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(21) 1-2022-01132

(57) Sang ché d& cap dén linh virc tai lidu bdo an va viée bao vé cia cac tai lidu ndy chdng
lai viéc gia mao va sao chép bat hop phap. Cu thé 13, sang ché d& cap dén muc in khéc 16m c6
thé hoa ran bang buc xa phu hop ding cho viéc in khic 16m mAu hinh hodc hinh anh, trong
d6 viéc in khéc 16m d3 néu bao gém viéc lau sach muc in thira bé“lng truc lau polyme va viéc
1am sach truc d3 néu bang dung dich lau chita nu6e ¢6 tinh kiém. Muc in khéc 16m c6 thé hoa
ran bang birc xa duoc boc 16 bao gdm mot hodc nhiéu hop chét c6 thé hoa rén bing bic xa,
trong d6 it nhat mot trong s6 mot hodic nhidu hop chét c6 thé hoa rin bing bl xa da néu la
polyeste (met)acrylat oligome ctia axit béo; mot hodc nhiéu chit khoi mao quang; va chit hoat
dong bé mat alkyd bién tinh béng axit trong luong phan tir cao va/hodc chét hoat dong bé mat
axit alkylaren sulfonic; mot hodc nhiu chat don hodc chit kéo dai. Sang ché con dé cap dén

mau hinh hodc hinh anh, tai liéu bdo an va quy trinh tao ra mAu hinh hodc hinh anh.
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Linh vire sir dung sang ché

Sang ché dé cap dén linh vuc tai liéu bao an va viéc bao vé€ cac tai liéu nay chéng lai
viéc lam gia va sao chép bt hop phéap. Cu thé, sang ché d& cap dén muc in khic 16m c6 thé
héa rén béng blrc xa, mau hinh hodc hinh anh, tai liéu bao an va quy trinh tao ra mAu hinh

hodc hinh 4nh.

Tinh trang ky thuit ciia sang ché

Véi chét legng céac ban in va ban phd-td mau khdng ngirmg duoc cai thién va nd luc
bao vé céc tai liéu bao an chdng lai viéc 1am gi4, nguy tao hodc sao chép bét hop phap, thong
1é thuong thay 13 két hop cac phuong tién bao an khéc nhau trong cac tai li€u nay. Cac tai liéu
bao an nay co thé 13 tién gidy, tai liéu hoic thé c6 gia tri, vé hodc thé van tai, bing nhan thué,
va cac nhan san pham c6 cac hidu ing khién khong thé sao chép. Cac vi du dién hinh vé cac
phuong tién bao an bao gém céc soi chi bao an, cac cira sb, cac soi, cac miéng gd nho, céac la
kim loai, cac dé can, cac anh ba chiéu, c4c hinh mo, cac muc in bao an bao gém cac chit mau
bién ddi quang hoc, cac chit mau giao thoa dang mang mong c6 tir tinh hoic ¢6 thé nhidm tu,
cac hat dugc phu giao thoa, cac chit mau bién mau do nhiét, cac chit mau bién mau do anh
sang, cac chét phat quang, cac hop chét hip thu tia hdng ngoai, hap thy tia cyc tim hodc c6 tir
tinh. Ngoai cc ddu hiéu bao an do, cac tai liéu bao an thudng mang mau hinh theo miu & bé
mit ¢6 thé phat hién dugc béng xuc gidc hodc c6 thé cam nhan dugc ma c6 thé duoc tao ra
nho¢ viéce in.

Viéc in khic 16m duoc sir dung trong linh vuc vé c4c tai lidu bao an, cy thé 1 tién giéy,
va tao ra ban in chét lwgng cao va nhét quan nhét cta cac dudng nét nho. Hon nita, viéc in
khéc 16m mang lai cac diu hiéu cham noi d3 biét 6 va d& nhén biét, cu thé 1a cam giac cham
khong thé nhdm 13n, d6i vai tai lieu duoc in.

Thuat ngi "in khic 16m" nhu duge st dung trong ban mé ta sang ché nay s€ ap dung
cho quy trinh goi 14 quy trinh in "khudn thép dugc khac" hoic "tim ddng" ma nguoi ¢ hidu

biét trung binh vé linh vuc k¥ thuét tuong tmg da biét rd. Nhing diéu sau day s& khong ap
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dung cho cac quy trinh in bang mdy in quay hoic in chim cling d4 biét r3, 13 céc quy trinh dua
trén loai muc in khac, cac muc in chim da néu thé hién céc tri sb d6 nhét rat thép So V{1 cac
muc in khic 16m.

Trong subt cac quy trinh in khic 18m, truc thép dugc khic quay hoic truc in mang mot
hodc nhiéu tim duge khic v6i miu hinh hodc hinh anh cin in duoc cép voi mdt hodc nhiéu
loai muc, trong d6 cac muyc in da néu dugc ap cho bé mit duoc khic cta truc hodc céc tAm va
cac vét khic. Cac tim hodc truc in duoc sit dung & ddy thuong la tAm hodc truc bang niken
duogc khiac duoc ma crom, dugc ché tao bang cach sao chép dién cua tim dong nguyén ban -
thuong dugc khic bang tay. Trong subt quy trinh in, muc in khong chi l4p day cac vét khic
clia truc/cac tAm, ma con dugc ap 1én bé mit phéng khong c6 hinh anh cta truc/céac tam da
néu. Do d6, diéu cin thiét 12 myuc in phai duoc lau sach k¥ khoi bé mit phéng cua truc/cac
tAm dugc khéc trude khi quy trinh in trén nén dugc thuc hién. Diéu nay thuong dugc thuc
hién bé1i truc lau quay nguoc chiéu véi truc duge khic sao cho hai bé mit tiép xuc vo1 nhau
di chuyén theo cac hudng nguoc chidu nhau. Vi cac diéu kién thich hop cho trudc va, quan
trong la, muc in phu hop, diéu nady s& loai bé muc in thira khoi bé mit phing, dé chi c6 muc
in ndm trong cac vét khéc trén truc/cac tAm dwoc khic. Qua trinh lau nay 1a doc nhit dbi voi
in khic 16m. Bén lwot truc lau lai duoc lam sach lién tuc.

Tam khéc 16m c¢6 muc in dugc dua vao tiép xtc v&i nén, vi du nhu, giéy, composit
hodc vat lidu chit déo 6 dang tAm hodc dang ban va muc in dugc chuyén dudi ap luc tir cac
vét khic cia tAm in khic 16m, ma tao ra m3u hinh in ndi day 1én trén nén. Ap luc cao lam bién
dang vat liéu nhan ap luc, bude nén duoc in thanh cac vét khic trén truc dugc khic. Didu nay
dan dén viéc nén chon mot sd muyc in va duge in ndi, tuong ing véi cac vét khic trén bé mit
cta truc duoc khic.

Nhu duge dé cap & ddy, quy trinh in khic 16m bao gdm budc lau sach muc in thira bit
ky c6 trén bé mat cla tém/truc in khic 16m. Qua trinh lau sach c6 thé duogc thuc hién b%mg
cach st dung vat li€u dang soi dung mot lan, chrfmg han nhu giéy hodc hé théng lau béng giéy
lua (““vai calico”), hodc hé théng lau truc 1an polyme (“truc lau”). Vi viéc st dung cac vat li¢u
dang soi ndy din dén viéc thai bo sb lwong 16n chét thai thAm muc, gay ra cac nguy co tiém
4n d6i véi moi truomg, va do tbe do in trén may in cong nghiép, nén uu tién 1a muc in thira

duoc loai bo bang truc lau polyme va dung dich lam sach/lau dé 1am sach truc lau polyme.
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Viéc lau sach bang gidy hodc gidy lua thuc t& khong dwoc sit dung nita trén may in cong
nghiép.

Phuong phép lau bang truc dwoc sir dung chu yéu voi khbi lugng in 16n va sit dung
truc duge phu vat lidu ma muc in dé bam dinh vao do, vi du nhu polyvinyl clorua (polyvinyl
chloride - PVC) dé loai bo muc in thira ra khoéi truc duge khic. Sau d6, muc in phai duoc loai
b6 hoan toan khoi bé mit duoc pht cta tryuc lau PVC trude khi mot phﬁn bé mit d6 quay tro
lai tiép xtc véi truc duoc khic. Diéu nay dat dugc nho su két hop cta viéc cao, chai va rira.
Vi nhitng lo ngai v& méi tredng va quy dinh v& cic hop chat hitu co d& bay hoi, viée 1am sach
truc lau polyme bing dung méi thuc t& khong duoc st dung nira. Viéce lau sach bang cach s
dung dung dich chira nudc [am moi truong nhii hdéa cho myc in thira duoc lau sach dugc wu
tién, va cac dung dich 1am sach phu hop 13 dung dich lau chira nuéc c6 tinh kiém bao gdm
xUt 3n da va chét hoat dong bé mit, chéng han nhu déu thau dau duogc sulfat hoa/sulfonat hoa
(Sulfated/Sulfonated Castor Oil - SCO).

Sau d6, cic muc in khic 16m cin duge héa rin hodc dugc 1am kho. Théng thudng, diéu
nay duge thuc hién bang cach st dung nhiét hodc, phd bién hon 13, bang cach lam kho oxy
hoa. Viéc héa rdn hodc lam khd cac muc in 1am kho theo cach oxy héa thuong 1a qué trinh xi
Iy chdm dan dén xu huong cua cac myc in oxy hoa cao hon, khi so véi cac muc in co thé hoa
ran béng bre xa, dé tao ra su kho léng. Hon nita, c6 nhugc diém dang Ké 1a qué trinh xu ly
twong ddi cham, va cac tai lidu dwoc in va duge xép chdng 1én nhau twong tng dudi dang céc
tor thuong khong thé dugc giai quyét dé xir 1y tiép trude khoang thoi gian 1am khé tir mot dén
vai ngay. Viéc hoa rin cac muc in dugc in béng buc xa, cu thé 1a buc xa UV-Vis, d3 duoc
biét dén va dugc dua vio rong rii trong linh vyc in. Viéc héa ran bing birc xa cho phép viée
hoa ran/lam khé mang muc in nhanh chéng, gin nhu tic thoi, va do d6 mé ra con dudng dé
tang tbc d6 san xuét. Do kha nang hoa ran nhanh hodc gin nhu ngay 1ap tirc, viée in khéc 16m
v6i cac muc in c6 thé hoa rin bing buc xa cho phép giam thdi gian giita budc in va bude xi
Iy cac nén duoc in va cho phép ting sb lugng cac to xép chdng 1én nhau trén mdi dbng. Co
thé tranh dugc viée c6 mat cac hop chét hitu co dé bay hoi v6i cac muc in khéc 16m c6 thé
hoa rin bang birc xa. Cac muec in khic 16m co thé hoa rin bang biic xa ciing 6n dinh hon dang
ké trén may in so v6i cac myc in lam kho theo cach oxy hoa.

Céc muc in khic 18m dung dé in c4c tai liéu bao an ¢6 truc lau polyme dd duogc biét

den 1a loai myc in ddc ddo va rat dac hi¢u va phai dap tng cac yéu cau sau: do on dinh cua
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muc in trude khi in, trén cac truc lan cép muec va cho dén thoi diém in; cic dic tinh luu bién
tai thoi diém chuyén muc in dén truc khic 16m va tai thoi diém in; kha nang muc in duoc loai
bo mdt cach dinh lugng va dé dang ra khéi cac ving khong in cta tdm (kha ning lau) va d&
dang 1am sach truc lau polyme bang cac dung dich lau chita nuéc c6 tinh kiém (kha ning tay
rua).

Tai liéu EP 1 751 240 A1 bdc 1§ cac muc in khac 16m c6 thé héa ran bang ning lwong,
cu thé 14 c6 thé hoa ran bang UV-Vis, bao gdm axylphosphin oxit lam chit khoi mao quang.
Céc muc in khic 16m duoc boc 16 bao gdm chét két dinh bao gdbm mét hoic nhidu oligome
nhu céc epoxy acrylat, cac ddu dugc acrylat hoa, céc uretan acrylat, cac polyeste acrylat, cac
silicon acrylat, cdc amin duoc acrylat hoa, cac nhya dugc bao hoa acrylic va cac acrylic acrylat
va/hodc cdc (met)acrylat monome phan tng nhu cac polyeste (met)acrylat, cac polyol
(met)acrylat va cac polyete (met)acrylat. Myc in khéc 16m 1am vi du dwoc boc 16 trong bang
1 ctia EP 1 751 240 A1 bao gbm bisphenol-A epoxy diacrylat oligome va tripropylen glycol
diacrylat. Myc in khéc 16m 1am vi du dugc boc 16 trong bang 3 cia EP 1 751 240 A1 bao gdm
polyeste acrylat oligome cua axit béo va pentaerythritol tetraacrylat duogc etoxyl hoa. Cac muc
in khic 16m dwoc boc 16 c6 thé chiu tiy rira kém hodc khong c6 kha ning tiy rira.

Tai lidu US 2007/0179211 bdc 16 cac myc in khic 16m c¢6 thé hoa rén bing ning lwong,
cu thé 13 c6 thé hoa rén béng UV-Vis, bao gém chéat mau, chét két dinh giéng nhu duoc bde
16 trong tai ligu US 2007/0179211, chét khoi mao quang va chét 1am déo, trong d6 chét 1am
déo dd néu dugc coi la cai thién kha ndng lau cac muc in & néu. Cac muc in khic 13m dugc
boc 10 trong céc bang cua tai ligu US 2007/0179211 1a tuwong ty nhu cac loai duge bdc 10 trong
tai liu EP 1 751 240 A1 nhung bao gdm dibutyl sebacat, axetyl trietyl xitrat, axit béo diu gd
théng, dau lanh, axit lauric, butyl stearat, axit oleic va hexyl tallat lam céc chit hd tro lau (cac
chét lam déo). Cac muc in dugc boe 16 duge cho 1a thé hién kha nang lau dugc cai thién duoc
danh gi4 bang d6 sach cua ving khong c6 hinh anh cta ban in va bang lwvong muc in chuyén
sang gidy duoc giam bot.

Tai lidu EP 2 489 709, A1 bdc 10 cac muc in khic 16m lai, tic 1a cac muc in c6 ca kha
nang hoa ran bang UV va kha ning polyme hoa oxy héa. Cac muc in khéc 16m lai duge boc
16 bao gdm it nhit ché phdm c6 thé hoa rén bang UV, ché phim c6 thé polyme hoa oxy hoa,
chit khoi mao polyme hoa cam quang, chét xuc tic polyme hoa oxy héa va chit mau, trong

d6 ché pham c6 thé hoa ran bang UV bao gdm epoxy-acrylat dugc bién tinh bang axit. Cac
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muc in khic 18m lai duoc boc 16 duge cho 13 thé hién cac dic tinh kho ling duoc cai thién,
céc dac tinh chdng phan hoa dwogc cai thién va chét luong in duoc cai thién. Tuy nhién, céc
muec in khac 1dm lai ¢6 thé bi giam thdi han bao quan hodc thoi han st dung khi bdo quan véi
su tao ra 1op ngoai trén bé mit cta cac muc in di néu va c6 thé c6 d6 én dinh kém trén may
in khic 16m.

Do d6, van con nhu ciu vé cic muc in khic 16m c6 thé hoa rin bﬁng blirc xa ma dap
ting sw 6n dinh khi bio quan va sit dung, uu bién t6i wu, kha ning lau chui tot va kha ning

tay rtra tot trong cac dung dich lau chira nude co tinh kiém ti€u chuan.

Ban chit k§y thuit ciia sang ché

Theo d6, muc dich cua sang ché 13 khic phuc cac nhuoc diém cua giai phap ki thuét
d3 biét nhu duge ban luan trén day. Theo khia canh thi nhét, sang ché dé xuit muc in khic
16m c6 thé hoa ran bang buc xa, muc nay bao gom:

a. tir khoang 10% theo trong lwong dén khoang 60% theo trong lwong clia mot
hoac nhiéu hop chit c6 thé hoa rin bang biic xa, trong d6 it nhat mot trong s6 mot hodc nhidu
hop chit co thé hoa ran bang birc xa di néu 13 polyeste (met)acrylat oligome ctia axit béo, tot
hon 14 polyeste acrylat oligome ctia axit béo;

b. tu khoang 2% theo trong luong dén khoang 20% theo trong luwgng cia mgt hodc
nhiéu chit khoi mao quang, t6t hon 1a duoc chon tir nhém gbém cé cac chat khoi mao quang
Norrish loai I, céc chit khoi mao quang Norrish loai IT va cac hdn hop cua ching;

C. tir khoang 5% theo trong lwgng dén khoang 12% theo trong lwong ctia chit hoat
d6ng bé mit alkyd bién tinh bang axit trong lugng phén tir cao va/hodc chét hoat dong bé mat
axit alkylaren sulfonic;

d. tir khoang 10% theo trong lwong dén khoang 55% theo trong lwong ciia mot
hoac nhiéu chit don hoac chét kéo dai, t6t hon 1a duoc chon tir nhom gém cO cac soi cacbon,
d4 tan, mica, wollastonit, dat sét nung, dét sét chiu lira, cao lanh, cacbonat, silic dioxit va
silicat, sunfat, titanat, titan dioxit, nhom oxit hydrat, silic dioxit, mudi silic dioxit,
montmorillonit, graphit, anata, rutin, bentonit, vermiculit, kém tréng, k&m sulfua, bot gd, bot
thach anh, tinh bdt ngd, soi tu nhién, soi téng hop va céc dang két hop ctia chung, va

cac phén tram trong luong dugce dya trén téng trong luong clia muc in khéc 16m c6 thé

héa ran bang buc xa,
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trong d6 myc in khéc 18m c6 thé hoa ran bang bic xa c6 dd nhét tir khoang 10 dén
khoang 50 Pas & 40°C va 200 s™.

Sang ché con dé xut cac mAu hinh hodc céc hinh anh dwogc tao ra tir myc in khic 16m
¢6 thé hoa ran bang bic xa duoc mé ta & diy, trong d6 cic mau hinh hodc cic hinh anh da
néu hoat dong nhu cac déu hiéu bao an trén nén ma chung dugc ap trén do.

Sang ché con d& xuét céc tai liéu bao an bao gém mau hinh hoic hinh anh dugc mé ta
¢ day.

Sang ché con dé xuét cac quy trinh san xuét cac mau hinh hodc cac hinh anh dugc md
ta & day, trong d6 cac quy trinh d4 néu bao gom:

a) budc cip muc tAm in duoc khéc hinh khic 16m véi muc in khic 16m c6 thé hoa ran
b::ing blrc xa dugc mo ta o day,

b) budc lau sach phin thira bt ky ciia muc in khic 16m c6 thé héa ran bang birc xa
bang cach st dung truc lau polyme va buéc 1am sach truc lau polyme d3 néu véi dung dich
lau chira nwée 6 tinh kiém két hop véi mt hoac nhidu phuong ti€én co hoc,

¢) budc in mAu hinh hodc hinh 4nh véi tim in duge khéc hinh khéc 16m bang cach ap
muec in khic 16m ¢ thé hoa rén béng blic xa 1én trén nén, va

d) budc hoa ran muc in khac 10m c6 thé hoa ran bang buc xa bang sy birc xa.

MO ta vin tit cac hinh vé
Fig.1A va Fig.1B thé hién céc hinh biéu din dang gian d6 cua cc may in khic 16m,
trong d6 may in trén Fig.1 A hoat dong vdi quy trinh cap muc truc tiép va may in trén Fig.1B

hoat dong véi quy trinh cAp muc gian tiép (quy trinh Orlof).

Mo ta chi tiét cAc phwong an thwe hién sing ché

Céc dinh nghia sau day duoc sit dung dé giai thich ¥ nghia cua cac thuit ngir dugc ban
ludn trong phin md ta va duoc néu trong yéu cau bao hd.

Nhu duge sit dung & ddy, mao tir bat dinh biu thi mot cing nhu nhiéu hon mét va
khong nhét thiét gi¢i han danh tir dugc nhic dén ¢ dang sb it.

Nhu dugce st dung & diy, thuat nglt “khoang” c6é nghia 1a lugng hodc tri s6 duoc dé
cap co thé 14 tri s& duoc chi dinh hoic mot sb tri s§ khac quanh tri s6 nay. Thuét ngit ndy

nhim truyén dat viéc céc tri s6 twong tu nam trong pham vi £ 5% tr1 s6 duoc biéu thi s& thuc
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déy céc két qua hodc hiéu qua tuong duong theo sang ché.

Nhu dugc sir dung ¢ ddy, thuat ngit “va/hodc” hoac “hodc/va” c6 nghia la tht ca hodc
chi mét trong s6 cac phén tr ciia nhém da néu c6 thé cd mit. Vi dy, “A va/hodc B” ¢ nghia
la “chi A, hodc chi B, hoac ca A va B”.

Nhu dugc st dung ¢ day, thuat ngilr “it nhét” duogc dung dé xac dinh mot hodc nhidu
hon mot, vi du mot hoac hai hoac ba.

Thuét ngtr "tai li€u bao an" dé cép dén tai liéu ma thuong duoc bao vé chéng lai viéc
lam gia hodc nguy tao béng it nhAt mot ddu hiéu bao an. Céc vi du vé céc tai liéu bao an bao
gbm nhung khong gidi han & céc tai liéu c6 gid tri va cac hang hoéa thwong mai c6 gia tri.

Thuét ngir “(met)acrylat” dé cap dén acrylat ciing nhu metacrylat twong tng.

Nhu dugc sit dung & day, tr “lau” dé cép dén viéc loai bé myc in khéc 16m khoi cac
ving khéng in cia truc/céc tim duge khic cia may in khic 16m.

Nhu dugc st dung trong do, cum tir “kha nang téy raa” dé cap dén kha nang cua muc
in khéc 16m duoc nhii hoa bing dung dich lau chira nuée c6 tinh kiém va duoc loai bo khoi
truc lau polyme sau khi nhii hoa bang dung dich lau chtra nu6ce ¢6 tinh kiém da néu bang cach
str dung mdt hodc nhidu phuong tién co hoc.

Cac muc in khéc 16m c¢6 thé hoa rin béng birc xa dugc md ta & day co dd nhot tir
khoang 10 Pa-s dén 50 Pa-s, tot hon 1a tir khoang 10 Pa's dén khoang 40 Pa-s, & 40°C va &
tdc do cat 14 200 s!, trong d6 cac tri ) dd nhét da néu thu dugc voi may do luu bién quay
Haake Roto Visco 1 (C20/0,5°; & 40°C va 200 gidy™).

Céac muec in ¢ thé hoa rin béng birc xa bao gém cac muc in c6 thé duogc hoa rén béng
su birc xa vdi dnh sang ¢ bude séng trong dai UV-Vis (sau ddy goi 13 “c6 thé hoa rin bang
UV-Vis”) hoac béng su buc xa chum E (sau day goi la “EB”). Cac muc in co thé hoa rén béng
buc xa di duoc biét dén trong linh vuc k¥ thuat va co thé dugc tim thiy trong cac sach giao
khoa tiéu chuén nhu loat bai "Chemistry & Technology of UV & EB Formulation for
Coatings, Inks & Paints", dugc xuét ban thanh 7 tip vao nim 1997-1998 bdi John Wiley &
Sons lién két v6i SITA Technology Limited. Viéc hoa rin béng btic xa, cu thé 1a hoa rin béng
UV-Vis, ¢6 wu diém 1a dan dén cic quy trinh héa ran rat nhanh va do d6 lam giam déng ké
thoi gian lam khé cta cac muc, do d6 cho phép toe do san xuét cao trong khi ngan ngira céc
van d& vé kho ling va tic nghdn. Cac muyc in khic 16m cé thé hoa rin bang biic xa duge mo

ta & day t6t hon 1a cac muec in khic 18m c6 thé héa rin bang UV-Vis
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Muc in khéc 16m c6 thé héa rén bang birc xa dugc mé ta & diy bao gdm tir khoang
10% theo trong luong dén khoang 60% theo trong lwong, t6t hon 13 tir khoang 15% theo trong
luong dén khoang 50% theo trong luong, ciia mot hoic nhiéu hop chét c6 thé héa rin bing
blrc xa, trong do it nhét mot trong $6 mot hodc nhiéu hop chét c6 thé hoa ran béng buc xa da
néu la polyeste (met)acrylat oligome cua axit béo duge mo ta & day, t6t hon 14 polyeste acrylat
oligome cia axit béo, tot hon nita 1& polyeste monoacrylat oligome ctia axit béo, polyeste
diacrylat oligome cua axit béo, polyeste triacrylat oligome cua axit béo, polyeste tetraacrylat
oligome ctia axit béo, polyeste hexaacrylat oligome ctia axit béo hozic hdn hop ctia chiing, van
tt hon nita 13 polyeste tetraacrylat oligome ctia axit béo va/hodc polyeste hexaacrylat oligome
cua axit béo, cac phﬁn tram trong lugng dugc dya trén téng trong lwong ctia myc in khéc 1dm
c6 thé hoa ran bang birc xa.

Theo mdt phuong an, it nhat mot trong s6 mét hodc nhidu hop chat c6 thé hoa ran bang
bire xa 13 polyeste (met)acrylat oligome cua axit béo duge md ta & day, tot hon Ia polyeste
tetraacrylat oligome cua axit béo dugc md td & day hodc polyeste hexaacrylat oligome cua
axit béo dugc mo ta & day.

Theo phuong an khac, it nhét mot trong s6 mdt hodc nhiéu hop chét c6 thé hoa rén
bang birc mono(met)acrylat monomexa 1a polyeste (met)acrylat oligome ctia axit béo dugc
mb ta & déy, tot hon 13 polyeste tetraacrylat oligome cua axit béo dugc md ta & day hodc
polyeste hexaacrylat oligome ciia axit béo dwoc mé ta & ddy, va it nhat hop chit khac 13 chét
pha lodng phan irng (met)acrylat monome dugc chon tir nhom gdm c6 cac mono(met)acrylat
monome, cac di(met)acrylat monome, cac tri(met)acrylat monome, céc tetra(met)acrylat
monome, cic penta(met)acrylat monome, cic hexa(met)acrylat monome va cc hdn hop clia
chiing, trong d6 tong lwong ciia polyeste (met)acrylat oligome clia axit béo duge mo td & day
va cta chét pha lodng phan tng (met)acrylat monome la tir khoang 10% theo trong lugng dén
khoang 60% theo trong lugng, tot hon 1a tir khoang 15% theo trong luong dén khoang 50%
theo trong luong, cac phan trim trong lugng dugc dya trén tdng trong lwong clia muc in khic
16m c6 thé hoa rén bing birc xa. Thudt ngit “it nhét hop chit khac 14 chit pha lodng phéan tng
monome (meth) acrylat”, ciing d& cap dén cac dang két hop ctia hai hoic nhiéu chét pha loéng
phan tng (met)acrylat monome dugc chon doc 1dp tir nhom gdm c6 cac mono(met)acrylat
monome, cac di(met)acrylat monome, cac tri(met)acrylat monome, cac tetra(met)acrylat

monome, cac penta(met)acrylat monome va cac hexa(met)acrylat monome nhu duge mo ta &
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day.

Theo phuong 4n khéc, it nhit mot trong s mot hodc nhiéu hop chit co thé héa rin
bang bic xa 1a polyeste (met)acrylat oligome clia axit béo dwogc mé ta & day, t5t hon 13
polyeste tetraacrylat oligome cua axit béo dugc mod ta ¢ ddy hodc polyeste hexaacrylat
oligome cua axit béo dwoc md ta & ddy, va it nhat hop chét khac 1a uretan (met)acrylat oligome
va/hoac epoxy (met)acrylat oligome, trong do tdng lwong ciia polyeste (met)acrylat oligome
cua axit béo duge md ta & day va ctia uretan (met)acrylat oligome va/hodc epoxy (met)acrylat
oligome la ti khodng 10% theo trong luong dén khoang 60% theo trong lwong, t6t hon 13 tir
khoang 15% theo trong lwong dén khoang 50% theo trong hugng, cac phan trim trong lugng
dugc dya trén téng trong luong clia muc in khic 16m c6 thé hoa rin bang bic xa.

Theo phuong 4n khéc, it nhat mot trong s6 mot hodc nhiéu hop chit c6 thé hoa ran
bang birc xa 1a polyeste (met)acrylat oligome ciia axit béo dugc md ta ¢ day, t6t hon 13
polyeste tetraacrylat oligome cta axit béo dugc md td & day hodc polyeste hexaacrylat
oligome cua axit béo duoc mé ta & dy, it nhit hop chit khac 1a chit pha loing phan tmg
(met)acrylat monome dugc chon tir nhom gdm cé cac mono(met)acrylat monome, céc
di(met)acrylat monome, cac tri(met)acrylat monome, céc tetra(met)acrylat monome, céac
penta(met)acrylat monome, céc hexa(met)acrylat monome va cdc hdn hop cta chiung va it
nhéat hop chét khac 13 uretan (met)acrylat oligome va/hodc epoxy (met)acrylat oligome, trong
d6 tdng lwong ctia it nhit mot trong s8 mot hodc nhidu hop chit c6 thé hoa rin bang birc xa 14
polyeste (met)acrylat oligome cua axit béo dugc mo ta ¢ day, cua (met)acrylat monome phan
ung va cua uretan (met)acrylat oligome va/hoac epoxy (met)acrylat oligome 1a tir khodng 10%
theo trong lvong dén khoang 60% theo trong lwong, t6t hon 13 tir khoang 15% theo trong
luong dén khoang 50% theo trong lwong, céc phan trim trong lugng dwoc dya trén téng trong
luong ciia muyc in khéc 16m c6 thé héa ran béng brc xa. Cum tir “it nhét hop chét khac 13 chét
pha lodng phan Gmg (met)acrylat monome”, cling chi dén dang két hop bat ky ctia hai hodc
nhiéu chét pha lodng phéan Gng (met)acrylat monome dwoc chon doc 1ap tir nhoém gdm cb cac
mono(met)acrylat monome, cac di(met)acrylat monome, céc tri(met)acrylat monome, cic
tetra(met)acrylat monome, cic penta(met)acrylat monome, cac hexa(met)acrylat monome
nhu dugc mo ta ¢ day.

Polyeste (met)acrylat oligome cta axit béo dugc mé ta ¢ day, t6t hon 1a polyeste

tetraacrylat oligome ctia axit béo dugc mo ta & day hodc polyeste hexaacrylat oligome cua
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axit béo dwoc mé ta & dy, bao gdm cic gde axit béo. Tt hon 13, cac gbc axit béo ctia polyeste
(met)acrylat oligome ctia axit béo dugc mo ta & day, cu thé 13 polyeste tetraacrylat oligome
cua axit béo dugce mo ta ¢ day hodc polyeste hexaacrylat oligome cua axit béo dugc mé ta &
day, 1a gbc axit béo bdo hoa, t6t hon nita 1 gbc axit béo bao hoa co 14 dén 20 nguyén tir
cacbon (tirc 13, axit myristic, axit palmitic, axit stearic va axit arachidic), van t6t hon nira 1a
c¢6 16 dén 18 nguyén tir cacbon tirc 13 (axit palmitic va axit stearic). Theo phwong 4n uu tién,
muc in khéc 1dm c6 thé hoa rin béng blrc xa dugc mo ta ¢ day bao gém it nhit mot trong $6
mdt hodc nhiu hop chét co thé hoa ran bang birc xa 1a polyeste tetraacrylat oligome ctia axit
béo dugc md ta & day va/hodc polyeste hexaacrylat oligome cua axit béo, trong do cac gbe
axit béo 12 c4c axit béo bdo hoa, t6t hon nita 14 cac gdc axit béo bdo hoa c¢6 14 dén 20 nguyén
tir cacbon (tuc 13 axit myristic, axit palmitic, axit stearic va axit arachidic), vin t6t hon nita 1a
c6 16 dén 18 nguyén tir cacbon (tirc 13 axit palmitic va axit stearic). Cu thé 13, cac polyeste
tetraacrylat oligome cta axit béo va polyeste hexaacrylat oligome ctia axit béo phu hgp dugc
Allnex ban duéi tén EBECRYL® 657, EBECRYL® 1657, EBECRYL® 870, EBECRYL®
1870 and EBECRYL®450.

Theo mdt phuong an, muc in khéc 16m c6 thé hoa rén bé’mg blrc xa dugc mo ta & day
bao gém mot hodc nhiéu hop chét ¢6 thé hoa rin béng bttc xa, trong d6 mot hodc nhiéu hop
chét khac trong $6 mot hoac nhiéu hop chét c6 thé hoa rin bé“mg bic xa duge moé ta & day la
cac chét pha lodng phan tng (met)acrylat monome. Cac chét pha lodng phan mg duoc sir
dung dé 1am giam d6 nhot cua muc in. Mot hodic nhiéu chét pha loang phan tng dugc chon
tir nhém gdm cé cac mono(met)acrylat, di(met)acrylat, tri(met)acrylat, tetra(met)acrylat,
penta(met)acrylat, hexa(met)acrylat va cac hdn hop ctia ching, t6t hon nira 1a dugc chon tir
nhém gdm c6 céc tri(met)acrylat, tetra(met)acrylat va cdc hon hop cia ching. Theo mot
phwong 4n, mot hodc nhiéu chit pha lodng phan ting dugc chon tir nhoém gdm o céc
monoacrylat, diacrylat, triacrylat, tetraacrylat, pentaacrylat, hexaacrylat va cdc hdn hop cta
chiing, t6t hon nita 12 dwoc chon tir nhém gdm cb céc triacrylat, tetraacrylat va cc hon hop
cta ching.

Céc vi du vé cac hop chat di(met)acrylat bao gdm nhung khong giéi han & 1,3-butylen
glycol diacrylat, 1,3-butylen glycol dimetacrylat, 1,4-butandiol diacrylat, 1,4-butandiol
dimetacrylat, 1,6-hexandiol diacrylat, 1,6-hexandiol dimetacrylat, diacrylat duoc alkoxyl hoa,
dimetacrylat dugc alkoxyl hoa, estediol diacrylat, bisphenol A diacrylat dugc etoxyl héa,
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bisphenol A dimetacrylat dugc etoxyl hoa, etylen glycol diacrylat, etylen glycol dimetacrylat,
dietylen glycol diacrylat, trietylen glycol diacrylat, trietylen glycol dimetacrylat, tetraetylen
glycol diacrylat, tetraetylen glycol dimetacrylat, dipropylenglycol diacrylat, dipropylenglycol
dimetacrylat, tripropylen glycol diacrylat, tripropylen glycol dimetacrylat, polyetylen glycol
diacrylat (vi du PEG 200, 300, 400, 600 va diacrylat), polyetylen glycol dimetacrylat (vi du
PEG 200, 400, 600 va 800 dimetacrylat), 1,9-nonanediol diacrylat, neopentyl glycol diacrylat,
neopentyl glycol diacrylat dugc alkoxyl hoa (vi du neopentyl glycol diacrylat dugc propoxyl
hoa), neopentyl glycol dimetacrylat, trixyclodecan dimetanol diacrylat, trixyclodecan
dimetanol dimetacrylat, bisphenol A diacrylat dugc alkoxyl hoa (vi du bisphenol A diacrylat
duoc etoxyl hoa va bisphenol A diacrylat dugc propoxyl hoa), bisphenol A dimetacrylat dugc
alkoxyl hoa (vi du bisphenol A dimetacrylat dwgc etoxyl hoa), va cac hdn hop cua ching.

Céc vi du vé tri(met)acrylat bao gdm nhung khong giéi han & trimetylolpropan
triacrylat, trimetylolpropan trimetacrylat, trimetylolpropan triacrylat dugc alkoxyl hoa (vi du
trimetylolpropan triacrylat dugc etoxyl hoa va trimetylolpropan triacrylat duoc propoxyl hoa),
trimetylolpropan trimetacrylat dugc alkoxyl hoa (vi dLi trimetylolpropan trimetacrylat dugc
etoxyl hoa va trimetylolpropan trimetacrylat dugc propoxyl hoa), glyxerol triacrylat duogc
alkoxyl héa (vi du glyxerol triacrylat dugc etoxyl hoa va glyxerol triacrylat duoc propoxyl
hoa), pentaerythritol triacrylat, pentaerythritol triacrylat dwgc alkoxyl hoéa (vi du
pentaerythritol triacrylat dugc etoxyl hoa, pentaerythritol triacrylat dugc propoxyl hoa), va
céc hon hop clia ching.

Céc vi du v tetra(met)acrylat bao gdm nhung khong gi¢i han & ditrimetylolpropan
tetraacrylat, pentaerythritol tetraacrylat, pentaerythritol tetraacrylat dugc alkoxyl hoa (vi du
pentaerythritol tetraacrylat dugc etoxyl hoa va pentaerythritol tetraacrylat dugc propoxyl hoa)
va cac hon hop ctia ching.

Céc vi du v& penta(met)acrylat bao gdbm nhung khong giéi han & dipentaerythritol
pentaacrylat,

Céc vi du vé hexa(met)acrylat bao gdm nhung khong gi6i han & dipentaerythritol
hexaacrylat, va sorbitol hexaacrylat dugc etoxyl hoa.

Theo mdt phuong &n, muc in khic 16m c6 thé hoa ran bang biic xa duge md ta & day
bao gém mdt hodc nhiéu hop chét ¢6 thé hoa rén béng birc xa, trong d6 mot hodc nhiéu hop

chit khac trong s6 mdt hodc nhiéu hop chit co thé hoa rén bang bic xa dwgc md ta & day 1a
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cac uretan (met)acrylat oligome va/hodc cac epoxy (met)acrylat oligome. Cac vi du phu hop
vé céc uretan (met)acrylat oligome bao gbm nhung khong giéi han & cic uretan (met)acrylat
oligome béo, cu thé 13 c4c diacrylat, triacrylat, tetraacrylat va hexaacrylat va cac (met)acrylat
oligome thom, cu thé 1a cac diacrylat, triacrylat, tetraacrylat va hexaacrylat. Cc uretan
(met)acrylat oligome c6 thé c6 thanh phén 14 cac polyete hodc cac polyeste, ma dwoc phan
ung voi cac diisoxyanat thom, béo, hodc vong béo va dugc nut bang hydroxy acrylat. Cu thé
13, cac uretan (met)acrylat oligome béo phu hop dugc Rahn ban dudi tén Genomer™ 4316

Cac vi du phu hop vé cac epoxy (met)acrylat oligome bao gdm nhung khéng gidi han
& cac epoxy (met)acrylat oligome béo, cu thé 13 cic monoacrylat, diacrylat va triacrylat, va
cac epoxy (met)acrylat oligome thom, cu thé 13 céc bisphenol-A epoxy (met)acrylat oligome
nhw san pham dugc Allnex ban dudi tén EBECRYL® 1606 EBECRYL® 3608.

Nhu duoc d& cap & trén, viéc hoa rin bang blic xa clia cac hop chit yéu cau viée cb
mit mdt hodc nhiéu chit khoi mao quang. Nhu duogc dé cdp ¢ day va nhu da biét bai ngudi
c6 hiéu biét trung binh vé Iinh vuc k¥ thudt twong ng, muc in khic 1dm c6 thé hoa rin bing
biic xa, cu thé 13 c6 thé hoa rin béng UV-Vis dugc mo ta & day cAn duoc hoa rin va cing lai
trén nén nhu cic chit duoc mo ta & day bao gém mot hodc nhiéu chit khoi mao quang, mot
hodc nhiéu chit khoi mao quang d3 néu dugc chon theo quang phd/phd hip thu cta néd/cia
chung twong quan véi quang phd phat xa ctia ngudn birc xa. Tly thudc vao mirc dd truyén
biic xa dién tir qua nén, ¢ thé dat dwoc viée cimg lai cia myc in khéc 16m béng cach ting
thoi gian birc xa. Tuy nhién, tuy thudc vao vat liu nén, thoi gian buc xa bi gid1 han bdi vat
liéu nén va do nhay clia n6 v61 nhiét ma co thé duoc tao ra boi nguén buc xa.

Mot hoidc nhiéu chét khoi mao quang duge mé ta & day t6t hon 1 duoc chon tir nhoém
gdm c6 cac chat khoi mao quang Norrish loai I, cac chat khoi mao quang Norrish loai IT va
céc hdn hop cua chiing. Céc chat khoi mao quang Norrish loai I tot hon 1& duoc chon tir nhém
gbm c6 cac aminoxeton (vi du nhu, cac alpha-aminoxeton), cac hydroxyxeton (vi du nhu, cac
alpha-hydroxyxeton), cac alkoxyxeton (vi du nhu, cac alpha-alkoxyxeton), cac axetophenon,
cac ketosulfon, cic benzyl ketal, cac benzoin ete, cac benzoylformat este, cac phosphin oxit,
céc phenylglyoxylat, va cac hdn hop cua ching va t6t hon 1a dwoc chon tir nhom gdm co cac
phosphin oxit, cac alpha-hydroxyxeton va cic hdn hop ctia chiung. Cac chat khoi mao quang
Norrish loai II t6t hon la duge chon tit nhém gém c6 cac dang Kkét hop cua cac amin, cac rugu,

cac ete, cac este hodc cac thiol voi cac xeton thom, tot hon la cac dang két hop clia cac amin
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va cic xeton thom, t6t hon 13 cdc amin bic ba va c4c xeton thom. Mot hodc nhiéu chat khoi
mao quang dugc mod ta & diy co thé 13 c4c chét khoi mao quang trong lugng phén tir thap, cac
chit khoi mao quang dai phén tir va/hoidc cac chit khoi mao quang polyme. Mot hodc nhiéu
chit khoi mao quang duoc mb ta & day c6 thé 1a cac chat khoi mao quang da chirc. Mot hodc
nhiéu chit khoi mao quang duoc mé ta & day c6 thé 1a cac chat khoi mao quang c6 kha ning
ddng tring hop, tic 1a cac chat khoi mao quang mang mot hodc nhidu nhém (vi du nhu, cac
nhém acrylat) ¢6 kha ning ddng phan tng trong sudt qua trinh phan ing hoa ran bang bic xa.

Ciing c6 thé ¢6 1oi khi bao gdm chét lam nhay két hop véi mot hodc nhiéu chét khoi
mao quang dé dat dwoc viéc hoa rin hidu qua. Céac vi du dién hinh vé cac chit nhay quang
phi hop bao gdm nhung khong giéi han & 2-metyl thioxanthon; 2,4-dimetylthioxanthon; 2,4-
dietylthioxanthon; 2-isopropylthioxanthon (ITX) ; 1-cloro-2-propoxy-thioxanthon (CPTX) ;
1-cloro-4-propoxythioxanthon, 2-cloro-thioxanthon (CTX) va 24-dietyl-thioxanthon
(DETX); va cac din xudt thioxanthon polyme va cic hdn hop cia hai hodc nhidu chét trong
s6 ching.

Céc vi du phu hop vé cac alpha-hydroxyxeton bao gdm nhung khong gi¢i han & (1-[4-
(2-hydroxyetoxy)-phenyl]-2-hydroxy-2-metyl-1-propan-1-on); 1-hydroxyxyclohexyl phenyl
xeton; 2-hydroxy-2-metyl-1-phenylpropan-1-on; 2-Hydrxy-2-metyl-1-(4-tert-
butyl)phenylpropan-1-on; 2-hydroxy-1-[4-[[4-(2-hydroxy-2-
metylpropanoyl)phenyl|metyl]phenyl]-2-metylpropan-1-on; 2-hydroxy-1-[4-[4-(2-hydroxy-
2-metylpropanoyl)phenoxy|phenyl]-2-metylpropan-1-on; va oligo[2-hydroxy-2-metyl-1-[4-
(1-metylvinyl)phenyl]propanon].

Céc vi du pht hop vé cac alpha-amino xeton bao gom cac chat chtra gbc benzoyl, theo
cach khac duge goi la alpha-amino axetophenon, vi du 2-metyl-1-[4-(metylthio)phenyl]-2-
morpholinopropan-1i-on; 2-benzyl-2-dimetylamino-1-(4-morpholino-phenyl)-butan-1-on; va
2-dimetylamino-2-(4-metyl-benzyl)-1-(4-morpholin-4-yl-phenyl)-butan-1-on.

Céc vi du phu hop vé cac axetophenon bao gdm nhung khong giéi han & 2,2-
dietoxyaxetophenon; 2-etylhexyl-4-dimetylaminobenzoat; va 2-metoxy-2-
phenylaxetophenon.

Vi du pht hop vé& ketosulfon bao gébm nhung khong giéi han & 1-[4-(4-
benzoylphenylsulfanyl)phenyl]-2-metyl-2-(4-metylphenylsulfonyl)propan-1-on.
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Vi du phu hop vé cac benzyl ketal bao gdm nhung khéng gi¢i han & 2,2-dimetoxy-2-
phenylaxetophenon.

Céc vi du phi hop vé cic benzoin ete bao gdm nhung khong gidi han & benzoinmetyl
ete; benzoinisopropyl ete; 2-etoxy-1,2-diphenyletanon; 2-isopropoxy-1,2-diphenyletanon;
2-isobutoxy-1,2-diphenyletanon; 2-butoxy-1,2-diphenyletanon; 2,2-dimetoxy-1,2-
diphenyletanon; va 2,2-dietoxyaxetophenon.

Céc vi du phu hop vé cac phosphin oxit bao gdm nhung khéng gi6i han & 2,4,6-
trimetylbenzoyldiphenylphosphin  oxit; etyl (2,4,6-trimetylbenzoyl)phenylphosphinat;
phenylbis(2,4,6-trimetylbenzoyl)phosphin oxit; bis(2,6-dimetoxybenzoyl)-2,4,4-
trimetylpentylphosphin oxit; cac axyl-phosphin oxit dugc thé duoc ban dudi tén Speedcure
XKm tr Lambson;, hdn hop cta diphenyl(2,4,6-trimetylbenzoyl)phosphin oxit va
phenylbis(2,4,6-trimetylbenzoyl)phosphin ~ oxit; hdén hop clia  diphenyl(2,4,6-
trimetylbenzoyl)phosphin oxit va 2-hydroxy-2-metylpropiophenon, hén hop cua
phenylbis(2,4,6-trimetylbenzoyl)phosphin oxit va 2-hydroxy-2-metylpropiophenon; va hdn
hop ctia etyl(2,4,6-trimetylbenzoyl)phenylphosphinat va 2-hydroxy-2-metylpropiophenon.

Céc vi du phu hop vé cac phenylglyoxylat bao gdm nhung khong giéi han & metyl
benzoylformat; 2-[2-ox0-2-phenyl-axetoxy-etoxy]etyl 2-oxo-2-phenylaxetat; va hén hop clia
2-[2-0x0-2-phenyl-axetoxy-etoxyJetyl 2-oxo-2-phenylaxetat va axit oxy-phenyl-axetic 2-[2-
hydroxy-etoxy]-etyl este.

Céc vi du phit hop vé cac xeton thom bao gdm nhung khong gi6i han & benzophenon;
2-metylbenzophenon;  3-metylbenzophenon; 4-metyl benzophenon;  2,4,6-trimetyl
benzophenon; hdén hop cua 4-metyl benzophenon va 2,4,6-trimetyl benzophenon; 3,3'-
dimetyl-4-metoxybenzophenon;  2-hydroxybenzophenon; 3-hydroxybenzophenon; 4-
hydroxybenzophenon;  4-clorobenzophenon; 4,4'-diclorobenzophenon  metyl ortho
benzoylbenzoat, 4-phenyl benzophenon; 4-(4-metylphenylthio)-benzophenon; 4,4’-
bis(dimetylamino)-benzophenon (xeton ctia Michler); 4,4’-bis(dietylamino)-benzophenon;
4,4°-bis(etylmetylamino)-benzophenon; 4,4’-diphenoxy-benzophenon; 4,4’-bis(4-isopropyl-
phenoxy)-benzophenon;2-metyl thioxanthon; 2,4-dimetylthioxanthon; 2,4-dietylthioxanthon;
2-isopropylthioxanthon ~ (ITX); 1-cloro-2-propoxy-thioxanthon (CPTX); 1-cloro-4-
propoxythioxanthon; 2-cloro-thioxanthon (CTX) va 2,4-dietyl-thioxanthon (DETX);

thioxanthon polyme; xanthon; 2-benzoyl-xanthon; anthraquinon; 2-etylanthraquinon; 9,10-

14



49062 15/49

phenanthrenequinon; metyl benzoyl focmat; etyl benzoyl focmat; camphorquinon;
dibenzosuberenon.

Céc vi du pht hop vé cac amin bao gdm nhung khong giéi han & metyldietanolamin;
trietanolamin; etyl-4-dimetylaminobenzoat; cac amin bac ba duoc acryl hoa (vi du 2-
(dimetylamino) etyl metacrylat); 2-dimetylaminoetyl metacrylat; mono-alkyl, di-alkyl hoac
tri-alkyl; va cac din xuét amin bac ba mono-alkyl, di-alkyl hoc tri-alkyl polyme.

Céc vi du khac vé cac chét khoi mao quang hiru ich ¢6 thé duoc tim thdy trong cac
sach gido khoa tiéu chudn nhu "Chemistry & Technology of UV & EB Formulation for
Coatings, Inks & Paints", tdp III, "Photoinitiators for Free Radical Cationic and Anionic
Polymerization", 4n ban 14n tht 2, boi J. V. Crivello & K. Dietliker, chinh stra boi G. Bradley
va dugc xuét ban ndm 1998 boi John Wiley & Sons lién két vi SITA Technology Limited.

Mot hoic nhiéu chit khoi mao quang duge md ta & ddy t6t hon 13 c6 mit trong muc in
khic 16m co thé héa ran bang birc xa duoc md ta & day & luong tir khoang 2% theo trong
luong dén khoang 20% theo trong lugng, t6t hon nira 13 & luong tir khoang 5% theo trong
lwong dén khoang 15% theo trong luong, céc phan trim trong lugng duoc dya trén téng trong
lwong clia muc in khéc 16m c6 thé hoa ran bang bic xa.

Muc in khic 16m c6 thé hoa rén bing birc xa duge mo ta & day bao gdm tir khoang 5%
theo trong lugng dén khoang 12% theo trong luong, t5t hon 14 tir khoang 5,5% theo trong
lwgng dén khoang 10% theo trong lugng, cua hodc chét hoat ddng bé mit alkyd bién tinh bang
axit trong lugng phan tir cao dugc mo ta ¢ day va/hodc chét hoat dong bé mat axit alkylaren
sulfonic dugc moé ta & day, cac ph?ln tram trong luong dugc dua trén téng trong lugng cla
muc in khic 16m c6 thé hoa ran béng burc xa.

Theo mdt phuong an, myuc in khéc 16m c6 thé hoa ran béng blrc xa dugc mo ta & day
bao gém tir khoang 5% theo trong lwong dén khoang 12% theo trong lugng, t6t hon 13 tur
khoang 5,5% theo trong lugng dén khoang 10% theo trong lugng, cua chét hoat dong bé mat
alkyd bién tinh bang axit trong lwong phan tir cao t6t hon 13 c6 trong lwong phén tit tir khoang
3000, cac phén tram trong luong dugc dua trén tdng trong lwong clia muc in khéc 16m c6 thé
hoa rén bang birc xa. Chit hoat dong bé mat alkyd bién tinh bang axit trong lwong phéan tir
cao t6t hon 13 ¢6 trong luong phan tir tir khoang 3000 dwgc mo ta & day dén khoang 20000,
tdt hon 1a tir khoang 5000 dén khoang 15000. Trong lugng phan tir ctia chit hoat dong bé mit
alkyd bién tinh bing axit trong lwong phan tir cao dugc do béi GPC (gel permeation
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chromatography - sic ky loc gel) bang cach sir dung Agilent GPC50+, trong d6 thiét bj da
néu duge trang bi v6i bom ding dong, bd khir khi, bo 1y miu ty dong va bd do ba bao gdbm
khuc xa ké vi sai, bd do dd nhdt va bd do tan xa anh sang goc doi (15° va 90°). Pudng cong
hiéu chinh (log(khdi lwong phan tir) = f(thé tich luu giit)) dugc thiét 1ap bang cach su dung
mudi hai chat chudn polymetyl metacrylat (polymethyl methacrylate - PMMA) (v6i cac khéi
lwong phan t ndm trong pham vi tir 650 dén 27299°000 g/mol). Mot cot bao vé (chidu dai cot
50 mm, duong kinh trong 7,5 mm) va ba cdt Polargel M, M va L (chiéu dai cot 300 mm,
duong kinh trong 7,5 mm; pha tinh: cac chit ddng tring hop ky nuéc va wa nudce véi kich ¢
hat 12 8 pm) dugc ghép ndi tiép. Trong sudt phép do, nhiét do dugc cb dinh & 40°C. Cac miu
dugce phan tich chira 3 mg/mL ctia chit hoat dong bé mat alkyd bién tinh bing axit trong luwong
phén tir cao dugc hoa tan trong THF (ACROS ORGANICS, 99,9%, khan) va 100 pL dugc
phun vao hé théng véi téc do 1 mL/phit. GPC tao ra khdi lrgng phéan tir twong d6i ctia polyme
1a trong lugng phan it trung binh khéi twong dwong PMMA (MW tuong dwong PMMA).
Chét hoat ddng bé mit alkyd bién tinh bang axit trong lugng phan tir cao duge mo ta
& day bao gdm cac gbe axit béo khong bdo hoa, cac gde axit béo bao hoa hoic hdn hop ciia
ching va cling bao gém cac nhém axit. Cac chit hoat dong bé mit alkyd bién tinh bang axit
13 cac san phAdm phan Gng cua mot hodc nhiéu ruou polyhydric (polyol) (nhu glyxerol,
polyglyxerol 3-10, trimetylolpropan, mono-pentaerythritol di-pentaerythritol, sorbitol,
sorbitol duoc alkoxyl hoa, v.v.), mdt hodc nhidu hop chit polycarboxylic (nhu axit phthalic,
axit isophthalic, axit terephthalic, axit maleic, diaxit béo, céc din xuét cua ching hodc
anhydrit cia ching) va mot hoic nhiéu hop chét axit béo. Cac hop chét axit béo bdo hoa va
khong bao hoa co thé thu duoc tir cac nguén tu nhién va/hodc nhan tao. Cac ngudn ty nhién
bao gdm céc ngudn dong vat va/hodc cac ngudn thuc vat. Cac ngudn dong vét co thé bao gdbm
chit béo dong vat, chit béo bo, diu c4, m& lon, chat béo gan, dau ca nglr, diu ca nha tang
va/hodc dau m& bo va sap. Céc ngudn thuc vat co thé bao gdm cac sap va/hodc cac ddu nhu
cac dau thue vat va/hodc céc dau khong phai thye vét. Cac vi du vé cac dau thuc vat bao gém
nhung khong gidi han & mudp déng, cay luu ly, ciy clc van tho, cdy hat cai dau, thau dau,
dau ddu nanh, dira, hat ciy la kim, ngd, hat bong, thau dau khtr nude, hat lanh, hat nho, hat
phuong tim, dau hat lanh, co, hat co, dau phong, hat luu, hat cai dau, cAy rum, lic 1¢, ¢au nanh
(dau), huong duong, cay tung, va/hodc méim 1Ga mi. C4c ngudn nhan tao bao gdm cac sap

téng hop (nhu sap vi tinh thé va/hodc sap parafin), cic dau tan chung cét va/hodc cc phwong
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phap tong hop héa hoc hodic sinh hoa. Céc axit béo pht hgp con bao gom axit (Z)-hexadan-
9-enoic[palmitoleic] (CisH3002), axit (Z)-octadecan-9-enoic[oleic] (CigH3403), axit
(9Z,11E,13E)-octadeca-9,11,13-trienoic[a-eleostearic] (CigH3002), axit licanic, axit
(9Z,127)-octadeca-9,12-dienoic[linoeic] (CisH3202), axit (5Z, 8Z,11Z,14Z)-eicosa-
5,8,11,14-tetraenoic[arachidonic] (C20H3202), axit 12-hydroxy-(9Z)-octadeca-9-
enoic[ricinoleic] (CigH3403), axit (Z)-docosan-13-enoic[erucic] (C22H203), axit (Z)-eicosan-
9-enoic[gadoleic] (Ca0H3502), axit (72,102,132,162,197)-docosa-7,10,13,16,19-
pentaenoic[clupanodonic] va cac hdn hop ctia ching. Cac axit béo phu hgp bao gbm céc axit
cacboxylic lién hop hoadc khong lién hop C2-C24 khong bao hoa vé etylen, nhu axit
myristoleic, palmitoleic, arachidonic, erucic, gadoleic, clupanadonic, oleic, ricinoleic,
linoleic, linolenic, licanic, nisinic va cac hén hop cta ching, thuong dugc st dung dudi dang
cac hdn hop ctia cc axit béo c6 ngudn gbc tir cac dau tw nhién hoic tong hop.

Theo mdt phuong 4n, cht hoat dong bé mit alkyd bién tinh bang axit trong lwong phan
tir cao duge md ta & ddy tot hon 1a c6 d6 chi thi axit bing hodc 16n hon khoang 30, t6t hon 1a
16n hon khoang 50 va tét hon nita 14 16n hon khoang 60, do chi thi axit dugc do bang su chuén
d6. Cu thé, dung dich cia chét hoat dong bé mit alkyd bién tinh béng axit trong luong phan
tir cao (1 g) trong 50 mL ctia hdn hop 1:1 clia xylen/etanol dugc chuin d6 v6i dung dich chta
nudc KOH 0,5M va phenolphtalein lam chét chi thi do pH, st dung vi du Dosimat 776 (tir
Metrohm).

Theo phwong 4n khéc, myc in khic 16m cé thé hoa rin bing birc xa duge mé ta & ddy
bao gom tir khoang 5% theo trong lwong dén khoang 12% theo trong luong, t6t hon 13 tir
khoang 5,5% theo trong luong dén khoang 10% theo trong lwong, cla chat hoat ddng bé mit
axit alkylaren sulfonic dugc mo ta & day, cac phan trim trong lugng durgc dya trén tong trong
lugng ciia muc in khéc 16m c6 thé hoa rin béng burc xa. Chéit hoat dong bé mit axit alkylaren
sulfonic duoc mé ta & day 1a tot hon 13 axit (C1-C16-alkyl)-aren sulfonic, nhw cac axit mono-
, di- va tri-(C1-Cl6-alkyl)-benzen sulfonic va cac axit mono-, di- va tri-(C1-C16- alkyl)-
naphthalen sulfonic. Céc vi du vé cac chét hoat dong bé mit axit alkylaren sulfonic bao gdm
dibutylnaphtalen sulfonat, dodexyldiphenylete sulfonat, cumyl sulfonat, octylbenzen
sulfonat, nonylbenzen sulfonat, dodexylbenzen sulfonat va tridexylbenzen sulfonat. Tét hon
14, chét hoat dong bé mat axit alkylaren sulfonic dugc mo ta & day la axit mono- hoac di-(C4-

C14-alkyl)-naphthalen sulfonic hodc axit mono- hodc di- (C4-C14-alkyl)-benzen sulfonic, cu
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thé 13 axit mono-(C4-C14-alkyl)-benzen sulfonic. Tt hon nita 13, chit hoat dong bé mit axit
alkylaren sulfonic duge mé ta & day 1a mudi kim loai kiém (vi du nhw, mudi natri hoic kali),
mudi kim loai kiém thd (vi du mudi canxi), mudi amoni hodc mudi amoni dugc thé alkyl cua
axit (C4-C14-alkyl)-aren sulfonic. Van t6t hon nita 13, chit hoat dong bé mit axit alkylaren
sulfonic duge mod ta & ddy 1a mudi kim loai kiém (vi du nhw, mudi natri hoac kali), mudi kim
loai kiém thé (vidu mubi canxi), mudi amoni hodc mudi amoni dugc thé alkyl ctia axit mono-
(C4-C14-alkyl)-benzen sulfonic. Tham chi tot hon nira 13, chit hoat dong bé mit axit alkylaren
sulfonic dwoc mé ta & day 1a mudi amoni hoic mudi amoni dwogc thé alkyl ctia axit mono-
(C4-C14-alkyl)-benzen sulfonic, cu thé 13 mudi amoni hodc mudi amoni dugc thé alkyl cta
axit mono-(C12-alkyl)-benzen sulfonic (tirc 14 mudi amoni hozc mubi amoni dugc thé alkyl
ctia axit dodexylbenzen sulfonic). Vi du pht hop cu thé ctia chit hoat dong bé mit axit
alkylaren sulfonic dwgc ban boi Croda duéi s6 phan loai Zephrym™ 3300B.

Chét hoat dong bé mat axit alkylaren sulfonic dugc mé ta & day t6t hon 1a c6 do can
bang wa nude-ky nude (hydrophilic balance-lipophile - HLB) 16n hon 8, t5t hon nita 13 16n
hon hodic bang véi 10 va con tdt hon nita 1 16n hon hoic bang v6i 11, trong d6 tri sé HLB da
néu va phép do cua chung dugc mo ta trong tai liéu “The HLB System, a time saving guide
to emulsifiers selection”, chinh sita bdi ICI Americas Inc. 1976.

Tét hon 13, myc in khic 16m c6 thé hoa rin bang buc xa duge mo ta & ddy bao gom
chat hoat ddng bé mit alkyd bién tinh bing axit trong lwong phan tir cao dwoc md ta & day vi
cac myc in d4 néu thé hién kha ning khang 1y héa duoc cai thién so véi muc in khic 16m co
thé hoa rén bang birc xa duge md ta & ddy bao gom chit hoat dong bé mit axit alkylaren
sulfonic dugc mo td & day.

Muc in khic 16m c6 thé hoa rin bang bic xa dugc mé ta & ddy bao gom tir khoang
10% theo trong luong dén khoang 55% theo trong lwong, tot hon 13 tir khoang 20% theo trong
lwong dén khoang 55% theo trong lwong, t6t hon nita 1a tir khoang 30% theo trong lugng dén
khoang 55% theo trong luwong, ciia mot hodc nhiéu chit don hodc chét kéo dai duge mo ta &
day. Mot hodc nhiéu chit don hoic chit kéo dai duoc mé ta & day t6t hon 13 duoc chon tir
nhom gém c0 cac sgi cacbon, da tan, mica (muscovit), wollastonit, dat sét nung, d4t sét chiu
Ira, cao lanh, cacbonat (vi du nhu, canxi carbonat, natri nhdm carbonat), silic dioxit va silicat
(vi du nhu, magie silicat, nhom silicat), sunfat vi du, magie sulfat, bari sulfat), titanat (vi du

nhu, kali titanat), titan dioxit, nhdm oxit hydrat, silic dioxit, mudi silic dioxit, montmorillonit,
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graphit, anata, rutin, bentonit, vermiculit, k€m tréng, k&m sulfua, bot gb, bot thach anh, tinh
bdt ngo, soi tu nhién, soi téng hop va cac dang két hop cta chiing.

Muyc in khic 16m c6 thé héa rin bang birc xa dwoc md ta ¢ ddy co thé con bao gdbm
mot hodc nhiéu sap dugc mo ta & day. Mot hoac nhiéu sap duoc mo ta ¢ day t6t hon 1a dugc
chon tir nhom gém co sap téng hop, sap diu mo va sap tu nhién. Tt hon 13, mot hodc nhiéu
sap duoc chon tir nhém gdm co cac sap vi tinh thé, sap parafin, sap polyetylen, sap flocarbon,
sap polytetrafloetylen, sap Fischer-Tropsch, chit long silicon, sap ong, sap candelilla, sap
montan, sap carnauba va cac hdn hop ctia ching, cac phan tram trong lugng dugc dua trén
téng trong lwong ciia muc in khic 16m c6 thé héa rin bang birc xa. Khi co6 mit, mot hoic
nhiéu sap t6t hon 1 c6 mit trong luong tir khoang 1% theo trong lwong dén khodng 7% theo
trong luwong, tot hon 13 tir khoang 3% theo trong hrong dén khoang 6,5% theo trong lwong,
cac phén tram trong luong duoc dya trén téng trong lwong clia muc in khéc 16m c6 thé hoa
ran bang birc xa.

Muc in khic 18m co6 thé hoa rin bang bic xa duge md ta & day co thé con bao gdm
mot hodc nhidu thanh phén tao mau duoc chon tir nthom gdm cb cac chét mau khong ddi mau,
cac thude nhudém va cac hdn hop cua chung. Khi c6 mat, mdt hodc nhiéu thanh phén tao mau
t6t hon 14 co mat trong muyc in khic 16m c6 thé héa rin béng blrc xa dugc mo ta ¢ day & luong
tir khoang 1% theo trong lugng dén khoang 10% theo trong luong, t6t hon nita 1a & lugng tur
khoang 3% theo trong luong dén khoang 10% theo trong lwong, cac phén trim trong lwong
dugc dua trén téng trong luong clia muyc in khéc 16m c6 thé hoa ran béng buc xa. Theo mot
phuong 4n, myc in khéc 16m c6 thé hoa rin béng blrc xa dugc md ta & day co thé con bao
gbm mot hodc nhidu chat mau bién d6i quang hoc nhu cac chét dugc mo ta & day va mot hodc
nhiéu thanh phé”m tao méau nhu cac chat duoc mo ta & déy.

Céc thanh phin tao mau 14 cdc chat mau khong d6i mau dwge mo ta & day c6 thé 1a cac
hat chit mau hitu co hodc vo co. Cac vi du dién hinh vé cac chit mau vo co hodc hitu co
khong dbi mau bao gdm nhung khong gidi han & cac chat mau C.I. mau vang chét mau 12,
C.I. mau vang chit mau 42, C.I. mau vang chit mau 93, 109, C.I. mau vang chit mau 110,
C.I. mau vang chit mau 147, C.I. mau vang chat mau 173, C.I. mau cam chat mau 34, C.L
mau cam chit mau 48 , C.I. mau cam chit mau 49 , C.I. mau cam chidt mau 61, C.I. mau cam
chit mau 71 C.I. mau cam chit mau 73, C.I. mau do chit mau 9, C.I. mau do6 chit mau 22,

C.I mau dé chit mau 23, C.I. mau d6 chit mau 57-1, C.1. mau dé chit mau 67, C.I. mau do
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chit mau 122, C.I. mau d6 chit mau 144, C.I. miu dé chat mau 146, C.I. mau dé chit mau
170, C.I. mau doé chit mau 177, C.L mau d6 chit mau 179, C.I. mau d6 chit mau 185, C.I.
mau d6 chit mau 202, C.I. mau d6 chat mau 224, C.I. mau d6 chit mau 242, C.I. mau dé chét
mau 254, C.I. mau d6 chit mau 264, C.I. mau nau chat mau 23, C.I. mau xanh lam chit mau
15, C.I. mau xanh lam chét mau 15:3, C.I. mau xanh lam chit mau 60, C.I. mau tim chit mau
19, C.I. mau tim chit mau 23, C.I. mau tim chit mau 32, C.I. mau tim chit mau 37, C.I. mau
xanh 14 cdy chit mau 7, C.1. mau xanh 14 ciy chit mau 36, C.I. mau den chat mau 7, C.I. mau
den chit mau 11, c4c oxit kim loai, mau vang antimon, chi cromat, chi cromat sunfat, chi
molypdat, xanh lam bién, xanh lam coban, xanh lam mangan, xanh 14 cdy crom oxit, xanh 14
cay crom oxit dugc hydrat hoa, xanh 14 cdy coban va cac sulfua kim loai, nhu xeri hodc cadmi
sulfua, cadmi sulfoselenua, ké€m ferit, bismuth vanadat, xanh lam Prussian, Fe;O4, mau den
cacbon, azo, azometin, metin, anthraquinon, phtaloxyanin, perinon, perylen,
diketopyrrolopyrrol, thioindigo, thiazinindigo, dioxazin, iminoisoindolin, iminoisoindolinon,
quinacridon, flavanthron, indanthron, anthrapyrimidin va quinophthalon.

Céc thudc nhudm phu hop cho myc in khic 16m c6 thé hoa rin bang birc xa duge md
ta & day la da biét trong linh vire k¥ thuat tuong tmg, trong d6 cac thudc nhudém di néu c6 thé
13 cac thube nhudm phan ng, cac thube nhudm truc tiép, cac thude nhudm anion, cac thube
nhudm cation, cac thubc nhudm axit, cac thubc nhudém bazo, cac thudc nhudm thuc phém,
cac thudc nhudém phitc hop kim loai, cac thubc nhuém dung mai ciing nhur cac hdn hop ctia
chiing. Cac vi du dién hinh vé cac thubc nhudm phu hop cho sang ché duoc chon tir nhom
gdm ¢ cic coumarin, Xyanin, oxazin, uranin, phtaloxyanin, indolinoxyanin, triphenylmetan,
naphtaloxyanin, cac thudc nhuém indonanaphtalo-kim loai, anthraquinon, anthrapyridon, cac
thudc nhudm azo, cac rhodamin, cac thubc nhuém squarili, cac thubc nhudm croconi va cac
hdn hop ctia chung. Cac vi dy dién hinh vé cac thude nhudm phit hop cho sang ché duge chon
t&r nhom gdm ¢6 C.I. mau vang axit 1, 3, 5, 7, 11, 17, 19, 23, 25, 29, 36, 38, 40, 42, 44, 49,
54,59, 61,70,72,73,75,76,78,79, 98,99, 110, 111, 121, 127, 131, 135, 142, 157, 162, 164,
165, 194, 204, 236, 245; C.1. mau vang gian tiép 1, 8, 11, 12, 24, 26, 27, 33, 39, 44, 50, 58,
85, 86, 87, 88, 89, 98, 106, 107, 110, 132, 142, 144; C.I. mau vang bazo 13, 28, 65; C.I. mau
vangphanung 1,2,3,4,6,7,11,12,13, 14,15, 16, 17, 18, 22,23, 24, 25, 26, 27,37, 42; C.1.
mau vang thuc phém 3, 4; C.I. mau cam axit 1, 3, 7, 10, 20, 76, 142, 144; C.I. mau cam bazo
1,2,59; C.I. mau cam thuc phém 2; C.I. mau cam B; C.I. mau do axit 1, 4, 6, 8, 9, 13, 14, 18,
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26,27,32,35,37,42,51,52,57,73,75, 77, 80, 82, 85, 87, 88, 89, 92, 94, 97, 106, 111, 114,
115,117,118,119, 129,130, 131, 133, 134, 138, 143, 145, 154, 155, 158, 168, 180, 183, 184,
186, 194, 198,209,211, 215,219,221, 249, 252, 254, 262, 265, 274, 282, 289, 303, 317, 320,
321,322, 357, 359; C.I. mau do bazo 1, 2, 14, 28; C.I mau do tryc tiép 1,2, 4,9, 11, 13, 17,
20, 23,24, 28,31,33,37,39,44, 46, 62, 63,75, 79, 80, 81, 83, 84, 89, 95,99, 113, 197, 201,
218, 220, 224, 225, 226, 227, 228, 229, 230, 231, 253; C.I. mau d6 phantng 1, 2, 3, 4, 5, 6,
7,8,11, 12,13, 15, 16, 17, 19, 20, 21, 22, 23, 24, 28, 29, 31, 32, 33, 34, 35, 36, 37, 38, 39,
40,41, 42,43, 45,46, 49, 50, 58, 59, 63, 64, 108, 180; C.I. mau do thuc phim 1,7,9, 14; C.1.
mau xanh lam axit 1, 7, 9, 15, 20, 22, 23, 25, 27, 29, 40, 41, 43, 45, 54, 59, 60, 62, 72, 74, 78,
80, 82, 83, 90, 92, 93, 100, 102, 103, 104, 112, 113, 117, 120, 126, 127, 129, 130, 131, 138,
140, 142, 143,151, 154, 158, 161, 166, 167, 168, 170, 171, 182, 183, 184, 187, 192, 193, 199,
203, 204, 205, 229, 234, 236, 249, 254, 285; C.I. mau xanh lam bazo 1, 3, 5,7, 8,9, 11, 55,
81; C.I. mau xanh lam truc tiép 1, 2, 6, 15, 22, 25, 41, 71, 76, 77, 78, 80, 86, 87, 90, 98, 106,
108, 120, 123, 158, 160, 163, 165, 168, 192, 193, 194, 195, 196, 199, 200, 201, 202, 203, 207,
225, 226, 236, 237, 246, 248, 249; C.I. mau xanh lam phan ng 1, 2, 3,4, 5,7, 8, 9, 13, 14,
15,17, 18, 19, 20, 21, 25, 26, 27,28, 29, 31, 32, 33, 34, 37, 38, 39, 40, 41, 43, 44, 46, 77; C.L
mau xanh lam thuc phém 1, 2; C.I. mau xanh 14 cdy axit 1, 3, 5, 16, 26, 104; C.I. mau xanh 14
cdy bazo 1, 4; C.I. mau xanh 14 cly thuc phém 3; C.I. mau tim axit 9, 17, 90, 102, 121; C.L.
mau tim bazo 2, 3, 10, 11, 21; C.I. mau nau axit 101, 103, 165, 266, 268, 355, 357, 365, 384;
C.I. mau nau bazo 1; C.I. mau den axit 1, 2, 7, 24, 26, 29, 31, 48, 50, 51, 52, 58, 60, 62, 63,
64, 67,72, 76, 77,94, 107, 108, 109, 110, 112, 115, 118, 119, 121, 122, 131, 132, 139, 140,
155, 156, 157, 158, 159, 191, 194; C.I. mau den truc tiép 17, 19, 22, 32, 39, 51, 56, 62, 71,
74,77, 94, 105, 106, 107, 108, 112, 113, 117, 118, 132, 133, 146, 154, 168; C.I. mau den
phantung 1, 3,4,5,6, 8,9, 10, 12, 13, 14, 18, 31; C.I. mau den thuc phém 2; C.I. mau vang
dung méi 19, C.I. mau cam dung mdi 45, C.I. mau do dung mdi 8, C.1. mau xanh 1a cdy dung
mdi 7, C.I. mau xanh lam dung mdi 7, C.I. mau den dung m6i 7; C.I. mau vang phén tan 3,
va cac hon hop cta chiing. C.I. mau d6 phén tan 4, 60, C.I. mau xanh lam phén tan 3, cac
thudc nhudém azo kim loai duoc boc 16 trong US 5,074,914, US 5,997,622, US 6,001,161, JP
02-080470, JP 62-190272, JP 63-218766. Khi c6 mat, mét hoze nhiéu thube nhudm dugc mo
ta & day t5t hon 1a c6 mat trong muc in khéc 16m c6 thé hoa ran bang buc xa duge md ta &

day ¢ lugng tir khoang 1% theo trong Iuong dén khoang 10% theo trong lugng, t6t hon 1 tir
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khoang 3 dén khoang 10% theo trong lwong, cac phan trim trong lwong dwoc dua trén tong
trong lugng clia myc in khic 16m cé thé hoa rin bing birc xa.

Muc in khic 16m c¢6 thé hoa rén béng birc xa dugc mo tad & day co thé con bao gbm
mét hodc nhiéu chit mau bién ddi quang hoc. Khi c6 mat, mot hodc nhiéu chit mau bién d6i
quang hoc t6t hon 13 c6 mit trong muyc in khic 16m c6 thé héa rin bang bc xa dwge mo ta &
day & luong tir khoang 1 dén khoang 30% theo trong lwong, céc phan trim trong luong dugc
dua trén téng trong luong clia muc in khic 16m c6 thé hoa rin béng burc xa.

Céc chit mau bién doi quang hoc la da dugc biét dén trong linh vuc in bao an. Cac chét
mau bién dbi quang hoc duoc st dung dé in cac phin tir bién ddi quang hoc (con duge goi
trong linh vuce k¥ thuat la cac phﬁn t chuyén séc), tire 1a cac phén ttr thé hién mau sic phu
thudc goc nhin hodc goc toi. Vi du nhu, cac phan tir bién ddi quang hoc dugc sir dung dé bao
vé tién gidy va cac tai lidu bao an khac chdng lai viéc 1am gia va/hodc sao chép bat hop phép
bang thiét bi van phong quét mau, in 4n va sao chép thudng cé ban sén trén thi truong. Thong
thuong 14, cac chat mau bién dbi quang hoc ¢ thé duge chon tir nhom gdm c6 cac chit mau
giao thoa mang mong, cac chit mau dwogc pha giao thoa, cac chét mau tinh thé 1ong colesteric
va cac hdn hop cta ching, tot hon 14 dwoc chon tir nhom gdm ¢ cac chit mau giao thoa mang
mong, cac chit mau giao thoa mang moéng tir tinh, cac chét mau duoc phu giao thoa va cac
hdn hop ctia ching.

Céc vi du vé cac mang va chit mau dugc tao ra tir cic nguyén liéu tinh thé long
colesteric va su diéu ché cua chung duogc boc 16 trong cac tai ligu US 5,211,877; US 5,362,315
va US 6,423,246 va trong EP 1 213 338 A1; EP 1 046 692 A1 va EP 0 601 483 A1, ndi dung
boc 16 twong tng cia cac tai lidu nay duge két hop vao day béng cach vién din. Cac chit mau
tinh thé 1ong colesteric c6 thé cé tir tinh. Cac chét mau tinh thé 10ng colesteric c6 tir tinh phu
hop thé hién céc dic diém chuyén mau bao gdm nhung khéng gi6i han & cac hat chét mau
tinh thé 16ng colesteric don 16p ¢6 tir tinh va céc hat chit mau tinh thé 1ong colesteric nhiéu
16p o tr tinh. Cac hat chit mau nhu vay duoc boc 19 vi du trong cac tai ligu WO 2006/063926
Al,US 6,582,781 va US 6,531,221. Tai liéu WO 2006/063926 A1 boc 16 cac lop don va céac
hat chit mau thu dwge tir d6 ¢6 do sang cao va cac dic tinh chuyén mau véi cac dic tinh bd
sung cu thé nhu kha nang tir tinh. Céc 16p don va céc hat chit mau duge boc 16, ma thu dugc
tir d6 bang cach thay ddi cac 1op don da néu véi nhau, bao g6m hdn hop tinh thé 1ong colesteric

lién két ngang ba chiéu va céac hat nano tir tinh. Cac tai liéu US 6,582,781 va US 6,410,130
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boc 10 cac hat chit mau nhidu 16p colesteric ma bao gdm cac 16p ndi tiép A!/B/A2, trong d6
Al va A2 ¢6 thé 13 gibng hodc khac nhau va mdi chiing bao gbm it nhit mét 16p colesteric, va
B la 16p xen gitra hap thu tit ca hodc mot sd anh sang dugc truyén boi cac 16p A' va A? va
truyén cac dic tinh tir tinh dén 16p xen giita da néu. US 6,531,221 boc 16 cac hat chit mau
nhiéu 16p colesteric ¢6 hinh dang tiéu cau ma bao gdm céc 16p néi tiép A/B va tlly chon 14 C,
trong d6 A va C 1a céc 16p hip thu bao gdm cac hat chit mau truyén cac ddc tinh tir tinh, va
B 1a 16p colesteric.

Céc chit mau giao thoa mang mong phu hop thé hién cac dac diém bién d6i quang hoc
1a da biét d6i voi ngudi ¢ hidu biét trung binh vé linh vye k¥ thuat twong tng va duge boc 19
trong cac tai liéu US 4,705,300; US 4,705,356; US 4,721,271; US 5,084,351; US 5,214,530;
US 5,281,480; US 5,383,995; US 5,569,535, US 5,571624 va trong cac tai li¢u li€én quan t&i
céc tai liéu d6. Khi it nhat mot phin cta cic chit mau bién ddi quang hoc bao gdm cac chit
mau giao thoa mang mong, wu tién 1a cic chit mau giao thoa mang méng bao gdm két cdu
nhidu 16p phan xa/dién mdi/hap thu Fabry-Perot va t6t hon nita 1a két cdu nhiéu 16p hip
thy/dién mo6i/phan xa/dién méi/hdp thu Fabry-Perot, trong d6 cac 16p hép thu truyén mot phan
va phan xa mdt phdn, cac 16p dién mai 13 truyén va 16p phan xa 13 phan xa 4nh sing t6i. Tt
hon 1a, 16p phan xa dugc chon tr nhom gém c6 cac kim loai, cac hop kim kim loai va cac
dang két hop cta chiing, t6t hon 13 duoc chon tir nhom gdm c6 cac kim loai phan xa, cac hop
kim kim loai phan xa va céc dang két hop ciia ching va tét hon nita 1a dwgc chon tir nhém
gff)m ¢6 nhém (Al), crom (Cr), niken (Ni), va cac hdn hgp ciia chiing va van t6t hon nita 1a
nhém (Al). Tét hon 14, cac 16p dién moi duge chon ddc 14p tir nhom gbm c6 magie florua
(MgF>), silic dioxit (SiO2) va cac hdn hop clia chiing va t6t hon nita 13 magie florua (MgF>).
Tbt hon 13, céc lop hép thu dugc chon doc lap tr nhom gém c6 crom (Cr), niken (Ni), cac hop
kim kim loai va cac hdn hop cta chiing va t6t hon nita 1a crom (Cr). Khi it nhit mdt phan cta
céc chat mau bién dbi quang hoc bao gdm cac chit mau giao thoa mang moéng, ndi dung duoc
wu tién dic biét 13 cac chat mau giao thoa mang mong bao gdm két cau nhiéu 16p Fabry-Perot
gdm hp thuw/dién moi/phan xa/dién mdi/hdp thu bao gdém két cdu nhiéu 16p
Cr/MgF2/Al/MgF,/Cr.

Céc chat mau giao thoa mang méng duge mo td & ddy co thé 1a cac chit mau giao thoa
mang mong tir tinh thé hién cac dic diém bién dbi quang hoc di biét ddi véi nhitng ngudi cé

hiéu biét trung binh vé Iinh vuc ky thudt twong ung va dugc boc 19 trong cac tai lieu US
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4,838,648, WO 2002/073250 A2; EP 0 686 675 B1; WO 03/00801 A2; US 6,838,166; WO
2007/131833 A1, WO 2015/086257 A1 va trong céc tai liéu lién quan t&i d6. Khi it nhit mot
phin cua cac chit mau bién ddi quang hoc bao gdm cic chit mau giao thoa mang mong tir
tinh, ndi dung dwoc wu tién 14 cdc chit mau giao thoa mang inéng tir tinh bao gdm két cAu
nhiéu 16p Fabry-Perot ¢6 5 16p gdm hip thu/dién méi/phan xa/dién mdi/hap thu trong d6 16p
phén xa va/hoac 16p hép thu cling 1a 16p tr tinh nhu dugc bdc 16 trong US 4,838,648 va/hoac
két cAu nhiéu 16p Fabry-Perot ¢6 7 16p gdm hép thu/dién moi/phan xa/tlr tinh/phan xa/dién
mbi/hép thu nhu dwoc boc 16 trong WO 02/073250; va tét hon nita 1a két cAu nhiéu 16p Fabry-
Perot ¢6 7 16p gdm hip thu/dién mdi/phan xa/tlr tinh/phan xa/dién moi/hdp thu. Céc két cdu
nhiéu 16p Fabry-Perot ¢6 nim 16p dugc wu tién bao gdm cac két chu nhiéu 16p hap thu/dién
mbi/phan xa/dién moéi/hdp thy trong d6 16p phan xa va/hodc 16p hap thy ciing 1a 16p tir tinh,
t6t hon 13 16p phan xa va/hodc 16p hép thu 1a 16p tir tinh bao gém niken, st va/hodc coban,
va/hoic hop kim tir tinh bao gdm niken, st va/hodc coban va/hodc oxit tir tinh bao gdm niken
(Ni), sit (Fe) va/hoic coban (Co).

Céc két cAu nhiéu 16p Fabry-Perot ¢6 sau 16p duge wu tién bao gdm cac két ciu nhiéu
16p hép thu/dién mdi/phan xa/tlr tinh/dién moi/hdp thu. Cac két cdu nhiéu 16p Fabry Perot c6
bay 16p dugc uu tién bao gdm cac két cu nhidu 16p hap thw/dién moi/phan xa/tir tinh/phan
xa/dién moi/hip thu nhu dugc bdc 16 trong tai liéu US 4,838,648, Tdt hon 13, cic 16p phin xa
dugc mo ta ¢ day duoc tao ra doc 1ap tir mot hodc nhiéu nguyén li¢u dugc chon tt nhém gém
c6 céc kim loai va cac hop kim kim loai, tdt hon 14 dugc chon tir nhém gbm c6 cac kim loai
phan xa va cac hop kim kim loai phan xa, t6t hon nita & dugc chon tir nhém gdém ¢6 nhom
(Al), bac (Ag), ddng (Cu), vang (Au), platin (Pt), thiéc (Sn), titan (Ti), paladi (Pd), rhodi (Rh),
niobi (Nb), crom (Cr), niken (Ni), va cac hgp kim cua chiing, thdm chi t6t hon nita 1a duoc
chon tir nthom gém c6 nhém (Al), crom (Cr), niken (Ni) va cac hop kim ctia chiing, va van t6t
hon ntta 1a nhém (Al). Tét hon 13, cac 16p dién moi dugce tao ra doc 1ap tr mdt hodc nhiéu
nguyén liéu dugc chon tir nhom gdm c6 céc florua kim loai nhw magie florua (MgF), nhdm
florua (AlFs3), xéri florua (CeF3), lantan florua (LaF3), cac natri nhém florua (vi du NasAlFs),
neodymi florua (NdF3), samari florua (SmFs3), bari florua (BaFz), canxi florua (Cak), lithi
florua (LiF), va céc oxit kim loai nhu silicon oxit (Si0), silicon dioxit (S102), titan oxit (Ti02),
nhdm oxit (Al,03), tdt hon nita 14 duwoc chon tir nhém gdm c6 magie florua (MgF2) va silicon

dioxit (SiO2) va van t6t hon nira 13 magie florua (MgF>). Tt hon 13, cac 16p hap thu dugc tao
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ra doc lap tir mot hodc nhidu nguyén liéu dugc chon tir nhém gdm cé nhdm (Al), bac (Ag),
ddng (Cu), paladi (Pd), platin (Pt), titan (Ti), vanadi (V), sit (Fe) thiéc (Sn), vonfam (W),
molypden (Mo), thodi (Rh), Niobi (Nb), crom (Cr), niken (Ni), cac oxit kim loai ciia ching,
céac sulfua kim loai ctia chuing, cac cacbua kim loai cua chiing, va cac hop kim kim loai cta
chung, t6t hon nira 13 dugc chon tir nhém gdm ¢6 crom (Cr), niken (Ni), sat (Fe), cac oxit kim
loai ctia chung, va cac hop kim kim loai ctia chung, va van t6t hon nita la duoc chon tir nhom
gdm c6 crom (Cr), niken (Ni), va cac hop kim kim loai ctia chiing. Tbt hon 13, 16p tir tinh bao
gbm niken (Ni), sit (Fe) va/hodc coban (Co); va/hodc hop kim tir tinh bao gdm niken (Ni),
sat (Fe) va/hoic coban (Co); va/hodc oxit tir tinh bao gbm niken (Ni), sat (Fe) va/hodc coban
(Co). Khi cé4c hat chit mau giao thoa mang méng co tir tinh bao gbm két céu Fabry-Perot ¢6
bay 16p dugc uu tién, dugce wu tién déc biét 1a cac hat chit mau giao thoa mang méng co tu
tinh bao gdm két cAu nhiéu 16p Fabry-Perot c6 bay 16p gbm hép thu/dién moi/phan xa/tir
tinh/phan xa/dién méi/hp thy bao gdm Cr/MgF»/Al/M/Al/MgF,/Cr, trong d6 M 16p tit tinh
bao gdm niken (Ni), sit (Fe) va/hodc coban (Co); va/hodc hop kim tir tinh bao gdm niken
(N1i), sét (Fe) va/hodc coban (Co); va/hodc oxit tir tinh bao gdm niken (Ni), sit (Fe) va/hoic
coban (Co). Céc hat chat mau giao thoa mang méng c6 tir tinh dwgc md ta & day co thé 13 cac
hat chat mau nhiéu 16p duoc xem 14 an toan cho sirc khde con nguoi va mdi trudng va duge
dua trén vi du cac két ciu nhiéu 16p Fabry-Perot ¢6 nim 16p, cac két cdu nhiu 16p Fabry-
Perot c6 séu 16p va cac két cu nhiéu 16p Fabry-Perot c6 bay 16p, trong d6 céc hat chét mau
d4 néu bao gdm mot hodc nhidu 16p tir tinh bao gdm hop kim tir tinh ¢6 ché phim gin nhu
khong c6 niken bao gdm khoang 40% theo trong lwong dén khoang 90% theo trong luong sit,
khoang 10% theo trong lugng dén khoang 50% theo trong lugng crom va khoang 0% theo
trong lwong dén khoang 30% theo trong lrgng nhom. Cac vi du dién hinh vé c4c hat chit mau
nhiéu 16p duge xem 14 an todn cho stic khoe con ngudi va mdi trudng co thé dwoc tim thiy
trong tai liéu EP 2 402 401 A, toan b ndi dung cua tai liéu nay dugc két hop vao ddy bang
céch vién dan.

Céc chit mau duoc pht giao thoa bao gbm nhung khong giéi han & cac két cAu bao
gém nén dugc chon tir nhom gé)m co cac 101 kim loai nhu titan, bac, nhom, déng, crom, sat,
germani, molypden, tantali hodc niken dugc phu véi mot hodc nhiéu 16p duoc tao ra tir cac
oxit kim loai ciing nhu két cau bao gém 101 dugc tao ra tir cdc mica téng hop hodc tu nhién,

céc silicat dugce tao 16p khac (vi du nhu, dé tan, cao lanh va serixit), cac thuy tinh (vi du nhu,

25



49062 26/49

borosilicat), silic dioxit (SiO2), cic oxit nhom (Al2Os), cac oxit titan (TiO2), cac graphit va
cac hdn hop ctia ching duoc phi véi mdt hodc nhidu 16p duogc tao ra tir cac oxit kim loai (vi
du cac oxit titan, oxit ziriconi, oxit thiéc, oxit crom, oxit niken, oxit déng va oxit sét), cac két
ciu duoc mo ta & day d3 duoc mo ta, vi du nhu, trong tai liéu Chem. Rev. 99 (1999), G. Pfaff
va P. Reynders, cac trang 1963-1981 va tai licu WO 2008/083894. Cac vi du dién hinh vé cac
chit mau dugc phi giao thoa ndy bao gdm nhung khong giéi han & céc 15i silic oxit dwgce phu
vo1 mot hoac nhiéu 16p dugc tao ra tir titan oxit, thiéc oxit va/hodc st oxit; cac 161 mica tu
nhién hodc téng hop dugc phu voi mot hodc nhiéu 16p dugc tao ra tu titan oxit, silic oxit
va/hodc sit oxit, cu thé 1a cac 161 mica duoc phu cac 16p thay thé duoc tao ra tir silic oxit va
titan oxit; cac 101 borosilicat dugc phu v&i mdt hodc nhiéu 16p duoc tao ra tir titan oxit, silic
oxit va/hodc thiéc oxit; va cac 16i titan oxit dugc phu vé1 mdt hodc nhiéu 16p dugc tao ra tir
sat oxit, sét oxit-hydroxit, crom oxit, déng oxit, xeri oxit, nhom oxit, silic oxit, bismuth
vanadat, niken titanat, coban titanat va/hoic thiéc oxit pha tap antimon, pha tap flo hoic pha
tap indi; cac 161 nhém oxit duge phl véi mot hode nhiéu 16p dugc tao ra tir titan oxit va/hoic
sit oxit. Cac chit mau duoc phi giao thoa dwoc md ta & ddy cé thé cé tir tinh va bao gbdm mot
hodc nhiéu vt liéu tir tinh, trong do céc chit mau da néu bao gém nén duogc chon tir nhém
gém ¢6 101 dugc phi vé1 mot hodc nhiéu l6p, trong 4o it nhét mét trong s6 131 hodc mot hodc
nhiéu 16p c6 cac dic tinh tir tinh. Vi du nhu, cac chit mau dugc phi giao thoa phu hop bao
gém 161 dugce tao ra tir vat li€u tur tinh nhw cac chit dugc mo ta & trén, 16i d3 néu dugc phu
vo1 mot hoac nhiéu 16p dugc tao ra tr mot hodc nhiéu oxit kim loai, hoic chung c6 Kkét cAu
bao gém 101 [am béng cac mica téng hop hodc tur nhién, céc silicat dugc tao 16p (vi du da tan,
cao lanh va serixit), cac thuy tinh (vi du nhu, borosilicat), céc silic dioxit (S102), cdc nhdm
oxit (ALO3), cic titan oxit (TiO2), cac graphit va cac hdn hgp cua hai hodc nhiéu trong s6 do.
Ngoai ra, mgt hodc nhiéu lop bd sung nhu cac 16p tao mau c6 thé c6 mit.

Dbi voi cac phuong 4n trong d6 cac chit mau bién dbi quang hoc cé tir tinh dugc chia
trong muec in khéc 16m c6 thé hoa rén béng blrc xa dugc mo ta ¢ day, cac chit mau da néu co
thé dugc dinh hudng thém sau khi in khic 16m va trude khi hoa rén, théng qua viéc 4p dung
tir tredmg thich hop va duge ¢b dinh lién tuc & céc vi tri va huéng tuong ing cua chung bing
cach hoa rdn muc in duoc ap dung.

Muec in khic 16m c6 thé hoa ran biang birc xa dugc mo ta & day co thé con bao gdm

mdt hodc nhiu chét dn dinh UV dé dn dinh myc in da néu cu thé 1a trong sudt qua trinh bao
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quéan myc in ndy. Cac vi du dién hinh vé cac chét én dinh UV phu hop bao gdm nhung khong
gidi han & hydroquinon, hydroquinon monometyl ete, 4-t-butylcatechol, 4-t-butyl-phenol,
2,6-di-t-butyl-4-metyl-phenol ~ (BHT), pyrogallol,  phenothiazin = (PTZ), 24-
diazabixyclo[2.2.2] octan (DABCO), cac mubi ddng (I) (nhu vi du ddng (II) phenoxit, dong
(IT) axetylaxetonat, d6ng (1I) gluconat, ddng (II) tartrat, ddng (IT) axetat, ddng (II) carbamat,
ddng (II) thiocarbamat, ddng (II) dithiocarbamat hozc déng (II) dimetyl dithiocarbamat), cac
mubi ddng (I) (nhu vi du ddng (I) clorua hoic ddng (I) axetat), tris[N-(hydroxyl-KO)-N-
(nitroso-KO)benzenaminato]-nhdm ciing nhw cac hdn hop bit ky ctia ching. Khi c6 mat, mot
hodc nhiéu chét én dinh UV duge md ta & day t6t hon 1a c6 mat trong muyc in khéc 16m c6 thé
hoa rin bing birc xa dugc md ta & day & luong tir khoang 0,1% theo trong lwong dén khoang
3% theo trong lugng, tot hon nita 13 & lugng tir khoang 0,1% theo trong lugng dén khoang
2,5% theo trong lugng, cac phén tram trong luong duoc dua trén téng trong luong ciia muc
in khic 16m c6 thé hoa ran bang buc xa.

Muc in khéc 16m c6 thé hoa rén bing buc xa duoc mé ta & diy co thé con bao gdm
mdt hodc nhiéu vat lidu ¢6 thé doc bdng may. Khi ¢6 mat, mot hodc nhiéu vat liéu c6 thé doc
bang may tt hon 13 dwoc chon tir nhém gdm c6 cac vat lidu tir tinh, cac vat liéu phat quang,
cac vat liéu din dién, cac vat liéu hép thu tia héng ngoai va cac hdn hop cta chung. Nhu duoc
stt dung & ddy, thudt ngit “vat lidu c6 thé doc bing may” dé cap dén vat liéu c6 it nhat mot
d3c tinh riéng biét ma thiét bi hodc may méc c6 thé phat hién duoc va co thé dugc bao gdm
trong 16p dé tao ra cach xac thuc 16p da néu hodc vat pham bao gdm 16p dd néu bang cach st
dung thiét bi cu thé dé phat hién va/hoic xac thuc 16p hodc vét phdm nay.

Theo mot phuong an, mdt hoac nhiéu vat liéu c6 thé doc bang may 1a cac vat lidu tir
tinh, t&t hon 1 c4c hat cht mau tir tinh bao gdm 15i tir tinh (t5t hon 14 dwoc tao ra tir niken,
coban, st va sét chira cac hop kim va céc oxit) va duoc bao quanh bai mét hoic nhiéu 16p bd
sung dugc tao ra tr mot hodc nhiéu vt liéu dugc chon tir nhom gém c6 cac vat liéu hiru co
va nhom g@)m cac vt liéu vo co nhu cac loai duge moé ta, vi du nhu, trong cac tai lieu WO
2010/115986 A2 va WO 2016/005158 Al. Céc vat lidu hitu co dugc md ta & day tot hon 1a
dugc chon tir nhém gdm c6 cac polyacrylat, polystyren, parylen, alkoxysilan va cac hdn hgp
cta chung. Cac vat li¢u vo co dugc md td & day t6t hon 1a dugc chon tir nhém gdm co cac
kim loai (t6t hon 1a dugc chon tir nhém gdm cé bac, nhém va vang), cac oxit kim loai (t6t hon

1a duoc chon tir nhom gém c6 MgO va ZnO, Al,Os, Y203, Lny0; (trong d6 Ln 14 lantanit),
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Si0s, TiO2, ZrO,, CeOs va cac hon hop ctia chiing) va cic sulfua kim loai (tét hon 1a dugc
chon tir nhém gdm c6 ZnS; CaS va céc hdn hop ciia ching).

Theo mot phuong an, mét hodc nhiéu vat liéu co thé doc béng may la cac vat liéu hép
thu tia héng ngoai. Céc vat li€u hép thu IR bao gém cac vt lidu vo co, cac thay tinh bao gdbm
luong dang ké cua céac nguyén tir hodc ion hodc thuc thé hép thu IR ma thé hién su hép thu
IR du6i dang hiéu tmg két hop, cac hop chit hitu co hip thu IR va cac hgp chat hiru co-kim
loai hip thu IR (cac phirc cta (c4c) cation véi (cac) phdi tir hitu co, trong d6 cation riéng biét
va/hodc phdi tir riéng biét, hodc ca hai két hop v6i nhau, déu c6 cac didc tinh hip thy IR). Cac
vi du khong lam gi6i han vé cac hop chit hap thu IR dé sir dung trong sang ché bao gdm céac
hop chat duge bdc 16 trong WO 2007/060133 A2, trong d6 hop chat hap thy IR bao gébm hop
chét nguyén t6 chuyén tiép va sy hip thy tia hdng ngoai ciia chiing 14 hé qua cla su chuyén
tiép dién tir trong 16p v6 d clia cic nguyén tir hodc ion cuia nguyén t6 chuyén tiép, nhu cac
loai dwoc mé ta trong tai lidu WO 2007/060133 A2. Cac vi du vé cic hop chit hip thy IR
duoc boc 16 trong tai lidu WO 2007/060133 A2 bao gdm dong (II) florua (CuF>), dong
hydroxyflorua (CuFOH), dbng hydroxit (Cu(OH)), déng phosphat  hydrat
(Cus(PO4)2*2H,0), dbng phosphat khan (Cus(POs)), cac ddng (II) phosphat bazo (vi du
CuzPO4(OH), "Libetenit" ma céng thirc ctia chung d6i khi dugc viét dudi dang Cus(POs)
2*Cu(OH),;  Cus(PO4)(OH)s, "Cornetit", Cus(PO4)3(OH)4, "Pseudomalachit",
CuAls(PO4)s(OH)ge5H,0O "Turquoise", v.v.), ddng (II) pyrophosphat (Cux(P207)*3H,0),
dong (IT) pyrophosphat khan (Cuz (P207)), d6ng (IT) metaphosphat (Cu(POs3),, chinh x4c hon
duoc viét dudi dang Cus(P30y),), sat(Il) florua (FeF2*4H,0), sat(Il) florua khan (FeF>), sat(1D)
phosphat (Fes3(PO4)2*8H:0, "Vivianit"), lithi sat(Il) phosphat (LiFePOu, "Triphylit") , natri
sat(Il) phosphat (NaFePQu, "Marixit"), cic sat(ID) silicat (Fe2SiOa, "Fayalit"; FexMgxSiOa,
"Olivin"), sat(Il) cacbonat (FeCOs, "Ankerit", "Siderit"); niken(Il) phosphat
(Ni3(PO4)2*8H20), va titan(IIl) metaphosphat (Ti(P3Ov)). Ngoai ra, vat li¢u hép thu IR dang
tinh thé cling ¢6 thé 1a hop chét ion hdn hop, nghia 13, trong d6 hai hodc nhiéu cation tham
gia vao cAu trac tinh thé, nhu vi du trong CazFe(PO4)2*4H20, "Anapait". Twong tu, hai hodc
nhiéu anion c6 thé tham gia vio cAu trac nhu trong cac ddng phosphat bazo dugc dé cap,
trong 6 OH- 13 anion tht hai, hodc thdm chi két hop ca hai, nhu trong magie sat phosphat
florua, MgFe(PO4)F, "Vagnerit".
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Céc vi du khéng 1am giéi han vé cac hop chét hip thy IR dé st dung trong sang ché
cling bao gdm céc chit duoc boc 16 trong don dang cung cho xu Iy PCT/EP2019/054055,
trong @6 cac hop chat hip thu IR duoc chon tir nthém gdm co cac sat(Il) orthophosphat khong
chira nugc tinh thé co cong thirc chung Fes(PO4); va c6 cAu tric tinh thé graftonit, cac sat(IT)
kim loai orthophosphat khong chira nude tinh thé, cac sit(IT) kim loai phosphonat khong chira
nudc tinh thé, cac sat(Il) kim loai pyrophosphat khong chira nude tinh thé, cac sat(Il) kim loai
metaphosphat khong chira nude tinh thé c6 cong thirc chung FeaMy(PO.)q, trong d6 a 13 s6 tir
1 dén 5, blasd>0dén s, clasdtr2,5dén s, dlasd tir 0,5dén 3 va M bidu dién mot hoic
nhiéu kim loai dugc chon tir nhém gdm c6 Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, cac kim loai
chuyén tiép (khdi d), cu thé Sc, Y, La, Ti, Zr, Hf, Nb, Ta, Cr, Mo, W, Mn, Cu, Zn, Co, Ni,
Ag, Au, cac kim loai va cac ban kim loai cua cac nhém chinh thir ba, thir tur va thir ndm, cu
thé B, Al, Ga, In, Si, Sn, Sb, Bi va cé4c lantanoit, va cic hdn hop cua chung.

Céc vi du khong 1am giéi han vé cac hop chét hap thu IR dé sir dung trong sang ché
ciing bao gdm céc thiéc oxit dugc pha tap (nhu vi du antimon thiéc oxit, ATO), cac indi oxit
duge pha tap (nhu vi du indi thiéc oxit, ITO), cac vonfam oxit duoc khir, déng vonfam va cac
hdn hop ctia ching.

Céac hop chét hép thu IR duge md td & day co thé duoc st dung mdt minh hoic ¢ thé
dugc sir dung & cac dang két hop cua ching.

Cac muyc in khic 13m c6 thé héa rin bang birc xa dwoc mo ta & ddy c6 thé con bao gdm
mot hodc nhiéu chit phu gia, mot hodc nhiéu chit phu gia d3 néu bao gdm nhung khong giéi
han & cac hop chét va cac vat liéu ma duoc st dung dé didu chinh cac tham sb vat Iy, luu bién
va hoa hoc ctia muc in khéc 16m nhu tinh nhit quan (vi du nhu, cac chét chdng ling va cac
chit [am déo), cac dic tinh boi tron (cac sap), cac dic tinh bam dinh, cac dic tinh bé mit (cac
chat lam uét, cac chat ky nuéc va ky diu), cac dic tinh 1am khd/hoa ran (cic chét thuc diy
hoa rin, cac chat 1am nhay, cc chat lién két ngang), v.v.. Cac phu gia dugc mé ta & day co
thé c6 mit trong cac muc in khic 16m c6 thé héa rin biang birc xa dwoc mé ta & day & luong
va ¢ cac dang da biét trong linh vuc k¥ thuét, bao gém ¢ dang cac vat liéu dugc goi la nano
trong d6 it nhit mot trong sb cac kich thude ciia cac phu gia nm trong pham vi tir 1 dn 1000
nm.

Sang ché con dé xudt cac quy trinh san xuét cac muc in khéc 16m c6 thé hoa rén bing

birc xa dugc mo td & day va cac muc in khac I[6m co6 thé hoa ran bang birc xa thu dugc tir 6.
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Céc muc in khic 16m c6 thé hoa rin bang birc xa dwoc md ta & day co thé duoc diéu ché béng
cach tron tit ca cc thanh phan, vi du bing may tron c6 téc dd, nhd d6 tao ra céc chit sét. Cac
chét sét duoc tao ra nhu vay sau do dugc tron hoan toan va dugc phan tan béng cach str dung
vi du méy c4n ba truc dé san xuit cac muc in khic 16m dang sét déng nhét.

Céac muc in khic 1dm c6 thé hoa rén bﬁng btrc xa dugec md ta & day thich hop dé duoc
ap béng cach in khic 13m trén nén duoc mo ta & day dé tao ra diu hiéu bao an dudi dang mau
hinh hogc hinh anh. Sang ché d& xuét cac quy trinh san xudt mAu hinh hodc hinh 4nh va céc
mau hinh hogc hinh anh thu duge tir d6. Muc in khéc 16m c6 thé hoa rin bang bic xa, cu thé
13 ¢6 thé hoa ran bing UV-Vis, duge md ta & day c6 thé duoc sir dung trén may in khic [6m
tiéu chuén duoc lép cac dén buc xa, cu thé 1a cac dén UV-Vis, bao gém cac dén nang luong
thap (LE hoic HUV) va cac dén LED. Quy trinh dugc md ta & ddy bao gdm bude a) cip muyc
tdm in duoc khic hinh khic 16m br?mg muc in khic 1dm c6 thé hoa rin bﬁng birc xa dugc md
ta & day.

Nhu duoc dé cap ¢ day, trong sudt cac quy trinh in khic 16m, truc khic 1om quay mang
tAm duoc khic véi mau hinh hodc hinh anh cén in s& duoc cép muc in béi mét hodc boi nhidu
(céac) truc cép muyc ¢6 chon loc (hodic truc chon mau (truc chablon)), mdi truc cép muc co
chon loc duoc cép muc theo it nhat mot mau tuong tng. Sau budc a) duge mo td & day, quy
trinh duge mo ti & ddy con bao gdm bude b) lau sach phan thira bt ky ciia muc in khic 16m
c6 thé hoa rin béng birc xa. Cu thé, quy trinh in khéc 16m bao gém viéc lau sach phén muc in
thira bit ky c6 trén bé mit cua tdm in khic 16m. Trong quy trinh dugc mé ta & day, quy trinh
lau sach duoc thuc hién bang cach st dung truc lau polyme va truc lau polyme d3 néu sau dé
dwoc lam sach bang dung dich lau chira nuée ¢6 tinh kidm két hop véi mot hodc nhidu phwong
tién co hoc, cu thé 1a mot hodc nhidu ban chai va/hoic miéng co (vidu céc miéng co Scotch-
Brite™) dé loai bé myc in duoc nhil hoa bang dung dich lau c6 tinh kiém ra khéi truc lau
polyme. Sau budc lau, quy trinh dugc mé ta & day bao gdm buéc ¢) in miu hinh hodc hinh
anh bang tm in dugc khic hinh khic 18m bing cach 4p muc in khic 16m c6 thé hoa rén bing
buic xa lén trén nén. Néi cach khac, sau budc lau b), tdm khic 16m c6 muc in duoc dua vao
tiép xtc voi nén duge mo ta & day, va muc in khac 1dm c6 thé hoa rin bang birc xa duoc
chuyén dudi ap luc tir cac vét khic ciia tAm in khéc 16m 1én trén nén cin in nh& d6 tao ra miu
hinh hogc hinh anh in day trén nén. Tiép theo budc ¢) duoc mé ta & ddy, quy trinh dugc mod

td & day con bao gom budc d) hoa ran muc in khac 16m c6 thé hoa ran bang birc xa, cu thé 1a
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c6 thé hoa rin béng UV-Vis béng su birc xa, cu thé 13 sy bic xa UV-Vis.

Fig.1A va Fig.1B thé hién céc hinh biéu dién dang gian dd cia cic may in khéc 1om,
trong d6 may in ctia Fig.1A hoat dong voi quy trinh cdp muec truc tiép va may in cua Fig.1B
hoat dong véi quy trinh cip myc gian tiép (quy trinh Orlof). Nhu dwoc thé hién trén Fig.1A
va Fig.1B, truc khic 16m xoay 100 mang cac tAm khéc 16m, tirc 1a céc tim duge khic véi miu
hinh hodc hinh anh can in. Céc dng din muyc in duoc sir dung dé d& dang phan phdi va chuyén
muc in tir binh muc in dén truc mang tdm khic 16m. Binh muc in ¢6 chire nang nhu vat chta
muc in khic Idm. Ba 6ng muc in dung cho ba loai muc in khic 16m duoc thé hién trén Fig.1A
va Fig.1B, trong d6 mdi muyc in khic 1dm duoc cép tir binh muc in riéng 1é cia né va trong
d6 mdi trong ba 6ng muc in d4 néu bao gdbm mot cach doc 1ap theo diy cac truc lin bao gbém
truc lan cép muc 110, 112, 114 duogc phu béng vat liéu polyme va truc chon mau 111, 113,
115. Vi truc chon mau dwoc cip muyec béi thiét bi cip muc lién két cia né va nhd d6 chuyén
mdt loai muc in dén truc lién két 100 (quy trinh tryc tiép) hodc dén truc thu gom 160 (quy
trinh gian tiép), con duoc goi theo nghia den 1a truc cép muc c6 chon loc.

Theo mdt phwong 4n, trong d6 quy trinh dwgc md ta & day sir dung quy trinh cip muc
truc tiép (Fig.1A), truc lan cép muc 110, 112, 114 chuyén cac muc in khic 16m twong Ung
sang truc chon mau 111, 113, 115, ma bao gém tAm bao gém mot $6 phén cham ndi ma muc
in duogc léng dong lai trén do va niam gitra truc lan cép muc 110,112, 114 va tim khic 16m
trén truc 100. Muc duoc €p tir phﬁn cham ndi cia truc chon mau vao cac vét khic cta tm
khéc 16m. Trong khi myc in khéc 16m duoc chuyén tr truc chon mau 111, 113, 115 vao cac
vét khic cua tAm khéc 16m, mdt s6 muc in thira cling co thé duoc chuyén 1én bé mat khong
duoc khic cua tAm. Theo do, quy trinh duge mo ta & day bao gdm budc lau sach phin thira
bat ky ctia myc in khic 16m c6 thé hoa rén béng bic xa, cu thé 1a c¢6 thé hoa ran br?mg UV-Vis
dwoc md ta ¢ day bang cach st dung truc lau polyme va dung dich lau chita nudce ¢6 tinh
kiém. Muc thira trén bé madt cua truc gén khudn in dugc loai bo béng cach lau truc khéc 16m
ma mang tAm khéc 16m 100 bang truc lau polyme 120 va lam sach truc lau polyme 120 da
néu bang dung dich lau chtra nude c6 tinh kiém két hop véi mot hodc nhidu phuong tién co
hoc, cu thé 1a mdt hodc nhiéu ban chai va/hodc miéng co (vi du nhu, cic miéng co Scotch-
Brite™). Quy trinh dugc md ta & ddy con bao gdm budc in mau hinh hoic hinh anh bing tim
in duogc khéc hinh khic 16m béng cach ap myc in khéc 13m c6 thé hoa rin béng biic xa, cu thé

1a c6 thé hoa ran bang UV-Vis Ién trén nén. Sau budc lau, tdm khac 10m c6 muc in dugc dua
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vao tiép xuc voi nén duge mé ta & ddy va muc in dugc chuyén dudi ap luc tir cac vét khic
cla tAm in khic 1dm [én trén nén can in, nhd d6 tao ra mau hinh hodc hinh anh trén nén. Tu
truc gén khuon in 100, muc in duoc chuyén dén nén can in 130 dudi ap luc cao, dé tao ra mau
hinh hodc hinh anh khic 16m duoc in 180. Théng thudng, ap luc 1a tir vai chuc dén vai trim
kN dugc 4p dung trong subt quy trinh in khic 16m. Truc d6i ap 170 dugc dit & mat dbi dién
ctia nén. Céc binh muye, céc truc 13n 110, 112 va 114 cta cac 6ng dan muc, va truc gén khuon
in 100 thuong dugc trang bi hé théng kiém soét nhiét dd. Céc cai dit dién hinh cho may in
khic 16m bao gdm binh muc in duge gift & 20°C trong khi truc khic 16m duoc duy tri & nhiét
d6 tir khoang 60°C dén khoang 80°C.

Theo mdt phuong 4n, trong d6 quy trinh dugc md ta & dy sir dung quy trinh cap muyc
gian tiép (quy trinh Orlof) (nhu dugc thé hién trén Fig.1B), trong d6 truc ldn cap muc 110,
112,114 chuyén muc in khic 16m twong tmg vao truc chon mau 111, 113, 115, trong d6 bao
gdm tAm bao gdm mot s6 phan cham ndi ma myc in duge ling dong trén d6 va sau d6 dén
truc thu gom 160, duge goi la "6ng cao su". Sau do truc thu gom 160 chuyén muc in sang truc
100 ma mang tAm khéc 16m. Nguoc lai myc in khic [dm dugc chuyén tir truc chon mau 111,
113, 115 sang truc thu gom 160 va vao trong céac vét khic ctia tAm khic 16m, mot s6 muc in
thira cling c6 thé duoc chuyén 1én trén bé mit khong dwoc khic cia tim. Theo d6, quy trinh
dwoc md ta & ddy bao gdbm budc lau sach phan thira bat ky ctia myc in khic 18m c6 thé hoa
rén bing burc xa, cy thé 13 c¢6 thé hoa rin bang UV-Vis duge md ta ¢ ddy bang cach sir dung
truc lau polyme va budc lam sach truc lau polyme 120 d3 néu bang dung dich lau chra nuéce
c6 tinh kiém két hop véi mdt hoac nhiéu phuong tién co hoc, cu thé 12 mot hodc nhiéu ban
chai va/hodc miéng co (vi du nhw, miéng co Scotch-Brite™),

Quy trinh dugc mé ta & day con bao gdm budc in mau hinh hodc hinh anh bang tdm in
duoc khic hinh khéc 13m bing céch ap muc in khéc 1dm c6 thé hoa ran bang biic xa, cu thé
14 c6 thé hoa rén béng UV-Vis 1én trén nén. Sau buédc lau, tAm khic 16m c6 muc in duoc dua
Vao tiép xtc véi nén dugc md ta & day va muyc in dugc chuyén duéi ap luc tir cac vét khic
clia tm in khic 1dm [én trén nén cin in, do d6 tao ra miu hinh hodc hinh anh trén nén. T
truc gém khuon in 100, myc in dugc chuyén dén nén can in 130 dudi ap luc cao, dé tao ra céc
dac diém khic 1dm dugc in 180 & dang cdc mau hinh ho#c hinh anh. Thong thudng, ap luc 1a
tir vai chuc dén vai trim kN duogc 4p dung trong sudt quy trinh in khic 16m. Truc d6i ap 170

dugc dat @ mat doi dién cua nén.
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Truc lau polyme dugc mo td & day thudng dugc tao ra tir polyvinyl clorua (polyvinyl
chloride - PVC) hoic cao su, t6t hon 13 PVC.

Thong thuong, cac dung dich cé tinh kiém chira nu6c phit hgp bao gém tir khoang
0,3% theo trong lugng dén khoéng 1,2 % theo trong luong, t6t hon 13 khoang 0,8% theo trong
lugng, cia bazo manh, nhu vi dy xat an da, va tir khodng 0,3% theo trong lugng dén khoang
1,0% theo trong lugng, t6t hon 1a khoang 0,5% theo trong luong, cua chit hoat dong bé mit,
ching han nhw diu thiu ddu dugc sulfat/sulfonat hoa (SCO), cac phan trim trong Iwong duogc
dwa trén tong lwong cia cac dung dich c6 tinh kiém chira nudc.

Quy trinh duwoc mo ta & ddy con bao gdm bude d) hoa rin muyc in khic 16m c6 thé hoa
rin béng blrc xa, cu thé 13 c6 thé hoa rin bﬁmg UV-Vis béng su buc xa, cu thé 1a su burc xa
UV-Vis. Nhw dugc thé hién trén Fig. 1A va Fig. 1B, may in khic 16m hodc dwoc st dung trong
quy trinh dwrge mb ta & day voi quy trinh cip muc truc tiép hodc duoc st dung trong quy trinh
dwgc mo ta & day voi quy trinh cAp muyc gian tiép bao gdm ngudn bic xa 150, cu thé 14 ngudn
btrc xa UV-Vis, dé hoa rin muc in khéc 16m c6 thé héa rén bﬁng blre xa, cu thé 13 ¢6 thé hoa
rin bing UV-Vis.

Sang ché con d& xuit cac mAu hinh hodc hinh dnh hoat d6ng nhu cac du hiéu bao an
dwoc tao ra tir myc in khic 16m c6 thé hoa rin biang birc xa duge md ta & ddy trén nén dugc
mo ta & day.

Céc nén dugc mo ta & day co thé & dang to hoac dang ban va t6t hon 14 duoc chon tir
nhoém gém co cac giéy hoic cac vat liéu dang soi khac (bao gbém cac vt lidu dang soi dét va
khong dét), nhu xenluloza, cac vat liéu chira giéy, thiy tinh, kim loai, gém s, chat déo va
polyme, chét déo hodc polyme dugc kim loai hda, vat li¢u composit va cac hdn hop hodc cac
dang két hop ctia hai hodc nhiéu loai trong s§ ching. Gidy thong thudng, cac vat lidu gidng
nhur giéy hodc vat liéu dang soi khac duoc tao ra tir nhiéu loai soi khac nhau bao gdm nhung
khong gi61 han ¢ vai dét béng to chudi abaca, bong, vai lanh, bot g5, va cac dang hdn hop cua
ching. Nhitng ngudi ¢6 trinh d6 v& linh vuc k§ thuat twong tng hiéu 5 13, bong va hdn hop
bong/lanh dugc wu tién dung lam céc tién gidy, trong khi bot gd thuong duoc st dung trong
c4c tai liéu bao an khong phai tién gidy. Cac vi du dién hinh vé& cic chit déo va cac polyme
bao gdm cac polyolefin nhu polyetylen (PE) va polypropylen (PP) bao gdm polypropylen
dugc dinh hudng hai truc (BOPP), cac polyamit, cac polyeste nhu poly(etylen terephtalat)
(PET), poly(1,4-butylen terephtalat) (PBT), poly(etylen 2,6-naphthoat) (PEN) va cac
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polyvinylclorua (PVC). Céc soi olefin lién két khi duoc kéo thanh soi nhu céc loai duoc ban
duéi nhin hidu Tyvek® ciing c6 thé duoc st dung 1am nén. Cac vi du dién hinh vé cac chit
déo hoic polyme duoc kim loai hoa bao gdm céc vat lidu chat déo hodc polyme duge md ta
& day c6 kim loai dwoc xtr Iy lién tuc hodc khong lién tuc trén bé mit cua ching. Céc vi du
dién hinh vé cac kim loai bao gdm nhung khéng gi6i han & nhém (Al), crom (Cr), ddng (Cu),
vang (Au), bac (Ag), cac hop kim ctia chiing va cac dang két hop cua hai hodc nhiéu kim loai
duoc dé cap & trén. Sy kim loai hoa cac vat lidu chit déo hodc polyme duge mé ta & day co
thé dugc thuc hién bing quy trinh két tia bang dién, quy trinh pha chan khong cao hoac bang
quy trinh phtin xa. Céc vi dy dién hinh vé cac vt liéu composit bao gdm nhung khong gi6i
han & cac két ciu nhiéu 16p hodc cac 16p méng gém giéy va it nhat mot vat lidu chat déo hoiac
polyme nhu cac vat ligu dué’c mo ta & trén day cling nhu cac soi chit déo va/hodc polyme
duoc két hop trong vat li¢u giéng giéy hodc dang soi nhu céc vat liéu duge mo ta & trén day.
Tt nhién, nén c¢6 thé bao gdm thém cac chét phu gia ma da biét d6i véi ngudi co trinh do,
nhu cac chat don, chat hd, chit 1am tring, chat hd tro gia cong, chét gia cuong hodc céc chit
tdng cuong udt, v.v..

V6i muc dich 1am ting hon nita mirc d6 bao an va kha ning chdng lai viée 1am gia va
sao chép bat hop phap, nén duge md ta & ddy c6 thé chira ddu chi bao dwoc in, duge phi, hodc
dugc danh dau béng laze hodc duoc duc 16 béng laze, hinh m¢, chi bao an, s¢i, manh kim loai
tron, hop chét phat quang, ctra s6, 14 kim loai, dé can, son 16t va cac dang két hop cua hai hodc
nhiéu loai ctia chiing.

V6i muc dich 1am ting d6 bén théng qua kha ning chéng bam ban hoic hoa chit va
d6 sach va do d6 tudi tho luu thong clia cac nén va cac tai liéu bao an hodc v6i muc dich thay
dbi hinh dang bén ngoai tham my cua chung (vi du nhu, d6 bong quang hoc), mot hoac nhiéu
16p bao vé co thé con duge ap 1én mit ngoai ciia mAu hinh hodc hinh anh duge in khic 1dm
dugc moé td & day. Khi c6 mat, mdt hodc nhiéu 16p bao vé thudng dugc tao ra tu véc-ni bao
vé ma c6 thé trong subt hodc hoi ¢6 mau hodc duge nhudm mau va c6 thé bong hon hodc it
bong hon. Cac véc-ni bao vé cod thé 1a cac ché phém c6 thé hoa rén béng bic xa, cac ché phflm
sdy kho bang nhiét hodc dang két hop bét ky cta chiing. Tét hon 1a mét hodc nhiéu 16p bao
vé& duoc tao ra tir cac ché phim c6 thé hoa ran bang birc xa, va tdt hon nita 14 tir cdc ché phim

¢6 thé hoa rén bang UV-Vis.
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Nhu duoc dé cip & trén day, cadc mau hinh hodc cac hinh anh dugc mé ta & day co thé
dugc st dung 1am cac ddu hiéu bao an dé bao vé va xac thue tai liu bao an hodc cac chi tiét
trang tri.

Céc vi du dién hinh vé céc chi tiét hodc dd vat trang tri bao gdm nhung khong gi6i han
& hang hoa xa xi, bao bi my pham, phu ting 6 t6, thiét bi dién/dién ti, dd ndi thit va cac vat
dung lam mong tay.

Céc tai lidu bao an bao gdbm nhung khong gidi han & céc tai liéu co gia tri va cac san
phdm thuong mai ¢6 gi4 tri. Vi du dién hinh vé c4c tai liéu c6 gié tri bao gdm nhung khong
gii han & tién gidy, ching thu, vé, séc, chimg tir, tem tai chinh va nhin thué, théa thuin va
cac tai liéu tuong tu, cac tai liéu dinh danh nhw ho chiéu, ching minh thu, thi thuc, giéy phép
lai xe, thé ngdn hang, the tin dung, thé giao dich, tai liéu hodc thé truy cap, vé vao cura, vé
giao thong cong cong, bang ot nghiép hoic chirc danh va cac tai lidu twong tu, t6t hon 13 tién
gidy, cac tai lidu dinh danh, céc tai liéu trao quyén, gidy phép 14i xe va c4c thé tin dung. Thuét
ngit “hang héa thwong mai c6 gia tri” chi dén cac vat lidu dong goi, cu thé 1a cho céc vat dung
m§ phim, céc san phim dinh dudng, c4c san pham duoc phdm, rugu, cic san phidm thude 14,
dd uéng hodc thuc phim, cac vt phém dién/dién tr, vai hodc dd trang stre, tirc 1a cac vat dung
s€¢ dugc bao vé chéng lai viéc [am gia va/hodc sao chép bét hop phap dé dam bao ndi dung
ctia bao bi, vi du thudc chinh hang. Céc vi du vé cac vat liéu dong goi nay bao gém nhung
khong gioi han & cidc nhan, nhu cac nhan thuong higu xéc thuc, cac nhan phéin biét giad mao
va con diu. Duoc chi ra la cac nén, céc tai liéu co gid tri va cac hang hoa thuong mai c6 gia
tri dugc boc 16 duge dua ra riéng cho cdc muc dich lam mAu, ma khéng giéi han pham vi cia
sang ché.

Ngudi co hiéu biét trung binh vé linh vyc ky thudt twong tng c6 thé tinh dén mot sb
stra d6i d6i véi cac phuong 4n cu thé duge mé ta & trén ma khong xa roi tinh thin cua sang
ché. Cac stra ddi nhu vdy dugc bao ham ndm trong sang ché.

Ngodi ra, tit ca cc tai liéu duoc d& cap trong toan bd ban mé ta nay dwoc két hop béng
cach vién din toan bd ndi dung ctia ching & dang day du nhu duoc thé hién trong ban mo ta

nay.
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Vi du thye hién sang ché

Sang ché bay gid dwoc mb ta chi tiét hon thong qua céc vi du khong 1am gidi han. Céc
vi du duéi ddy cung cap thém chi tiét vé viéc didu ché va sit dung cac muc in khic 16m c6 thé
hoéa ran bang birc xa, cu thé 1a ¢6 thé hoéa rén béng UV dé in dau hiéu béo an.

Hai diy myc in khac 16m c¢6 thé hoa ran bang UV-Vis theo sang ché (xem bang 1A-B)
dd duoc didu ché va duoc in trén nén:

E1-E4: Cac muc in khic 1dm c6 thé hoa rén béng UV-Vis bao gdm a) mét hodc nhiéu
hop chét ¢6 thé hoa rin bing birc xa, trong d6 it nhit mot trong s6 mot hoic nhidu hop chit
c6 thé hoa rin biang b xa da néu 1a polyeste acrylat oligome cua axit béo (E1-E4), tuy chon
14 it nhit hgp chét khac trong s6 mdt hoic nhidu hop chét c6 thé hoa rén bing buc xa 1a chét
pha lodng phan (mg (met)acrylat monome (E1-E3), va tlty chon 1a it nhat hgp chit khéc trong
s6 mot hodc nhiéu hop chit c6 thé hoa réin bang birc xa 1 epoxy (met)acrylat oligome (E3),
b) chat khoi mao quang, ¢) chét hoat dong bé mit alkyd bién tinh bing axit trong luong phan
tir cao, d) mot hodc nhiéu chit don, ¢) mdt hodic nhiéu sap, f) mot hodc nhiu chit mau va 2)
mot hodc nhidu chat én dinh UV. C4c muc in so sénh C1-C4 theo cach twong img duoc bao
gdm acrylat oligome, uretan oligome, epoxy acrylat oligome hodc polyeste oligome duoc clo
hoa, chét pha lodng phan ling (met)acrylat monome va chat hoat déng bé mit alkyd bién tinh
bang axit trong lwong phén tir cao (ttc 1a thibu polyeste acrylat oligome cua axit béo) trong
khi myc in so sdnh C5 bao gdm polyeste acrylat oligome cua axit béo va chit pha loang phan
g (met)acrylat monome (tirc 13 thiéu chit hoat dong bé mit alkyd bién tinh bang axit trong
luong phén tir cao).

E5: Muc in khic 16m c6 thé hoa rin bang UV-Vis bao gdm a) mot hodc nhidu hop chét
c6 thé hoa ran béng bl xa, trong d6 it nhit mot trong s6 mot hodc nhiéu hop chét c6 thé hoa
rén bang burc xa la polyeste acrylat oligome ctia axit béo va it nhit hop chit khac trong sé mot
hodc nhiéu hop chét co thé hoa rén bang burc xa 1a chit pha lodng phan Ung (met)acrylat
monome, b) chat khoi mao quang, c) chét hoat dong bé mit axit alkylbenzen sulfonic, d) mot
hodc nhiéu chit don, e) mot hodc nhiéu sap, f) mot hodc nhiéu chit mau va g) mdt hoic nhiéu
chit 6n dinh UV. Cac muc in so sanh C6-C9 1an lugt duge bao gbm acrylat oligome, uretan
oligome, epoxy acrylat oligome hoc polyeste oligome dugc clo hoa, chit pha loing phan ing
(met)acrylat monome va chat hoat ddng bé mit axit alkylbenzen sulfonic (tirc 14 thidu polyeste

acrylat oligome cua axit béo)
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Su téng hop clia chit hoat dong bé mit alkyd bién tinh bing axit trong lugng phan tr cao

Chét hoat d6ng bé mit alkyd bién tinh bé‘mg axit trong lwong phan tir cao dugc bao
gdm trong C1-C4 va E1-E4 duoc diéu ché theo vi du II, phan 1 cua tai liéu EP 0 340 163 B1,
béi su da triing ngung trong 5 gio & 220°C clia trimetylolpropan (CAS sb: 77-99-6, 99,9% tir
Penpet) (9% theo trong lwong), pentaerythritol (CAS sb: 115-77-5, 98% tir Perstop) (6% theo
trong luong), sorbitol duoc etoxyl hoa (CAS sb: 53694-15-8, Sorbitol 20 x duogc etoxyl hoa,
99,9% tir KLK OLEO) (8% theo khi lwong) 1am cac polyol, axit isophthalic (CAS sb: 121-
91-5, 99,9% tir Perstop) (14% theo trong luong) va 1,2,3,6-tetrahydrophthalic anhydrit (CAS
s6: 85-43-8, 99,5% tir Polynt) (13% theo trong lwong) 1am céc da axit va diu hudng duong
chira axit béo lién hop (CAS sb: 68953-27-5, ham luong chit rin >99,9% tir Smit) (34% theo
trong lwgng) 1am axit béo. San pham da tring ngung tao ra dugc pha lodng & nhiét 46 phong
v6i etyldiglycol (CAS s6: 111-90-0, 99,9% tir Brenntag) (16% theo trong lwong).

Chét hoat ddng bé mit alkyd bién tinh bang axit thu dugc nhu vay c6 sb lwong axit 1a
60 mg KOH/g (nhw dugc mb ta sau ddy) va trong lugng phén tir trung binh khéi My 13 khoang
6’600 g/mol (nhu dugc md ta sau day).

Phuong phap do trong lugng phan tir

Trong lwong phan tir trung binh khéi clia chét hoat dong bé mit alkyd bién tinh bing
axit trong lugng phan tir cao dugc xac dinh béi GPC (gel permeation chromatography - sic
ky loc gel) bang cach st dung Agilent GPC50+, thiét bi d néu duogc trang bi v6i bom dang
dong, bo khit khi, bo léy mau ty dong va bo do ba bao gém khuc xa ké vi sai, bd do dd nhot
va bd do tan xa 4nh sang goc ddi (15° va 90°). Bdi v6i phép do cu thé, chi khiic xa ké vi sai
dugc stir dung. Pudng cong hiéu chinh (log(khdi lwong phén tir) = f(thé tich luu gitt)) duogce
thiét 1ap bang cach sir dung mudi hai chit chudn polymetyl metacrylat (PMMA) (v6i cac khéi
lwgng phan tir nim trong pham vi tir 650 dén 2°299°000 g/mol). Mot cot béo vé (chiéu dai cot
50 mm, dudng kinh trong 7,5 mm) va ba cot Polargel M, M va L (chiéu dai c¢6t 300 mm,
dudng kinh trong 7,5 mm; pha tinh: cic chét ddng tring hop ky nudc va ua nude véi kich c&
hat 14 8 pm) duoc ghép ndi tiép. Trong subt phép do, nhiét d6 duoc ¢b dinh & 40°C. Cac miu
dugc phén tich chttra 3 mg/mL cua chét hoat dong bé mat alkyd bién tinh béng axit trong lugng

phén tir cao dugc hoa tan trong THF (ACROS ORGANICS, 99,9%, khan) va 100 uL duoc
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phun & tc @6 1 mL/phiit. GPC tao ra khdi lvong phén tir trong ddi cua chit hoat dong bé mat
13 trong lugng phén tir trung binh khdi trong duong PMMA (MW twong dwong PMMA).

S6 lugng axit ciia phwong phép do chét hoat dong bé mat dai phan tur

S6 lugng axit clia chét hoat dong bé mit alkyd bién tinh bang axit trong lugng phan tu
cao dugc xac dinh béi su chuén do. Dung dich cta chit hoat dong bé mit da néu (1 g) trong
50 mL ctia hon hop 1:1 cta xylen (99% tir Thommen-Furler AG)/etanol (99% tixr ACROS
ORGANICS) dugc chuin d6 véi dung dich chita nuedec KOH 0,5M va phenolphtalein lam chét
chi thi d6 pH, str dung Dosimat 776 (tt Metrohm). Dung dich KOH 0,5M duoc bd sung cho
dén khi dung dich duoc chuan do chuyén tir khong mau sang mau tim. Gia tri sb lugng axit

duoc tao ra bao gém gia tri trung binh cua ba 14n do.

Su diéu ché ctia cac muc in khic 16m c6 thé hoa rén bang UV-Vis E1-E5 va C1-C9 (xem céc
bang 1A-B)

Cac thanh phﬁn twong Ung dugc liét ké trong cac bang 1A-B dugc trén doc 14p ¢ nhiét
d6 phong bang may tron co tc d6 DAC 150 SP CM 31 (Hauschild) trong 3 phut & téc do
2500 vong/phut. Cac chét sét tao ra duoc nghién doc 1ap trén may can ba truc SDY200
(Biihler) trong ba ldn di qua & 25°C (1in di qua thir nhét & 4p suét 8 bar, l4n di qua thit hai va
l4n di qua thit ba & 4p sudt 11 bar).

Cac tri ) do nhét duge cung cép trong c4c bang 1A-B duoc do doc lap trén mdi trong
s6 myc in khic 16m c6 thé hoa rin bang UV-Vis v6i may do luu bién quay Haake Roto Visco

1 (C20/0,5% & 40°C va 200 gidy™).

Céac nhan xét cho cac bang 1A-B
“ myec in so sanh C2 bao gdm tdng luong cia chit pha lodng phan tng glyxerol
triacrylat dugc propoxyl hoa la: 8% theo trong lugng (tt EBECRYL® 53) +4,2% theo trong
luong (tr EBECRYL® 3608).
ccb,

: muc in so sinh C3 duoc bao gébm lwong cua chit pha lodng phan Ung

trimetylolpropan triacrylat 1a 6,3% theo trong lugng (tt EBECRYL® 1606).
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66CIY,

: myc in so sanh C4 bao gbm tdng lugng cia chit pha lodng phan ung glyxerol
triacrylat dugc propoxyl hoa 1a: 8% theo trong lugng (tt EBECRYL® 53) +11,2% theo trong
luong (tr EBECRYL® 438).

“®: myc in theo sang ché E3 bao gébm luong ciia chit pha lodng phan Ung
trimetylolpropan triacrylat la 1,08% theo trong luong (tt EBECRYL® 1606).

“*: myc in so sanh C8 bao gdm tong lwong cua chit pha lodng phan tng glyxerol
triacrylat dugc propoxyl hoa la: 8% theo trong luwgng (tt EBECRYL® 53) +4,2% theo trong
lrong (tr EBECRYL® 3608).

wh,

: myc in so sanh C9 bao gdm lugng ctia chit pha loding phan tng trimetylolpropan

triacrylat 1a 6,3% theo trong lugng (tt EBECRYL® 1606).

Thir nghiém kha ning tay rira ciia cac muc in khéc 16m c6 thé hoa rin bang birc xa

Mic du cac muc in khéc 1dm c6 thé héa rin béng bic xa theo sang ché da dugc phat
trién dé duoc in boi quy trinh in khéc 16m trong d6 phén thira bit ky ctia muc in da néu duoc
lau sach khéi tAm in bang cach st dung truc lau polyme va trong d6 truc lau polyme da néu
dugc lam sach vdi dung dich lau chira nuée ¢6 tinh kiém két hop voi mdt hoac nhiéu phuong
tién co hoc nhu ban chai va/hoac miéng co, thir nghi¢m kha nang téy ria duoc thuc hién nhu
dugc mo ta sau day.

10 + 2 mg clia mdi trong s cac muc in khic 18m c6 thé hoa rin bing UV-Vis clia cac
bang 1A-B duoc ap ddc lap 1én tim PVC nhu 16p dia c6 duong kinh 13 khoang 15 mm.

Nim giot ctia dung dich lau chira nwdc tiéu chudn chira 0,8% theo trong luong cia xat
an da va 0,5% theo trong luong cua dau thau dau duoc sulfat/sulfonat hoa duoc bd sung nhd
giot 1én mat trén cung cua lop dia myc. Vige trdn clia myc in va dung dich lau dugc thuc hién
bang cach dung dau ngén tay cha xat hdn hop nay trong khoang 30 gidy.

Tiép theo, hon hop cia it nhét cic muc in khic 13m c6 thé hoa rin bﬁng UV-Vis duogc
nhii héa mdt phan trong dung dich lau chia nudc duge loai bd mot cach doc lap khoi tAm
PVC béng cach lam sach nhe nhang tAm v6i vai. TAm duoc kiém tra béng mét vé viéc co hay
khéng c6 cac phan du bat ky ctia 16p muc in khic 16m c6 thé hoa rén bang UV-Vis.

Kha ning tay rira cho mdi trong s cdc muc in khic 16m c6 thé héa rin bang UV-Vis
duoc cung cip trong cac bang 1A-B, trong d6 su két hop cta sy nhil hoa toan bd va loai bo

hoan toan ctia muc in khic 1dm co6 thé hoa rin bang UV-Vis twong tng tir tim PVC duoc
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danh gi4 1 két qua tich cyc (dugc biéu difn boi “Y”), va trong do6 viée thibu su két hop cua
sw nhii hoa ddy du va/hoac su loai b hoan toan ctia muc in khic 16m c6 thé hoa réin bang UV-
Vis twong g tir tim PVC dwoc d4nh gia 12 két qua tiéu cuc (duge bidu didn boi “N»).

Nhu dwoc thé hién trén céc bang 1A-B, tit ca cac muyc in so sanh C1-C9 déu khong
vuot qua thir nghiém kha ning tay ria, do viée thiéu hodc sy nhii héa kém cua muc in véi
dung dich lau chira nuéc va/hodc do mue in du trén tAim PVC khi lam sach nhe nhang vaoi vai.

Mit khéc, viée thiéu polyeste acrylat oligome ctia axit béo trong cac muc in so sanh
bao gdm chit hoat dong bé mit alkyd bién tinh bing axit trong luong phén tir cao (C1-C4)
hoic thiéu polyeste acrylat oligome ciia axit béo trong cic myc in so sanh bao gdm chét hoat
dong bé mat axit alkylbenzen sulfonic (C6-C9) din dén cac muc in khéc 16m c6 thé hoa rén
bang UV-Vis hoat dong kém. Mt khac, viéc thiéu chat hoat dong bé mit alkyd bién tinh bing
axit trong lirgng phéan tir cao trong muc in so sanh bao gdm polyeste acrylat oligome cia axit
béo (C5) cling dén dén myc in khic 16m c6 thé hoa ran bing UV-Vis hoat dong kém.

Muc in khic I6m c6 thé hoa rén bang UV-Vis theo séng ché (E1-E5) thé hién d6 én
dinh t6t vé thoi han bao quan/thdi han st dung vi chiing khong cho thiy sy tao ra 16p ngoai
bat ky trén bé mat ciia chiing khi béao quéan (trong it nhat 30 ngay).
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Thtt nghiém vo nét cdc muc in khic 18m d4 in va déng rin

Mic di cac myc in khic 16m c6 thé héa rén bang birc xa theo sang ché di dugc phat
trién dé in bing quy trinh in khic 1m, trong @6 phan thira bt ky ctia muc in di néu dugc lau
sach khoi tAm in bang cach sir dung truc lau polyme va trong d6 truc lau polyme da néu duoc
1am sach bang dung dich lau chita nude cé tinh kidm két hop véi mot hodc nhidu phuong tién
co hoc nhu ban chai va/hodc miéng co, thit nghiém vo nat da duoc thuc hién trén cic miu da
dwoc in bang cach sir dung quy trinh in khéc 13m, trong d6 phén thira bit ky ctia myc in da
néu duoc lau sach khoi tdm in st dung gidy.

Cac muc in khéc 16m c6 thé hoa rin béng burc xa E1 va ES dugc in doc 18p béng may
in thr khic 16m Ormag. Muc in khic 13m c6 thé héa rén bang birc xa twong g dugc ap dung
1én tAm khic 1dm bang truc lan polyme cip muc bang tay. Phéan thira ctia c4c muyc in khic 16m
c6 thé héa ran bang birc xa dugc lau thu cong bang gidy. Ché phim muec in khic 16m duoc in
trén nén gidy bong tiéu chuin dugc st dung cho cac ting dung tién gidy (Tién gidy bing gidy
bong tir Louisenthal; 17 cm x 14,5 cm), tAm khéc 16m dugc lam néng ¢ 60°C. Cac mau dugc
in dugc hoa rin bing su birc xa v6i dén Ga-In va dén Hg (2x 15 A; 2 x 150W/cm) tir IST
(hai Ian di qua ¢ 100 m/phut).

Mau vudng 6,5 cm x 6,5 cm dugc ldy tir mdi nén dugc in bang cac ché phAm muc in
(E1 va ES) dugc mo ta trong cac bang 1A-B.

Mdi mau hinh vuéng dugc cudn lai riéng 1¢ v6i 16p in hudng vao bén trong ctia cudn.
Mau duoc dwa vao truc kim loai cua thiét bi thu nghiém vo nat tr IGT Reprotest va dugce vo
nat. Mau hinh vudng duoc vo dugc rat tach ra tir truc. Mau nay dugc mé ra, dugc cudn lai
doc theo canh tiép theo theo chiu kim ddng hd ciia mAu hinh vudng va quy trinh vo dugc lap
lai. Quy trinh twong tu duoc ap dung tuan tu doc theo hai canh con lai ctia mau hinh vudng.

Viéc cudn lai va vo doc theo mdi trong sd bdn canh cia mAu hinh vudng dugc 1ap lai
vo1 16p in hudng ra moi truong.

Mau hinh vuéng dwoc mo ra, va 16p muce in khic 1dm duoc danh gi4: nén bao gbm 16p
duoc tao ra tir muc in khéc 1dm c6 thé hda rén béng blrc xa E1 co xép hang 1a 5 va nén bao
gém 16p duoc tao ra tir cac muc in khic 16m c6 thé hoa rin béng buc xa E5 ¢6 Xép hang 1a 3-
4, trong d6 “5” c6 nghia 1a “khong c6 su thay dbi 16p muc in c6 thé nhin thiy bing mit
thuong”; “4” c6 nghia 1a “thay d6i nho™; “3” ¢ nghia 14 “thay ddi 16n <50%”, “2” co nghia
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13 “thay d6i 160> 50%” va “1” c6 nghia 13 “sy bién mét ctia 16p muc”.

133‘

Cac muc in khéc 16m c6 thé hoa rin biang UV-Vis theo sang ché (E1 va E5) thé hién
d6 6n dinh t6t trén méy in thir khic 1dm vi chung khong cho thiy su tao ra 16p ngoai bt ky

trong it nhat mot dém.

45



1.

49062 46149

YEU CAU BAO HO

Muc in khac 16m c6 thé hoa ran bang birc xa, myc in ndy bao gom:

a. tirkhodng 10% theo trong lwgng dén khoang 60% theo trong lugng cua mot hodc

nhiéu hop chét c6 thé hoa rin béng birc xa, trong d6 it nhat mot trong s6 mot hodc
nhidu hop chét c¢6 thé hoa rén bang birc xa 1a polyeste (met)acrylat oligome cla

axit béo, t6t hon 1a polyeste acrylat oligome cua axit béo;

. tir khoang 2% theo trong lugng dén khodng 20% theo trong lugng ciia mot hodc

nhiéu chit khoi mao quang, t6t hon 13 dugc chon tir nhém gdm c6 cac chét khoi
mao quang Norrish loai I, cdc chit khoi mao quang Norrish loai IT va c4c hdn hop
cua ching;

tir khoang 5% theo trong lwong dén khoang 12% theo trong lugng ciia chét hoat
dong bé mat alkyd bién tinh béng axit trong lwgng phén tir cao va/hoic chit hoat

dong bé mit axit alkylaren sulfonic;

. tir khoang 10% theo trong lwong dén khoang 55% theo trong luong ctia mot hodc

nhiéu chat ddn hodc chit kéo dai, t6t hon 1a duoc chon tir nhom gém c0O cac soi
cacbon, d4 tan, mica, wollastonit, dit sét nung, dat sét chiu Itra, cao lanh,
cacbonat, silic dioxit va silicat, sunfat, titanat, titan dioxit, nhdm oxit hydrat, silic
dioxit, mudi silic dioxit, montmorillonit, graphit, anata, rutin, bentonit,
vermiculit, k€m tréng, k&m sulfua, bot gd, bot thach anh, tinh bot ngo, soi tu

nhién, soi tong hop va cac dang két hop cia chung, va

cac phan trim trong luong duge dua trén tong trong lwong clia muc in khic 16m co thé
hoa rin béng birc xa,

trong d6 muc in khic 16m c6 thé hoa rin bang burc xa ¢ dd nhdt tur khoang 10 dén
khoang 50 Pas & 40°C va 200 s™'.

Muc in khic 16m co thé hoéa rin bé“mg btic xa theo diém 1, trong do chét hoat dong bé
mit alkyd bién tinh bang axit trong Iwong phén tr cao c6 trong lwong phéan tir tir khodng
3000 dén khoang 20000, t&t hon 14 tir khoang 5000 dén khoang 15000.

Muc in khic 16m c6 thé hoa rén bang bic xa theo didm bt ky trong s6 cac diém néu
trén, trong do polyeste (met)acrylat ctia axit béo la polyeste tetraacrylat oligome cua axit

béo hodc polyeste hexaacrylat oligome cua axit béo.
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trén, trong do polyeste (met)acrylat oligome ctia axit béo bao gdm céc gdc axit béo bao
hoa, t6t hon 13 cac gbe axit béo bio hoa c6 14 dén 20 nguyén tir cacbon, van tt hon nita
13 16 dén 18 nguyén tir cacbon.
Muyec in khic 18m c6 thé héa rén bang birc xa theo diém bt ky trong s6 cac didm néu
trén, trong d6 mdt hodc nhiéu hop chét c6 thé hoa rin béng blrc xa khac trong $6 mot
hodc nhiéu hop chit c6 thé hoa rin bing biic xa 1a cac chit pha lodng phan tmg
(met)acrylat monome duoc chon tir nhém gdm cb céac mono(met)acrylat monome, cac
di(met)acrylat monome, cac tri(met)acrylat monome, cac tetra(met)acrylat monome va
cac hén hop ctia chang.
Muyc in khic 16m c6 thé héa rén bang biic xa theo diém bét ky trong s6 cac diém néu
trén, trong d6 mot hoac nhiéu hop chét c6 thé hoa rén béng burc xa khac trong sb mot
hodc nhiéu hop chat co thé hoa rin bé'mg birc xa dwoc chon tir nhom gém cO cac uretan
(met)acrylat oligome, cac epoxy (met)acrylat oligome va cac hdn hop cua ching.
Muc in khic 16m c6 thé hoa rin bang birc xa theo didm bAt ky trong s cac didm néu
trén, trong do chét hoat dong bé mat axit alkylaren sulfonic 1a axit (C1-C14-alkyl)-aren
sulfonic, tot hon 1d mudi amoni hodc mudi amoni dugc thé alkyl cua axit (C4-C14-
alkyl)-aren sulfonic, t6t hon nita 1d mudi amoni hodc mudi amoni duoc thé alkyl cua
axit (C4-C14-alkyl)-benzen sulfonic.
Muyc in khic 16m c6 thé hoa rin bang birc xa theo diém bt ky trong s6 cac diém néu
trén, trong d6 muc in ndy con bao gém tir khoang 1% theo trong lugng dén khoang 7%
theo trong luong ctia mot hodc nhiéu sép, t6t hon 1a duoc chon ttr nhom gém cd cac sap
vi tinh thé, cic sip parafin, cac sap polyetylen, cac sdp flocacbon, cac sap
polytetrafloroetylen, cac sép Fischer-Tropsch, cac chét ong silicon, cac sap ong, cac sap
candelilla, cac sip montan, cic sdp carnauba va céc hdn hop cta ching, cic phan trim
trong lugng dugc dua trén téng trong luong ciia muc in khic 16m c6 thé héa rin bing
btlrc xa.
Muc in khic 1dm c¢6 thé hoa rin bang bic xa theo didm bAt ky trong s cac diém néu
trén, trong d6 muc in nay con bao gdm mdt hodc nhiéu thanh phﬁn tao mau dugc chon
tir nhém gdm co6 cac chit mau khong d6i mau, cac thudc nhudém va céc hdn hop cua
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chung, t5t hon 13 firoc chon tir nhém gém ¢b cac chit mau hitu co khong déi mau, cic
chit mau vo co khong dbi mau va cac hdn hop cua chung.

Muc in khic 16m c6 thé héa rén bang birc xa theo diém bAt ky trong sb cac diém néu
trén, trong d6 myc in nay con bao gém mot hodc nhiéu vat ligu c6 thé doc bing may tbt
hon 1a duogc chon tir nhom gém O cac vat liéu tur tinh, cac vat li€u phat quang, cac vat
liéu dan dién, cac vat liéu hip thu tia hong ngoai va cac hon hop cua chiing.

Mau hinh hodc hinh anh dwoc tao ra tir myc in khic 13m c6 thé hoa rén bing birc xa theo
diém bt ky trong sb cac diém tir diém 1 dén diém 10.

Tai liéu bao an bao gdm mAu hinh hodc hinh 4nh theo diém 11.

Quy trinh tao ra mAu hinh hoic hinh anh, quy trinh nay bao gom:

a) budc cip muc in khic 16m c6 thé héa rén bang birc xa theo diém bét ky trong sb cac
diém tr diém 1 dén diém 10 cho tAm in dugc khic hinh khéc 15m,

b) budrc lau sach phan thira bt ky ctia muc in khic 16m c6 thé héa rén bang birc xa bang
cach st dung truc lau polyme va budc lam sach truc lau polyme v6i dung dich lau chira
nuéce cé tinh kiém két hop v6i mot hodc nhidu phuong tién co hoc,

¢) bude in mau hinh hogc hinh anh bing tAm in dwoc khic hinh khic 16m bang cach 4p
muec in khic 16m c6 thé hoa rin béng birc xa Ién trén nén, va

d) budc hoa rin muc in khic 16m c6 thé hoa rin bé‘mg burc xa béng su birc xa.

Quy trinh theo diém 13, trong d6 nén duoc chon tir nhom gdm c6 cac gidy hoic céc vat
liéu dang soi khac, cac vat liéu chta giéy, cac chat déo va céac polyme, cac chit déo hodc
cac polyme duoc kim loai hoa, cac vat liéu composit va cac hon hop hodc cac dang két
hop ctia ching.

Quy trinh theo diém 13 hodc diém 14, trong d¢6 muc in khic 18m c6 thé héa rén bang
bure xa 1a muc in khéc 16m c6 thé hoa rin bang UV-Vis va trong d6 budc d) hda rin muyc

in khic 16m c6 thé hoa rin bing UV-Vis dugc thuc hién véi sy birc xa UV-Vis.

48



49062 49/49

Fig. 1A

Fig. 1B
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