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(57) Séng ché dé cap dén amino (meth)acrylat polyme thich hop dé sir dung trong céc
ché phim hoéa rin bang birc xa, trong d6 amino (meth)acrylat polyme 13 san phdm phéan
ting cta cht déng tring hgp hoan chinh amin bac hai (A) va (meth)acrylat da chirc (B);
trong d6 chat ddng trung hop hoan chinh amin béc hai 13 san phim phan tmg cia
(meth)acrylat ludng chirc (Ai) va amin phan tng kép (Aii); (meth)acrylat da chirc (B) khac
v6i (meth)acrylat ludng chirc (Ai) va (meth)acrylat da chirc bao gdm hai hodc nhidu nhém
(meth)acrylat.

Sang ché ciing dé cap dén quy trinh didu ché amino (meth)acrylat polyme, ché phidm
hoa rin bing birc xa bao gdm amino (meth)acrylat polyme, chit nén dugc phu, phuong
phap pht va phuong phép cai thién quy trinh héa rin bang ché phdm héa rin nay.
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Linh vire k§ thuit dwgc de cip

Sang ché dé cap dén amino acrylat polyme diing dé sir dung trong cac ché pham hoa
rin bing bic xa. Sang ché ciing dé c4p dén quy trinh diéu ché amino (meth)acrylat
polyme; ché pham hoa ran bing birc xa chira amino (meth)acrylat polyme; phuong phép
phu san pham vit liéu nén bing ché phdm hoéa rin biang birc xa nay va sir dung amino
(meth)acrylat polyme trong chét phii va myc. Amino (meth)acrylat polyme dac biét thich
hop cho céc tmg dung myc in offset hodc litd. Amino (meth)acrylat polyme c6 thé dugc
sir dung 1am chét ting cudng UV trong cac ché phdm c6 thé hoa rin bang birc xa. Amino
(meth)acrylat polyme theo sang ché thich hop dé cai thién viéc héa rén 16p phtt hodc muc
st dung tia UV tiéu chuén vd/hoic tia LED UV,

Tinh trang k§y thuit ciia sang ché

Peén UV LED, so véi dén hd quang thiy ngan truyén thong, ngay cang dugc st
dung nhidu hon trong cac tmg dung muyc in dd hoa vi ching an toan hon, tiét kiém nang
lwong hon va than thién véi moi truong hon. Pén UV LED vé co ban phat ra tia don sic

trong ving UV-A ctia quang phd UV.

Ut ché oxy 12 mot van d@ ton tai tir 1au dbi voi cac 16p phi hoa réin bang phuong
phép trung hop gbc tu do. Oxy phén tir c6 thé pha v v& mit vat Iy trang théi ba cta chit
khoi mao quang/chét ting nhay, hoic n6 c6 thé loc cac gbc ti do hodc céc trung tdm gbe
hoat dong dé tao ra cac gbc peroxit khong phan tmg. Két qua cubi cing bao gdm tir viée
gidm céc dic tinh phu cua 16p phu dén khong héa ran, cic bé mit 16ng trén 16p phi. Van
dé nay tham chi con rd rang hon trong c4c phwong phap hoéa ran cuong d6 thép, ching
han nhu héa rin bang tia UV-LED hodc tia UVA, thudng din dén bé mit bi dinh, khong
dugc bao vé. Co nhitng phuong phép vit Iy va hoa hoc da biét dé 1am giam sy e ché OXy

hodc cai thién qua trinh hda ran bé mat.
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Lién két ngang ctia 16p pht hodic muce c6 thé héa rén bang tia UV chi ¢6 thé ¢6 hiéu
qué khi c6 sy chong phut tét véi viéc hip thu clia cac loai chit khoi mao quang (PT). Chi
mot b PI duogc chon héip thu hi€u qua trong ving budc séng cu thé nay, va ching déu

huéng t6i muc tiéu tt thong qua viée héa rén 16p phu.

Tuy nhién, khi sir dung van con ton tai mdt van dé 16n vé trc ché oxy dan dén viéc

hoéa ran bé mit khong hoan thién cang rd rang hon.

C6 thé str dung cac chit ting cudng amin dé giam thiéu tc ché oxy va gilp tang kha
ning phan tng bé mit. Chét ting cudng amin duoc st dung tir 14u trong céc ché phim
héa rin b%lng buc xa vi hiéu tng cdng luc cia chiung giy ra boi su hién dién cta cac
nguyén tir nito c6 thé hoat ddng nhu chit cho electron. Cac chit ting cudng amin nay co
thé 12 chét béo hodc chit thom. Cac nhém amino duoc biét 1a c6 kha nang tang tdc lien
két ngang UV bing cach tham gia vao co ché mdi hai phén tir, véi su hién dién cia cac
chit khoi mao quang (PI) nhu benzophenon. Do ciing mot hé thdng chét cho electron nay,
ching cling tao ra cic carbon cho hydro hiu qua & vi tri alpha ctia nguyén tir nito, dén
lugt ching, ching ting cudng phan tng héa rin bé mit khi hinh thanh loai birc xa lan
truyén nhanh. Hon nita, chiing hoat dong nhu mot chét thu hdi oxy trong céc cong thic

hoa ran bang birc xa.

Céc chit ting cudng amino trén thi truong hién nay c6 nhuge diém 1a viée sir dung
chiing trong phwong phap héa rin bing dén LED UV bi han ché. Cac vt liu hién tai
duoc ching minh 14 khong phit hop 1im dé sir dung trong muc, ching han nhu do van d&
di chuyén trong bao bi thuc phdm hoic do kha ning hoa tan mot phan trong nude cia
chiing gdy can tré can bang ddu-nudc ciia muc in offset. Day thuong 1a trudng hop dbi
v6i cdc amin aliphatic. Hon nita, cac chét ting cudng amino da biét thuong gay ra hién

tugng hoa vang.

Céc chit ting cudng amin thom thudng cho thay kha ning hoa tan trong nuéc thip
va thich hgp hon cho cac ung dung myc in offset. C4c chit ting cudng amin thom
thudong duge sir dung bao gdm etyl 4-N,N-dimetylaminobenzoat (EDB) va 2-etylhexyl 4-
N,N-dimetyl aminobenzoat (EHA). Tuy nhién, nhitng aminobenzoat nay ciing c¢6 nhitng
ménh di chuyén duoc trong 16p pht dugc hoéa rin. Hon nita, doc tinh cta cac hop chét

nay khong phai lic nao ciing rat kha quan.
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Chét ting cuong amin thom polyme c¢6 chudi polyete giita cac gbc aminobenzoat
nhu durge mo ta trong cong bd WO 2007/017298 ¢6 thé din dén it manh di chuyén hon.
Tuy nhién, mic du su ra doi cia chudi polyete c6 thé c6 anh huéng c6 hai dén céac dic

tinh ctia 16p phi dwoc hoa rén.

Tai liéu US 2010/0048756 bdc 16 viée diéu ché va st dung aminoacrylat tir phan
Ung cua cdc monome acrylat da chtrc va céc amin chinh (hoat tinh sinh hoc) trong viéc
cai thién dd bam dinh véi chit nén nhua. Thong thudng, c4c loai aminoacrylat nay chra
mdt lugng dang ké cac hop chét di(meth)acrylat khdi hwong phan tir thap c6 thé di chuyén

tir 16p phtt hodic muc da héa rén.

Tai liéu EP1731541 boc 16 viée diéu ché aminoacrylat tlr polyol (meth)acryl hoa
etoxyl héa/propoxyl héa v6i cdc amin bac mot va/hodc bac hai dé tao ra cac hop chét c6
xu huéng gidm di chuyén tir cdc ché phim @3 hoa rin. Tai liéu EP1731541 chi ra ring
cdc monome khdi luong phén tir thdp, ching han nhu hexandiol diacrylat (HDDA) va
trimetylolpropantriacrylat (TMPTA), nén dugc st dung ¢ muirc duéi 10 phan trim (trong
lwgng/trong lugng) va t6t hon 13 it hon 5 phén tram (trong luong/trong lwgng) ché phim

héa rdan bang nidng lugng.

Cong bd WO06131259 boc 16 ché phédm hoa rén bing birc xa 6 thé chibt xud thap
c6 chira amino acrylat gdc tri- hodc tetra acrylat duge etoxyl hoa va/hodc propoxyl hoa.
Ham lugng amin cla cac amino acrylat dugc md ta 1a tuong d6i thap, diéu nay lam cho

chiing it thich hop dé sir dung trong cac ing dung héa rin ning lugng thép.

Do d6, 16 rang 13 cn ¢6 mot amino (meth)acrylat méi c6 thé khic phuc it nhit mot

sO hodc tat ca cac nhuogc diém trén.

Bin chit ky thuit ciia sang ché

Céc nha sang ché da bét ngd tim ra mdt hop chit khic phuc duoc, it nhit mot phén,
néu khoéng phai 14 hoan toan, cac vin dé néu trén bang cach d& xuét amino (meth)acrylat
polyme nhur duge mo ta trong diém 1. Theo d6, khia canh thir nhét cua sang ché d& cap
dén amino (meth)acrylat polyme thich hop dé sir dung trong c4c ché phidm héa rin bang
birc xa, trong d6 amino (meth)acrylat polyme 13 san phim phan g ctia chét dong trung

hop hoan chinh amin béc hai (A) va (meth)acrylat da chic (B), trong d6 chét déng trung
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hop hoan chinh amin béc hai la san phim phan tmg cta (meth)acrylat ludng chuc (Ai) va
amin phan tng kép (Aii), va trong do (meth)acrylat da chirc (B) khac vé6i (meth)acrylat
ludng chirc (Ai) va (meth)acrylat da chirc nay bao gbm hai hogc nhidu nhém

(meth)acrylic.

Phat hién bt ngd 12 myc chira amino (meth)acrylat polyme nay c6 kha ndng phan
tmg tuyét voi khi dugce hoa ran bang tia UV, EB hodc tia LED, cung cép can bang nuéc
muc co thé so sanh véi cac benzoat amino ti€u chuén (nhw EDB hoic EHA) va cung cép
muc cai thién kha nang tuong thich cia sfc td so v&i cac amino acrylat tiéu chuin. Hon
nita, cdc loai muc chta amino (meth)acrylat polyme c6 mui thdp va thich hgp cho céac
loai muc c6 do di chuyén thip vi muc chira mot lugng thip hon céc monome di- hodc
mono (meth)acrylat cé khdi luwgng phan ti thip hon. Ngoai ra, amino (meth)acrylat
polyme cho phép thay thé amino benzoat trong muc in offset. Hon nita, cac loai myc
chira amino (meth)acrylat polyme khong thé hién sy ting d0 nhdt dang ké khi dugc bao
quan trong mdt thoi gian nhét dinh & nhiét do cao.

Theo séng ché, amin phan tng kép (Aii) 1a mot amin c6 hai nhém chirc phan Ung
NH. Amin phén tmg kép c6 hai nhém amin bac hai (-NH), hoic m¢t nhém amin bac mot
(-NHy). Ciing ¢6 thé 1a dé tao ra chit dong trung hop hoan chinh amin bac hai, ngudi ta
st dung hdn hop céc hop chit ctia amin bic mdt va céc hop chét c6 hai nhém amin béc
hai.

Theo séﬁg ché nay, v6i (meth)acrylat ludng chire (Ai) c6 nghia 12 hop chét bao gbm
hai nhém (meth)acrylat. (Meth)acrylat da chitc B 1a hop chét bao gdm hai hoic nhidu
nhém (meth)acrylat. T6t hon 13, (meth)acrylat da chirc bao gbm 3 hoic nhidu hon, t6t
hon 12 4 hodc nhidu hon, ching han nhu 5, 6, 7, 8, 9 hogc 10 nhém (meth)acrylat.

Trong séng ché, thuat ngit "(meth)acrylat" duoc hidu 14 bao gém ca cac hop chit
hoic din xuit acryl hoa va met acryl hoéa cling nhu hdn hgp cta ching. Thuat ngit
"(meth)acrylat" dé cap dén céc hop chit cu thé bao gdm it nhit mot nhém acrylat
(CH,=CHCOO-) va/hodc it nhit mdt nhém metacrylat (CH,=CCH3COO-). Khi ¢c6 ca
nhom acrylat va nhém metacrylat, ching co thé c6 mit trén cing mot hop chét hoic trén

cac hop chét khac nhau. Doi khi né con duge goi 1a thuft ngir "cidc nhém (meth)acrylic

4/34
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este", dung dé chi sy c6 mit clia cic nhém acrylic, nhém metacrylic hodc hdn hop cia ca

hai nhém.

Khia canh thir hai d& c4p dén quy trinh diéu ché amino (meth)acrylat polyme duoc

md ta & trén bao gom céac budc:

(i) cho phan ting it nhat mdt hop chit di(meth) acryl héa (Ai) bao gdm hai nhém
(meth)acrylat trén mdi phan tir v6i it nhdt mot amin phén tng kép (Aii) dé tao thanh

chit dong tring hop hoan chinh amin béc hai (A); va

(ii) cho phan tmg chit ddng tring hop hoan chinh amin bac hai (A) véi it nhit
mdt (meth)acrylat da chirc (B) chira it nht hai nhom este (meth)acrylic va khac véi
hop chét di(meth) acryl héa (Ai) dé thu dugc amino (meth)acrylat polyme.

Khia canh thit ba ciia sdng ché dé cap dén cac ché phim hoéa rin bang biic xa
nhu 16p phu hodc muc chira amino (meth) acrylat polyme.

Khia canh thtt tu ctia sing ché d& cap dén dén viéc st dung ché phim héa rin
bang buic xa nay trong in offset.

Khia canh thir nim dé cap dén dén chét nén duoc phii bang ché phim héa rén
bang biic xa ndy.

Khia canh th& sdu cta sang ché dé cap dén dén phuong phép phu mot vat
phim hozc chét nén bao gdm céc budc

(a) cung cAp ché phiam hoa rin bang bic xa bao gdm amino (meth)acrylat
polyme nhu dugc md ta & trén,

(b) p dung ché phim n6i trén 1én bé mat, va

(c) chiéu xa bé mit hodic vat phém bﬁng tia buc xa quang hoa.

Mot khia canh khéac dé cép dén phuwong phap cai thién su hoa rén bé mit trong 16p

phtl va myuc bao gom céc budc

(a) cung cdp ché phdm hoa rin bing bic xa chta amino (meth)acrylat

polyme nhu dugc md ta & trén,
(b) p dung ché phim nay 1én bé mit, va

(©) chiéu xa bé mit hodc vt phém béng tia btrc xa quang hoa.



48896

Theo mot phwong 4n theo cic khia canh trén cia sing ché, ty 16 mol cia
(meth)acrylat da chirc (B) so véi chat dong tring hop hoan chinh amin bac hai (A) it nhit
12 2:1. Ty 18 mol cia hop chit (meth)acrylat (B) so v6i chit déng tring hop amino (A) tt
hon 12 khong qua 10:1, tdt hon nita 14 khong qua 6:1.

Thong thuong, dang don nhét ctia hop chit (meth)acrylat da chirc (B) dwgc phan
g v&i chit ddng tring hop hoan chinh amin (A). Ciing ¢6 thé sir dung hén hop cac loai
hop chét (meth)acrylat da chirc khac nhau.

Theo mdt phwong &n khéc, lugng du mol cia amin so véi (meth)acrylat dugce sir
dung dé didu ché chit dong tring hop amin bac hai A. Luwong ctia hop chét di(meth) acryl
héa (Ai) so v6i hop chit amin phan tmg kép (Aii) sao cho ty 18 mol ctia hop chét di(meth)
acryl héa (Ai) so v6i hop chét amin phan tmg kép (Aii) nhé hon 1. Tét hon 1a ty 16 mol
ctia hop chit di(meth) acryl héa (Ai) so vé6i hop chét amin phan ung kép (Aii) 1a tir 0,5
dén 0,9, tdt hon nita 12 0,6 dén 0,8.

C6 thé st dung nhiu hon mdt loai amin phan tng kép (Aii) va/hodc nhiéu hon mot
loai (meth)acrylat ludng chirc (Ai). Tét hon 13, mot loai amin phan tmg kép (Aii) va/hodc
mdt loai (meth)acrylat ludng chirc (Ai) duoc sir dung dé didu ché chit dong trung hop
amin bac hai A.

Theo mét phuong 4n khéc, khdi lugng phén tir trung binh khéi (Mw) dugc xac dinh
bang Sic ky gel (GPC) cuia chit dong tring hop hoan chinh amin (A) 1a it nhit 250
Dalton, t6t hon 1 it nhit 300 Dalton, thdm chi 6t hon nita 14 it nhat 500 Dalton. Khéi
lwong phan tir nhiéu nhét 13 10,000 Dalton, t6t hon 1a nhiéu nhét 1a 7,000 Dalton, thim
chi t6t hon 1 5,000 Dalton, tot nhét 1a 2,500 Dalton.

Khéi lwong phan tir trung binh khéi (Mw) va khéi lugng phén tir trung binh s6 (Mn)
thuong duge do bing GPC, v6i cdc miu duge hoa tan trong THF, trén cot 3xPLgel 5 pm
¢dt Hon hop-D LS 300x7,5 mm, MW khoang tir 162 dén 377400 g/mol dugc hidu chudn

v6i chit chuén polystyren, & 40°C.

Amino (meth)acrylat polyme theo séng ché c6 chirc (meth)acrylat cao. Amino
(meth)acrylat polyme co thé bao gbm 2 nhém (meth)acrylat. T6t hon 13, amino
(meth)acrylat polyme bao gdm 3 hoic nhiéu hon, t6t hon nita 14 4 hodc nhiéu hon, ching
han nhu 5, 6, 7,8,9 hodc 10 nhém (meth)acrylat.

6/34
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Quy trinh diéu ché amino (meth)acrylat polyme bao gdm (i) cho phan ung it nhét
mdt hop chét di(meth) acryl héa (Ai) bao gdm hai nhém (meth)acrylat trén mdi phan ti
v6i it nhat mot amin phan tmg kép (Aii) dé tao thanh chat ddng tring hop hoan chinh
amin bac hai (A); va (ii) cho phan tng chat déng trung hop hoan chinh amin bac hai (A)
v6i it nhit mot (meth)acrylat da chtrc (B) chira it nhit hai nhom este (meth)acrylic va
khac vé6i hop chit di(meth) acryl hoa (Ai ). Phan ting (i) va (ii) dwoc goi 14 phan ung
cong Michael.

Theo mdt phuong 4n, phan tmg (i) va/hodc (ii) c6 thé tién hanh trong didu kién
khong c6 dung moi va/hodc chit xic téc. Thong thuong, cac phén tng c6 thé dugc thuc
hién & nhiét do tir -30 d6 C dén +150 d¢ C, nhiét d6 wu tién 1a tix 25 do C dén 100 do C.
Tét nhét 13, cac phan Gng dién ra trong khoang tir 30 dén 80 do C.

Tét hon 1a cac phan tmg (i) va/hodc (ii) dugc thuc hién trong méi trudng khi tro, vi
dy, trong diéu kién nito hoic argon. Tuy nhién, didu nay khong can thiét dé phan tng

thanh cong.

Theo mot s6 phuong 4n, chét Gtc ché trang hop dwoc thém vao hdn hop phan ung
ctia phan umg (i) va/hodc (ii). Piéu nay c6 thé gitp khong xdy ra phan ung tring hop
khong mong muédn trong phan (mg cdng Michael. Céc chét e ché trung hop thich hop
bao gdm céc sin phdm da biét, ching han nhu phenol dugc thé, ching han nhu 2,6-di-
tert-butyl-p-cresol, hydroquinon, ching han nhu metylhydroquinon va thio ete, ching han
nhu thiodiglycol hodc phenothiazin. Cac chit én dinh polyme khac ciing c¢6 thé duge
thém vao trong hodc sau phan tmg. Thong thudng, c6 thé sir dung phosphit thom hoic
béo.

(Meth)acrylat ludng chirc (Ai)

Theo séng ché, (meth)acrylat Iudng chic (Ai) 1a “di(meth)acrylat, hoac
(meth)acrylat chira hai nhém este (meth)acrylic trén mdi phén tu.

(Meth)acrylat ludng chic (Ai) thuong duoc chon tir cac este (meth)acrylic (Ail),
polyeste (meth)acrylat (Ai2), epoxy (meth)acrylat (Ai3) va/hodc (poly) uretan
(meth)acrylat (Ai4). C4c hop chéit nay da duoc biét dén trong linh vuc k¥ thut.

7134
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Este (meth)acrylic (Ail) 1a este clia axit (meth)acrylic véi diol, tirc 1a v6i hop chét
vé co ban chtra hai nhém hydroxyl. Vi du vé este (meth)acrylic thich hgp (Ail) 12 este
clia axit (meth)acrylic v6i polyol ludng chirc. "axit (meth)acrylic" c¢6 nghia 14 axit acrylic,
axit metacrylic hosic hdn hop clia ca hai. Dic biét axit acrylic dugc sir dung trong bdi
canh cuia sang ché. "Polyol ludng chirc" c6 nghia la hop chét c6 chra 2 nhém hydroxyl.
Thudng thi polyol dugce sir dung 1a polyol béo. Polyol xycloaliphatic cling ¢6 thé duoc sir
dung. Vi du vé céc polyol ludng chuc béo thich hop 1a (i) ruou di-hydric, chéng han nhu
(poly)propylen glycol (nhu propylen glycol, dipropylen glycol va tripropylen glycol; 1,3-
propandiol; (poly)etylen glycol (vi du nhu dietylen glycol, trietylen glycol, tetraetylen
glycol, polyetylen glycol); neopentylglycol (2,2-dimetyl-1,3-propandiol); 2-metyl-1,3-
propandiol (MPD); 2-etyl-2-butyl-1,3-propandiol; 1-etyl-2-metyl-1,3-propandiol; 2-etyl-
2-metyl-1,3-propandiol; 1,3-butylen glycol; 1,4-butandiol; 2,3-butandiol; 2-butyl-2-etyl-
1,3 propandiol (BEPD); pentandiol; 2-metyl-2-etyl-1,3-propan diol; 1,3-pentan diol;
2,2 4-trimetyl-1,3-pentan  diol; hexylenglycol; 1,6-hexandiol; 1,8-octan diol 1,12-
dodecandiol; 3-hydroxy-2,2-dimetylpropyl 3-hydroxy-2,2-dimetylpropanoat,
hydroxylpivalyl hydroxypivalat (HPHP); hydroxypivalat ctia neopentyl glycol) va/hodc
2.2 4-trimetyl-1,3-pentandiol (TMPD); va dang bién ddi lacton hodc lactit ctia nhitng
dang nay va dang etoxyl hoa va/hodc propoxyl hoa cta nhitng dang nay. Xycloaliphatic
polyol ciing phu hop ching han nhu 1,4-xyclohexandiol, 3,5-dimetylxyclohexanol (hop
chit cis/trans), 1,4-xyclohexandimetanol, trixyclodecandimetanol, 1,3-bis (4~
hydroxyxyclohexyl) propan, 2,24 A-tetrametyl xyclobutan 1,3-diol, 1, 3- va 1,4-
xyclohexandiol, xyclooctandiol, norbornandiol, pinandiol, decalindiol, dioxan glycol,
isosorbit va Bisphenol hydro héa A, (ib) polyol araliphatic (ching han nhu 1,3-
xylylendiol) va/ hodc (ic) polyol thom ching han nhu 2,2-bis(4-hydroxyphenyl)propan
Bisphenol A. Tét hon 14 diol 13 neopentylglycol (2,2-dimetyl-1,3-propandiol); 2-metyl-
1,3-propandiol (MPD); dipropylen glycol, tripropylen glycol, 2-etyl-2-butyl-1,3-
propandiol; 1-etyl-2-metyl-1,3-propandiol; trixyclodecan dimetanol, 2-etyl-2-metyl-1,3-
propandiol; 1,3-butylen glycol; 1,4-butandiol; 2,3-butandiol; 2-butyl-2-etyl-1,3
propandiol (BEPD); pentandiol; 2-metyl-2-etyl-1,3-propan diol; 1,3-pentan diol; 2,2,4-
trimetyl-1,3-pentan diol; hexylenglycol; 1,6-hexandiol; 1,8-octan diol 1,12-dodecandiol;
3-hydroxy-2,2-dimetylpropy1 3-hydroxy-2,2-dimetylpropanoat, hydroxylpivalyl
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hydroxypivalat (HPHP); hydroxypivalat cia neopentyl glycol) va/ hodc 2,2,4-trimetyl-
1,3-pentandiol (TMPD); 1,4-xyclohexandimetanol, norbornandiol va/hodc isosorbit. Tét
nhit 13 diol 1& neopentylglycol (2,2-dimetyl-1,3-propandiol); 2-metyl-1,3-propandiol
(MPD); 1,4-butandiol; pentandiol; 1,6-hexandiol; trixyclodecan dimetanol hodc isosorbit

diol. Ngoai ra cling ¢ thé str dung hon hop diol.

Céc (meth)acrylat ludng chirc (Ai) thich hop khac la "polyeste (meth)acrylat" (Ai2).
§ day c6 nghia 1a polyeste acrylat, polyeste metacrylat hodc hdn hop cua cé hai. Polyeste
(meth)acrylat dugc didu ché bang cich sit dung polyeste chira hyddroxyl (polyeste
polyol). Chung ¢6 thé duogc didu ché bang cach este hoa axit polycarboxylic véi polyol
bang cac phuong phap di duoc biét dén (vi du, xem P. J. Flory, J. Am. Chem. Soc. 58,
1877 (1936) va J. Am. Chem. Soc. 63, 3083 (1953) hodc bang phan ng m& vong cla
polyol véi lacton nhu caprolacton hodc lactit. Polyol 1a mot diol va axit polycarboxylic 1a
mot hop chét axit dicarboxylic tao ra mot polyeste di(meth)acrylat. Cac hop chét thich
hop vi du: EBECRYL® 5849.

(Meth)acrylat ludng chirc (Ai) thich hop khic la epoxy (meth)acrylat (Ai3). Trong
trudng hop nay, nhua epoxy dugc phan Gmg v6i axit (meth)acrylic v6i mot luong theo
phuong phép phan tich, lién quan dén chirc ning cla epoxy. Ete diglyxidyl cta bisphenol
A dic biét thich hop v& mit nay. Nhua epoxy ciing c6 thé chira mot hodc nhidu nhém
hydroxyl. Phan ung v&i axit acrylic va/hodc axit metacrylic dan dén hinh thanh c4c nhém
hydroxyl khac. Este acrylic polyhydric hodc este metacrylic nhu vay dugce goi 1a "epoxy
(meth)acrylat" (Ai3). O day c6 nghia 1a epoxy acrylat, epoxy metacrylat va hdn hop cla
ca hai. Cac hop chét thich hop bao gbm v.d. EBECRYL® 600, EBECRYL® 3708,
EBECRYL® 3701 va EBECRYL® 860.

(Meth)acrylat ludng chitc (Ai) thich hop khéc 1a (poly)uretan (meth)acrylat (Ai4).
Chang dugc hinh thanh bing cach bd sung céc este (meth)acrylic ¢6 chira hydroxyl,
ching han nhu hydroxyetyl, hydroxypropyl hodc hydroxybutyl (meth)acrylat va céc
phién ban bién ddi alkoxyl héa, lacton hogc lactit ctia n6 thanh céc dong phan don hoge
oligome chira isoxyanato dé tao ra (poly)uretan (meth)acrylat (Ai4). Thuat ngit
(poly)uretan dung dé chi ca uretan va polyuretan ciing nhu hdn hop cta ca hai. Pugc vu

tién 1a "polyuretan di(meth)acrylat". Cac (poly)uretan (meth)acrylat co thé 13 polyuretan
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diacrylat, polyuretan dimetacrylat hodc hdn hgp ctia ching. Pugc wu tién 13 polyuretan
(meth)acrylat béo va nhiéu hon nira cu thé 14 polyuretan di(meth)acrylat béo. Céc hop
chét thich hgp bao gdm EBECRYL® 8402, EBECRYL® 4858 va EBECRYL® 4859.

(Meth)acrylat ludng chirc (Ai) duge st dung trong sang ché c6 thé 14 cac hop chit
don phan, oligome va/hodc cao phén tir. Thong thudng, cac hop chit (Ai) duge st dung
c6 khéi lwong phan tir trung binh khéi (Mw) tir 150 dén 2,000, dién hinh hon 1a tir 200
dén 2,000 Dalton. Thong thuong, Mn ctia cac hop chit (Ai) nhidu nhét 12 2,000, tét hon
14 1,000, tét hon nita 12 500, va tot nhat 12 300 Dalton, va t&t nhat 1a it nhat 150 va 200
Dalton.

Theo mdt phuong 4n wu tién ctia sang ché, (meth)acrylat ludng chire (Ai) duoc chon
tir cac este (meth)acrylic (Ail) va/hodc polyeste (meth)acrylat (Ai2). Dac biét duge wu
tién trong bdi canh cua sang ché 13 cac este di(meth)acrylic (Ail).

Amin phén tng kép Aii

(Meth)acrylat ludng chirc (Ai) nhu duge mo td & trén duge phan Gng véi cac hop
chit amin phan tmg kép (Aii) d tao thanh chit ddng tring hop amin hoan chinh béc hai
(A)

Amin phan ting kép (Aii) c6 thé 13 bat ky amin nio bao gdm hai chirc NH phén ing
v6i hop chét (meth)acrylat. Vi du: hop chit amin (Aii) duoc chon tir céc hop chét amin
Aii-1 ¢6 chira m6t (chinh x4c mdt) nhém amin bac mot va/hoic tir (Aii-2) hop chit amin
chira hai (chinh x4c hai) nhém amin béc hai. Cac hop chit amin (Aii) dugc st dung trong
sang ché tot hon 1a c¢6 khdi luong phan tir tir 500 Dalton trd xudng, t&t hon 1a tir 300
Dalton tr& xubng, tham chi t6t hon nira 13 tir 200 Dalton tr& xubng. Trong séng ché nay,

khéi lugng phan tir thudng dwgc tinh tir cong thirc hoa hoc ctia amin.

Vi du vé hop chét amin (Aii-1) c6 chira mot nhém amin bac mot 12 nhitng hop chat
twong Umg véi cong thirc R1-NH2 (I), trong d6 R1 dai dién cho m{t ankyl, alkyl nay tuy
y duoc thé bang nhém hydroxy, alkoxy va/hodc aryl. Hop chit (Aii-1) c¢6 thé vi du duoc
chon tir mét hodc nhiéu chit sau day: metylamin, etylamin, etanolamin, n-propylamin,
iso-propylamin, n-butylamin, iso-butylamin, sec-butylamin, ter-butylamin, 3-

metylbutylamin, n-pentylamin, iso-pentylamin, n-hexylamin, n-octylamin, n-
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dodexylamin, 2-etylhexylamin, iso-nonylamin, xyclopentylamin, xyclohexylamin, 2-
metylxyclohexylamin, benzylamin, 2-(2-aminoetoxy)etanol, 5-aminopentanol, 3-amino-
l-propanol, iso-propanolamin, 2-amino-2-metyl-1-propanol, 2-metoxyetylamin, 2-
etoxyetylamin, 3-metoxypropylamin, 1-metoxyisopropylamin, 3-etoxypropylamin, 3-
isopropoxypropylamin, 3-(2-metoxyetoxy)propylamin, 3-(2-etylhexyloxy)propylamin,
furfurylamin, 4-(2-Aminoetyl)mocpholin va hdn hgp ciia chiing. Bén canh mot hop chét
amin bac mot c¢6 thé bao gém mdt hodc nhiéu nhém amin béc ba. Céc vi du thich hgp bao
gém N,N-dialkyl-diaminoalkan =~ va  N,N-dialkanol-diaminoalkan 14  N,N-
dialkyldiaminopropan va/hodc N,N-dialkanoldiaminopropan, vi du N,N-dimetyl-1,3-
diaminopropan (DMAPA), N,N-dietyl-1,3-diaminopropan, N,N-dietanol-1,3-
diaminopropan N,N-di-n-propyl-1,3-diaminopropan, 4-mocpholinopropylamin, 3-(N-
piperidino)propylamin va/hodc N,N-diphenyl-1,3-diaminopropan.

Céc hop chat amin phan tng kép (Aii-2) thich hop c6 thé duoc sit dung 13 vi du
nhitng hop chit twong tmg véi cong thirc R2ZHNR4-NHR3 (II) trong d6 R2 va R3 dai
dién, doc 1ap, mot alkyl, duoc thé tiy v boi hydroxy, alkoxy, amin bac ba va/hodc aryl,
v6i didu kién 12 R2 va R3 c6 thé dugc lién két dé tao thanh vong, va R4 duoc chon tir
nhém chudi alkylen va aralkylen, chira t6i da 50 nguyén tir carbon (thudng 1én dén 20
nguyén tir carbon) va ¢6 thé chira tir 1 dén 20 lién két ete (thuong tir 1 dén 8 lién két ete)
va/hoic tir 1 dén 3 lién két amin bac ba. Thuat ngir "alkylen", nhu dugc st dung & diy c6
nghia 1a dé chi cac gbc hydrocarbon thing, phan nhanh hodc mach vong hai hoéa tri. Thuét
ngit "aralkylen", nhu duge st dung & ddy c6 nghia 13 dé chi mot alkylen trong d6 mot
hoic nhiéu nhém hydro dugc thé bang nhém aryl. Tt hon 12 R4 duoc chon tir nhém céc
gbc hoa tri hai ciia etylen, 1,2-propylen, trimetylen, hexametylen, 2,2-dimetylpropylen, 1-
metyltrimetylen,  1,2,3-trimetyltetrametylen, ~ 2-metyl-pentametylen,  2,2,4-(hoic
2,4 4)trimetylhexametylen,  metaxylylen,  3,5,5-trimetylxyclohexyl-1-en-3-metylen,
bis(xyclohexyl-4-en)metan,  bis(4-metylxyclohexyl-3-en)metan,  xyclohexyl-1,3-en,
xyclohexyl-1,4-en, 1,4-bis(propoxyl-3-en)butan, 3,6-dioxaoctylen, 3,8-dioxadodexylen,
4,7,10-trioxatridexylen, poly(oxytetrametylen), poly(oxypropylen) véi 2 dén 15 don vi
1,2-propylen oxit, poly(oxypropylen-co-oxyetylen) véi 2 dén 15 don vi propylen oxit va
2 dén 15 don vi etylen oxit, 2,2-dimetylpropylen. Vi du vé cac hop chit amin (Aii-2) bao
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gdbm N,N-dimetyletylendiamin, 1,4,7-trimetyldietylentriamin, piperazin, 2,3,5,6-
tetrametylpiperazin, N,N’-di-ter-butyletylendiamin.

Ut tién céc alkylamin (Aii-1) trong d6 nhém alkyl bao gom tir 1 dén 30 nguyén tir
carbon, cu thé 1a tir 1 dén 18 nguyén tir carbon, cu thé hon 13 tir 1 dén 14 nguyén tir
carbon, thdm chi cu thé hon 13 1dén 8 nguyén tir carbon ma nhom alkyl nay tuy y c6 thé
duoc thé bing mot hodc nhiu nhém hydroxy. Thudt ngit "alkyl", nhu dugc sir dung &
day, dugc dinh nghia Ia bao gbm céc gbc hidrocarbon no don chirc ¢6 mach thing, phan

nhanh hodc nitra mach vong hodc két hop cia ching.

Cu th8 uu tién 1a etylamin, n-propylamin, n-butylamin, n-hexylamin, 2-
etylhexylamin, xyclohexylamin, n-octylamin, n-dodexylamin, 2-(2-aminoetoxy)etanol, 5-
aminopentanol, etanolamin, 3-amino-1-propanol, iso-propanolamin, 2-amino-2-metyl-1-
propanol va N,N-dialkyl-diaminoalkan, va hdn hop cta chung. Cu thé vu tién 13 etylamin,
n-propylamin, iso-propanolamin, n-butylamin, iso-butylamin, n-pentylamin, iso-
pentylamin, n-heXylamin, 2-etylhexylamin, n-octylamin va hdn hop cua ching. Uu tién

hon nita 12 etylamin, n-propylamin, n-butylamin va hon hop cta chung.

T4t hon 13 trong qua trinh didu ché chit ddng tring hop hoan chinh amin béc hai
(A), (meth)acrylat ludng chirc (Ai) duge thém vao amin hoan chinh kép (Aii) theo cich
c6 luong du amin hién dién trong sudt thoi gian phan tmg. Ciing c6 thé dao nguoc tha ty
va thém amin phan tmg kép vao (meth)acrylat ludng chic. Trong truong hop thir hai,
lugng du mol cubi ciing ciia amin phéan tmg kép dugc sir dung.

(Meth)acrylat da chirc (B)

Chét ddng tring hop hoan chinh amin béc hai (A) theo sang ché con phan ung voi
hop chét (meth)acrylat da chirc (B) khac véi hop chét (meth)acrylat (Ai) dé tao thanh
amin acrylat(meth) theo sang ché . Cac diéu kién phan mg twong tw nhu md ta & trén d6i
v6i phan tmg ciia hgp chat (meth)acrylat (Ai) véi hop chit amin (Aii) - xem phan tng (ii)
G trén.

T4t hon 13 ty 1€ mol cia hop chét (meth)acrylat da chic (B) so véi chét ddng tring
hop hoan chinh amin bac hai (A) it nhat 1 2:1. Ty 1¢ t&t hon 1a khong qua 10:1, t6t nhét
1a khong qua 6:1.
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Théng thuong mét loai don cia hop chét (meth)acrylat da chitc (B) dugc sir dung,
mic du noé co thé dugc tron véi mot hodc nhiéu loai hop chét (meth)acrylat da chirc khac.
Amino (meth)acrylat theo sang ché c6 chirc (meth)acrylat cao. Tét hon 1, chirc c6 thé 13
2 hodic nhidu hon va t6t nhit 1 3 hoge nhiéu hon, tét hon 1a 4 hogc nhidu hon, ching han

nhu 5,6, 7,8,9 hodc 10.

Hop chét (meth)acrylat da chitc (B) khic véi hop chit (meth)acrylat ludng chirc
(Ai). TSt hon 12 hgp chat (meth) acryl hoa da chirc (B) 1a hop chét (meth)acrylat ba chirc
hodc cao hon. Céc hop chét (meth)acryl hoa (B) 12 céc este clia axit (meth) acrylic voi
cac polyol, tirc 14 véi cac hop chit chita ba nhém hydroxyl tré 1én. Vi du vé polyol ba
chtre hodic cao hon thich hop dé tao hop chét (meth)acryl hoa B bao gbm ruou tri-hydric,
vi du nhung khong gi6i han & trimetylolpropan, glyxerol, lacton hogc dang bién dbi lactit
cua nhitng chét nay va dang etoxyl héa va/hodc propoxyl hoa cua nhitng chit nay; ruou
tetra-hydric, ching han nhu pentaerythritol hodc dime trimetylolpropan, cac dang bién
ddi cua lacton hodc lactit cuia nhiing chét nay va dang etoxyl hoa va/hodc propoxyl hoa
ctia ching; rugu hexa-hydric nhu nhung khong gidi han 6 dang dipentaerythritol, dang
bién ddi lacton hodc lactit cuia nhiing chét nay va dang etoxyl hoa va/hodc propoxyl hoa

cta nhiing chét nay.
Amino (meth)acrylat polyme

Tét hon 13 amino (meth)acrylat polyme c6 ham lugng li€n két d6i (tinh theo meq C
= Clg) it nhét 13 0,5 meq/g, tot hon nita 12 it nhét 0,75 meq/g, tdt nhét 12 1 meq/g. Ham
lwgng nito ctia (meth)acrylat polyme theo sang ché tét hon 12 tr 1 dén 6 meq N/g, tt hon
nita 1a tir 1,2 dén 5 meq N/g va tdt nhét 1a tir 1,4 dén 4 meq N/g. Thong thudng, amin
(meth)acrylat polyme theo sang ché 1a chét 1ong & nhiét do phong va c6 d6 nhét & 25°C
ir 200 dén 200.000 mPa.s, tdt hon 1a tir 500 dén 100.000 mPa.s, tot nhat 1a tir 1.000 dén
75.000 mPa.s. PO nhét thuong duge do bing miy do luu bién dang hinh nén va dang tAm
MCR100 (Paar-Physica) theo ISO 3219. Hinh dang hé théng do d do amino
(meth)acrylat polyme theo sang ché c¢6 duong kinh 50 mm va géc 1° cho hinh nén. HE
thdng do 12 mot dudng cong dong chay voi tbc do cat co kiém soat, tir D = 0 s-1 (49 nhét

bing khong), D =2.5 s-1 dén D = 2500 s-1 & 25°C.
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Amino (meth)acrylat polyme theo sang ché ciing c6 mui nhe sau khi héa rén, didu
nay 1am cho chiing c6 thé sir dung dwoc trong céc ng dung nhu bao bi thuc phdm, noi

can tuyét ddi tranh mui la.

Hon nita, cdc amino (meth)acrylat nay cho thy thoi gian sir dung da 1au dé 1am cho
ching c6 thé st dung duoc trong moi truong cong nghiép. Cudi cing, cdc amino
(meth)acrylat ndy thuong c6 d6 mau thip (du6i 1 Gardner), khién chiing c6 thé sir dung

dugc trong céc 16p pht, chat két dinh hodic vecni trong subt.

Céc amino (meth)acrylat polyme dic biét rit hidu qua trong cac tmg dung hoa rin
ning luong thip. Ching ciing thich hop trong c4c ing dung ddi hoi tbe d6 hoa rén cao

nhu nganh nghé thuat dd hoa.

Amino (meth)acrylat polyme theo sang ché va/hodc ché phidm héa rén bang birc xa
chira amino (meth)acrylat polyme, rat thich hop dé st dung l1am chit ting cuong héa rin
bé mit va do d6 1am ting d6 hoa rén bé mat khi dugc str dung trong 16p pht cho céc g
dung UV va hon thé nita, cu thé 13 cac tng dung LED UV. Chung hoat dong hiéu qua

nhu céc chét ting cudng amin.
Amino (meth)acrylat polyme c6 thé 1a polyme dugc biéu thi bang cong thirc (1)
B’-Aii’-[Ai’-Aii’]n-Ai’-Aii’-B’ (D);
Trong d6
n 13 s6 nguyén tir 0 dén 10
Ai’ 1a don vi c6 ngudn gbe tir hop chét di(metacrylat) Ai
Aii’ 12 don vi c6 ngudn gbe tir hop chit amin phan g kép Aii
B’ 14 don vi c6 ngudn gbc tir hop chét (meth)acrylat ludng chirc B.
Chét ddng tring hop hoan chinh amin bac hai ¢6 thé dugc bidu thi bing cong thirc
(ID):
Aii”’-[AT’-Aii’n-Ai’-Aii”” (10);
Trong d6 n 14 s6 nguyén tir 0 dén 10

Ai’ 1a don vi c¢6 ngudn gdc tir hop chit di(metacrylat) Ai
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Aii’ 12 don vi c6 ngudn gbc tir hop chit amin phan tmg kép Aii

Aii>’ 1a don vi c6 ngudn gdc tir hop chét amin phan tng kép Aii va bao gdbm mot

nhom amin bac hai.

Céac amino (meth)acrylat polyme theo sang ché c6 thé dugc str dung dé san xuét 16p
pht, son, myc, vecni (k& ca vecni in d@) va chit két dinh nhung ciing dé san xuét 16p phu
gel, vat li¢u tdng hop, ché phdm dic hozc sin pham 3D. Vit liéu clia séng ché con phi

hop dé sir dung trong in 3D.
Ché ph4dm hoa ran bang biic xa

Ché phim héa rin biang birc xa dugc st dung trong sang ché t6t hon 13 chira it nhét
0,5 phan trim trong lugng mot hodc nhiéu amino (meth)acrylat polyme nhu dugc mé ta &
trén (bit ky loai ndo & trén). Tét hon nita 13 ché phim chira it nhit 2 phan trim trong
luong mot hodc nhiéu amino (meth)acrylat theo sang ché. Tét nhit 1a ché phadm chia it
nhéit 5 phan trim trong luong mot hodc nhiéu amino (meth)acrylat theo sang ché. Lugng
amino (meth)acrylat polyme theo sang ché thuong khong vuot qua 99 phén trim trong
lwong (phan trim trong lugng). Tét hon 14 lwong amino (meth)acrylat polyme theo séng
ché thuong khong vuot qua 90, t6t hon 14 75, t6t nhit 13 50 phan trdm trong lugng (phin

tram trong luong).

Amino (meth)acrylat polyme theo sang ché dugc phat hién 1a rat hiéu qua trong qué
trinh hoa rén UV va EB (chum dién ti¥) va c6 thé duoc sir dung mot minh hodic cling véi
tidn chdt polyme hoa rin biang bic xa khic (C). Thudt nglt "khac" c6 nghia 1a

(meth)acrylat khac v6i amino (meth)acrylat theo sang ché.

Thuét ngit tién chit polyme dugc st dung dé chi mdt monome hoic oligome hoic
hdn hop ciia ching ¢6 chirc ndng polyme hoa thich hop, t6t hon 12 bao gdbm & cac dau cia
chudi hozic bén doc theo chudi, mot hodic nhidu nhém acrylic, metacrylic hogc vinyl. Tién
chét polyme héa ran bang birc xa nay thudng 1a monome hodc oligome bao gdm mot
hodc nhiéu nhém acrylic, metacrylic hodc vinyl. Tét hon 14 n6 13 hop chét (meth) acrylat
héa (C) khac v6i amin (meth)acrylat polyme theo siang ché. Ché phdm hoa rin bang buc

xa c6 thé tiry y bao gdm 1 phén tram mot hodc nhidu hop chét (meth)acryl héa (C).
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Cac oligome (Cl) dugc uu tién bao gbm oligome acrylic (meth)acryl hoa,
(meth)acrylat axit thom, polybutadien (meth)acryl hoa, polyeste (meth)acryl hoa, uretan
(meth)acrylat, epoxy (meth)acrylat va (meth)acrylat siéu phin nhanh nhu polyeste polyol
(meth)acrylat siéu phan nhéanh. Céc oligome (C1) dugc vu tién 1a nhiing chét c6 khéi
luong phéan tir trung binh it nhét 13 1,000 va khong qua 6,000 Dalton.

Khi duge st dung, lugng oligome (C1) trong ché phim c6 thé hoa rin bang birc xa
thuong it nhét 12 1 phan trdm trong luong, t6t hon 1a it nhét 13 5 phan trdm trong luong,
t6t nhét 12 it nhat 10 phan trim trong lugng. Lugng oligome thuong khong vuot qua 95
phin trim trong lugng, tdt hon 13 né khong vuot qua 90 phén trim trong lugng, t6t nhét

14 n6 khong vuot qua 75 phan trim trong lugng, so v6i tbng trong lugng.

Ché phim héa rin bang btic xa ciing c6 thé chira cac monome (meth)acryl hoa (C2)
¢6 khéi lwong phan tir thip hon nhu axit (meth)acrylic, beta-carboxyetyl (meth)acrylat,
butyl(meth)acrylat, metyl(meth)acrylat, isobutyl (meth)acrylat, 2-etylhexyl(meth)acrylat,
xyclohexyl (meth)acrylat, n-hexyl (meth)acrylat, isobornyl (meth)acrylat, isooctyl
(meth)acrylat, n-lauryl (meth)acrylat, octyl/decyl (meth)acrylat, 2-
hydroxyetyl(meth)acrylat, phenoxyetyl(meth)acrylat, nonylphenoletoxylat
mono(meth)acrylat, 2-(2- etoxyetoxy)etyl(meth)acrylat, 2-butoxyetyl (meth)acrylat,
Cardura (meth)acrylat ((meth)acrylat ciia glyxidyl este cua axit neodecanoic con dugc
biét 1a Cardura(R) E-10P), phenylglyxidylete(meth)acrylat va cac din xuit etoxyl héa
hodc/va propoxyl héa ctia chung, (meth)acrylat thu duge tir qua trinh este héa v6i axit
(meth) acrylic cta ete glyxidyl béo, cu thé 1a nhing acrylat trong d6 chudi alkyl bao gdm
tir 6 dén 24 nguyén t carbon, t6t hon 13 tir 8 dén 18 nguyén tir carbon, va/hodc cla este
glyxidyl clia axit carboxylic no va khong no, cu thé 1a cac este glyxidyl cua axit alkyl
carboxylic mach dai, trong d6 chudi alkyl, 1,6- hexadiol di(meth)acrylat, trixyclodecan
dimetanol di(meth)acrylat, isosorbit di(meth)acrylat, di hodc tri propylen glycol
di(meth)acrylat, neopentylglycoldi(meth)acrylat etoxyl hoa va/hodc propoxyl hoa,
isosorbit di(meth)acrylat, va va cac dan xuét etoxyl hoa va/hodc propoxyl hoa cia chiing,
bisphenol A di(meth)acrylat va cac dAn xuét etoxyl héa va/hodc propoxyl héa clia chung,
trimetylolpropantri(meth)acrylat va cac din xuit etoxyl hoa va/hodc propoxyl héa cia
chung, di-trimetylolpropantri(meth)acrylat, glyxeroltri(meth)acrylat va cac din xuit

etoxyl héa va/hodc propoxyl hoa cia chung, pentaerythritoltriacrylat (PETIA) va cac dan
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xuit etoxyl hoa va/hodc propoxyl hoa clia ching, dipentaerythritol penta hodc hexaacrylat

va cac din xuét etoxyl hoa va/hoic propoxyl hoa cia chung.

Khi duoc st dung, sb lugng monome (C2) trong ché phdm hoa rin bang blc xa
thudng 14 it nhét 1 phan trdm, t6t hon 13 it nhat 5 phan trim trong luong, tt hon nira 1a it
nhit 10 phan trim trong lugng. Sb luong oligome thudng khong vuot qua 99 phén trim
trong luong, t5t hon 1a khong vugt qua 95 phan trim trong lugng, t5t nhat 12 khong vuot

qué 80 phén tram trong lugng so voi tong trong luong.

Theo mot phuong 4n cu thé cua sang ché, hop chét (C) 1a mot amino (meth)acrylat
khéac vé6i (meth)acrylat polyme theo sang ché. Vi du vé amino (meth)acrylat nhu viy 14
EBECRYL(R) 80, 81, 83, 85, LEO 10551, LEO 10552 hoac LEO 10553 c6 san tir Allnex.
Tuy nhién, tdt hon 13 khong st dung amino (meth)acrylat (C) loai nhu vay.

Ché pham c6 thé héa rin bang buc xa duge st dung trong sang ché thudng bao gdm
it nhat mot chét khoi mao cam quang 13 hop cht c6 thé tao ra cac gbc bang cach hép thy
4nh sang, dién hinh 14 tia UV. Cac chét khoi mao cam quang dién hinh dugc mé ta trong
"Ho6a hoc cua qué trinh trung hop gbc tu do", dugc bién tap bdi Graeme Moad va David
H.Solomon; Pergamon (1995), tir trang 84 dén 89. Chét khoi mao cam quang hoc c6 thé
sit dung trong céc ché phim duogc st dung trong sing ché c6 thé dugc chon tir
hydroxyketon, aminoketon, benzildimetyl-ketal, axyl phoshin, din xudt benzophenon,
thioxanton va hdn hop cua ching. Céc chit khoi mao cdm quang polyme hogc da chirc da
biét chibt xuit khé hon cdc san phAm monome dugc wu tién. Thong thudng, lugng chit
khoi mao cam quang trong ché phdm bao gbém tir 0 dén 15 phin tram trong luong, t6t hon

1a tir 1 dén 10 phén trim trong lugng, t6t nhit 1a tir 1 dén 5 phén tram trong lugng.

Theo mot cach khac, ché phdm hoa rin bang buc xa theo sang ché hoéa rin ma
khong cin chat khoi mao cam quang, thuong 12 bang chum tia dién tir qua héa ran tia cuc
tim khong c6 chat khoi mao cadm quang ciing ¢6 thé dugc, ching han nhu khi sir dung dén
Excimer.

Ché pham hoa rin bang burc xa ciing ¢6 thé chira cac chit phu gia thuong duge sir
dung trong vecni, son, chét phu, chét két dinh va muec, chéng han nhu chit 1am wét chét
nén, chit chong bot, chét phan tan, chét didu chinh dong chay, chat chéng truot, chét pha

loang déo, chét chéng chay, chét bao vé tia UV, chét xuc tac két dinh, chét tdng cuong
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amin, chit gia cb va chit bn dinh. Téng lugng phu gia thuong duge st dung thudng
khong vugt qua 10 phén trim trong luong. Tét hon 13, ché phdm bao gdm tir 0,01 dén 5

phin trim trong lugng chét phu gia thudng duge st dung nhu duwgc md ta & trén.

Ché phém héa rin béng birc xa cling c6 thé chira mot hodc nhidu bdt mau, chit mau
hodc chit nhudm mau. Chét nhuém mau, chit mau va bdt mau c6 thé st dung trong ché
phim ciia séng ché 1a cac chit mau dugc biét dén trong linh vuc k¥ thuit nay. Danh sach
cc chit nhudm mau nhu vay c6 thé dugc tim théy trong Chi s6 mau. Cu thé hon, nhitng
chét nhuém mau d6 c6 thé dugce trich din trong Process Yellow 13 (Diarylide Yellow -
Irgalite BAW of Ciba, Permanent GR of Clariant), Process Magenta Pigment 57 (Bona
Calcium - llobona 4BY of Sun, Irgalite SMA of IGM), Process Blue 15.3 (Déng
Phthalocyanine - Irgalite GLO ctia IGM, Hostaperm Blue B2G cua Clariant), Process
Black 7 (OXidised Carbon Black - Special Black 250; Special Black 350 of Degussa), V.V.
C4c chit nhudm mau va/hodc bdt mau duoc wu tién st dung & 0 dén 50 phﬁn trdm trong
lwong cua tdng trong lugng cua ché phdm hoa rin bang birc xa, t6t hon 1a & 0 dén 40

phén trim trong lugng.

Ché phAm hoéa rin bing bic xa ciing c6 thé bao gdm tir 0 dén 20 phan trim trong
lwong chit don hoic chét pha lodng hoic dung moi khong phéan ung. Ché phdm héa rin
bing birc xa theo sang ché c6 thé duogce tao ra bing cach tron cac hop chét di chon ciia
chung theo cac phuong phép thong thuong da biét. Hdn hop c6 thé dugc gia nhiét, néu

muon, dé de€ tron.

Ché phidm héa rin bing biic xa nhu duge md ta & trén dugc sir dung @& 1am vecni
(bao g@)m vecni in d¢), chét phu, son, chét két dinh va myc. Muc duoc hiéu 1a muc long
cling nhu myc dan. Cu thé, muc in ndi béng khudén mém, muc in béng lyc, myc in phun,
muc in offset va/hodc muc in chup tinh dién co thé dugce san xudt b:?mg cach st dung
amino (meth)acrylat theo sang ché. Muyc thuong chira bot mau, chit mau va/hodc chét
nhudm mau ciing véi cac chat phu gia co thé c6 khéac nhu chit don, chat 1am wét va diéu
chinh dong chay, chét phu gia lang phing bé mit, chét diéu chinh d6 nhét va chét phan
tan. Chung con c6 thé dugce st dung trong viée san xudt vat liéu téng hop va 16p pha gel;

ché pham dac khuodn hodc d€ san xuat cac san pham 3D.
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Amino (meth)acrylat polyme theo sang ché ciing rét thich hop dé san xut cac ché
phim phu va dé phi céc loai chét nén khac nhau. Mot khia canh khéc cta séng ché do d6

d& cap dén phurong phép pht mot san phdm hozc chit nén gdm cac budc sau:

(a) cung cip ché phim hoa rin bang birc xa c6 chira amin (meth)acrylat polyme nhu

duoc md ta & trén,
(b) 4p dung ché phdm 1én bé miit, va
(c) chiéu xa bé mit bing tia birc xa quang héa.
Phuong phap nay dic biét thich hop dé cai thién viéc héa ran bé mit.

Trong phuong phap nay, vu tién dén LED UV duogc st dung lam ngudn chiéu xa va

cu thé hon 13 dén phét xa & budce séng 365, 385, 395 hodc 405 nm.

Theo mdt phuong 4n, ché phim cé thé dugc pht 1én bé mit bing bét ky k§ thuét
phu nao, bao gbm k¥ thuat phun, che, nhing, dém va phti cudn, ciing nhu bat ky k§y thuét

in ndo nhu in thach ban, in bang lua, in ndi bang khuén mém, in 16m va in phun.

Chét nén dugc phu hodc in c6 thé 13 bét ky chét nén nao, ching han nhu g, kim
loai, giéy, nhua, vai, soi, gém, bé tong, thach cao, thuy tinh, v.v. Pa thu dugc két qua tdt
v6i chét nén déo, cu thé 13 vai gidy va chit nén nhya. Vit lidu cia sang ché cho phép tng
dung muec, 16p phu, son va vecni (bao gbm ca vecni in d&) ciia sang ché trén cac vét liéu

nhay cam v6i nhiét nhu v.d. MDF, mot sb hop kim kim loai, v.v.

L6p phii ¢6 thé 14 16p pht trong hodc 16p phii ¢6 sac t8. Lop phu séc td c6 thé 1 16p

phu duya trén céc sic t nhe (chﬁng han nhu mau tréng, xanh nhat, v.v.).

Viéc chiéu xa bé mit c6 thé duge thuc hién bing cac dién tir nang lugng cao (EB)
hoiic bic xa UV. D& chiéu xa tia cuc tim, nhiéu loai dén c6 thé dugc sir dung, tir dén UV
ap sudt trung binh ¢b dién Hg, dén UV halogen kim loai dén didt phat tia UV, khéng loai
trir cac loai dén/dén LED khéc phat ra tia UV.

Co6 thé str dung nhiéu loai tia birc xa quang hda khac nhau nhu buc xa tia cuc tim
(UV), blrc xa gamma va chum tia dién t&r. Phuong tién hoa rin béng burc xa duogc wu tién
1a b xa tia cuc tim. B4t ky ngudn tia cuc tim ndo, mién 12 mét phan cia tia phat xa c6

thd dwoc hip thu bsi (hé théng) chit khoi mao cim quang, c6 thé duogc sir dung lam
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ngudn birc xa, ching han nhu dén thiiy ngan 4p sut cao hodc thap, dng catdt lanh, dén
den, dén UV-A, dén Xenon, dén LED tia cyuc tim, tia laser cuc tim va dén nhdy hodc
tham chi 1a céc nguén anh sang nhin théiy dugce. Hién tai trén thi truong c6 den LED UV
365, 385, 395 va 405 nm.

Céc 16p phi, vecni (k& ca vecni in d@), son, chit két dinh va muc thu dugc bing
phuong phép theo sang ché c6 thé héa rén & tc d6 dong cao hodc véi birc xa ning lugng
thip, diéu nay lam cho chung rat thich hop cho c4c Gmg dung bao goi, ching han nhu bao
bi thue phdm, ma con cac loai bao bi khac dwgc sir dung cho cac san phim xa xi nhu m§
phim va dugc phdm. Ciing dugc d& xuét trong sang ché nay 1a cac vat liéu dong géi thuc
phim dugc pht hodc in bang ché phdm héa rin bang birc xa theo sang ché (bat ky loai

nao trong so cac ché pham dugc mo ta).

Do d6, séng ché cling dé cap dén 16p phu, vecni (ké ca vecni in d@), son, chét két
dinh va muc thu dugc bang phuong phap theo sang ché va/hodc duge didu ché tir amino

(meth)acrylat polyme theo sang ché.

Thong thudng, cong nghé UV LED dugc str dung trong thi truong k¥ thuat dd hoa,
trong son phu gb, thiét bi dién tr, san xuét vat liéu tbng hop, 16p phu gel, ché phim dic,

in 3D, v.v.

Vi du thwe hién sang ché

Sang ché dugc minh hoa bang cac vi du sau ddy, nhung khéng giéi han & cac vi du
nay.

Vidul

Mot binh phan Gng dugc nap 292g n-butylamin (4 mol) (amin phan tng kép Aii)
ciing nhu 200 ppm chit 6n dinh so v6i téng lugng n-butylamin va HDDA. Hdn hop phan
ung dugc gia nhiét va nhiét do duogc dit & 50 do C. 678 g HDDA (3 mol) ((meth)acrylat
ludng chirc Ai) dugce thém vao timg giot sao cho nhiét 4o khong qua 75°C. Sau khi bd
sung xong, hdn hop dugc phan tmg thém trong 16 gir & 60°C. Sau do, hdn hop phéan tng
duoc 1am lanh xudng 40°C va 932 g ditrimetylolpropan tetraacrylat (2 mol) (DiTMPTA)
((hop chit meth (acryl héa) B) dugc thém vao trong qua trinh khudy trong khoang thoi
gian 30 phut. Sau khi hoan thanh viéc bd sung, nhiét d6 phan tng dugc ting lén 70°C va
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dé ngudi & nhiét do nay cho dén khi bién mét dinh amin bac hai & 1642 cm! trong phd
hong ngoai gan. Mot san phdm trong sudt, mii nhe duge tao thanh véi d6 nhét 41000
mPa.s dugc do bang C&P & 25°C. San phim c¢6 ham lugng nito* 1a 2,1 meq/g va ham
lugng lién két doi** 1a 3,2 meq/g. Luong acrylat ludng chitc HDDA con lai duoc do
bang HPLC-UV 1a duéi 100 ppm .

Bang 1 thé hién luong ctia m&i hop chit da dugc st dung.
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*ham lugng N dugc tinh

N meq/g = ((khéi lugng amin phan tmg kép Aii / Mw amin phan tng kép Aii x
sd nguyén tir nito c6 trong hop chat Aii) / (khéi lvong hop chit B + khéi luong hop
chit Ai + khéi luong hop chit Aii)*1000

vidul

N meq/g trong vi du 1 = ((292g/ 73g/mol x 1) / (932g + 678g + 292g)*1000 =
2,1 meq/g

** ham luong lién két d6i dugc tinh:

ham Iuong lién két d6i (meq/g) = (# mol hop chit B * (meth) acrylat chic + #
mol hop chit Ai * 2- #mole ciia hop chét Aii * NH chirc) / (khdi lugng hop chit B +
khéi lwong hop chét Ai + khéi lwong hop chit Aii)*1000

ham lugng (meth)acrylat (meq / g) = ((2 mol x 4) + (3 mol * 2) - (4 mol x 2)) /
(932g + 678g +292g) * 1000 = 3,2 meq/g

*** Viéc dinh lugng ham lugng Hexandiol diacrylat (= HDDA) va
Dipropylenglycol diacrylat (DPGDA) trong cac san phdm ctia Radcure dugc thuc
hién bang cach sir dung sic ky 16ng hidu ning cao v6i dau do tia cuc tim (HPLC-UV)

& A =210 nm trén pha dao ngugc C18 cdt.
Vi du so sanh

Vi du so sanh 1 va 2 1a cdc aminoacrylat dugc tao ra trong phan (tng mét buéce
trong d6 mot lugng du hop chét (meth) acryl héa (Ai) dugc st dung so véi hop chét
amino (Aii). Mot nhugc diém ctia cc hop chét nay 13 ching chira mot luong 16n céc
hop chét acrylat ludng chirc c6 trong lwgng phan tir thdp hon c6 thé di chuyén khéi
16p phit ¢4 hoa rén.
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Trong vi du so sanh 1, binh phan tmg dugc nap 219 g n-butylamin (3 mol) cling
nhur 200 ppm chét én dinh so v6i tong luong n-butylamin va HDDA. Hdn hop phan
tmg dugc gia nhiét va nhiét d duge dit & 50 do C. 904 g HDDA (4 mol) dugc thém
vao timg giot sao cho nhiét d6 khong qua 75 d6 C. Sau khi bd sung xong, hdn hop
dugc phan tmg thém trong 16 gio & 60 dd C cho dén khi ndng dd amino ty do thip
hon 0,02 phﬁn trdm, dugc do b%mg chuén do. San phém trong subt dugc tao thanh véi
dod nhét 1500 mPa.s dugc do bang C&P & 25°C. San phidm c6 ham lugng amino 1a
2,6 meq/g va ham lugng lién két d6i 13 1,78 meq/g. Luong HDDA con lai duge do
bing HPLC-UV 1a 3,8%.

Vi du so sanh 2 dugc san xuét theo cach twong tu nhu vi du so sanh 1 ngoai trir
n-butylamin dugc thé bang monoetanolamin. San phim trong sudt duoc tao thanh véi
dod nhét 5900 mPa.s duge do bing C&P & 25°C. San phim c6 ham lugng amino 1a
2,7 meq/g va ham lugng li€n két doi 1a 1,8 meq/g. Lugng HDDA con lai duoc do
bang HPLC-UV l1a 3,5%.

Do d6, hoan toan dua trén luong con lai cua diacrylat trong luong phén tir thép,
c6 thé thiy ring céc 16p pht hodic myc héa rin dugc tao ra bing amino (meth)acrylat
theo sang ché s& tao ra cac hop chét c6 thé chiét xut & mirc thip hon so véi céc vi du

so sanh 1 va 2.

Vi du so sanh 3 13 EBECRYL 10553 c6 ban trén thi truong tir allnex, 1a mot
aminoacrylat c6 tinh di chuyén thép. Pé chuén bi vi du ndy, khong c6 ddng tring hop
hoan chinh amin bac hai nao dugc tao thanh. San phém c6 d0 nhat 200 mPa.s duogc
do bing C&P & 25°C va c6 ham luong amino 12 0,5 meq/g va ham luong lién két doi
4,3 meg/g. EBECRYL 10553 it thich hop hon @& sir dung két hop véi cac thiét bj hoa
rén ning luong thip nhu dén UV LED, ¢6 thé do 13 khong phai 12 amin bac hai hodc

n6 ¢6 ham lugng amin thép.

Vi du so sanh 4 1a EBECRYL LED 03 c6 ban trén thi truong tir allnex. Pé

chuén bi vi du nay, khong c6 chét ddng tring hop hoan chinh amin bac hai nao dugc
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tao thanh. EBECRYL LED 03 c6 dd nhdt 450 mPa.s duogc do bﬁng C&P 6 25°C va
c6 ham lugng amin 14 3 meq / g va ham lugng lién két doi 1,9 meq/g.
Vi du so sanh 5 1a SpeedCure EDB (Etyl-4-(dimetylamin)benzoat) c6 ban trén

thi truong tir Lambson.
Vi du Gng dung

V6i cac ché phim trén va mot s6 ché phdm so sanh, cac cong thirc myuc sau day
(muc luc lam) da dugc diéu ché. Ché phim ctia cac cong thirc myc khac nhau dugc
dua ra trong Bang 2. EBECRYL 870 1a mdt oligome polyeste acrylat sau chic va
EBECRYL 1608 1a mot bisphenol A epoxy acrylat ‘duqc pha lodng trong OTA-480
tir allnex. Omnirad TPO-L va Omnirad ITX 13 céc chit khoi mao cam quang dugc

ban thuong mai tir IGM.

Stab 12/1: chit @c ché trung hop (5% dung dich NPAL trong DPGDA

DiPropylenGlycolDiAcrylat); NPAL = mudi nhém Tris (N-nitroso-N-
phenylhydroxylamin)

Cong thirc muc Fex

EBECRYL 870 25-30

EBECRYL 1608 25-30

Stab 12/1 1

Séc t6 mau luc lam Heliogen 17

Bot tan Westminster 6

80% Omnirad TPO-L; 20%

10
OMNIRAD ITX
OTA-480 0-10
Béang 2
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Céac cong thirc muc offset da dugce kiém tra v& d0 nhét, kha ning phan tmg,
kha ning khang dung mdi va cach xtr ly in thach ban. Két qua dugc tom tit trong

Bang 3 va 4.

Viéc héa rin muc dugc thuc hién trong mdi truong xung quanh bang dén LED
UV v6i may phun Phoseon Firejet. lam mat bang khong khi véi birc xa dinh 8 W/em?

& budc séng 365 nm (LED365). Khoang cach ciia dén dén chdt nén1a 1 cm.

Téc do héa rén duge bidu thi bing tbc do dai tbi da hoic lugng tia cuc tim t6i
thidu (duéi mot loai dén nhét dinh) tao ra mot 16p mang dugce hoa rén hoan toan. Qua
trinh héa rdn bé mat duge thir nghiém trén loai myc 1,8 pm dugc ap dung trén mang
BOPP C58 (polypropylen dinh huéng) bang thtr nghiém graphit. Diéu nay dugc thuc
hién bing céch cho mdt it than chi den carbon (Chi sb 2) 1én bé mit phu va cha xat
béng ngon tay, sau do dung tdm bong. Chi cAn mot vét den con lai trén bé mat duoc
phu, phim s& khong dugc hda rén hoan toan va dugc chuyén lai duéi LED365. Néu
khong con vét den trén bé mit, bé mit duoc coi 14 d hoa rén. "10 m/phit" ¢ nghia
14 cAn héa rén & téc dd 10 m/phut dé vuot qua thir nghiém than chi. Luong ning
luong UV duogc 14y tu dong tir birc xa UV do dugc (W/em?2) bang may do birc xa UV
Power Puck(R) II va gia tri cho ving UVA (320-390 nm) duoc ghi lai. Qua qua trinh
xit Iy mang dugc kiém tra bang cach cha xat kép (IPA) v6i mot miéng bong tAm
isopropanol. Can t6i thiéu 50 14n cha xat kép isopropanol dé c6 16p phii héa rin hoan

toan véi hiéu suat toi uu.

. %khéi | Donhot | 105 40 hoa rén
Cong luon mPa.s ¢ bé mat LED Cha xat
thirc amino acrylat e o 365nm 8W | %EPH. ",

x trong muc| 25°C (100 . kép IPA
mau lam s1) (m/min)/ lugng

UV (mJ/cm?)

Mau F1 | Mau tong hop 1 7,5 39300 10/ 960 29 | >50
Mau F2 | Mu tong hop 2 7,5 36550 12,5/770 28 | >50
Mau F3 | Mau tong hop 3 7,5 37300 15/ 640 29 | >50
Mau F4 | MAu tong hop 4 7,5 34900 12,5/770 29 | >50
Mau F5 | MAu tong hop 5 7,5 30200 10 / 960 28 | >50
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M3u F6 | Mau tong hop 6 7,5 36100 15/640 28 | >50
Mau F7 | MAu tong hop 7 7,5 36400 12,5/770 30 | >50
Mau F8 | Mau tong hop 8 7.5 34700 12,5 /770 29 | >50
Mau F9 | Mau tong hop 9 7,5 39600 12,5 /770 27 | >50
Mau F10] MAu tong hop 10| 7,5 44650 10 /960 - | >50
MAuF11| Mau tonghop 11| 7.5 37000 12,5 /770 31 | >50
Mau F12| Mau tong hop 12| 15 41100 15 / 640 - | >50
Bang 3

* %EP: C4c dic tinh can bang muc-nuée (hut nude) cia muc duge dénh gia
trén thiét bi kinh thiy tinh va dugc thé hién bing %EP. Thiét bi bao gdm ba con lin:
mot con ldn cao su nho - do d§ bam clia mang muc - va hai con lan kim loai 16n hon
duogc kiém soat nhiét do. Phia trén hai con lan kim loai c6 mot khoang tréng (binh
chira murc) dé dua 10 g muc vao. Cac mat cia bé muc da duoc bit kin, dé tt ca muc
va nudc duge bao boc trong d6. Dung dich phun dugc nhé vao muc véi tde do 1,3
ml/phut, st dung hé théng bom chinh x4c, dit tai hai diém phia trén bé muec. Dung
dich phun va muc duge ép cung nhau qua khe hé giita céc truc lan, dé ching chiu

ng suat cat chung. Khi mot lugng nuée thira bt dau xuat hién trén bé mit muc, tic

1 myuc d4 “bdo hoa” véi nudc, biéu thi diém nhii tvong (tinh bang %).

o A a1z
% 1ponhot| Lo¢ 40 hoa
khoi Pas | rAn bé mit
. .| luong 259 LED365mm | | Cha x4t
Hop chat Amino | o (fg OC;_ 8W (m/miny | ¥ | kép IPA
muc 1) luong UV
lam (mJ/cm?2)
MAu ché phdm CF1 | khong 0 |36400 | 1,5 /6400 29 >50
Mu ché phim CF2 E]o)%d‘-’ héaran | 55 137100 | 7.5/1280 32 >50
Mau ché pham CF3 | Mauchepham 15 o 1ahsn | 15640 33 >50
tong hop 1
MAu ché phim CF4 | Mauchepham 1o o1 an i | 107960 55 | >50
tong hop 2
Mu ché phim CF5 ]f(?sigRYL LEO | 55 139620 | 3/3200 i >50
Mu ché phim CF6 ngCRYL LED |55 140768 | 157640 60 | >50
Bang 4
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Bang 4 thé hién céc ché phim theo sang ché thu dwoc muc c6 kha ning phan
Umg dugc cai thién voi CF1 khi khong c6 amino acrylat duge thém vao, nhung ciing
duge so sanh véi cac ché phém str dung vi du: EBECRYL 10553 ¢6 ham lugng amin
thip hon ‘CFS. Hon nita, amino (meth)acrylat theo sang ché c6 thé dugc st dung

trong myc in offset vi ching khong anh huéng dang ké dén céc dic tinh can bing

muc.

Bang 5 thé hién cac ché phim theo sang ché ciing cho thiy tbc do hoa rén duge
cai thién dén CF1 khi khéng bd sung amino acrylat khi hoa ran bang béng dén UV
thity ngan 80W/cm tr IST. Kha niing phan tng twong tu ¢ thé dat duge nhu véi cac

48896

aminobenzoat ban san trén thi truong.

D0 nhét 25°C (mPa.s) | Tdc db hoa rin (m/min)
100 s-1 80W/cm dén Hg
Mau F2 38300 45
Mau F3 37500 40
M4u CF1 khong
amino 37200 20
(meth)acrylat
Mau CF2 Téc
. 35400 45
d6 hoa ran EDB
Bang 5

Hau hét cic aminoacrylat thong thudng thuong khong bén khi két hop véi cac
chit mau va cho thdy su gia ting do nhét khi bao quan trong mot thdi gian nhit dinh

& nhiét d6 cao. Mot sb ché phém ¢ trén duge thir nghiém béng muc dé tuoi sau day.
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Cong thirc mue Muc Fex Magenta
EBECRYL 870 25-30

EBECRYL 1608 25-30

Stab 12/1 1

Bt mau Magenta
SMA

Bot tan Westminster 3

20% OMNIRAD ITX

OTA-480 8-13

Béang 6

Sau 24 gi bio quan muc & nhiét d6 phong, d6 nhét ban dau duogc do. Sau do,
muc dugc bado quan & 60°C trong 10 thong gi6é va do nhét cua muc duge do lai sau
28 ngay.

Béang 7 dudi day cho thiy ring cac loai myc dwa trén amino (meth)acrylat theo
sang ché thé hién nhiéu murc ting do nhét dudi khi so sanh vé6i vi du téng hop so
sanh 2.

Do nhét ban dau | P6 nhét (Pas & | % do nhét ting sau 28

(Pa.s 625°C) 25°C) sau 28 ngay & | ngay & 60°C
60°C
Til¢ Ti 1§ Til¢ Til¢ Ti 1€ trugt Tile
truot truot truot truot 100s-1 truot
100s-1 | 2,5s-1 100s-1 2,5s-1 2,5s-1
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F 13 [MAutong hop 1 | 42,4 102 55,6 1642 | 31% 61%
F 14 [Mau tong hop 3 | 36,5 95,1 42 153 15% 61%
F 15 [MAu tong hop 4 | 44,9 109 61,6 176,2 | 37% 62%
F 16 [MAau tong hop 6 | 34,1 94,6 45,1 161 32% 70%
CF 7| MAu ché pham | 40,2 98 66,5 236 65% 141%
téng hop 2
CF 8| Téc do héarin | 42,9 96 54,6 136 27% 42%
EDB
Bang 7

Céc amino (meth)acrylat theo sang ché ciing thich hop dé st dung trong 16p

son bong in deé. Cac két qua duge thé hién trong bang 8 cho thdy ring F17 va F18

thé hién kha ning phan tng cao hon dang ké d6i v6i amino (meth)acrylat theo sang

ché khi dugc hoa rén bing dén LED 365 nm 8W so v&i cong thirc vi du so sanh CF9

trong d6 khong thém amino (meth)acrylat. Ngoai ra, chung t6i nhan thiy ring c6 thé

tao ra 16p pht c6 d vang thip sau khi héa rén.
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CF9 F17 F18

EBECRYL 600 26 23 20
EBECRYL 160 39 34 30
EBECRYL 895 22 19 17
DPGDA ' 6 5 5
Mau tong hop 4 12 20
IRGACURE TPO-L 8 8 8
D0 nhét, 25°C, mPa.s 980 1550 1950
Phan tmg hoéa rin b& miat (m/phut) / luong UV <1/ <
(mJ/cm?) - thtt nghiém than chi*, dén 365 nm, 9600 5/1920112,5/770
8W LED
Dinh huéng héa vang* (Sm/phut) : Gid tri b 4 3,84 3,34
Hoéa vang sau 24h : Gia tri Ab 1,14 1,23 1,18

Bing 8

* Phan g héa rin bé mit va do hoa vang ciia vecni in d& duoc thi nghiém
trén mot mang day 10um dugc 4p dung trén chit nén khong x6p (gidy tring, Silico
Ultraflat). Sau do, su hoéa vang ctia cac miu dugc danh gia bang cach do, sau cac
khoang thoi gian khac nhau, gié tri b cta céc gia tri LAB ctia hé théng L*a*b (dugc
do bing Dung cu siéu mau Braive). Gi4 tri b dai dién cho gia tri do dugc trén chit
nén dugc phil trir v6i gid tri do trén gidy tréng Silico Ultraflat khong trang phi. Cac
méiu dugc héa rin & phan tmg hoéa rin bé mit cia ching. P hoa vang (gia tri Ab)
duoc biéu thi bang gi4 tri b do dwoc trén chit nén duge phu trir di gia tri do ctia chit

nén khéng dugc phi.
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Yéu cau bdo ho

1. Amino (meth)acrylat polyme thich hop dé sir dung trong ché phim hoa réin
bing birc xa, trong d6 amino (meth)acrylat polyme 13 san pham phéan mg cta chét
ddng tring hop hoan chinh amin bic hai (A) va (meth)acrylat da chirc (B);

trong d6, chit dong tring hop hoan chinh amin bac hai 1 san phidm phan tng
cia (meth)acrylat ludng chic (Ai) va amin phan ung kép (Aii), trong do6
(meth)acrylat ludng chtc (Ai) 1a di(meth)acrylat hodc (meth)acrylat bao gbm hai
nhém (meth)acrylat trén mdi phan tir; va

trong d6 (meth) acrylat da chirc (B) khac véi (meth)acrylat ludng chirc (Ai) va
(meth) acrylat da chirc nay bao gdm hai hodc nhiu nhém (meth)acrylat;

trong d6 ty 1€ mol ctia (meth) acrylat da chic (B) so véi chét ddng tring hop
hoan chinh amin béc hai (A) it nhét 14 2:1;

trong d6 ty 1€ mol cua (meth)acrylat ludng chire (Ai) so véi amin phan tng kép
(Aii) 1a nh6 hon 1; va

trong d6 amin phan Gng kép (Aii) dugce chon tir amin chtra hai nhém amin bac
hai hodc amin chira mdt nhém amin bac mot hozc hdn hop ciia ching.

2. Amino (meth)acrylat polyme theo diém 1, trong d6 (meth) acrylat da chuc
(B) bao gém 3 hodc nhiéu nhém (meth)acrylat.

3. Amino (meth)acrylat polyme theo diém 2, trong d6 (meth) acrylat da chirc
(B) bao gdm 4 hodc nhiéu nhém (meth)acrylat.

4. Amino (meth)acrylat polyme theo diém 1, trong d6 ty 1& mol cua
(meth)acrylat ludng chirc (Ai) so véi amin phan tng kép (Aii) 1a tir 0,5 dén 0,9.

5. Amino (meth)acrylat polyme theo diém 1, trong d6 amin phan tng kép (Aii)
1a amin béo bac 1, rugu amin hodc piperazin.

6. Amino (meth)acrylat polyme theo diém 5, trong d6 amin béo bac 1 12 amin
béo C2-C8 bac 1.

7. Amino (meth)acrylat polyme theo mét trong sb cac diém tir 1 dén 6, trong d6

(meth) acrylat ludng chirc (Ai) 1a mot este cia axit acrylic véi polyol ludng chic.
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8. Amino (meth)acrylat polyme theo diém 7, trong d6 polyol ludng chirc 1a
butandiol, pentandiol, hexandiol, dipropylen glycol, tripropylen glycol,
trixyclodecandiol, hodc isosorbit diol.

9. Amino (meth)acrylat polyme theo mot trong s6 cac didm tir 1 dén 6, trong do
amino (meth)acrylat polyme bao gdm 2 hoic nhiéu nhém (meth)acrylat;

10. Amino (meth)acrylat polyme theo diém 9, trong d6 amino (meth)acrylat
polyme bao gém 3 hodc nhidu nhém (meth)acrylat;

11. Amino (meth)acrylat polyme theo diém 10, trong d6 amino (meth)acrylat
polyme bao gdm 4 hoic nhiéu nhém (meth)acrylat;

12. Amino (meth)acrylat polyme theo mot trong s cac diém tir 1 dén 6, trong
d6 amino (meth)acrylat polyme c6 ham lwgng amin it nhét 13 1 meq/g.

13. Amino (meth)acrylat polyme theo diém 12, trong d6 amino (meth)acrylat
polyme c6 ham lugng amin it nhat 13 1,2 meq/g.

14. Amino (meth)acrylat polyme theo mot trong s6 cac didm tir 1 dén 6, trong
d6 amino (meth)acrylat polyme c6 ham luong lién két dbi it nhit 1a 1 meq/g.

15. Amino (meth)acrylat polyme theo diém 14, trong d6 amino (meth)acrylat
polyme c6 ham lugng lién két dbi it nht 1 1,5 meq/g.

16. Amino (meth)acrylat polyme theo diém 15, trong d6 amino (meth)acrylat
polyme c6 ham luong lién két dbi it nhit 14 2 meq/g.

17. Quy trinh diéu ché amino (meth)acrylat polyme theo mdt trong sé cac

diém tir 1 dén 16 bao gbm céc budc:

(i) cho phan tGng it nhat mot (meth)acrylat ludng chirc (Ai) v6i it nhat mét amin
phan ting kép (Aii) dé tao thanh chét dong trung hop hoan chinh amin bac hai (A),
trong d6 (meth)acrylat ludng chire (Ai) 1a di(meth)acrylat hodc (meth)acrylat bao
gdm hai nhém (meth)acrylat trén m&i phén tir; va

(if) cho phan tmg chat dong tring hop hoan chinh amin bic hai (A) véi it
nhét mot (meth)acrylat da chitc (B) chtra it nhit hai nhém este (meth)acrylic va
khéc véi (meth)acrylat ludng chirc (Ai) dé thu dugc amino (meth)acrylat polyme.

33

33/34



48896 34/34

18. Ché phim hoéa rdn bang birc xa bao gdm amino (meth)acrylat polyme
theo mot trong sb cac diém tir 1 dén 16.

19. Ché phim héa rin bing buic xa theo diém 18, 1a 16p phu hoa rin bing
bitc xa hodc myc hoa rin bﬁng birc xa.

20. Chét nén dugc phu bang ché phim hoa rin biang birc xa theo diém 18
hoéc 19.

21. Phuong phéap phui vat phdm hozc chit nén bao gdm cac buéc:

(a) cung cAp ché phidm hoa rin bing blc xa bao gdbm amino (meth)acrylat

polyme theo mdt trong s cac diém tir 1 dén 16,
(b) 4p dung ché phdm nay 1én bé mit, va
(c) chiéu xa bé mit hodc vat phim bing tia birc xa quang hoa.

22. Phuong phap theo diém 21, trong d6 ngudn tia birc xa quang hoa 1a den
LED UV.

23. Phuong phép cai thién quy trinh héa ran bé mit trong 16p phit va muc bao

gom céc budc:

(a) cung cip ché phdm hoéa rin biang birc xa bao gdm amino (meth)acrylat

polyme theo mdt trong sb cac diém tir 1 dén 16,
(b) 4p dung ché phdm nay 1én bé mit, va

(c) chiéu xa bé mit hoic vat phim bang tia birc xa quang hoéa.
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