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(57) Sang ché dé cap dén hop phan nhya héa ran duge bang quang hoc hodc bang nhiét, co
thoi gian bao quan du dai. Hop phan nhya theo sang ché chira nhya acrylic (A), hop chét
thiol (B), tic nhan héa rin 4n (C), cht tc ché qua trinh polyme hoa goc (D), va chat lam
chdm qua trinh polyme hoa anion (E). Ngoai ra, hop phan nhwa theo sang ché tot hon néu
chira chat khoi mao polyme hoa goc (F). Ngoai ra, hop phan nhya theo sang ché tot hon
néu chira hop chét c6 hai hoic nhiéu hon hai lién két d6i khac v6i nhua acrylic (G).
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Linh vwe k§ thuat dugc dé cap

Sang ché dé cap dén hop phan nhua héa ran duoc bang quang hoc hoic bang
nhiét. Cu thé hon, sang ché d& cap dén hop phan nhya hoa ran duoc bing quang hoc
hodc bang nhiét dugc ¢ dinh so bd bang cach chiéu xa 4nh sang, va héa ran dugc

hoan toan bang céch gia nhiét.

Tinh trang ky thuit cia sang ché

Chét két dinh duoc ¢b dinh so bd bing cach chiéu xa tia cuc tim (UV) va dugc
héa rén hoan toan bang cach gia nhiét da duogc sir dung trong nhiéu linh vuc (vi du,
xem céc tai liéu sang ché 1 va 2). Cu thé, nhu chit két dinh thuong duoc sir dung trong
cac ung dung cia cac md dun cam bién hinh anh. Do bd cam bién hinh anh 1a nhay
cam v6i nhiét do cao nén diac didm hoa rin & nhiét do thip 1a can thiét cho chat két
dinh. Mit khac, tir goc d6 gia thanh san xut, dic diém hoa rin trong thoi gian ngin
cling dugc yéu cAu dbi v6i chit két dinh. Cac vi du vé chit két dinh hoa ran nhanh &
nhiét do thép bao gém chit két dinh géc thiol (vi du, xem céc tai li€u séang ché 3 va 4).
Tuy nhién, kho dé tao ra dic diém hoa rin béng UV cho chét két dinh géc thiol. Piéu
nay la do phan ng cta nhya acrylic ¢6 kha ndng héa ran bang UV véi nhya thiol dién
ra nhanh hon phan tng ctia nhua khac véi nhua acrylic (vi du, nhua epoxy) voi nhua
thiol. Do d6, thoi gian bao quan cta chat két dinh bi suy giam téi mic khong thé sir

dung dugc trong thuc té.
Céc tai liu trong tinh trang k¥ thuat
Céc tai lidu sang ché
Tai liéu sang ché 1: Cong bb don sang ché Nhat Ban (Kokai) s& 2009-51954

Tai liéu sang ché 2: Cong bb don qubc t& WO 2005/052021
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Tai liéu sang ché 3: Cong bé don sang ché Nhat Ban (Kokai) s6 Hei 6-211969

Tai liéu séng ché 4: Cong bd don sang ché Nhat Ban (Kokai) s6 Hei 6-211970.
Ban chét k¥ thuit cia sang ché
V4n dé ky thuat can dugc giéi quyét

Sang ché dugc tao ra tir tinh trang k¥ thuat néu trén, va muc dich cia sang ché
1a d& xuét hop phan nhya hoéa rin duoc bing quang hoc hodc bang nhiét c6 thoi gian
bao quan du dai.

Cac phuong phép gidi quyét vén dé

Céc tac gia sang ché da thuc hién nhiéu thi nghiém va nghién ctru khac nhau aé
giai quyét vAn d& néu trén, va két qua 1a ho da tim thiy ngoai nhya acrylic, nhya thiol,
vA tac nhan hoa rin 4n, chit e ché qua trinh polyme hoéa gbe va chit 1am cham qua
trinh polyme héa anion dugc bd sung dé thu dugc hop phan nhya hoa rén dwoc bang
quang hoc hodc bing nhiét c6 thoi gian bdo quan du dai dé str dung thuc té. Do do,
sang ché da dugc hoan thién.

Sang ché d& xuét hop phén nhua chtra nhya acrylic (A), hop chét thiol (B), tac
nhan héa rén 4n (C), chét tc ché qua trinh polyme héa gbc (D), va chét 1am cham qué
trinh polyme hoa anion (E).

Tét hon 13, hop phan nhua theo sang ché con chura chét khoi mao polyme héa
gbe (F).

Tét hon 13, hop phin nhya theo sang ché con chia hop chét c6 hai hodc nhiéu
hon hai lién két d6i khac v6i nhya acrylic (G).

Tét hon 13, hop chét (G) 6 hai hodc nhiéu hon hai lién két déi khac véi nhya
acrylic 1a it nhét mot chit duge chon tr polybutadien, ete polyvinyl, polybutadien c6

hai hoic nhiu hon hai nhém glyxidyl, va ete polyvinyl c6 hai hodc nhiéu hon hai
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nhém glyxidyl.

Tét hon 13, ty 1é twong duong cia nhya acrylic (A) so véi hgp chit thiol (B)

nim trong khoang tir 0,5 dén 2,0.

Tét hon 13, ham luong cua chét e ché qua trinh polyme hoa gbc (D) nam trong

khoang ttr 0,0001 dén 1,0 % khéi lwong tinh theo tbng lrong cta hop phan nhua.

T6t hon 13,ty 1€ theo khéi lugng gittaham lwgng cia chit 1am cham qua trinh
polyme héa anion (E) so v6i ham lugng cia tac nhan héa rén 4n (C) nim trong khoang

tir 0,001 dén 1,0.

Tét hon 1a,chat (rc ché qua trinh polyme hoa gbec (D) la it nhat mot chéat dugc
chon tir nhdm N-nitroso-N-phenylhydroxylamin, triphenylphosphin, p-metoxyphenol,

va hydroquinon.

Tét hon 1, chat 1am cham qué trinh polyme héa anion (E) la it nh4t mot chit

duoc chon tir este borat, chelat nhom, va axit hitu co.

Sang ché @8 xuét chit két dinh hodc chat bit kin chtra hop phin bét ky trong cac

hop phén nhya dugc mo ta & trén.
Hiéu qua k¥ thudt cia sang ché
Sang ché tao ra hop phan nhua c6 thé hoa rin dugc bang quang hoc hodc bang
nhiét, c¢6 thoi gian bao quan du dai.
M ta chi tiét sang ché
Dudi day, cac phuong an thyuc hién theo sang ché s& duwoc mo ta chi tiét.

Hop phﬁn nhya theo mot phuong an thuc hién theo sang ché chira nhua acrylic
(A), hop chét thiol (B), tac nhin hoa rén 4n (C), chit tc ché qua trinh polyme hoa gbe

(D), va chét 1am cham qu4 trinh polyme héa anion (E).

Nhua acrylic (A) 12 monome esteacrylat va/hoac monome este metacrylat hodc
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oligome ctia n6. Monome este acrylat va/hodc monome este metacrylat hodc oligome

clia no, c6 thé duoc st dung trong sang che ndy, duoc 14y vi du nhu sau.

Céc vi du v& nhua acrylic (A) bao gdm tris(2-hydroxyetyl)isoxyanurat diacrylat
va/hodc dimetacrylat; tris(2-hydroxyetyl)isoxyanurat triacrylat va/hodc trimetacrylat;
trimetylolpropan triacrylat va/hodc trimetacrylat hodc oligome cuia né; pentaerythritol
triacrylat va/hodc trimetacrylat hodc oligome cia né; dipentaerytritol polyacrylat
va/hodic polymetacrylat; tris(acryloxyetyl) isoxyanurat; tris(acryloxyetyl) isoxyanurat
dugc bién dbi caprolacton; tris(metacryloxyetyl) isoxyanurat dugc bién ddi
caprolacton; dipentaerythritol polyacrylat dugc bién dbi alkyl va/hodc polymetacrylat;
va dipentaerythritol polyacrylat duoc bién dbi caprolacton va/hoic polymetacrylat.
Chung c6 thé duoc sit dung mot minh hoidc két hop v6i hai hodc nhiéu hon hai loai cta

chung.

Hop chét thiol (B) 12 hop chét ¢6 nhém thiol, va t6t hon néu 13 hop chit ¢6 hai
hodc nhiéu hon hai nhém thiol trong phan tir. Lién quan dén do 6n dinh bao quén, tdt

hon 14, ham lugng cua céc tap chit co ban 13 nhé nhét c6 thé.

Céc vi du v& hop chit thiol (B) bao gdbm hop chét thiol thu dugc tir qua trinh
este hoa cta polyol va axit hitu co mercapto, nhu trimetylolpropan tris(thioglycolat),
pentaerythritol tetrakis(thioglycolat), etylen glycol dithioglycolat, trimetylolpropan
tris(B-thiopropionat), pentaerythritol tefrakis(B-thiopropionat), va dipentaerythritol
poly(B-thiopropionat). Ching dugc uu tién trong truong hop khong st dung chit co

ban trong san xuat.

Céc vi du bd sung v& hop chit thiol (B) bao gdm hop chét alkyl polythiol nhur
1,4-butandithiol, 1,5-pentandithiol, 1,6-hexandithiol, 1,8-octandithiol, 1,9-nonandithiol,
va 1,10-decandithiol; polyete chira nhom thiol cudi; polythioete chira nhém thiol cudi;
hop chét thiol thu dwoc tir phan tng gitta hgp chit epoxy va hydro sulfua; va hop chét

thiol c6 nhom thiol cudi thu duoc béi phan tng gitta hop chat polythiol véi hop chét
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epoxy. Khi chat co ban dugc st dung lam chét xtc tac phan tmg d& san xuét hop chit
thiol, tdt hon 1a hop chét thiol ¢6 hai hoic nhiéu hon hai nhom thiol trong phén t va

néng do6 cua ion kim loai kiém dugc dit t6i 50ppm hodc thép hon nho viéc loai kiém.

T4c nhan héa rén 4n (C) 12 hop chét khong tan va rén & nhiét do phong, va dugc

hoa tan bing cach gia nhiét d8 hoat dong nhu 12 chit ting tbc héa ran. Cac vi du cia

" chung bao gbm hop chit imidazol 1a chét rin & nhiét d6 phong, va chit ting tbc hoa
ran 4n san phdm cong amin loai phan tan ran, nhu san phdm phan tmg (gbc san pham
cdng amin-epoxy) cua hop chét amin v6i hop chét epoxy, va san phéfn phan Ung (gbe

san phdm cong ure) ctia hop chit amin v6i hop chit isoxyanat hoic hop chét ure.

Céc vi du vé hop chét imidazol c6 thé duoc st dung theo sang ché nay va la
chét rdn & nhiét d6 thuong, bao gém, nhung khong gidi han ¢, 2-heptadexylimidazol,
2-phenyl-4,5-dihydroxymetylimidazol, 2-undexylimidazol,
2-phenyl-4-metyl-5-hydroxymetylimidazol,
2-phenyl-4-benzyl-5-hydroxymetylimidazol,
2,4-diamin-6-(2-metylimidazolyl-(1))-etyl-S-triazin, san phim cong axit
2,4-diamin-6-(2'-metylimidazolyl-(1)')-etyl-S-triazin isoxyanuric, 2-metylimidazol,
2-phenylimidazol, 2-phenyl-4-metylimidazol, 1-xyanoetyl-2-phenylimidazol,
1-xyanoetyl-2-metylimidazol trimelitat, 1-xyanoetyl-2-phenylimidazol trimelitat,

N-(2-metylimidazolyl-1-etyl)-ure, va N,N'-(2-metylimidazolyl-(1)-etyl)-adipoyldiamit.

Céac vi dy vé hop chét epoxy dugc sir dung nhu 1a mot trong sb cac vat liéu tho
dé tao ra chét ting tdc héa rén 4n san phdm cong amin loai phén tan ran (gbc san phim
cong amin-epoxy) c6 thé dugc sir dung trong séng ché nay bao gdbm, nhung khéng gi6i
han &, polyglyxidyl ete thu dugc bdi phan Ung giita epiclohydrin véi polyhydric
phenol nhu bisphenol A, bisphenol F, catechol, hoéc resorxinol, hodc rugu polyhydric
nhu glyxerol hodc polyetylen glycol; glyxidyl ete este thu duoc boi phan uing gitra

epiclohydrin v6i axit hydroxycarboxylic nhu axit p-hydroxybenzoic hodc axit

-6-
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B-hydroxynaphtoic; polyglyxidyl este thu dwgc bdi phan ung gifta epiclohydrin voi
axit polycarboxylic nhu axit phtalic hodc axit terephtalic; hop chét glyxidyl amin thu
dugc boi phan tmg gitta epiclohydrin véi 4,4'-diaminodiphenylmetan hoéc
m-aminophenol; hgp chit epoxy da chirc nhw nhya phenol novolac dugc epoxy hoa,
nhya cresol novolac dugc epoxy hoa, va polyolefin dugc epoxy hoa, va hop chét

epoxy don chitc nhu butyl glyxidyl ete, phenyl glyxidyl ete, va glyxidyl metacrylat.

Hop chit amin dugc st dung nhu 12 mét vat li¢u khac trong sb cac vat liéu tho
dé tao ra chit tang téc hoa ran 4n san pham cong amin loai phan tan ran c6 thé c6 mot
hodc nhidu nguyén tr hydro hoat tinh c6 kha nang chiu phan ung cong véi nhom
epoxy trong phan tlr, va mot hodc nhidu nhém chtrc duoc chon tir cic nhém amin bac
mot, bac hai va bac ba trong phén tir. Céac vi du vé hop chéat amin ndy bao gdm, nhung
khéng giéi han &, cac amin béo nhu dietylentriamin, trietylentetramin, n-propylamin,
2-hydroxyetylaminopropylamin, xyclohexylamin, va 4,4'-diamino-dixyclohexylmetan;
cac hop chat amin thom nhu 4,4'-diaminodiphenylmetan va 2-metylanilin; va cic hop
chdt di vong <chia nguyén t¢ nito nhu  2-etyl-4-metylimidazol,

2-etyl-4-metylimidazolin, 2,4-dimetylimidazolin, piperidin, va piperazin.

Trong sd ching, hop chit c6 nhém amino bac ba trong phan tir 1a vat ligu tho dé
tao ra chit tang toc hoa rén 4n c6 kha nang ting toc héa rin tuyét voi. Cac vi du vé hop
chét nay bao gém céc amin bac mot hodc bac hai ¢6 nhém amino béc ba trong phén ti,
bao gdm céc hop chit amin nhu dimetylaminopropylamin, dietylaminopropylamin,
di-n-propylaminopropylamin, dibutylaminopropylamin, dimetylaminoetylamin,
dietylaminoetylamin, va N-metylpiperazin, va cac hop chét imidazol nhu
2-metylimidazol, 2-etylimidazol, 2-etyl-4-metylimidazol, va 2-phenylimidazol; ruou,
phenol, thiol, axit carboxylic, va hydrazit, v6i mdi hop chét c6 nhém amino béc ba
trong phan tir, nhu 2-dimetylaminoetanol, 1-metyl-2-dimetylaminoetanol,

1-phenoxymetyl-2-dimetylaminoetanol, 2-dietylaminoetanol,
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1-butoxymetyl-2-dimetylaminoetanol,
1-(2-hydroxy-3-phenoxypropyl)-2-metylimidazol,
1-(2-hydroxy-3-phenoxypropyl)-2-etyl-4-metylimidazol,
1-(2-hydroxy-3-butoxypropyl)-2-metylimidazolin,
1-(2-hydroxy-3-butoxypropyl)-2-etyl-4-metylimidazol,
1-(2-hydroxy-3-phenoxypropyl)-2-phenylimidazolin,
1-(2-hydroxy-3-butoxypropyl)-2-metylimidazolin, 2-(dimetylaminometyl)phenol,
2.4,6-tris(dimetylaminometyl)phenol, N-B-hydroxyetylmorpholin,
2-dimetylaminoetanthiol, 2-mercaptopyridin, 2-benzimidazol,
2-mercaptobenzimidazol, 2-mercaptobenzothiazol, 4-mercaptopyridin, axit
N,N-dimetylaminobenzoic, N,N-dimetylglyxin, axit nicotinic, axit isonicotinic, axit
picolinic, N,N-dimetylglyxin hydrazit, hydrazit axit N,N-dimetylpropionic, hydrazit

axit nicotinic, va hydrazit axit isonicotinic.

Céac vi du vé hop chét isoxyanat dugc sir dung lam vat liéu thd khac trong sb
cac vat liéu thod dé san xuét chit tang tdc hoa rin 4n san phém cdng amin loai phan tan
rdn bao gdm cic hop chit isoxyanat don chirc nhu n-butylisoxyanat,
isopropylisoxyanat, phenylisoxyanat, va benzyl isoxyanat; cac hop chit isoxyanat da
chirc nhu hexametylen diisoxyanat, toluylen diisoxyanat, 1,5-naphtalen diisoxyanat,
diphenylmetan-4,4'-diisoxyanat, isophoron  diisoxyanat, xylylen diisoxyanat,
p-phenylen diisoxyanat, 1,3,6-hexametylen triisoxyanat, va bixycloheptan triisoxyanat;
va cac hop chit chira nhém isoxyanat cubi thu duoc boi phan tmg gitta mdi hop chit
trong cac hop chét isoxyanat da chirc v6i hop chét hydro hoat héa. Cac vi du vé céac
hop chét chira nhém isoxyanat cubi bao gdm, nhung khong gidi han &, hop chét cong
chita nhom isoxyanat cubi thu dugc béi phan tng gifta toluylen diisoxyanat véi
trimetylolpropan, va hop chét cong chira nhém isoxyanat cudi thu dugc béi toluylen

diisoxyanat v&i pentaerythritol.
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Ngodi ra, cac vi du vé hgp chat ure bao gom, nhung khong gidi han &, ure va

thioure.

Chét tang tc hoa rin 4n loai phan tin ran c6 thé str dung dugc trong sang ché
c¢6 thé duoc diéu ché d& dang bang cach tron (a) hai thanh phin cta hop cht amin va
hop chit epoxy, (b) ba thanh phén cua hai thanh phan nay va hop chét hydro hoat héa,
hodc (c) hai hodc ba thanh phin cta hop chit amin va hop chét isoxyanat ho#c/va hop
chét ure, cho hén hop phan tmg tai nhiét d§ tir nhiét d6 phong téi 200°C, sau d6 lam
lanh va hoa rin hdn hop thu duoc, tiép theo 14 nghién, hodc cho c4c thanh phan phan
tmg trong dung moi nhu metyl etyl keton, dioxan, hodc tetrahydrofuran, loai b6 dung

moi, va nghién chat ran.

Céc vi du thong thudng vé chét ting toc hoa rén 4n loai phén tan ran c6 ban trén
thi truomg bao gdm, nhung khong gi6i han & chit ting tbc hoa rin 4n gbc san pham
cdng amin-epoxy (gbc san pham cong amin) nhu "Amicure PN-23" (tén thwong mai,
cung cap béi Ajinomoto Co., Inc.), "Amicure PN-40" (tén thwong mai, dwoc cung clp
béi Ajinomoto Co., Inc.), "Amicure PN-50" (tén thwong mai, dugc cung cap boi
Ajinomoto Co., Inc.), "Hardener-X-3661S" (tén thuong mai, dugc cung cép bdi A.C.R.
Co., Ltd.), "Hardener-X-3670S" (tén thuong mai, dugc cung cép bdi A.C.R. Co., Ltd.),
"NOVACURE HX-3742" (tén thuong mai, dugc cung cip boi Asahi Kasei Corp.), va
"NOVACURE HX-3721" (tén thwong mai, dugc cung cip boi Asahi Kasei Corp.), va
chét ting téc luu hoa 4n gbc san phim cong ure nhu "FUJICURE FXE-1000" (tén
thuong mai, dugc cung cip boi Fuji Kasei Co., Ltd.), va "FUJICURE FXR-1030"

(dwoc cung cip boi Fuji Kasei Co., Ltd.).

Viéc bd sung chit wc ché qua trinh polyme hoa gbc cua thanh phan (D) l1a dé
ting cudong do 4n dinh cua hop phan nhua trong qua trinh bdo quén, va dé lam giam

phan tng polyme hoa gbc khéng mong mubn.

Gdc ¢6 thé dugc tao ra tirnhua acrylic véi kha ning thip. Tai thoi diém nay, bét

-0
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déu tir gbc, phan tmg polyme héa gbc khong mong mudn c6 thé duge thuc hién. Viéc
bb sung chét trc ché qua trinh polyme héa gbe co thé 1am giam phan Gng polyme hoa

goc khong mong mudn.

Chét e ché qua trinh polyme hoa gbc di biét ¢6 thé duoc sir dung. Vi dy, it
nhét mC)t. chdt dugc chon tir nhom N-nitroso-N-phenylhydroxylamin,
triphenylphosphin, p-metoxyphenol, va hydroquinon c¢é thé dugc st dung. Ngodi ra,
céc chét e ché qua trinh polyme héa gbc da biét duge md ta trong cac don sang ché

Nhat Ban (Kokai) s6 2010-117545 va 2008-184514 ciing c6 thé dugc st dung.

Viéc bd sung chét 1am cham qua trinh polyme hoa anion (E) 1a dé ting cudng
d6 6n dinh cta hop phan nhua trong qué trinh bao quan, va dé lam giam phan tmg

khong mong mudn cua nhém amino v6i nhya thiol.

Do téc nhéan héa rin 4n (tirc 13, imidazol va amin béac ba) c6 nhém amino, nén
nhom amino phéan ng véi nhya thiol dé bat dau qué trinh polyme héa. T4c nhan héa
rén 4n dugc thiét ké sao cho phan tmg ctia nhom amino khong thé xuét hién & nhiét do
phong. Tuy nhi€n, nhém amino c6 thé phan tmg v6i nhua thiol & nhiét do phong véi
kha nang rét thdp. Chit 1am chim qua trinh polyme héa anion phén tmg v6i nhém
amino trugc phan tng ciia nhém amino véi nhya thiol, va do d6 c6 chirc ning han ché

phan ing khong mong mudn ciia nhém amino véi nhya thiol.

Chét 1am chiam qua trinh polyme hoéa anion da biét c6 thé duoc st dung. Vi du,
it nhdt mot chat duoc chon tir este borat, chelat nhom, va axit hitu co c6 thé duoc sir
dung. Ngoai ra, cac este borat dwoc md ti trong cong bd don sang ché Nhat Ban
(Kokai) s6 2011-026539 va cong bd lai cta cong b don sang ché qudc t& PCT cho
don sang ché s6 2005-070991 c6 thé dugc sir dung. Céc chelat nhdm dugc mo ta trong
cong b lai clia cong bd don sang ché qudc t& PCT cho don sang ché s§ 2005-070991
c6 thé duoc st dung. Céc axit hitu co dugc md ta trong patent Nhat Ban sb 4394281 ¢6

thé dugc sir dung.

-10-
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Tt hon 13, hop phan nhua theo sang ché con chira (F) chét khoi mao polyme
hoa gbc. Khi hop phan nhua chira chit khoi mao polyme héa gbc, hop phin nhya duoc
cho phép héa rin trong khoang thoi gian ngén bang cach chiéu xa tia UV. Chét khoi
mao polyme héa gbc sir dung duge theo séang ché khéng bi gii han & d6, va céac vat
lidu da biét co thé duoc st dung. Céc vi du cu thé vé chat khoi mao polyme hoa géc
bao gébm l-hydroxyxyclohexyl phenyl keton, 2-hydroxy-2-metyl-1-phenylpropan-1-on,
dietoxy axetophenon, 1-(4-isopropylphenyl)-2-hydroxy-2-metylpropan-1-on,
1-(4-dodexylphenyl)-2-hydroxy-2-metylpropan-1-on, 4-(2-hydroxyetoxy)-phenyl
(2-hydroxy-2-propyl) keton, 2-metyl-1-[4-(metylthio)phenyl]-2-morpholinopropan-1,
benzoin, ete benzoin metyl, ete benzoin etyl, ete benzoin isopropyl, ete benzoin
n-butyl, ete benzoin phenyl, benzyl dimetyl ketal, benzophenon, axit benzoylbenzoic,
metyl benzoylbenzoat, 4-phenylbenzophenon, hydroxybenzophenon, benzophenon
duoc acryl hoa, 4-benzoyl-4'-metyl diphenyl sulfua,
3,3'-dimetyl-4-metoxybenzophenon, thioxanton, 2-clothioxanton, 2-metylthioxanton,
2,4-dimetylthioxanton, isopropylthioxanton, 2,4-diclothioxanton, 2,4-dietylthioxanton,
2,4,-diisopropylthioxanton, oxit 2,4,6-trimetylbenzoyldiphenylphosphin, metylphenyl

glyoxylat, benzyl, va camphorquinon.

Tét hon 13, hop phan nhua theo sang ché con chira (G) hop chit c6 hai hoic
nhiéu hon hai lién két doi trong phan tir khac véi nhua acrylic. Do hop chét c6 hai
hodc nhiéu hon hai lién két déi trong phan tir khac véi nhwa acrylic khong phin tmg
nhidu véi hop chit thiol bing cach gia nhiét, hop chat ndy c6 thé ting cuong dd 6n
dinh cua hop phin nhua trong quéa trinh bao quan gidng chét 1am chdm qu4 trinh

polyme héa anion.

Céc vi du cu thé v& hop chét (G) ¢6 hai hodc nhiéu hon hai lién két d6i khac véi
nhya acrylic bao gdm polybutadien, ete polyvinyl, polybutadien c¢6 hai hodc nhiéu hon

hai nhém glyxidyl, va ete polyvinyl c6 hai hodc nhiéu hon hai nhém glyxidyl. Trong
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sb nay, hai hodc nhiéu hon hai loai c¢6 thé dugc sir dung két hop.

Hop phéan nhya theo sang ché ¢6 thd dugce didu ché bing cach sir dung céc
thanh phan tir (A) dén (G) 1am c4c vat lidu thd. Viéc didu ché c6 thé dugce thuc hign
theo cac phuong phap thong thuong da biét. Vi duy, cac thanh phan c6 thé dugc tron

bang mdy tron nhu mdy tron Henschel & tao ra hop phéan nhua.

T6t hon 13, nhya acrylic (A) duge tron trong hop chét thiol (B) tai ty 1 twong
duong tr 0,5 dén 2,0 (0,5 hodc 16n hon va 2,0 hodc nhé hon). "Ty 1€ twong duong"
dugc str dung & day c6 nghia la ty 1€ gitra khéi luong twong duong ctia hop chét thiol
v6i khéi luong twong dwong clia nhya acrylic. Khéi lugng clia mot duong lugng cla
hop chét thiol bang gi4 tri thu duoc bing cach chia khdi lugng phén tir ctia hop chét
thiol cho s& nhém thiol trong phén tu. Khéi lugng cua mot duong lugng cia nhua
acrylic bing gia tri thu dugc bang cach chia khéi lwong phén tir cia nhya acrylic cho
s6 nhom acrylic (hosc nhém metacrylic) trong phan tir. Do do, ty 1 twong duong cia
nhya acrylic (A) so v6i hop cht thiol (B) bang tir 0,5 dén 2,0 nghia 12 sb nhém acrylic

(nhém metacrylic) véi mdi nhém thiol nim trong khoang tir 0,5 dén 2,0.

Khi ty 18 tron cua nhya acrylic (A) so v&i hop chét thiol (B) nam trong giéi han
nay thi d6 6n dinh ctia hop phén nhya trong qué trinh bao quan c6 thé dugc tang cudng,

va thoi gian bao quan ctia hop phan nhya c¢6 thé dugce kéo dai.

Trong hop phin nhuya theo sang ché, tot hon néuham luong cta chét trc ché qua
trinh polyme héa gbc (D) nam trong khoang tir 0,0001 dén 1,0 % khéi luogng trén téng
lwong ciia hop phan nhya. Khi ham lugng ctia chit tic ché qua trinh polyme héa gbc
(D) ndm trong khoang nay, d6 6n dinh cta hop phin nhua trong qua trinh bao quéan c6

thé dwogc tang cudng, va thoi gian bao quan ciia hop phan nhua c6 thé duoc kéo dai.

Trong hop phan nhua theo sang ché, tot hon néu ty 18 theo khdi lugng clia ham

lwong cia chit 1am chim qua trinh polyme hoéa anion (E) so vé6i khéi hwong ciia ham
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lwong cia tdc nhan hoa ran 4n (C) ndm trong khoang tr 0,001 dén 1,0. Khi ham luong
ctia chit lam cham qua trinh polyme hoéa anion (E) dugc dit sao cho ty 1¢ nim trong
khoang nay thi d6 6n dinh cua hop phén nhya trong qué trinh béo quan c6 thé duogc
ting cuong, va thoi gian bdo quan cia hop phén nhua c6 thé dugc kéo dai.

Hop phén nhua theo sang ché c6 thé con chtra it nhat mot chét phu gia dugc
chon tir nhém bao gff)m chit dén silica, tac nhan gén két silan, tic nhan biy ion, tac
nhan 1am déu, chit chéng oxy hoa, tdc nhan chéng tao bot, va tac nhan luu bién, néu
can. Ngoai ra, hop phén nhua co thé chira chét cai thién d6 nhot, chit 1am cham chay,
hodc dung moi.

Hop phin nhya theo sang ché c6 thé duge st dung 1am chét két dinh cia céc
phén lién két v6i nhau hogc vat liéu tho cta chung.

Hop phén nhua theo sang ché c6 thé dugc st dung lam chét bit kin cta phén

dién tr hoac vat liéu thd cta chung.
Vi du thwe hién sang ché

Dué6i day, cac vi du ctia sdng ché s& dugc md ta nhung sang che khong bi gidi

han & cac vi du nay.
Tao thanh hop phd‘n nhua

Cac hop phﬁn nhua theo cac vi du tir 1 dén 21 dugc tao ra bé’tng cach tron cac

thanh phﬁn theo ty 1€ duogc thé hién trong cac bang 1 va 2.

Céc hop phﬁn nhua theo cac vi du so sanh 1 va 2 dugc tao ra béng cach tron

cac thanh phan theo ty 1& dugc thé hién trong bang 3.

Céc sb chi din duoc thé hién & dang ting ty 18 ctia cac thanh phén tir (A) t6i

(G) trong cac bang tir 1 dén 3 déu duoc thé hién theo phan khdi lugng.

Cu thé, cac chit dudi dang mdi trong s& cac thanh phén tir (A) dén (G) trong
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cac bang tir 1 dén 3 1a nhu sau. Mot sb cong thirc cau tao ciia cac thanh phén tir (A)
dén (G) duoc thé hién boi cac [Hoa chét 1], [Hoa chét 2], [Hoa chét 3], va [Héa chét 4]
dudi day.

(Al) Nhua acrylic 1: "EBECRYL810" duoc cung cép bdi DAICEL-CYTEC
Company, Ltd., polyeste acrylat, khéi lwong phan it trung binh khdi: xdp xi 1000, do
chuec: 4.

(A2) Nhya acrylic 2: "M7100" dugc cung cp bdi TOAGOSEI CO., LTD.,
polyeste acrylat, khéi lwong phén tir trung binh khéi: xdp xi 1000, dd chirc: 3 hodc cao
hon.

(B1) Hop chit thiol 1: "PEMP II" dugc cung cép béi SC Organic Chemical Co.,
Ltd., pentaerythritol tetrakis(3-mercaptopropionat)

(B2) Hop chét thiol 2: "TMMP" dugc cung c4p boi SC Organic Chemical Co.,
Ltd., trimetylolpropan tris(3-mercaptopropionat), khéi luong phén tir trung binh khéi:
398.

(B3) Hop chit thiol 3: "DPMP" duoc cung cip bdi SC Organic Chemical Co.,
Ltd., dipentaerythritol hexakis(3-mercaptopropionat), khéi lugng phan ti trung binh
khéi: 783.

(B4) Hop chét thiol 4: "Karenz MT" duoc cung cip boi Showa Denko K.K.,

pentaerythritol tetrakis(3-mercaptobutyrat), phan tir luong: 544,8.

(C1) Tac nhén héa rin 4n 1: "PN-50" dugc cung cdp béi Ajinomoto

Fine-Techno Co., Inc.

(C2) Tac nhan héa rin 4n 2: "PN-23" dugc cung cdp béi Ajinomoto

Fine-Techno Co., Inc.

(D1) Chét trc ché qua trinh polyme héa goc 1: dugc cung cip bdi Wako Pure
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Chemical Industries, Ltd., nhom N-nitroso-N-phenylhydroxylamin, phan tt luong:
488,33.

(D2) Chét trc ché qua trinh polyme hoa gbc 2: dugc cung cip bdi Tokyo
Chemical Industry Co., Ltd., triphenylphotphin, phén tir luong: 262,29.

(E1) Chét 1am chdm qu4 trinh polyme hoa anion 1: dugc cung cip boi Tokyo
Chemical Industry Co., Ltd., triisopropy! borat, phan tir lrong: 188,07.

(E2) Chéat lam chidm qué trinh polyme hoa anion 2: dugc cung cap bai
Ajinomoto Fine-Techno Co., Inc., chelat nhdm, axetoalkoxy nhom diisopropylat, phan

tir lugng: 496,70.

(E3) Chét 1am chdm qu4 trinh polyme hoa anion 3: dugc cung cip boi Tokyo
Chemical Industry Co., Ltd., axit barbituric, phan tir lwrong: 128,09.

(E4) Chét 1am chdm qué trinh polyme héa anion 4: dugc cung cap boi
Ajinomoto Fine-Techno Co., Inc., este borat (toriisopropyl borat)

(F1) Chéat khoi mao polyme héa gbc 1: "Lucirin TPO" dugc cung cép boi BASF,
oxit diphenyl(2,4,6-trimetoxybenzoyl)phosphin, phén tir lwgng: 348,37.

(G1) Hop chit 1 c6 hai hoic nhiéu hon hai lién két doi khac v6i nhya acrylic:
duoc cung cip bsi ADEKA CORPORATION, polybutadien c6 nhém glyxidyl,
1,2-polybutadien dugc epoxy héa, phan tr lugng: 1000.

(G2) Hop chét 2 ¢6 hai hodc nhiéu hon hai lién két d6i khéc v6i nhya acrylic:
duoc cung cdp béi MARUZEN PETROCHEMICAL CO., LTD., ete polyvinyl c6

nhém glyxidyl, ete butandiol monovinyl monoglyxidyl, phén tir luong: 172,2.
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Béang 3
Vi du so sanh 1 2
Al 100 100
Nhua acrylic (A)
A2
Bl 50 50
. B2
Hop chét thiol (B)
B3
B4
o C1 10 10
Téc nhan héa ran an (C)
C2
) ) ) D1 0,0001
Chét tic ché qua trinh polyme héa goc (D)
D2
El 1
) E2
Chét 1am chdm qua trinh polyme héa anion (E)
E3
E4
Chét khoi mao polyme héa gbe (F) F1
Hop chét c6 hai hoac nhiéu hon hai lién két d6i Gl
khéc v6i nhua acrylic (G) G2
Ty 1é twong duong cua nhya acrylic so v6i hop chit thiol 1 1
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Béang 4
Vidu 1 2 3 4 5 6 7 8 9 10
Ngoai quan (nhiét
@) O O @) O ©) ©) O O o
80°C/20 phut)

Thoi gian bao quan [gid] | 96< | 96 | 72 | 48 | 96 | 96< | 96<| 48 | 96<| 65

Do nhét [mPa-s] 590 | 580 | 570 | 570 | 585 | 7000 | 640 | 700 | 780 | 940

Heé s6 gidn no tuyén tinh
80 | 80 | 80 | 80 | 75 80 80 | 80 | 80 | 80
[ppm]

Suét dan hdi kéo (25°C)
[MPa]

Tg (°C) 20| -10]-10]-201-10| 20 | -20 | -10 | -10 | 10

Bang 5

Vidu 11 12 13 14 15 16 17 18 19 | 20 | 21

Ngoai quan

(nhiét 80°C/20 o o o o o o o o o 0 o

phut)
Thoi gian bao

48 72 96 24 48 | 96< | 96< | 96< | 96< | 96< | 96<
quan [gio]
D0 nhét

470 11500 | 1000| 580 | 580 | 2516| 1043| 6020 | 3306 1591| 7120
[mPa-s]

HEé s6 gidn no

tuyén tinh 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80
[ppm]

Suét dan hoi

kéo (25°C) 10l 101010} 10| 10| 10 | 10 | 10 | 10 | 10
[MPa]

Tg (°C) 10| -10-10]-t0]-10f 0 |-10| 10 | O |-10 | 10
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Béang 6
Vi du so sanh 1 2
Ngoai quan (nhiét 80°C/20 phut) o o
Thoi gian bao quan [gio] 0,1 12
Do nhét [mPa-s] - 580

Hé s6 gian n& tuyén tinh [ppm] - -

Suét dan héi kéo (25°C) [MPa] - -

Tg (°C) R }
Hoa chit 1
(B 1)

0 0
HS/\/J\O O)j\/\SH
HSWO OWsH

o) 0
(B2)

0
Hs/\/l\o
HS\/\[(O OY\/SH

0 0
(B 3)

%\/O
O SH
0 6
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(B4)

Hoa chét 2

(D1)
N=°

S ok
AR N
o ARG

(E2)
CHj
CH3—CI:H~O 0—C—CHs
CHs \Al/ \CH
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Hoa chét 4
(F1)
C —
O
[
C=0
CHy 2 g CHz
H
g
CHy
(G1)
H, H H, H H, H
C T C T C c\:
CH CH HC
0O
| H ;
CH, CH, H,C
L gn
n=5

Héa rdn bang cdch gia nhiét va quan sdt ngoai quan cua san phdm héa ran dwogc
thudwoc

MB&i hop phén nhya thu duge trong cac vi du tir 1 dén 21 va cac vi du so sanh
1 va 2 dugc dat 1én trén tim nong & nhiét do 80°C va dugc dé yén trong 20 phut. Két
qua la, tur mdi hop phén nhua theo cac vi du tir 1 dén 21 va céc vi du so sanh 1 va 2,
thu dugc mot san phém nhya hoa rin duge cd ngoai quan tdt. Cac san phém nhua hoa
rén thuduge duoc chich bsi dung cu dang miii tiém dé x4ac nhén liéu san phém da hoa
rén duogc hoan toan hay chua. San phérn nhua hoa rén chua héa rin dugc hoan toan va
gin nhu & trang thai 10ng s& duoc danh gia 1a co chét luong kém (X), va san phim hoéa

ran dugc hoan toan s& dugc danh gid 1a c6 chit lugng tét (O).

Cac két qua dugc thé hién trén cac bang tir 4 dén 6.
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Héa rén bang cdch chiéu xa UV, va quan sdt ngoai quan ctia san phdm héa ran dwoc

thu dwoc

MB&i hop phin nhura theo cac vi dy tir 1 dén 21 va Cac vi du dbi ching 1 va 2
duoc chibu xa voi anh sang cuc tim (ultraviolet light - UV) sir dung thiét bi chiéu xa
UV loai 10 bang chuyén & didu kién cuong do birc xa 1a 400 mJ/cm?. Két qua 13, tir
mdi hop phén nhua theo cac vi du tu 1 dén 21 thu dugc mot san phém nhya hoa rin
héa ran dugc toi mic do c6 kha ning duge ¢ dinh so bo. Cu thé, san phérn nhua héa
rén theo vi du 5 chira chit khoi mao polyme hoa gbc ctmg hon san pham cua c4c vi du
khéc, va nho d6 viéc hoa rin bang cach chiéu xa UV ciing dé dang dugc thuc hién.
Xdc dinh thoi gian bdo quadn

Thoi gian bao quan ctia mdi hop phan nhua theo céc vi dy tir 1 dén 21 va cac
vi du so sanh 1 va 2 dugc do. Nhu duoc thiy tir cac két qua trong cAc bang tir 4 dén 6,
thoi gian bao quan ctia mdi hop phén nhua theo céc vi du tir 1 dén 21 1a it nhat 24 gio
(vi du 14). Do do, ¢6 thé dat duogc thdi gian bao quan du dai cho cac st dung trong
thuc té. Trai lai, thoi gian bao quan cia mdi hop phan nhya theo cac vi du so sanh 1 va
2 nhiéu nhét chi 1a 12 gio (vi du so sanh 2). Do d6, khong dat dugc thoi gian bdo quan
du dai cho st dung thuc té.

Xdc dinh do nhot

Do nhét ctia mdi hop phﬁn nhua theo cac vi du tur 1 dén 21 va céc vi du so
sanh 1 va 2 duogc do.

Cu thé, do nhét tai tdc do 10 vong/phut dwoc do boi thiét bi TV-22
Viscometer TVE-22H (dong co hinh con: 1°34'xR24) duoc san xudt bdi TOKI
SANGYO CO., LTD., trong khi nhiét 4§ cta hop phﬁn nhua dugc giit tai 251£2°C.

Xdc dinh hé 50 gian no tuyén tinh

Hé sb gian nd tuyén tinh ctia mdi hop phin nhwa theo cac vi du tir 1 dén 21 va
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cac vi du so sanh 1 va 2 dugc do.

Cu thé, hop phdn nhwa dugc phét 1én tim thép khong ri c6 kich thudce
40mmx60mm nh¢ may in rd-né-6 sao cho do diy mang dugc héa cing 1a 150+£100pm
dé tao thanh mang. Mang dugc dé yén & nhiét do 80°C trong mot gior dé hoa ran dugc.
Mang dugc tach ra khoi tAm thép khong ri, va duoc cit thanh doan c6 kich thuéc dinh
trude (Smmx40mm) bing méy cit. Poan nay dugc hoan thién bing gidy rap dé tao
thanh bé mit nhdn. Mang dugc do bang cach st dung thiét bi phéan tich co nhiét, xéri
TMA4000SA, dugc san xuit boi Bruker AXS, Inc., hoic thiét bi twong duong dudi

ché d6 tmg suat, va hé so gifn nd tuyén tinh dugc xac dinh.
Xdc dinh sudt dan hoi kéo

Suét dan hdi kéo ciia mdi hgp phan nhya theo cac vi dy tir 1 dén 21 va céc vi

du so sanh 1 va 2 duogc do.

Cu thé, hop phin nhua dwgc phét 1én tim thép khong ri c6 kich thude
40mmx60mm nhd may in rd6-né-o sao cho do diy mang duoc héa cing 12 150+100um
dé tao thanh mang. Mang dugc dé yén & nhiét d¢ 80°C trong mot gid dé duogc hoa
cing. Mang dugc tach ra khoi tAm thép khong ri, va duoc cit thanh doan c6 kich thudc
dinh trudc (Smmx40mm) bangmay cét. Doan nay duoc hoan thién bang gidy rap dé
tao bé mat nhin. Mang dugc do bﬁng cach st dung thiét bi phén tich co hoc dong
(dynamic mechanical analysis - DMA) dugc san xuét boi Seiko Instruments Inc., theo

JIS C6481. Suét hru tai 25°C dwoc sir dung lam suét dan hoi kéo.
Xdc dinh Tg

Tg ctia mdi hop phén nhua theo céc vi du tur 1 dén 21 va cac vi du so sanh 1 va

2 duoc do.

Cu thé, hop phﬁn nhua dugc phét 1én tAm thép khong ri c6 kich thude

40mmx60mm b&i may in rd-né-6 sao cho dd day cua mang dugc hoa cing la
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150+100pum d& tao thanh mang. Mang dugc dé yén & nhiét do 80°C trong 1 gio dé hoa
cimg. Mang dugc tach ra khoi tAm thép khong ri, va cét thanh doan ¢6 kich thudc dinh
trude (Smmx40mm) bing mdy cit. Poan nay dugc hoan thién bing gidy rap d8 tao bé
mit nhan. Mang dugc do bang cich st dung thiét bi phan tich co hoc dong (dynamic
mechanical analysis - DMA) dugc san xuat boéi Seiko Instruments Inc., theo JIS
C64381.

Céc két qua do cua thoi gian bao quén, do nhét, hé sb gidn nd tuyén tinh, suét
dan hdi kéo, va Tg trong céc vi du tr 1 dén 21 va céc vi du @i chiing 1 va 2 nhu duge
thé hién trén céc bang tir 4 dén 6.

Xem xét cdc két qua

Nhu c6 thé thdy tir cac két qua trong cac vi du tir 1 dén 21, thoi gian bao quan
cta hop phin nhya theo sang ché 13 it nhat 24 gio, va dat duoc thoi gian bao quan du
dai cho cac hoat dong thuc té.

Trai lai, do mdi hop phan nhya theo cac vi du dbi ching 1 va 2 khong chua it
nhét mot chét e ché qua trinh polyme hoa gbe va chit 1am cham qua trinh polyme héa
anion, nén thoi gian bao quan t6i da 1a 12 gio, va khong dat dugc thoi gian bao quan
du dai cho cac str dung thuc té.

Nhu c6 thé thiy tir céc két qua trong cac vi du tr 1 dén 21, t6t hon néu ty 1&
theo khdi lugng ctia ham luong cua chét 1am chim qua trinh polyme hoa anion (E) so
v6i thanh phéan ctia tac nhén hoa rén 4n (C) nam trong khoang tir 0,001 dén 1,0 & thu

duoc thoi gian bao quan dai hon.
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YEU CAUBAO HQ
1. Hop phan nhua chtta nhua acrylic (A), hop chét thiol (B), tdc nhan hoa ran 4n (C),

chét tc ché qua trinh polyme héa gbe (D), va chit lam chidm qua trinh polyme héa

anion (E),
trong do it nhét mot trong s6 nhua acrylic (A) va hop chét thiol (B) la da chic;

ty 1é twong duong cta nhya acrylic (A) so voi hop chét thiol (B) nim trong

khoang tir 0,5 dén 2,0,

ham lugng cua chét wc ché qué trinh polyme hoa gbe (D) nam trong khoang tir

0,0001 dén 1,0 % khéi lwong tinh theo tong luong hop phan nhya,

ty 1€ theo khéi luong giita ham lugngciiachét 1am chdm qua trinh polyme hoa
anion (E) v6i ham lugng cla tac nhan hoa rdn 4n (C) nam trong khoang tir 0,001 dén
1,0, va

chét 1am cham qu4 trinh polyme hoa anion (E) 1a este borat.

2. Hop phan nhya theo diém 1, trong d6 chét tc ché qua trinh polyme hoa gbe (D) 1a

nhdm N-nitroso-N-phenylhydroxylamin.

3. Hop phan nhya theo diém 1 hoic 2, trong do hop phan nay chira chét khoi mao

polyme hoa gbe (F).

4. Hop phan nhu:a theo didm bét ky trong s6 céc diém tir 1 dén 3, trong d6 hop phan

nay chira polybutadien(G).

5. Hop phén nhya theo diém bt ky trong sé cac diém tr 1 dén 3, trong d6 hop phan

nay chira polybutadien (G) c6 hai hodc nhiéu hon hai nhém glyxidyl.
6. Chét két dinh chtra hop phan nhya theo diém bat ky trong s& cac didm tir 1 dén 5.

7. Chét bit kin chtra hop phén nhya theo diém bat ky trong sb cic diém tir 1 dén 5.
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