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(57) Séang ché dé cap dén hon hop pha hod ran dugc nhd birc xa cta cac hop chat khong
no, co thé trung hop nhu (met)acrylat, cac hop chat vinyl, hodc cac hop chat tuong ty voi
nong d6 nam trong khoang 15-98% khoi lugng, cung voi lugng bd sung 5-35% khdi lugng,
t6t hon 14 5-20% khdi luong 13 (cac) chét hap thy tia cyc tim (chat hap thy UV) hitu co,
trong d6 (cac) chat hap thu UV nay c6 hé s6 hap thu tdi da nam trong khoang budc song
<390nm, t6t hon 1a <350nm, trong d6 hdén hop phu nay tuy y c6 cac hop phan khac véi
lugng dé du 100% khéi lugng, va phuong phap hoa ran hdn hop phu nay. Sang che cling
dé cap dén 16p phu loai nay, trong d6 chat hap thu UV hitu co 1a c6 thé trung hop géc.
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Linh vwc ky thuat dwoc dé cap

Sang ché d& cap dén hdn hop phu hoa rin dugc nhd birc xa, phuong phap
ho4 ran hdn hop phu nay va 16p pha duoc tao ra béi phuong phap nay.
Tinh trang ky thuit cia sang ché

Ngay nay, nhidu hé 16p phu khic nhau dugc ding & ngoai trdi va mit
tién. Nhiéu hé 16p phu trong sb nay thuong sit dung cac chit hap thu tia cuc
tim (UV: Ultraviolet) khdc nhau nhdm lam giam sy thoai bién cia chét nén
polyme hoac sy thoai bién caa chét tao mau hitu co duge sur dung. Néu cac
chit hip thu UV va chit loai bé gbc tu do (radical scavenger) khong duoc st
dung, thi btrc xa UV t6i gdy ra sy hinh thanh gbc tu do va su oxy héa, dan dén
viéc 1am thoai bién mach polyme va 1am md dan chét tao mau dugc st dung.
Tuy nhién, céc chét hép thu UV nay han ché mot cach dang ké céac co ché hoa
rin cén thiét va viéc xir Iy hé 16p phi nay hodc anh hudng phin nao t6i viec
tao mau. Viéc str dung cac chét hip thu UV 1a khong kha thi trong cac hé hoa
ran nhd UV thoéng thuong do qua trinh tring hop nhé UV dua trén kha ning

‘thdm théu toan bd va t&t nhit c6 thé cia 16p cin dugc hoa ran. Cac chat hap
thu UV khu tra trong 16p nay c6 thé s& hap thu buc xa UV cin thiét cho qua
trinh trung hop, khién cho viéc hoa ran khong du.

Céac loai myc in phun hoa rin dugc nhd UV hién dugc sir dung chi yéu
d61 v6i cac Gmg dung ngoai trdi ngén han (vi du, in trén vai bat xe tai) v6i thoi
gian luu tra tdi da 3-5 nam. Mot giai phap nhim ting thoi han st dung cho céc
d6i twong dugce phi bang muc in phun c¢é thé hoé rin dugc nhy UV 1a st dung
16p hoan thién bao vé dé bdo v€ 16p da dugc in khoi tdc dong pha huy cta bic
xa UV va hoi 4m. Tuy nhién, phuong phap nay c6 nhuge diém vi cin dén mot

cong doan xir Iy bd sung dé phu 16p phii ngoai bao vé.
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Mot giai phap khac nhim cai thién kha nang chiu thoi tiét di kém véi kha
ndng chiu UV cta cidc muc in phun hoa rin dugc nhd UV, va céc phuong an
dudi day da duge ké dén.

a) St dung chét tao mau vo co

Nhu dugc giai thich trong cong bd don sang ché JP2005248065A, cac
chét tao mau hitu co thong thuong hién thoi cé thé dugc thay thé bang chét tao
mau vd co c6 dd bén sang cao hon dang ké. Nhugc diém ciia viéc sur dung chét
tao mau vo co 13 1am gidm dang k& khoang mau c6 thé tao anh duoc. Hon thé
nita, viéc chit tao mau vo co h'flp thu bitc xa UV rd rét hon so v6i chit tao mau
hitu co gy ra cdc vin dé vé qua trinh hoa rin khong hoan toan, nhét 13 trong
cac 16p in cdng kénh; sau d6 sy hoa rin khong hoan toan nay cé tic dong bét
loi dén kha nang chiu thoi tiét ciia 16p da duogc in.

b) St dung cac co ché tring hop “séng*“ nhu tring hop anion hoic cation

Nhu dugc md ta trong cong bd don sang ché JP2008031316A, cac két
qua tdt trong viéc hoa rén théng qua viéc cac 16p day c6 thé dugc tao ra bang
cach 4p dung céc co ché tring hop sdng bit chip sy c6 mit ctia cac chit hép
thu UV. Vi viéc ap dung cac quy trinh trung hop thudc loai nay, mgt nhuoc
diém nay sinh do sy &n mon cua cdc chit xuc tac duge st dung. Céac chat xic
tac nay dugc l1am tir cdc sibu axit va gdy ra sy an mon cac ddu in phun. Hon thé
nita, vi€éc cdc muc in phun, ma chiing ho4 rin dua trén céc co ché trung hop
sbéng, c6 tinh min cam manh v&i 4nh sang tan xa dan dén kha ning cao vé su
tring hop gdc ctia cac muc in trong cac dau in nay.
¢) Sir dung cac chit hip thu UV hitu co hodc vd co

Nhu duge md ta trong cong bd don sang ché JP2003268026A, cac chét
hép thu UV c¢6 thé dugc st dung trong cdc muc in phun c6 thé hoa rin dut(;c
nho UV thong thuong chi v6i nhitng lugng nhd, do viéc canh tranh v6i nhau
gilta qua trinh trung hgp UV va qué trinh bado v¢é UV cua 16p nay theo mot s6
cach thirc. Trong khi chdt hip thu UV 1a cin thiét nhim ho4 rin hoan toan 16p
muc di dugc in, dé dam bao cho viéc c6 duge 16p myc in dugc thdm nhap boi

birc xa UV hoan toan & mirc c6 the, thi viéc 16p muc in can phai c6 su bao vé
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UV tbt s& doi hoi su tham nhdp bdi birc xa UV & muc it nhat c¢6 thé. Do vay,
viéc st dung cac chit hap thu UV dan dén cic van dé lién quan dén viéc hoa
rdn cac 16p dd duge in c6 thé tac dong bit loi dén do bén thoi tiét cua cac 16p
nay. Hon thé nita, cic chit hip thu UV s& bi d6t chay hét trong qua trinh hod
ran UV va, do vay, s& khong tao ra su bao vé lau dai khi sit dung ngoai trdi.
Giai phap dugc d& cép trong cac vi du cia sang ché dua trén co s& giéi han
ndng do cua cac chit hip thu UV & vai gia tri % khdi luqrig.

d) St dung céc chét khoi mao quang ma hép thu trong 4nh sang nhin thay

Viéc st dung cac chit khoi mao quang da dugc mod ta trong cong bd don
sang ché GB2348647A, ma hap thu trong 4nh sing nhin thdy, cho phép s
dung cac chét hip thu UV trong cdc muc in hoa rin dwgc nhé UV do khong ¢6
s gbi chdng phd hip thu UV cua cac chit hip thu UV va phd hip thy UV cua

“cac chét khoi mao quang. Tuy nhién, viéc sir dung cac chit khoi mao quang,
ma hép thu trong 4nh sang nhin thiy, cho thdy c6 tac dong bat loi 16 rét dén
kha ning xir Iy cdc muc in do ching phai duge san xuit va xtt Iy ma khong c6
su chiéu xa bit ky ctia 4nh séng nhin thiy.

Toém lai, hién ¢6 nhu ciu vé 16p phu (vi dy, myuc in) ma mot mat dong ran
duoc nhd UV va mit khic c6 kha ning 6n dinh ngoai trdi cao (cu thé 1a duéi
anh sang mat troi).

Ban chét k§ thuit ciia sang ché

Muc dich cta sang ché 1a d& xudt hdn hop phi hoa rin dugc nhd birc xa,
dic biét dong rin duoc nhd UV (nhu 16p phi muc in, dung dich son va bdt) c6
d6 bén ngoai trdi duoc cai thién (kha ning chiu 4nh sing tir ngoai) khong c6
cac nhugc didm néu trén. Da thiy rang cac hdn hop phi hod rin dugc nhd birc
xa, tot hon 1a muc in, chtra cac hop chét khong no, co thé trung hop nhu
(metyl)acrylat, cac hop chét vinyl va tuong tu, véi ndng d6 nim trong khoang
tir 15 dén 98% khéi lwgng, cing v6i luong bd sung nim trong khoang tir 5 dén
35% khéi luong, tét hon 14 tir 5 dén 20% khdi lugng ciia (cac) chat hap thu UV

hitu co, khoéng c6 cac nhuge diém néu trén néu cac chat hap thu UV nay khac
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biét boi hé sb hip thu tbi da ciia ching nim trong khoang budc séng <390nm,
t6t hon 12 <350nm.

Theo mdt phuong 4n cia sang ché, hdn hop phii hoa rin dugce nhd bic xa
theo sang ché, chira cac hop chéit khong no, c6 thé tring hop nhu (met)acrylat,
cac hop chét vinyl, hodc cic hop chit twong tu v6i ndng do nim trong khoang
tir 15 dén 98% khéi luong, cing vé6i luong bd sung nam trong khoang tir 5 dén
35% khdi luong, tot hon 1a tir 5 dén 20% khdi lwgng ciia (cac) chit hap thu UV
hitu co, trong d6 (cac) chit hip thu UV nay c6 hé sé hép thu t6i da nim trong
khoang buéc séng <390nm, tét hon 1a <350nm, va hén hop phu nay tiy y ¢
céc hop phin khac véi luong dé @i 100% khéi luong, khac biét & chd, chat hip
thu UV hitu co 1a ¢6 thé trung hop gbc. Nhu duoc mé ta & dudi va duge chi ra
trong cac vi du, cac chat hip thu UV nhu vay, vi du, duoc cung cép bsi hing
Otsuka Chemical Co., Ltd. du6i nhan hiéu san phdm RUVA-93.

Trong ca hai truong hop trén, hdn hop phu theo sang ché c6 thé tuy y
chtra cac hop phin khac nhu cic chit khoi mao quang va/hodc chit 1am nhay
quang, chit don, chit tao mau, chit phu gia va khéc cac chét hap thu UV véi
tdng ndng d6 nam trong khoang tir 0 dén 80% khdi luong hodc cic hgp phan
nay tuy y cAu thanh dé da 100% khéi lugng. Puogc uu tién cu thé 13, muc dich
ctia sang ché nhim ho4 rin mot cach thoa dang hén hop phu theo sang ché dé
¢6 duoc viée hoa rin déng thoi v6i kha niang chiu anh sang tir ngoai tir t6t t&i
rit tot co thé dugc giai quyét bing cach sir dung cac ngudn UV théng thudng
c¢6 phd phat xa >350nm. Ngudn sang nay c6 thé, vi dy, 1a dén UV/LED (tia cuc
tim/di-6t phat quang) hoic dén HG/UV (thuy ngan/di-6t phat quang) c6 cac bd
loc thich hop dé dap ing dinh phat xa véi mirc >360nm, t6t hon 1a >390nm.

Hdn hop ph hoa rin dugc nho birc xa theo sang ché bao gébm céac hop
chét khong no, c6 thé tring hgp nhu (met)acrylat, cac hop chét vinyl, hodic cac
hop chét twong tu véi ndng do nam trong khoang tir 15 dén 98% khdi lugng.
Ngoai ra, n6 bao gdm chét hép thu UV, duogc wu tién cu thé 1a chit h'?ip thu UV
hitu co v6i luong nim trong khoang tir 5 dén 35% khéi luong, tt hon 13 tir 5

dén 20% khéi luong, chit hip thu nay, khac biét & chd, hé sb hip thu tdi da
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ciia n6 nam trong khoang budc séng <390, tét hon 13 <350nm. Hon thé, hdn
hop phu hoa rin dugc nhd birc xa theo sang ché tiiy y con bao gém cac chit
lam nhay quang va/hodc chit khoi mao quang c¢6 mic dd hép thu t6i da cua
ching trohg khoang budc séng nhé hon 420nm va tét hon 13 16n hon 350nm.

Ty ¥, cac hdn hop phu hoa rin dugc nho birc xa theo sang ché c6 thé
bao gdm céac hop phin khac nhu cdc chit khoi mao quang va/hodc chit lam
nhay quang bd sung, chit don, chit tao mau, chit phu gia va cac chit hip thu
UV khéc v6i tdng ndng d6 nam trong khoang tir 0 dén 80% khdi lugng.

Tét hon 13, ty 18 cta cac hop phan c6 thé tring hop don chitc trong hén
hop phu theo sang ché chiém it nhat 1a 50% khéi luong, t6t hon 14 it nhat 13
75% khdi lugng, ciia toan bd cic hop phan cé thé tring hop. Cac hdn hop phit
nay khic biét & chd, 16p phii da hoa rin c6 su can bing tbt giita d6 cing va
tinh mém déo.

Theo céc phuong an dugc wu tién khac, cac hdn hop phi nay khéc biét &
ch6, ty 1& cta cac hop phin c6 thé tring hop don chtc chiém t6i da 25% khdi
lugng cia toan bd cac hop phin c6 thé tring hop. Cic phuong an nay thich
hop cu thé ddi véi cac 16p phi cing.

Theo cic phuong 4n dugc wu tién khac, cac hdn hop phﬁ nay khac biét &
chd, ty 18 cua cc hop phan c6 thé tring hop don chirc chiém it nhit 1a 75%
khdi luong cua toan bd cac hop phﬁn c¢6 thé trung hop. Cac phuong 4n nay
thich hop cu thé dbi véi cac 16p phu d& udn.

Hon hop pht theo séng ché c¢6 thé & dudi ca hai dang 16ng hoic bot ran.
Céc phuong an kha thi 1a céc 16p phu ldng va 16p phu bot. Theo phuong an
duogc uu tién, hén hop 16p phu nay dugc dung lam muc in, cu thé 13 1am muc
in phun.

M6 ta vin tit cac hinh vé

Fig.1: Minh hoa phd phat xa ciia dén UV trén co s& thily ngan va khoang
hép thu ctia Tinuvin 400.

Fig.2: So sanh phd phat xa ciia dén UV thity ngan va dén UV/LED va

minh hoa khoang hip thu ctia Tinuvin 400.
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Fig.3: C4c duong cong hép thu 1am vi du ciia cac chit hap thy UV co thé
c6 (cac dd thi duge trich tir tap chi "Coatings that stay looking good - BASF
performance additives“ cia BASF SE). .

M0 ta chi tiét sang ché |

Trén Fig.1, phd phét xa ciia dén UV thity ngan duoc thé hién (dudng nét
dirt). Nhw c6 thé thdy dugc, hdu hét cic dinh phat xa phat ra bi ngudn séng
nay déu ndm & muc dudi 400nm. Puong nét dut thé hién phd hip thu cia chét
hép thu UV c6 thé c¢6. Nhu c6 thé thiy duge, phd hip thu chdng 16p nhiéu Ién
phat xa dugc phat ra boi den thiy ngéan, va do viy, viéc chiéu xa UV khong thé
da nham hoa rén 16p phi nay: Pidu d6é khién cho 16p dd dugc héa ran khong
du, hodc theo cach khac, voi ndng dd khong du cia chit hip thu UV trong 16p
pha trong truong hop tu ddt chay hét chit hip thu véi cac khoang thoi gian
chiéu sang va ho4 rén tuong dbi dai ddn dén d6 bén ngoai troi kém.

Trén Fig.2, khoang phit xa cua dén UV thiy ngin ti€u chudn, dén
UV/LED va khoang hip thu cta chit hip thu UV c6 thé c6 duge so sanh. Theo
phuong 4n duogc wu tién cia sang ché, cac chét hip thu UV va dén UV/LED
dugc st dung khong din dén hoic chi c6 su chdng lap khong dang ké cua phd
hép thu hodic phd phat xa. Nhu dugc thé hién trén Fig.2, cong suét phét xa clia
UV/LED khoang 4 14n so v6i cong suét phat xa ciia bd phét xa thuy ngan. Hon
thénﬁa, chit hép thu. UV duoc minh hoa chi hépl thu mét chut trong khoang
buéc song khoang 395nm, chinh khoang nay biéu thi tinh truyén qua cao cua
chit hip thy UV dbi véi birc xa UV dugc tao ra béi UV/LED. Tém lai, diéu
nay cho phép c¢6 dugc viéc hoa ran tét 16p phi, va dbng thoi ndng dd cua cac
chét hép thu UV van da dé tao ra muc do bao vé chéng UV du cao lién quan
dén do bén ngoai troi.

Fig.3 thé hién cac dudng cong hip thu dugc 14y 1am vi du cia céc chat
hép thu UV kha thi; cac dd thi dugc trich tir tap chi "Coatings that stay looking '
good - BASF performance additives* cua BASF SE.

Tiép theo, mdt sb vi du vé cac hop phin ctia hdn hop phi theo sing ché

duoc mo ta.
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Hon hop phit theo séng ché co thé dugc phu truc tiép 1én nén nén cin
duoc phi hodc 1én mot hodc nhidu 16p pha di dugc phi truée 1én nén (con
dugc goi 1a cac 16p 16t). Cac 16p 16t nay co thé, vi du, cai thién sy bam dinh va
su bao vé chéng an mon. Sau khi da dﬁgc phu 1én trén nén cn dugc pha, hén
hop phu theo sang ché ciing ¢ thé dugc phu tiép bsi cac 16p bd sung trudce khi
va/hodc sau khi hod rdn né nhim cai thién cac tinh chit co hoc, tinh chét
quang hoc hodc cac tinh chit khac cia n6. D6 bén 4nh sang cao cﬁng co thé
dat dugc bang cach nay.

Céc hop chit khong no, c6 thé trung hop-

Pé 1am cdc monome acrylic va metacrylic va cac hop chét vinyl, cdc hop
chét tir don chirc t&i da chirc déu nim trong pham vi cia sang ché. Su da dang
vé chit lidu c6 sin 12 rat rong, va danh sach liét ké & dudi chi nham vi du.

Vi du v& cac este cua axit (met)acrylic don chitc gdm: lauryl acrylat,
isodexyl acrylat, tridexyl acrylat, tetrahydrofurfuryl acrylat (THFA), 2-(2-
etoxyetoxy) etyl acrylat (EOEOEA), trimetylolpropan formal acrylat vong
(CTFA), isobornyl acrylat (IBOA), alkyl metacrylat c6 12 t6i 14 nguyén tu
cacbon, tetréhydrofurfuryl metacrylat (THFMA), polypropylen glycol mono
metacrylat va isobornyl metacrylat. Cac este cda axit (met)acrylic hai chirc
gém, vi du, bisphenol A diacrylat etoxyl hoa, 1,6-hexandiol diacrylat (HDDA),
polyetylen glycol 200 diacrylat (PEG200DA), polyetylen glycol 400 diacrylat
(PEG400DA), polyetylen glycol 600 diacrylat (PEG600DA), tetraetylen glycol
diacrylat (TTEGDA), trietylen glycol diacrylat (TEGDA), neopentyl glycol
diacrylat propoxyl ho4, estediol diacrylat, tripropylen glycol diacrylat
(TPGDA), bisphenol A diacrylat etoxyl ho4, dipropylen glycol diacrylat
(DPGDA), hexandiol alkoxyl ho4, 1,6-hexandiol diacrylat, bisphenol A
diacrylat etoxyl ho4, trietylen glycol dimetacrylat (TIEGDMA), etylen glycol
dimetacrylat (EGDMA), tetraetylen glycol dimetacrylat (TTEGDMA), 1,4-
butandiol dimetacrylat (BDDMA), dietylen glycol dimetacrylat (DEGDMA),
1,6-hexandiol dimetacrylat (HDDMA), 1,3-butylen glycol dimetacrylat
(BGDMA), bisphenol A dimetacrylat etoxyl hoa va trixyclodecan dimetanol
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dimetacrylat. C4c este cua axit (met)acrylic hitu ich c6 3 chuc hodc nhiéu hon
gdm, vi dy, trimetylolpropan triacrylat etoxyl hoa, pehtaerytritol tetraacrylat
(PETTA), trimetylolpropan triacrylat (TMPTA), ditrimetylolpropan .
tetraacrylat (DiTMPTTA), tris(2-hydroxyetyl) isoxyaﬁurat triacrylat,
dipentaerytritol pentaacrylat (DiPEPA), dipentaerytritol hexaacrylat
(DiPEHA), trimetylolpropan triacrylat etoxyl hoa, pentaerytritol triacrylat,
trimetylolpropan triacrylat etoxyl hod, trimetylolpropan triacrylat propoxyl
ho4, pentaerytritol tetraacrylat etoxyl hoa (PPTTA), trimetylolpropan triacrylat
etoxyl hoa va trimetylolpropan trimetacrylat (TMPTMA). Vi du vé céc hop
chét vinyl gdm N-vinyl pyrolidon, N-vinyl caprolactam, N-vinyl imidazol, N-
vinyl-N-metylaxetamit, etyl vinyl ete, n-butyl vinyl ete, iso-butyl vinyl ete,
tert-butyl vinyl ete, xyclohexyl vinyl ete, 2-etylhexyl vinyl ete, dodexyl vinyl
ete, octadexyl vinyl ete, 1,4-butandiol divinyl ete, dietylen glycol divinyl ete,
trietylen glycol divinyl ete, 1,4-xyclohexan dimetanol divinyl ete, hydroxybutyl
vinyl ete, 1,4-xyclohexan dimetanol mono vinyl ete, 1,2,4-trivinyl xyclohexan,
axit vinylphosphonic, va dimetyl este cla axit vinylphosphonic.

Ngoai cac monome dugc néu trong phan mo ta, con c6 nhiéu loai khac ¢6
cAu tric trong tu. Chung c6 thé dugc chi ra trong cidc danh muc gidi thiéu san
phém ctia nhiéu nha san xuét nhu Sartomer, BASF hoic Rahn, nhu d3 biét 1o
dbi v6i chuyén gia trong linh vuc k¥ thuit ndy. |

Ngoai ra, cc oligome c6 thé trung hop c6 thé dugc st dung. Chung bao
gdm, khong ké nhitng hop chit khéc, epoxy acrylat, uretan acrylat béo va
thom, polyeste acrylat, va cac oligome acrylic.

P& lya chon cdc monome va oligome va ty 1 khdi lugng ctia chiing trong
flén hgp, d0 nhot can phai dugc xét dén, dic biét 1a trong cac hé long. Do nhét
clia muyc in theo sang ché & nhiét do xu ly, thuong 1a nim trong khoang tur 15
dén 60°C, t6t hon 12 ndm trong khoang tir 2 dén 20mPa-s, dugc vu tién cu thé
12 ndm trong khoang tir 6 &én 12mPass. Can hiéu ring cac hop phan c6 do
chirc thip thuong din dén lam giam dd nhét, va cic hop phan c6 @6 chirc cao

s& dan dén lam ting do nhét ciia myc in.
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Céac vi du khac vé cac phan tir c6 thé tring hop hoic tao lién két ngang
hién c6 bén trén thi truong, cé thé tim thiy trong cac 4n phim: “KAKYOZAI
HANDBOOKY, do Sinzo Yamashita xuit ban (dugc cong bd béi TAISEISHA
LTD., nam 1981); "UV-EB KOKA GIJUTSU (GENRYO HEN)", do
RADOTECH KENKYUKAI xuét ban, trang 79 (dugc cdng bd béi CMC, nim
1989); "POLYESTER JUSHI HANDBOOK" cua Eiichiro Takiyama (duogc
cong bd bdi THE NIKKAN KYOGYO SHIMBUN, LTD., nim 1988).

Hon thé nita, cac hop chét c¢6 thé tring hop gbe c6 thé tim thiy trong cac
patent sau: JP 7159983, JP 731399, JP 8224982, JP 10863, JP 9134011. Cac
hop phan nay ciing c6 thé dugc sir dung trong hdn hop phi theo sang ché.

Tt hon, néu hdn hop ctia cdc monome don chuc, hai chitc va da chic
dugc sir dung dé t6i vu su bam dinh, tc d6 hoa rin va dd bén hoa hoc va co
hoc.

Puoc wu tién cu thé 13 cac monome dugc ding trong hdn hgp phu theo
sang ché khéng co6 cac lién két d6i lién hop hodc cdu tric thom.

Chét khoi mao

V& nguyén tic, tit ca cac chit khoi mao déu co thé st dung dugc trong
hdn hop phu theo sang ché.

Céc chét khoi mao dugc str dung theo sang ché hip thu ning lugng duge
clp tir bén ngoai, phan huy va tao ra hgp chit gdc ma né khoi mao phan ng
trung hop. Vi du vé qua trinh tao hop chit gbc bao gdm su buc xa gama, su
buc xa beta, su birc xa dién tir, bic xa UV, birc xa 4nh sang nhin the"ly va buc
xa hong ngoai. P& lam maot thanh phin cia phan tmg quang tring hop, v& co
ban chit khoi mao quang d3 biét bit ky c6 thé dugce str dung.

Vi du vé@chét khoi mao quang, ma c6 thé dugc sir dung trong hdn hop
pht theo sang ché, c6 thé dugc wu tién bao gdém (a) keton thom, (b) hop chét
axylphosphin, (c) mubi oni thom, (d) peroxit hitu co, (¢) hop chét thio, (f) hop
chét hexaaryl biimidazol, (g) hop chit ketoxim este, (h) hop chét borat, (i) hop
chét azini, (j) hop chit metanloxen, (k) hop chit este hoat tinh, (1) hop chét

halogen, va (m) hop chét alkylamin.
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Céc chét khoi mao cho phan tng tring hop gbc nay c6 thé dugc sir dung
mot minh hodc & dang két hop cua hai hoic nhidu hop chét nay. Trong hdn hop
phu theo sang ché, tt hon néu sir dung hai hoic nhiéu chét khoi mao dé cai
thién hiéu lyc cta qua trinh trung hop.

Nim trong sd céc chit khoi mao quang khac nhau, dugc uu tién cu thé 1a
chit khoi mao quang thudc nhém céc axylphosphin oxit va axylphosphonat, va
céc v du tiéu biéu hitu ich gdm bis(2,4,6-trimetylbenzoyl) phenylphosphin
oxit, bis(2,6-dimetoxybenzoyl)-2,4,4-trimetyl pentyl phosphin oxit, va ca 1-
hydroxy xyclohexyl phenyl keton, 2-metyl-1-[4-(metylthio) phenyl] -2-
morpholinopropen-1-on va 2-hydroxy-2-metyl-1-phenylpropan-1-on. Céac hop
chét nay c6 ban, vi dy, dudi tén thuong mai Speedcure (Lambson), Irgacure®,
Lucerind (BASF) hoic Genocure (RAHN). Lugng bd sung dugc wu tién nim
trong khoang tir 1 dén 13, dwgc vu tién cu thé 12 ndm trong khoang tir 2 dén
10% khéi luong, tinh theo tong khéi lugng cia hdn hop. Viéc lya chon chit
khoi mao quang phu thudc nhiéu vao loai va lugng chét tao mau duge st dung,
va ¢6 lgi, néu cac chét tao mau va chit khoi mao quang khong hép thu & ciing
budc song.

Ngoai ra, chét c6 tac dung hiép déng c6 thé dugc st dung dé cai thién
thém hiéu luc cta phan tng tring hgp. Chat ddng khoi mao hodc cac chét co
tac dung hiép ddng thiol va amin c6 thé duoc sir dung trong hdn hop phi theo .
sang ché dé cai thién tbc d6 hoa rin. Vi du bao gdm isopropylthioxanthon,
etyl-4-(dimetylamino) benzoat va dimetylaminoetyl metacrylat.

Tbng quan vé céc chét c6 tac dung hiép ddng théng thudong da duoc dua
ra, vi du, trong tap chi: Polymer Society cia M. R, Sander va cic ddng tac gia,
tap 10, trang 3173, (1972), ;2‘1 trong cac patent Nhat ban s6 JP 4420189, JP
5182102, JP 52134692, JP 59138205, JP 6084305, JP 6218537 va JP 6433104.
Céc vi du cu thé dugc dua ra ddi voi cac nhom chét trietanolamin, etyl-p-
dimetylamino benzoat, p-formyldimetyl anilin va p-metylthiodimetyl anilin.

Chét khoi mao quang thugc nhom thioxanthon va phosphin oxit 1a dugc

uu tién cu thé.
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Chét hap thu UV

Cac chit hip thu tia cuc tim A (UV-A) thudong duge st dung dé cai
thién kha ning chiu thoi tiét, do d6 ba nhém chit nay thudng duoc phan biét,
cu thé 1a nhém 2-hydroxyphenyl benzophenon (BP), nhém 2-(2-hydrophenyl)
benzotriazol (BTZ) va nhém 2-hydroxyphenyl-s-triazin (HPT). Tuy nhién,
hoan toan s& khong chi giGi han & ba nhém nay. Tt ca cac chit hdp thu UV ma
thong thudng c6 kha ning hép thu birc xa UV-A va chuyén hoa né thanh nhiét
vO hai. C4c nha san xuét da biét, vi du, cac hing BASF va Lambson néu trong
4n phidm: Europe and Everlight Chemical & Chau A. Céac chat hip thu UV
thich hop, vi du, c6 ban sin duéi tén thwong mai Tinuvin® 109, 1130, 171,
326, 328, 384-2, 99-2, 900, 928, 1577ED, 400, 405, 460, 477, 479,
Carboprotect® hodc Chimasorb® 81, 90 hodc Eversorb® 71, 72, 73, 74, 75,
76,77, 78, 79, 80, 81, 82, 234, 109, 89 hodc Speedblock® 326, 328, 622, 770,
783, 791, 944, UV-0, UV-3, UV-6, UV-9, UV-92.

Bén canh cac chit hip thy UV ma dugc dwa & dang khong gin két vao
ché phim, ciing c6 kha ning 13 cac hdn hop phit theo sang ché két hop cac chat
hép thu UV c6 thé tring hop gbc vao mach polyme.

Viéc két hop n6 vao mach polyme cho phép c6 duge cac ndng dd cao hon
dang ké cua (cac) chat hdp thu UV trong ché phdm do chét hip thu UV c6 thé
1a khoéng & trang thai tro trong ché phdm nay ma cé phan Ung vao mach
polyme va do vay khéng giy can trd cho qua trinh tring hop tiép theo. Didu
nay din dén su hinh thanh cta ciu trac mang lién tuc va do vady c6 duge mirc
d6 chuyén hoa ctia qua trinh tring hop cao hon dang k&. Hon thé, ban than
luong monome ton du thip hdn 16 rét thé hi@n cho viéc sinh mui it hon.

Do viéc két hop ctia n6 vao mach pol&me, nén chét hép thu UV duoc cb
dinh mot cach dang ké trong 16p da dugc hoa ctng va khéng thé rira trdi. Pidu
nay cho phép cai thién tinh ning tng thé lién quan dén kha ning chiu thoi tiét
khi so sanh v6i viée st dung cdc chit hip thu UV thong thudng.

Cac chit hap thy UV nhu vay 13, vi du, dugc ban bai hang Otsuka
Chemical Co., Ltd., véi tén san phdm RUVA-93. Mot nha cung cdp cac chit
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hép thu UV ¢6 thé tring hop khéc 13, vi du, hing Polyscience phin phéi
thuong mai san phdm o-metyl alyl Tinuvin P (oMTP). Ngoai ra, vé nguyén tic,
tit ca cac chit hip thu UV déu c6 c6 thé st dung dugc, mién 13 ching c6 dic
(ﬁénlvékhénﬁnghépthutéidanﬁnlﬁongkhoéngbuécséng<390nngt6th0n
12 <350nm, va c6 thé tring hop gbc cing véi cdc monome va/hoidc oligome
duoc dung theo sang ché dé dugc két hop vao mach‘ polyme da dugc tao ra. Vi
du v& cac chit hip thy UV c6 thé frl‘mg hop gbc cu thé gdm cac hop chit dudi
day da biét, vi du, tir Cong bd don Qudc té WO 2006/119304 Al: 2- [3'-t-
butyl-5'-metacryloyloxy-(2'-(2"-etylhexyloxy) carbonyl) etyl-2'-hydroxyphenyl]
-5-cloro-2H-benzotriazol, 5-triflorometyl-2- [2’-hydroxy-3'-o-cumyl-5'-
(metacryloyloxy-a-cumyl) phenyl] benzotriazol, 2-[3'-t-butyl-(5'-
metacryloyloxy-t-butyl) -2'-hydroxyphenyl] benzotriazol, 2-(5'-
metacryloyloxy-t-butylphenyl) benzotriazol, 2-(2’-hydr6xy-5'—t-
metacryloyloxyoctylphenyl) benzotriazol, 2-(3'-dodexyl-2'-hydroxy-5'-
metacryloyloxy metylphenyl) benzotriazol, 2-(5'-metacryloyloxymetyl-2'-
hydroxyphenyl) benzotriazol, 5-cloro-2-(3'-t-butyl-2'-hydroxy-5'-
metacryloyloxymetylphenyl) benzotriazol, 2-(3'-sec-butyl-5'-metacryloyloxy-t-
butyl-2'-hydroxyphenyl) benzotriazol, 2-(3'-t-amyl-5'-metacryloyloxy-t-amyl-
2'-hydroxyphenyl) benzotriazol, 5 -tfiﬂorometyl-2-(2'-hydroxy-3 ’-t-butyl-5’-
(metacryloyloxy-t-butyl) phenyl] benzotriazol, 2-(3'-o.-cumyl-5'-
metacryloyloxy-2'-hydroxyphenyl) benzotriazol, 5-flo-2- [2'-hydroxy-3'-a-
cumyl-5’-(metacryloyloxy-a-cumyl) phenyl] benzotriazol, 2- [2'-hydroxy-3'-t-
octyl-5'-metacryloyloxy-a-cumylphenyl] benzotriazol, 2-(3'-t-butyl-2'-
hydroxy-5'-metacryloyloxy (2"-octyloxycarbonyl) etylphenyl) benzotriazol, 2-
(3'-t-butyl-2'-hydroxy-5'-metacryloyloxy (2"-octyloxycarbonyl) etylphenyl) -5-
cloro-benzotriazol, 2-(3'-t-butyl-2-hydroxy-5'-metacryloyloxy-(2"-
metoxycarbonyl) etylphenyl) -5-cloro-benzotriazol, 2- [3'-t-butyl-2'-hydroxy-
5'-(2"-metoxycarbonyletyl) phenylj benzotriazol, 5-cloro-2- [2'-hydroxy-3'-o.-
cumyl-5'-(metacryloyloxy-t-octyl) phenyl] benzotriazol, 2-(2'-hydroxy-4'-
metacryloyloxyoctyloxyphenyl) benzotriazol, 2- [3'-t-butyl-2'-hydroxy-5'-
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metacryloyloxy-(2"-isooctyloxycarbonyletyl) phenyl] benzotriazbl, 5-cloro-2-
(3'-t-butyl-5'-metacryloyloxy-t-butyl-2'-hydroxyphenyl) benzotriazol, 5-
triflorometyl-2- [2'-hydroxy-3'-a-cumyl-5'-(metacryloyloxy-t-butyl) phenyl]
benzotriazol, 5-phenylsulfonyl-2- [2'-hydroxy-3'-t-butyl-5'-(metacryloyloxy-t-
butylj phenyl] benzotriazol, 5-cloro-2-(2'-hydroxy-3'-a-cumyl-5'-
(metacryloyloxy-a-cumyl) phenyl] benzotriazol, 5-triflorometyl-2- [2'-
hydroxy-3'-t-octyl-5'-(metacryloyloxy-t-octyl) pﬁenyl] 'benzotriazol, 2- [3'-t-
butyi—2’-hydr0xy—5'-metacryloyloxy-(2"-isooctyloxycarbonyletyl) phenyl] -5-
cloro-benzotriazol, 5-triflorometyl-2- [2'-hydroxy-3'-o-cumyl-5'-
(metacryloyloxy-t-octyl) phenyl] benzotriazol, 5-triflorometyl-2- [2'-hydroxy-
5'-(metacryloyloxy-t-octyl) phenyl] benzotriazol, 5-butylsulfonyl-2- [2'-
hydroxy-3'-:[-butyl-S'-(metacryloyloxy-t—butyl) phenyl] benzotriazol, va 2- [2'-
hydroxy-3"-oc-cumyl-5'-(metacryloyloxy-t-octyl) phenyl] benzotriazol. Theo
cach khac, cac benzotriazol vira néu trén c6 thé duoc sir dung trong d6 nhém
metacryloyloxy dugc thay thé bang cic nhém cé thé tring hop khac, nhu bang
cac nhom acrylamido, metacrylamido, acryloyloxy, alyl va vinyl.

Pugc uu tién cu thé 13 cac chit khoi mao quang thugc nhém chét 2-
hydroxyphenyl-s-triazin dugc st dung.
Chét taol mau

Thong thudng, chit tao mau dugc st dung lam céc hgp ph?m tao mau cho
céc 16p pht ¢6 mau. V& nguyén tic, chit tao mau thich hop dé dung trong cac
hdn hop phu theo sang ché khong bi gidi han va c6 thé dugc chon mét céch tu
do tir nhidu chit tao mau hién hanh. Tuy nhién, t&t hon néu cc chit tao mau
duoc st dung la céc chit tao mau c6 dd bén sang cao Vé c6 do bong, »_5_:6 kha
ndng tai tao cao.

Vi du vé& céc chét tao mau v6 co va hiru co duge dua & dudi c6 thé duge
str dung trong cac hdn hop pht hoic muc in theo sang ché; tuy nhién, danh
sach liét ké nay khong nham muc dich gi6i han sﬁng ché theo bat cr khia canh
nay. Theo sdng ché, chit tao mau thich hop c6 thé 1a chét tao mau hitu co hoic

chat tao mau vd co. Cac chat tao mau v co thich hgp bao gém, vi du, titan
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dioxit va mudi than, trong khi céc chit tag mau hitu co thich hgp bao gdm, vi
du, céc nhom phtaloxyanin, antraquinon, perylen, carbazol, monoazo va
bisazobenzimidazolon, isoindolinon, monoazonaphtol, quinacridon,
diazopyrantron, pyrazolon, va pyrantron.

Céac chit tao mau dugc mé ta theo chi s§ mau. Vi du v& céc chit tao mau
c6 thé dung duoc trong cac hdn hop pht theo sang ché gdm:

Chét tao mau dé va do tuoi: Red 3, 5, 19, 22, 31, 38, 43, 48:1, 48:2, 48:3,
48:4, 48:5, 49:1, 53:1, 57:1, 57:2, 58:4, 63:1, 81, 81:1, 81:2, 81:3, 81:4, 88,
104, 108, 112, 122, 123, 144, 146, 149, 166, 168, 169, 170, 177, 178, 179,
184, 185, 208, 216, 226, hoac 257, chét tao mau tim: Violet 3,19, 23, 29, 30,
37, 50, hoac 88, hoic chét tao mau da cam: Orange 13, 16, 20, hodc 36, hoac
chét tao mau tuong tu;

Cac chéit tao mau xanh da troi va luc lam: Blue 1, 15, 15:1, 15:2, 15:3,
15:4, 15:6, 16, 17-1, 22, 27, 28, 29, 36, hoidc 60, hodc chit tao mau tuong tu;

Cac chit tao mau xanh 14 cdy: Green 7, 26, 36, hoic 50, hodc chit tao
mau tuong tu;

Céc chét tao mau vang: Yellow 1, 3, 12, 13, 14, 17, 34, 35, 37, 55, 74, 81,
83, 93, 94, 95, 97, 108, 109, 110, 137, 138, 139, 153, 154, 155, 157, 166, 167,
168, 180, 185, hodc 193, hoic chét tao mau tuong tu;

| Céc chét tao mau den: Black 7, 28, hoidc 26, hodc chét tao mau tuong tu;
va

Céc chét tao tréng: 6, 18, hoic 21, hodc chit tao mau tuong tu.

Chét tao mau c6 thé dugc chon tuy thudc vao tng dung cu thé. Cac chét
tao mau duogc uvu tién gém cac chit tao mau c6 dd bén sang béng 7 hoidc cao
hon theo thang chudn mau xanh Blue Wool.

Chét tao mau thuong dugc dua vao cic ché phdm cila cdc hdn hop pha
theo sang ché bang cach nghién chung trong cdc monome va/hodc oligome dé
phan tmg dugc chon. Céac chit phan tan bd sung va cdc chit bd tro thim wét
thuong cho phép nang cao hiéu qua nghién va 1am 6n dinh cac chét tao mau

nay di dugc tan bsi quy trinh nghién. Cac chit phu gia thich hgp thudc loai
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nay 1a, vi du, c¢6 ban sin dudi cic tén thuong mai SOLSPERSE® (The
Lubrizol Corporation), EFKA® (BASF), TEGO (Evonik), va BYK (Byk
‘Chemie). Luong bd sung chat phan tan duoc xac dinh tuy thudc vao loai va
luong chét tao mau da duoc chon va dbi vGi chat tao mau hitu co 13 nim trong
khoang tir 20 dén 100% khbi lughg, dbi v&i chit tao mau vo co 1a ndm trong
khoang tir 5 dén 80% khéi luong, tinh theo lugng chit tao mau.

May phin tan thwong mai bit ky nhu mdy nghién bi hodc may nghién
dan, méy tron Henschel, may nghién keo, may lam ddng nhit siéu 4m hodc
may lic son c6 thé dugc sir dung dé 1am phan tan hodc dé nghién chit tao mau
dd duge chon trong chét nén 16ng; dbi v6i chit nén rin/néng chay, may ép dun
c6 thé dugc st dung.

Ngoai ra, cdc hgp phan khac c6 thé dugc st dung trong cac hdn hop pha
theo sang ché. Theo cach khac, chit tao mau c6 thé dugc lam phén tan trong
dung méi ching han. Tuy nhién, dugc wu tién néu khong st dung dung méi.

Vé nguyén tic, mot hodc nhidu chit tao mau khac nhau c6 thé duge sir
dung trong cac hdn hgp phu theo sang ché.

Nhim dam bao dd bén mau cao, dd dn dinh sa lfmg tdt, tinh ndng do nhét
Newtonian, kha ning loc t6t, va cac tinh chit tring hop tdt trong cic phuong
4n vé cac hdn hop phu theo sang ché dé 1am muc in, dudng kinh hat cta chét
tao mau cin nim trong khoang tir 0,005 dén 0,5um. Tét hon, néu dudng kinh
trung binh ndm trong khoang tir 0,01 dén 0,35um, va tét hon nira 12 ndm trong
khoang tir 0,015 dén 0,3pm.

Luong dugce uu tién cia chét tao mau trong cic muc in theo sang ché 1a
tuy thudc vao cac tinh chit dugc mong mudn ctia muc in va nim trong khoang
tr 0,5 dén 10% khéi luong, t&t hon 12 nim trong khoang tir 1 dén 8% khéi
lugng, tinh theo tdng khéi lugng ctia ché phim twong tmg.

Néu hén hop muc in theo sang ché tuwong tng véi muc in mau tring, thi
chét tao mau tring nhu titan oxit dugc st dung, tt hon 13 véi ty 16 ndm trong
khoang tir 5 dén 30% khéi lugng va tét hon nita 13 v6i ndm trong khoang tir 10

dén 25% khdi lugng, tinh theo tdng khdi lugng cta ché phdm twong tng.

-16-



28610

Hdn hop phii theo sang ché, cu thé khi dugc tao ra thanh muc in, c6 thé
chira cac thanh phén khac dé cai thién, vi du, dé bén nhié¢t, khd nang in hodc
cac tinh chét vat 1y va hoa hoc khac. Mot sé chét phu gia bd sung dugcmo ta &
duéi
Cac chit phy gia bd sung

Ngoai cac hop phan dd néu trén, hdn hop theo sang ché c6 thé bao gdm
cac hop phin khic. Vi du, bao gdm céc chit wc ché qua trinh tring hop va
dung moi.

Chét &c ché qua trinh tring hop tiy ¥ dugc bd sung vao dé tang cuong
kha ning cit giit ctia cac hdn hop phu theo sing ché. Néu hdn hop phu theo
sang ché dé su dung lam myc in phun, n6 dugc gia nhiét trude khi st dung, tot
hon 1a & nhiét dd nim trong khoang 40-80°C dé lam giam d6 nhét cua no.
Trong trudong hop nay, chit e ché qua trinh tring hop dwoc bd sung c6 thé
ngin nglra/gidm b6t qud trinh trung hgp khong dugc mong mudn va nhd vy
tranh duogc su tic nghén cdc diu in. Khoang ndng dd st dung céc chét tic ché
ndy c6 thé 1a rit rong, va thong thuong tir 150 t6i 25000ppm, tinh toan bd hén
hop muc in. Vi du vé cac hop chat nhu vay gdm TEMPO, TEMPOL, cupferron
Al, cac quinon (hydroquinon, 1,4-benzoquinon, 1,2-benzoquinon) va p-
metoxyphenol.

Thong thuong, cdc dung rﬁﬁi tinh khiét (ttrc 1a khong c6 cac hop phr:fm ma
khong thé trung hop dugc) khong dugc st dung trong céc 16p phii birc xa
nhim khong din dén viéc tao lién két ngang/héa rin. Tuy nhién, cac dung mdi
¢6 thé duge bd sung vao hdn hop phi theo sang ché ma khéng c6 tic dong bét
lgi cho viéc tao lién két ngang. Cac dung méi nay c6 thé 13 cac dung méi hiru
co hodc nudc. Dic biét, cdc dung mdi hitu co cbd thé dugc bd sung vao dé cai
thién su bam dinh cta 16p phii vao nén cin duoc in (vi du, gidy). Khoang ndng
d6 kha thi cia dung moéi nay tur 0,1 téi 5% khdi lugng, tinh theo toan bd hén
hop phi. Vi du vé cic dung méi hitu co cb thé ding duoc gdm propylen
cacbonat, dimetyl sucxinat, dimetyl glutarat, dimetyl adipat, hodc hdn hgp cta

chuing.
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T4t nhién, hdn hop phu theo sang ché c6 thé ciing bao gdm cac hop phin
khac da biét o trong linh vuc k¥ thudt nay. Vi du, c6 thé ké dén viéc bd sung
chét bd trg chay d(‘)ng,' cac hogp ph?m hoat tinh bé& mit, cdc chit tao mo hoac
viéc st dung nhuﬁ/sép (vi du, nhua polyeste, nhua vinyl, nhua acrylic, nhua
polyuretan, nhua teflon), nhim didu chinh céc tinh chét vat Iy nhu d6 nhét va
5 on dinh duéi btc xa UV.

Mot chit phu gia ¢ thé ¢ khac con dugc goi 1a chit ting do dinh (chét
ting cudong bam dinh vao nén cin dugc phi). Ching phai khong lam anh
huéng dén qua trinh tring hop va c¢6 thé 13, vi du, polyolefin hoic polyetylen
terephtalat (PET). Mot s vi du_vé céc hop chét co trong lugng phan tir cao
thich hop da dugc dua ra trong don patent Nhat Ban sé JP 200149200; Hon
nita, ngay ca nhua c6 trong luong phan tir thip c6 cac hop chat khong no d&
bao hoa cling thich hop.

Céc ddc tinh cia muc in

Hbn hop phu theo sang ché khong chi giéi han & cac tinh chét dic thu.
Do vay, viéc phii nay c6 thé dugc tién hanh dudi dang phua bdt hodc phi 16ng
nhur d3 néu trén. Mot phuong an dugce wu tién 13 dudi dang muec in, cu thé 1a
muc in phun. P9 nhét ciia cac muc in theo sang ché & nhiét dc}.xfx ly, thuong l1a
nam trong khoang tir 15 dén 60°C, t6t hon 1a nim trong khoang tir 2 dén 20
mPaes, t6t hon nira 12 nim trohg khoang tur 6 dén 12mPass. Do nhét cao dan
dén kha niang muc in khong thé xuyén thdm vao cac nén cin dugc phu, cu thé
12 vao cac nén x6p. Ngoai ra, ty 18 clia cac monome dugce hoa rin va mii c6 thé
giam. Hon thé nita, su loang mau cda cac giot muc bi uc ché, din dén cai thién .
chét lugng hinh anh.

Strc cang bé mit ciia hdn hop muec in theo sang ché tét hon 13 nim trong
khoang tir 20 dén 35mN/m, t6t hon nita 13 ndm trong khoang tir 22 dén
28mN/m & nhiét d trong phong trong ca hai trudng hop. Néu nén can duoc
phu 13 gidy chua duoc phu, gidy da dugc pha, polyolefin hoic PET, thi sirc

cing bé mat thuong béng 20mN/m hodc hon, nhim tranh su loang mau va su
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thdm thdu, hodc bing 30mN/m hoic it hon dé c6 dugc kha niang thich hop
(chiing dugc do & nhiét do trong phong).
Tao ra myc in 12 mdt chét pht dugc uu tién

Cac ché phim theo sang ché duoc didu ché bang céach tron hop cac hop
phén c6 lién quan bing cach tron, khudy, nghién, ép dun va cac phuong phap
khéc thich hop dé tao ra cac hdn hop ddng nhit.

Héa rin 16p phi theo sang ché

Tét hon, néu 16p phfl theo sang ché dugc hoa rin bing ngudn sang cb
dinh phat xa >350nm béi qua trinh tring hop. Ngudn sang nay c¢6 thé, vi dy, 1a
den HG/UV c6 céc bd loc thich hop c6 dinh phéat xa cua né & budc song
>350nm, t6t hon 13 & budc séng >390nm. Ngudn sang dugc wu tién 1a dén
UV/LED (di-6t phat quang) hodic dén UV/LD (di-6t laze) c6 dinh phat xa cia
n6 & budc séng >360nm, tét hon 12 >390nm.

Céac den LED c6 kich c¢& nhd, thoi han st dung dai, hi¢u suét cao va co
gia thanh hip din. Cac hé dén nay 1a c6 ban sin. Ngoai ra, su két hop ciia cac
ngudn sang c6 phd phat xa khac nhau c6 thé duge ap dung. P& hoa rin cac hén
hop phu theo sang ché, cac LED ¢6 cudng do chiéu sang tdi da trén nén cin
duoc phi nim trong khoang tir 10 dén 2000 mW/cm?, duge wu tién cu thé 1a
nim trong khoang tir 50 dén 900 mW/cm? duoc wu tién sir dung. Qud trinh
héa rin thuong duge thuc hién bang cach chiéu xa trong khoéng thoi gian tur
0,01 t6i 150 gidy, t&t hon 1a tir 0,1 t&i 100 gidy. C6 kha ning 13, nhung khong
nham giéi han, céc didu kién va phuong phap dé hoéa ran hdn hop phi theo
sang ché dudi dang myc in 13 dugc néu trong patent Nhat Ban sb JP 60132767.
O day, ngudn chiéu xa trong nhiéu trudng hop duge lip trén bd phan dau in
cung v6i bd phédn in phun. Trong truong hgp nay, su chiéu xa dugc thuc hién
sau mot khodng thoi gian dinh trude (vi du tir 0,01 t6i 0,5 gidy) sau khi phu
. hdn hop pha. Nhim lam giam su loang mau, khoang thoi gian nay thudng
duogc chon 1a nga?’m. Nho d6, su thdm thiu vao moi trudng xép co thé duoc lam

gidm dén muc toi thi€u, tuy nhién di€u quan trong 1a su chiéu xa c6 the chi
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xuyén tham mot phan vao than xop. Viéc nay lam gidm lugng monome chua

phan Ung, cling nhu mui.

Vi du thwe hién sing ché

Tiép theo, sang ché theo cac phuong 4n theo 1am vi du duoc dua ra. Céc

vi du nay chi nham muc dich minh hoa, ma khong nham giéi han pham vi cua

sang ché.

Vi du vé€ myc in dung ngoai troi

Hop phan Ché | Vi | Vi| Vi | Vi Vi | Vi | Vi|Vi| Vi|Vi|Vi]| Vi
phém du [ du | du du du du|du|du | du| du| du | du
tiéu 1 2 3 4 5 6 7 | 8 9 |10 | 11 | 12
chuén

CN152* 1 1 1 1

CN386* 3 3 3 3

CN704* 2 2 2 2

Dow 0,2 10,2(02(06,2] 0,2 0,2 10,2{0,2]0,2({0,2]0,2]0,20,2

Corning 57

SR9003* 3,5 | 3,5 3,5 3,5

SR833S* 1,2 | 1,5 1,2 | 1,5

SR339C* = | 43,35 |40,75 43,35 | 40,75

CN820* 2,2 1 2,2 1

SR217* 4 4 4 4

SR9051* 0,7 10,710,804 0,7 0,7 {04/04]104[04]04]04]0,4

Tego 0,2 |10,2° 0,2 0,2

Disperse 685

IN-vinyl- 18 18 18 18

caprolactam :

WAKO 0,05 10,05(0,05{0,05]| 0,05 | 0,05 |0,05[0,05]0,05]0,05(0,05(0,05]0,05

Q1301 ,

[rgacure 0,5 0,5 2 0,5 0,5 2 2 2 2 2 2 2

TPO

Speedure 25 (25125125 25 25 1251250125125 (125(12,5(2,5

[TX

Irgacure 819| 4 4 4 2 4 4 2 2 2 2 | 2 2 2

Millbase 10,5 9 9 10,5 9

Yellow 1

Millbase 9 9 9 9 9 9 9 9

Yellow 2

Tinuvin 400 | - 5 5 5 5 10 | 15 | 20

SR531%* 60,35 58,75 53,75|48,75143,75143,75|38,75|43,75]|38,75

SR506* 12 | 12 12 (12112 |12 |12 | 12 ]| 12

SR238* 3 5 5 5 5 5 5 5 5

RUVA-93 20 | 25

oMTP 20 | 25
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UV-
LED

Hoa ran

uv/
LED

uv/

LED

uv/
LED

Peén
Hg

Peén
Hg

uv/
LED

uv/
LED

uv/
LED

uv/
LED

uv/
LED

uv/
LED

uv/
LED

Millbase Yellow 1: 21% Cromophtal Yellow D108, 7% Tego Disperse 685,

72% SR531*

Millbase Yellow 2: Chét phan tin SPECTRA RAY IJ Yellow 150 UV

*: M4 san pham Sartomer

RAY 1J Yellow 150 UV

Hop phén M5 t4 vé& mit hod hoc Nha san xuét
ICN152%* epoxy acrylat béo Sartomer-Arkema
CN386* chét c6 tac dung hiép dong amin [Sartomer-Arkema
_ acryl hoa
CN704* polyeste acrylat Sartomer-Arkema
Dow Corning 57 silicon IDow Chemical
SR9003* neopentylglycol diacrylat d@  [Sartomer-Arkema
‘ propoxyl hod (2)
SR833S5* _ trixyclodecan dimetanol diacrylat [Sartomer-Arkema
SR339C* 2-phenoxyetyl acrylat Sartomer-Arkema
CN820* acrylat acryl hoa Sartomer-Arkema
SR217* tert-butylxyclohexyl acrylat Sartomer-Arkema
SR9051* chit phu gia bam dinh trén co s¢ [Sartomer-Arkema
- axit
Tego Disperse 685 polyme trong lugng phén tir cao  |[Evonik
'WAKO Q1301 mubi nhém ciia N- 'WAKO Chemical
nitrosophenylhydroxylamin
[rgacure TPO 2,4,6-trimetylbenzoyl BASF
diphenylphosphin oxit
Speedure ITX Chi s6 CAS 5495-84-1 (2-isomer) &|Lambson
' 83846-86-0
[rgacure 819 phenylbis (2,4,6-trimetylbenzoyl) [BASF
phosphin oxit
Tinuvin 400 2-hydroxyphenyl-s-triazin BASF
SR531%* trimetylolpropan formal acrylat [Sartomer-Arkema
. vong
SR506D* isobornyl acrylat Sartomer-Arkema
SR238* 1,6-hexandiol diacrylat Sartomer-Arkema
RUVA-93 CAS No: 96478-09-0 Otsuka Chemical
Co. Ltd
oMTP o-metyl alyl Tinuvin P Polyscience
Cromophtal Yellow D108 chét tao mau vang BASF
Chét phan tan SPECTRA chét phan tan chit tao mau SunChemical
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AE QUV-Thir nghiém A AE QUV-Thir nghiém B
Muc in 1000 h 2000 h 300 h 600 h 900 h
Ché pham tiéu chudn| 3,02 6,89 4,14 6,57 8,17
Vidu 1 1,54 3,89 2,65 3,89 5,65
Vi du 2 1,44 3,54 2,35 3,54 5,05
Vi du 3 1,12 2,92 0,73 | 2,76 3,52
Vi du 4 3,05 7,05 4,20 6,75 8,05
Vidu5 2,75 6,38 3,76 5,95 7,67
Vi du 6 1,02 2,52 0,52 2,12 2,85
Vidu 7 0,56 1,12 0,45 1,12 1,96
Vi du 8 0,48 1,09 0,48 0,93 2,05
Vi du 9 032 | 0,81 0,35 0,64 1,56
Vidu 10 0,31 0,79 0,41 0,55 1,20
Vidu 11 0,42 0,95 0,25 0,49 1,32
Vidu 12 0,31 0,80 0,30 0,55 1,03

Ché phim tiéu chuén néu trong bang trén & hang diu tién khong phai la
ché phidm theo sang ché, do n6 khéng chira chit hip thu UV. Céc vi du dugce
néu & dudi véi cac thay dbi duoc dua ra dé so sanh véi ché phim tiéu chudn
nay.

Vi du 1: chét hép thu UV duogc bd sung vao,

Vi du 2: chit nén acrylat dugc lam thich Gng,

Vi du 3: chit tao mau dugc thay dbi,
"Vidu4:chéphénlﬁéuchu&lduqchoérénbéngdén]ig,
Vidu 5: ché phém cua Vi du 1 dugc hod rin béng den Hg,
Vi du 6: 10% chit hap thu UV,

Vi du 7: 15% chit hip thu UV,

Vi du 8: 20% chat hip thu UV,

Vi du 9: 20% chét hap thy UV c6 thé tring hop gbc,

Vi du 10: 25% chét hip thu UV c6 thé tring hop gbc,

Vi du 11: 20% chit hip thu UV c6 thé trﬁﬁg hop gbc,

Vi du 12: 25% chit hap thu UV c6 thé tring hop gbe.
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YEU CAU BAO HO

1. Muyc in phun ho4 rin duoc nhd bic xa, trong dé6 muc in phun niy bao gdm
cac hop chét khéng no, c6 thé tring hop véi ndng dd nim trong khoang tir 15
dén 98% khdi luong, cing voi luong bd sung nz"mi trong khoang tir 5 dén 35%
khdi lugng cia (cac) chat hdp thu tia cuc tim (chéat hip thu UV) hitu co, trong
d6 (cac) chét hép thu UV nay c6 hé sé hép thu téi da hém trong khoang buéc
s6ng <390nm, va muc in phun nay tily y chita cac hop phan khéc véi lugng dé
dt 100% khdi lwong, khac biét & chd, it nhat mot chat hdp thu UV hitu co nay

c6 thé tring hop gbc.

2. Muc in phun theo diém 1, khéc biét & chd, n6 con bao gém (céc) chét khoi
mao quang va/hodc (cac) cht 1am nhay quang, cac chét don, cac chit tao mau,
cac chit phu gia va (cac) chit hip thu UV khéc vé6i tong ndng do nim trong

khoang tir 0 dén 80% khéi lugng.

3. Muc in phun theo diém 1 hodc 2, khac biét & chd, (cac) cha‘it lam nhay quang
va/hodc (cac) chét khoi mao quang c6 mic d6 hdp thu tdi da cua chung trong

khoang budc séng nhé hon 420nm va 1én hon 350nm.

4. Myc in phun theo diém bat ky trong s cac diém tir 1 t6i 3, khac biét & chd,
ty 16 ctia cac hgp phin c6 thé trung hop don chirc chiém it nhit 50% khéi

lugng cia toan bd cac hop phan ¢6 thé tring hop. -
5. Muc in phun theo diém bit ky trong sd cc diém tir 1 t6i 3, khac biét & ch,

ty 1& ciia cac hop phan c6 thé trung hop don chirc chiém t5i da 25% khdi lugng

clia toan bd cac hop phéan c6 thé trung hop.
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6. Muc in phun theo diém bét ky trong s cac diém tir 1 t6i 3, khac biét & ch,
ty 1& cia cac hop phin c6 thé tring hop don chuc chiém it nhit 75% khéi

lugng ciia toan bd cac hop phan c6 thé tring hop.

7. Phuong phép hoa rin muyc in phun theo diém bét ky trong sb cac diém tir 1
téi 6 thanh 16p phu, khac biét & chd, viéc hoa rin nay dwgc thuc hién bing
cach str dung ngudn sang co dinh phét xa >350nm.

8. Phuong phap theo diém 7, khac biét & chd, ngudn sang 1a dén UV/LED (tia
cuc tim/di-6t phat quang) hodc dén UV/LD (tia cuc tim/di-6t laze) c6 dinh phat

xa >360nm.

9. L6p phu dugce tao ra bdi phuong phap theo diém 7 hoic 8.
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