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TAM NHIEU LGP VA BANG PIEU KHIEN CAM UNG

(57) Séng ch€ dé cap dén tdm nhiéu 16p dugc tao ra c6 sic can di chuyén ion m§

man & giita 16p nhua nhe nhay véi d4nh sdng va 16p dan dién duogc tao ra trén nén.

Tam nhiéu 16p nay dugc tao ra c6 16p nhya A dugc tao ra trén nén néu trén, 16p

dién cuc trong sudt B duoc tao ra trén 16p nhua A va 16p dan dién C duoc tao ra

trén 16p nhua A va I6p dién cuc trong sudt B, trong d6 16p nhuya A chita nhua (a)

chita nhém carboxyl, 16p dan dién C chita nhua (c) ¢6 céc hat dan dién va nhém

carboxylic, 16p dan dién C ti€p xiic v6i 16p nhua A va 16p dién cuc trong sust B

va xéc dinh S, 1a tri s6 axit ciia thanh phin hitu co ¢6 mat trong 16p nhua A va S,

tri s6 axit cuia thanh phén hitu co c¢6 mat trong 16p nhya C, tri s6 S, - S ndm
trong khoang tir 20 dén 150 mg KOH/g.
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Linh vue ky thuét dwgce dé cap
Séng ché @ cap dén tAm nhiéu 16p va bang didu khién cam img,
Tinh trang ky thuit ciia sang ché

Céc dién cuc hién thi dugc tao ra trong vung hién thi cta bang diéu khién cam
tmg kidu dién dung tinh dién 14 céc dién cuc trong sudt dugc lam tir oxit thiéc indi
ITO (ITO — Indium Tin Oxide). Thong thudng, trong quy trinh gia cong so dd cho
cac dién cuc nay, nén dugc phii bing mang mong kim loai ITO hoic dang tuong tu
bing phuong phép phun tia hodic phuong phép tuong tu, va, sau d6, chit can quang
13 nhya c6 tinh nhay sang dugc ap dung 1én bé mit nén nay va 10 sang qua mdt mang
che quang va sau d6 so dd 16p can duge tao ra bing cach hién mau va tiép d6 1a tién
hanh viéc khic n mon va loai bd 16p can.

Ngoai ra, da c6 cong nghé bd qua budce loai bd hodc sir dung chét can Guang
dé tao thanh so @6 dién cuc trong subt béng cach tao ra trudc mot chéng 16p nhya
nhay sang va 16p dién cuc trong subt 1én trén nén (Cong bd don yéu ciu cip patent
Nhat Ban (Kokai) chua duoc xét nghiém sb 2015-18157 va Cong bb don yéu cau
cAp patent Nhat Ban (Kokai) chua dugc xét nghiém s6 2014-199814).

Trén bang diéu khién cam tng kiéu dién dung tinh dién, phan ngoai vi clia
ving hién thi c¢6 ddy din dién xung quanh nbi véi céc dién cuc trong sudt. Cac
phuong phép di biét tao diy din dién xung quanh nay 1a cic phuong phép *rong d6
keo dinh din dién dugce dan theo phuwong phép in mang hodc cic phuong phap twong
ty (Cong bd don yéu clu cip patent Nhat Ban (Kokai) chwa duoc xét nghiém sb
SHO 63-079727 va Coéng bb don yéu cdu cip patent Nhat Ban (Kokai) chua duge
xét nghiém s 2004-073740) va cac phuong phép trong d6 keo dén din dién c6 tinh
nhay sang duoc vi xir Iy bing k§ thuét in quang litd (patent Nhat Ban s& 5278632;
Céng bd don qubc t& WO 2013/108696; patent Nhat Ban sd 5360285; patent Nhat
Ban sb 5403187; Céng bb don qudc t8 WO 2013/146107). Luu ¥ ring, d4 c6 nhidu

nd lyc duge tao ra cho trudng hop trong d6 viée tao ddy din dién xung quanh dé néi
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v6i so 46 dién cyuc trong sudt dugc tao ra tir nén néu trén ¢ 16p nhya nhay sang va
16p dién cyc trong suét xép chong trén d6, ddy dan dién xung quanh dugc tao ra trén
nén, tic 13, 16p din dién, tiép xtc khong chi véi 16p dién cuc trong sudt ma con ca

vdi 16p nhya nhay sang.

Tuy nhién, mét vn d& phat sinh 13 ¢6 sy di chuyén ion giita 16p din dién va
16p nhya nhay sang & vi tri tai d6 16p din dién tiép xtc v6i bé mit ctia 16p nhya nhay

sang trén nén.
Caéc tai liu duogc coi 1a tinh trang k¥ thudt ca sang ché
Tai liéu sang ché
Tai lidu sang ché 1: Cong bd don yéu ciu clp patent Nhat Ban (Kokai) chua
duoc xét nghiém s6 2015-18157

Tai lidu sang ché 2: Cong bd don yéu ciu clp patent Nhat Ban (Kokai) chua

duogc xét nghiém sb 2014-199814

Tai liéu sang ché 3: Cong bd don yéu céu cép patent Nhat Ban (Kokai) chua

duge xét nghiém sé SHO 63-079727

Tai liéu sang ché 4: Cong bd don yéu cau cip patent Nhat Ban (Kokai) chua

duogc xét nghiém s 2004-073740
Tai li€u séng ché 5: Patent Nhat Ban s6 5278632
Tai liéu sang ché 6: Cong bb don québc t& WO 2013/108696
Tai lidu sang ché 7: Patent Nhat Ban s6 5360285
Tai liéu sang ché 8: Patent Nhat Ban sb 5403187
Tai liéu sang ché 9: Cong bb don québc t& WO 2013/146107
Ban chit k§y thuit clia sang ché

Do d6, muc dich cta sang che 1a d¢ xuat tam nhi€u 16p cd kha nang tuyét voi
trong viéc can sy di chuyén ion gitta 16p nhya nhay sang va 16p din dién dugc tao ra

trén nén.
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Phuong thirc giai quyét cac vén dé

Theo két qua clia céc cOng trinh nghién ctru nghiém tic, cac tic gia sang ché
phat hién ra rﬁng, su chénh l&ch gilta tri sb axit ctia nhua c¢6 nhém carboxyl nam
trong 16p nhya nhay séng va trj s6 axit ctia nhya ¢6 nhém carboxyl ndm trong 16p
din dién nim trong khoang tir 20 &n 150 mg KOH/g s& rit hiéu qua trong viéc giai

quyét van dé néu trén va do d6, cac tac gia dd hoan thanh sang ché nay.

Cu thé 13, sang ché dé xuét tAim nhiéu 16p bao g(‘“)m nén, 16p nhya A dugc tao
ra trén nén, 16p dién cuc trong subt B dugc tao ra trén 16p nhya A va 16p din dién C
dugce tao ra trén 16p nhya A va 16p dién cuc trong sudt B, trong d6 16p nhya A chira
nhua (a) c6 nhém carboxyl, 16p dan dién C chira nhua (c) ¢6 hat ddn dién va nhém
carboxyl va 16p dan dién C tiép xtc véi 16p nhua A va 16p dién cuc trong subt B va
trong d6 khi tri s6 axit ctia thanh phén hitu co c¢6 mat trong 16p nhua A 1a S, va tri )
axit ctia thanh phén hitu co chira trong 16p din dién C 13 Sc, thi gié tri ctia S, - Sc

nim trong khoang tir 20 dén 150 mg KOH/g.
Hiéu qua c6 loi clia séng ché

Theo sang ché, c6 thé tao ra tim nhiéu 16p c6 kha nang tuyét voi trong viéc

can su di chuyén ion gitta 16p nhya nhay sang va 16p dan dién duoc tao ra trén nén.

Hon nita, bang cich xép chdng chét két dinh quang hoc trong sudt (OCA -
Optically Clear Adhesive) c6 hop chit dua trén benzotriazol hoic khung isobornyl,

stre can di chuyén ion c6 the ti€p tuc tang 1én.
MO ta van tat cac hinh vé
Fig.1 13 hinh v& mit cat clia tam nhiéu 16p;

Fig.2 13 hinh v& thé hién tm nhiéu 16p duoc sir dung dé danh gia sic can di
chuyén ion;

Fig.3 14 hinh v& thd hién tAm nhidu 16p duoc sit dung d& dénh gid do mém
déo;

Fig.4 13 hinh v& mit cit clia tim nhiéu 16p trong d6 16p OCA duoc xép chdng;
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Fig.5 13 hinh v& thé hién tdm nhiéu 16p c6 16p OCA dugc xép chdng duoc sir

A g7 sr 5 . A e N
dung d€ danh gia sttc can di chuyén ion; va

Fig.6 13 hinh v& thé hién tdm nhiéu 16p c6 16p OCA dugc xép chdng duoc sir
dung d& d4nh gia d6 mém déo.
MO ta chi tiét sing ché

T4m nhiéu 16p cia sang ché, khac biét & chd, n6 bao gdm nén, 16p nhya A
duoc tao ra trén nén, 16p dién cuc trong subt B dugce tao ra trén 16p nhya A va 16p
din dién C dugc tao ra trén 16p nhya A va 16p dién cuc trong subt B, trong d6 16p
nhya A chira nhya (a) ¢ nhom carboxyl (sau ddy d6i khi duoc goi 14 “nhua (a)”), 16p
dan dién C chira nhua (c) c¢6 hat din dién va nhém carboxyl (sau day d6i khi duoc
goi 12 “nhua ¢”) va 16p dan dién C 13 tiép xuc véi 16p nhya A va 16p dién cuc trong
subt B, va trong do khi tri s axit ctia thanh phén hitu co chira trong 16p nhya A 14 S,
va tri sb axit cta thanh phe‘“ln hitu co c6 mit trong 16p dan dién C 13 S, gid trj clia Sa

- S¢ ndm trong khoang tir 20 dén 150 mg KOH/g.

Nén trong tAm nhiéu 16p theo sang ché dugc ding @& chi vat do ma 16p dién
cuc trong sudt, 16p dan dién, v.v., dugc tao ra trén bé mit cta né. Pi v6i nén nay, co
thé ké ra, vi du nén cting nhu thay tinh, nén bing thiy tinh - epoxy, nén bing gbm,

v.v. hodic nén mém déo nhur mang polyeste, mang polyimit, v.v..

Lép nhya A dugc tao ra trén nén néu trén 13 16p nhwa dugc goi 13 nhay séng
va ¢6 chitc ning 1am chit can quang & tao ra so db cta 16p dién cuc trong sudt B.
Nhua (a) tao 16p nhya A c6 nhém carboxyl trong mach phén tir ctia né va tét hon 1a
hoa tan trong kiém. Dbi voi nhya (a), c6 thé ké ra, vi du copolyme trén co s& acrylic,
hop chét epoxy carboxylat, axit polyamic hodc polyme siloxan, tuy nhién mét trong
s& copolyme trén co s& acrylic va hgp chit epoxy carboxylat c6 hé sé truyén 4nh
sang nhin thiy cao s& dugc uu tién.

Copolyme trén co s& acrylic ¢6 nhém carboxyl ¢ thé thu dwoc nhd qué trinh

copolyme hdéa monome trén co s& acrylic va axit chua no nhu 1a axit carboxylic chua

no lam céc thanh phan copolyme héa.
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Déi v6i monome trén co sé acrylic, vi du 14 axit acrylic (sau day d6i khi duogc
goi 1a “AA”, metyl acrylat, etyl acrylat (sau ddy d6i khi dugc goi la “EA™),
2-etylhexyl acrylat, n-butyl acrylat (sau day d6i khi dugc goi 1a “BA”), iso-butyl
acrylat, iso-propan acrylat, glixidyl acrylat, butoxy trietylen glycol acrylat,
dixyclopentanyl acrylat, dixyclopentenyl acrylat, 2-hydroxyetyl acrylat, isobornyl
acrylat, 2-hydroxy propyl acrylat, isodexyl acrylat, isooctyl acrylat, lauryl acrylat,
2-metoxy etyl acrylat, metoxy etylen glycol acrylat, metoxy dietylen glycol acrylat,
octaflopentyl acrylat, phenoxy etyl acrylat, stearyl acrylat, trifloetyl acrylat,
aminoetyl acrylat, phenyl acrylat, phenoxy etyl acrylat, 1-naphtyl acrylat, 2-naphtyl
acrylat, tiophenol acrylat, benzyl mercaptan acrylat, xyclohexyl diacrylat alyl héa,
xyclohexyl diacrylat metoxyl hoéa, 1,4-butandiol diacrylat, 1,3-butylen glycol
diacrylat, etylen glycol diacrylat, dietylen glycol diacrylat, trietylen glycol diacrylat,
polyetylen glycol diacrylat, neopentyl glycol diacrylat, propylen glycol diacrylat,
polypropylen glycol diacrylat, triglyxerol diacrylat, trimetylol propan triacrylat,
ditrimetylol propan tetraacrylat, dipentaerythritol monohydroxy pentaacrylat,
dipentaerythrito]l hexaacrylat, acrylamit, N-metoxy metyl acrylamit, N-etoxy metyl
acrylamit, N-n-butoxymetyl acrylamit, N-isobutoxymetyl acrylamit, cic epoxy
acrylat monome duéi dang san phim céng axit acrylic cia etylen glycol diglixidyl
ete c6 nhém hydroxyl dugc tao ra bing cach mé vong nhém epoxy c6 axit chua no,
san phim cong axit acrylic ciia dietylen glycol diglixidyl ete, san phim cong axit
acrylic ctia neopentyl glycol diglixidyl ete, san phiAm cdng axit acrylic ctia glycerin
diglixidyl ete, sin phdm cdng axit acrylic ciia bisphenol A diglixidyl ete, san phim
cdng axit acrylic ctia bisphenol F, san phim cdng axit acrylic ctia cresol novolac, v.v.,
céc y-acryloxypropyltrimetoxysilan hodc cac hop chét duoc tao ra bing cich thay thé
céc nhém acrylic cia cac chét c6 cac nhém metacryl ¢6 thé duoc ké téi. Tuy nhién,
dé ting cuong kha ning chiéu qua ctia 4nh sang nhin thiy ctia 16p nhwa A, monome
trén co s& acrylic c6 mach chét béo hodc ciu triic vong béo dugc uu tién.

Ddi véi axit chua no, vi du nhu axit acrylic, axit metacrylic, axit itaconic, axit

crotonic, axit maleic, axit fumaric hoac vinyl axetat hodc céc anhydrit axit cuia cac

chit nay c6 thé dugc ké t6i. Bang cach 1am ting hoic 1am giam lwong axit chua no
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dugc st dung nhu thanh phin copolyme héa, tri s6 axit clia copolyme trén co sé&

acrylic thu duoc c6 thé duge didu chinh.

Hop chét epoxy carboxylat chi hgp phan c6 thé dugc téng hop bing céch sir
dung cac nguyén lidu tho ban dAu 1a hop chét epoxy va hop phin carboxyl c6 1ién két

do6i chua no.

Khi c4c hop chét epoxy c6 thé ding 1am nguyén lidu thd ban dau, vi du 14 cac
glixidyl ete, nhya epoxy vong béo, cac glixidyl este, cac glixidyl amin hodc nhyua
epoxy co thé duoc k& t6i. Cu thé hon, vi dy, metyl glixidyl ete, etyl glixidyl ete,
butyl glixidyl ete, etylen glycol diglixidyl ete, dietylen glycol diglixidy] ete, propylen
glycol diglixidyl ete, tripropylen glycol diglixidyl ete, neopentyl glycol diglixidy] ete,
bisphenol A diglixidyl ete, bisphenol A diglixidyl ete dugc hydro héa, bisphenol F
diglixidyl ete, bisphenol S diglixidyl ete, bisphenol fluoren diglixidyl ete, biphenol
diglixidyl ete, tetrametyl biphenol glixidyl ete, trimetylol propan triglixidyl ete,
3’,4-epoxy xyclohexylmetyl-3,4-epoxy xyclohexan carboxylat ho#c tert-butyl

glixidyl amin c6 thé dugc ké t6i.

Khi st dung hop phin Carboxyl c6 lién két d6i chua no 1am nguyén liéu thd
ban dau, vi du 13 axit (met)acrylic, axit crotonic, axit xinnamic ho#ic axit a-xyano

xinnamic c¢é thé dugc ké tdi.

Hop chit epoxy carboxylat va anhydrit ctia axit da chirc ¢6 thé dugc cho phan
tng d& didu chinh trj s axit ctia hop chat epoxy carboxylat. Khi anhydrit ctia axit da
chire, vi du 1a anhydrit cia axit suxinic, anhydrit phtalic, anhydrit tetrahydro phtalic,
anhydrit hexahydro phtalic, anhydrit cla axit itaconic, anhydrit 3-metyl tetrahydro
phtalic, anhydrit 4-metyl hexahydro phtalic, anhydrit ctia axit trimelitic hodc

anhydrit maleic ¢6 thé dugc ké t6i.

Nhém carboxyl ctia hop chét epoxy carboxylat ma tri s6 axit ctia n6 di dugce
diéu chinh béi anhydrit ctia axit da chitc néu trén va hop phan c6 lién két d6i chua no,
nhu glixidyl (met)acrylat c6 thd dugc cho phan (mg dé diéu chinh luong lién két doi

chua no d& phan Gng trong hop chét epoxy carboxylat.
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Nhém hydroxy trong hop chét epoxy carboxylat va hop chét diisoxyanat c6
thé dugc cho phan tmg dé thwc hién qué trinh uretan héa. Pbi v&i hop chit
diisoxyanat, vi du la hexametylen diisoxyanat, tetrametyl xylen diisoxyanat,
naphtalen-1,5-diisoxyanat, tolylen diisoxyanat, trimetyl hexametylen diisoxyanat,
isophoron diisoxyanat, alyl xyan diisoxyanat hoic norbornan diisoxyanat c6 thé

duoc ké ti.

Tri sb axit ctia nhya (a) duge wu tién 14 nim trong khoang tir 50 dén 250 mg
KOH/g vi uu tién 16p nhya A thyc hién chitc ning 1am chat can quang hoa tan trong
kiém va dugc wu tién hon 14 nim trong khoang tir 60 dn 150 mg KOH/g dé tiép tuc
ting cudng tinh ning tao so d5. M6t cach nglu nhién, tri s axit ciia nhya (a) c6 thé

duoc x4c dinh theo tiéu chuin Nhat Ban JIS K0070(1992).

Heé s6 truyén 4nh sang nhin thiy duoc cta 16p nhua A duoc wu tién 1a bing
80% hodc 16n hon trong trudong hop trong do6 tAm nhiéu 16p duogc tao ra theo sang

ché dugc ding 1am thanh phin c4u tao nén bang didu khién cam img.

Lép dién cuc trong subt B dugc xép chong 1én 16p nhya A khong phai 1a 16p
phing thong thudng, ma 1a mét so db ¢ hinh dang nglu nhién thu dugc bing cach
thuc hién gia cong so dd st dung chirc ning ctia 16p nhya A 1am chét can quang.
Nghia 14, 16p dién cuc trong sudt khong che pht hoan toan 16p nhya A; thay vao do,
16p nhya A bi 10 ra & cac vi tri & do so dd cua 16p dién cuc trong subt B khong dugc

tao ra.

Pugc uu tién khi 16p dién cuc trong sudt B chi duoc 1am tir thanh phén din
dién hozc chira thanh phin din dién. P& 1am thanh phin din dién cAu tao nén 16p
dién cuc trong sudt B, vi du indi, thiéc, kém, gali, antimon, titan, zirconi, magie,
nhom, vang, bac, déng, paladi, vonfram, céc oxit clia cdc kim loai nay ho#c cac (“')ng
nano cacbon cé thé dugc ké t6i. Cu thé hon, vi du, oxit thiéc indi (sau sau ddy doi
khi dugce goi 1a “ITO”), oxit thiéc indi, oxit hdn hop oxit indi - oxit kém, oxit kém
nhoém, oxit k€m gali, oxit kém flo, oxit indi flo, oxit thiéc antimon hoic oxit thiéc flo
c6 thé duge ké t6i. Cu thé, ITO hodic bac dang so¢i (sau day d6i khi dugc goi 1a “soi

bac”) c6 d6 din dién va kha ning d€ anh sang nhin thay xuyén qua cao va hidu qua
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vé mit chi phi, s& dugc wu tién. S¢i bac c6 kha ning dau noi cao véi 1ép dan dién C,

s& dugc md ta trong phin dué6i ddy s& dugc vu tién hon.

Déi v6i phuong phap tao ra 16p dién cuc trong sudt trudce khi gia cdng so db,
c6 thé ké ra, vi du, phuong phép ma hoi chin khéng, phuong phap phun tia, phuong
phép ma ion hodc phuong phép phu.

Do day ctia 16p dién cyc trong subt B dugc wu tién 14 nim trong khoang tir
0,01 dén 1,0 pm dé thu dugc d din dién tbt va do xuyén qua cia anh sang nhin théy
duoc tdt. Néu d6 day cta lop dién cuc trong suét B 16n hon hodic bf?lng 0,01 pm, thi
c6 thé han ché dugc sy thay ddi gia tri dién trd. Mit khéc, néu d6 day cta l6p dién
cuc trong suét B nho hon hojc bang 1,0 um thi hé sb truyén qua cta anh sang nhin
thdy duoc thu dugc s& cao. Ngiu nhién 13, hé s6 truyén qua cta 4nh sing nhin thy
clia 16p dién cyc trong sudt B dugc wu tién bing 80% hodc 16n hon véi cing ly do

nhu trong trudng hop cla 16p nhya A.

Lép din dién C tiép xuc véi 16p nhya A va 16p dién cuc trong sudt B chira hat
dan dién va nhya (c). Lép dan dién C c6 thé 13 so dd c6 hinh dang tiy v thay thé 16p
phing théng thudng. Trong trudng hop niy, 16p dan dién C khong che toan bd va che
16p nhya A va 16p dién cuc trong subt B ma & céc vi tri & d6 so db 16p dén dién C

khong dugc tao ra, 16p nhya A va/hodc 16p dién cuc trong subt B dugc 16 ra.

Déi véi hat dAn dién chira trong 16p din dién C, c6 thé ké ra bac, vang, dong,
bach kim, chi, thi€c, niken, nhdm, vonfram, molipden, crom, titan, indi hodc cac hop
kim cta céc kim loai nay. Bac, vang va dong c6 d6 dan dién cao 1a dugc uwu tién va

bac c6 d§ on dinh cao va gia thanh ré nén dugc wu tién hon.

Pébi voi hinh dang cia hat din dién, ty 16 twong quan 13 tri s6 thu dugc béng
céch chia chidu dai theo tryc dai cho chidu dai theo truc ngén tt hon 13 ndm trong
khoang tir 1,0 dén 3,0 va t6t hon nita 1a nim trong khoang tir 1,0 dén 2,0. Néu ty 1€
tuong quan ciia hat din dién 13 16n hon hoic bang 1,0, kha ning tiép xuc gifta cac hat
din dién tré nén cao hon. Mit khac, néu ty 16 tvong quan cia hat din dién 1 nhod
hon hoédc bﬁng 2,0, anh sang 19 ra it bi chin mot cach dé dang va luong du trit cho sy

phat trién dwgc mé rong trong trudng hop trong d6 so dd 16p dan dién C dugce tao ra
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nhd phuong phép in quang litd. TY 16 twong quan ctia hat din dién ¢ thé duoc xé4c
dinh bing céch quan sat cic hat din dién bing kinh hién vi dién tr quét (SEM)
(SEM - Scanning Type Electron Microscope) hozc kinh hién vi dién tir truyén dan
(TEM) (TEM - Transmission Type Microscope), lya chon mdt cach ngau nhién 100
hat co ban cua hat din dién, do chiéu dai theo truc dai va chidu dai theo truc ngén

cua tung hat va x4c dinh ty 1€ twong quan tir tri sb trung binh cua hai trj $6.

DPudng kinh hat cia hat dan dién t6t hon 13 ndm trong khoang tir 0,05 dén 2,0
um va t6t hon nita 13 ndm trong khoang tir 0,1 dén 1,5 pm. Néu dudng kinh hat cta
hat din dién 13 16n hon hozc bing 0,05 pm, thi sy twong tac gifta cac hat 1a yéu va
trang thai phén tan clia cic hat dAn dién c6 thé dugc duy tri mot cach d& dang. Mt
khéc, néu duong kinh hat ctia hat dan dién 14 nho hon hoic béng 2,0 pm, cac mép
clia so dd 16p dan dién C dugc tao ra c6 thé dugc lam sic. Puong kinh hat ctia hat
dAn dién chira trong 16p din dién C c6 thé duge tinh toan bing cach hoa tan 16p din
dién da 14y mAu C vio tetrahydrofuran (sau day d6i khi dugc goi 1a “THF™), gom céc
hat din dién ling xudng, sdy kh6 & nhiét d6 70°C trong 10 phit trong 16 dang hop,
quan sat cac hat kho béng kinh hién vi dién t&r, lya chon mét cach ngau nhién 20 hat
co ban cta hat din dién, do chiéu rong tdi da coa ting hat va xac dinh tri sb trung

binh ctia chi€u rong toi da.

S6 phan trim ciia cac hat cé dudng kinh hat nim trong khoang tir 0,3 dén 2,0
pm trong hat din dién chira trong 16p dan dién C t6t hon 13 bang 80% hodc 16n hon
va tdt hon nita 13 bing 90% hoic 16n hon 1am d& dang cho viée rira sach hat din dién
dugc dua vao 16p nhua A trong trudng hop trong d6 so db 16p dan dién C dugc tao ra
nh¢ phuong phép in quang lit6.

S6 phan trdm cia cic hat c6 dudng kinh hat nim trong khoang tir 0,3 dén 2,0
pm trong hat din dién chira trong 16p dén dién C c6 thé dugc x4c dinh tir phin tram
“cé4c hat co ban ma céc chiu rong ti da cia chiing 14 nim trong khoang tir 0,3 dén
2,0 um va thu dugc b%lng cach quan sét hat dan dién bﬁng kinh hién vi dién tir, lya
chon mét cach nglu nhién 100 hat co ban cta hat din dién va do chiéu rong ti da

cla ting hat.
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S6 phan tram ctia cc hat din dién chira trong 16p din dién C t6t hon 1 nim
trong khoéang tir 60 dén 95% khdi luong. Néu s6 phan trdm cta hat din dién 13 16n
hon hoic b%mg 60% khdi luong, kha nang tiép xtic gifta cAc hat din dién ting 1én, vi
vay tri sb stic can cla 16p dan dién C thu duoc c6 thé duoc dn dinh. Mt khac, néu sb
phén trim cia hat din dién 13 nho hon hoic bang 95% khdi luong, d6 dan dién cta
16p din dién C trong truong hop trong d6 tAm nhiéu 16p theo sang ché dwoc ubn

cong c0 theé con duge On dinh hon nira.

Tuong tw v6i nhya (a), d6i v6i nhwra (c) ¢6 chira trong 16p dan dién C, c6 thé
ké ra céc copolyme trén co s& acrylic hodc céc hop chét epoxy carboxylat; tuy nhién,
d& ting cudng tinh chét bam dinh ciia 16p din dién C, cac hop chét epoxy carboxylat

dugc vu tién.

Lép din dién C c6 thé chira tic nhan khoi mio quang polyme héa. Néu 16p
dAn dién C chira tac nhin khoi mao quang polyme héa, so dd 16p din dién C c6 thé
duoc tao ra nhd phuong phap in quang litd. Di v6i tac nhan khoi mao quang
polyme hoa, vi du 14 1,2-octanedion-1-[4-(phenyltio)-2-(O-benzoyloxim)],
2,4,6-trimetylbenzoyl-diphenyl-phosphin, bis(2,4,6-trimetylbenzoyl)-phenyl
phosphin oxit, etanon 1-[9-etyl-6-2(2-metylbenzoyl)-9H-carbazol-3-yl]-1-(O-
axetyloxim), benzophenon, metyl o-benzoylbenzoat, 4,4’-bis(dimetylamino)
benzophenon, 4,4’-bis(dietylamino)benzophenon, 4,4’-diclobenzophenon,
4-benzoyl-4’-metyl diphenyl keton, dibenzyl keton, flonon, 2,2’-dietoxyaxetophenon,
2,2-dimetoxy-2-phenyl axetophenon, 2-hydroxy-2-metyl propiophenon, p-t-butyl
dicloaxetophenon, tioxanton, 2-metyl tioxanton, 2-clotioxanton, 2-isopropyl
tioxanton, dietyl tioxanton, benzyl, benzyl dimetylketal, benzyl-f-metoxy etyl axetal,
benzoin, benzoin metyl ete, benzoin butyl ete, antraquinon, 2-t-butyl antraquinon,
2-amyl antraquinon, B-clorantraquinon, antron, benzantron, dibenzosuberon, metylen
antron, 4-azido benzal axetophenon, 2,6-bis(p-azido benzyliden)xyclohexanon,
6-bis(p-azido benzyliden)-4-metyl xyclohexanon, 1-phenyl-1,2-butandion
-2-(O-metoxycacbonyl) oxim, 1'-phenyl-propandion—2-(0-etoxycacbonyl) oxim,

1-phenyl-propandion-2-(O-benzoyl)oxim, 1,3-diphenyl-propan trion-2-(O-
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etoxycacbonyl) oxim, 1-phenyl-3-etoxy-propan trion-2-(O-benzoyl) oxim, Keton
Michler, 2-mety1-[4-'(metyltio) phenyl]-2-morpholino-1-propanon, naphtalen
sulfonyl clorua, quinolin sulfonyl clorua, N-phenyltio phenyltioacridon,
4,4’-azobisisobutyronitril, diphenyl disulfua, benzthiazol disulfua, triphenyl
phosphin, camphorquinon, 2,4-dietyl tioxanton, isopropy] tioxanton, cacbon
tetrabromua, tribromophenyl sulfon, benzoin peroxit, eosin hodc sy Kkét hop cta chét
mau khir quang nhu 13 xanh metylen, axit ascorbic hodc tdc nhan khir nhu 14 trietanol
amin c6 th8 duoc k& t¢i; tuy nhién, hop chét trén co s& oxim este nhay sing cao s&

duoc uvu tién.

Luong tac nhan khoi mao quang polyme héa dugc bd sung trong trudng hop
trong d6 so dd 16p din dién C dugc tao ra nhd phuong phép in quang litd tdt hon 13
nhya (c) ¢6 khéi luong ndm trong khoang tir 0,05 dén 30 phan khéi lwgng trén 100
phin khéi lwgng. Néu Iugng bb sung tic nhan khoi mio quang polyme héa 13 bing
0,05 ph?m khdi lugng hoiic 16n hon, mét d6 xir Iy ctia céc phén tiép xvc ting 1én, vi
vay ty 1€ mang con lai sau khi hi¢n hinh co thé duogc tang cudng. Mit khéc, néu
luong bd sung tac nhan khoi mao quang polyme héa 13 nhé hon hojc bang 30 phén
khéi lwong, thi sy hép thu 4nh sing qua mirc bdi tic nhan khoi mao quang polyme
héa duoc ngin chin. Két qua 13, hinh dang mit ct ngang cla so dd 16p din dién C
thu duogc c6 dang hinh chit nhat va ngén dugc su bién mét dic tinh bam dinh vao 16p
nhua A.

L6p dan dién C c6 thé chira chat 1am nhay cling véi tic nhan khoi mao quang

polyme hoa.

Dbi v6i chét 1am nhay, vi du 1a 2,4-dietyl tioxanton, isopropyl tioxanton,
2,3-bis(4-dietylaminobenzal)xyclopentanon, 2,6-bis(4-dimetylamino
benzal)xyclohexanon, 2,6-bis(4-dimetylamino benzal)-4-metyl xyclohexanon, keton
Michler, 4,4-bis(dietylamino) benzophenon, 4,4-bis(dimetylamino) chalcon,
4,4-bis(dietylamino) chalcon, p-dimetylaminoxinnamylidenindanon, p-dimetylamino
benzyliden indanon, 2-(p-dimetylamino phenyl vinylen) isonaphthothiazol,
1,3-bis(4-dimetylamino phenyl vinylen) isonaphthothiazol, 1,3-bis(4-dimetylamino
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benzal) axeton, 1,3-cacbonyl-bis-(4-dietylamino benzal) axeton,
3,3-cacbonyl-bis-(7-dietylaminocoumarin), N-phenyl-N-etyl etanol amin, N-phenyl
etanol amin, N-tolyl dietanol amin, dimetylamino benzoic axit isoamyl, dietylamino
benzoic axit isoamyl, 3-phenyl-5-benzoyl tiotetrazol hodc 1-phenyl-5-etoxycacbonyl

tiotetrazol c6 thé dugc ké t6i.

Luong bd sung ciia chit 1am nhay t&t hon 1 ndm trong khoang tir 0,05 dén 10
phén khbi lwong trén 100 phin khéi lugng nhwa (c). Néu luong bd sung chit lam
nhay 14 bang 0,05 phin khéi lugng hoic 16n hon, tinh nhay sang duoc cai thién. Mit
khac, néu lugng bd sung chét 1am nhay 14 nhd hon hoic bing 10 phin khéi lugng, su
hép thu 4nh séng qua mirc trén phin phia trén ctia mang dugc phu trong trudng hop
trong d6 so dd 16p dan dién C dwoc tao ra nhd phuong phép in quang lité dugc ngin
chin. Két qua 13, hinh dang mit ct ngang ctia so dd 16p din dién C dugc tao ra 1a
dang hinh chit nhit va sy suy gidm dic tinh bam dinh véi 16p nhya A dugc ngéin

chan.

Lé6p din dién C c6 thé chira hop phin c6 lién két uretan. Khi 16p dén dién C
chira hop phin c6 lién két uretan, thi 16p din dién trd thanh 16p mém déo, vi vy toan
b6 tAm nhiéu 16p c6 thé c6 @ mém déo nhéit dinh. D4i véi phuong phép 1am cho 16p
dan dién C chira hop phén c6 lién két uretan, c6 thé ké ra, vi du phuong phép trong
d6 hop phan c6 lién két uretan dwoc bd sung vao hop phan & tao 16p dan dién C.
béi véi hop phén ¢6 lién két uretan, c6 thé k& ra, vi du 1 uretan monome hogic
polyuretan.

Luong bd sung ctia hop phin c6 lién két uretan trong hop chét dé tao 16p dén
dién C t6t hon 12 ndm trong khoang tir 0,05 dén 100 phan khéi lugng trén 100 phéan
khéi lwong nhua (c). Néu luong bd sung hop phin c6 lién két uretan 13 bing 0,05
ph?m khéi lugng hodc 16n hon, thi d mém déo cua 16p dan dién C thu dugc 14 kha
cao. Mt khac, néu lugng bd sung ctia hop phin c6 lién két uretan 13 bang 100 phan
khéi lwong hodic nhé hon, thi d6 din dién ctia 16p din dién C trong trudng hop trong

d6 tAm nhiéu 16p theo sang ché duoc ubn cong co thé duoc 1am 6n dinh hon.

L&p dan dién C c6 thé chira hop phan c6 khung xyclohexan. Khi 16p dén dién
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C chira hop phan c6 khung xyclohexan, thi 16p dﬁn dién tré thanh 16p mém déo, vi
vAy toan b tAm nhiéu 16p c6 thé c6 36 mém déo nhit dinh. DSi véi phuong phap
1am cho 16p din dién C chira hop phin c6 khung xyclohexan, c6 thé ké ra, vi du
phuong phap trong d6 hop phéan c6 khung xyclohexan dugc bd sung vao hop phin
d8 tao 16p dén dién C. Pbi véi hop phéan c6 khung xyclohexan, vi du, dixyclohexyl
metan 4,4’-diisoxyanat, trans-4-metyl xyclohexyl isoxyanat, TAKENATE 600
(1,3-bis(isoxyanat metyl) xyclohexan, dugc san xuit bdi cong ty Mitsui Chemicals,
Inc.), 1,2-epoxy xyclohexan, 1-vinyl-3,4-epoxy xyclohexan, REKARESIN
DME-100 (1,4-xyclohexan dimetanol diglixidyl ete dugc san xuit bdi cong ty New
Japan Chemical Co., Ltd.), REKANRESIN HBE-100 (polyme 4,4’-isopropyliden
dixyclohexanoland (clometyl) oxiran dugc sin xudt bdi coéng ty New Japan
Chemical Co., Ltd.), ST-4000D (nhya epoxy trong d6 bisphenol A dugc hydro héa la
thanh phin chinh, dugc san xuét bdi céng ty NIPPON STEEL & SUMIKIN
CHEMICAL CO., LTD.), san phdm céng PO diacrylat ctia bisphenol A dugc hydro
héa, san phdm cong EO dimetacrylat ciia bisphenol A dugc hydro héa, san phidm
cOng PO dimetacrylat ctia bisphenol A duogc hydro hoéa, xyclohexyl acrylat hodc

xyclohexyl metacrylat c6 thé dugc ké t6i.

Luong b sung ctia hop phin c6 khung xyclohexan trong hop phin dé tao 16p
dan dién C t6t hon 12 nim trong khoang tir 0,05 dén 100 phin khéi lugng trén 100
phén khéi luong ctia nhya (c). Néu Iugng bd sung hop phén c6 khung xyclohexan 1a
bing 0,05 phan khdi lugng hodc 16n hon, thi 0 mém déo cta 16p din dién C thu
dugc kha cao. Mit khac, néu lugng bd sung ciia hop phin c¢é khung xyclohexan 1a
béng 100 phan khdi lugng hodc nhoé hon, thi d6 dan dién cia 16p dén dién C trong
trudng hop trong d6 tAm nhiéu 16p theo sang ché dwoc udn cong c6 thé duge én dinh
hon.

Lép dén dién C c6 thé chira vat lidu dwoc xir Iy clia nhya epoxy. O ddy, vat
li€u dugc xr ly ctia nhua epoxy dé chi vat liéu thu dugc nhd su tuong tac d6i véi
nhya epoxy do anh sang hodc nhiét. Déi v6i nhura epoxy, ¢ thé k& ra, vi du nhua
epoxy bién tinh glycol etylen, nhya epoxy loai bisphenol A, nhua epoxy loai
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bisphenol A dugc hydro héa, nhya epoxy dugc brom hda, nhya epoxy loai bisphenol
F, nhua epoxy loai novolac, nhya epoxy vong béo, nhua epoxy loai glixidyl amin,
nhua epoxy loai glixidyl ete hoic nhua epoxy di vong. Nhim ting cuong dic tinh
bam dinh vé6i 16p nhua A ctia 16p din dién C thu duge, nhua epoxy loai bisphenol A
hodc nhua epoxy loai bisphenol A dugc hydro hda 1a duge wu ti€én. Nhya epoxy loai
bisphenol A dwgc hydro héa c6 tinh xuyén qua manh dbi v6i 4nh séng 16 ra trong
trudmg hop trong d6 so dd 16p din dién C dugc tao ra theo phuong phép in quang

litd 1a duoc vu tién hon.

Luong bd sung cta nhwa epoxy trong hop phin dé tao ra 16p dan dién C t6t
hon 14 nhya (c) c¢6 khéi lugng ndm trong khoang tir 0,05 dén 20 phan khéi luong trén
100 phéan khéi lugng. Néu lugng bd sung ciia nhya epoxy 13 bing 0,05 phin khdi
lugng hodc 16n hon, thi tinh chit bam dinh gitta 16p dan dién C va 16p nhua A. Mt
khéc, néu Iuong bd sung clia nhua epoxy 14 bing 20 phan khéi lugng hoic nhé hon,
thi dd hoa tan ctua mang 1§ ra C vdi dung dich hién hinh 1a t6t.

D6 day cia 16p din dién C tot hon 13 ndm trong khoang tir 2,0 dén 8,0 pum.
Néu do day cua 16p dan dién C 12 bang 2,0 pm hosc 16n hon, thi sy bién dbi cta dién
tré ¢ thé dugc han ché. Mit khéc, néu d¢ day cta 16p din dién C 14 bing 8,0 pm

hodc nho hon, thi 36 mém déo c¢6 thé dugc tao ra 1a cao.

Nhim cai thién stc can di chuyén ion cia tim nhiéu 16p theo séng ché, do
chénh I&ch (tri s6 cta Sy - S¢) gitra tri s6 axit S, cla 16p nhya A va tri s6 axit cta
thanh phén hitu co Sc ctia 16p din dién C t5t hon 13 nim trong khoang tir 20 dén 150
mg KOH/g, t6t hon nita 13 nim trong khoang tir 30 &én 100 mg KOH/g va con tt
hon nita 13 ndm trong khoang tir 40 dén 90 mg KOH/g. Lép din dién C thu dugc c6
tinh hat 4m cao do nhya (c) c6 nhém carboxyl. Vi sy anh hudng ciia né, hién twong
di chuyén cac ion ma diém khoi dau cta su di chuyén 13 c4c hat din dién x4y ra mot
cach dé dang. Tuy nhién, néu tri s6 ctia Sp - Sc 1a béng 20 mg KOH/g hoéc 16n hon,
thi 16p nhya A hut 4m duoc wu tién, vi vay d¢ hut 4m boi 16p dan dién C duoc ngin
chin va két qua 13, stc can di chuyén ion ctia tAm nhiéu 16p c6 thé dugc cai thién.

Mt khac, néu tri s6 ctia S, - Sc 12 bz‘?lng 150 mg KOH/g hoéc nho hon, thi lugng li€én
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két hydro & giita cAc nhém carboxyl ctia nhya (a) va nhya (c) chira trong 16p nhya A
va 16p dan dién C tuong ting c6 thé dugce ting 1én va do d6, dic tinh bam dinh giita
16p nhwa A va 16p dén dién C c6 thé duogc cai thién.

Tri s6 ciia S, 6 thé duge tinh toan béng cach hoa tan 1 phén khdi lugng cia
16p dugc 14y mAu A vao 100 phin khbi lugng THF va bing cach chuin d6 dung dich
v6i 0,1 mol/L dung dich kali hydroxit trong khi dung dich phenolphtalein dugc ding

lam chét chi thi.

D6i véi tri s6 cia Sc, tri s6 axit ciia 16p din dién C c6 thé duoc tinh toan bing
céch hoa tan 1in diu 1 phin khdi lugng cta 16p din dién dwoc 14y miu C vao 10
phén khdi lugng THF, loai bo hat din dién bing cach sir dung bd loc hodc dang
tuong tu va sau do chuén d6 dung dich béng dung dich kali hydroxit 0,1 mol/L trong
khi dung dich phenolphtalein dugc ding 1am chét chi thi.

Mot céch ngdu nhién, trong trudng hop trong d6 hop phan C chira nhya epoxy,
nhuya epoxy phan tmg véi cac nhém carboxyl trong bude xir 1y va, do dd, tri sb axit
ctia thanh phén hitu co ca 16p dan dién C ¢6 thé duoc giam xubng. TAm nhiéu 16p
theo sang ché c6 thé dugc phi biang 16p D chét két dinh trong subt quang hoc OCA
(OCA - Optical Clear Adhesive - Chit két dinh trong subt quang hoc) c6 hop chét
trén co s& benzotriazol hodc khung isobornyl véi muc dich ngan chin sy sy di

A .
chuyén ion.

Déi véi hop chét trén co s& benzotriazol, 1H-benzotriazol (1,2,3-benzotriazol),
4-metyl benzotriazol, 5-metyl benzotriazol, benzotriazol-1-metylamin, 4-metyl
benzotriazol-1-metylamin, 5-metyl benzotriazol-1-metylamin, N-metyl
benzotriazol-1-metylamin, N-etyl benzotriazol-1-metylamin, N,N-dimetyl
benzotriazol-1-metylamin, N,N-dietyl benzotriazol-1-metylamin, N,N-dipropyl
benzotriazol-1-metylamin, N,N-dibutyl benzotriazol-1-metylamin, N,N-dihexyl
benzotriazol-1-metylamin, N,N-dioctyl benzotriazol-1-metylamin,
N,N-dimetyl-4-benzotriazol-1-metylamin, N,N-dimetyl-5-benzotriazol-1-metylamin,
N,N-dietyl-4-benzotriazol-1-metylamin, N,N-dietyl-5-benzotriazol-1-metylamin,

N,N-dipropyl-4-benzotriazol-1-metylamin,
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N,N-dipropyl-5-benzotriazol-1-metylamin, N,N-dibutyl-4-benzotriazol-1-metylamin,
N,N-dibutyl-5-benzotriazol-1-metylamin, N,N-dihexyl-4-benzotriazol-1-metylamin,

N,N-dihexyl-5-benzotriazol-1-metylamin, v.v., ¢ thé dugc ké téi.

Dbi voi hop phan ¢6 khung isobornyl, c6 thé ké ra isobornyl axetat, isobornyl
acrylat, isobornyl metacrylat, isobornyl xyclohexanol, v.v.. Cac hop chat ndy c6 thé

duogc chira nhu 13 thanh phén ctia copolyme acrylic.

Vit lidu OCA @8 tao 16p OCA D c6 thé thu duoc bing cach phi tic nhén tao
d6 dinh dé chira hop chét néu trén trén nén xir Iy chit nha khudn va sdy kho né. Qua
su két dinh lyc ép nhiét cta vét lidu OCA thu dugc béng may can nhi€t hodc dang
tuong tw, 16p OCA D c6 thé dugc tao ra.

Bang diéu khién cam tmg theo sang ché bao gdm tAm nhiéu 16p duogc tao ra
boi sang ché. Cu thé hon, tAm nhiéu 16p theo sang ché c6 thé dugc sir dung mot cach
thich hop nhu mét bd phan cta bang diéu khién cam tmg. D&i véi hé théng nay cta
bang didu khién cam tmg, c6 thé k& ra, vi du hé théng mang dién trd, hé théng quang
hoc, hé théng cam tmg dién tir hoic hé thng dién dung tinh dién. Tuy nhién, vi bang
didu khién cam tng ctia hé thng dién dung tinh dién doi hoi ddy din dién dic biét
nhd, nén tAm nhiéu 16p trong d6 so dd 16p dan dién C da duoc tao ra bé‘mg phuong
phép in quang lit6 theo mdt khia canh cuia sdng ché, c6 thé duoc st dung mdt cach
thich hop hon. Trén bang diéu khién cam {tmg bao gdm so @b 16p din dién C nhu diy
d4n dién bao quanh né va trong d6 ddy din dién bao quanh c6 budc khoang cach 1a
50 pm hodc nhd hon (chiéu rong cudn day + chidu rong khoang gilta cun day),

chidu rong mép khung c6 thé dugc thu hep va viing quan sat c6 thé duoc mé rong.
Vi du thie hién sang ché

Sang ché s€ dugc md ta chi tiet sau day cung véi cac vi du thyc hién va céc vi
du so sanh, tuy nhién céac khia canh ctia sang che khong bi giéi han & cac vi du thuc
hién nay.

Céc vat liéu dugc st dung trong céac vi du va céc vi du so sénh 14 nhu sau.

Nhua (a)
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Vi du tdng hop 1

Ty 18 copolyme hoa (tiéu chuin khdi Iugng): EA/2-etylhexyl metacrylat (sau
day d6i khi dugc goi 1a “2-EHMA”)/BA/N-metylol acrylamit (sau ddy d6i khi dugc
goi 1a “MAA”)/AA =20/40/20/5/15

150 g dietylen glycol monoetyl ete axetat (sau ddy d6i khi dugc goi la
“DMEA?”) dugc nap vao binh phdn rng c6 mdi trudng nito va nhiét 4§ cta binh nay
dugc nang 1én dén 80°C bing cach sir dung bé dau. H3n hop duoc tao ra tir 20g EA,
40g 2-EHMA, 20g BA, 5g MAA, 15g AA, 0,8g 2,2’-azobisisobutyronitril va 10 g
DMEA duoc chay nhé giot trong 1 gid vao binh phan tmg nay. Sau khi chudn d6 két
thic, tién hanh phan tmg polyme héa trong 6 gid. Sau d6, 1 g hydroquinon
monometyl ete duoc bd sung dé dimg phan tmg polyme héa. Dung dich phan tng
thu duoc dugc tinh ché bang metanol dé loai bo céc tap chit chua phan tmg va sau
do viéc séy trong chan khong dugc thuc hién trong 24 gid, nho d6 thu dugc nhya

(a-1). Tri s axit cua nhua (a-1) thu dwoc bang 103 mg KOH/g.
Vi du tdng hop 2

Ty 1€ copolyme hoa (ti€u chuén khéi luong): EA/2-EHMA/BA/MAA/AA =
20/20/20/15/25

150 g DMEA dugc nap vao binh phan tng ¢6 méi trudong nito va nhiét d§ cia
binh nay duoc ning 1én dén 80°C bing cach sir dung bé ddu. Hn hop dugc tao ra tir
20 g EA, 20 g 2-EHMA, 20 g BA, 5 g MAA, 25 g AA, 08 g
2,2’-azobisisobutyronitril va 10 g DMEA dugc chay nhd giot trong 1 gid vao binh
phan tmg nay. Sau khi chuln d6 két thic, tién hanh phan g polyme héa trong 6 gid.
Sau d6, 1 g hydroquinon monometyl ete dugc bb sung dé dimg phan ting polyme héa.
Dung dich phén tmg thu dugc dugc tinh ché bing metanol dé loai bd céc tap chét
chua phan tmg va sau d6 viéc sdy trong chan khong dugc thyc hién trong 24 gid, nhd

d6 thu dugc nhya (a-2). Tri s axit cta nhua (a-2) thu duge bang 153 mg KOH/g.
Vi du tdng hop 3

Ty 16 copolyme héa (tiéu chuén khdi lwong): EA/2-EHMA/styren (sau day
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doi khi dugc goi 1a “St”)/glixidyl metacrylat (sau day d6i khi dugc goi 1a
“GMA”)/AA =30/30/25/5/10

150 g DMEA dugc nap vao binh phan ing c6é moi truong nito va nhiét d6 cia
binh ndy dugc ning 1én d&én 80°C. H8n hop dugc tao ra tir 30 g EA, 30 g 2-EHMA,
25 g St, 10 g AA, 0,8 g 2,2’-azobisisobutyronitril va 10 g DMEA dugc chay nho giot
trong 1 gi® vao binh phan ng ny. Sau khi chuin d¢ két thic, tién hanh phéan tmg
polyme héa trong 6 gid. Sau d6, 1 g hydroquinon monometyl ete duoc bd sung dé
dirmng phan mg polyme héa. Mot céch lién tuc, mdt hdn hop dugc tao ra tir 5 g GMA,
1 g trietyl benzyl amoni clorua va 10 g DMEA duogc chay nhd giot trong 0,5 gi¢. Sau
khi chuén d6 két thuc, phan tng bd sung dugc thuc hién trong 2 gio. Dung dich phan
g thu dugc dugc tinh ché bing metanol @ loai bo cac tap chét chua phan tng va
sau do viéc séy trong chén khong dugc thuc hién trong 24 gid, nho d6 thu dugce nhya

(a-3). Tri sb axit ctia nhya (a-3) thu duoc bing 83 mg KOH/g.
Nhuya (c)
Vi du tdng hop 4

Ty 18 copolyme héa (tiéu chudn khdi lwong): EA/2-EHMA/BA/MAA/AA =
30/20/20/25/5

150 g DMEA dugc nap vao binh phan tng c¢6 méi trudng nito va nhiét d6 ctia
binh nay dugc nang 1én dén 80°C bﬁng cach st dung bé dau. Hon hop dugc tao ra tir
30 g EA, 20 g 2-EHMA, 20 g BA, 25 g MAA, 5 g AA, 08 g
2,2’-azobisisobutyronitril va 10 g DMEA duoc chay nho giot trong 1 gio vao binh
phan {tmg nay. Sau khi chuén d6 két thic, tién hanh phan tmg polyme hoa trong 6 gid.
Sau d6, 1 g hydroquinon monometyl ete dugc bd sung dé dimg phan tmg polyme héa.
Dung dich phan tng thu duge duge tinh ché b?lng metanol dé loai bd cac tap chét
chua phan Ung va sau d6 viéc séy trong chin khong dugc thuc hién trong 24 gid, nho

d6 thu duge nhwa (c-1). Tri sb axit ctia nhwa (c-1) thu duoc bang 29 mg KOH/g.
Vi du tbng hop 5

Ty 18 copolyme hoa (tiéu chuin khdi lugng): EA/2-EHMA/styren/ GMA/AA
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= 20/40/25/5/10

150 g DMEA dugc nap vao binh phan mg co6 moi trudng nito va nhiét do cla
binh nay duoc ning 1én dn 80°C bang céch st dung bé diu. Hon hop duge tao ra tir
20 g EA, 40 g 2-EHMA, 25 g St, 10 g AA, 0,8 g 2,2’-azobisisobutyronitril va 10 g
DMEA dugc chay nhé giot trong 1 gid vao binh phan tmg nay. Sau khi chuin d6 két
thic, tién hanh phan Umg polyme héa trong 6 gid. Sau d6, 1 g hydroquinon
monometyl ete duoc bd sung dé dirng phan ting polyme héa. Mdt cach lién tuc, hdn
hop dugce tao ra tt 5 g GMA, 1 g trietyl benzyl amoni clorua va 10 g DMEA dugc
chay nho giot trong 0,5 gio. Sau khi chuln 6 két thic, phan tmg bd sung dugc thuc
hién trong 2 gid. Dung dich phan émg thu dugc dugc tinh ché bing metanol d& loai
b6 céc tap chét chua phan tmg va sau d6 viée sdy trong chan khong dugc thyc hién
trong 24 gio, nho d6 thu duge nhua (c-2). Tri s6 axit ctia nhua (c-2) thu duogc béng
73 mg KOH/g.

Vi du tdng hop 6

492,1 g carbitol axetat, 860,0 g EOCN-103S (dugc san xudt bdi cong ty
Nippon Kayaku Co., Ltd., nhuya epoxy loai cresol novolac, duong lugng epoxy:
215,0 g/duong luong), 288,3 g AA, 4,92 g 2,6-di-tert-butyl-p-cresol va 4,92 g
triphenyl phosphin dugc nap vao dung dich phan tmg trong méi trudng nito va dugc
phan g & nhiét d6 13 98°C dén tri s6 axit ctia chit 1ong phan tmg 13 nhod hon hodc
bing 0,5 mg-KOH/g. Nhu viy, hop chét epoxy carboxylat thu dugc. M6t cach lién
tuc, 169,8 g carbitol axetat va 201,6 g anhydrit tetrahydro phtalic dugc nap vao chét
16ng phan tmg nay va phan ting dugc dién ra & nhiét d6 13 95°C trong 4 gid. Nhu vay
nhwa (c-3) thu dugc. Tri sb axit ctia nhya (c-3) thu dugc bang 104 mg KOH/g.

Vi du téng hop 7

368.0 g RE-310S (dugc san xuit béi céng ty Nippon Kayaku Co., Ltd., duong
luong epoxy: 184,0 g/duong luong), 141,2 g AA, 1,02 g hydroquinon monometyl ete
va 1,53 g triphenyl phosphin dugc nap vao binh phan Umg c6 mdi trudng nito va
duoc phan tng & nhiét d6 98°C dén tri sb axit clia chit long phan Umg 13 nhé hon

hodc bing 0,5 mg KOH/g. Nhu viy, hop chét epoxy carboxylat thu duoc. Sau do,
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755,5g carbitol axetat, 268,3g axit 2,2-bis(dimetylol)-propionic, 1,08 g 2-metyl
hydroquinon va 140,3 g spiroglycol dugc bd sung vao dung dich phan tng nay va
nhiét d§ cta binh ndy dugc niang 1é€n dén 45°C. 485,2 g trimetyl hexametylen
diisoxyanat dugc chdy nho giot mgt cach tir tir vao dung dich nay, vi vady nhiét do
phan tmg khéng vuot qua 65°C. Sau khi chudn d9 két thic, nhiét 6 phan tmg duoc
ning 1én dén 80°C va phan tmg dugc tién hanh trong 6 gid cho d&n khi su hép thu &
1an c4n khoang céch 2250 cm™ bién mét trén co s& phuong phap xéc dinh quang phd
hép thu héng ngoai. Nhu vay, nhua (c-4) thu duge. Tri sb axit cta nhya (c-4) thu
duoc bing 80,0 mg KOH/g.

Chét khoi mao quang polyme héa

-IRGACURE (nhan hi¢u dugc dang ky) OXE-01 (sau ddy ddi khi dugc goi 1a
“OXE-01") dugc san xuét bdi cong ty Ciba Japan K.K.

IRGACURE (nhén hiéu duoc déng ky) 369 (sau day d6i khi dugc goi la
“IC-369”) dugc san xuit bai cong ty Ciba Japan K.K.

Monome

-acrylat nhe MPD-A (sau day d6i khi dugc goi 1a “MPD-A”), dugc san xuét
bdi Kyoeisha Chemical Co., Ltd.

Hop phin C6 lién két uretan
‘UA-160TM (duogc san xuit bdi cong ty Kyoeisha Chemical Co., Ltd.)
Hop phin C6 khung xyclohexan

JER (nhin hi€u dugc ding ky) YX-8000 (sau ddy ddi khi dugc goi la
“YX-8000”), dugc san xudt bdi cong ty Mitsubishi Chemical Corporation.

Vit li€u dién cyc trong subt
ITO (97% khdi lugng indi oxit va 3% khéi luong thiée oxit)
-s01 bac (dudng kinh soi 14 5 nm, chidu dai soi 13 5 um)

OCA (d)
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Vi du tdng hop 8

150 g etyl axetat dugc nap vao binh phdn Gng c6 moi trudng nito va nhiét 4o
ctia binh ndy dugc ning 1én dén 80°C bing céach sir dung bé ddu. H8n hop dugc tao
ra tir 50,0 g EA, 10,0 g 2-hydroxyetyl acrylat, 0,8 g 2,2’-azobisisobutyronitril va 10
g etyl axetat dugc chay nhd giot trong 1 gid vao binh phan tmg nay. Sau khi chudn
dé két thuc, tién hanh phan tmg polyme héa trong 6 gid. Sau d6, bd sung 1 g

hydroquinon monometyl ete && dimg phan tmg polyme hoa.

Tiép theo, bd sung 1 g 1,2,3-benzotriazol vao dung dich copolyme acrylic néu
trén va tién hanh pha lofing bing etyl axetat, sao cho ham lugng nhya rén bing 30%.
1,2 g Duranate P301-75E (dugc sén xuét boi cong ty Asahi Kasei Corporation, ham
lwong chit rin 13 75%) dugc bd sung vao dung dich ndy. Chét nay dwgc phi 1én
mang PET trén c¢6 mit c6 d6 day bing 50 um di qua xir Iy nha khuén theo cach pht
ma d6 day cta né sau khi 1am khé bing 25 um. Sau khi sdy & nhiét d6 1 75°C trong
5 phut, thu duge OCA (d-1). '

Vi du téng hop 9

150 g etyl axetat dugc nap vao binh phan tng c6 méi trudng nito va nhiét do
ctia binh ndy dugc ning 1én dn 80°C bing céch sir dung bé dau. Hon hop duoc tao
ra tt 50,0 g isobornyl metacrylat, 10,0 g 2-hydroxyetyl acrylat, 0,8 g
2,2’-azobisisobutyronitril va 10 g etyl axetat dugc nhd giot trong 1 gid vao binh
phan tmg nay. Sau khi chuén d6 két thic, tién hanh phan ing polyme héa trong 6 gio.

Sau d6, bd sung 1 g hydroquinon monometyl ete & dimg phan tmg polyme héa.

Tiép theo, dung dich copolyme acrylic néu trén dwgc pha lodng bing etyl
axetat, sao cho ham lugng nhwa rén bing 30%. Bb sung 1,2 g Duranate P301-75E
(duoc san xuft bdi cong ty Asahi Kasei Corporation, ham lugng chét rin 13 75%)
vao dung dich nay. Chit nay dugc phti 1én mang PET trén mot mit c6 do day bing
50 pm d4 qua xit Iy nha khudn theo cach phii ma d6 day sau khi 1am kho bang 25 um.
Sau d6, tién hanh lam khé & nhiét d6 13 75°C trong 5 phit, nhd d6 thu dugc OCA
(d-2).
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Vi du tbng hop 10

150 g etyl axetat dugc nap vao binh phan ing c6 moi trudng nito va nhiét do
‘ctia binh nay dwoc nang 1én dn 80°C bang céch sir dung bé dau. Hon hop duoc tao
ra tr 50,0 g isobornyl metacrylat, 10,0 g 2-hydroxyetyl acrylat, 0,8 g
2,2’-azobisisobutyronitril va 10 g etyl axetat dugc nho giot vao binh phan Ung nay
trong 1 gid. Sau khi chun d¢ két thic, tién hanh phan tmg polyme héa trong 6 gid.

Sau d6, b sung 1 g hydroquinon monometyl ete dé dimg phén ting polyme hoa.

Tiép theo, b sung 1 g 1,2,3-benzotriazol vao dung dich copolyme acrylic néu
trén va tién hanh pha loding bang etyl axetat sao cho ham Iugng nhya rén bang 30%.
1,2 g Duranate P301-75E (duoc san xuét boi cong ty Asahi Kasei Corporation, ham
luong chét rin 13 75%) dugc bd sung vao dung dich nay. Chit nay duoc phu 1én
méng PET trén mdt mit c6 d day bing 50 um ma da qua xir Iy nha khudn theo cach
mé d6 day cia n6 sau khi 1am khd bang 25 pm. Sau d6, tién hanh 1dm kho & nhiét do
1a 75°C trong 5 phit, nho d6 thu duge OCA (d-3). | |

Vidul

Tao 16p nhya A

Pbi voi nén, mang polyetylen terephtalat duoc thdi theo hai truc c6 do day
béng 30 pm duogc tao ra. Hon hop nhua (a-1), MPD-A va IC-369 duoc tron theo cac
ty 16 khdi lugng 13 100:50:1 dugc phi 1én mét mit ciia nén. Lép phi ndy duge xir Iy

nhiét va dugc sdy dé tao 16p nhwa A1 sao cho db day cia n6 bang 4 pm.
Tao 16p dién cuc trong subt B

Str dung thiét bi phun c6 dich than dugc thiéu két ITO, mang mong ITO c6 do
day bz"mg 20 nm dugc lam tir ITO dugce tao ra trén bé mit cia 16p nhya A.

Gia cong so dd ctia mang méng ITO

Mang che quang dugc dit sat véi mang méng ITO. Str dung thiét bj dé 16
sdng c6 dén thiy ngan siéu cao 4p, 16p nhya Al va mang mong ITO dugc cho tiép
xtc véi mue 16 sang 13 200 mJ/em?. Tiép theo, khi khong sir dung mang che quang,

toan bd cic bé mit cta 16p nhua Al va mang mdng ITO dugce cho ti€p xuc véi mie
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16 sang 13 200 mJ/cm?. Sau khi tiép xtc, tién hanh phun hién hinh v&i 1% khéi lugng
dung dich nuéc natri cacbonat ¢ nhiét d6 1a 30°C trong 30 gidy tao thanh 16p dién

cuc trong sudt dugc gia céng so dd B1 trén 16p nhya Al.
Chuén bi ché phdm dé tao 16p din dién C

10,0 g nhya (c-1) va 5,0 g dietylen glycol dugc dua vao chai 100 ml sach va
duoc tron bﬁng thiét bi trdn chan khong ly tdm hanh tinh “Awatori Rentarou” (nhén
hiéu dugc ding ky) ARE-310 (dugc ché tao boi cong ty THINKY CORPORATION).
Nhu véy, 15,0 g dung dich nhua (ham luong chét rin bing 66,7% khéi luong) thu

duoc.

56,7 g hat bac dugc trdn trong 15,0 g dung dich nhya thu duge. S dung may
nghién ba truc (EXAKT M-50, dugc ché tao bai cong ty EXAKT company), 71,7 g
ché phdm C1 thu duoc.

Tao 16p dan dién C

Bing cach sir dung may in ludi, hop phin C1 dwgc phu 1én bé mit cua 16p
nhya Al va 16p dién cuc trong sudt dugc gia cong so dd B1, nén thu dugc 16p dan
dién C1 c6 d6 day bang 6 um va sau d6 viéc hoa cimg dugc tién hanh & nhiét do
140°C trong 60 phit. Do d6, cac tAim nhiéu 16p 1 va 2 duoc tao ra. So dd 16p dén

dién C1 cia tAm nhiéu 16p 1 dugc tao ra bing céch in ludi.

Tri s axit S, cta 16p nhya A1 cta tAm nhiéu 16p 1 b'flng 98 mg KOH/g, tri sb
axit cia thanh phan hitu co S¢ ciia so d6 din dién C1 bing 26 mg KOH/g va tri sb
ctia Sa - Sc bang 72 mg KOH/g.

Tri s axit S, cua 16p nhya A1 dugc tinh toan b%lng cach le“'ty mau 1 phén khéi
lwong ctia 16p nhya Al, hoa tan né vao 100 phin khéi lugng THF va chuin db dung
dich nay bang 0,1 mol/L dung dich kali hydroxit trong khi stt dung dung dich
phenolphtalein 1am chét chi thi. Tiép theo, tri s6 axit ctia thanh phin hitu co Sc cia
so d6 dan dién C1 dugc tinh todn bing cach 14y miu 1 phin khéi lugng cta 16p dén
dién C1, hoa tan n6 vao 10 phén khéi luong THF, loc dung dich b?mg bo loc

polypropylen c6 céc 18 loc bing 2 um va chuén d6 phan dich loc bing 0,1 mol/L
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dung dich kali hydroxit trong khi sir dung dung dich phenolphtalein 1am chét chi thi.
Mbt cach ngiu nhién, d6i voi céc tri s6 S, va Sc 1a thép hon so véi céc tri s6 axit clia
céc nhya (a-1) va (c-1) chira trong 16p nhya A1 va 16p dan dién Cl1, dugc cho ring,
trong budc xtr Iy, cac nhém carboxyl bi tbn hao mot phin do céc phan tmg héa hoc
nhu sy ngung tu khir nudc.

Pénh gié stc can di chuyén ion

TAm nhiéu 16p 2 dugc thé hién trén Fig.2 dugc dua vao budng c6 nhiét dd cao
bing 85°C va do 4m cao bing 85% RH. Pién 4p mét chidu DC 5 V duoc &p dién tir
cac dau nbi dién dé kiém tra khoang thoi gian ngz‘:’m mach cho trj sb strc can, dé 1am
giam manh theo ba cip d9. Viéc danh gia twong tu nhu vay dugc lip lai cho tong
cong 10 tAm so d6 din dién 1. Tri sb trung binh ctia n6é dugc chép nhén nhu 13 tri s6
clia sitc can di chuyén ion. Cac két qua duoc thé hién trén Bang 2.

Pénh gia d6 mém déo

Pdi v6i tAm nhidu 16p 3 dugc thé hién trén Fig.3, cac tri sd stre can duge xac
dinh bang céch sir dung thiét bi thir nghiém. Sau d6, céng doan ubn cong trong d6
tdm nhiéu 16p duge gap lai, sao cho 16p din dién C luén phién di vio trong, ra ngoai,
vao trong, ra ngoai va canh ngén D va canh ngén E dugc thé hién trén Fig.3 dugc
tiép xtc v6i nhau va trd vé trang thai ban d4u theo kiéu lép di lap lai 100 l4n. Sau do,
mét 14n nita, bﬁng cach sir dung thiét bj thi nghi€ém, tri s6 stre can dugce xac dinh dé

tinh toan muc (%) thay dbi cuia tri s6 strc can. Cac két qua dugc thé hién trén Bang 2.

Cacvidutir2 dén5

Céc tAm nhiéu 16p dugc thé hién trén Bang 1 dwoc tao ra v& co ban giéng nhu
phuong phép néu trong Vi du 1 va duoc danh gia vé co ban gidng nhu cach duge néu
trong Vi du 1. Céc két qua dugc thé hién trén Bang 2.

Vidub6

Lép nhua A va 16p dién cuc trong sudt B dugc tao ra trén nén va gia cong so
dd ctia mang moéng ITO duge tién hanh vé co ban giéng nhu cach dugc néu trong Vi

dul.
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Tao 16p dan dién C

Ché phdm C1 dugc pht bing may in ludi 1én céc bé mit cta 16p nhya Al va
16p dién cuc trong subt dugce gia cong so dd B, sao cho d6 diy mang ciia mang siy
bang 5 pm. Sau khi dugc sdy bang thiét bi sdy khéng khi néng & nhiét d6 70°C trong
10 phit, mang duge siy dwoc cho tiép xic véi lugng tiép xic 13 300 ml/em?, qua
mang che quang dugc xac dinh tr trude boi thiét bi dé 16 sang dugc lép deén thuy
ngén siéu cao ap. Sau khi 0,2% khéi lugng dung dich nudc natri cacbonat dugc phun
@& hién hinh & 4p suét bing 0,1 MPa trong 30 gidy, viéc héa cimg dwoc tién hanh &
nhiét @6 140°C trong 60 phit. Do d6, cac tAm nhiéu 16p 4 nhu dwoc thé hién trén
Fig.2 va cac tAm nhiéu 16p 5 nhu dugc thé hién trén F ig.3 dugc tao ra. Cac tAm nhiéu
16p 4 va 5 dugc danh gia vé co ban gidng nhu cach duoc néu trong Vi du 1. Céc két
quéa dugc thé hién trén Bang 2.

Cac vidyu tir 7 dén 16

Céc tAm nhiéu 16p dwoc thé hién trén Bang 1 duoc tao ra vé co ban 1a gidng
nhu cach duge néu trong Vi du 6 va dugc danh gia vé co ban giéng nhu cach duge
néu trong Vi du 1. Céc két qua duoc thé hién trén Bang 2.

Vidul7

TAm nhiéu 16p c6 16p nhua A, 16p dién cuc trong subt duoc gia cong so dd B
va 16p dan dién C dugce xép trén nén duoc tao ra v& co ban giéng nhu cach duge néu
trong Vi du 6.

Tao 16p OCAD

L6p OCA (d-1) dugc dat mong trén cac bé mit ctia 16p nhua A1, 16p dién cyuc
trong subt duoc gia cong so d6 B1 va 16p dén dién C1 trong didu kién nhiét d6 80°C
va ap suét lién két bang 0,5 MPa dé tao cac tAm nhiéu 16p 6 nhu dugc thé hién trén
Fig.5 va cac tAm nhiéu 16p 7 nhu duoc thé hién trén Fig.6.

Céc tAm nhiéu 16p 6 va 7 duoc dénh gia v& co ban giéng nhu cach duge néu
trong Vi du 1. Céc két qua dugc thé hién trén Bang 2.

Céc vidutr 18 @én 19
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Céc tAm nhidu 16p dugce thé hién trén Bang 1 duoc tao ra vé co ban giéng nhur
cach duge néu trong Vi du 17 va dugc dénh gid vé co ban gidng nhu cich dugc néu
trong Vi du 1. Céc két qua duge thé hién trén Bang 2.

Cacvidusosanh 1 va2

Céc tAm nhiéu 16p dugc thé hién trén Bang 1 dugc tao ra vé co ban giéng nhu
cach duge néu trong Vi du 1 va duoc dénh gid vé co ban gidng nhu cach duogc néu
trong Vi du 1. Céc két qua dugc thé hién trén Bang 2.

Vi du so sanh 3

Té4m nhiéu 16p dugc thé hién trén Bang 1 dugc tao ra vé co ban gibng nhu
cach dugc néu trong Vi du 6 va duge danh gia vé co ban giéng nhu cach dugc néu
trong Vi du 1. Céc két qua dugc thé hién trén Bang 2.

Bang 1-1
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C6 thé hiéu ring, trong vi du bét ky trong sb cac vi du tir 1 dén 19, tAm

nhiéu 16p m§ mén vé dién tro di chuyén ion dugc tao ra mdt cach thanh cong.
Kha nang tng dung trong cong nghiép

TAm nhiéu 16p theo séng ché c6 thé dugc st dung mot céch thich hgp nhu
13 chi tiét thanh phan cia bang diéu khién cam ung.
Chu thich c4c s6 chi dan

1: Lép dién cyuc trong sudt B

2: So d6 dan dién C

3:Lép A

4: Bé do

5: Dau ndi dién

6: L6p dan dién C

7: Canh ngén D

8: Canh ngén E

9:Lép OCAD
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YEU CAUBAO HO
1. TAm nhiéu 16p bao gdm:
nén;
16p nhya A (3) duoc tao ra trén nén nay;
16p dién cuc trong subt B (1) dugc tao ra trén 16p nhya A (3); va

16p din dién C (6) dugce tao ra trén 16p nhwa A (3) va 16p dién cuc trong
sudt B (1),

trong d6 16p nhya A (3) chita nhya (a) c6 nhém carboxyl va

trong d6 16p din dién C (6) chira nhya (c) c¢6 hat din dién va nhém

carboxyl, va

trong d6 16p din dién C (6) tiép xtc vé6i 16p nhua A (3) va 16p dién cuc

trong sudt B (1), va

trong d6 khi tri s6 axit cta thanh phin hitu co c¢6 mit trong 16p nhua A (3)
13 S, va tri s6 axit ctia thanh phin hitu co c6 mit trong 16p dan dién C (6) 14 Sc, thi

gi4 tri clia Sy - S ndm trong khoang tir 20 dén 150 mg KOH/g.

2. TAm nhiéu 16p theo diém 1, trong d6 16p dén dién C (6) chira tic nhan khoi mao

quang polyme héa hoic chit phan img ciia tac nhan khoi mao quang polyme hoa.

3. Tdm nhiéu 16p theo diém 1 hoc 2, trong d6 16p din dién C (6) chira hop phin

¢O lién két uretan.

4. TAm nhiéu 16p theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 16p din

dién C (6) chira hop phan c6 khung xyclohexan.

5. TAm nhiéu 16p theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 16p dién

cuc trong subt B (1) chira bac.
6. TAm nhiéu 16p theo diém 5, trong d6 bac ¢ dang soi.

7. T4m nhiéu 16p theo diém bat ky trong sb cac diém tir 1 dén 6, trong d6 d6 day
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ctia 16p dién cyc trong sudt B (1) ndm trong khoang tir 0,1 dén 1,0 pm va do day
ctia 16p din dién C (6) nim trong khoang tir 2,0 d&n 8,0 um.

8. TAm nhiéu 16p theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 16p chit
két dinh quang hoc trong sudt (OCA) D dugc xép chdng 1én 16p nhya A (3), 16p
dién cuc trong sudt B (1) va 16p din dién C (6) chira khung isobornyl.

9. TAm nhiéu 16p theo diém bét ky trong sb cac diém tir 1 d&én 8, trong d6 16p D (7)
chita hop chét trén co s& benzotriazol.

10. Bang diéu khién cam ting bao gém tdm nhiéu 16p theo diém bit ky trong sb

céc diém tir 1 dén 9.
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