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Linh vue ki thuét dugc dé cap

Séang ché dé cép dén phuong phép tao ra vi cdu trac cham ndi bé mit, dic biét 1a
hinh anh bién dbi quang hoc (cong cu bién dbi quang hoc) trén nén gidy, san phim
duoc lam tir gidy c6 thé thu dugc bang cach sir dung phuong phap va thiét bi dé tao ra
vi cAu tric cham ndi bé mat trén nén gidy. Vi cu triic, nhu hinh anh toan ky c6 thé
duoc sao chép mdt cach nhanh chéng va chinh xé4c trén nén gidy bang cich st dung

phuong phép va thiét bi theo sang ché.
Tinh trang ky thuit ctia sang ché

EP 1720079 md ta quy trinh san xut hinh anh toan ky mau, bao gdm cac bude:
- didu ché ché phérn son chira nhya acrylic cing UV/EB va it nhit mot chit mau, nhua
nay c6 do cimg khong ddi khi chiéu xa; - dua ché phdm son da néu 1én nhiing ving lya
chon ctia nén linh dong bing may in quay; - dinh hinh son dé dua 1én nhing ving nay
8 khién cho né c6 hinh cham ndi ma tao thanh hinh anh toan ky; va - chiéu xa nhiing

ving da dinh hinh nay bing birc xa anh séng UV/EB.

WO 2008/061930 mé t& phuong phép in, thiét bi in va san phim thu duge tr
thiét bi va phuong phép ndy. Cu thé, sang ché nay d& cép dén cac hinh anh bién doi
quang hoc, hoac cong cu duogc ding cho nén, nhu hinh anh toan ky, kinegram va céc
cong cu tuong ty. Cu thé hon, sang ché nay lién quan dén dudi vi clu trac, nhiéu xa
nho cong nghé holographic, chim dién tit, nhiéu xa theo nguyén téc co hoc hozc nhidu

xa khéc hodc mang nhidu xa dudng thing.

EP 0 893 223 mo ta thiét bi dé thu duoc cac tAm c6 hiéu Ung quang hoc, cic
tAm nay dugc in cac hoa vin va/hodc céc hinh minh hoa khéac nhau (a, b, ¢, d va e) va
c6 16p nhua trong subt; khic 1én nhya nay, béng cach cho tiép xtic va polyme héa, tao

ra hiéu ing quang hoc.

Patent Nhat ban sd JP06122848 boc 16 phuong phép in, bao gbm in cham chim,

muc dugc hda ran biang cach chiéu bang chum dién tir tir mat sau ctia gidy duogc in
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ngay sau khi in cham chim, va si dung myc ma khéng str dung chét giai phong trén bé
mit cta vét in.

Céng b don sang ché qudc t& s6 WO2000053423A1 d cap dén phuong phép va
thiét bi dé dua hinh anh toan ky ving rdi rac hodc cac cong cu quang hoc khac mot
cach truc tiép 1én trén tai liéu hodc cdc nén khac theo quy trinh lién tuc twong tu véi
viéc van hanh ctia may in. Phuong phap nay bao gbm: (i) chén ngudn nén chua duge
xu ly vao budng chén khong & ap sudt v& co ban 13 4p suét khi quyén; (ii) 1am giam 4ap
sudt trong budng nay dén mirc nho hon 4p sut khi quyén mot cach dang ké; (iii) dua
nhua dic vao cac vung roi rac cua nén; (iv) gitt mau vi ranh cta bé mit truyén 4p vao
bé mit nhua & cac vung nén roi rac; (v) hoa ran nhua trong khi bé mit truyén duogc gilt
ap vao nhua; (vi) tich bé mit truyén ra khoi nhua dugc héa rén, do d6 gitt lai mau vi
r3nh trén bé mit nhua duc; (vii) dua 16p pha vat lidu quang hoc 1én céc vi rinh bé mat
nhua bang k¥ thut thuong dugc thuc hién trong chan khong, 16p phil nay thude loai
cho phép anh sang dugc phan xa tu mAu vi rinh bé mit nhua va hiu nhu bi giéi han &
cac ving roi rac ctia nén; (viii) didu chinh &p suét trong budng dén murc vé co ban 1a
ap suat khi quyén; va (ix) 14y nén da dugc xtr Iy ra khoi budng. Viéc héa rin nhya
duoc thuc hién nho birc xa ctia chum dién tir.

Cong bd don sang ché quéc t& s6 W02005051675 dé cap dén phuong phap tao ra
luéi nhidu xa hinh anh toan ky trén nén bao gdm cac bude: a) dua hop chit hoa rin
vio it nhét mot phin nén; b) cho it nhit mot phdn hop chit héa rin tiép xtc véi cac
phuong thitc tao ra luéi nhidu xa; ¢) héa rén hop chét c6 thé hoa rén va d) ling pht
muc kim loai trén it nhét mot phz‘?ln hop chit dugc hoa ran.

Mot nhuoc didm cta phuong phap trén day 1a néu vét liéu mang ludi va tAm dém
cham ndi 1a m& véi 4nh sang cuc tim, thi sy birc xa s& khong c6 hiéu qua tir mat mang
lu6i hodc mit tAm dém cham ndi.

Cong bd don yéu cdu cap patent chau Au s8 EP0338378A1 dé cép dén phuong

phép xur ly vat liéu dang tAm theo quy trinh lién tuc, bao gdm cac budc:

in mAu tryc quan trén it nhat mot mat cua vét liéu dang tam & vung thir nhét cua

no,
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sau do, dua nhua ¢ dang long vao vung thtr hai cta it nh4t mot mit cua vat liéu

dang thm, ving th hai ndy tach biét v6i ving thir nhat,

gift lai trén nhya nay khudn clia mau cham n6i bé mat & dang mau nhicu xa dnh

sang, do d6 lam cho bé mit ctia nhya thich hop véi mau,

dinh huéng birc xa quang héa qua vét liéu dang tAm dén nhya theo cach héa cimg

nhya trong khi duoc thuc hién bang khudn,

tach khudn ra khoi nhua dugc héa cing, do d6 dé lai nhya d& duoc hoa clng tai

vi tri trén vt liéu dang tdm c¢6 mau cham ndi bé mat dugc chira ¢ do, va

hau nhu chi pht nhya duge héa cimg & ving rdi rac bang vt liéu phan xa theo

cach theo mau cham ndi bé mat,

nhd d6, vat lidu dang tAm duoc xr Iy bang cach in thong thudng va miu nhiéu xa

anh sang trong céc budc tiép theo ctia quy trinh lién tuc.

Theo cong b6 don yéu ciu cip patent chau Au s6 EP0338378A1, loai btic xa ma
dugc st dung tuy thudc chi yéu vao ché phdm nhuya cu thé va ban chét cua vat lidu
dang tAm. Di voi vat lidu dang tAm 13 gidy hodc céc chat md khac, birc xa chum dién
tir ¢6 thé 1a wu tién. Di véi vat lidu dang tAm trong sudt quang hoc, birc xa cuc tim

mdt phin hodc hoan toan ¢ thé dugc sir dung thay thé.

Cong bd don yéu clu cép patent chiu Au sb EP540455A1 mé ta quy trinh san
xuét thm duge in c¢6 hidu ing quang hoc, trong do tAm nay bao gém mot bd vt liéu
déo dugc xur ly lam thdu kinh ma céac mbtip duge tao ra sau do dugc chiéu qua do,
duoc dic trung & chd cac tAm (2) dugc tao ra tr vat li€u thdm hat khéng déo va & bude
thtt nhit ma ching duoc in, it nhét trén mot bé mit cua ching, b'?lng hé théng thong
thuong bt ky (3) ¢6 cac mdtip hodic minh hoa thich hop; & budce thir hai nhya dugc ap
dung trén bé mat duoc in (6), son déo nhiét hodic vit liéu trong subt thAm mot phﬁn
hodc hoan toan bé mit tim (2), sau d6 buéc cham (7-8) s& tao ra hiéu ing quang hoc
duoc thuc hién & budce thi ba trén vung dugc 1am thAm b?lng nhiét va ap suét.

Theo Fig.8 ctia cong bd don yéu cAu clp patent chdu Au s6 EP540450A1, sau khi
duoc in, gie“iy 2 duoc dua vao, trong khi dé yén trén cudn thich hop 11, duéi thiét bi 5

dua nhua hodc vecni 6 vao d6. Vat li€u nay co thé dugc polyme héa bz‘“mg tia cuc tim,
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duoc thAm vao bé mit cla giéy, ma sau d6 dugc nap, phii nhya, vao may can 18 ma s€
ap dung cham khéc & d6 dé tao ra hiéu img quang hoc, giéy dugc pht nhya dugce trén
chu vi ctia né va di kém trong mot phin quay ctia né cho dén khi dugc gidi phéng tix
may cén, sau d6 duogc din dén may cit 10 ma s& cit no thanh cac tim don vi duogc

cham xong 9.

Dé hoa ran may céan c6 chi tiét cudn 7’ va tAm khuon chu vi 8’ trong subt, t6t hon
13 khudn 14 thuy tinh va sau 14 polyeste, c6 ngudn tia cuc tim 20 dugc dit thich hop
trong cudn 7’ (Fig.10). Céc tia nay duoc chiéu biang ngudn nguoc lai bé mit dwoc phit

nhua cta gidy 2 trong qua trinh quay mot phan ciia n6 v6i may cén 18.

Trong khi theo cong bd don yéu cdu clp patent chiu Au sb EP540450A1, mot
vai ngudn tia cuc tim cling ¢ thé dugc lip dit bén ngoai may can 18 (Fig.9), va tac
dong 1én gidy 2 tir phia sau, cong bb don yéu ciu cép patent chau Au s6 EP540450A1
khong bde 16 chi tiét vé nguén tia cuc tim, vecni tia cyc tim va chét khoi mao quang

hoc.

Cong bb don yéu cau cip patent chiu Au s6 EP1720079A1 mo ta quy trinh san
xuét hinh anh toan ky mau, bao gdm c4c bude: didu ché ché phdm son bao gdbm nhua
acrylic héa cing bang UV/EB va it nhét mdt chdt mau, nhya ndy tao ra sy héa cing
tirc thoi khi bt xa; dua ché phim son dén cac ving dugc chon (6) ctia dé linh hoat (S)
bang may in quay; tao hinh 16p son dd duogc dua 1én d8 truyén cham ndi tao ra hinh
anh toan ky (8); va buc xa cac vung duogc tao hinh béng blrc xa anh sang tia cuc tim/

EB (10).

Nhua dugc héa rén bing dén cyc tim 10 duoc dit lién ké véi thiét bi lan chinh 7;
néunén S 1a giéy hoic vat liéu khong trong subt twong tu, dén cuc tim duogc dit & vi tri
ma nén roi khoi thiét bi 1an 7, trén mit ctia coa hinh anh toan ky 8, va dugc dé cap dén

1a dén 10a trén Fig. 2 va trén Fig. 4.

Theo c6ng b6 don sang ché quic t& s6 W094/18609, viéc hoa ran cac mdi trudng
hoa rin bic xa dat dugc bﬁng cach st dung nguén tia cuc tim ma dugce dat trong 156 ctia
truc lan b%lng thach anh réng ma mang hinh 4nh cham ndi vi clu tric s& duoc duc.
Theo mot phuong an, hinh anh cham ndi dugce tao thanh trong éng polyme ma duogc

dat hodc dac trén bé mit ngoai cua tryc lan b?,mg thach anh. ()ng polyme hau nhu 13
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trong sudt v4i sy buc xa tia cyc tim ma duge sir dung dé hoa ran nhua héa rian birc xa
duc. Theo phuong 4n khac, hinh anh cham ndi vi cau tric dugce duc trén truc 1dn bang

cach str dung hé nhya héa ran tia cuc tim.

Céng b don sang ché qudc 8 s6 W02006032493A2 d xuat st dung it nhat hai
ngudn tia cuc tim; mdt ngudn dit trong 15 ciia truc lan rdng va mot ngudn duge dit
dudi truc lan va gén mit sau ciia mang ludi do nd di quanh tryc ldn rong. Theo cach bd
tri nay, nhya khong duoc hoa ran khi tiép xtic véi vi cAu triic cham ndi bé mit cua truc
lan duoc chiéu xa tir phia trén va phia duéi qua nén trong subt. C6 thé bd tri dé tmg
dung hai ngudn tia cuc tim bd sung bén ngoai truc lin rdng trong tram in. Uu diém ctia
su burc xa tia cuc tim tai diém tiép xuc gilta nhya khong duoc hoa rin va vi clu trac
cham ndi bé mit trén trén truc ldn rdng 12 nhwa cé thé duoc héa rin va triét @& hon khi
tiép xtc véi truc lan rdng cham ndi bé& mat dam bao chét luong hinh anh cao va tdc do
mang lu6i nhanh hon. Céch b tri nay tao ra sy birc xa tia cuc tim t61 da & ving tiép

xuc gifta hai thiét bi lin kep.

Coéng bd don sang ché qubc t& s6 W02008076785A1 boc 16 phuwong phép san
xuét bao goi dugce trang tri bao gém viéc tao nén vat lidu c6 bé mit trong va ngoai, bé
mit ngodi d& tao thanh b& mit ngoai bia clng, phti 1én khoang 100% bé mat ngoai
bing pht héa rin birc xa chira kim loai dang hat, héa ran 16p pht héa ran bic xa chira
16p phu kim loai dang hat béng céach cho 16p phi héa rén birc xa chtra 16p pht kim loai
dang hat tiép xuc voi b xa, ap dung tur 0 dén 1 hodc nhidu 16p pht chtra myc cho
mdt phan co ban ctia 16p phit héa ran birc xa chira kim loai dang hat, ngoai trit ving
ma chtra hinh anh toan ky, héa rdn mét hogc nhiéu 16p phti chira muc, dua 16p phi hoa
rin buc xa hau nhu trong subt 1én bé mit ctia mot hodc nhiéu 16p phil chira muc, va
cho 16p pht héa rén biic xa hiu nhu trong subt tiép xuc v6i it nhat mot tim dém trong
subt chira 4m ban ciia hinh anh toan ky trong ving khoéng c6 mét hodc nhiéu 16p phi
chira muc, va it nhét hoa rin timg phan 16p phu hiu nhu trong sudt trong khi it nhét
mot tm dém tiép xtic v6i 16p phii hiu nhu trong sudt dé tao ra hinh anh toan ky trong

nén vat liéu.
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Hé théng chil yéu dé héa rén tia cuc tim dwa trén polyme acrylat va monome va
duoc héa rén théng qua su polyme héa gdc tu do. Chét khoi mao quang hoc hitu dung

bao gdom dan xuét benzoin, benzil ketal, dan xuat axetophenon va benzophenon.

Cong bb don yéu ciu cip patent My s6 US2009056858A1 d& cap dén phuong
phap thu duoc hinh anh toan ky va/hodc hiéu ung quang hoc trén vét liéu dang tAm,

trong d6 phuong phap nay bao gbm céc bude:

dat 1én trén va dip khubn ¢ mau vi ndi goc ctia hinh anh toan ky, hodc tuong
g v6i cau hinh ma cé thé tao ra hiéu tng quang hoc, trén 16p son hodc 16p vecni

duoc dua 1én nén dang tdm va héa ran 16p son trén nén dang tam nay;
tao khudn & dang vat liéu dang tdm ma mau duoc cau hinh trén do;

dit 1én trén cung 16p son dugce dua lén nén dang tAm nho dong luc vao khuoén
trén thiét bi lan d&, va dap dong luc 16p son dugce dua 1én nén dang tAm ap vao khuén

trén thiét bi lan d& bang thiét bi lan p lyc.

Viéc hda rin bao gom phat xa 16p son qua nén dang tam chi bang den burc xa cuc

tim trong trudng hop nén dang tim trong sudt hoic mo.

Cong bd don yéu clu clp patent chau Au s6 EP2159055A2 dé cép dén phuong
phép bao gém viée tao mAu duoc x4c dinh trude trén nén ndi, dua muc 1én nén in nay,
dua nén ndi vao muc trong d6 nén ndi nay khéc mau duoc xac dinh trude vao muc, va
héa rén muc ndy, thong qua ngudn birc xa, sao cho diu vét cia miu dugc xac dinh

trude dugc noi trong muec.

CAn nh4n manh trong cong b6 don yéu cAu cép patent chau Au s6 EP2159055A2
rr?lng khi nguén blrc xa dua trén anh sang, nhu ngu(‘A)n héa rén tia cuc tim, nén ndi nén
duoc tao thanh tir vat liéu ma trong subt vai bire xa tia cyc tim. Ciing tham chiéu dén
cong bd don sang ché qudc t& s6 W000/30854, don yéu cdu clp patent Nhit ban s&
JP08036352A, JP07052597A, JP06166170A, cong bd don sing ché quéc té sb
WO001/30562 va W02008061930.

Céc tAm dém con duoc goi 1 trong sudt c6 modt vai nhuoc diem. Thach anh

khéng dt manh va dan dén 1am cham quy trinh. Ngoai ra, cac tAm dém trong sudt (dai,
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ho#c 6ng) chi c6 thé dugce st dung mét vai lan do tudi tho dudi anh sdng tia cuc tim
(tam dém polyme) va in ghi la rat kho.

Do d6, c6 nhu ciu do6i véi hé thong va phuong phéap in vi cau tric (cau tric noi
bé mit) trén nén gidy ma tich hop hoan toan cac cong nghé cham noéi bé mit vao cac
g dung in cht dao nhu bao dam tai li€u, bao goéi linh ddng va cling, nhén hiéu va cac

dang duoc in.

Cfling ¢6 nhu cu d6i v6i hé thdng va phuong phap in vi cu tric trén nén gidy ma
cho phép in ndi hodc dic cham ndi bé mit, va kim loai héa cham ndi bé mat b%lng cach
st dung hé thdng in thong thudng nhu in ndi bing khuén mém, in hinh anh quay, in
opset, in ludi to, in k¥ thuat sb, vain phun muec.

Ban chit k§ thuit clia sang ché

Ngac nhién 1a, c4c tac gia sang ché d3 phat hién ra ring ché phdm hoéa rén (vecni)
duogc ép dung trén nén giéy va duoc cham ndi béng vi cAu trac c6 thé duoc héa rin qua
gidy khi budc cham ndi hoan thanh.

Do d6, sang ché d& cap dén phuong phap tao ra vi cdu trc, dic biét 12 hinh dnh
bién dbi quang hoc (cong cu bién dbi quang hoc) trén nén gify bao gdm cac budc:

A) tao ra nén giéy;

B) dua ché pham hoéa ran (vecni) 1én it nhat mot phan ctia mit truéc cla nén
gidy;

C) cho it nh4t mét phan ché pham héa rén tiép xac véi vi cdu tric cham nbi bé
mit, dic biét 14 cac phuong thire tao ra hinh anh bién dbi quang hoc;

D) hoa rén ché pham bing cach sir dung it nhit mdt dén cuc tim ma duoc bd tri &
mit sau cta nén gidy;

E) ling phti mot cach tiy y 16p vat liéu c6 chi sé khtic xa cao trong subt va/hosc
16p kim loai trén it nhit mot phan ché phdm duge héa réan, trong d6 dén c6 (cac) dinh
phat xa trong khoang UV-A va t5t hon 13 gin khoang VIS va ché pham hoéa ran bao
gbm it nhit chit khoi mao quang hoc ma hip thu trong ving UV-A va ngoai ra, t6t

hon 1a trong khoang gan VIS.
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Theo phuong 4n cu thé, sang ché dé& cép dén phuong phap tao ra vi céu tric cham
nbi bé mit, dic biét 1a hinh anh bién ddi quang hoc (céng cu bién ddi quang hoc) trén

nén gidy bao gom cac budc:
A) tao ra nén giay;

B) dua ché phAm héa rin (vecni) 1én it nhit mot phdn ctia mit tru6e cta nén gidy
trong d6 ché phim hoa ran bao gdm chét khoi mao quang hoc dugc chon tlr cac hop
chit mono va bisaxylphosphin oxit, tir hop chét loai alpha-amino keton hozc tir hop

chat oxim este va hon hop gom chung;

C) cho it nhat mét phan ché pham hda ran tiép xtc véi vi cau tric cham noi bé

mit, dic biét 1a cac phuong thire tao ra hinh anh bién ddi quang hoc;

D) hoa ran ché phém b?lng cach s dung it nhét mét dén cuc tim ma duoc bd tri &

mat sau ctia nén giay;

E) ling pht mot cach tiy ¥ 16p vat liéu c6 chi sé khtc xa cao trong sudt va/hoic
16p kim loai trén it nhit mot phn ché phdm duge héa ran, trong d6 dén ¢6 (cac) dinh
phéat xa trong khoang UV-A va t6t hon 14 gin khoang VIS va ché phdm héa rin bao
gdm it nhét chét khoi mao quang hoc ma hép thu trong ving UV-A va ngoai ra, t6t
hon la trong khoang gan VIS.

Ngoai ra, thiét bi (khong theo séng ché) duge mé ta dé tao ra vi cdu trac cham
ndi bé mat trén nén gidy ma duoc phu béng ché phdm hoa rén (vecni) trén it nhat mot
phén clia mit trude ctia nd bao gdm may in va phuong thitc tao ra vi cdu triac cham ndi
bé mit, trong d6 cac phwong thire tao ra vi cu triic bao gom:

a) phuong thtrc tao ra vi cAu trac cham ndi bé mat, dic biét 1a tAm dém mang vi
cAu trac duge duc thanh ché phdm héa rén, va

d) dén c6 (céc) dinh phét xa trong khoang UV-A va t6t hon 14 gan khoang VIS,
ma duge bd tri & mit sau ctia nén gidy, dé hoa ran ché phdm hoa rén khi nén gidy dugc
phi duoc dap dua trén tAm dém.

Thiét bi (in) dugc wu tién (khong theo sang ché) bao gdm:

a) co cau dan nén gidy qua thiét bi,
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b) tram pht bao gdm ngudn ché phdm héa rén tia cuc tim dang long va phuong

tién dua ché pham dang 16ng tir ngudn dén bé mét cia nén,

d) tram cham ndi/hda rin bao gdm phuong thirc in (cham ndi bé mat) vi cdu tric
vao bé mit cia ché pham duogc dua 1én nén, va phuong tién hoéa ran nhua cé vi chu
tric (cham ndi bé mit) duoc in & d6 sao cho cac vi cAu trac nay duoc giit trong nhya
duoc hoa ran, trong d6 thiét bi duoc sép xép sao cho ché phém duoc dua 1én trén mat
trén ctia nén; phuong tién in vi chu triic (cham ndi bé mit) bao gdm 14 tAim mong niken
duoc dat trén truc lan chin sang hodc truc lan kim loai c6 vi cAu tric (cham ndi bé
mat) va hai thiét bi 1an kep tiép xtic v6i mat sau ctia nén va cé truc quay doc theo cling
truc nhu truc quay cua truc lan va cac phuong tién hoa ran nhua 1a nguén tia cuc tim

duoc dit 0 mét sau ciia nén giay.
Mo ta van tat cac hinh vé

Phuong phap theo séang ché va thiét bi s& dugc mé ta, chi bing cach vi dy, tham

chiéu dén céc vi du va hinh v& kém theo, trong do:

Fig.1 thé hién thiét bi tng dung d& truyén vi chu trac cham ndi bé mit tir tAm
dém sang nén.

Fig.2 12 hinh chiéu so dd mit cét ctia mot phuong 4n theo sang ché.
MO ta chi tiét sang ché

Theo mdt phuong an (khong theo sang ché), thiét bi c6 thé 1a don vi gidn tiép
hoic don vi ding riéng hodc theo phuong an dugce uu tién khic (khong theo sang ché),
thiét bi nay c6 thé 1a hé thdng truc tiép hoic dugc tich hgp véi cac tram in, tich 16p,
cit, x¢ thong thudng khac va céc tram chuyén ddi khéc 12 mot phan cia quy trinh san
xuét duoc tich hop. Theo mdt phuong én, thiét bi (khéng theo sdng ché) va céc quy
trinh theo sang ché c6 thé duoc cdu hinh va duoc st dung dé tao ra viéc in hinh anh
toan ky mot phﬁn clia nén giéy dua trén mang lugi. Viéc nay co thé dat duoc béng
c4ch in timg phan son héa rén birc xa nhw, vi du, cac phan ti dd hoa 1én trén nén gidy
dua trén mang ludi va chi sao chép vi cAu triic cham ndi bé mit trong céc ving ma 16p

son hda ran bic xa dugc in.
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Theo mot khia canh nita, thiét bi con c6 thé bao gém don vi hoa rén sau tia cuc
tim ¢6 hoic khong ¢6 don vi gia nhiét, hodc chi c¢6 don vi gia nhiét bing tia héng ngoai
hoic tia cuc tim/tia hdng ngoai két hop, ma dic biét c6 thé duge khuyén cdo dé hd tro
va tang tdc dd hoa ran cac hé vecni. Pon vi sau héa rén c6 thé duge st dung khi nén
dugc pht roi khoi don vi in/hda rén mic du viée in thanh céng khong duogc héa ran

hoan toan. Pon vi sau héa ran dam bao 16p phtt duoc héa rdan hoan toan.

Theo sang ché, viéc héa ran dugc thuc hién qua nén giay va khong qua tim dém

(ngudn tia cuc tim duoc dit trong 18 cta truc 1dn thach anh rong, v.v).

Céac phuong tién tao ra vi cAu triic cham ndi bé mit t&t hon 13 tAm dém, ma dugc
chon tir nhom bao gém 6ng niken; tAm mong niken; tréng kim loai dugc tao hinh anh
laze hodc dugc khic, hodc cac vat liéu khac duge dit trén truc lan chén sang hodc truc
lan kim loai chira hinh anh OVD trén bé mat. Céc phuong tién tao ra vi cAu trac cham

no6i bé mit c6 thé bao gdm cac phuong tién 1am ngudi.

Don vi tién hoa ran tia cuc tim c6 thé duge dat sau don vi phu son tia cuc tim va
trude don vi cham nodi/héa ran. Pon vi ti€n hda ran phat ra ché pham hoa ran buc xa
duoc phti trén nén mang ludi sao cho né duge hoa ran it nhat mot phan trude khi nd di

vao tram cham noi/hda ran.

Vi cAu triic cham ndi b& mit, nhu hinh 4nh toan ky ¢ thé duge sao chép mot
c4ach nhanh chéng va chinh xac trén nén gidy bang cach sir dung phuong phap va thiét

bi theo sang ché.

Trong quy trinh theo sang ché, chit khoi mao quang hoc hozc hdn hop gbm hai

hoac nhiéu chit khoi mao quang hoc dugc st dung.

Theo phuong an duge uu tién cta sang ché, chit khoi mao quang hoc duge chon
tir hop chét loai alpha-hydroxy keton, hop chét loai alpha-alkoxy keton, hop chét loai
alpha-amino keton, cac hop ch4t mono va bisaxylphosphin oxit, hop chét phenylgly-
oxylat, hop chét oxim este va hop chét ctia mudi onium (hop chat ctia mudi sulfoni va

hop chét ctia mudi iot) va hdn hgp gém ching.

Hién tai, cac chat khoi mao quang hoc dugc wu tién nhat 1a cac hop chat mono va

bisaxylphosphin oxit. Cac hop chit mono va bisaxylphosphin oxit ¢6 thé duogc sir dung
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riéng. Theo cach khéc, hdn hop gdm hop chit mono va bisaxylphosphin oxit c6 thé
duoc str dung, hodc cac hop chit mono va bisaxylphosphin oxit c6 thé duoc st dung
trong hdn hop véi cac chit khoi mao quang hoc khéc, vi du nhu, loai benzophenon,
loai alpha-amino keton, loai alpha-hydroxy keton, hop chit ketal, hop chit phenylgly-
oxylat, hop chét oxim este hoic hop chét ctia mudi onium, dic biét 13 hop chét benzo-
phenon, hgp chét alpha-hydroxy keton, alpha-alkoxyketon, hodc alpha-aminoketon, rat
dac biét 1a hop chit benzophenon, alpha-hydroxy keton, hodc hop chét alpha-
alkoxyketon. Hop chét alpha-aminoketon c6 thé duoc sir dung, riéng 1& hogc trong hén
hop v6i cac chét khoi mao quang hoc khéc, néu sy nga mau vang khong phai 1a vén
de.

Céc vi du vé chit khoi mao quang hoc di dugc biét dén ddi véi nguoi co hiéu
biét trung binh trong linh vuc ndy va, vi du, dugc cong bd boi Kurt Dietliker trong 4n
pham: “A compilation of photoinitiators commercially available for UV today”, Sita

Technology Textbook, Edinburgh, London, 2002.
Céc vi du v& hop chét axylphosphin oxit thich hgp c6 cong thirc XII

o O

1 nl
Rgy =P~ C-Rs  (XID), trong d6
Rso

Rso 1a xyclohexyl, xyclopentyl, phenyl, naphtyl hodc biphenylyl khong dugc thé;
hoic 14 xyclohexyl, xyclopentyl, phenyl, naphtyl hodc biphenylyl duoc thé bang mot
hodc nhiéu halogen, Ci-Ciealkyl, Ci-Craalkoxy, Ci-Cralkylthio hodc bﬁng NRs3R54;

hodic Rso 14 C1-Caoalkyl khong duoc thé hodic 1a Ci-Caoalkyl duge thé bang mot
hodc nhidu halogen, C1-Cioalkoxy, Ci-Croalkylthio, NRs3Rss hodc béng -(CO)-O-Ci-
Caaalkyl;

Rs1 13 xyclohexyl, xyclopentyl, phenyl, naphtyl hodc biphenylyl khong dugc thé;
hoac 14 xyclohexyl, xyclopentyl, phenyl, naphtyl hodc biphenylyl duoc thé bang mot
hodc nhiéu halogen, Ci-Craalkyl, C1-Cizalkoxy, Ci-Craalkylthio hodc béng NR53Rs4;
hoiic Rsi 12 -(CO)R’s2; hodic Rsi 1a C1-Craalkyl khong duoc thé hodc duge thé bang mot
hodc nhiéu halogen, Ci-Cizalkoxy, Ci-Cralkylthio, hodc bang NRs3Rs4;
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Rs2 va R’s; ddc 14p v6i nhau 13 xyclohexyl, xyclopentyl, phenyl, naphtyl hodc
biphenylyl khong dugc thé, hodc 13 xyclohexyl, xyclopentyl, phenyl, naphtyl hodc bi-
phenylyl duoc thé bang mot hodc nhiéu halogen, C1-Csalkyl hoic Ci-Csalkoxy; hodc
Rs2 1a vong di vong ¢6 5 hodc 6 canh chita nguyén tir S hodc nguyén tir N;

Rs3 va Rss doc 14p voi nhau 1a hydro, Ci-Cizalkyl khong duoc thé hoic Ci-
Cialkyl dugc thé bang mot hodc nhiéu OH hoic SH trong d6 mach alkyl ty y duge
ngét mach béng tir mot dén bdn nguyén tir oxy; hodc Rs3 va Rss doc 18p véi nhau la Co-
Ciz-alkenyl, xyclopentyl, xyclohexyl, benzyl hodc phenyl;

Cac vi du cu thé 1a bis(2,4,6-trimetylbenzoyl)-phenylphosphin oxit (Irga-
cure®819); 2,4,6-trimetylbenzoyl-diphenyl-phosphin oxit (Darocur®TPO); este cua
axit etyl (2,4,6 trimetylbenzoyl phenyl) phosphinic; (2,4,6-trimetylbenzoyl)-2,4-
dipentoxyphenylphosphin  oxit, bis(2,6-dimetoxybenzoyl)-2,4,4-trimetylpentyl-
phosphin oxit.

Con quan tdm hon 13 hdn hop gdm hop chét cé cong thire XII véi hop chét ¢
cong thire XI cling nhu hén hop gdm céc hop chét khac nhau c6 cong thirc XII.

Cac vi du 1la hdon  hop gbm bis(2,6-dimetoxybenzoyl)-2,4,4-
trimetylpentylphosphin oxit v6i 1-hydroxy-xyclohexyl-phenyl-keton, gbm bis(2,4,6-
trimetylbenzoyl)-phenylphosphin oxit v6i 2-hydroxy-2-metyl-1-phenyl-propan-1-on,
ctia bis(2,4,6-trimetylbenzoyl)-phenylphosphin oxit véi este cua axit etyl (2,4,6
trimetylbenzoyl phenyl) phosphinic, v.v.

Céc vi du v& hop chat benzophenon thich hop 13 hop chat ¢ cong thirc X:
Res (0] R
| 68
G ™
RGS
R67
trong do:

Rss, Res va Re7 ddc 1ap véi nhau 14 hydro, Ci-Csalkyl, Ci-Cs-halogenalkyl, Ci-
Casalkoxy, Cl hodc N(Ci-Caalkyl);
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Res 13 hydro, Ci-Csalkyl, C1-Cshalogenalkyl, phenyl, N(Ci-Caalkyl)2, COOCHSs,

R

- 9 Q 3]
—s~<_=_>fc|-|3 , —O—(CH);—C—-A—Q‘LA— —(CH) o hodc
l+o (CHZ)+O c': -0° : Moy i

—0-C-C
H, H,

Q 1a gbc ctia hop chét polyhydroxy c6 tir 2 dén 6 nhém hydroxy;

x 12 s6 16n hon 1 nhung khéng 16n hon s6 nhém hydroxyl ¢6 sin trong Q;

A 13 -[O(CH2)sCO]y- hodc -[O(CH2)sCO]y-1)-[O(CHR71CHR70)a]y-;

Reo 1a hydro, metyl hodc etyl; va néu N 16n hon 1 thi c4c nhém Reo c6 thé gibng
nhau ho#c khéc nhau;

alasdtldén?2;

blasdtir4 déns;

y 1asd tir 1 dén 10;

nla;va

m 1a sé nguyén tir 2 dén 10.

Céc vi du cu thé 1a Darocur®BP (= benzophenon), Esacure TZT® ¢6 san tir Lam-
berti, (hdn hop gdm 2,4,6-trimetylbenzophenon va 4-metylbenzophenon), 4-
phenylbenzophenon, — 4-metoxybenzophenon, — 4,4’-dimetoxybenzophenon, — 4,4’-
dimetylbenzophenon, 4,4’-diclobenzophenon, 4,4’-dimetylaminobenzophenon, 4,4’-
dietylaminobenzophenon, 4-metylbenzophenon, 2,4,6-trimetylbenzophenon, ~ 4-(4-
metylthiophenyl)benzophenon, 3,3’-dimetyl-4-metoxybenzophenon, metyl-2-
benzoylbenzoat, 4-(2-hydroxyetylthio)benzophenon, 4-(4-tolylthio)benzophenon, 4-
benzoyl-N,N,N-trimetylbenzenmetanamin clorua, 2-hydroxy-3-(4-benzoylphenoxy)-
N,N,N-trimetyl-1-propanamin clorua monohydrat, 4-(13-acryloyl-1,4,7,10,13-
pentaoxatridexyl)benzophenon, 4-benzoyl-N,N-dimetyl-N-[2-(1-0x0-2-
propenyl)oxy]etylbenzenmetanamin clorua; [4-(2-hydroxy-etylsulfanyl)-phenyl]-(4-
isopropylphenyl)-metanon;  biphenyl- [4-(2-hydroxy-etylsulfanyl)-phenyl]-metanon;
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biphenyl-4-yl-phenyl-metanon; biphenyl-4-yl-p-tolyl-metanon; biphenyl-4-yl-m-tolyl-
metanon; [4-(2-hydroxy-etylsulfanyl)-phenyl]-p-tolyl-metanon; [4-(2-hydroxy-
etylsulfanyl)-phenyl]-(4-isopropyl-phenyl)-metanon; [4-(2-hydroxy-etylsulfanyl)-
phenyl]-(4-metoxy-phenyl)-metanon;  1-(4-benzoyl-phenoxy)-propan-2-on;  [4-(2-
hydroxy-etylsulfanyl)-phenyl]-(4-phenoxy-phenyl)-metanon; 3-(4-benzoyl-phenyl)-2-
dimetylamino-2-metyl-1-phenyl-propan-1-on; (4-clo-phenyl)-(4-octylsulfanyl-
phenyl)-metanon;  (4-clo-phenyl)-(4-dodexylsulfanyl-phenyl)-metanon;  (4-bromo-
phenyl)-(4-octylsulfanyl-phenyl)-metanon; (4-dodexylsulfanyl-phenyl)-(4-metoxy-
phenyl)-metanon; metyl este cua axit (4-benzoyl-phenoxy)-axetic; biphenyl-[4-(2-
hydroxy-etylsulfanyl)-phenyl]-metanon; 1-[4-(4-benzoylphenylsulfanyl)phenyl]-2-
metyl-2-(4-metylphenylsulfonyl)propan-1-on (Esacure®1001 c6 san tir Lamberti).

Cac vi du vé hop chit alpha-hydroxy keton, alpha-alkoxyketon hodc alpha-
aminoketon thich hgp cé cong thirc (XI)

o

Q Ra
Rao C- CI: “Ry, (XI),
Ras
R

2
trong doé:
Ro9 14 hydro hodc Ci-Cisalkoxy;
R30 13 hydro, Ci-Cisalkyl, Ci-Cizhydroxyalkyl ,Ci-Cisalkoxy, OCH2CH2-ORaq,
CH,
morpholino, S-Ci-Cisalkyl, nhéom -HC=CH,, -C(CH3)=CH: , GrECHz—fi:%;Gz ,

H,C. CH,

i hog"
C—¢—OH 2 CFa
CH, He o}

—
&

33

31

A-0O-20

o=0
I0
|
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o
0—(CH2)5—L|+OCHZCHZ—O—-
R33 °
I -
Rsz—g-ﬁOO— hodc
R, O

i Rog
HSC—Si—[—-O—(CHZ)S—C—]EOCHZCH;—O@'C
31

CH,
0
|

l

i
O—(CHz)ﬁ—C%OCHZCHZ—O@C—?—OH
d,evaflatir1 deén 3;

clatr?2 dén 10;

G1 va G2 doc 14p véi nhau 13 cac nhom cudi ctia cdu trac polyme, t6t hon 13 hydro
hoac metyl;

M (u) cle3
R3sla hydro, —c-cH=cH, hodc —c-c=cH, ;

R31 la  hydroxy,

Ci-Cirealkoxy,
-O(CH2CH20),-C1-Ciealkyl;

morpholino,

dimetylamino  hodc

glat 1 dén20;

R3; va Rz d6c lap vé6i nhau 13 hydro, Ci-Cealkyl, Ci-Cisalkoxy hodc
-O(CH,CH>0)g-C1-Cisalkyl; hodc 1a phenyl hodc benzyl khong duogc thé; hoic phenyl
hoac benzyl duoc thé bang Ci-Cra-alkyl; hoic R32 va Ras cling voi nguyén tir cacbon

ma chung gén vao tao thanh vong xyclohexyl;

R3s1a hydro, OR36 hodc NR37R3s;

Rs6 1a hydro, C1-Crzalkyl ma tiy y duoc ngit mach bing mot hoic nhidu céc

nguyén ti O khong lién tuc va Ci-Crzalkyl ngit mach hodc khong ngét mach tiy y
duoc thé béng mot hoac nhiéu OH,
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R37 va R3s ddc 14p v6i nhau 1a hydro hodc Ci-Crzalkyl khong duoc thé hodc duogc
thé b%mg mot hodc nhiéu OH;

Rio 12 Ci-Cralkylen ty ¥ dugc ngit mach bing mdt hozc nhiéu O khong lién

Q GH CH, Q
tuc, -(CO)-NH-C;-Cr2alkylen-NH-(CO)- hodc ‘C‘Hﬁi@*g;?rc— :

véi didu kién Rs;, Rz va Ry khong cung 13 Ci-Ciealkoxy hodc

-O(CH2CH20),-C1-Cealkyl.

Cac vi du cu thé 1a 1-hydroxy-xyclohexyl-phenyl-keton (Irgacure®184) hodc
Irgacur® 500 (hén hop gdm Irgacure®184 v&i benzophenon), 2-metyl-1[4-
(metylthio)phenyl]-2-morpholinopropan-1-on (Irgacure®907), 2-benzyl-2-
dimetylamino-1-(4-morpholinophenyl)-butan-1-on (Irgacure®369), 2-dimetylamino-2-
(4-metyl-benzyl)-1-(4-morpholin-4-yl-phenyl)-butan-1-on (Irgacure®379), (3,4-
dimetoxy-benzoyl)-1-benzyl-1-dimetylamino propan, 1-[4-(2-hydroxyetoxy)-phenyl]-
2-hydroxy-2-metyl-1-propan-1-on (Irgacure®2959), 2,2-dimetoxy-1,2-diphenyletan-1-
on (Irgacure®651),  2-hydroxy-2-metyl-1-phenyl-propan-1-on (D arocur®1173), 2-
hydroxy-1-{4-[4-(2-hydroxy-2-metyl-propionyl)-benzyl]-phenyl}-2-metyl-propan-1-
on (Irgacure®127), 2-hydroxy-1-{4-[4-(2-hydroxy-2-metyl-propionyl)-phenoxy]-
phenyl}-2-metyl-propan-1-on, Esacure KIP duge cung cAp boi Lamberti, 2-hydroxy-1-
{1-[4-(2-hydroxy-2-metyl-propionyl)-phenyl]-1,3,3-trimetyl-indan-5-y1}-2-metyl-

propan-1-on.
Céc san phdm Irgacure® va Darocur® c6 san tir BASF SE.

Céc vi du v& cac hop chét phenylglyoxylat thich hop ¢6 cong thirc XIII

Rse Rss
i 1
Re7 C-C-ORy (XIII),
Rss Rso
trong doé:
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R59 RSB

Reo 1 hydro, Ci-Croalkyl hoge Y7 O-C-C Rer

Rss, Rss, Rs7, Rsg vi Rso ddc 18p v6i nhau 14 hydro, Ci-Cialkyl khéng dugc thé
hoic Ci-Ciaalkyl dugc thé béng mot hodc nhidu OH, C;-Csalkoxy, phenyl, naphtyl,
halogen hodc bﬁng CN; trong d6 mach alkyl tuy y duoc ngét mach bfmg mdt hodc
nhiéu nguyén tr oxy; hodc Rss, Rss, Rs7, Rss va Rso doc 1ap voi nhau 1a Ci1-Caalkoxy,
C1-Caalkythio hodc NRs2Rs3;

Rs> va Rs3 ddc lap voi nhau 1a hydro, Ci-Crzalkyl khong duoc thé hodc Ci-
Cpalkyl duoc thé bang mot hode nhiéu OH hodc SH trong d6 mach alkyl uy y duoc
ngét mach béng mot dén bdn nguyén tr oxy; hodc Rs2 va Rs3 ddc 1dp véi nhau 1a Co-
Ci2-alkenyl, xyclopentyl, xyclohexyl, benzyl hodc phenyl; va

Y114 Ci-Croalkylen tuy y dugc ngit mach bang mdt hodc nhiéu nguyén tir oxy.

Céc vi du cu thé v& hop chit c6 cong thire XI1T 1a 2-[2-(2-0x0-2-phenyl-acetoxy)-

etoxy]-etyl este clia axit oxo-phenyl-axetic (Irgacure®754), metyl ai-oxo benzenaxetat.

Céc vi du v& céc hop chat oxim este thich hop 1a céc hop chit c6 cong thirc XTIV

7;@ l—c N-O- C R,, (XIV),

trong do:

z 1a 0 hoac 1;

Rio 1a hydro, Cs-Csxycloalkyl; Ci-Croalkyl khong dugc thé hodc duoc thé bing
mot hoac nhiéu halogen, phenyl hodc béng CN; hoic Ry 1a C2-Csalkenyl; phenyl
khong duogc thé hodc dugc thé bf?lng mot hoac nhiéu Ci-Cealkyl, halogen, CN, OR7s,
SRy hodc bing NR7sR76; hodc Ry 1a Ci-Csalkoxy, benzyloxy; hodc phenoxy khong
duge thé hoic duoc thé béng mot hoac nhiéu C1-Csalkyl hodc béng halogen;

-18-



29388

R71 12 phenyl, naphtyl, benzoyl hodc naphthoyl, mdi nhém trong sb ching duge
thé bing mdt hoic nhidu halogen, Ci-Cialkyl, Cs-Csxycloalkyl, benzyl,
phenoxycacbonyl, Ca-Cizalkoxycacbonyl, OR73, SR7i, SOR7, SO2R71 hoidc bﬁng
NR75R76, trong d6 céc phan tir thé OR73, SR74 va NR7sR76 tity ¥ tao thanh céc vong 5
hotic 6 canh nhd céc gbc R73, Rz, Rys vashodc Rys véi céc phan tir thé khac trén vong
phenyl hodc vong naphtyl; hodc mdi nhom trong sb ching duge thé bang phenyl hozc
bang phenyl dugc thé bang mot hoic nhiéu OR73, SR74 hodc bang NR7sRes;

YZ
hodc Ry1 1a thioxanthyl, hoac Ys‘@i @ ;

N
R73
R7, 1a hydro; Ci-Caoalkyl khéng dugc thé hodc C1-Caoalkyl dugc thé bang mot

hodc nhiéu halogen, OR7, SRz, C3-Csxycloalkyl hodc bing phenyl; hogc 1a Cs-
Csxycloalkyl; hodc 1a phenyl khong dugc thé hoic duge thé bing mdt hodc nhidu Ci-
Cealkyl, phenyl, halogen, OR73, SR74 hodc bang NR75R76; hoiic 1a C2-Caoalkanoyl hodc
benzoyl khong dugc thé hoic duoc thé bing mot hodc nhidu Ci-Cealkyl, phenyl, OR73,
SRy hodc biang NR7sRze; hodc 1la Ca-Cralkoxycacbonyl, phenoxycacbonyl, CN,
CONR75R76, NO2, Ci-Cahaloalkyl, S(O)y-C1-Cealkyl, hodc S(O)y-phenyl,

y 1a 1 hoac 2;
Y14 lign két truc tiép hodc khong lién két;

0

¥31aNOz hoge Cep

R73 va Ry ddc lap voéi nhau 13 hydro, Ci-Caoalkyl, Cz-Croalkenyl, Cs-
Csxycloalkyl, C3-Cgxycloalkyl dugc ngét mach bing mot hogc nhiu, 6t hon 13 2, O,
phenyl-Ci-Csalkyl; hodc 1a Ci-Csalkyl duoc thé bang OH, SH, CN, C;-Csalkoxy, Ci-
Csalkanoyl, Cs-Csxycloalkyl, bang C3-Csxycloalkyl duoc ngét mach bang mot hodc
nhidu O, hoic Ci-Csalkyl dugc thé bing benzoyl khong duogc thé hodc dugc thé bang
mdt hodc nhiéu Ci-Cealkyl, halogen, OH, Ci-Csalkoxy hodc bang Ci-Csalkylsulfanyl;
hoi#c 1a phenyl hoéc naphtyl, mdi nhém trong s6 ching khong duoc thé hodc dugc thé

bang halogen, Ci1-Cpalkyl, Ci-Cizalkoxy, phenyl-C;-Csalkyloxy, phenoxy, Ci-
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Crealkylsulfanyl, phenylsulfanyl, N(Ci-Cralkyl),, diphenylamino hodc bang

AL—LCNOCRN,

R7s va Rge doc lap véi nhau 13 hydro, Ci-Caoalkyl, Cp-Cshydroxyalkyl, Co-
Croalkoxyalkyl, C2-Csalkenyl, C3-Csxycloalkyl, phenyl-Ci-Csalkyl, Ci-Csalkanoyl, Cs-
Cizalkenoyl, benzoyl; hodc 1a phenyl hodc naphtjd, mdi nhém trong sb ching khéng
duoc thé hoic dugce thé bz‘?mg C1-Crzalkyl, benzoyl hodc b%lng Ci-Cralkoxy; hodc R7s
va Ry6 cung 13 Co-Cealkylen tity ¥ bi ngét mach bing O hogc NRy3 va tly ¥ dugc thé
bang hydroxyl, Ci-Csalkoxy, C2-Csalkanoyloxy hodc bang benzoyloxy;

R77 1a C1-Craalkyl, thienyl hodc phenyl khong dugc thé hogc dugc thé bang Ci-
Cizalkyl, OR73, morpholino hodc bang N-carbazolyl.

Cac vi du cu thé 13 1,2-octandion 1-[4-(phenylthio)phenyl]-2-(O-benzoyloxim)
(Irgacure® OXEO1), etanon 1-[9-etyl-6-(2-metylbenzoyl)-9H-carbazol-3-yl]-1-(O-
axetyloxim)  (Irgacure® OXE02), 9H-thioxanthen-2-carboxaldehyt 9-o0x0-2-(0O-
axetyloxim), etanon 1-[9-etyl-6-(4morpholinobenzoyl)-9H-carbazol-3-yl]-1-(O-
axetyloxim), etanon 1-[9-etyl-6-(2-metyl-4-(2-(1,3-dioxo-2-dimetyl-xyclopent-5-
yl)etoxy)-benzoyl)-9H-carbazol-3-yl]-1-(O-axetyloxim) (Adeka N-1919), etanon 1-[9-
etyl-6-nitro-9H-carbazol-3-yl]-1-[2-metyl-4-(1 -metyl-2-metoxy)etoxy)phenyl]-1-(O-
axetyloxim) (Adeka NCI831), v.v.

Ciing ¢6 thé thém chit khoi mao quang hoc cation, nhu benzoyl peroxit (cdc
peroxit thich hgp khic duge md ta trong patent My s6 US 4 950 581, cot 19, dong tir
17 dn 25), hosic mudi sulfoni thom, mubi phosphoni hodc mudbi iot, nhur dugc md ta,

vi du, trong patent My s6 US 4 950 581, cot 18, dong 60 dén cot 19, dong 10.

Hop chat mudi sulfoni thich hop 1a hop chat c6 cong thirc XVa, XVb, X Ve, XVd
hoac XVe

R.—S—R E
80 I 82 RB-] SI " RBS
Raa E™

81

XVa XVb
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o]

X Q -

. E .

S—Ar, S-ArrX—L

Ar, Ar,

XVe Xvd XVe
trong do:

mdi Rso, Rs1 va Rsz doc 14p v6i nhau 1a phenyl khong duoc thé, hodc phenyl duge

r AY E_ E_
thé bing -S-phenyl, ﬂ@%@o—w@»ﬂ , —s@%@} hodic
bing —s—@%':—cm;

Rgs 14 lién két truc tiép, S, O, CHa, (CHz)z, CO hodc NRgo;

Rs4, Rgs, Res va Rg7 doc 1ap véi nhau 13 hydro, C1-Caoalkyl, C3-Csxycloalkyl, Ci-
Caoalkoxy, Ca2-Caoalkenyl, CN, OH, halogen, Ci1-Cealkylthio, phenyl, naphtyl, phenyl-
C1-Cralkyl, naphtyl-Ci-Csalkyl, phenoxy, naphtyloxy, phenyl-Ci-Cralkyloxy, naphtyl-
C1-Csalkyloxy, phenyl-Ca-Cealkenyl, naphtyl-C>-Csalkenyl, S-phenyl, (CO)Rso,
O(CO)Rss, (CO)ORs9, SO2Rs9 hodc OSO2Rsgo;

R9°R Reo Ry
Rss 14 Ci-Caoalkyl, Ci-Caohydroxyalkyl, ,@ " —@R@ hodc
RyJ Rgs Re, Ros

Rgo 12 hydro, Ci-Caalkyl, C1-Cizhydroxyalkyl, phenyl, naphtyl hoac biphenylyl;

Roo, Ro1, Roz va Ros ddc 14p voi nhau c6 mot trong s6 cac nghia nhu duge néu dbi
v&i Rss; hodic Roo va Ror duge két hop tao thanh hé vong dung hop v6i cac vong ben-

zen ma ching gan vao;

-21-



29388

Ros 1a lién két truc tiép, S, O hodc CHy;

Ros 12 hydro, Ci-Caoalkyl; Ca-Caoalkyl duoc ngit mach bing mot hogc nhiéu O;
hodc 1a -L-M-Rog hodc -L-Ros;

0]
4 z. L. o  —l— o

Ro7c6 mdt trong s cac nghia nhrr duge néu ddi véi Res hodc 1a ~7° CD ;
Arz——§+

A, E
Rog la géc ctia chét 1am nhay hoic chét khoi mao quang hoc héa tri mot;

Ari va Arz ddc 14p vé6i nhau 1a phenyl khong dugc thé hodc duoc thé béng Ci-
Caoalkyl, halogen hodc ORugo;

hoic 14 naphtyl, anthryl, phenanthryl hodc biphenylyl khdng duge thé;

hodc 12 naphtyl, anthryl, phenanthryl hodc biphenylyl duoc thé bang C1-Caoalkyl, OH
hodc ORoo;

N‘1 R100
hodc 1a -Ars-Ai1-Ars hodc —@[ @Rm :
MZ
Ar; 13 phenyl, naphtyl, anthryl, phenanthryl hogc biphenylyl khong dugc thé;

hodc 1a phenyl, naphtyl, anthryl, phenanthryl hodc biphenylyl duoc thé bang Ci-
Caoalkyl, ORg9 hodc benzoyl;

Ary 1 phenylen, naphtylen, anthrylen hodc phenanthrylen;
A 1a lién két truc tiép, S, O hodc Ci-Caoalkylen;
X 1a CO, C(0)0, OC(0), O, S hodc NRoo;

I, 1a lién két truc tiép, S, O, Ci-Caoalkylen hodc Cz-Caoalkylen dugc ngét mach
béng mot hoac nhiéu O khong lién tuc;

Roo 1& C1-Caoalkyl hodc Ci-Caohydroxyalkyl; hodc 1a Ci-Caoalkyl duge thé bang
O(CO)R102;

M; 1a S, CO hoac NRioo;

M 14 lién két truc tiép, CHa, O hodc S;
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Rioo va Rior doc 1ap véi nhau 1a hydro, halogen, Ci-Csalkyl, Ci-Csalkoxy hoac
phenyl;

Rioz 1a C1-Caoalkyl;

R R R
2 s * Res
Rinzla Rs hoac ;va
R
R92 Rss ” R84

E 14 anion, dic biét 12 PFs, SbFe, AsFg, BF4, (CsFs)4B, Cl, Br, HSO4, CF3-SO3, F-

SO3, H30—®>SO; , CH3-S03, Cl04, PO4, NO3, SO4, CH3-SO4, hodc HsC‘Q'SOZ .

Céac vi du cu thé vé hop chit ctia mudi sulfoni 13, vi du, Irgacure®270 (BASF
SE); Cyracure® UVI-6990, Cyracure®UVI-6974 (Union Carbide), Degacure®KI 85
(Degussa), SP-55, SP-150, SP-170 (Asahi Denka), GE UVE 1014 (General Electric),
SarCat® KI-85 (= triarylsulfoni hexaflophosphat; Sartomer), SarCat® CD 1010 (=
triarylsulfoni hexafloantimonat dugc tron; Sartomer); SarCat® CD 101 1(= triarylsul-

foni hexaflophosphat dugc tron; Sartomer),
Hop chét ctia mudi iot thich hop c6 cong thirc XVI

@L@ ™ (XVI), trong do
R R

110 m

Ri10 va Ri11 ddc 14p véi nhau 1 hydro, C1-Caoalkyl, C1-Caoalkoxy, Ci-Caoalkoxy
dugc thé tai vi tri OH, halogen, C2-Croalkenyl, C3-Csxycloalkyl, ddc biét la metyl, iso-
propyl hodc isobutyl; va

E 1 anion, dic biét Ia PFs, SbFe, AsFe, BF4, (CeFs)4B, C, Br, HSO4, CF3-SOs, F-
SOs, HGCOSOS— . CH;-S03, C104, PO4, NO3, SO4, CHs-SO4 hotic ch@—soz .

Céc vi du cu thd v& hop chit cia mubi iot 13, vi du, tolylcumyliot
tetrakis(pentaflophenyl)borat, 4-[(2-hydroxy-tetradexyloxy)phenyl]phenyliot  hex-
afloantimonat  hodc  hexaflophosphat,  tolylcumyliot  hexaflophosphat,  4-
isopropylphenyl-4'-metylphenyliot hexaflophosphat, 4-isobutylphenyl-4'-
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metylphenyliot hexaflophosphat (Irgacure®250, BASF SE), 4-octyloxyphenyl-
phenyliot hexaflophosphat hodc hexafloantimonat, bis(dodexylphenyl)iot hexa-
floantimonat hodc hexaflophosphat, bis(4-metylphenyl)iot hexaflophosphat, bis(4-
metoxyphenyl)iot hexaflophosphat, 4-metylphenyl-4'-etoxyphenyliot hexaflophosphat,
4-metylphenyl-4'-dodexylphenyliot  hexaflophosphat,  4-metylphenyl-4'-phenoxy-
phenyliot hexaflophosphat.

Ngoai tit ca cac mudi iot d& néu, hop chit c6 cac anion khic 13, di nhién, cling
thich hop. Viée didu ché cac mudi iot dd duoc biét véi ngudi cé hiéu biét trung binh
trong linh vuc ndy va duge md ta trong tai liéu, vi du patent My s6 US 4151175,
US 3862333, US 4694029, patent chau Au s& EP 562897, patent My s6 US 4399071,
US 6306555, cong bd don sang ché quic t& s6 WO 98/46647 J. V. Crivello, "Photoin-
itiated Cationic Polymeization" trong: UV Curing: Science and Technology, Editor S.
P. Pappas, pages 24-77, Technology Marketing Corporation, Norwalk, Conn. 1980,
ISBN No. 0-686-23773-0; J. V. Crivello, J. H. W. Lam, Macromolecules, 10, 1307
(1977) va I. V. Crivello, Ann. Rev. Mater. Sci. 1983, 13, pages 173-190 and J. V.
Crivello, Journal of Polyme Science, Part A: Polyme Chemistry, Vol. 37, 4241-4254
(1999).

Halogen 1a flo, clo, brom va iot.

C1-Caaalkyl (C1-Caoalkyl, dic biét la Ci-Croalkyl) thuong la mach thing hoic
mach nhanh, néu c6 thé. Cac vi du 1a metyl, etyl, n-propyl, isopropyl, n-butyl, sec.-
butyl, isobutyl, tert.-butyl, n-pentyl, 2-pentyl, 3-pentyl, 2,2-dimetylpropyl, 1,1,3,3-
tetrametylpentyl, n-hexyl, 1-metylhexyl, 1,1,3,3,5,5-hexametylhexyl, n-heptyl, isohep-
tyl, 1,1,3,3-tetrametylbutyl, 1-metylheptyl, 3-metylheptyl, n-octyl, 1,1,3,3-
tetrametylbutyl va 2-etylhexyl, n-nonyl, dexyl, undexyl, dodexyl, tridexyl, tetradexyl,
pentadexyl, hexadexyl, heptadexyl, hodc octadexyl. Ci-Csalkyl thuong la metyl, etyl,
n-propyl, isopropyl, n-butyl, sec.-butyl, isobutyl, tert.-butyl, n-pentyl, 2-pentyl, 3-
pentyl, 2,2-dimetyl-propyl, n-hexyl, n-heptyl, n-octyl, 1,1,3,3-tetrametylbutyl va 2-
etylhexyl. Ci-Caalkyl thudng 1a metyl, etyl, n-propyl, isopropyl, n-butyl, sec.-butyl,
isobutyl, tert.-butyl.

-24-



29388

Céc nhom Cz-Cizalkenyl (C2-Csalkenyl) la cac nhém alkenyl mach thing hosc
mach nhanh, vi du nhu, vinyl, allyl, methallyl, isopropenyl, 2-butenyl, 3-butenyl, iso-
butenyl, n-penta-2,4-dienyl, 3-metyl-but-2-enyl, n-oct-2-enyl, hodc n-dodec-2-enyl.

Céc nhém Cj-Crzalkoxy (céc nhom Ci-Csalkoxy) 14 cac nhém alkoxy mach
théng hodc mach nhanh, vi du, metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, sec-
butoxy, tert-butoxy, amyloxy, isoamyloxy hodc tert-amyloxy, heptyloxy, octyloxy,

isooctyloxy, nonyloxy, dexyloxy, undexyloxy va dodexyloxy.

Céc nhém C;-Ciralkylthio (cac nhém Ci-Cs alkylthio) la cdc nhém alkylthio
mach théng hoidc mach nhanh cé cing su uu tién 1a cdc nhom akoxy, ngoai trix oxy

dugc thay cho luu huynh.

C1-Croalkylen 13 Ci-Crzalkyl héa tri II, nghia 14 alkyl c6 hai (thay vi mdt) hoa tri

tu do, vi dy, trimetylen hodc tetrametylen.

Nhém xycloalkyl thudong 13 Cs-Csxycloalkyl, vi du nhu, xyclopentyl, xyclohexyl,
xycloheptyl, hodc xyclooctyl, c6 thé khong dugc thé hoic duoc thé.

Trong mot vai trudng hop, c6 loi 12 st dung hop chét 1am nhay ngoai chat khoi
mao quang hoc. Cac vi du vé hop chét 1am nhay thich hgp dugc bdc 10 trong cong bd
don sang ché qudc té sé WO 06/008251, trang 36, dong 30 dén trang 38, dong 8, toan
bd ndi dung cuia né duoc két hop vao day bang cach vién dan. P& 1am cac hop chat
1am nhay, khong k& cac chit khéc, cac hop chét benzophenon nhu dugc md ta trén day

c6 thé duogce str dung.

Dén duoc sir dung trong phuong phép va thiét bi theo sang ché c6 (cac) dinh phat
xa trong khoang UV-A (tir 400nm dén 320nm) va phd nhin thdy & budc séng ngén (tr
400 dén 450nm). Po 13, dén cb (cac) dinh phat xa ndm trong khoang tir 320 dén
450nm.

Buc xa UV thuong duge phan loai 1a UV-A, UV-B, va UV-C nhu sau: UV-A: tir
400nm dén 320nm UV-B: tir 320nm dén 290nm UV-C: tir 290nm dén 100nm.

Ngudn 4nh sang cuc tim bét ky c6 thé dugce st dung lam ngudn birc xa, nhu, dén
thuty ngén ap suét cao hoic thép, 6ng catot lanh, dén mau den, LED cuc tim, dén laze

cuc tim, va dén chép.
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Céac vi du v& den, c6 thé duoc st dung trong quy trinh theo sang ché duogc thé
hién dudi day:
- H) quang thity ngan 4p sudt trung binh dugc bién dbi bang cach chira cac halogenua
ctia kim loai véi ty 18 nho d8 bién dbi két qua phd:

- sét duoc pha tap — két qua phd duoc dich chuyén dén tir 350 dén 450nm;

- galli dugc pha tap — phat ra rat it tia cuc tim; phat xa & cic ving phd mau tim
va mau xanh da troi (cdc dong tia cuc tim bd sung duge mong dugc bang céch
pha tap hd quang thity ngn véi iodua cta kim loai & budc séng/nm: Gali (Ga)

403, 417 va Sét (Fe) 358, 372, 374/5, 382, 386, 388); va

- Hé mang diot phan xa tip trung (FRDA) (igb-tech GmbH), vi du nhu FRDA 202 c6
dinh phat xa khoang 400nm. Dén da phd ciing c¢6 thé dugc st dung.

C6 loi 13, hd quang &p suat trung binh dugc pha tap gali, hodc sat duoc str dung
trong phuong phép va thiét bi theo sang ché dé san xuat c6 hiéu qua hon UV-A (tir 315
dén 400nm) hozc UV-B (tir 280 dén 315nm) va tao ra khoang hiéu suét b xa tdt hon

va hoa rdn cao hon.

M3i thiét bi btic xa bao gém hop nhom chira bd phan xa tuyén tinh ¢4 mit cét
hinh elip (hoic, tiy thudc vao tmg dung, 13 hinh parabol). B phan xa dugc gén voi
hop cua thiét bi birc xa duoc 1am tir nhom dic biét c6 dd phan xa tia cuc tim cao va
chéng m& va in mon.

(Céc) chit khoi mao quang hoc, hogc hén hop ch4t khoi mao quang hoc va dén
duoc str dung phai dugc t61 wu héa tiry thude vao loai giéy cu thé dé dat duoc tdc d6 in
tb1 uu.

Viéc tao ra hinh anh bién dbi quang hoc trén nén c6 thé bao gém viéc léng phu
ché phdm hoéa rén trén it nh4t mot phin nén. Ché phim, thuong 13 16p pht hodc 16p
son ¢6 thé dugc ldng phi bang in 16m, in ndi bang khuén mém, phun myc, in opset va
in xir Iy hién thi cing nhu bing céc quy trinh phu. Son héa rén dugc héa rén bang 4nh
sang cuc tim (U.V.). Son hoa rén tia cuc tim c6 thé thu dugc tir BASF SE. Son duoc
tiép xtc voi bire xa quang hoa hodc chum dién tir duoc sir dung theo sang ché dugc

yéu cAu dat t6i giai doan hoa rin khi chiing téch lai tir tim dém tao hinh anh d8 giit ban
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ghi & 16p trén cia ching clia hinh anh hodc khuén ludi nhiéu xa hinh anh toan ky, dudi
kinh hién vi (OVI). Dic biét thich hop d6i véi ché phim son 1a héa chét duoc st dung
trong cong nghiép héa ran biic xa trong cic 16p phu cong nghiép hodc cac linh vuc b
hoa. Pic biét thich hop 1a ché phém chra mot hodc mdt vai chét xdc tac 4n v6i 4nh
sang ma s& khaéi dau polyme hoa 16p son duoc tiép xuc voi bire xa tia cuc tim. Déc biét
thich hop d& hoa rén nhanh va chuyén héa thanh trang thai rén 13 ché phim bao gdm
mot hodc nhiéu monome va oligome nhay véi sy polyme géc tu do, nhu acrylat, met-
acrylat hodic monome ho#c/va oligome, chira it nh4t mot nhém khong bdo hoa vé mit

etylen.

Hop chit khong no c6 th bao gdm mét hoic nhiéu lién két d6i olefin. Ching c6
thé ¢ khéi lugng phan tir thip (monome) hozc cao (oligome). Céc vi du vé& monome
chtra lién két doi 13 alkyl, hydroxyalkyl hoic amino acrylat, hodc alkyl, hydroxyalkyl
hodc amino metacrylat, vi dy, metyl, etyl, butyl, 2-etylhexyl hodc 2-hydroxyetyl acry-
lat, isobornyl acrylat, metyl metacrylat hodc etyl metacrylat. Silicon acrylat cling co
loi. Cac vi du khéc 13 acrylonitril, acrylamit, metacrylamit, (met)acrylamit dugc thé tai
vi tri N, vinyl este nhu vinyl axetat, vinyl ete nhu isobutyl vinyl ete, styren, alkyl- va

halostyren, N-vinylpyrolidon, vinyl clorua hodc vinyliden clorua.

Céc vi du v& monome chira hai hogc nhiéu lién két d6i 14 diacrylat ctia etylen
glycol, propylen glycol, neopentyl glycol, hexametylen glycol hodc ctia bisphenol A,
va 4,4'-bis(2-acryl-oyloxyetoxy)diphenylpropan, trimetylolpropan triacrylat, pentae-
rythritol triacrylat hodc tetraacrylat, vinyl acrylat, divinylbenzen, divinyl succinate,
diallyl phthalat, trillyl phosphat, trialyl isoxyanurat hodc tris(2-acryloyletyl) isoxyanu-

rat.

Céc vi du vé& hop chit da bat bio hoa ¢ khdi lugng phén tir 16n (oligome) 1a
nhua epoxy acrylat hda, polyeste chira cdc nhém acrylat, vinyl ete hodc epoxy, va con
polyuretan va polyete. Cac vi du khac v& céc oligome khong no 1 nhua polyeste
khong no, ma thuong dugc didu ché tir axit maleic, axit phtalic va mdt hodc nhiéu diol
va ¢6 khdi lugng phan tir ndm trong khoang tir 500 dén 3000. Ngoai ra, ciing ¢6 thé st
dung cic vinyl ete monome va oligome, va ca oligome ¢6 diu tin cung maleat voi

polyeste, polyuretan, polyete, polyvinyl ete va cdc mach chinh epoxy. Dac biét thich
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hop 12 t& hop gdm céc oligome ma mang cdc nhém vinyl ete va polyme nhu dugc mo
ta trong cong bd don sang ché qudc té s6 W090/01512. Tuy nhién, cdc copolyme cla
vinyl ete va monome c6 nhém chirc clia axit maleic ciing thich hgp. Céac oligome

khong no thudc loai nay cling c6 thé duoc dé cap dén 1a tién polyme.

Céc vi du dic biét thich hop 1a cac este cta axit carboxylic khong bdo hoa vé mit
etylen va céc polyol hodc polyepoxit, va cac polyme c6é cac nhém khong béo hoa vé
mit etylen trong mach hodc trong cac nhém bén, vi du, polyeste, polyamit va polyure-
tan khong no va copolyme cua chung, polyme va copolyme chita cic nhom
(met)acrylic(met)acrylic trong mach bén, va ca hén hop gdbm mot hoic nhiéu polyme
nay.

Céc vi du vé axit carboxylic khong no 14 axit acrylic, axit metacrylic, axit croton-
ic, axit itaconic, axit xinamic, va céc axit béo khong no nhu axit linolenic hodc axit

oleic. Axit acrylic va axit metacrylic dugc uvu tién.

Céc polyol thich hgp 1a polyol thom va, cu thé 13, polyol béo va vong béo. Cac vi
du v& céac polyol thom 13 hydroquinon, 4,4’-dihydroxydiphenyl, 2,2-di(4-hydroxyphe-
nyl)propan, va ca novolak va resol. Cc vi du vé polyepoxit 14 c4c polyepoxit dua trén
céc polyol nédu trén, dic biét 1a cac polyol thom, va epiclohydrin. Cac polyol thich hop
khéc 14 polyme va copolyme chira cdc nhom hydroxyl trong mach polyme hoéc trong
cac nhém bén, cac vi du 13 ruou polyvinyl va cdc copolyme cta ching hodc polyhy-
droxyalkyl metacrylat hodic copolyme cua chung. Céc polyol khac thich hop la oligo-
este ¢6 nhém cudi hydroxyl.

Céc vi du v& céc polyol béo va vong béo 14 alkylendiol t6t hon 1a c6 tir 2 dén 12
nguyén t@ C, nhu etylen glycol, 1,2- hodc 1,3-propandiol, 1,2-, 1,3- hodc 1,4-
butandiol, pentanediol, hexandiol, octandiol, dodecandiol, dietylen glycol, trietylen
glycol, polyetylen glycol c6 khdi lugng phan tir tot hon 1 tir 200 dén 1500, 1,3-
xyclopentandiol, 1,2-, 1,3- hodc 1,4-xyclohexandiol, 1,4-dihydroxymetylxyclohexan,
glyxerol, tris(B-hydroxyetyl)amin, trimetyloletan, trimetylolpropan, pentaerythritol,
dipentaerythritol va sorbitol.

Céac polyol c6 thé dugc este hoa mdt phan hodc hoan toan bang mdt axit carbox-

ylic hodc cac axit carboxylic khong no khac, va trong tung phén este cac nhém hy-
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droxyl tu do c6 thd duoc bién dbi, vi dy, ete héa hodc este héa bang cac axit carboxylic

khac.

Céac vi du vé este 13: trimetylolpropan triacrylat, trimetyloletan triacrylat, trimety-
lolpropan trimetacrylat, trimetyloletan trimetacrylat, tetrametylen glycol dimetacrylat,
trietylen glycol dimetacrylat, tetraetylen glycol diacrylat, pentaerythritol diacrylat,
pentaerythritol triacrylat, pentaerythritol tetraacrylat, dipentaerythritol diacrylat, dipen-
taerythritol triacrylat, dipentaerythritol tetraacrylat, dipentaerythritol pentaacrylat, di-
pentaerythritol hexaacrylat, tripentaerythritol octaacrylat, pentaerythritol dimetacrylat,
pentaerythritol trimetacrylat, dipentaerythritol dimetacrylat, dipentaerythritol tetramet-
acrylat, tripentaerythritol octametacrylat, pentaerythritol diitaconat, dipentaerythritol
tris-itaconat, dipentaerythritol pentaitaconat, dipentaerythritol hexaitaconat, etylen
glycol diacrylat, 1,3-butandiol diacrylat, 1,3-butandiol dimetacrylat, 1,4-butandiol
diitaconat, sorbitol triacrylat, sorbitol tetraacrylat, pentaerythritol-triacrylat dugc bién
ddi, sorbitol tetra metacrylat, sorbitol pentaacrylat, sorbitol hexaacrylat, oligoeste acry-
lat va metacrylat, glyxerol diacrylat va triacrylat, 1,4-xyclohexan diacrylat, bisacrylat
va bismetacrylat cta polyetylen glycol c6 khdi luong phan tir tir 200 dén 1500, hodc
hén hop gdm ching.

Ciling thich hop lam céc thanh phin c6 thé polyme héa 1a amit gibng nhau hoic
khéc nhau, axit carboxylic khong no véi céc polyamin thom, vong béo va béo t6t hon
c6 tir 2 dén 6, dic biét 1a tir 2 dén 4 nhém amino. Céc vi du vé céc polyamin nay 1a
etylendiamin, 1,2- hodc 1,3-propylendiamin, 1,2-, 1,3- hodc 1,4-butylendiamin, 1,5-
pentylendiamin,  1,6-hexylendiamin, octylendiamin, dodexylenediamin,  1,4-
diaminoxyclohexan, isophoronediamin, phenylendiamin, bisphenylendiamin, di-B-
aminoetyl ete, dietylentriamin, trietylentetramin, di(B-aminoetoxy)- hoac di(B-
aminopropoxy)etan. Cac polyamine thich hop khéc la cac polyme va copolyme, t6t
hon ¢6 cic nhém amin bd sung & mach bén, va oligoamit ¢ cac nhém cudi amin. Céc
vi du vé cac amit khong no nay 1a metylenbisacrylamit, 1,6-hexametylenbisacrylamit,
dietylentriamintrismetacrylamit, bis(methacrylamidopropoxy)etan, B-

methacrylamidoetyl metacrylat va N[(B-hydroxyetoxy)etyl]acrylamit.
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Céc polyeste va polyamit khong no thich hop thu duoc, vi dy, tr axit maleic va
tir diol hodc diamin. Mgt s6 axit maleic c6 thé dugc thay thé béng cac axit dicarbox-
ylic khac. Chung c6 thé duoc str dung cling véi cac comonome khong béo hoa vé mit
etylen, vi dy, styren. Polyeste va polyamit cling c6 thé thu dugc tir axit dicarboxylic va
tir diol ho#c diamin khdng bao hoa vé mit etylen, ddc biét 14 tir cdc mach tuong dbi dai
c6, vi duy, tir 6 dén 20 nguyén tir C. Cac vi du vé polyuretan 13 polyuretan bao gdm

diisoxyanat no hozc khong no va bao gbm diol khdng no hogc no, twong tng.

Polyme c6 cdc nhom (met)acrylat & mach bén la da dugc biét. Ching c6 thé, vi
du, 14 céc san pham phan tmg ctia nhya epoxy dua trén novolak véi axit (met)acrylic,
hodc ¢6 thé 1a homo- hodc copolyme cua rugu vinyl hodc hodc dan xuét hydroxyalkyl
ctia chiing ma duge este hoa véi axit (met)acrylic, hodc ¢6 thé 13 homo- va copolyme

ctia (met)acrylat duge este hoa voi hydroxyalkyl (met)acrylat.

Céc polyme thich hgp khac c¢6 cac nhom acrylat hodc metacrylat & mach bén la,
vi du, c4c tién chit polyimit hoa tan trong dung mdi hodc hoa tan trong kiém, vi du
hop chét poly(este clia axit amic), ¢6 cic nhém bén co thé quang polyme héa dugc
gin vao mach chinh hodc vao céc nhém este trong phan tit, nghia 1a theo patent chau
Au s6 EP624826. Oligome hodc polyme nay c6 thé duogc phéi ché véi chét pha loéng
phan tng tly ¥, nhu (met)acrylat da chirc dé diéu ché céc 16p can tién cht polyimit
nhay cao.

Céc vi du v& céc thanh phin c6 thé polyme hoéa ciing 1a polyme hodc oligome c6
it nhét hai nhém khong bdo hoa vé mit etylen va it nh4t mot nhém chire carboxyl
trong cu triic phén tir, nhu nhya thu duoc béang cach cho anhydrua cta axit da bazo no
hodc khong no phan tmg v6i san phim ctia phan tmg ctia hop chét epoxy va axit mon-
ocarboxylic khong no, vi dy, cac hop chét nhay sang nhu dugc md ta trong patent Nhét
ban sb JP 10-301276 va céc san phdm thuong mai nhu vi du EB9696, UCB Chemi-
cals; KAYARAD TCR1025, Nippon Kayaku Co.,.LTD., NK OLIGO EA-6340, EA-
7440 tir Shin-Nakamura Chemical Co.,L.td., hodc san phém bd sung duge tao thanh
gifta nhya chira nhém carboxyl va hop chét khong no c6 lién két doi khong no tai vi tri

a,B va nhom epoxy (vi dy, ACA200M, Daicel Industries, Ltd.). Cac san pham thuong
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mai bd sung nhu cdc vi du vé thanh phin c6 thé polyme héa 1a ACA200, ACA210P,
ACA230AA, ACA250, ACA300, ACA320 tir Daicel Chemical Industries, Ltd.

Cac hop chét co thé quang polyme héa duge sit dung riéng hodc trong hén hop
mong mudn bét ky. Tét hon 1a st dung cac hdn hop gdm polyol (met)acrylat. Ché

phim duge uu tién bao gdm it nhét mot hop chit c6 it nhat mot nhom carboxylic tu do.

D& 1am chét pha loing, hop chit khong bdo hoa vé& mit etylen don hodc da chitc,
hozc hdn hop gdm mot vai hop chét nay, c6 thé dugc chia trong ché phim néu trén

1&n dén 70% khdi luong dua trén phin chét rén cta ché phim.

Séng ché cling dé xut ché phdm bao gdm it nhit mot hop chét c6 thé quang
polyme khong bao hoa vé mit etylen ma duoc nhii héa hodc hoa tan trong nude, hodc

dung mo6i hitu co lam thanh phin ¢6 thé polyme héa.

Céc thanh phan khong no c6 thé polyme hoéa ciing c6 thé duoc str dung két hop
v6i cac thanh phan tao mang, khong thé quang polyme héa. Céc thanh phén nay c6 thé
13, vi dy, polyme 1am khé tu nhién hodc dung dich ciia ching trong dung méi hitu co,
chéng han, nitroxenluloza hodc xenluloza axetobutyrat. Tuy nhién, ching cting c6 thé
la nhua hoa rin (hoa ran nhiét) béng nhiét ho#c hda hoc, vi dy, cac nhua polyisoxy-
anat, polyepoxit va melamin, cling nhu cac tién chat polyimit. Str dung nhya hoa rén
nhiét déng thoi 14 quan trong dé sur dung trong hé théng da biét 12 hé lai, ma trong giai
doan tht nhat dugc quang polyme héa va trong giai doan thir hai dugc lién két chéo
bang cach xir 1y nhiét.

Chéit khoi mao quang hoc, hodc hdn hop gém chit khoi mao quang hoc duogc

tdng hop thanh céng thirc d2 bit dAu quy trinh hoa ran tia cyc tim.
Ché pham héa rin (son tia cuc tim) bao gom:

(a) tir 1,0 dén 20,0, dic biét 1a tir 1,0 dén 15,0, rat ddc biét 1a tir 3,0 dén 10,0%

khéi luong chit khoi mao quang hoc,

(b) tir 99,0 dén 80,0, dic bidt 1a tir 99,0 dén 85,0, rit dac biét la tir 97,0 dén
90,0% khéi luong nhya (thanh phén c6 thé polyme héa),

trong do, tong thanh phin a) va b) cong lai dén 100%.
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Ché phim héa rin c6 thé bao gdm céc chit phu gia khac nhau. Céc vi du cta
ching bao gdm chét tic ché nhiét, chit dn dinh 4nh sang, chit tiy tring quang, chat
lam dﬁy va chit mau, ciing nhu chit tao mau tréng va c¢6 mau, thubc nhudm, chét
chéng tinh dién, chit xtic téc bim dinh, chdt lam wét, chit tro chay, chat lam tron, sap,
chét chdng bam dinh, chét phan tan, chét nhii hoa, chét chdng oxy hoa; chét lam day,
vi du, bot talc, thach cao, axit silic, rutin, cacbon den, k&€m oxit, sit oxit; chat xuc tic
phan Ung, chAt 1am dic, chit dém, chét chéng tao bot, chét 1am déu va céc chét phu trg

thdng thuong khéc, vi du, trong cdng nghé son, muc va phu.

Son tia cuc tim c6 thé bao gdm epoxy-acrylat tir khoang CRAYNOR® Sartomer
Europe, hodc khoang LAROMER® c6 sin tir BASF SE (10 dn 60%) va mot hodc
mot vai acrylat (don chtic va da chirc), cdc monome cd san tir Sartomer Europe, hodc
BASF SE (tir 20 dén 90%) va mot, hodc mot vai chét khoi mao quang hoc (tr 1 dén
15%) nhu Irgacure® 819 (BASF SE) va chit 1am déu nhu BYK®361 (tix 0,01 dén 1%)
tr BYK Chemie.

Theo phuong 4n nita ctia sang ché, lang phu cyuc tim c6 theé c6 mau. Nghia la ché
pham hoéa ran c6 thé chia chat mau va/hodc thude nhudm. Chat mau cd thé 1a chat

mau cé mau hitu co trong su6t hodc chat mau vo co.

Céc chit mau tao mau dic biét thich hgp bao gém cac chdt mau hitu co duogc
chon tir nhém gém chit mau azo, azomethin, methin, antraquinon, phtaloxyanin, peri-
non, perylen, diketopyrolopyrol, thioindigo, dioxazin iminoisoindolin, dioxazin, imi-
noisoindolinon, quinacridon, flavanthron, indanthron, anthrapyrimidin va quinoph-
thalon hodc hdn hop dung dich dang rin cta chung; dic biét Ia chét mau dioxazin,
diketopyrolopyrol, quinacridon, phtaloxyanin, indanthron hogc iminoisoindolinon,

hoic hdn hop hodc dung dich dang rén cua ching.

Cac chit mau hitu co ¢6 mau quan tim dic biét bao gdm C.I. Chét mau D6 202,
C.L Chét mau Do 122, C.I. Chit mau D6 179, C.I. Chit mau D6 170, C.I. Chit mau
D6 144, C.I. Chit mau D6 177, C.I. Chit mau Do 254, C.I. Chét mau Do 255, C.L
Chit mau D6 264, C.I. Chit mau Nau 23, C.I. ChAt mau Vang 109, C.I. Chit mau
Vang 110, C.I. Chét mau Vang 147, C.I. Chit mau Da cam 61, C.I. Chét mau Da cam
71, C.I Chit mau Da cam 73, C.I ChAt mau Da cam 48, C.I. Chat mau Da cam 49,
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C.I Chét mau Xanh da troi 15, C.I. Chit mau Xanh da trdi 60, C.I. Chat mau Tim 23,
C.I Chat mau Tim 37, C.I. Chit mau Tim 19, C.I. Ch4t mau Xanh luc 7, C.I. Chét
mau Xanh luc 36, 2,9-diclo-quinacridon ¢ dang tiéu cdu dugc mb ta trong cong bb don

sang ché quic té s6 W008/055807, hoic hdn hop hoic dung dich dang rin ctia ching.

Céc chit mau hiru co gidng tiéu cdu, nhu quinacridon, phtaloxyanin, florubin, di-
oxazin, perylen do hodc diketopyrolopyrol gibng tidu cdu c6 thé dugce st dung 6 loi

lam thanh phan B.

Céc chit mau tao mau thich hop ciing bao gém cac chit mau v6 co thong thuong;
dic biét 1a cdc chit mau duge chon tir nhém bao gdm oxit kim loai, mau vang antimo-
ny, chi cromat, chi cromat sulfat, chi molybdat, mau xanh da troi ultramarin, mau xanh
da troi coban, mau xanh da trdi mangan, mau xanh luc crome oxit, mau xanh lyc crom
oxit duoc hydrat héa, mau xanh lyc coban va sulfua kim loai, nhu xeri hodc cadmi sul-
fua, cadmi sulfoselenua, k&m ferit, bismut vanadat, mau xanh sdm, Fe304, mau den
cacbon va céc oxit kim loai hén hgp. Cac vi du vé chit mau vo co ¢ san trén thi
truong 13 BAYFERROX® 3920, BAYFERROX® 920, BAYFERROX® 645T, BAY-
FERROX® 303T, BAYFERROX® 110, BAYFERROX® 110 M, CHROMOXID-
GRUEN GN, va CHROMOXIDGRUEN GN-M.

Céc vi du vé thubc nhudm, c6 thé duoc sir dung dé tao mau ché phém héa rén,
duoc chon tir nhdm bao gém azo, azomethin, methin, antraquinon, phtaloxyanin, diox-
azin, flavanthron, indanthron, anthrapyrimidin va cac thuéc nhudém phirc kim loai.
Thudc nhudm monoazo, thudc nhudm phirc coban, thuéc nhuém phirc crom, thube

nhudm antraquinon va thudc nhudm ddng phtaloxyanin 1a dugc wu tién.

Theo khia canh khéc cua sang ché, cac cdu tric nano va vi cAu tric c6 kha ning
duoc in bang cach st dung céc phuong phap in thong thudng, do d6 cho phép in & tbc
d6 cao, vi céc do rong theo yéu cAu, va ngang bing voi viée in thong thudng bt ky
trén tai liéu hodc nhin hi€u dugc in.

CAc hinh anh vi cdu trac quang hoc bao gbm dai bé mit cAu tric (vi cdu tric
cham ndi bé mit). Cac bé mit nay co6 thé c6 bién dang thang hodc cong, v&i khoang
cach khong dbi hoic ngiu nhién, va thdm chi c6 thé thay dbi tir nanomet dén millimet

theo kich thudc. Cac mau c6 thé 1a hinh tron, dudng thang hodc khong ¢6 hinh dang
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ddng nhit. Cac méiu ndi c6 thé bao gdm céc vi clu tric c6 kich thude nam trong
khoang tir 0,01 dén 100 micron. C4c miu giao thoa 4nh sang dua trén cac vi chu trc
¢6 kich thudc ndm trong khoang tir 0,1 dén 10 micron, tot hon 13 tir 0,1 micron dén 1
micron. Vi du, thiu kinh Fresnel c6 bé mat vi cAu tric trén mot mit va bé mit phéng
trén mit con lai. B& mat vi cu tric bao gdm mét loat cac khe c6 cac gbc nghiéng thay
db1 khi khoang cach tr truc quang hoc ting 1én. Cac mat phac hoa duge dat gitra cac
mit déc ma thudng khong hinh anh huéng dén hiéu qua quang hoc ctia thau kinh

Fresnel.

M3u giao thoa quang hoc ¢6 thé ¢6 cac dang thong thudng khéc nhau bao gdm
cac mAu nhidu xa nhu ludi nhidu xa, mau khiic xa, mau hinh anh toan ky nhu c4c hinh
anh toan ky hai chiu va ba chiéu, guong phan xa khéi 14p phuong theo goc, thiét bi
Kinegram® (nghfa 13, c4c hinh anh toan ky v6i hinh anh thay déi khi géc chiéu thay
dbi), thibt bi Pixelgram® (nghia 13, hinh anh toan ky v6i nhidu diém toan ky duoc sdp
xép theo dinh huéng 14p thé ma tao ra mét hinh 4nh toan ky), céc mau nhiéu xa th tu
0, cac mAu vAn gon séng, hodc cac mAu giao thoa 4nh sang khac dua trén cdc vi cau
tric ¢6 kich thudc nim trong khoang tir 0,1 dén 10 micron, t&t hon 13 tir 0,1 d&n 1 mi-
cron, va c4c td hop khic nhau cta cac hinh anh toan ky/luéi nhiu xa, hodc cic mau

giao thoa tuong tu khac.

Céc cAu trac ndy bao gdbm, nhung khdng chi gi6i han ¢: (1) hinh anh toan ky
duoc tao ra bing chim dién tr; (2) hinh 4nh toan ky ma tran diém; (3) hinh énh toan
ky dugc tao ra bang mdy tinh; (4) cdng cu bién dbi quang hoc (OVD); (5) thiét bi bién
d6i quang nhiéu xa (DOVID); (6) thdu kinh; (7) thdu kinh thi sai; (8) cdu tric khong
phan xa; (9) chu triic kiém soét 4nh sang; (10) cdu tric chidu sau (vi du, cdu trac chi
nhidu xa mdt bude séng tai goc chiéu rat rong, nhu dugc phat hién & mot s budém va
cdc con trung khac); (11) cac anten ddng bd thn s6 vo tuyén (RFID); (12) cac vi mach
may tinh c6 thé cham ndi; (13) cAu tric phan xa sau; (14) chu tric gidng nhu kim loai;

ROVID (thiét bi bién dbi quang phan xa - reflective optical variable device).

Céng cu bién dbi quang hoc (optically variable device - OVD) 14, vi dy, hinh anh
bién dbi quang nhiéu xa (diffractive optical variable image - DOVI). Thuét ngft "anh

bién ddi quang nhiéu xa - diffractive optical variable image" dugc su dung ¢ day co
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thd d& cap dén loai hinh anh toan ky bit ky bao gdm, vi dy, nhung khdng gi¢i han 4,
nhiéu hinh anh toan ky phing (vi dy, hinh anh toan ky 2 chiéu, hinh anh toan ky 3
chidu, v.v), biéu db ndi, va hinh anh ludi nhidu xa (vi dy, ma trin diém, biéu dd diém,

exelgram, kinegram, v.v).

Tham chiéu dén Fig.1, cubn nén gidy duoc thdo ra va di qua tram phit ma dua
vecni tia cuc tim vao bé mit trén cta nén giéy. Sau d6, nén d3 duogc phu di dén tram
in/ hoa rén,. bao gém truc 1in duoc lam ngudi nho dugc dat 16p bao gém vi cAu trac
cham ndi bé mit (tém mong niken). Nén duge phu dudi stc kéo duge hudng béi cac
thiét bi lan kep quanh truc lin va di qua hai b phan kep dugc tao ra boi cac thiét bi
lan kep, ma tiép xtic véi mit sau clia nén gidy. Truc lan va cac thiét bi lan kep tiép xtc
gi4n tiép v6i nhau (nén dugc dit gitta chiing). Do nén d4 dugc pht di qua tram in/ hoa
rén, vecni tia cuc tim duoc in vi cAu trac cham ndi bé mat va déng thoi héa rin bfmg
hoat dong cta blrc xa tia cuc tim, ma di qua nén giéy dé hoa rén vecni tia cuc tim trén
nén, do dé dam bao vi cdu tric cham ndi bé mit duoc gitr & bé mit ctia 16p vecni duoc
hoéa rén. Dén cuc tim 1 duoc bd tri & mit sau cia nén gidy duge pht. Cling ¢6 thé str

dung 2, hodc nhieu dén cyc tim (dén cuc tim 2) dé hoa rdn vecni cuc tim.

Néu cén, vecni cuc tim trén nén cé thé dugc hda ran hoan toan bang dén birc xa
cuc tim 3, duoc bo tri trén mit duge phi cua nén gidy. Sau do, 16p kim loai, hodc 16p
vat 1iéu c6 chi s6 khiic xa cao cé thé dugc dua 1én 16p vecni tia cuc tim dugc cham ndi

hodc hoéa ran.

Thiét k& cua thiét bi nay gon va thich nghi cao dé chira cac tram khac va cac dic

diém quy trinh.

Theo phuong 4n dugc uvu tién, phuong phéap theo sang ché bao gdm viéc biic xa
16p vecni trén nén bing ngudn tia cuc tim gidu UVA, dén pha tap gali theo mot
phuong 4n c¢6 muic cong sudt 1én dén 200W/cm. Céac phuong én khéc ¢6 thé st dung
dén pha tap sit hodc dén khac c6 UVA cao va c6 thé ca UVA va UVB cao. Bing cach

str dung ngudn tia cyc tim giau UVA da phét hién ra uu diém c6 téc d6 hoa rén nhanh.

Theo khia canh nita cia sang ché, thit bi con c6 thé bao gom don vi sau hda ran
bz‘ing tia cuc tim c¢6 hoic khong c6 don vi gia nhiét, hodc chi c6 don vi gia nhiét bang

tia héng ngoai hodc tia cuc tim/héng ngoai Kkét hop, ma dac biét co thé duoc khuyén
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c4o dé hd tro ting toc d6 hda ran hé vecni. Pon vi hoa ran sau nay c6 the dugc st dung
khi nén duoc pht roi khoi don vi in/hda ran mac du viéc in thanh cong khong dugc

héa ran hoan toan. Pon vi sau hda rdn dam bao 16p pht dugce hda ran hoan toan.

Nén c6 thé & dang mot hodc nhiéu tAm hodc mang ludi. Nén tét hon 13 nén mo
cho phép truyén 4nh sang tia cuc tim c6 chidu day nim trong khoang tlr 12 micron dén
300 micron, vi du nhu, gidy. Nén gidy dugc chon tir gidy thong thuong, gidy bac ngan
hang va gidy tong hop. Gidy thong thudong duoc 1am tir bot gd. Gidy bac ngan hang
thuong dugce lam tir bong. Gidy téng hop chira phan 16n nhya téng hop thu duoc tir
dAu mé 1am thanh phin cht yéu. C6 ba phan loai chinh ctia gidy téng hop:

- gidy téng hop mang nhu Teslin® (PPG Industries; vat liéu tdng hop polyolefin,
mdt 16p, duoc 1am ddy cao, x6p min), hodc Yupo® (Covert-All, Inc.; san phim poly-
propylen theo huéng ludng cuc nhiéu 16p, mau trang duc (BOPP));

- gidy tong hop soi (c4c soi polyme thay vi soi g0); va

- gidy tng hop dang tAm mang: gidy/mang/gidy, vi du nhu, Durasafe® (Land-
quart); mang/ gidy/mang, nhu, vi du nén gidy bac ngan hang lai (Giesecke & Devrient;

két hop mang polyeste bao vé quanh 13i s¢i bong).

Thuét ngf nén gidy ciing bao gdm gidy bac ngan hang polyme, vi du nhw, Guard-
ian (Securency; 15i polypropylen theo huéng ludng cuc (BOPP) c6 16p phi bazo tréing

dugc ap dung bang céch in 16m).

Theo phwong 4n cu thé ctia sang ché, gidy hoic bia cting duge xu ly bang polyme
cation trén mit trude trude khi pht ché phdm héa rin (vecni) véi it nhit mo6t phan cia

mat trudc cia nén gidy.

Viéc xtr ly trong ngit canh cua sang ché bao gbm tit ca cac phuong tién thich hop

dé dua dung dich polyme Ién bé mit cta nén giéy; cu thé 14 in hozc phu.

Polyme cation dugc tng dung theo sang ché dé xur Iy gidy bao gdm lap lai cac
don vi amin ma co thé tao thanh cac mubi amin cation. Polyme cation chita nhom
amin ¢6 thé 13 homopolyme hodc copolyme. Homopolyme hodc copolyme ¢ thé &
dang bazo, hodc mot phén, hodc toan phﬁn, ¢ dang mudi amin cation. C4c polyme cat-

ion nay 13, vi du, dugc mo6 ta trong patent My s6 US 2008/0318150 & trang tir 3 dén 4.
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Polyme cation t6t hon 14 polyvinylamin, ma t6t hon 14 dugc thiy phan dén it nhat 90
%.

Polyvinylamin hodc polyvinylformamit dugc thity phdn mot phin hoc hoan toan
¢6 thé thu duge bing cach polyme héa N-vinylformamit va thuy phén sau d6 va loai
bd cac nhom formyl dé thu duge cidc nhém amin. DY thuy phén cd thé ndm trong
khoang tir 1% dén 100%, t6t hon 13 > 50% va t6t hon nita 12 > 90%. Pugc uu tién cu

thé 14 poylvinylformamit dugc thity phan hoan toan.

Viéce diéu ché polyme N-vinylformamit va thity phan sau d6 13, vi du, duge mo ta
sdu trong patent M§ s6 US 6,132,558, cot 2, dong 36 dén cot 5, dong 25. Polyvinyla-
min va polyvinylformamit dugc thiy phan mdt phin hodc hoan todn c6 san trén thi

truong dudi tén thuong mai Catiofast® va Polymin® tir BASF SE.

Vi du, khdi luvong phan tir trung binh ctia cic polymer nay My 1a tir 20 000 dén 2
000 000 g/mol, ching han, tir 50 000 dén 1 000 000, cu thé 1a tir 100 000 dén 500 000
g/mol.

Vi dy, polyvinylamin chtra tir 0,1 dén 22 mili duong luong (meq), chang han, tir
5 dén 18 meq nhém cation/gam polyvinylamin. Polyme polyvinylamin thuong ¢ dang
thé phén tan hodc dung dich, vi du, v6i ham Iuong chét rén tir 10% dén 40%, chéng
han, tr 15% d&n 30% va t6t hon 13 tir 20% dén 25%. Ching thudng dwoc 4p dung cho
gidy hoic bia cting tlir dung dich hogc chit phan tan nay.

Luong 4p dung ciia dung dich polyme néu trén 13, vi dy, tir 2 dén 20g, chéng han,
tir 2 dén 15g va t6t hon 1a tir 4 dén 12g/m? nén gidy. Dung dich polyme duogc lam kho
sau d6 bang thiét bi 1am kho hdng ngoai va/hoic thiét bi 1am kho khi nong.

Ciing ¢6 thé 4p dung ciing véi polyme cation, cac polyme tw nhién khac nhu tinh
bot, cu thé 13 amylopectin. Lugng nay dugc trdn véi polyme cation thuong 1a tir 5%
dén 50% dua trén khéi lugng polyme cation.

Viéc tao ra hinh anh bién dbi quang hoc trén nén c6 thd bao gdm viéc phi ché
phdm héa rén (vecni) trén it nhét mot phin nén. Ché phim, thuong 1a 16p phi hodc son
¢6 thé duge pht bang cac phuong phép in opset, in 16m, in ndi bang khuén mém, phun

muc va in xir Iy hién thi, hoic cic phuong phap phu khic, nhung t5t hon 1a dugc phu
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bing in 16m hodc in ndi bang khuén mém. Lép son hoéa rén duoc hoa rin bing anh
sang cuc tim (U.V.) Céc 16p son nay duogc tiép xtc v4i birc xa tia cuc tim duoc st
dung theo sang ché yéu cdu dat dugc trang thai héa ran khi ching tach lai tir tAm dém
tao hinh anh dé gitt ban ghi & 16p phia trén cta ching cua hinh anh hodc mau luéi
nhidu xa hinh 4nh toan ky duéi kinh hién vi (OVT).

Sy nhidu xa yéu cu mdi truong ma ludi nhiu xa dugc tao ra va mdi trudng tiép
giap ludi nhiéu xa c6 su khac biét vé chi sb quang hoc. Su khac biét nay cang 16n, su
nhidu xa s& xuét hién cang sang hon. Dé tao ra su nhiu xa cao nhét, toan b vat liéu
nhiéu xa nhu kim loai nhu nhom, déng hodc vang, 1a mang mong dugc pht 1én trén bé
miat ludi nhiéu xa. Theo cach khéc, ludi nhiéu xa dugc phll b%lng mang méng cua vat

liéu trong sudt cd chi so khiic xa cao (HRI).

L6p kim loai, hodc 16p vat li€u c6 chi sb phan xa cao trong subt c6 thé duoc phu
béng cach pht hoi ty nhién, nhung tdt hon 1 duoc tao thanh béng cach pht myuc kim
loai, hodc muc cua vat li¢u c6 chi sb phan xa cao trong subt trén ché phém duoc hoa

ran.

Muc kim loai t6t hon 13 bao gém mot hodc nhiéu muc bét ky duoc chon tir nhém

bao gdm nhém, thép khong gi, nicrom, vang, bac, platin va dodng.

Nén gidy duoc in bang ché phdm hoéa rin bing cuc tim trén bé mit phia dudi ctia
né. Anh bién ddi tily ¥ (OVI) duge dic vao bé mit ctia ché phdm véi tim dém c6 OVI
trén d6. OVI dugc truyén vao ché phdm va dugc héa rén tic thoi qua dén cuc tim
duoc dit & bé mit phia trén cla nén gidy véi tbc do xtr Iy théng thuong. OVI 1a ban
sao cia hinh anh trén tAim dém. Muc kim loai duoc in qua OVI va 1am cho cong cu
bién dbi quang hoc hodc thiu kinh khac hodc cdu truc duoce khic trd nén phan xa dnh
sang. Cac mau khéc cé thé thudng duoc in truc tiép sau d6 véi tdc @6 xit ly in thong

thuong.

TAm dém dugc chon tir nhém bao gdm Ong niken; tdm mong niken; trong kim
loai tao hinh anh laze ho#ic dugc khac, hodc cac vat liéu khac duge dat trén truc lan

chin sang hoic truc lan kim loai chtra hinh 4nh OVD trén bé mat.
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Tam dém duoc uu tién nhat 12 tam mong niken dugc gan trén truc lan chan sang

hoic truc lan kim loai va chira hinh anh OVD trén bé mit (tdm dém niken).

Theo phuong an thay thé, nén gidy thuong dugc in bing mot sb muc tao mau. St
dung, vi dy, may in Cerutti R950 (c6 sén tr Cerrutti UK Long Hanborough Oxon.).
Sau d6, nén duoc in bang ché phdm héa ran bang cuc tim trén bé mit cia nén gidy
duoc in. OVI duge ddc trong bé mit cta ché phim véi tm dém, dic biét 1a tm dém
niken c6 OVI trén d6, OVI duogc truyén vio ché phim va duogc héa ran tic thoi qua
dén UV véi tbe dd xtr 1y thong thudng, tré thanh ban sao cta hinh anh dugc dit trén
tAm dém niken. Muc kim loai duge in qua OVI va lam cho cong cu bién dbi quang

hoc (OVD) tr¢d nén phan xa anh sang.

Theo phuong an thay thé, chit moi tia cuc tim (vecni), duge 4p dung véi nén va
khi do Aduqc tiép xuc voi nguén sang tia cuc tim duoc tién héa ran. Viéc tién héa ran
khong hoan toan nhung da 8n dinh d& nhan mAu hoic mang nhiu xa ctia cac hinh anh
duéi kinh hién vi. Sau d6, 16p phit duoc tién hoa rin dugc tiép xtc v6i ngudn sang tia
cuc tim bd sung va duoc héa rén hoan toan. Theo phuong én thay thé nay, chit mdi tia

cuc tim ctia hé cation loai goc tu do c6 thé dugc sir dung.

Hoa hoc dua trén cation epoxy cO thé ¢ cac wu diém khac, vi du nhu, d6 co ngét
thép khi héa rén, tinh linh dong tdt, it mui trong ché phém va mang dugc hoa rén. Tinh
dbc va kich ting da thép, khong tre ché oxy, cac dac tinh chin khi dugc cai thién, dic
tinh dAn dién t8t, chiu héa chét va dung méi cao va dd nhét ctia nhya thip hon ¢6 thé

ho trg kha nang in.

May in in hinh anh quay hodc in ndi bang khuén mém tia cuc tim thong thuong
hodc tuong tu co thé c6 tram ngoai dugc thém vao, tram ndy la tram cham ndi. Nén
trude tién duge cham ndi (tram thir nhét), sau d6 duogc in béng cach st dung muc kim
loai duoc phéi ché cu thé dé tao ra hiéu ung kim loai. Viéc in théng thudng cling c6
thé duoc thuc hién cting véi viéc ddp. Do muyc kim loai dugc phéi ché giéng muc
thong thuong, co thé tmg dung céc phuong phép in thong thuong. Viéc in bang muc
kim loai c6 thé & bat ky d4u theo chu trinh; n6 khong can phai ngay sau khi cham nbi.
Néu bd ma hoa, vi du, may tao chi s6 danh dAu tAm hodc mang luéi sao cho viéc danh

dAu c6 thé duoc nhan biét bang bo van hanh in dugc dat & ving cham ndi va dau cham
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ndi c6 cac ving dit lidu hinh anh cu thé, thi viéc in ghi c6 thé dat duge. Viée in bing
muc kim loai ¢é thé 1a dang ran, ban mo, v.v, v6i hiéu qua thu duge 1a & chd mot phﬁn
di qua may trong viéc kim loai hoa, ban kim loai héa, khir kim loai va in mau thong
thuong hoac khong ghi co6 thé dat dugc. Muyc kim loai duoc phéi ché cu thé c6 thé
duoc in trén mot trong hai mit clia mang, tuy nhién viéc nay thuong dugc thue hién
trén mat dugc cham ndi, dé goi mAw/anh duge cham ndi hinh anh toan ky sao cho n6
con nguyén ven, néu né tiép xtc v6i cac chét lam déy nhu chit 16ng, dau mé&, dung

mbi, son, muc hodc cic chat nhiém tap bé mat khac hoac cac thé la thudc loai bat ky.

Theo cach khic, OVD duoc phil bing mang méng cla vat liéu trong sudt ¢6 chi
s6 khuc xa cao (high refractive index - HRI). C4c vi du 1a cac polyme trong subt c6 chi
s6 khuc xa 16n hon 16p tao ra hinh anh toan ky (n = khoang 1,50), vi du nhu, PEI (pol-
yeteimit; = 1,65-1,77) PEEK (polyeteeteketon; n = 1,66-1,67), va polysulfon (n =
1,63-1,65). Ngoai ra, cac polyme cé chi s6 khuc xa cao ngoai lai tao ra sy két hop ctia
vat liéu co chi sb khiic xa cao, dic biét 12 cac hat nano vao céc polyme thong thuong

ho#c polyme c6 chi so khiic xa cao ndi tai.

Vat liéu c6 chi ) phéan xa cao trong subt 6t hon 13 duoc chon tir cac hat nano
ctia polymetylmetacrylat (PMMA), ZnS, ZnO, Si, SbS3, Fe203, PbO, PbS, ZnSe, CdS,
TiO2, PbClz, CeO2, Ta20s, ZnO, CdO, va Nd203, trong d6 cac hat nano cia PMMA,
céc hat nano cta TiO, va cac tiéu ciu ZnS 14 duge vu tién. Cac nén dugc phu bang 16p
phu HRI trong suét thudng duge st dung cho cac ing dung an ninh nhu thé dinh danh
hoc truy cap, trong d6 néu can thong tin duge dat sau hinh anh toan ky cfing nhin thy
bing mét thuong.

OVD theo séng ché c6 thé bao gdm 16p kim loai, hodc 16p vét liéu c6 chi sb phan
xa cao trong sudt trén vecni ndi dugc hoa rén hodc 16p vt liéu c6 chi sb phan xa cao
trong subt trén vecni cham ndi duoc héa ran va 16p kim loai trén 16p vt liéu c6 chi sb

phén xa cao trong sudt.

Muc kim loai ¢6 thé duge 4p dung cho nén bang méy in thong thuong nhu  in
16m, in hinh anh quay, in noi bang khudén mém, in ban da, in opset, khac 16m in n6i

va/hodc quy trinh hién thi, hoic quy trinh in khéc. Sau do, nén c6 thé duge cudn dé in
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gidn ticp sau d6 tai giai doan sau hodc theo cach khic, nén c6 thé dugce in trude noi

tiép hodc gian tiép hodc sau d6 dugc in noi tiep.

Muc dua trén kim loai ¢6 thé bao gom cac hat mau kim loai, chat gan két va tuy
y chat tao mau, nhu chat mau, hodc thudéc nhudm, trong d6 chat mau va thuoc nhudém,
¢ thé duoc sir dung dé tao mau vecni tia cyc tim, cling ¢6 thé duoc st dung d€ tao

mau muc dua trén kim loai.

Céc hat mau kim loai c6 thé bao gdm kim loai thich hop bt ky. Cac vi du khong
gidi han vé céac vat liéu kim loai thich hop bao gém nhom, bac, déng, vang, platin,
thiéc, titan, paladi, niken, coban, rodi, niobi, thép khong gi, nicrom, crom, va hop chét,
tb hop hodc hop kim cta ching. Cac hat ¢6 thé bao gém mot hodc nhiéu hat bat ky
duogc chon tir nhdom bao gém nhom, vang, bac, platin va déng. Tbt hon 13, c4c hat bao

gdom céc vay nhdm, bac va’hodc dong.

Theo phuong an dugc uu tién cua sang ché, str dung c4c hat kim loai chuyén tiép
duoc tao hinh tiéu cAu c6 kich thuéc chidu dai g dai nhét tir 15nm dén 1000nm, tot
hon 13 tir 15nm dén 600nm va cu thé 1a tr 20nm dén 500nm, va chiéu day 1& tr 2nm
dén 100nm, t6t hon 13 tir 2 dén 40nm va cu thé 1a tir 4 dén 30nm. Viéc san xuét cé4c hat
kim loai chuyén tiép duoc tao hinh, vi du, dugc md ta trong patent MY )
US2008/0295646, cong bd don sing ché quéc t& s6 WO02004/089813,
W02006/099312, C. Xue et al., Adv. Mater. 19, 2007, 4071, cdng bd don séng ché
quéc t& s6 W02009056401 va W02010/108837. Viéc st dung cac hat kim loai
chuyén tiép dugc tao hinh tAm mong dugc md ta trong cong bd don sang ché qudc té
s6 W02011/064162. Muc bao gém téng ham luong cac hat kim loai chuyén tiép duoc
tao hinh 13 tir 0,1 dén 90% khéi luong, tdt hon 1a tir 0,1 dén 70% khdi lugng dua trén
tbng khbi lwong muec. Tt hon 13, chit gén két bao gdm 50% nitroxenluloza két hop
v6i nhua duoc néu bat ky dudi ddy. Muc ¢6 thé con bao gdm dung méi. Dung mdi c6
thé 1a hdn hop este/rwou va tdt hon 13 propyl axetat va etanol thong thuong. Tét hon 13,
hdn hop este/ruou theo ty 18 nam trong khoang tir 10: 1 dén 40: 1, tham chi tdt hon nita
1a tir 20: 1 dén 30: 1. Dung m6i duoc st dung trong muc kim loai c6 thé bao gém mot
ho#ic nhiéu este bat ky, nhu n-propyl axetat, iso-propyl axetat, etyl axetat, butyl axetat;

rwou, nhu rugu etyl, dd ubng ¢6 ruou duge metyl hoa cong nghiép, ruou isopropyl
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hozc propyl rugu thong thuong; keton, nhu metyl etyl keton hodc axeton; hydrocacbon

thom, nhu toluen, va nudc.

Cac hat kim loai (chuyén tiép) duge tao hinh tiéu clu c6 thé duoc str dung két
hop v6i cac hat kim loai (chuyén tiép) dang hinh cau. Theo cach khac, cac hat kim loai
(chuyén tiép) dang hinh cAu c6 duong kinh < 40nm, dic biét 1a < 20nm c6 thé dugc sir

dung riéng.

Theo phuong an duge wu tién khéc, chit mau kim loai 1a chit mau kim loai dugc
san xuét bang ling pha hoi tw nhién (chit mau kim loai PVD). Khoang thao tic cua
pht chéan khong co thé nim trong khoang tir 5 dén 50nm, chidu day duge wu tién cua
céc hat kim loai & nim trong khoang tr 8 dn 21nm. T8t hon 13, chidu day cta hat
mau kim loai nhd hon 50 nm. T4t hon nita 1a chidu diy ctia hat mau kim loai nho hon
35nm. VAn t8t hon nita 13 chidu day cta hat mau nhé hon 20 nm. Tham chi van tét hon

13, chiéu day ctia hat mau 1a ndm trong khoang tir 5 dén 18nm.

Mat d6 quang c6 thé nim trong khoang tir 0,046 dén 1, dic biét 1a tir 0,09 dén 0,8
nhu duge do trén may do mat do McBeth. Theo phuong 4n khac 1a nim trong khoang
tir 0,2 dén 0,8, dic biét 1a tir 0,5 dén 0,8 nhu duge do trén méay do mét d6 McBeth.

L6p kim loai c¢é thé bao gém nhom, thép khdng gi, nicrom, vang, bac, platin hodc
kim loai bit ky khac ma cé thé bi bay hoi hoic dugc phu bang phii chan khong hodc
ap dung bang cach phong ra hodc ling phl chum dién t&r deposition. Tt hon 1a, 16p

kim loai bao gdm nhdém.

Duong kinh hat trung binh c6 thé nim trong khoang tir 8 dén 15 micron, khoang
duong kinh dugc uu tién 1a nim trong khoang tir 9 dén 10 micron nhu dugc do bang

may do hat nhiéu xa Coulter LS130 La.s.e.r..

P& mAu hodc hinh anh ludi nhidu xa toan ky hodc dudi kinh hién vi (OVI) nhin
thdy rd rang trén bé mit thtt nhét cia nén gidy, tot hon 13, nhom hodc cac vay khac
duoc in theo cach dé sép xép chung véi cac bién dang ctia budc song bé& mat hinh anh
hodc mau luéi nhiéu xa khic hodc hinh anh toan ky, duéi kinh hién vi sao cho cac vay
thich hop va theo cac bién dang cua ludi nhidu xa. D& thu dugc su sép xép cac vay nay

v6i céc bién dang ctia bude séng ludi nhieu xa, nghia 1a khoang cach giilta dinh va dinh
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hodc 16m va 1om cia bién dang dudi kinh hién vi, muc kim loai dugc phéi ché cu thé
tét hon 1a ¢6 ham luong chét gin két rat thip, ty 18 chét méau so vé6i chit gin két cao va
vay nhém rit mong, t6t hon 13 ndm trong khoang tir 9 dén 10 micron, phtt hop dé duy
tri tinh bam dinh t8t ctia muc v&i bé mit cia mau hodc anh nhifu xa toan ky ho#c duéi
kinh hién vi. Chét gan két c6 thé bao gdm mot hodc nhiéu chit bt ky dugc chon tir
nhém bao gdm nitro xenluloza, vinyl clorua, vinyl axetat copolyme, vinyl, acrylic, ure-
tan, polythylenterephtalat, terpen phenol, polyolefin, silicone, xenluloza, polyamit,
nhua thong este. Chat gén két dugc uu tién 13 50% nitroxenluloza (ID nitroxenluloza
DHL120/170 va nitroxenluloza DLX30/50 duoc cung cap boi Nobel Industries) 50%
polyuretan (ID Neorez U335 dugc cung cAp boi Avecia). Cac dung méi c6 thé 1a hdn
hop este/rugu va t6t hon 13 propyl axetat va etanol thong thudng theo ty 1€ tir 20:1 dén
30:1.

Muec t8t hon 13 bao gdm chét rin c6 ham luong chit gén két thdp, do nhét cao.
Tt hon 1, ty 16 chit mau so véi chét gén két 13 nim trong khoang tir 10 : 1 dén1:10
khéi luong. T8t hon nita, tj 16 chét mau so v6i chit gin két theo khéi luong 1 ndm
trong khoang tir 6 : 1 dén 1:6, va tham chi tdt honnita latir 4 : 1 dén 1 : 4. T6t nhit

14, ty 1& chét mau so véi chit gin két 1atir3 : 1 dén 1 : 3.

Ham luong chit mau kim loai theo khdi lugng ché phém ¢6 thé nho hon 10%.
Tt hon 13 ham lwong chit mau theo khéi luong ché phdm nhé hon 6%, t6t hon 14 nam
trong khoang tr 0,1% dén 6%, thim chi tdt hon 1a nim trong khoang tir 0,1% dén 3%,
t6t hon nita 1 ndm trong khoang tir 0,2% dén 2% khéi luong. Theo phuong an khac
cla sang ché, ham luong chit mau kim loai ctia muc ¢6 thé nim trong khoang tir 2%

dén 4% khéi lugng, va tét hon 13 3%.

Vi du v& muyc kim loai thich hop dé sir dung trong phuong phap va thiét bi theo
sang ché dugc bdc 16 trong cong bd don sing ché quéc & s6 WO05/051675,
W02005049745 va don qudc t& s6 PCT/EP2009/066659.

Muc bao gém, nhu trong trudng hop ciia muc in thong thudng, vy kim loai, dac
biét 1a vay nhom, chéit ge"m két, chét phu tro, va tuong tu.

Déi véi nhya gén két, nhwa déo nhiét c6 thé dugc st dung, cac vi du vé nhua déo

nhiét bao gdm, polyme dua trén polyetylen [polyetylen (PE), etylen-vinyl axetat co-
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polyme (EVA), vinyl clorua-vinyl axetat copolyme, ruou vinyl -vinyl axetat copol-
yme, polypropylen (PP), polyme dya trén vinyl [poly(vinyl clorua) (PVC), poly(vinyl
butyral) (PVB), poly(rugu vinyl) (PVA), poly(vinyliden clorua) (PVdC), poly(vinyl
axetat) (PVAc), poly(vinyl formal) (PVF)], polyme dua trén polystyren [polystyren
(PS), styren-acrylonitril copolyme (AS), acrylonitril-butadien-styren copolyme
(ABS)], polyme dua trén acrylic [poly(metyl metacrylat) (PMMA), MMA-styren co-
polyme], polycarbonat (PC), xenluloza [etyl xenluloza (EC), xenluloza axetat (CA),
propyl xenluloza (CP), xenluloza axetat butyrat (CAB), xenluloza nitrat (CN)], polyme
dua trén flo [polyclofloetylen (PCTFE), polytetrafloetylen (PTFE), tetrafloetylen-
hexafloetylen copolyme (FEP), poly(vinyliden florua) (PVdF)], polyme dya trén ure-
tan (PU), nylon [loai 6, loai 66, loai 610, loai 11], polyeste (alkyl) [polyetylen tereph-
talat (PET), polybutylen terephtalat (PBT), polyxyclohexan terephtalat (PCT)], novo-
lac loai nhua phenol, hodc nhya déo nhiét twong tur. Ngoai ra, nhya nhiét rn nhu resol
loai nhya phenol, nhya ure, nhya melamin, nhua polyuretan, nhya epoxy, polyeste
khong no va nhya tuong tu, va nhua tu nhién nhu protein, gdm, nhua cénh kién, nhua

copan, tinh byt va nhyua thdng cling ¢ thé duoc st dung.

Hon nita, cht déo héa dé 6n dinh tinh linh dong va stc bén ctia mang in va dung
méi didu chinh d6 nhét va dic tinh 1am khé ctia n6 c6 thé dugc thém vao chit gan két
theo nhu ciu cua nd. Dung mdi c¢6 thé bao gdm mdt hoic nhidu este bit ky, nhu n-
propyl axetat, iso-propyl axetat, etyl axetat, butyl axetat; ruou, nhu etyl ruou, dd udng
¢6 ruou duoc metyl hoa cdng nghiép, rugu isopropyl hodc ruou propyl thong thuong;
keton, nhu metyl etyl keton hodc axeton; hydrocacbon thom, nhu xylen va toluen.
Dung mdi c6 nhiét d6 séi thip khoang 100°C va dung mdi ddu mé c6 nhiét dd soi cao
12 250°C hoic cao hon, c6 thé dugc sir dung theo loai phuong phép in nay. Alkylben-
zen hodc tuong tu, vi du, co thé duoc sit dung lam dung moi c6 nhiét do soi thép. Cac
vi du vé cac dung mdi 1a etoxypropanol, metyletylketon, metoxypropylaxetat, ruou
diaceton, v.v.

Hon nita, ngoai ra, chit phu trg bao gdm nhiéu chét phan tmg dé cai thién dic
tinh 1am kho, d6 nhét, va do phén tan, c6 thé duoc bd sung thich hop. Chét bd trg dieu

chinh hiéu qua ctia myuc, va vi du, hop chat cai thién tinh chdng dn mon cta bé mat



29388

muc va chit lam khd ting tdc d6 lam khd muec, va chit bd tro tuong tu c6 thé duoc st

dung.

Nhua luu hoa quang polymer hodc nhua luu héa chum dién tir, trong d6 dung
mdi khdng duoc sir dung ciing ¢ thé dugce st dung 1am nhua ghn két ma 13 thanh phan
cht yéu ctia phuong tién. Céc vi du ctia chiing bao gdm nhua acrylic, va cac vi du cu

thé vé cac acrylic monome c6 san trén thi trudng duge the hién dudi day.

Acrylat monome da chtrc co th8 dugc st dung bao gdm, vi du, 2-etylhexyl acry-
lat, acrylat ciia san phim cong 2-etylhexyl-EO, etoxydietylen glycol acrylat, 2-
hydroxyetyl acrylat, 2-hydroxypropyl acrylat, san phim cong 2-hydroxyetyl acrylat-
caprolacton, 2-phenoxyetyl acrylat, phenoxydietylen glycol acrylat, acrylat cu sén
pham cong nonyl phenol-EO, acrylat cua san phim cdng (san phim cong nonyl phe-
nol-EO)-caprolacton, 2-hydroxy-3-phenoxypropyl acrylat, tetrahydrofurfuryl acrylat,
acrylat ctia san pham cdng furfuryl rugu-caprolacton, acryloyl morpholin, dixyclopen-
tenyl acrylat, dicyclopentanyl acrylat, dicyclopentenyloxyetyl acrylat, isobornyl acry-
lat, acrylat ctia san phérn cong (4,4-dimetyl-1,3-dioxan)-caprolacton, acrylat cia san
phim cong (3-metyl-5,5-dimetyl-1,3-dioxan)-caprolacton, va acrylat monome da chirc

tuong tu.

Acrylat monome da chirc c6 thé dugc sir dung bao gdm hexandiol diacrylat, neo-
pentyl glycol diacrylat, polyetylen glycol diacrylat, tripropylen glycol diacrylat, neo-
pentyl glycol hydroxypivalat diacrylat, (neopentyl glycol hydroxypivalat)-caprolacton
cdng diacrylat, san phdm cong (1,6-hexandiol diglyxidyl ete)-axit acrylic, (hydroxy-
pivalaldehyt-trimetylolpropan axetal) diacrylat, 2,2-bis[4-
(acryloyloxydietoxy)phenyl]propan, 2,2-bis[4-(acryloyloxydietoxy)phenylJmetan, di-
acrylat cia san phim cong bisphenol A hydro héa-etylen oxit, trixyclodecanedimeta-
nol diacrylat, trimetylolpropan triacrylat, pentaerithritol triacrylat, triacrylat clia san
pham cong (trimetylolpropan-propylen oxit), triacrylat ctia san phim cong glyxerin-
propylen oxit, hdn hop gbm dipentaerithritol hexaacrylat va pentaacrylat, este ctia di-
pentaerithritol va axit béo thdp va axit acrylic, dipentaerithritol-caprolacton cdng acry-
lat, tris(acryloyloxyetyl) isoxyanurat, 2-acryloyloxyetyl phosphat, va acrylat monome
da chuc tuong tu.
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Muc bao gdm céc nhya néu trén la khong chita dung moi va con duoc cau thanh

dé polyme héa trong phan tmg chudi khi buc xa bang chim dién tir hodc séng dién tr.

Dbi véi cac muce thude loai birc xa cuc tim trong sb cac muc nay, chit khoi mao
quang polyme hoa, va tiy thudc vao nhu cAu cua ching, chat 1am nhay, va chit phu trg
nhu chit e ché polyme hoa va chét chuyén mach, va cac chét tuong tu co thé duogc
thém vao dé.

Déi véi céc chit khoi mao quang polyme héa, ¢b, (1) chit khoi mao thudc loai
quang phan truc tiép bao gdm arylalkyl keton, oxim keton, axylphosphin oxit, hodc
chét khoi mao tuong tu, (2) chit khoi mao thudc loai phan tmg polyme gbc bao gdbm
dan xuét benzophenon, dan xuét thioxanthon, hodc chit khoi mao twong tu, (3) chét
khoi mao thudc loai phan Gng polyme cation bao gdm mudi aryl diazon, mudi aryl
iodin, mubi aryl sulfon, va mubi aryl axetophenon, hodc mudi twong tu, va ngoai ra,
(4) chét khoi mao thudc loai chuyén ning lugng, (5) chét khoi mao thudc loai quang
oxy hoéa khtr, (6) chit khoi mao thudc loai chuyén dién tlr, va chét khoi mao tuong tu.
Déi véi cac muc thude loai hoa rin dién ti, chét khoi mao quang polyme héa khong
can thiét va nhua ciing loai nhu trong trudng hop clia cic muc loai bic xa cuc tim cé
thé duoc str dung, va céc loai khéc nhau cta chét phu trg c6 thé dugc thém vao d6 theo

nhu cau ctia ching.

Cac muc bao gc‘Sm téng ham lugng kim loai, ddc biét la chit mau nhom nim
trong khoang tu 0,1 dén 20% khoi lugng, t5t hon 13 tir 0,1 dén 10% khéi lugng dua
trén téng khéi lugng muyc.

Tt hon 13, chiéu day ctia muc kim loai khi dugc phu trén nén dt mong dé cho
phép truyén anh sang qua d6. Tét hon 13, khi nén mang hinh anh hogc mau dugc kim
loai héa dugc phu trén birc tranh va/hodc chit duoc in, hodc nén duoc in trude vai bire
tranh va/hodc chit va hinh anh hodc mau duogc kim loai héa duge pht trén d6 ma céc
d4u hidu dugc in d6 c6 thé nhin thdy qua hinh anh bién ddi quang hoc hogc thiét bi
dugce pht myc kim loai.

Chét gén két c6 thé bao gdm mot hodc nhidu chit bit ky dugc chon tir nhém bao
gdm nhua polyvinyl butyral, nitro xenluloza, vinyl clorua, vinyl axetat copolyme,

vinyl, acrylic, uretan, polythylenterephtalat, terpen phenol, polyolefin, silicon,
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xenluloza, polyamit, polyeste, rosin este. Chét gin két dugc wu tién 1a 50%
nitroxenluloza (ID nitroxenluloza DHL120/170 va nitroxenluloza DLX30/50 dugc
cung cip boi Nobel Industries) 50% polyuretan (ID Neorez U335 duogc cung chp boi
Avecia). Céc dung mdi c6 thé 13 cac hdn hop este/rugu va t5t hon 13 propyl axetat va

etanol thong thudng véi ty 16 ndm trong khoang tlr 20:1 dén 30:1.

Séang ché cling dé cap dén san phim duoc 1am tir gidy c6 thé thu dugc bing cach
str dung phuong phéap theo séang ché. San phdm dugc lam tir gidly c6 thé 1a gidy bac
ngan hang, tai liéu dinh danh nhw h¢ chiéu, thé dinh danh, gidy phép lai xe, vét liéu
bao gbi, vi du, nhan hiéu, hop xép dugc, tui gidy dung cho dugc phim, quén 4o, phan
mém, m§ phim, thudc 14 hodc san pham bat ky khac dugc trang tri hodc dé lam gia

ho#c gia mao; va cé thé duoc str dung dé ngén su gia mao.

Kha nang lam gia con dugc gidm béng cach thém thudc nhudm crom nhiét hogdc
quang crom, thudc nhuém huynh quang tia cuc tim/tia hdng ngoai, dai tir tinh, v.v vao

chat m6i hodac muc OVD.

Tham chiéu dén Fig. 2 nén gidy 100, 16p son héa rin tia cuc tim 102 va ludi
nhiéu xa hinh anh toan ky hodc duéi kinh hién vi khac 104 c6 muc kim loai 106 dugc
in qua bing hinh anh chi c6 thé nhin qua bé mit th& nhat 108.

Céac dAu hiéu va khia canh khac nhau theo sang ché con duge minh hoa trong céc
vi du sau. Trong khi cac vi du ndy duogc trinh bay dé chi ra cho nguoi c6 hiéu biét
trung binh trong linh vuc ndy lam sao vén hanh trong pham vi cla séng ché, ching
khong nhim gi6i han pham vi cua sang ché néu pham vi nay chi dugc x4c dinh trong
yéu cau bao ho. Trir khi ¢ quy dinh khéc trong céc vi du sau va cac phén khéc trong
ban md ta va yéu ciu bao ho, tit ca cac phin va phin trim 14 theo khéi lugng, nhiét do

13 theo d6 bach phan va &p suét 1a & hoic gin 4p sudt khi quyén.
Vi du thwe hién séang ché
Vidulva?2

Céac chét khoi mao quang hoc khac nhau duge tron véi son tia cyc tim va duge
ap dung bing cach sir dung thiét bi phii 16t ddy tron c6 chiéu day 4 micron 1én trén

gidy va bia clmg. Gidy dugc phi dugc tao dang tAm bin tAm dém ban dAu duéi ap luc
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1kg. Cac miu duge tiép xuc voi dén thity ngan &p suét trung binh (IST Metz GmbH,
Nurtingen, DE, 150Watt/cm/ 300mm width) va dén phéng dién thiy ngén ap sut
trung binh duge pha tap gali IST Metz GmbH, Nurtingen, DE, 150Watt/cm/ 300mm
width) qua gidy hodc bia cling véi tbc d6 dai khac nhau va diu ra cia dén khic nhau
8 bién dbi lidu luong 4nh séng. Viée hoa ran va truyén hinh anh OVD dugc danh gia.

“Tdc d6” 1a toc dd in c6 thé thu duge tdi da tao ra vecni dugc hda ran hoan toan.
Tat ca phan trdm dua ra 1a % khoi lugng.

Ché pham son tia cuc tim dugc thé hién dudi day:

Son tia cuc tim % khoi luong
Tripropylen glycol diacrylat (TPGDA) tir 1 dén 25
Dipropylen glycol diacrylat (DPGDA) tir 30 dén 45
Trimetylol propan triacrylat dugc etoxyl héa (TMEOPTA) |t 10 dén 50
Amin béac ba phan ing tir 1 dén 15
Chat khoi mao quang hoc s6 Céu trac héa hoc
1
OH

@)

2
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9 phan

91 phan

c—FP

OC,Hs

Viduy 1: Ap dung trén gidy nhan c6 d6 day 70 micron

5% Chat khoi mao quang

hoc sb Deén phoéng dién thily ngéan ap suét trung binh
Liéu luong Tbc d6 Két qua

1 so sanh 150W/cm 10m/phut | X4u

2 150W/cm 60m/phut Trung binh

3 80W/cm 80m/phit | Xuét sic

4 80W/cm 80m/phut | Xuét sic

5% Chat khoi mao quang

Dén thily ngén 4p suét trung binh dugc pha tap

hoc sb gali

Liéu lugng Tbc @6 Két qua
1 so sanh 150W/cm 30m/phat | Xau
2 80W/cm 40m/phat | Tét
3 80W/cm 80m/phut | Xuét sic
4 80W/cm 80m/phiit | XuAt sic
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Vi du 2: Ap dung trén bia cimg cacton diy 250 micron

5% Chit khoi mao quang

hoc sb Dén phong dién thily ngén ap suét trung binh
Liéu luong Téc do Két qua

1 so sanh 150W/cm 10m/phit | Xat

2 150W/cm 20m/phut | X4u

3 150W/cm 40m/phut Trung binh

4 150W/cm 60m/phat | THt

5% Chat khoi mao quang|Dén thily ngan ap suét trung binh duoc pha tap

hoc sb gali
Liéu luong Téc do Két qua
1 so sanh 150W/cm 10m/phat | Xau
2 150W/cm 30m/phut | XAu
3 150W/cm 60m/phut | Tot
4 80W/cm 80m/phut Xuét sic
Vidu3dva4d

Vidu 1 duoc ldp lai, ngoai trir son tia cuc tim khong duoc dp dung bﬁng cach str
dung thiét bi pho 16t day tron c6 chidu day 4 micron, nhung bing cach in 16m. Nén
gidy duogc phii bang son tia cuc tim c6 chidu day 13 3g/m? bang cach st dung truc lin
in 16m, né con chay trén truc 1an tir tinh dugc lam ngudi ma duge goi bﬁng tAm dém
Niken. Nén gidy duoc phi son tia cuc tim duge dap voi tim dém cd hai thiét bi lan
kep. Pdng thdi né duge cham nbi bang ciu trac OVD va dugc hda ran bang 4nh sing
tia cuc tim qua nén giéy. Nén sau d6 duoc tach ra khdi truc lin tir tinh va tAm dém
(May in: Rotova press (Rotocolor AG), téc d6 in tdi da: 110m/phut, chidu day tia cuc
tim duoc pht: 3g/m?; dén cyc tim: dén thiy ngén 4p suét trung binh GEW 200 Watt —
dd rong 300mm — by phan xa ludng hudng sic - Peén thiy ngin 4p suét trung binh

dugc pha tap gali GEW 180 Watt, den cyc tim tdi da 180Watt/cm). Viéc hoa ran vecni
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tao ra vecni dugc héa ran hoan toan.

5% Chat khoi mao quang hoc s6

Deén phong dién thiy ngén ap suét trung binh

Liéu

Toc 46

Két qua

1 so sanh

180W/cm

50m/pht

Trung binh

Pén thiy ngan 4p suat trung binh duoc pha tap

5% Chét khoi mao quang hoc sb | gali
Lidu Téc do Két qua
4 110W/cm 110m/phut Xut sac

Vidu 4: Ap dung trén bia cimg cacton day 250 micron bing cach in 16m

5% Chat khoi mao quang hoc s6

Deén phong dién thily ngén ap suat trung binh

Lidu Tdc do Két qua
1 so sanh 180W/cm 8m/phut Xu

Dén thuy ngan 4p suét trung binh dugc pha tap
5% Chét khoi mao quang hoc s6 | gali

Liéu Téc do Két qua
4 180W/cm 55m/phut Xuat sic

XAu: hinh anh OVD duoc truyén mot phan, khong sang, hiéu qua in kém.

Trung binh: hinh &nh OVD dugc truyén mét phin, kém sang, hiéu qua in bi gidi han.

Tét: hinh anh OVD dugc truyén hoan toan, sang tot, hiu qua in chép nhén dugec.

Xuét sic: hinh anh OVD dugc truyén hoan toan, sang cao, hiu qua in xuat sac.

Viéc in tdc d6 cao & mat d6 cuong do tia cuc tim t6i thieu c6 the dat duoc bang

cach st dung dén pha tap gali va ché phim vecni tia cyc tim duva trén hop chit mono,

hoic bisaxylphosphin oxit trén bia cliing gidy day 250 micron va gidy day 70 micron.
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Vidus

Nén din dén su hép thu cac 16p c6 do nhét thdp dwoc phi trude bang chét phan
tan polyvinylamin dugc thuy phén hoan toan cation va duge lam kho ¢ 100°C. Chét

phéan tan dugc pht chin b& mit nén va cho phép in 16p son bét ky trén bé mit ctia nén.
Chét phan tan polyvinylamin dugc md ta nhu sau:

- dung dich chita nuéc cua polyme dya trén viny amin va N-vinylformamit v6i
ham luogng chit rén tir 20 dén 22 % nhu duoc do theo DIN EN ISO 3251 (2 gio,
120°C);

- dé pH tr 7,0 dén 9,0 nhu dugc do theo DIN 19268 (duoc do voi chét khong
duogc pha lodng);

- d6 nhdt dong hoc tir 500 dén 2500mPa s nhu dugc do theo DIN EN ISO 2555
(RV (Spindle 3, 20 1/phut).

Chét gy ph4n tin polyamin dugc phu lén trén bé mit cia gidy photo Xerox®
80g/m? (Bang 5.1) bang thanh diy c6 chiéu day mang wét 12 4 micron, 6 micron hodc
12 micron. Mang duoc phtt duge 1am khd trong khong khi va sau d6 duogc pht bang
16p son tia cyc tim 6 micron nhu duoc mo ta trong vi du 1 va 2 bang day va duogc
cham ndi trén tAm dém chtra hinh &nh OVD, va dugc héa ran dudi anh sang tia cuc tim
qua gidy.

Bang 5.1 ctia gidy photo Xerox® 80g/m?, 5% Chét khoi mao quang hoc 5

Chét phan tan polyvinyl amin Do nhin thiy hinh anh OVD
Khong phu Khéng c6 hinh anh

Chiéu day mang wét 4 micron Tt

Chiéu day mang wét 6 micron Xuét sic

Chiéu day mang wét 12 micron Xuét sic

Céc nén duoc thir nghiém khac la:
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5

Chét phén tan polyvinyl amin Do nhin thiy hinh anh OVD
Khong phu Khéng c6 hinh anh

Chiéu day mang uét 12 micron Xuit sac

Bang 5.3 Gidy mang c6 chiéu day 135 micron 10% Chét khoi mao quang hoc 5

Chét phan tan polyvinyl amin D6 nhin thdy hinh &nh OVD
Khong phu Khong c6 hinh anh
Chiéu day mang w6t 12 micron Xuét sic

Bang 5.4 Gidy mang c6 chiéu day 100 micron 10% Chét khoi mao quang hoc 5

Chét phén tan polyvinyl amin

D0 nhin thay hinh &anh OVD

Khoéng phu Khong c6 hinh anh
Chiéu day mang uét 12 micron Xuit sac

Bang 5.5 Gidy tem cudc 85 micron 5% Chét khoi mao quang hoc 5

Chét phén tan polyvinyl amin

D6 nhin thdy hinh anh OVD

Khong phu Khong c6 hinh anh
Chiéu day mang uét 12 micron Xuét sic
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YEU CAU BAO HO
1. Phuong phép tao ra vi cdu triic cham ndi b& mit trén nén gidy bao gdm cac budc:

A) tao ra nén gidy;

B) phit ché phdm héa ran bao gdm it nh4t mot chat khoi mao quang hoc ma hép
thu trong ving UV-A va ngoai ra trong khoang gln VIS 1én it nhat mot phan mit trude
ctia nén gidy;

C) cho it nh4t mot phan ché phdm hoéa rén tiép xtc véi vi chu tric cham nbi bé
mat; va

D) héa rén ché phdm bing cach sir dung it nhat mot dén cuc tim c6 céc dinh phat
xa trong khoang UV-A va khoang gan VIS ma duoc bé tri & mit sau ciia nén gidy.

2. Phuong phép tao ra vi cdu triic cham ndi bé mat theo diém 1, trong d6 phuong phap

nay con bao gom budc:

E) léng phu 16p vat liéu trong sudt c6 chi s6 khtic xa cao va/hodc 16p kim loai trén it
nhit mot phan ché pham duoc hoa ran.

3. Phuong phép tao ra vi cAu triic cham ndi bé mit theo diém 1 hoic 2, trong d6 ché
phdm héa ran dugc pht & bude A) bao gdm chat khoi mao quang hoc ma duge chon tir
céc hop chit mono va bisaxylphosphin oxit, tir cac hop chét loai alpha-amino keton
hoic tir cac hop chét oxim este va cac hdn hop ctia chung.

4. Phuong phap theo diém 1, 2 hodc 3, trong d6 dén 1a dén thiy ngén 4p suét trung
binh pha tap gali hoac sat.

5. Phuong phép theo diém 1, 2 hodc 3, trong d6 chat khoi mao quang hoc dugc chon
tir cac hop chat mono va bisaxylphosphin oxit va céc hdn hop ctia ching.

6. Phuong phép theo diém bét k¥ trong s6 cac diém tir 1 dén 5, trong d6 ché pham héa
rin bao gdm hdn hop gbm hop chit mono, hodc bisaxylphosphin oxit v&i hop chét
benzophenon, hop chit alpha-hydroxy keton, alpha-alkoxyketon, hodc alpha-
aminoketon.

7. Phuong phép theo diém bét ky trong sé cac diém 1 dén 6, trong d6 ché phim hoéa

ran bao gom:
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(a) tir 1,0 dén 20,0, dic biét 1a tir 1,0 dén 15,0, rat dic biét 1a tir 3,0 dén 10,0%

khéi luong chét khoi mao quang hoc,

(b) tir 99,0 dén 80,0, dac biét 1a tir 99,0 dén 85,0, rit dic biét 1a tir 97,0 dén
90,0% khéi luong nhua,

trong d6 tdng ctia cac thanh phdn a) va b) cong lai dén 100%.

8. Phuong phép theo diém bét ky trong s& cac diém tir 1 dén 7, trong d6 cac phuong
tién tao ra vi cdu tric cham ndi bé mat 1a tAm dém ma duoc chon tir nhém bao gbém
6ng niken; tAm mong niken; tréng kim loai dugc tao hinh anh laze hodc dugc khéc,
ho#c céc vat liéu khac dugc dat trén truc lan chén sdng hodac truc lan kim loai chira

hinh &nh céng cu bién ddi quang hoc (optically variable device-OVD) trén bé mit.

9. Phuong phap theo diém 8, trong d6 tdm dém la tAm mong niken dugc dit trén truc
1#n chén sang hodc truc l&n kim loai va chira hinh anh OVD trén bé mat.

10. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 nén gidy
duoc chon tir gidy thong thudng, gidy bac ngan hang va gidy tong hop khong trong
sudt.

11. Phuong phép theo diém bt ky trong s6 cac diém néu trén, trong d6 gidy duoc xir
1y bing polyme cation & mit trude trude khi phu ché phim hoéa rén 1én it nhit mot

phan mit trudc ctia nén giay.

12. Phuong phép theo diém 11, trong d6 polyme cation 1 polyvinylamin.
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Fig. 1
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Fig. 2
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