cia sdng ché, x4c nhéan 13 Vi du so

sanh 2 ¢6 mrc hién mau kém hon 6 rang.
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Bang 3
Ché 45 SCE
Luong thay d6i cua gia tri toa do . . .
b1 b3 b's
Hang muc mau b b
0
1 phut 3 phut 5 phut
. . \ I phut | 3 phat | 5 phut
(Ab'1) (Ab'3) | (Ab's)
Vidul 5,43 7,82 8,59 13,17 7,74 5,35 4,58
Viduso
0,45 2,01 3,82 13,43 12,98 11,42 9,61
sénh 1
Viduso
0,36 1,93 3,54 13,52 13,16 11,59 9,98
sénh 2

Nhu duoc thé hién trong Bang 3, Vi du 1 thé hién rang luong thay dbi cua gia tri
toa dd mau b trong 1 phut dugce do & ché do6 SCE 1a 5,43, lugng thay doi cla gia tri toa
d6 mau b trong 3 phut 14 7,82, va luong thay d6i ctia gia tri toa dd mau b trong 5 phit 13
8,59, x4c nhan 1a Vi du 1 c6 muc hién mau rat t&t rd rét. Khac véi cac Vi du, trong
truomg hop Vi du so sanh 1 khéng chtra hop chat (met)acrylat don chirc, lugng thay d6i
cla gid tri toa o mau b trong 1 phut duge do & ché do SCE 1a 0,45, lugng thay ddi cia
gia tri toa do mau b trong 3 phut 14 2,01, va lugng thay dbi cta gia tri toa d§ mau b trong
5 phut 1a 3,82 so véi cac Vi du cua sang ché, xac nhén 12 Vi du so sanh 1 c6 muc hién
mau kém hon 18 rang.

Ngoai ra, trong trudng hop Vi du so sénh 2 khong chira hop chét (met) acrylat da
chirc, luong thay ddi cia gia tri toa d6 mau b trong 1 phut duge do & ché do SCI 14 0,36,
luong thay ddi cua gia tri toa dd mau b trong 3 phut 12 1,93, va lugng thay d6i cua gia
tri toa do mau b trong 5 phut 1a 3,54 so véi cac vi du cla sang ché, x4c nhan 12 Vi du so
sanh 2 ¢ mtc hi¢n mau kém hon rd rang.

2. Thoi gian hi¢n (don vi: phut)

Mang bao v€ duge boc tach khoi mang khd can quang dugc tao ra trong cac Vi
du va Vi du so sanh, va 16p nhya nhay quang ciia mang kho can quang dugc €p can bang
cach st dung HAKUTO MACH 610i dé tiép xtic v6i bé mit 16p dong ctia thm nhiéu 16p
trang déng ¢6 chidu day 0,4 mm, dugc mai chai trong diéu kién sau day: nhiét do truc
cén gia nhiét so bd nén béng 120°C, nhiét do truc can ctia mdy c4n bang 115°C, 4p suat
truc cén bang 4,0kgf/cm? va toc do truc can bang 2,0 phtit/m, nhd d6 tao thanh tAm nhiéu
16p.
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O tdm nhiéu 16p, toa dd mau (b*) duoc do dbi véi mau c6 chidu day mang kho
can quang bang 29 pm va dién tich mit cit ngang bang 3 cm? & ché do SCI (thanh phan
phan chiéu dugc bao gém) bang cich sir dung may do d6 chénh léch mau Konica
Minolta CM-2600d.

Sau d6, mang kho can quang dugc chiéu xa bing tia cuc tim ¢ lidu phoi sang 19
mJ/cm? nhd méy phoi sang LDI (FDI-3, Japan ORC) bang céch sit dung hinh miu dé
danh gia mach. Toa d6 mau (b*,) dugc do dbi véi mau sau khi phoi sang & ché do SCI
(thanh phén phan chiéu duoc bao gdm) theo ASTM E313-96 (hé sé: D65/10 dd) bing
cach st dung may do d chénh 1éch mau Konica Minolta CM-2600d.

Dbi v6i gia tri dugc do, thoi gian (t) dén thoi diém khi lugng thay ddi ctia gid tri

toa d0 mau b* theo phuong trinh sau day béng 5,0, duoc do.

Phuong trinh

Luong thay d6i cta gié tri toa dd mau b” trong thoi gian phoi séang t phut (Ab")
= (b%-b"1)

trong phuong trinh, b"; 12 gié tri toa d mau (b") clia 16p nhya nhay quang sau
khi phoi sang 1 phit & lidu phoi sang 19 mJ/cm?, va b" 1a gid tri toa dd mau (b") cta 16p
nhya nhay quang trude khi phoi séng.

3. Do dinh két duong manh (don vi: pm)

Mang bao vé dugc bdc tach khoi mang khd can quang duogc tao ra trong cac Vi
du va Vi du so sanh, va 16p nhya nhay quang ciia mang kho can quang dugc €p can bang
cach stt dung HAKUTO MACH 610i dé tiép xtic v6i bé mit 16p dong ctia tAm nhiéu 16p
trang déng ¢6 chidu day 0,4 mm, dugc mai chai trong diéu kién sau day: nhiét do truc
can gia nhiét so bo nén bﬁng 120°C, nhiét d0 truc can cua may can béng 115°C, ap suét
truc can b:?mg 4,0kgf/cm? va tdc d6 truc can béng 2,0 phat/m, nh¢ d6 tao thanh tAm nhiéu
16p.

O tAm nhiéu 16p, mang khd can quang duoc chiéu xa béng tia cuc tim & lidu phoi
sang 19 mJ/cm? nhd may phoi sang LDI (FDI-3, Japan ORC) bang cach st dung hinh
mAu dé danh gia mach, va sau d6 dwoc dé yén trong 15 phut. Sau d6, né dugc hién bang
dung dich 1,0% khdi lugng Na,CO; trong nudce trong diéu kién hién kiéu phun c6 ap
suit phun bang 1,5kgf/cm? & 30+£1°C trong 1 phit.

O tAm nhidu 16p trong d6 qua trinh hién duge hoan thanh, chidu rong dudng cuc

tiéu cta 16p nhua nhay quang dugc do bang kinh hién vi ZEISS AXIOPHOT va dugc
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danh gia 12 d6 dinh két duong manh. C6 thé danh gia ring gid tri ndy cang nhd, thi do
dinh két duong manh cang tdt.
4. D0 phan giai (don vi: pm)

Mang bao v¢ dugc boe tach khdi mang kho cadn quang dugc tao ra trong cac Vi
du va Vi du so sanh, va 16p nhwra nhay quang ciia mang khd can quang dugc ép can bang
cach st dung HAKUTO MACH 610i dé tiép xtic v6i bé mat 16p ddng ciia tAm nhiéu 16p
trang dong c6 chiéu day 0,4 mm, dugc mai chai trong didu kién sau day: nhiét do truc
can gia nhiét so bo nén béng 120°C, nhiét dd truc can cila may can béng 115°C, ap sudt
truc can bang 4,0kgf/cm? va tde d6 truc can bang 2,0 phit/m, nhd d6 tao thanh tAm nhidu
16p.

T4m nhidu 16p dugc chiéu xa bang tia cuc tim & lidu phoi sang 19 mJ/cm? nho
mdy phoi sang LDI (FDI-3, Japan ORC), dé chiéu rong dudng mach va khoang cach
gifta cac dudng mach sau khi hién trd thanh 1:1, va sau d6 dwoc dé yén trong 15 phit.
Sau do, n6 duogc hién béng dung dich 1,0% khdi lvong Na,COs trong nudce trong diéu
kién hién kiéu phun c6 &p suat phun bang 1,5kgf/cm? & 30£1°C trong 1 pht.

O tAm nhiéu 16p trong d6 qué trinh hién duoc hoan thanh, gia tri cuc tiéu cla
khoang cach gifta cdc 16p nhwa nhay quang dugc do bing kinh hién vi ZEISS
AXIOPHOT va duoc danh gid 1a d6 phan giai 1:1. C6 thé danh gia ring gia tri nay cang
nho, thi gia tri d6 phan giai 1:1 cang tot
5. Panh gia dic tinh bao vé khoi nhiém bén cho qué trinh ma

Mang khd can quang dugc tao ra trong cac Vi du va Vi du so sanh duoc cat thanh
kich ¢ 40 cm x 50 cm, mang bao v¢ dugc loai bo, va bang chuén nhiéu bude (step tablet)
dugc phoi sang vé6i lidu phoi sang 20 buéc/41 buée, va mang PET dugc boc tach dé thu
dugc mang da hoa cing. Mang di hoa cing nay dugc ngadm trong 1 L dung dich ma la
dung dich ddng sulfat/axit sulfuric trong nuéc trong 3 ngay. Tam ddng duge thuc hién
trang ddng dién phan & dong dién 2A trong 10 pht st dung bé thir nghiém Halcel (dugc

san xuét bai Jungdo Test Instruments Lab., Han Québc).

Khi dung dich ma trong d6 mang da hoa ctirng khong dugc ngdm dugc su dung
lam mAu tham chiéu va qua trinh ma dugc thuc hién béi dung dich phu trong d6 mang
da hoa ctiing dugc ngdm, ngoai hinh cta 16p ma duoc quan sat bang mat thuong, dugc
danh gia 12 X néu co bat thudong trong ngoai hinh cua 16p ma hodc sy thay abi vé do

béng, va duoc danh gid 12 O néu no giong véi mau tham chi¢u va do d6 hoan toan khong
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c6 bét thuong nao.

6. Toc dd boc tach (don vi: gidy)
~ Mang bao vé dugc boc tach khoi mang khoé can quang dugc tao ra trong cac Vi

du va Vi du so sanh, va 16p nhwra nhay quang cia mang kho can quang duge ép can bang
thiét bi HAKUTO MACH 610i dé tiép xuc voi bé mit 16p dong ctia tAm nhiéu 16p trang
déng c6 chiéu day 0,4 mm, dugc mai chai trong diéu kién sau day: nhiét do truc can gia
nhiét so bd nén béng 120°C, nhiét do truc cadn ciia may can béng 115°C, 4p sudt truc cén
béng 4,0 kgf/em? va tdc do truc can béng 2,0 phtat/m, nh¢ dé tao thanh tAm nhiéu 16p.

TAm nhidu 16p duoc chibu xa bang tia cuc tim & lidu phoi sang 19 mJ/cm? nho
méy phoi sang LDI (FDI-3, Japan ORC) bing c4ch sir dung hinh mau dé dénh gia mach,
va sau d6 duoc dé yén trong 15 phat. Sau d6, nd duoc hién bang dung dich 1,0% khdi
lwong NayCOs trong nude trong diéu kién hién kidu phun c6 4p sudt phun bang 1,5
kgf/cm? & 30+1°C trong 1 phat.

Sau d6, qué trinh boc tach dugce thuc hién béng cach st dung dung dich natri
hydroxit 3% trong nude (nhiét do 50°C). Tde d6 béc tach duge danh gia bang cach do

thoi gian can dé 16p da quang hoa cimg tach khoéi tim dong.

Bang 4
D¢ dinh két _ . |Tbc dobsc
Do phan gidi| Nhiém ban
Hang muc| Thoi gian hién | dudng manh _ tach
(um) long khi ma L
(um) (gidy)
Vidu 1 Trong 1 phut 20 17 Khong 31
Vidu so
Trong 7 phut 19 17 Khong 34
sénh 1
Vidu so
Trong 7 phut 22 17 Khong 30
sénh 2

Nhu duge thé hién trong Bang 4, Vi du 1 thé hién do dinh két dudng manh va do
phén giai rat tét, va ddng thoi, thoi gian hién mau & d6 lugng thay déi cia gid tri toa do
mau b" dat 5,0 1a trong vong 1 phut, xac nhan 1a Vi du 1 thé hién thoi gian hién mau rét
t5t mot cach nhanh chéng va rd rang.

Khéc véi cac Vi du, c6 thé x4c nhan ring trong trudng hop Vi du so sanh 1 khong
chira hop chit (met)acrylat don chitc, thoi gian hién mau & d6 lugng thay d6i cua gia tri

toa d6 mau b* dat 5,0 1a kém hon dang k& khi so v6i cac Vi du cia sang ché.

54



51656 55/61

Ngoai ra, c6 thé xac nhén rang trong trudng hop Vi du so sanh 2 khong chira hop
chét (met) acrylat da chuc, thoi gian hién mau & d6 lugng thay d6i cua gié tri toa d6 mau

b" dat 5,0 1a kém hon dang ké so véi cac Vi du cua sang ché.
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YEU CAU BAO HO

1. Lép nhwa nhay quang chira: hop chét c6 thé quang polyme héa chita hop chat
(met)acrylat ba chirc hodic da chirc cao hon; va nhwa gin két c6 thé hién duoc bang kiém;

trong d6 nhya gin két ¢6 thé hién duoc biang kidm bao gom:

nhua gén két c6 thé hién duoc béng kiém thtr nhit bao gém don vi lap lai dugc
biéu dién boi Cong thire hda hoc 3 sau day, don vi ldp lai dugc biéu dién bdi Cong thirc
héa hoc 4 sau day, don vi 1ap lai dugce biéu dién bai Cong thtic hda hoc 5 sau day, don
vi ldp lai dugce biéu dién boi Cong thie hda hoc 6 sau day, va don vi lap lai duge biéu
dién bai Cong thirc hoa hoc 7 sau day; va

nhua gén két c6 thé hién duoc béng kiém tht hai bao gdm don vi lip lai duoc
bidu didn boi Cong thirc héa hoc 4 sau day, don vi lap lai duge biéu dién boi Cong thire
héa hoc 5 sau day, va don vi ldp lai dugce biéu dién bai Cong thtc hoa hoc 6 sau day,

trong d6 thoi gian () tir thdi didm khi qua trinh phoi sang bt dau & lidu phoi
sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thip hon dén thoi diém khi lugng thay
ddi cua gia tri toa d6 mau b* dwoc tinh bang phuong trinh 1 sau day 1a 5,0, 1a biang 5
phut hozic ngén hon,

trong d6 toa dd mau duge do & ché do SCI (thanh phan phan chiéu duogc bao gdm)
hodic & ché do SCE (thanh phén phan chiéu dugc loai trir) bang cach st dung may do do
chénh 1&€ch mau, va

trong do6 toa dd mau dugc do theo ASTM E313-96 (h¢ s6: D65/10 do):

Phuong trinh 1

Luong thay dbi (Ab"1) cua gié tri toa dd mau b’ trong thoi gian phoi sang (t) =
(b*0-b"1)

trong phuong trinh 1,

b"1 1a gid tri toa dd mau (b") cua 16p nhya nhay quang sau khi phoi sang t phut &
lidu phoi sang 10 mJ/cm? hoic cao hon va 30 mJ/cm? hodc thap hon, va

b’ 14 gi4 tri toa d6 mau (b”") ctia 16p nhya nhay quang trudc khi phoi sang,

Cong thirc hoa hoc 3
R3"
*
*
O OH
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trong Cong thirc héa hoc 3,

R3" 1a hydro,
Cong thtrc héa hoc 4
Rj'
*
*
O OH

trong Cong thirc hoa hoc 4,

R3' 12 alkyl c6 tir 1 dén 10 nguyén tix cacbon,

Cong thirc hoa hoc 5

trong Cong thic hoa hoc 5,

R4" 14 alkyl ¢6 tir 1 d@én 10 nguyén tir cacbon, va

Rs" 12 alkyl ¢6 tir 1 dén 10 nguyén tir cacbon,

Cong thurc hoa hoc 6

Ar
trong Cong thire hoa hoc 6,

Ar 12 aryl c6 tir 6 dén 20 nguyén tit cacbon.

2. L6p nhya nhay quang theo diém 1,

57/61

trong do6 lugng thay d6i cua gia tri toa @6 mau b* dugc tinh bang phuong trinh 2
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sau ddy trong thoi gian phoi sang 1 phut 1a 0,6 hodc cao hon va 14,0 hodc thép hon,

trong d6 toa dd mau duoc do & ché do SCI (thanh phan phéan chiéu duge bao gdm)
hodc & ché @ SCE (thanh phan phan chiéu duogc loai trir) bing cach st dung méy do do
chénh 1éch mau, va

trong do6 toa dd mau duoc do theo ASTM E313-96 (hé s6: D65/10 do):

Phuong trinh 2

Luong thay dbi (Ab"1) clia gia tri toa d0 mau b trong thoi gian phoi sang 1 phut
=(b%-b"1)

trong phuong trinh 2,

b*1 1a gia tri toa d6 mau (b") ctia 16p nhwa nhay quang sau khi phoi sang 1 phut &
1idu phoi sang 10 mJ/cm? hodc cao hon va 30 mJ/cm? hodc thip hon, va

b"o 1a gid tri toa dd mau (b*) cta 16p nhya nhay quang trudce khi phoi séng.
3. L6p nhya nhay quang theo diém 1,

trong d6 hop chét (met)acrylat ba chirc hodc da chic cao hon c6 ciu truc trong
d6 ba hodc nhiéu hon ba nhém alkylen oxit ¢6 tir 1 dén 10 nguyén tir cacbon va ba hoic
nhiéu hon ba nhém chire (met)acrylat duoc lién két v6i nhom trung tam c6 tir 1 dén 20
nguyén tr cacbon.
4. Lép nhua nhay quang theo diém 1,

trong d6 hop chat (met)acrylat ba chirc hodc da chirc cao hon bao gdbm hop chét
c6 Cong thirc hda hoc 2 sau day:

Cong thirc hoa hoc 2
R

4
O‘<R5"‘O ""Rs
n2
O

- - P

trong Cong thirc hda hoc 2,

R4 12 hydro hodc alkyl c6 tir 1 dén 10 nguyén ti cacbon,
Rs 12 alkylen c6 tir 1 dén 10 nguyén tir cacbon,
Re 1a nhém chire héa tri p chira nhém trung tam c6 tur 1 dén 20 nguyén tir cacbon,

n2 1a s6 nguyén tir 1 dén 20, va

p 12 s6 lwong nhém chire dugce thé cho Re, va 1a s6 nguyén tir 3 dén 10.
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5. Lép nhya nhay quang theo diém 1,
trong d6 hop chét (met)acrylat ba chirc hodc da chirc cao hon bao gdm hop chit
c6 Cong thirc hda hoc 2-1 sau day:

Cong thirc hoa hoc 2-1

R14

I n4
RTO Re R12
O\ﬁR — /{ 0O R%OYR

O ! n3 9n’o‘ 5

trong Cong thirc hoa hoc 2-1,

R¢' 14 nhém chirc hoa tri ba ¢6 tir 1 dén 10 nguyén tir cacbon,

mdi Ry dén Ro doc 1ap 1a alkylen c6 tir 1 dén 10 nguyén tir cacbon,

mdi Ry dén Ry ddc 1ap 14 hydro, hoéc alkylen c¢ tur 1 dén 10 nguyén ti cacbon,
va

mdin3 dén n5 doc 1ap 1a s6 nguyén tir 1 dén 3.
6. L6p nhya nhay quang theo diém 1,

trong d6 hop chét c6 thé quang polyme héa con bao gdm hop chit (met)acrylat
don chuec.
7. L6p nhya nhay quang theo diém 6,

trong d6 hop chat c6 thé quang polyme hoa chita hop chit (met)acrylat ba chirc
hodc da chtrc cao hon véi lugng 100 phén theo khéi lwong hodc nhiéu hon tinh theo 100
phan theo khéi lvong ctia hop chét (met)acrylat don chtc.
8. L6p nhua nhay quang theo diém 6,

trong d6 hop chét (met)acrylat don chtrc chita (met)acrylat chira nhom alkylen
oxit ¢6 tir 1 dén 10 nguyén tir cacbon.
9. L6p nhya nhay quang theo diém 6,

trong d6 hop chét co thé quang polyme hoéa chira:

hop chét (met)acrylat don chirc chira (met)acrylat chira nhom alkylen oxit ¢6 tir
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1 dén 10 nguyén tir cacbon; va

hop chét (met)acrylat ba chirc hodc da chirc cao hon c6 cdu tric trong d6 ba hodc
nhiéu hon ba nhém alkylen oxit ¢6 tir 1 dén 10 nguyén tir cacbon va ba hoic nhidu hon
ba nhém chire (met)acrylat dugc lién két v6i nhém trung tdm c6 tir 1 dén 20 nguyén ti
cacbon.
10. L6p nhwa nhay quang theo diém 1,

trong d6 nhya gin két ¢6 thé hién duoc bang kidém c6 phan tit lwong trung binh
theo khéi lugng 12 20.000 g/mol hodc cao hon va 150.000 g/mol hoic thap hon.
11. L6p nhua nhay quang theo diém 1,

trong d6 nhua gin két c6 thé hién duoc bang kiém thir hai dugc chira véi luong
500 phén theo khéi lvong hodc nhidu hon va 1000 phan theo khdi lugng hoic it hon tinh
theo 100 phan theo khéi luwong ciia nhwra gan két c6 thé hién duoc bang kiém thir nhat.
12. L6p nhwa nhay quang theo diém 1,

trong d6 16p nhwra nhay quang c6 chiéu day bang 15 pm hodc 16n hon va 50 pm
hodc nho hon.
13. L6p nhya nhay quang theo diém 1,

trong d6 luong thay doi cia gi tri toa do mau b* dugc tinh bang phuong trinh 3
sau day 1a 2,2 hodc cao hon va 14,0 hoac thép hon,

trong d6 toa dd mau dugc do ¢ ché do SCI (thanh phan phan chiéu dugc bao gdm)
hodc & ché d6 SCE (thanh phén phan chiéu duoc loai trir) béng cach st dung may do do
chénh léch mau, va

trong d6 toa d6 mau dugc do theo ASTM E313-96 (hé s6: D65/10 d6):

Phuong trinh 3

Luong thay dbi (Ab"3) cia gia tri toa dd mau b” trong thoi gian phoi sdng 3 phut
= (b"o-b"3)

trong phuong trinh 3,

b"; 13 gid tri toa d6 mau (b”) ctia 16p nhya nhay quang sau khi phoi sang 3 phut &
lidu phoi séng 10 mJ/cm? hodc cao hon va 30 mJ/cm? hoic thip hon, va

b 1a gid tri toa dd mau (b*) ctia 16p nhya nhay quang trudce khi phoi sang.
14. Lép nhya nhay quang theo diém 1,

trong d6 luong thay ddi clia gia trj toa ¢ mau b* dugc tinh bang phuong trinh 4
sau day la 4,0 hoac cao hon va 14,3 hodc thép hon,

trong d6 toa do mau dugce do & ché @6 SCI (thanh phén phan chiéu dugc bao gdm)
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hoic & ché do SCE (thanh phan phan chiéu dugc loai trir) bang cach sit dung may do do
chénh 1éch mau, va

trong d6 toa d6 mau dugc do theo ASTM E313-96 (hé s6: D65/10 d0):

Phuong trinh 4

Luong thay dbi (Ab"s) ctia gia tri toa dd mau b” trong thoi gian phoi séng 5 phut
=(b'0-b’s)

trong phuong trinh 4,

b’s 1a gid tri toa dd mau (b") ciia 16p nhya nhay quang sau khi phoi sang 5 phut &
lidu phoi sang 10 mJ/ecm?® hodc cao hon va 30 mJ/cm? hodc thap hon, va

b"o 12 gia tri toa d0 mau (b") ctia 16p nhya nhay quang trude khi phoi sang.
15. Mang kho can quang chira 16p nhya nhay quang theo diém 1.
16. Phin tir nhay quang chira:

nén polyme; va

16p nhya nhay quang theo diém 1 dwoc tao thanh trén nén polyme nay.
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