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(57) Sang ché dé& cap dén hop phin nhwa bao gdm nhya nén chtra oligome uretan
(met)acrylat, monome c6 nhém phenoxy, va chit khoi mao quang tring hop va cac hat oxit
v6 co ky nuée, trong 6 d6 nhdt bang hodc 16n hon 300 mPass va bang hodc nho hon 4200
mPass & 45°C va ham luong ctia monome c¢6 nhém phenoxy bang hoic 16n hon 1% khéi
luong va bang hodc nho hon 30% khéi luong tinh theo tong lugng ctia nhwra nén. Ngoai ra,
sang ché con dé cip dén soi quang hoc va vt liéu phu tht cip dung cho soi quang hoc.
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Linh vuc ky thuat dwegc dé cap

Sang ché @& cap dén hop phén nhua, vat liéu phu thir chp dung cho soi quang

hoc va soi quang hoc.
Tinh trang ky thuit cua sang ché

Thong thuong, soi quang hoc cé 16p nhya phu dé bao vé soi thity tinh 1a mai
trudng truyén quang hoc. S¢i quang hoc duge doi hoi phai ¢6 cac dic tinh 4p luc bén
Iy tuéng dé 1am giam su tang tdn that do truyén dan gay ra do vi udn cong sinh ra khi

ap luc bén gdy ra cho s¢i quang hoc.
Tai liéu trich dan
Tai liéu sang ché

Tai liéu sang ché 1: JP 2014-219550A
Ban chit k§ thuit ciia sing ché

Hop phin nhya theo mot phuong 4n cla sang ché bao gém nhya nén chira
oligome uretan (met)acrylat, monome c6 nhéom phenoxy, va chit khoi mao quang
tring hop, va cac hat oxit vé co ky nudc, trong d6 dd nhét bang hodc 1én hon 300
mPa-s va bang hodc nho hon 4200 mPa-s & 45°C va ham lugng ctia monome c¢6 nhém
phenoxy bing hoic 16n hon 1% khéi lugng va bang hoic nho hon 30% khéi lugng tinh
theo tong lwong ctia nhya nén.
M5 ta vin tit hinh vé

Fig.1 14 so dd mat cit ngang thé hién vi du vé soi quang hoc theo phwong én
nay.
M6 ta chi tiét sang ché
Vin d cn duoc giai quyét boi sang ché

Hop phén nhua chira chdt don c6 xu huéng c6 dd nhét cao va dac tinh vé tng

dung kém. Mit khéc, khi lugng monome pha lodng dugc bd sung ting lén dé diéu
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chinh d9 nhét ciia hop phin nhua, ty 1é cua oligome gidm, va mang phi duoc tao ra twr
hop phan nhya ¢6 xu hudng tré nén gion. Ngoai ra, khi lugng ciia monome pha lodng
duoc bd sung tang 1én, modun Young clia mang phu dugc tao ra tir hop phan nhuya ting
hoic giam, hodc do day clia mang phu giam dé 1am giam do bén cua 16p nhua. Do do,
hop phan nhua duge sir dung lam 16p nhwa phu cta s¢i quang hoc can phai dap (mg ca
c4c dic tinh vé tmg dung 1an cac dic tinh clia mang phu.

Muc dich cua sang ché 1a dé xuét hop phﬁn nhya dat duoc ca cac dic tinh vé
tng dung 13n cac ddc tinh ciia mang phu va soi quang hoc ¢6 16p nhya phu dugc tao ra

tir hop phan nhya.
Hiéu qua cua sang ché

Séang ché dé xuét hop phan nhya dat duoc ca cac ddc tinh v& mg dung 1an céc
dic tinh ctia mang phu va soi quang hoc ¢6 16p nhya pht dugc tao ra tir hop phén nhua
nay.
Céc phuong an ctia sang ché

Déu tién, cac ham luong theo phuong 4n cta sang ché s& duge mb ta bing
cach liét ké. Hop phan nhya theo mot phuong 4n cla sang ché bao gbm nhua nén chira
oligome uretan (met)acrylat, monome c6 nhém phenoxy, va chit khoi mao quang
tring hop, va cac hat oxit vo co ky nude, trong do d6 nhét bing hodc 16n hon 300
mPa-s va béng hodc nho hon 4200 mPa-s ¢ 45°C va ham lugng cia monome c6 nhom
phenoxy bang hodc 16n hon 1% khéi lugng va bang hodc nhd hon 30% khéi lwong tinh

theo tong lugng cia nhya nén.

Hop phén nhya nay c6 thé dat dugc ca cac dac tinh vé tmg dung 1an cac dic
tinh cia mang phi. Ngodi ra, soi quang hoc ¢6 cac ddc tinh ap luc bén ly tudng co6 thé
~ dugctaora bang cach st dung hop phan nhya trén lam hop phan nhya c6 kha ning luu
hoa bang tia ti ngoai dé phu 1én s¢i quang hoc.

Pé didu chinh sy can bang gifta cac dic tinh vé ing dung va cac dic tinh cla
mang phu, nhya nén c6 thé con chira monome khong c6 nhém phenoxy. Hon nita, khi
d@ nh6t ctia monome khong ¢6 nhom phenoxy béng hodc nhoé hon 50 mPa-s & 25°C,

c4c dic tinh vé ung dung cta hop phén nhua dé dang dugc cai thién.
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Monome c¢é nhém phenoxy co thé 1 it nhaAt mot monome dugc chon tir nhdm
bao gdm 2-phenoxyetyl (met)acrylat, 3-phenoxybenzyl (met)acrylat, phenoxydietylen
glycol (met)acrylat, va phenoxypolyetylen glycol (met)acrylat. Bing cach do, tré nén
d& dang diéu chinh sy cn bang gifta cac dac tinh vé ung dung va cac dic tinh cua
mang phud ctia hop phén nhya.

Céc hat oxit vd co & trén cd thé 1a it nhat mot loai dugce chon tir nhom bao
g61n silic dioxit, ziricon dioxit, nhom oxit, magie oxit, titan oxit, thiéc oxit va kém oxit
b&i vi nhitng hat oxit v6 co nay kha nang phén tan ly tudng trong hop phan nhua va c6

thé d& dang tao ra mang phu cung.

Soi quang hoc theo mdt khia canh cla sang ché bao gdm s¢i thuy tinh chira 13i
va 16p boc, 16p nhya thir nhét tiép xtc véi soi thuy tinh va pht 1én soi thuy tinh, va 16p
nhua thir hai pht 1én 16p nhya thr nhét, va 16p nhya thr hai bao gbm sin phim d3 luu
hoéa ctia hop phan nhua. Viéc phi hop phén nhya theo phuong 4n nay lén 16p nhua thi

hai ¢6 thé cai thién cac dic tinh ap lyc bén cta soi quang hoc.
MO ta chi tiét phuong an cuia sang ché

Céac vi du cu thé vé hop phén nhua, vat liéu pha tht cép dung cho sg¢i quang
hoc, va soi quang hoc theo phwong dn nay s& dugc mo ta véi su tham khao cac hinh vé
néu cin. Sang ché khong bi gi6i han & cac minh hoa nay nhung duoc chi ra béi yéu
cAu bao ho va mong mudn bao gbm cac ¥ nghia timng duong vai yéu cAu bao ho va tit
ca cac phuong 4n sua dbi ndm trong pham vi dugc bao ho. Trong phan md t& dudi day,
cac sb chi dan gidng nhau biéu thi cho cac chi tiét gidng nhau trong phan md ta cia
hinh v&, va khong can thiét phai giai thich thém.

(Hop phén nhya)

Hop phén nhya theo phuong 4n nay bao gdm nhuya nén chira oligome uretan
(met)acrylat, monome c6 nhom phenoxy, va chit khoi mao quang trung hop; va céc
hat oxit v0 co ky nudc.

(Met)acrylat c6 nghia la acrylat hodc metacrylat twong duong véi no. Diéu nay

cling 4p dung dbi véi axit (met)acrylic hodc twong tu.

(Nhwa nén)
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Nhya nén theo phuong 4n nay chira monome c6 nhém phenoxy theo luong
bing hoiic 16n hon 1% khéi lugng va bing hodc nhd hon 30% khoi lugng tinh theo
tbng lwgng cua nhua nén. Nhua nén chita monome c¢6 nhém phenoxy trong khoang
ndy, c6 thé cai thién cac dic tinh vé Gmg dung cta hop phén nhya va tao ra mang phu
c6 modun Young thich hop lam nhua dé phu 1én sgi quang hoc. Ham luong cua
monome c6 nhom phenoXy tdt hon bang hozc 16n hon 2% khdi lwong va bang hodc
nhé hon 28% khéi Iuong, va tét hon nita bing hodc 16n hon 3% khéi lugng va bang

hodc nhé hon 25% khéi lugng.

Céc vi du vé monome c6 nhom phenoxy bao gdm 2-phenoxyetyl (met)acrylat,
3-phenoxybenzyl (met)acrylat, phenoxydietylen glycol (met)acrylat,
phenoxypolyetylen glycol (met)acrylat, va nonylphenoxypolyetylen glycol
(met)acrylat. Tt quan diém diéu chinh su can béng gitra cac déc tinh vé tng dung va
c4c dic tinh cia mang phu cua hop phan nhya, monome c¢6 nhém phenoxy c6 thé 1a it
nhéat mot loai duoc chon tir nhém bao gdm 2-phenoxyetyl (met)acrylat,
3-phenoxybenzyl (met)acrylat, phenoxydietylen glycol (met)acrylat, va
phenoxypolyetylen glycol (met)acrylat. Trong sb d6, 2-phenoxyetyl (met)acrylat hodc
3-phenoxybenzyl (met)acrylat dugc vu tién lam monome ¢6 nhom phenoxy. Monome

¢6 nhém phenoxy co thé dugc str dung & dang két hop gitta hai hodc nhiéu monome.

T quan diém cai thién céac dic tinh vé tmg dung ctia hop phén nhua, do nhat
ctia monome ¢d nhom phenoxy t5t hon bang hozc nho hon 50 mPa-s ¢ 25°C, t6t hon
nita béng hodc 16n hon 1 mPa-s va béng hodc nho hon 30 mPa-s, va con tdt hon nira 1a

bang hozc 16n hon 1 mPa-s va bing hodc nhé hon 25 mPa:s.

Nhua nén c6 thé con chita monome khoéng c¢6 nhém phenoxy. Do nhét cua
monome khdng c6 nhdm phenoxy t6t hon 1a bang hodc nhé hon 50 mPa-s & 25°C, t6t
hon nita 12 bang hodc 16n hon 1 mPa-s va bang hozc nhé hon 30 mPa-s, va con t6t hon
nita 13 bang hodc 16n hon 1 mPa-s va bang hodc nhé hon 25 mPa-s. Do do, ¢6 thé thu
duoc hop phan nhua c6 sy can bang ly tudng gifta cac déc tinh vé tmg dung va cac dac

tinh cia mang phu.

Monome khong ¢6 nhém phenoxy ¢6 thé 1a monome don chirc ¢6 mot nhom

polyme hoa dugc hodc monome da chirc ¢6 hai hoic nhiéu nhém polyme hoéa dugc.
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Monome khong ¢6 nhom phenoxy ¢o6 thé duoc st dung bang céch tron hai hodc nhidu

monome.

Céc vi du v& monome don chirc khdng ¢6 nhém phenoxy bao gdbm monome
(met)acrylat nhu metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat, n-butyl
(met)acrylat, sec-butyl (met)acrylat, tert-butyl (met)acrylat, isobutyl (met)acrylat,
n-pentyl (met)acrylat, isopentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat,
isoamyl (met)acrylat, 2-etylhexyl (met)acrylat, n-octyl (met)acrylat, isooctyl
(met)acrylat, isodexyl (met)acrylat, lauryl (met)acrylat, 4-tert-butylxyclohexanol
(met)acrylat, tetrahydrofurfuryl (met)acrylat, benzyl (met)acrylat, dixyclopentenyl
(met)acrylat, dixyclopentenyloxyetyl (met)acrylat, dixyclopentanyl (met)acrylat,
nonylphenol polyetylen glycol (met)acrylat, va isobornyl (met)acrylat; nhom carboxyl
chira monome nhu axit (met)acrylic, dime axit (met)acrylic, carboxyetyl (met)acrylat,
carboxypentyl (met)acrylat, va o-carboxy-polycaprolacton (met)acrylat; di vong chira
céc (met)acrylat nhu N-acryloyl morpholin, N-vinyl pyrolidon, N-vinyl caprolactam,
N-acryloylpiperidin, N-metacryloylpiperidin, N-acryloylpyrolidin, 3-(3-pyridin)
propyl (met)acrylat, va trimetylolpropan formal acrylat vong; monome maleimit nhu
maleimit, N-xyclohexyl maleimit, va N-phenyl maleimit; monome amit nhu
(met)acrylamit, N, N-dimetyl (met)acrylamit, N, N-dietyl (met)acrylamit, N-hexyl
(met)acrylamit, N-metyl (met)acrylamit, N-isopropyl (met)acrylamit, N-butyl
(met)acrylamit, N-metylol (met)acrylamit, va N-metylolpropan (met)acrylamit;
aminoalkyl monome (met)acrylat nhu aminoetyl (met)acrylat, aminopropyl
(met)acrylat, N, N-dimetylaminoetyl (met)acrylat, va tert-butylaminoetyl (met)acrylat;
va monome suxinimit nhu N-(met)acryloyloxymetylen suxinimit,
N-(met)acryloyl-6-oxyhexametylen suxinimit, va N- (met)acryloyl-8-oxyoctametylen

suxinimit.

Ti quan diém didu chinh modun Young ctia mang phi duoc tao ra tir hop phan
nhua, isobornyl (met)acrylat hodc 4-tert-butylxyclohexanol (met)acrylat dugce wu ti€n,
va isobornyl (met)acrylat dwgc wu tién hon lam monome don chuec.

Céac vi du vé monome da chirc khong c6 nhém phenoxy bao gbm etylen glycol

di(met)acrylat, polyetylen glycol di(met)acrylat, polypropylen glycol di(met)acrylat,
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neopentyl glycol di(met)acrylat, tripropylen glycol di(met)acrylat, di(met)acrylat cua
san phdm cong alkylen oxit ciia bisphenol A, tetraetylen glycol di(met)acrylat, axit
hydroxypivalic neopentyl glycol di(met)acrylat, 1,4-butandiol di(met)acrylat,
1,6-hexandiol di(met)acrylat, 1,9-nonandiol di(met)acrylat, 1,12-dodecandiol
di(met)acrylat, 1,14-tetradecandiol di(met)acrylat, 1,16-hexadecandiol di(met)acrylat,
1,20-eicosandiol di(met)acrylat, isopentyl diol di(met)acrylat, 3-etyl-1, 8-octandiol
di(met)acrylat, san pham cdng EO cta bisphenol A di(met)acrylat, trimetylol propan
tri(met)acrylat, trimetylol octan tri(met)acrylat, trimetylol propan polyetoxy
tri(met)acrylat, trimetylol propan polypropoxy tri(met)acrylat, trimetylol propan
polyetoxy polypropoxy tri(met)acrylat, tris[(met)acryloyloxyetyl] isoxyanurat,
pentaerythritol tri(met)acrylat, pentaerythritol polyetoxy tetra(met)acrylat,
pentaerythritol polypropoxy tetra(met)acrylat, pentaerythritol tetra(met)acrylat,
ditrimetylol propan tetra(met)acrylat, dipentaerythritol tetra(met)acrylat,
dipentaerythritol penta(met)acrylat, dipentaerythritol hexa(met)acrylat, va

tris[(met)acryloyloxyetyl] isoxyanurat bién dbi caprolacton.

TU quan diém tao ra mang phu c6 modun Young mong muén trong khi giam
d0 nhét cua hop phan nhuya, tripropylen glycol di(met)acrylat, 1,6-hexandiol
(met)acrylat, va trimetylolpropan tri(met)acrylat co thé dugc st dung 1am monome da
chtrc. Trong s& do, tripropylen glycol di(met)acrylat duge uu tién lam monome da

chure.

Nhya nén chta monome (monome ¢6 nhém phenoxy va monome khong co
nhém phenoxy) t6t hon & lugng bang hodc 16n hon 21% khéi luong va bang hodc nhd
hon 45% khdi lugng, va tdt hon nita & lugng bang hodc 16n hon 22% khéi lugng va
bang hodc nhé hon 43% khéi lwong tinh theo tbng lwong cla nhyua nén. Viéc chua
monome trong khoadng trén dan dén dé dang tao ra hgp phén nhua c6 sy can bang tbt

hon gitra cac ddc tinh vé tng dung va cdc dgc tinh cia mang phu.

Hop phan nhya theo phwong 4n nay bao gbm oligome uretan (met)acrylat.
Oligome thu dugc cho phan tmg hop chét polyol, hop chét polyisoxyanat, va hop chat
(met)acrylat chra nhém hydroxyl co thé dugc st dung lam oligome uretan

(met)acrylat.
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Céc vi du vé hop chét polyol bao gbm polytetrametylen glycol, polypropylen
glycol va diol cong bisphenol A-etylen oxit. Trong luong phén tr trung binh sb cua
hop chét polyol c6 th& 1a 400 dén 1000. Céc vi du v& hop chat polyisoxyanat bao gdm
2,4-tolylen diisoxyanat, 2,6-tolylen diisoxyanat, isophoron diisoxyanat, va
dixyclohexylmetan 4,4'-diisoxyanat. Cac vi du vé hop chét (met)acrylat chira nhom
hydroxyl bao gdbm 2-hydroxyetyl (met)acrylat, 2-hydroxybutyl (met)acrylat,
1,6-hexandiol mono(met)acrylat, pentaerythritol tri(met)acrylat, 2-hydroxypropyl
(met)acrylat, va tripropylen glycol mono(met)acrylat.

Hop chét hitu co-thiée thuong duge st dung lam chét xtc tac dé tong hop
oligome uretan (met)acrylat. Cac vi du v& hop chét hitu co-thiéc bao gdbm thiéc dibutyl
dilaurat, thiéc dibutyl diaxetat, thiéc dibutyl maleat, thiéc dibutyl bis(2-etylhexyl
mercaptoaxetat), thiéc dibutyl bis(isooctyl mercaptoaxetat), va thiéc dibutyl oxit. Tu
quan diém d& dang c6 dugc hodc tinh ning chét xtc tac, thiéc dibutyl dilaurat hodc

thiéc dibutyl diaxetat wu tién duoc st dung lam chét xuc tic.

Khi oligome uretan (met)acrylat dugc tdng hop, cic rugu bac thip c6 5
nguyén tir cacbon hodc it hon ¢6 thé duoc str dung. Cac vi du vé céc rugu bic thip bao
gdm metanol, etanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol,
2-metyl-2-propanol, 1-pentanol, 2-pentanol, 3-pentanol, 2-metyl-1-butanol,
3-metyl-1-butanol, 2-metyl-2-butanol, 3-metyl-2-butanol, va 2,2-dimetyl-1-propanol.

Hop phin nhya theo phwong an nay co6 thé con chta oligome epoxy
(met)acrylat. Oligome thu dugc bang cach cho hop chit c6 nhom (met)acryloyl phan
ng v6i nhya epoxy c6 hai hodc nhiéu nhém glyxidyl c6 thé dugc st dung lam

oligome epoxy (met)acrylat.

Chét khoi mao quang tring hop ¢6 thé dugc chon mot cach thich hgp tir cac
chét khoi mao quang trung hop gbc da biét va dugce st dung. Céac vi du vé chét khoi
mao quang trung hgp bao gdm 1-hydroxyxyclohexyl phenyl keton,
2,2-dimetoxy-2-phenylaxetophenon,
1-(4-isopropylpheny!)-2-hydroxy-2-metylpropan-1-on, 2,4,4-trimetylpentylphosphin
oxit, 2,4 4-trimetylbenzoyldiphenylphosphin oxit,
2-metyl-1-[4-(metylthio)phenyl]-2-morpholino-propan—l-on (Omnirad 907 do IGM

-8



38272

Resins san xudt ), 2,4,6-trimetylbenzoyldiphenylphosphin oxit (Omnirad TPO do IGM
Resins san xuét), va bis(2,4,6-trimetylbenzoyl) phenylphosphin oxit (Omnirad 819, do
IGM Resins san xuat).

(Hat oxit vO co)

Céc hat oxit v co theo phuong 4n nay 1a céc hat hinh cau c6 bé mit duge xir
Iy ky nuéc. Xt ly ky nuée theo phuong én nay 1a dua nhom ky nudc 1én bé mit clia
c4c hat oxit vd co. Cac hat oxit vo co c6 nhom ky nuGe duge dua vao ¢6 kha nang
phén tan ly tuéng trong hop phan nhya. Nhom ky nuéce c6 thé 13 nhém phan Gng nhu
nhém (met)acryloyl, hodc nhém khong phan tng nhu nhom hydrocacbon (vi du nhu
nhom alkyl) hodc nhom aryl (vi du nhu nhém phenyl). Néu 14 cac hat oxit vo co ¢6

nhém phéan tng, 16p nhya c6 modun Young cao dé dang duoc tao ra.

Céc hat oxit vo co theo phuong an nay dugc phén tan trong moi truong phan
tan. Sir dung oxit v co phan tan trong moi truong phan tan cho phép phéan tan déu cac
hat oxit vO co trong hop phén nhya va sau do cai thién dd dn dinh khi bdo quan cuia
hop phan nhwa. Moi truong phan tin khong bi gidi han cy thé mién 13 viéc luu hoa hop
phin nhya khong bi can tré. Moi truong phén tan c6 thé 14 mdi truong phan g hodc

moi truong khong phan ung.

V& moi truong phan tan phan tmg, monome nhu hop chit (met)acryloyl va
hop chét epoxy ¢6 thé dugc st dung. Cac vi du vé hop chit (met)acryloyl bao gdm
1,6-hexandiol di(met)acrylat, bisphenol A di(met)acrylat bién ddi EO, polyetylen
~glycol di(met)acrylat, bisphenol A di(met)acrylat bién ddi PO, polypropylen glycol
di(met)acrylat, va polytetrametylen glycol di(met)acrylat. V& hop chét (met)acryloyl,
cac hop chét duoc 1dy 1am vi du béi monome mo ta & trén ¢b thé dugc st dung.

MBbi trudng phan tan khong phan Gmg co thé bao gébm dung mdi keton nhu
metyl etyl keton (MEK), dung moi rugu nhu propylen glycol monometyl ete (PGME),
hodc dung moi este nhu propylen glycol monometyl ete axetat (PGMEA). Néu 13 moi
truong phan tan khong phin ang, hop phan nhya c6 thé dwoc tao ra bang cach tron
nhya nén va cic hat oxit v co phan tdn trong moi truong phan tan va loai bo mot phan
mdi trudng phan tan. Khi moi truong phan tan bao gbm cac hat oxit vd co dugc quan

sat bang kinh hién vi quang hoc (d0 phong dai khoang 100 14n) va c4c hat khong nhin
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théy dugc, cac hat oxit vo co dugc cho la phan tan dudi dang cac hat ban dau.

Do cac dic tinh phan tan ly tudéng trong hop phin nhya va dé dang tao ra
mang phu cing, cdc hat oxit v co ¢ trén duoc uu tién 1a it nhat mot loai dugc chon tur
nhom bao gbm silic dioxit (silic oxit), ziricon dioxit (ziricon oxit), nhom oxit (alumin),
magie oxit (magie oxit), titan oxit (titan oxit), thiéc oxit, va kém oxit. Tir quan diém
gid ré Iy tuéng, d& xtr Iy bé mit, tinh tham tia tir ngoai, va d& dang tao ra 16p nhua véi
d6 ctmg thich hop, cac hat silic oxit ky nudc duge uu tién hon dé st dung 1am céc hat

oxit vd co theo phuong 4n nay.

Tir quan diém 1am ting modun Young ctia 16p nhua, dudng kinh trung binh
cua hat ban dau cua cac hat oxit vO co tdt hon 1a béng hodc nhé hon 200nm, tot hon
nita 12 bang hodc 16n hon Snm va bang hozc nhé hon 200nm, va con t5t hon nira la
béng hodc 16n hon 10nm va béng hodc nhd hon 100nm. Pudng kinh trung binh cta hat
ban dau co6 thé duoc xac dinh bang phan tich anh cua cdc anh qua kinh hién vi dién tir,
phuwong phép tan xa anh sang va phuong phap BET 1a vi du. Moi truong phén tan
trong d6 hat ban dau cua oxit vd co dugc phan tan nhin bing mit thudng ¢ vé trong
sudt khi dudng kinh cua hat ban diu nhé. Khi duong kinh ctia duong kinh hat ban dau
trong dbi 16n (bang hodc 16n hon 40nm), mdi truong phan tén trong do hat ban dau

duoc phéan tan co ve van duc. Tuy nhién, khong nhin thy két tua.

Ham lugng cta cac hat oxit vo co t5t hon 1a bang hozc 16n hon 1% khéi lugng
va bang hozc nhd hon 60% khéi lwong, tot hon nita bang hodc 16n hon 7% khéi lugng
va bing hoic nhé hon 50% khéi lugng, va con tt hon nita 12 bang hogc 16n hon 9%
khdi lwong va bang hoic nhé hon 40% khéi luong tinh theo tong lugng ctia hop phan
nhua. Ham lugng cda cac hat oxit v co bang hodc 16n hon 1% khdi luong cho phép
d& tao ra 16p nhua c6 céc ddc tinh &p luc bén 1y tudéng. Ham luong cua cac hat oxit vo
co bing hodc nhé hon 60% khéi lugng, din dén dé cai thién cac ddc tinh vé ing dung

cta hop phan nhya.

Hop phan nhwa c6 thé con chira chit két hop silan, chét sinh axit nhay quang,

chét tao bing, chat chdng tao bot, chét chdng oxy hoa, hodc chét tuong tu.

Chét két hop silan khong bi gii han cu thé mién 12 n6 khong lam xdo tron

viéc héa ran hop phan nhya. C4c vi du vé chit két hop silan bao gbm tetrametyl silic
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oxitte, tetraetyl silic oxitte, mercaptopropyl trimetoxysilan, vinyltriclosilan,
vinyltrietoxysilan, vinyltris(B-metoxy-etoxy)silan,
B-(3,4-epoxyxyclohexyl)-etyltrimetoxysilan, dimetoxydimetylsilan,
dietoxydimetylsilan, 3-acryloxypropyltrimetoxysilan,
y-glyxidoxypropyltrimetoxysilan, y-glyxidoxypropylmetyldietoxysilan,
y-metacryloxypropyltrimetoxysilan, N-(B-aminoetyl)-y-aminopropyltrimetoxysilan,
N-(B-aminoetyl)-y-aminopropyltrimetyldimetoxysilan,
N-phenyl-y-aminopropyltrimetoxysilan, y-clopropyltrimetoxysilan,
y-mercaptopropyltrimetoxysilan, y-aminopropyltrimetoxysilan,
bis-[3-(trietoxysilyl)propyl]tetrasulfua, bis-[3-(trietoxysilyl)propyl]disulfua,
y-trimetoxysilylpropyldimetylthiocarbamyl tetrasulfua, va y-trimetoxysilylpropyl

benzothiazy] tetrasulfua.

V& chét sinh axit nhay quang, mubi oni c6 chu tric A*B- ¢6 thé duge st dung.
Céc vi du v& chét sinh axit nhay quang bao gbm cac mubi sulfoni nhu UVACURE
1590 (do Daicel-Cytec san xuat), CPI-100P, 110P, 210S (San-Apro Ltd.) va cac mudi
iot nhu Omnicat 250 (do IGM Resins san xuét), WPI-113 (do FUJIFILM Wako Pure
Chemical Corporation san xudt), Rp-2074 (do Rhodia Japan Ltd. san Xuét).

Do nhot cua hop phin nhua theo phwong 4n nay bang hodc 16n hon 300 mPa-s
va bing hogc nhé hon 4200 mPa-s & 45°C, tét hon bang hodc 16n hon 400 mPa-s va
bang hodc nhé hon 4000 mPa-s, va t5t hon nira bang hozc 16n hon 500 mPa-s va bing
hodc nhd hon 3500 mPa-s. D nhét cua hop phan nhya & trong khoang trén c6 thé cai
thién c4c dic tinh vé tmg dung cua hop phan nhura.

<S¢i quang hoc>

Fig.1 1a so dd mit cit ngang thé hién vi du vé soi quang hoc theo phuong an
nay. Soi quang hoc 10 chira si thiy tinh 13 bao gbm 16i 11 va 16p boc 12, va 16p nhya
pht 16 bao gbm 16p nhya thur nhét 14 duoc tao ra & mit ngoai cua s¢i thiry tinh 13 va
16p nhya thtr hai 15.

Lé6p boc 12 bao quanh 161 11. Loi 11 va 16p boc 12 chu yéu bao gbm thiy tinh
nhu thuy tinh silic oxit, silic oxit dugc bd sung germani ¢ thé dugc st dung, vi du

nhu, & 161 11, va silic oxit nguyén chat hodc silic oxit dugc bo sung flo ¢6 theé duoc su
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dung & 16p boc 12.

Trong Fig.1, vi du nhu, dudng kinh ngoai (D2) cta soi thay tinh 13 1a khoang
125 pm, va dudng kinh (D1) cta 161 11 c4u tao nén soi thiy tinh 13 1a khoang 7 dén 15

um.

Do day cua 16p nhya phi 16 thuong la khoang 60 dén 70 pm. Do day ctia mdi
16p nhya thu nhit 14 va 16p nhya tht hai 15 c6 thé khoang 10 dén 50 pm, va vi du
nhu, d6 day cia 16p nhua thr nhéit 14 ¢6 thé 12 35 pm va do day cua 16p nhya thir hai
15 ¢6 thé 1a 25 um. Pudng kinh ngoai ciia soi quang hoc 10 ¢6 thé khoang 245 dén
265 pm.

Hop phan nhya theo phuong an nay c6 thé duoc phu 1én 16p nhya thir hai. Lép
nhua tht hai c6 thé duoc tao ra nho viéc hoa rén hop phén nhua bao g?)m nhya nén &
trén va cac hat oxit vo co. Hop phén nhwa theo phuong 4n nay thich hop lam vt liéu
phu thr cAp dung cho soi quang hoc. Do d6, cac déc tinh ap luc bén cua sgi quang hoc

c6 thé duoc cai thién.

Modun Young cua 16p nhua thr hai t6t hon 12 biang hodc 16n hon 1300 MPa &
23°C, tt hon nira 1a 1300 dén 2600 MPa, va con tét hon nita 1a 1300 dén 2500 MPa.
Modun Young ctia 16p nhua thtr hai bang hoc 16n hon 1300 MPa dé dang cai thién céc
dic tinh ap luyc bén, va modun Young bang hodc nhd hon 2600 MPa khoé gy ra vét ran

hodc twong tu & 16p nhya thir hai do quy dinh vé do dai thich hop cta 16p nhya thir hai.

Céac hat oxit vo co phan tan trong moi truong phén tan van phan tan & 16p
nhya ngay cé sau khi hoa ran 16p nhya. Khi méi trudng phén tan phan Gmg duge st
dung, cé4c hat oxit vo co dugc trdn cung vGi mdi truong phan tan vao 16p nhya va dugc
két hop vao 16p nhya ma van duy tri trang thai phan tan. Khi mdi truong phan tan
khong phéan ung dugc st dung, it nhat mot phan moi trudng phan tan bay hoi va bién
mét khoi hop phan nhya. Tuy nhién, cic hat oxit vO co van con trong hop phan nhya
ma van duy tri trang thai phan tan va ciing c6 mdt trong 16p nhua sau khi luu hdéa ma
van duy tri trang thai phén tan. Quan séat dudi kinh hién vi dién tt cho thy hat ban dau
cuia cac hat oxit vd co ¢6 mit trong 16p nhya dugc phén tan.

Lép nhya tht nhit 14 co6 thé duogc tao ra nho hoa ran hop phén nhua chta

oligome uretan (met)acrylat, monome, chit khoi mao quang trang hop va chit két hop
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silan. C4c k¥ thuét trude day co thé duoc st dung ddi véi hop phéan nhya lam 16p nhua
thir nhét. Oligome uretan (met)acrylat, monome, chit khoi mao quang trang hop va
chét két hop silan c6 thé duoc chon mot cach thich hop tir cac hop chét dugc 14y 1am
vi du trong nhua nén néu trén. Hop phﬁn nhua cAu tao nén 16p nhua thu nhét c6 thanh

phan khac v6i nhya nén tao ra 16p nhya th hai.
Vi du thuc hién sang ché

Duéi day, cac két qua cua thir nghiém dénh gia st dung cac vi du va céc vi du
so sanh theo sang ché s& dugc trinh bay, va sang ché dugc mo ta mot cach chi tiét hon.
Sang ché khong bi giéi han & cc vi du nay.

(Oligome)

V& oligome, oligome uretan acrylat (UA) thu dugc bang cach cho phéan tng
polypropylen glycol c6 trong luong phén tir la 600, 2,4-tolylen diisoxyanat, va
hydroxyetyl acrylat, va oligome epoxy acrylat (EA) duoc tao ra.

(Monome c¢6 nhém phenoxy)

V& monome c6 nhém phenoxy, 3-phenoxybenzyl acrylat (t€n thuong mai
"Light Acrylat POB-A" ctia Kyoeisha Chemical Co., Ltd.), 2-phenoxyetyl acrylat (t€n
thuong mai "Light Acrylat PO-A" cua Kyoeisha Chemical Co., Ltd.), phenoxydietylen
glycol acrylat (tén thuong mai "Light Acrylat P2H-A" cia Kyoeisha Chemical Co.,
Ltd.), va phenoxy polyetylen glycol acrylat (t€n thuong mai "Light acrylat P-200A"

ctia Kyoeisha Chemical Co., Ltd.) dugc tao ra.
(Monome khong c6 nhém phenoxy)

V& monome khong c6 nhém phenoxy, isobornyl acrylat (t€n thuong mai
"[BXA" ctia Osaka Organic Chemical Industry Co., Ltd.) va tripropylen glycol
diacrylat (tén thuong mai "TPGDA" cta Daicel-Allnex Co., Ltd.) dugc tao ra.

(Chét khoi mao quang trang hop)

V@& chét khoi mao quang trung hop, 1-hydroxyxyclohexyl phenyl keton va
2.4,6-trimetylbenzoyldiphenylphosphin oxit dugc tao ra.

(Hat oxit vO c0)
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V& céc hat oxit vd co, cac hat silic oxit ky nudc c¢6 ¢ hat trung binh 1a 70 dén
100nm, cac hat silic oxit ky nuéc c6 ¢ hat trung binh 1a 40 dén 60nm, va cac hat silic
oxit ky nude ¢6 ¢& hat trung binh [a 10 dén 15nm duoc tao ra. cac hat silic oxit nay co6

nhém metacryloyl va phan tdn trong metyl etyl keton (MEK).
[Tao ra hgp phén nhua]

Nhua nén duoc tao ra béng cach tron oligome, monome, va chét khoi mao
quang trung hop & trén. Nhya nén va cac hat silic oxit dugc tron, rdi sau d6 phan 16n
MEK & dang mdi truong phéan tan dugc loai bd trong didu kién ap sudt giam dé tao ra
céc hop phan nhva twong tmg. Ham luong cia MEK trong hop phan nhua bang hoic
nhé hon 5% khéi luong.

$ bang 1 va bang 2, gid tri cia monome la ham luong tinh theo tong luong
clia nhua nén, gia tri cla oligome la ham luong tinh theo tong luong clia monome,
oligome, va cac hat silic oxit, va gia tri cua céc hat silic oxit 1a ham lugng tinh theo

tdng luong cua hop phan nhua.

Tién hanh danh gia dudi day st dung céc hop phan nhya thu duge & cc vi du
va céc vi du so sanh. Cac két qua duge thé hién & cac bang 1 va 2.

(P9 nhét)

Do nhét ¢ 45°C cta hop phan nhya duge do bang cach st dung "nhét ké s6
DV-II" cua Brookfield Co., Ltd. (truc chinh dugc st dung: sb 18 va tbe dd quay: 10
vong/phut) 12 nhét ké kiéu B.

(Modun Young)

Mbi hop phan nhuya dugc phu 1én mang polyetylen terephtalat (PET) béng
c4ch sir dung méy phu quay, roi sau d6 duge sir dung hé dén UV khong dién cuc UV
"VPS6 (D bulb)" do Heraeus san xuét & diéu kién 1a 1000 £ 100 mJ/cm? dé tao ra lép
nhya ¢6 do day 1a 200 + 20 pum (mang phi) 1én mang PET. Lop nhua dugc boc khoi
mang PET dé thu dugc mang nhya.

Mang nhya dugce duc 15 thanh hinh dang qua ta theo kiéu 5 cua JIS K 7127 va
duoc kéo & diéu kién 23 +£2°C va do Am tuong ddi 50 + 10% st dung may thir luc kéo
& tbe do kéo cing 1a 1 mm/phut va chiu dai do 14 25 mm, va thu duoc dudong ng suét
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bién dang. Modun Young duoc xac dinh khodng 2,5% cat tuyén.
[Tao ra s¢i quang hoc]

Hop phin nhwa A1 thu dugc bang céach tron 75 phén khéi luong oligome
uretan acrylat thu dugc bang cach cho phan (mg polypropylen glycol c6 trong luong
phan tir 2000, 2,4-tolylen diisoxyanat, hydroxyetyl acrylat, va metanol; 12 phan khéi
lwong nonylphenoxypolyetylen glycol acrylat; 6 phén khdi luong N-vinyl caprolactam;
2 phin khéi lugng 1,6-hexandiol diacrylat; 1 phn khoi lugng
2,4,6-trimetylbenzoyldiphenylphosphin oxit (Omnirad TPO); va 1 phén khéi lwong
3-mercaptopropyltrimetoxysilan (MPTS).

Lép nhya thu nhit c6 d day 35 um dugc tao ra & mit ngoai clia soi thuy tinh
c6 duong kinh 125 pum va gbm c6 16i va 1op boc bang cach st dung hop phan nhua
Al, mdi hop phén nhya dugc tao ra & cac vi du hodc céac vi du so sanh tiép tuc duoc
pht 1én mit ngodi ctia 16p nhya thir nhét dé tao ra 16p nhya tht hai, va soi quang hoc

duoc san xuit. Van tde tuyén tinh dugce dat & 1500 m/phut.
(béc tinh vé ung dung)

Déi véi soi quang hoc duge san xudt, cac dic tinh vé& ang dung cua hop phan
nhua duge dénh gia bang cach xac dinh ¢6 hay khong c¢6 vét cat. Truong hop khong c6
vét cht duge dénh gia 1a "OK", va truong hop xéc nhan ¢6 vét cit dugc danh gid 1a
"NG". Khi @ nhét cia hop phin nhya qua cao, duong kinh phu khi tao ra 16p nhua
thir hai khong phi hop, va d& xuét hién vét cit. Mat khéc, khi d6 nhét cua hop phan

nhua qué thip, luc ty dinh vi kho 1am viée va d& xudt hién do day khong déu.
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[Bang 1]

Cacvidu | 1 | 2|3 | 4|5 |6 |7 |8 ]9 |10 11]I2
Oligome| UA |29.1 |28,5| 27 | 27 | 27 | 27 |31,5] 24 |22,5|37,2| 41 |312

(% khbi
lugng) EA 87 | 86|81 |81|81]|81]|95|72]68 |1L1| - -

Monome| POB-A | - - - 10 - - - - - - - -

conhéom| po.ao | 3 | 5 | 10| - | - | - | 10|20 |25 |167] 10 | 20

phenoxy
(% khdi P2H-A - - - - 10 - - - - - - -

lwong) |p200A| - | - | - | - | - |1W0O]| - | - | -] -1|-]-

Monome khong cé
nhém phenoxy | 20,4 |20,0 [ 18,9 18,9 18,9 |18,9 22,1 16,8 15,8 126,022,116,8

(% khdi luong)
Céachat silic oxit \ 40| 40 | 40 | 40 | 40 | 40 | 30 | 40 | 40 | 9 | 30 | 40
(% khoi luong)
Cd hat trung binh
ctia céc hat silic [70-100[40-60[10-15[10-15[10-15/10-1510-15/10-15|10-15|10-15/10-15/10-15
oxit (nm)
by ‘zioggs‘;soc 2000 122001258012740(2580( 2580|1100 {1200 | 1200| 500 | 1150|1200
Mo?ﬁng’“ng 1900 1198012300(2350(2000|1800{1900|2300|2300|1500 | 1800|2100
L tgﬁln;e g | ox | ok | ok | 0K | 0K | OK | OK | OK | OK | OK | OK | OK
[Bang 2]
Céc vi du so séanh 1 2 3 4
Oligome UA 30 30 30 20,7
(% khoi lugng) EA 9 9 9 6,2
POB-A - - ] ;
Monome ¢6 nhom phenoxy PO-A - - - 31
(% khoi luong) P2H-A - - - -
P-200A ] ] - -
Monome khong c¢6 nhém phenoxy
(% kb uom) 21 21 21 14,5
Céc hat silic oxit (% khéi lugng) 40 40 40 40
C& hat trung binh ctia céc hat silic oxit (nm) | 70-100 | 40-60 10-15 | 10-15
D6 nhot & 45°C (mPa-s) 4200 | 5530 | 6400 | 200
Modun Young (MPa) 1950 | 2000 | 2250 | 2300
Dic tinh vé ing dung NG | NG NG NG

Hop phan nhya & cac vi du duge xéc nhén 14 dat duoc ca cac dac tinh v€ ung

dung 1an c4c dac tinh cta mang phu.
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Don nay yéu cAu huéng quyén wu tién theo don yéu cau cip bang doc quyén
sang ché Nhat Ban sb 2018-070649 ndp ngdy 2 thang 4 ndm 2018, va két hop tit ca

cac ndi dung mo ta trong don Nhat Ban nay.
Danh séach sb chi dan

10: soi quang hoc, 11: 15, 12: 16p boc, 13: soi thuy tinh, 14: 16p nhya tha nhit,
15: 16p nhya thir hai, 16: 16p nhya phu.
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YEU CAU BAO HQ

1. Hop phén nhya bao gdm nhua nén chira oligome uretan (met)acrylat, monome c6
nhoém phenoxy, va chét khoi mao quang trung hop va cac hat oxit vo co ky nudc, trong
do:

dd nhot bang hozc 16n hon 300 mPa-s va béng ho#c nho hon 4200 mPa-s &
45°C,

ham lugng monome c6 nhém phenoxy bang hodc 16n hon 1% khéi lugng va
bing hodc nhé hon 30% khéi luong tinh theo tdng luong cta nhua nén,

hop phén nhya dugc str dung dé tao ra 16p nhua thtr hai cta s¢i quang hoc, va

modun Young cua san pham da luu hoa cua hop phan nhya 13 tr 1300 dén

2600 MPa ¢ 23°C.

2. Hop phén nhua theo diém 1, trong d6 nhya nén con chtra monome khong c6 nhom

phenoxy.

3. Hop phén nhya theo diém 2, trong d6 do nhét ciia monome khong c6 nhom phenoxy
bing hodc nhé hon 50 mPa-s ¢ 25°C.

4. Hop phéan nhya theo diém 1, trong 6 monome c6 nhém phenoxy la it nhit mot loai
duogc chon tbr nhom bao gdbm 2-phenoxyetyl (met)acrylat, 3-phenoxybenzyl
(met)acrylat, phenoxydietylen glycol (met) acrylat, va phenoxypolyetylen glycol (met)
acrylat.

5. Hop phén nhua theo diém 1, trong d6 cac hat oxit vo co la it nhit mét loai dugc
chon tir nhém bao g&n silic dioxit, ziricon dioxit, nhdm oxit, magie oxit, titan oxit,

thiéc oxit va kém oxit.

6. Hop phan nhua theo diém 1, trong d6 dudng kinh hat ban déu trung binh cta cac hat
oxit vo co 12 bing hodc nhé hon 200nm.

7. Hop phén nhya theo diém 1, trong d6 ham lugng cta cac hat oxit v co bang hoic
16n hon 1% khéi lugng va bing hoic nhd hon 60% khdi lwong tinh theo tong luong

ctia hop phan nhua.
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8. Vat li¢u phu thir cip dung cho s¢i quang hoc, bao gbm hop phan nhya theo diém 1.
9. S¢i quang hoc chtra:

s¢i thiy tinh bao gbm 13i va 16p boc;

16p nhya thr nhét tiép xuc véi soi thiy tinh va pht 1én s¢i thiy tinh; va

16p nhua thi hai pht 18n 16p nhua thir nhét,

trong d6 16p nhya thir hai chira san phim da luu hoa cua hop phén nhya theo

diém 1.
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