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Linh vue ki thuét dwoc dé cap

Sang ché dé cap dén muc va ché phdm phu trén co s& nuédce, bao gdm son
béng in dé. Cac ché phdm nay dic biét thich hop dé in trén mang polyme cé thé
co, nhu mang dung cho cac nhan boc co trén bao goi thuc pham va dugc pham.
Trong mdt sb trudong hop, cac ché pham nay ciing c6 thé duoc in trén mang

polyme ma khong thé co.

Tinh trang k§ thuit ciia sang ché

Muc va 16p pht dung cho mang polyme co thuong dugc trén co s¢ dung
mdi. Tuy nhién c6 cac van dé lién quan dén muc va 16p phi trén co s& dung
mdi. Vi du, dung mdi thuong dé bay hoi, va vi cac 1y do an toan va méi trudng,
dung moi dé bay hoi khong duge wa thich. Hon nita, dung mdi dé bay hoi con
lai trong muc hodc 16p phu kho thuong di chuyén ra khoi muc hodc 16p phu nay,
va, khi nén duoc dung dé bao g61, nhu dbi vai thue phém hodc duoc phém, lam
nhiém ban san pham.

Céac muc trén co s& nudc cd ban trén thi truong hién nay dung cho viéc in
lén mang polyme cd thé co, va mang polyme khic, thuong bao gdm nhua
polyuretan, nhya acrylic, nhua xenluloza, va/hodc nhua este epoxy. Nhiéur loai
muc ¢6 ban trén thi truong hién nay chtra bisphenol-A (BPA), chét nay da duoc
thay 13 doc hai.

W02016/028850 md td muc va 1ép pht trén co s& nudc chira polyme
acrylic tu lién két ngang. Muc va 16p phu nay thich hop dé in 1én nén gidy va bia
cimg dugc phu va khong dugce phu, nhu duge sir dung trong bao goi thuc pham.

EP1493762 md ta nhua polyuretan hitu dung dudi dang cac chét két dinh
trong muc dé in cac 6ng boc co. Ciling duoc md ta la cac muc chira nhya

polyuretan, va phuong phap didu ché va st dung nhua polyuretan.



38726

JP2004-238578 mé ta muc chira polyuretan va nhua xenluloza, va cac
muc nay thich hop dé in 1én cac mang olefin cua nhén co.

JP2011-148302 mo ti nhdn co ma dugc in trén it nhit mot bé mat bang
muc hodc 16p phu chtra nhya uretan acrylic va nhua acrylic hodc chtra nhua
uretan acrylic, nhua acrylic va nhya trén co s¢ xenluloza.

JP2011-153172 md ta muc in dung cho cac nhan, trong d6 muc chtra
nhua xenluloza, nhua acrylic va cdc monome co thé hoa ran boi nang luong.

US2006/0246243 va W02005/005507 mo ta nhua polyuretan, va muc
chira nhua ma thich hop dé in 1én céac 6ng boc co.

US2010/0212830 md ta cac ché phdm ran nhiét khong chira dung méi bao
gdm it nhat mét (iso)xyanat, va chit hoa rén 4n trén co s& nito, va tly y chira cac
nhua epoxy va céac chét 1am bién ddi. Cac ché pham ndy duoc st dung dé lién
két, dtic, bit kin va phu nén, cu thé 12 cdc bd phén dién tu.

1US2009/0297796 md ta muc in ludi trén co sé nudc ma co thé thich hop
cho cdc phuong phap in khac, chu yéu chira cac chat nhuém mau chuyén dung
va chét lién két ngang.

US7807739 mb ta ché pham chira nudc dé phii nén, ché pham nay chura
polyme c6 thé lién két ngang, polyme acrylic va epoxysilan.

US2013/0309516 d& cap dén ché pham 16p phu chira polyme acrylic ¢6
nhiét do chuyén héa thuy tinh thap, ma chira nhém chuc cé thé 1ién két ngang va
chét lién két ngang.

JP 3301267 dé cap dén muc mau nudc chira nhua dé su dung trén tAm soi
ubn séng.

CN101812255 dé cap dén muc chtra nhua acrylic dé str dung trén cac
tong chiu nhiét cao.

JP H04-225081 md ta ché phdm muc in chtra nude ma bao gdm mudbi axit
nhua, nudc, chit mau va hop chét chelat hoa kim loai hitu co. Muc nay hitu

dung dé in bia c4c tong.
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Van cin c¢6 muc, 16p phil va son 16t trén co s& nudc ma thich hgp dé in

trén mang polyme co thé co dung dé bao gbi va c6 tinh chét d6 bén tang cuong.

Ban chit k§ thuit ciia sing ché
Séang ché d& xuht muc va ché pham phu, va son béng in d¢, chira polyme
acrylic tu lién Kkét ngang, chét két tu, va it nhat mét nhil twong silicon. Myc va
ché phdm phu dic biét thich hop dé in trén mang polyme ¢6 thé co, nhu mang st
dung cho céac nhan boc co. Cac ché phém nay cling cé thé dugc st dung trén
mang polyme ma khong thé co. Muc in va ché pham phu ndy cho thdy cac tinh
chit d6 bén va bam dinh tt.
Theo mot khia canh cu thé, sang ché dé xuit quy trinh in trén nén polyme,
bao gébm céc budc:
a) cAp muc hodc ché pham phu chua:
i) it nhat mot polyme acrylic tu lién két ngang;
ii) it nhAt mot chat két ty;
iii) it nhAt mét nhii tuong silicon; va
iv) nudc;
v) trong d6 polyme acrylic tu lién két ngang c6 nhiét do chuyén hoa
thuy tinh 16n hon 0°C.
b) pht muyc hosc ché pham phil ctia budc a) vao nén polyme; va
¢) sdy muc hozc ché pham pht trén nén polyme.
Theo mot khia canh khac, sang ché @& xuit nén polyme duoc in dugc tao
ra boi quy trinh theo sang ché.
Theo mét phuong an, nén polyme dugc in 12 mang polyme cé thé co.
Theo mét phuong é&n, sang ché d& xuét san pham bao gdm nén polyme

duoc in dugc tao ra bdi quy trinh theo sang ché.

M6 ta chi tiét sang ché
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Cn hidu ring phin m t4 chung néu trén va phan md ta chi tiét dudi day
chi dé 1am vi du va giai thich, va khong gi6i han déi tuong bat ky dugc yéu cau
bao ho.

Cac dé muc chi duoc st dung cho muc dich t6 chtrc sip xép va khong
nhim gidi han sdng ché theo cach bat ky.

Trir khi duoc xac dinh theo cach khac, tht ca cac thuat ngit k§ thuat va
thuat ngt khoa hoc st dung & déy c6 cung nghia nhu thuong dugc hiéu béi
ngudi c¢6 hiéu biét trung binh trong linh vyc k¥ thuét nay. T4t ca cac bang doc
quyén sang ché, don yéu cau cap bang ddc quyén sang ché, don duoc cong bd va
cong bd don, website va céc tai liéu cong bd khéc dé cap dén trong toan bd phan
mo ta & day, trir khi dugc luu ¥ theo cach khac, dugc két hop dé tham khao toan
bd cho muc dich bét ky.

P3 thiy rang muc hoic son bong in de chira polyme acrylic tu lién két
ngang, chét k&t tu, va {t nhat mot nhii twong silicon, c6 thé ¢6 tinh chat dinh t6t
trén mang polyme co thé co, cing véi céc tinh chét do bén can thiét khi polyme
acrylic tu lién két ngang ¢6 nhiét 6 chuyén héa thiy tinh (Tg) 16n hon 0°C. C6
loi néu polyme acrylic tu lién két ngang c6 Tg nam trong khoang ttr 20°C dén
70°C.

Dinh nghia

Trong don nay, viéc st dung sd it bao gdm ca sb nhiéu trir khi c6 quy
dinh khac. Nhu dugc st dung & day, dang s6 it “mot” dugce du dinh bao gém ca
dang s6 nhidu, trir khi c6 quy dinh khac.

Trong don ndy, viéc st dung “hodc” nghia la “va/hodc” trir khi c6 quy
dinh khac.

Nhu duoc st dung ¢ day, thuat nglt “bao gdm” va/hodc “chira” xac dinh
su ¢ mét cua cac déu hiéu, sb nguyén, budc, thao tac, chi tiét va/hoic bd phan
ma khong loai trir sy c6 mat hodc bd sung ctia mot hodc nhidu diu hiéu, sb
nguyén, budc, thao tac, chi tiét, bo phan va/hoic nhoém khac clia ching. Hon

9 66 A9 e 1,299 C¢ 397 ¢

nita, vi mic d6 ma thuat ngft “bao gom”, “cd”, “véi”, “tao boi”, “gom c6” hoac
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cac bién thé cta chung duoc st dung trong phan mb ta chi tiét hodc yéu cau bao
ho, cac thuat ngft nhu vay dugce du dinh 1a bao gém theo cach tuong tu véi thuat
nglt “chira”.

Nhu duoc st dung & day, cac khoang va lugng cd thé dugc dién dat duéi
dang “quanh” mot tri sé hoic khoang cu thé. “Khoang” duge du dinh ciing bao
gdm luong chinh xac. Vi vay “khoang 5%” nghia la “khoéang 5%” va ca “5%”.
“Khoang” nghia 1a trong sai sd thir nghiém thong thuong d6i véi ung dung hoic
muc dich du dinh.

Nhu dugc st dung & day, thuét ngit “muc va (cac) ché pham pht”, “(c4c)
muc va (cac) son bong in d&”, “(cac) son bong in d¢”, “(cac) muc”, “(céc) son
bong”, “(cac) ché phim phi”, “(c4c) 16p phu” va twong tu, khi duge dé cap
trong sang ché, déu d& cap dén cac ché pham theo sang ché.

Nhu duoc st dung & day, thudt nglt “san pham” hozc “cac san pham”
nghia 13 nén hodc san phim san xuit. Cac vi du vé san pham bao gbm, nhung
khéng chi gidi han &: cac nén nhu gidy, chat déo, mang chéat déo hoic polyme,
thay tinh, gém, kim loai, composit, va tuong tu; va cac san phém san xuét nhu
xuét ban phém (vi du cudn sach moéng), nhin, va vat liéu bao géi (vi du mang
polyme mém déo c6 thé co va khong thé co, va bia cic tong hodc cac tong ubn
song), dd chira (vi du chai, hop), polyolefin (vi du polyetylen hodc
polypropylen), polyeste (vi du polyetylen terephtalat), 14 kim loai (vi du 1a nhom
dat mong), polyeste dugc kim loai hoa, dd chira bang kim loai va tht tuong tu.

Trong phin md ta nay, tht ca cac phan va ty 18 phan trim 1a theo khéi
luong (% trong lugng hodc % khéi luong trén co s& téng khdi luong) va tat ca
nhiét do 1a theo °C trur khi c6 quy dinh khac.

Muec va son béng in d¢ va quy trinh in trén mang polyme mém déo

Polyme tu lién két ngang chira nhém chttrc ma tu phan ung, va bdi vay
thuc su khong yéu cau st dung chit ddng phan tmg riéng biét. Polyme tur lién

két ngang thuong & dang thé phan tan trong nudc hodc nhil tuong va thudng la
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san pham ca it nhét hai monome ma phan tmg v6i nhau. Vi du, polyme nhu vay
¢6 thé chtra ca nhém chirc cacbonyl 1an amin.

C6 mdt sb co ché nho d6 polyme co thé tu lién két ngang. Mot co ché 1a
bang cach str dung polyme tach pha, nhu polyme 18i-v6. Polyme vo la ua nudec,
trong khi polyme 151 1a ky nudc. V6 ua nude duy tri thé phan tan, trong khi 13i
ky nuéc tao ra cac vi tri phan Gng dé lién két ngang.

Thong thudng, trong linh vuc polyme acrylic tu li€n két ngang, polyme
chtra cac nhém keton lién két ngang & nhiét do trong phong khi két hop véi cac
hop chét c6 hai hogc nhidu nhém chtrc ma dé phan tmg vé phia cacbonyl. Mot vi
du v& céc hop chit phan tng nay 13 bishydrazit. Nhii tuong acrylic tu lién két
ngang dugc cip dudi dang céc san pham mot 16.

Phén tmg tu lién két ngang, phu thudc vao loai acrylic, cling ¢6 thé duogc
khoi mao boi sy bay hoi cua nude khi sdy, su thay dbi d6 pH cua chit mang,
hodc bang cach hoa ran & nhiét do cao trong d6 phan ting lién két ngang dién ra
nhanh hon hodc cdc nhém phan Umg duoc tach khéi.

M6t vi du vé su tu lién két ngang dugc thé hién trong GB-A-2045768, ma
md ta thé phan tan dugc trén co s san pham polyme héa nhil tuong cta hon hop
monome chu yéu chira cac monome alkyl (met)acrylat thap, cac luong nhé cla
axit (met)acrylic, va glyxidyl (met)acrylat.

Gén day, cac hat polyme c6 hinh thai gradient lién tuc da dugc phat trién.
Véi co ché nay, cac nhém keton ¢6 nhiéu trong cic ving Tg thip cta hat
polyme. Polyme tu li€n két ngang duoc didu ché bang cach polyme héa nhil
twong. Bang cach st dung hinh théi gradient, cAn it hodc khong can dung moi
két tu, va nhiét do tao mang tbi thiéu thép hon 5°C 14 ¢6 thé thuc hién, trong khi
van duy tri cé4c tinh chét do bén mong mudn.

Phuong phép diéu ché céc thé phan tan acrylic tu lién két ngang 13 dé thuc
hién su polyme héa nhil tuong, nhung cling bao gdm trong hén hgp mot oligome
acrylic chira cdc nhém phan ung va/hodc cung phan tng. Trong quy trinh nay,

oligome phan ting d3 duoc ghép 1én hat 16i c6 hinh thai gradient.
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Polyme acrylic tu lién két ngang c6 thé bao gom, vi du, cac chét két dinh
dugc chon tur nhom bao gdm copolyme styren-etse acrylic, copolyme styren/etse
acrylic chira cadc nhoém acrylamit, va t5t hon 14 copolyme trén co s¢ acrylonitril,
metacrylamit, va este acrylic.

T8t hon néu polyme acrylic tu lién két ngang dugc tao ra tir cic monome
phan tmg ma bao gbm it nhit mét monome dugc chon tir nhdém bao gdm axit
metyl acrylic (methyl acrylic acid: MAA), metyl metacrylat (methyl
metacrylate: MMA), butyl acrylat, butyl metacrylat, styren, va metyl styren. Co
loi néu polyme tu lién két ngang 12 copolyme styren/este acrylic.

Theo mot phuong an uu tién clia sang ché, polyme tu lién két ngang duoc
tao ra boi phan tmg cacbonyl/amin. C6 lgi néu acrylat c6 nhém N-metylol d6i
xtmg, vi du nhu, N-isobutoxy metylol acrylamit (N-isobutoxy methylol
acrylamide: NiBMA), dugc st dung. Cac vi du vé acrylat c6 ban trén thi truong
duogc tao ra tir cdc monome nhu vay bao gdm, nhung khong chi gi6i han o,
Alberdingk AC2714VP, Synthomer AM00035, Organikkimyan Orgal PO86V,
va DSM Neocryls XK12 va XK14.

Tg cha polyme acrylic dé cap dén polyme acrylic truée khi tu lién két
ngang. Tg cao hon ngin chdn sy tao gel sém ctia polyme acrylic. Théng thuong,
polyme acrylic tu lién két ngang c6 Tg 16n hon 0°C. T4t hon néu polyme acrylic
tu lién két ngang co thé co Tg nam trong khoang tur 20° dén 70°C. Vi du,
polyme acrylic tu lién két ngang c6 thé c6 Tg ndm trong khoang tir 20°C dén
65°C; hoic tur khoang 20°C dén 60°C; hoic tir khoang 20°C dén 55°C; hoac tir
20°C dén 50°C; hoic tir 20°C dén 45°C; hodc tir 20°C dén 40°C; hodc tir khoang
20°C dén 35°C; hodc tir khoang 20°C dén 30°C; hoic tir khoang 20°C dén 25°C;
hodc tir khoang 25°C dén 70°C; hoac tir khoang 25°C dén 65°C; hoic tu khoang
25°C dén 60°C: hodc tir khoang 25°C dén 55°C; hodc tir khoang 25°C dén 50°C;
hodc tur khoang 25°C dén 45°C; hoic tir khoang 25°C dén 40°C; hoic tir khoang
25°C dén 35°C; hodc tir khoang 25°C dén 30°C; hodc tir khoang 30°C dén 70°C;
hodc tir khoang 30°C dén 65°C; hodc tir khoang 30°C dén 60°C; hodc tir khoang
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30°C dén 55°C; hoic tir khoang 30°C dén 50°C; hodc tir khoang 30°C dén 45°C;
hodc tir khoang 30°C dén 40°C; hoic tir khoang 30°C dén 35°C; hoic tir khoang
35°C dén 70°C; hoiic tir khoang 35°C dén 65°C; hodc tir khoang 35°C dén 60°C;
hoiic tir khoang 35°C dén 55°C; hoic tir khoang 35°C dén 50°C; hodc tir khoang
35°C dén 45°C; hoic tir khoang 35°C dén 40°C; hodc tir khoang 40°C dén 70°C;
hodc tur khoang 40°C dén 65°C; hoic tir khoang 40°C dén 60°C; hoic tir khoang
40°C dén 55°C: hoic tir khoang 40°C dén 50°C; hodc tir khoang 40°C dén 45°C;
hoic tir khoang 45°C dén 70°C; hoic tir khoang 45°C dén 65°C; hodc tir khoang
45°C dén 60°C: hoic tir khoang 45°C dén 55°C; hoic tir khoang 45°C dén 50°C.
C6 loi néu polyme acrylic tu lién két ngang c6 Tg ndm trong khoang tir 40°C
dén 60°C.

Thong thudng, myc va son béng in dé theo sang ché chira polyme acrylic
(polyme acrylic tu lién két ngang + polyme acrylic khong tu lién két ngang) voi
lwvong nam trong khoang tir 15% khdi lugng dén 70% khéi luong, trén co s
tdng khdi luong clia muc hodc ché phim son béng in de. Vi dy, muc hodc son
bdéng in d¢ theo sang ché c6 thé chira polyme acrylic véi lugng nim trong
khoang tir 15% khdi luong dén 65% khéi lugng, trén co s& tdng khéi lugng clia
muc hodc ché phdm son béng in d¢; hodc tir khoang 15% khéi luong dén 60%
khéi luong; hodc tir khoang 15% khédi luong dén 55% khdi luong; hodc tir
khoang 15% khéi luong dén 50% khéi luong; hodc tir khoang 15% khéi luong
dén 45% khdi luong; hodc tir khoang 15% khéi luong dén 40% khdi luong; hodc
tr khoang 15% khéi lugng dén 30% khéi lugng; hodc tir khoang 15% khéi
luong dén 25% khéi luong; hodc tir khoang 15% khdi luong dén 20% khéi
lugng; hoac tur khoang 20% khdi luong dén 70% khdi luong; hodc tir khoang
20% khéi luong dén 65% khdi luong; hodc tir khoang 20% khéi lugng dén 60%
khéi luong; hodc tir khoang 20% khdi luong dén 55% khdi lugng; hodc tu
khoang 20% khéi luong dén 50% khéi luong; hodc tir khoang 20% khéi luong
dén 45% khdi luong; hoac tir khoang 20% khdi luong dén 40% khdi luong; hodc
tr khoang 20% khéi luong dén 35% khéi luong; hodc tir khoang 20% khdi
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luong dén 30% khéi luong; hodc tir khoang 20% khdi luong dén 25% khéi
lugng; hodc tir khoang 25% khéi luong dén 70% khdi luong; hodc tir khoang
25% khdi luong dén 65% khdi lugng; hodc tir khoang 25% khdi luong dén 60%
khdi luong; hodc tir khoang 25% khdi luong dén 55% khdi luong; hozc tur
khoang 25% khdi lugng dén 50% khoi luong; hodc tir khoang 25% khéi luong
dén 45% khéi luong; hoic tir khoang 25% khdi lugng dén 40% khéi lugng; hodc
tir khoang 25% khéi luong dén 35% khdi luong; hodc tir khoang 25% khoi
luong dén 30% khéi luong.

Tir khoang 50% khéi luong dén 85% khéi luong clia polyme acrylic la tu
lién két ngang, trén co s& téng khéi lugng ctia polyme acrylic (tic la trén co s¢
tdng khdi lugng cta [ty lién két ngang] + [khong tu lién két ngang]). Vi du,
polyme acrylic tu lién két ngang co thé c6 mit véi luong tir khoang 50% khéi
lwong dén 80% khdi luong, trén co s& tong khéi lwong ctia polyme acrylic; hoac
tir khoang 50% khéi luong dén 75% khdi lugng; hodc tir khoang 50% khoi
luong dén 70% khdi luong; hodc tir khoang 50% khéi luong dén 65% khdi
lugng; hodc tur khoang 50% khéi luong dén 60% khdi luong; hodc tir khoang
50% khdi luong dén 55% khéi lugng; hodc tir khoang 55% khéi luong dén 85%
khdi luong; hodc tir khoang 55% khéi luong dén 80% khdi lugng; hodc tur
khoang 55% khdi luong dén 75% khdi luong; hodc tir khoang 55% khéi luong
dén 70% khdi luong; hodc tur khoang 55% khéi luong dén 65% khdi lugng; hoac
tu khoang 55% khéi luong dén 60% khdi luong; hodc tir khoang 60% khéi
lugng dén 85% khdi luong; hodc tir khoang 60% khéi luong dén 80% khdi
lugng; hodc tir khoang 60% khéi luong dén 75% khdi luong; hodc tir khoang
60% khéi lwong dén 70% khdi lugng; hodc tir khoang 60% khdi lugng dén 65%
khéi luong.

Muc va son bdng theo sang ché thuong chtra polyme acrylic tu lién két
ngang voi lugng nam trong khoang tir 5% khéi luong dén 60% khéi luong, trén
co SO téng khdi luong cia muc hoac ché phém son béng. Vi du, myc hodc son

bong c6 thé chira lwgng polyme acrylic tu lién két ngang véi lugng nam trong

-10-
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khoang tur 5% khéi luong dén 55% khéi, trén co sé téng khéi luong ctia muc
hodc son bong; hodc tir khoang 5% khéi luong dén 50% khéi luong; hodc tir
khoang 5% khéi lugng dén 45% khdi luong; hodc tir khoang 5% khéi luong dén
40% khdi luong; hoac tur khoang 5% khéi luong dén 35% khéi luong; hoic tur
khoang 5% khéi luong dén 30% khéi luong; hodc tir khoang 5% khéi lwong dén
25% khéi luong; hodc tir khoang 5% khdi luong dén 20% khéi luong; hoic tir
khoang 5% khdi lugng dén 15% khéi luong; hodc tir khoang 5% khéi luong dén
10% khéi luong; hodc tir khoang 10% khéi luong dén 60% khdi luong; hodc tir
khoang 10% khéi luong dén 55% khéi lugng; hodc tir khoang 10% khoi luong
dén 50% khéi luong; hodc tir khoang 10% khéi lugng dén 45% khdi lugng; hodc
fir khoang 10% khéi luong dén 40% khéi lugng; hodc tir khoang 10% khoi
luong dén 35% khéi luong; hodc tir khoang 10% khéi lwong dén 30% khoi
luong; hoac tur khoang 1096ﬁkh6iluqng dén,2596‘kh6iluqng;hoéctﬁfkhoéng
10% khdi luong dén 20% khéi luong; hoic tir khoang 10% khéi luong dén 15%
khéi luong; hodc tir khoang 15% khéi luong dén 60% khéi luong; hodc tir
khoang 15% khéi lugng dén 55% khéi luong; hodc tir khoang 15% khéi luong
dén 50% khdi luong; hodc tir khoang 15% khéi luong dén 45% khdi luong; hodc
tr khoang 15% khdi luong dén 40% khdi luong; hodc tir khoang 15% khéi
lugng dén 35% khéi luong; hodc tir khoang 15% khdi luong dén 30% khoi
luong; hodc tur khoang 15% khéi luong dén 25% khdi luong; hodc tir khoang
15% khéi luong dén 20% khéi luong; hodc tir khoang 20% khéi luong dén 60%
khéi luong; hodc tir khoang 20% khéi lugng dén 55% khéi lugng; hodc tir
khoang 20% khdi luong dén 50% khéi luong; hodc tir khoang 20% khéi luong
dén 45% khdi lugng; hoac tir khoang 20% khéi luong dén 40% khéi lugng; hodc
tir khoang 20% khéi luong dén 35% khéi luong; hodc tir khoang 20% khoi
luong dén 30% khdi lugng; hodc tir khoang 20% khéi lwong dén 25% khéi
lugng; hodc tir khoang 25% khdi luong dén 60% khdi luong; hoac tir khoang
25% khéi lugng dén 55% khéi luong; hosc tir khoang 25% khéi luong dén 50%
khéi luong; hodc tur khoang 25% khdi luong dén 45% khdi luong; hodc tur
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khoang 25% khéi luong dén 40% khdi luong; hodc tir khoang 25% khdi luong
dén 35% khdi lugng; hodc tir khoang 25% khdi luong dén 30% khéi luong; hodc
tir khoang 25% khdi luong dén 20% khéi lugng.

Muc va son bdng in deé theo sang ché chira chét két tu (tAc nhan két tu).
Chét két tu t6i vu hda sy tao mang. Chét két tu thuc hién chirc nang dudi dang
céc chét déo hoéa tam thoi dbi v6i hat polyme, va giam nhidt do tao mang toi
thiéu (minimum film formation temperature: MFFT) cta polyme nhd tuong.
Chét két tu thong thuong bao gdm cac dung mdi nhu rugu este, este, va ete
glycol. Vi du vé chét két tu dung mdi nhu vay bao gdm, nhung khdng chi gidi
han &, ruou este Eastman Texanol, dung mdi Eastman EEH, va dung moi
Eastman DB. Nhii tuong acrylic ¢6 Tg thp ciing c6 thé duoc st dung 1am chét
két tu. C6 loi néu chat két tu s dung trong séng ché 13 nhil tuong acrylic,
thudng ¢6 Tg nho hon 20°C, t8t hon néu nho hon 0°C. Chét két tu thich hop bao
gdm, nhung khdng chi giéi han &, Dow Lucidene 605, DSM NeoCryl A-1125,
NeoCryl A-2095, BASF Joncryl 8052, va BASF Joncryl ECO 2124.

Thong thuong, muc va son béng in de theo sang ché chira chét két tu véi
lwong nam trong khoang tr 2% khéi lugng dén 20% khéi luong, trén co sé téng
khéi lwong ctia muc hoic ché phdm son béng, t6t hon néu tir 5% khdi luong dén
15% khéi luong. Vi du, myc va son bong in de c6 thé chtra chat két tu véi luong
tir khoang 2% khéi luong dén 15% khdi luong; hodc tir khoang 2% khéi luong
dén 10% khéi luong; hodic tir khoang 2% khdi lugng dén 5% khoi luong; hodc
ttr khoang 5% khdi luong dén 20% khdi luong; hodc tir khoang 5% khdi luong
dén 15% khdi luong; hodc tir khoang 5% khéi luong dén 10% khéi luong.

Muc va son bong in de theo sang ché ciing chira nhil tuong silicon. Viéc
bd sung nhii twong silicon vao ché pham gitip cai thién cac tinh chét d6 bén téng
thé. Nhil twong silicon thich hop bao gdm, nhung khong chi gi6i han &, DC 84,
DC 51, va DC 209S tir Dow Corning, va Worleeadd 350. Céc silicon nay 1a cac

cac nhil twong polydimetylsiloxan khéi luong phan tir cao, chira cac nhém
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silanol phan tig. Theo cach khac, nhil twong silicon phan tung da tao khoi c6 thé
dugc sir dung.

Théng thuong, muc va son boéng in d¢ theo sang ché chra nhil tuong
silicon vé6i luong ndm trong khoang tir 0,2% khdi lwong dén 3% khéi luong, trén
co s& tong khéi luong ctia muc hodc ché phém son bong, t5t hon néu nam trong
khoang tur 1% khdi lugng dén 2% khéi lugng. Vi du, muc va son béng in de c6
thé chira nhil twong silicon véi luong nam trong khoang tir 0,2% khéi luong dén
2.5% khdi luong; hodc tir khoang 0,2% khéi lugng dén 2% khoi lugng; hogc tir
khoang 0,2% khéi luong dén 1,5% khéi luong; hodc tir khoang 0,2% khéi lugng
dén 1% khdi lugng; hodc tir khoang 0,2% khdi luong dén 0,5% khéi luong; hoac
tr khoang 0,5% khoi luong dén 3% khéi luong; hodc tur khoang 0,5% khdi
luong dén 2,5% khdi luong; hodc tir khoang 0,5% khdi luong dén 2% khbi
lugng; hodc tur khoang 0,5% khdi luong dén 1,5% khéi luong; hodc tir khoang
0,5% khéi luong dén 1% khéi luong; hodc tir khoang 1% khdi luong dén 3%
khéi lwong; hodc tir khoang 1% khdi lugng dén 2,5% khéi luong; hodc tir
khoang 1% khéi luong dén 2% khdi luong; hodc tir khoang 1% khéi luong dén
1,5% khéi lugng.

Muc va son béng in de theo sang ché chira nuée. Nuée co thé duge bd
sung truc tiép, hodc co thé duoc chtra trong céc ché phdm nay duéi dang mot
phan ctia nhil tuong acrylic hodc silicon. Thong thuong, muc va son bdéng in de
theo sang ché chira nuéc véi lugng ndm trong khoang tir 25% khéi lugng dén
50% khdi luong, trén co s& téng khdi luong ctia myc hodc son béng in de. Vi
du, muc va son bong in de theo sang ché c6 thé chira nude voi lugng nam trong
khoang tir 25% khéi luong dén 45% khdi luong; hodc tir khoang 25% khi
luong dén 40% khéiluqng;hoéciﬁfkhoéng 25% khdi luong dén 35% khi
luong; hodc tur khoang 25% khoi luong dén 30% khdi luong; hodc tir khoang
30% khdi lugng dén 50% khéi luong; hoic tir khoang 30% khéi luong dén 45%
khéi luong; hodc tir khoang 30% khdi luong dén 40% khdi luong; hoidc tur
khoang 30% khéi lugng dén 35% khdi luong; hoic tir khoang 35% khéi luong
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dén 50% khdi luong; hodic tir khoang 35% khdi lugng dén 45% khéi lugng; hoic
tir khoang 35% khéi luong dén 40% khéi lugng; hodc tir khoang 40% khoi
luong dén 50% khéi luong; hodc tir khoang 40% khéi luong dén 45% khoi
luong; hodc tir khoang 45% khéi lugng dén 50% khéi lugng.

Muec va son bong in d¢ theo sang ché tiy ¥ con chira mot hodc nhiéu chat
mau. Chit mau nhu vay bao gém chit nhuém mau va/hoic thudc nhudm. Vi du
vé chit nhuém mau hitu co hodc vd co thich hop bao gém mudi than, k&m oxit,
titan dioxit, phtaloxyanin, antraquinon, perylen, cacbazol, monoazo va
disazobenzimidazol, rhodamin, indigoit, quinacridon, diazopyrantron,
dinitranilin, pyrazol, diazopyrantron, dinityanilin, pyrazol, dianisidin, pyrantron,
tetracloroisoindolin, dioxazin, monoazoacrylit va antrapyrimidin. Thubc nhudém
bao gébm nhung khong chi giéi han & thubc nhudém azo, thuéc nhudm
antraquinon, thudc nhudm xanten, thudc nhudm azin, cac hon hop cua chung va
thudc nhudm tuong tu.

Khi ¢6 mat, chit nhudém mau va thudc nhudm hitu co thuong c6 mit voi
lugng ndm trong khoang tir 0,1% dén 7% (khoi luong/khdi lugng), trén co s&
téng khdi luong ctia muc hodc son bong in dé. Vi duy, chit nhudm mau va thudc
nhudm hitu co co thé c6 mat véi luong nam trong khoang tur 0,1% dén 6,5%;
hodc 0,1% dén 6%; hodc 0,1% dén 5,5%; hodc 0,1% dén 5%; hodc 0,1% dén
4.5%:; hoic 0,1% dén 4%; hodc 0,1% dén 3,5%; hoic 0,1% dén 3%; hoac 0,1%
dén 2,5%; hoiic 0,1% dén 2%; hodc 0,1% dén 1,5%; hodc 0,1% dén 1%; hodc
0,1% dén 0,5%; hodc 0,5% dén 7%; hodc 0,5% dén 6,5%; hodc 0,5% dén 6%;
hodc 0,5% dén 5,5%; hodc 0,5% dén 5%; hodc 0,5% dén 4,5%; hogc 0,5% dén
4%; hodc 0,5% dén 3,5%; hodc 0,5% dén 3%; hodc 0,5% dén 2,5%; hoac 0,5%
dén 2%: hodc 0,5% dén 1,5%; hoic 0,5% dén 1%; hoac 1% dén 7%; hoic 1%
dén 6,5%; hodic 1% dén 6%; hodc 1% dén 5,5%; hodc 1% dén 5%; hogc 1% dén
4,5%; hodc 1% dén 4%; hoic 1% dén 3,5%; hodc 1% dén 3%; hogc 1% dén
2,5%; hodc 1% dén 2%; hodc 1% dén 1,5%.
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Khi c6 mat, chat nhuém mau vo co thudng cd mat véi luong ndm trong
khoang tir 1% dén 40% (khéi luong/khdi lugng), trén co s& tdng khéi lwgng cla
muc ho#c son bong in de. Vi duy, chét nhuém mau vo co ¢ thé ¢6 mat véi luong
nam trong khoang tir 1% dén 35%; hodc 1% dén 30%; hoac 1% dén 25%:; hoic
1% dén 20%; hoic 1% dén 15%; hoac tir khoang 1% dén 10%; hoac tir khoang
1% dén 5%; hodic 5% dén 40%; hodc 5% dén 35%; hodc 5% dén 30%; hodc 5%
dén 25%: hodic 5% dén 20%; hodc 5% dén 15%; hoic tir khoang 5% dén 10%;
hodc tir khoang 10% dén 40% hoic 10% dén 35%: hoic 10% dén 30%; hoic
10% dén 25%; hodc 10% dén 20%; hodic 10% dén 15%; hoac 15% dén 40%;
hoic 15% dén 35%; hodc 15% dén 30%; hodc 15% dén 25%; hogc 15% dén
20%: hodc 20% dén 40%; hodc 20% dén 35%; hodc 20% dén 30%; hodc 20%
dén 25%.

Muc va son bong in de theo sang ché ¢6 thé tuy y chira mot hoac nhiéu
chét phu gia khac. Céc chét phu gia nhu vay bao gbm, nhung khong chi giéi han
&, chit tro gitip tham uét, rugu, nhil trong sap polyetylen, thé phén tan sép, chat
chéngtao'bon amoniac, chit khur bot, chétphéntén,chétlénlén.dhﬂLsﬁhcon,
cht 1am thay dbi luru bién, chat déo héa, va tuong tu.

Vi du vé céc chét phu gia nhu vy bao gdm isopropanol va n-propanol;
nhil tvong sap polyetylen nhu Munzing Lubraprint 2036 va Byk Aquacer 531;
thé phan tan sap nhu Munzing Lubraprint 499, Keim Ultralube D816 va
Crayvallac WW1001; chit chéng tao bot nhu Byk 023 va Evonik Tegofoamex
1488; chét tro giup thdm udt nhu Evonik TegoWet 500, Byk Dynwet 800 va Air
Products Surfynol ADOI; chét diét sinh vat nhu WR-0268 tir Thor Chemicals,
va chit phan tan nhu Byk Disperbyk 190.

Khi c6 mat, chit phu gia nhu vay thuong cé mit véi lugng ndm trong
khoang tur 0,1% khéi luong dén 5% khéi luong, trén co s& téng khdi luong cua
muc hodc ché pham son béng in d¢. Vi du, chét phu gia c6 thé c6 mat véi lugng
tir khoang 0,1% khdi luong dén 4,5% khéi lugng; hodc tir khoang 0,1% khéi
luong dén 4% khdi lugng; hoac tur khoang 0,1% khdi luong dén 3,5% khoi
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lugng; hodc tir khoang 0,1% khéi luong dén 3% khéi luong; hodc tir khoang
0,1% khéi luong dén 2,5% khéi lugng; hodc tir khoang 0,1% khdi luong dén 2%
khéi luong; hodc tir khoang 0,1% khéi luong dén 1,5% khdi luong; hodc tir
Khoang 0,1% khéi luong dén 1% khdi lugng; hodc tir khoang 0,1% khoi luong
dén 0,5% khéi luong; hodc tir khoang 0,5% khdi luong dén 5% khdi luong; hoic
tir khoang 0,5% khéi luong dén 4,5% khéi luong; hoac tir khoang 0,5% khéi
luong dén 4% khdi lugng; hodc tur khoang 0,5% khdi luong dén 3,5% khdi
lugng; hodc tir khoang 0,5% khéi luong dén 3% khoi luong; hoac tir khoang
0,5% khéi luong dén 2,5% khéi luong; hodc tir khoang 0,5% khdi luong dén 2%
khéi luong; hodc tir khoang 0,5% khéi luong dén 1,5% khdi luong; hodc tir
khoang 0,5% khéi luong dén 1% khdi luong.

T4t hon néu muc va son bong in deé theo sang ché gan nhu khong chta
bisphenol-A (BPA), va co loi néu khong chira etse epoxy. BPA va este epoxy
ddu c6 tinh ddc. Ngoai ra, khi myc hodc son bong in dé dugc ap dung vdi bao
2041 thuc phim hoic dugc pham, BPA va/hoic este epoxy bét ky c6 mit ¢6 thé di
chuyén vao san phim, 1am nhiém bén.

Néu c6 mit, muc va son bong in deé theo sang ché chita BPA véi luong
nho hon hoac béng 300 ppm. Vi du, BPA ¢6 thé c6 mit voi luong nho hon 250
ppm; hodc nhé hon 200 ppm; hodc nhé hon 150 ppm; hodc nhé hon 100 ppm.
C6 loi néu muc va son béng in dé theo sang ché khong chira BPA.

Néu c6 mat, muc va son béng in dé theo sang ché chura este epoxy véi
lvong nho hon hodc bing 30% khdi lugng, trén co s téng khdi luong cia myc
hodc ché phim son béng in d¢. Vi du, muc va son béng in de theo sang ché co
thé chira este epoxy véi lugng nho hon 25% khdi lwong; hodc nhé hon 20% khéi
lugng; hodc nhd hon 15% khéi luong; hodc nhé hon 10% khéi luong; hodc nhod
hon 5% khéi luong; hodc nho hon 1% khdi luong. C6 loi néu muc va son bong
in dé theo sang ché khong chira este epoxy.

Muec va son bdong in de¢ theo sang ché c6 thé duogc st dung cho loai in bét

ky, nhung c6 lgi néu ching la muc hodc ché pham phu dé in 16m hoéc in ndi
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bing khudn mém. Tét hon néu muc va son béng in d¢ theo sang ché da duogc
didu ché dé s dung trén nén mang polyme cd thé co, va cling ¢ thé duoc str
dung cho nén mang polyme khong co. Nén thong dung nhét st dung trong viéc
xtr Iy co do nhiét 1a polyetylen terephtalat (PET), nhung muc va son béng in de
theo sang ché ciing thich hop cho mang polyme mém déo khéc. Vi du vé mang
polyme khéc bao gdm polypropylen dugc dinh hudng (oriented polypropylene:
OPP), polyvinylclorua (polyvinylchloride: PVC), polystyren duoc dinh hudng
(oriented polystyrene: OPS), va mang axit polylactic (polylactic acid film:
PLA). Mang polyme ¢o thé duoc, vi du, st dung cho mot khoang rong cac san
phim &ng boc cb thé co. Cac mang loai co ndy thuong hoat héa & nhiét do nam
trong khoang tur 55°C dén 65°C, va c6 thé co dén 75% ngang véi hudng doc
méy. Can luu ¥ rang muc va son bong in dé theo sang ché ciing thich hop dé sir
dung trén cac mang ma hoat hoa ngoai khoang nhiét do tir 55°C dén 65°C, hoiic
trén cac mang ma khong hoat hoa nhiét mét chut nao.

Tt hon néu muc va son béng in dé theo sang ché ciing duoc chép nhan
dbi voi trang thai tiép xuc truc tiép voi thuc pham boi cac co quan diéu hanh.
Uu tién 13 tit ca cac chat st dung trong muc va son bong in d¢ da dugc thu
nghiém thanh cong d6i v6i kha nang di chuyén, va dugc chip nhéan theo Luat
kidm soat cac chit doc hai (Toxic Substances Control Act: TSCA) va boi Cuc
quan ly thue pham va dugc phim (Food and Drug Administration: FDA).

Theo mot phuong &n, sang ché d& cap dén muc acrylic trén co s¢ nudce aé
in 1én mang polyme co thé co do nhiét ma c6 thé duoc co béi nudc/hoi nudc,
trai véi muc trén co sé nudce theo giai phap ky thuat da biét ma c6 thé chi dugc
co béi birc xa hdng ngoai. Tt hon néu muc trén co s& nudce theo sang ché duogc
in bang phuong phap in ndi bang khudn mém hodc in 16m, nhung khéng chi gidi
han & hai phuong phép in nay. Muc nay la twong ty muc néu trong WO
2016/028850, nhung dugc diéu ché dac biét cho viéc in ndi bang khudn mém

hodc in 16m, dic biét 1a trén mang polyme co thé co.
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Theo mét phuong 4n khac, muc va son béng in de theo sang ché c6 thé
duoc str dung cho céc tui dung stra/nudce €p duoc lam bang mang polyme khong
thé co trong. Trong phan 16n céc truong hop, mang la polypropylen, nhung cac
mang khéc cling co thé dugc st dung, nhu, vi du, bao gdm, nhung khong chi
giéi han &, mang polyetylen (polyethylene film: PE), PET, ciing nhu 14 nhom va
céc chu tric phan 16p mém déo khéc nhau.

Khi cac ché phdm nay duoc s dung 1am son bong in de, ching thuong la
trong va khong duge nhudém mau. Son béng in de duogc st dung dé bao vé muc
d3a duoc in trudc, va tao ra do bén mai mon va do bén hoa hoc ting. Tuc 1a, ban
than muc di in trudc dé bi bong, bi loai bo boi hoa chét, hoic bi hu hai boi
nhiét. Son béng in dé tao ra 16p bao vé ma c6 do bén co xat va do bén hda hoc,
va do bén nhiét, vi vAy mau in van khong bi hu hai.

Sang ché dugc md ta thém bai cac vi du dudi day.

Vi du thyce hién sang ché

Céc vi du duéi day minh hoa céc khia canh cu thé theo sang ché va khong
duoc hidu 12 giéi han pham vi clia chiing theo khia canh bat ky.

Phuong phép thtr nghiém

In

Céac mau thtr in dugc tao ra bang cach st dung thanh K quan day (9 pm)
trén cac nén mang co khac nhau, thuong cé thé mua duoc tu Gunze, Klockner,
Pentaplast. Cac nén mang co duoc sir dung 1a PVC, polyeste, PET, polyeste cai
bién bang glycol, PETG, OPS, va polypropylen. M3u in duge dé kho trong diéu
kién moi truong (25°C va d6 dm twong dbi (RH) 50%).

Thir nghiém nudce nong

Muc dugc pht vao nén mang co (kich thuéc dai khoang 300 mm va rong
khoang 150 mm), ddm bao rang mang co theo hudng ngang véi hudng in. Mau
in dugc nhung ban chim vao chau nudc duge diéu chinh & nhiét do 95°C trong

15 phut. Mau in d3 co duoc léy ra khoi nudc, duge lam phéng va duogc lam kho
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bang khan gidy. P6 dinh, do bén cao xudc va do bén nhan ctia mau in thir
nghiém duoc danh gia.

Thtr nghiém d6 dinh bang dinh

Bing dinh Scotch 610 dugc ap dung vai mau thtr in. Bing dinh nay dugc
kéo ra bang tay, bang cach kéo cham tiép theo 12 kéo nhanh, theo huéng vudng
gbc v6i bé mit cia mau in. Bang dinh dugc kéo ra ngay sau khi di dugc dinh.
P§ dinh duoc danh gia trén thang do tir 1 dén 5, hodc 1 dén 10, nhu dugc the
hién trong mdi bang két qua twong tmg.

Khi dd dinh duoc danh gia trén thang do nam trong khoang tir 1 dén 5,
diém s6 1 nhu sau:

1 = loai bé muc 16n hon 80%

2 = loai bo muc tir 60% dén 80%

3 =1loai bé muc tir 40% dén 60%

4 = loai bd myc tir 10% dén 40%

5 =1loai bd muc nhé hon 10%

Khi d6 dinh duoc danh gia trén thang do tir 1 dén 10, diém s6 1a nhu sau:

1 = loai bé muyc 16n hon hozc bang 90%

2 = loai boé muc 80%

3 =1loai bdé muc 70%

4 =loai bdé muc 60%

5 = loai bdé muc 50%

6 = loai boé muc 40%

7 = loai bo muc 30%

8 = loai bé muc 20%

9 =1loai bé muc 10%

10 = khong loai bé muc

bo bén co xudc

Mau thtr in duoc dit mat in 1én mot bé mat cing, va mit sau cia mong

ngon tré dugc cdo qua bé mat nay. Mau in dugc danh gia d6i voi mure loai bo
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muc bang cach st dung thang do nam trong khoang tir 1 dén 5 nhu dugec mod ta &
trén trong thr nghiém dinh.

Thir nghiém nhan

Mau thit in duoc kep bang ngén céi va ngon tré & mdi phia ctia mau in,
c4c ban tay cach nhau khoang 1 inso (2,54 cm), va mau thir in dugc xoay manh
béng cach xoén cac dau theo cac huéng nguge nhau, dé miat duoc in huéng vé
chinh no, trong 50 chu ky, dé mo phong viéc ubn cong mau in lap di lap lai.
Mic loai bdé muc va/hodc muic hu hai voi bé mit in duoc danh gia trén thang do
nim trong khoang tir 1 dén 5 nhu dugc md ta & trén trong thir nghiém d6 dinh.

Tht nghiém quén

Bing cach sir dung dao séc, vét rach dang chit thap duoc tao ra trong mau
in, dai khoang 5 cm ddi v6i mdi 1an cit, va muc quan duogc danh gid. Muc quan
duoc danh gia trén thang do nam trong khoang tir 1 dén 5 nhu sau:

1 = quén dang ké

2 = quén trung binh dén dang ké

3 = quan trung binh

4 = quén t6i thiéu dén quan trung binh

5 = quan t6i thiéu

Thir nghiém giot san phim méi trudng xung quanh

Mot giot san pham 1ong (duong hodc cola) duge nhéd 1én bé mit in va
dugc dé trong 24 gid & nhiét d6 trong phong. Tiép do, san pham dugc lau bang
khan gidy udt, va duge déanh gia dbi voi hu hai mau in trén thang do nim trong
khoéng tir 1 d&én 5 nhu dugc mé ta & trén trong thir nghiém do dinh.

Thir nghiém giot san pham & 30°C

Giot san pham long (duong hodc cola) dugc nho lén bé mit in. Mau in
duoc dé trong 10 duge thiét 1ap & 30°C trong 24 gio. Tiép d6, san pham duoc lau
bang khan gidy uét, va dugc danh gia vé hu hai in trén thang do nim trong
khoang tur 1 dén 5 nhu duoc mo ta & trén trong thir nghiém do dinh.

Thir nghiém nhung chim san pham
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Dai mau tht in duoc nhing chim trong lo san pham 16ng (dudng hodc
cola) trong 24 gio. Tiép d6, mau tht dugc 14y ra khoi lo, va san pham 16ng dugc
loai bo bang cach rira bang nudc. Céc mau thr duoc danh gid vé muc hu hai trén
thang do nam trong khoang tir 1 dén 5 nhu duoc md ta & trén dbi véi do dinh
bang dinh.

In hinh

Céc mau thr in duoc dit trong thiét bi thir nghiém két dinh Specac mat
d6i mit (A-A) hodic mat d6i lung (A-B), va ap suit 10 MPa dugc ap dung &
nhiét do trong phong trong 10 phut. Cac mau thtt duoc kiém tra bang mat dé
dam bao khong c6 su in hinh, va dugc danh gia trén thang do nim trong khoang
tir 1 dén 5 hoic trén thang do ndm trong khoang tir 1 dén 10, nhu duoc thé hién
trong mdi bang két qua tuong tmg. Sy in hinh 1a sy chuyén muc tlr nén nay sang
nén khéc. In hinh dang ké nghia 12 1én hon hodc bang 90% muc dugc chuyén tir
nén ndy sang nén khéc, trong khi in hinh t1 thiéu nghia 12 nhé hon hoac béang
10% muc duoc chuyén tir nén ndy sang nén khac, va tét hon néu muc khong
duoc chuyén.

Khi danh gi4 trén thang do nim trong khoang tir 1 dén 5, diém s6 cua viéc
in hinh la nhu sau:

1 = in hinh déng ké

2 = in hinh d4ng ké dén in hinh trung binh

3 = in hinh trung binh

4 = in hinh t4i thiéu dén in hinh trung binh

5 =in hinh téi thiéu

Khi danh gia trén thang do ndm trong khoang tir 1 dén 10, diém s6 in hinh
la nhu sau:

1 = chuyén muc 16n hon hoac bang 90%

2 = chuyén muc 80%

3 = chuyén muc 70%

4 = chuyén muc 60%
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5 = chuyén muc 50%

6 = chuyén muc 40%

7 = chuyén muc 30%

8 = chuyén muc 20%

9 = chuyén muc 10%

10 = khong chuyén muc

Thtr nghiém gap

MAu thir in duoc gp, va nép glp duoc gap di gap lai gifta cac ngdn tay
trong 20 gidy. Mau in d3 gép dugc danh gia vé& muc hu hai mau in trén thang do
nam trong khoang tir 1 dén 5 nhu duoc md ta & trén d6i véi thir nghiém d6 dinh.

D bén co xat udt

Céac mau in duoc phoi ngoai troi trong 7 ngay. St dung thiét bi thir
nghiém co x4t Satra (Model STM 461), dém phét (dudong kinh ngoai 25 mm)
dugc ngdm voi chét phan tmg xé4c dinh (nudc, sita, nudc €p, chét boi tron day
chuyén Saniglide, hydro peroxit (H,0,), va dugc quay trén bé mit clia mau in, &
tai 1,8 ke, K&t qua duoc ghi dudi dang sb 1dn co xat can thiét dé loai bo hoan
toan muc, sd 1an cao hon thé hién d6 bén co xat t5t hon. Khi chét bdi tron day
chuyén va hydro peroxit dugc thir nghiém, chét 1ong dugc dé trén mit nén di in
trong ba pht, tiép theo 13 thir nghiém co xat nhu dugc mo ta & trén.

Do bén co x4t udt lanh

Cac mau in kho dugc bd tri trong gau nudc va duge 1am lanh trong thoi
gian tir 16 dén 24 gio. Tip do, mAu in dugc thir nghiém bang cach st dung thi
nghiém co xat Satra vdi nudc dudi dang chét phan tng tht nghiém.

Thir nghiém co xat udt am

Mau in khé duoc luu gilt ¢ 50°C va do 4m tuong ddi 30% trong thoi gian
tir 16 dén 24 giod. Tiép d6, mau in dugc thir nghiém bang cach st dung thir
nghiém co xat Satra vdi nuéc dudi dang chét phan Ung.

Thir nghiém co xat udt bang tay
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Mau in khd dugc kep bang ngén céi va ngoén tré & mdi phia ctia mau in,
c4c ban tay cach nhau khoang 1 inso (2,54 cm), va quay manh trong 50 chu ky
dudi nudce chay, voi phia in mat d6i mat, dé mo phéng viéc udn mau in lap di
lap lai. Mic loai bd muc/son bong duwoc danh gid trén thang do nidm trong
khoang tir 1 dén 10 trong d6 mirc danh gi4 10 1a rat tot va 1 1a kém, nhu sau:

1 = loai b6 muc 16n hon hodc béng 90%

2 = loai bo muc 80%

3 =loai bo muc 70%

4 = loai bo muc 60%

5 =loai bé muc 50%

6 = loai bo muc 40%

7 = loai bo muc 30%

8 = loai boé muc 20%

9 = loai bo muc 10%

10 = khong loai béd muc

Hé s ma sat Davenport trong thir nghiém truot

Hé sb ma sat tinh va dong (CoF) dugc danh gia theo ASTM D1894, béng
cach st dung thiét bi thir nghiém Davenport CoF.

Muc va/hodc son béng in de duoc in 1é€n nén mang OPP/PET/PVC hodc
OPS. MAu thtr in it nhét dai 254 cm va rong 8 cm duoc chuin bi. Mot mau tht
duoc dan vao gia thir nghiém béng bang dinh, dadm bao rang n6 duogc gitt phang,
nhin va khong cing. Mau thtr khac dugce dan vao mit dudi cua tAm truot bang
bang dinh, dam bao rang bé mit in khong bi cham vao. Soi day dugc gan voi
tAm tuot, va tAm trugt dugc dit nhe 1én dau bén trai cta mau in trén gid thu
nghiém, vi vAy duoc bb tri ¢ tim gitta hai dau hiéu dang chit L, véi mép trude
ctia n6 thing hang véi mép bén tay phai cua cac dAu hiéu nay. Mot mtrc ching
nhé dugc dé lai trong day. Thiét bi dugc khéi dong, va tAm truot duoc kéo doc
theo gi4 thir nghiém & tdc do 15 cm/phut. Néu do CoF tinh thi man hién thi ky

thuat s6 duoc thiét 1ap lai ngay dé dam bao ring chi sb sai khong dugc ghi khi
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khéi dong. CoF duoc do véi cac mAu tht mit d6i mat (A-A) hodc mat ddi lung
(A-B).

Ma sat tinh 1a luc gitt vat khong chuyén dong chi ngay trudc thoi diém ma
vat bat dau chuyén dong. Bai vay, CoF tinh dé cap dén luc han ché chuyén dong
cua vat, vat nay khong chuyén dong trén bé mit phang tuong d6i nhan. CoF
tinh duoc ghi dudi dang chi s6 cubi (téi da) trén man hién thi k¥ thuat sb, hodc
luc ghi dugc cao nhét khi bat dau su theo ddi ciia bod ghi.

Ma sat dong 1a luc gift chuyén dong binh thuong cta vt trén bé mat. Bsi
vay, CoF dong la luc trung binh cAn thiét dé git tAm truot di chuyén doc theo
gi4 thir nghiém. Chi sé tur thiét bi thir nghiém CoF 1a gia tri trung binh cia céc
chi sb dé gitr cho tAm truot di chuyén (gié tri trung binh cta chi s6 cao nhat va
chi s6 thip nhét; hodc ¢ dugc gia tri trung binh clia vét néu st dung bd ghi k§
thuét sb b6 sung).

CoF tinh va dong dugc tinh nhu sau:

CoF =(luc theo gam)/(khéi lwong cua tam truot theo gam)

Trong do6 luc theo gam = chi sé nhan véi 10 khi do nhay dugc thiét 14p &
X1, hodc dugc nhan véi 2 khi do nhay dugc thiét 1ap & X5.

Kha nang in (in noi bang khuon mém)

Kha ning in dugc danh gié trén cac mau in san phdm. Cac mau in dugc
danh gia vé cac khuyét tat & cac vung dam ho#c nhat. Sy danh gia duogc thuc
hién trén thang mau xam, trong d6 10 = rat t&t va 1 = kém. Chi cdc mau in ma
duoc chdp nhan dé ban dudong nhu 1a phu hop d6i voi quy trinh theo sang ché.
Phan che pht muc ma s& khong in 1én nén duoc danh gia (ty 1é phan tram khong
nhan muc). Thang danh gia la nhu sau:

] = kém — khong nhan muc 16n hon hodc bang 90%

2 = kh6ng nhan muc 80%

3 = khong nhan muc 70%

4 = khdng nhan muc 60%

5 = khdng nhan muc 50%
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6 = khong nhan myc nhé hon hoéc béng 10% — chép nhan dugc dé ban

7= chép nhan dugc d8 ban — c6 thé c6 mot sb khuyét tat

8 = khuyét tat it

9 = khuyét tat rat it

10 — rAt t5t — khong c6 khuyét tat

Giat roa

Giit rira 14 s6 do muc c6 thé dugc 1am sach dé dang nhu thé ndo bai thiét
bi sau khi mAu in chay trén méy in thuong mai. Vigc gidt roa dugc danh gia boi
td in, va su giat rira dugc danh gia dudi dang c6 thé chap nhan hodc khong thé
chép nhan. Chi myc ma khong gdy ra thoi gian chét qua mirc bét ky véi qua
trinh san xuét binh thudng duong nhu ¢d thé chip nhan dugc.

Do phan giai

Do phéan giai la s& do muc van c6 thé phan giai trong ban than chung dé
dang nhu thé ndo trong qua trinh in. Néu muc khong phén giai du trong ban than
né, cac van dé in xuAt hién do su sdy muc con lai trén may in. Chi muc ma phan
giai d0 s& khong gly ra cac vAn dé in qua muc 1a dudng nhu cb thé chap nhan
dugc.

Céc vidu 1 va vi du 2. Muc tréng trén co s& nudc va myc mau xanh lo
trén co s& nudc

Muec tréng trén co s& nudce, Vi du 1, duge didu ché dé sir dung trong quy
trinh theo sang ché. Ché pham ctia Vi du 1 dugce thé hién trén Bang 1 dudi day.

Béang 1. Ché pham ctia Vi du 1, muc trang

Vit liéu Muc tring | hoang thong
thuodng
Nhil twong acrylic Neocryl XK14 30,7 20-60
Neocryl A1125 6,4 5-15
Joncryl 8052 6,2 5-15
Disperbyk 190 2,2 1-5
Tego Foamex 1488 0.3 0,1-1,0
Chét diét sinh vat giy hai WR-0268 0,2 0,1-1,0
N-Propanol 5,1 3-6
Aquacer 531 5,6 2-12
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Vat liéu Muc tréng Khoang_:,r thong
thuong

Surfynol ADO1 33 1-5

Ure 0.9 0,5-5,0

Mono propylen glycol 1,4 0,5-5,0

DC209S 1,8 0,2-3,0

Nudc 3.8 2-10

Chéit nhu¢m mau titan dioxit 32,1 15-50

Tdng % khdi lugng 100,0

Nhil tuong acrylic Neocryl XK14 1a nhii twong acrylic tu lién két ngang véi Tg

khoang 50°C.

Neocryl A1125 1a nhii twong copolyme acrylic tu lién két ngang trén co s& nude

v6i MFFT nho hon 0°C.

Joncryl 8052 1a nhil twong acrylic c6 Tg bing -35°C.

Disperbyk 190 1a chét tro gitip thdm w6t copolyme khéi styren.

Tego Foamex 1a chit khtr bot nhii twong copolyme polyete siloxan.

Aquacer 531 12 nhil twong sép PE cai bién trong nuéc.

Surfynol ADO1 1a chét hoat dong bé mit khong ion trén co s cong nghé Gemini.

DC209S 1a nhii twong silicon trong nudc.

Muc mau xanh lo trén co s& nudce, Vi du 2, duge di€u cheé de sir dung

trong sang ché. Ché phédm ctia Vi du 2 duoc thé hién trén Bang 2 dudi day. Luu

v réng mic du nuéc khéng duge liét ké dudi dang thanh phén riéng biét, nhung

ché phdm nay chta nudc vi nhil twong acrylic, nhil tuong sap, va nhil tuong

silicon chira nudc.

Bang 2. Ché pham cta Vi du 2 myc mau xanh lo

Vit liéu Muc mau xanh lo Khoang thong thuong
Nhii twong acrylic Neocryl
XK 14 42,5 20-60
Joncryl ECO2124 8,1 5-15
N-Propanol 3,4 1-5
Aquacer 531 7,5 2-12
Crayvallac WW1001 6,0 2-10
Tego Foamex 1488 0,3 0,1-1,0
Mono propylen glycol 1,5 0,5-5,0
Ure 0,9 0,5-5,0
Surfynol ADO1 3,3 1-5
DC209S 1,5 0,2-3,0
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Vit li€u Muc mau xanh lo Khoang thong thuong
Thé phan tan chit nhudm mau

(50/50 mau xanh lo va tim - 25,0 5-50

xanh duong)

Tong % khoi lugng 100,0

Joncryl ECO2124 1a nhil twong acrylic khong chira ete glycol c6 Tg bang -35°C.
Crayvallac WW1001 1a thé phan tan sap PE trong nudc.

Céac vi du so sanh 1A (mau tring) va 2A (mau xanh lo) dugc diéu ché
tuong tu cac vi du 1 va vi du 2, ngoai trur r@fmg nhil tuong acrylic tu lién Kkét
ngang NeoCryl XK14 (c6 Tg 16n hon 0°C) dugc thay thé bang nhii twong
acrylic tu lién két ngang Wallpol 01B (c6 Tg nhé hon 0°C). Cac vi du so sanh
1B (mau tréng) va 2B (mau xanh lo) 14 muc trén co s& dung moi Sleeve Flex ¢6
thé mua duogc trén thi truong tir Sun Chemical.

Vi du muc thir nghiém dugc lam giam dén dd nhét in (cbéc Zahn #2 19
giay) béng nuéc. Cac vi du 1 va vi du 2, va cac vi du so sanh 1A va vi du so
sanh 2A, duoc in 1én mang co PET 50 pm, va dugc thir nghiém nhu dugc md ta
& trén. Céc két qua duoc thé hién trén cac bang 3 dén bang 8. Thir nghiém ban
dau co ban, thir nghiém giot san pham, thtr nghiém san pham, thir nghiém quan,
va thit nghiém in hinh dugc thyc hién truée khi co. Cac két qua doi véi thir
nghiém nudc néng la sau khi co trong nudc ndng.

Bang 3. Thr nghiém ban dau co ban

In D6 dinh bang dinh | Caoxuéc | Nhin Gap
Chi Vd. 1 5 5 4 5
Vd. 1+Vd. 2 5 5 4 5
Chi Vd. 1A 4 5 4 5
Vd. 1A + Vd. 2A 4 5 4 3
Chi Vd. 1B 5 5 4 5
Vd. 1B + Vd. 2B 4 5 3 5

Bang 4. Thtr nghi€m giot san pham moi trudng xung quanh

In Duong Cola
Chi Vd. 1 5 5
Vd. 1+Vd.2 5 5
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In DPuong Cola
Chi Vd. 1A 3 3
Vd. 1A +Vd. 2A 5 5
Chi Vd. 1B 5 5
Vd. 1B + Vd. 2B 5 5

Béang 5. Tht nghiém giot san phim & 30°C

In

DPuong

Cola

Chi Vd. 1

5

Vd. 1+Vd.2

Chi Vd. 1A

Vd. 1A +Vd. 2A

Chi Vd. 1B

Vd. 1B +Vd. 2B

Dnin|n|Wlunin
Dnin|niiwn

Bang 6. Thir nghiém nhtiing chim san pham

In

Duong Cola

Chi Vd. 1

5

Vd. 1+Vd.2

Chi Vd. 1A

Vd. 1A +Vd. 2A

Chi Vd. 1B

Vd. 1B+ Vd. 2B

nNln|n|Winiu
WDn|hn|n|Wiwn

Bang 7. Tht nghiém nudc nong

In

Do dinh
bang dinh

Cao xudc

Nhan

Chi Vd. 1

5

Vd.1+Vd.2

Chi Vd. 1A

Vd. 1A + Vd. 2A

Chi Vd. 1B

Vd. 1B + Vd. 2B

AN~

Al

Wi —=—=

Bang 8. Thir nghiém quén va thir nghiém in hinh

In

Quén In hinh

Chi Vd. 1

- 5
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In Quén In hinh
Vd. 1+Vd.2 4 5
Chi Vd. 1A 4 2
Vd. 1A + Vd. 2A 4 2
Chi Vd. 1B 2 5
Vd. 1B + Vd. 2B 2 5

Vi du 3. Son bong in de trén co s& nudc.
Son bong in d¢ theo sang ché dugc didu ché theo cong thiic trong Bang 9.

Bang 9. Ché phim son bong in dé

Vit liéu Vi du 3 (OPV)
Nhil twong acrylic Neocryl XK14 61,0
Joncryl 8052 12,2
N-Propanol 4,5
Aquacer 531 10,0
Crayvallac WW1001 8,0

Tego Foamex 1488 0,3
Dynwet 800 2,0
DC209S 2,0

Tong 100,00

Céc muc so sanh cé ban trén thi trudng, muc tii chira mau dé/xanh duong
Aquathene CB (Sun Chemical) dugc in trén cac nén khéc nhau: PE, PET, va PP.
Tiép d6, son béng in d¢ theo sang ché duoc pht trén muc so sanh. Cac miu in
riéng biét cia muc so sanh trén PE, khong c6 son béng in d¢, cling dugc didu
ché. Nhu luu ¥ & trén, bat ngd 12 sang ché phat hién ra ring myuc dugc didu ché
nhu trong WO 2016/028850 la thich hop dé in trén cac nén mang polyme mém
déo c6 thé co. Tin ring cac muc ndy chi thich hop déi véi cac nén bia cimg duoc
phi polyetylen. Myc 1 (d6) va muc 2 (xanh duong) (tu bang 1 cua WO
2016/028850) duoc in trén céc nén PE, va bat ngd 14 cac két qua cho thiy réng
d6 bén co xat Satra tuong duong véi son bong in de theo sang ché. Cac két qua
d6 bén co x4t Satra d6i véi miu in duge thé hién trén bang 10. Cac két qua dugc
thong bao dudi dang s6 1an co x4t can thiét dé loai bé6 muc hoan toan, véi s6 1an
co x4t cang cao biéu thi d6 bén co x4t cang cao. Luu y rang cac két qua 1a gia tri

trung binh cta cac mau thir mau d6 va mau xanh duong.
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Bang 10. D6 bén co xat Satra

Diu boi Co xat udt
Lop A phu  hodc Nuée | Stra Nl,mc tron day | H,0O, larfh C,Q )iat
muc/nén €p A (nhing udt am

chuyén .

chim)

"Muyc tai chira mau
do/xanh duong
Aquathene CB so 30 10 > ! 1 2 2
sanh/trén PE
2 J A
OPV VEdu R | g0 140 | 100 | 40 15 30 30
2 ’ N
OPV Vi du 3/trén
PET 70 30 50 25 25 25 30
OPV Vi du 3/tén | g5 | 40 | 60 20 15 10 20
PP duc
*Muc 1 (d6 - Bang
D 100 | 60 | 40 15 15 30 30
W02016028850
/trén PE
Myc 2 (xanh
duong — Bang 1) tur
WO02016028850 80 50 50 25 25 35 40
/trén PE

!C4c mAu in riéng biét ctia cd myuc do va xanh duong Aquathene CB (muc so sanh)

duoc didu ché. Cac két qua trén Bang 10 13 gia tri trung binh ctia hai mAu in.

2Vi day 1a thir nghiém truc quan va OPV 1a trong (khong méau), myc d6 va myc xanh

duong cé céc tinh chit d6 bén kém hon dugc in trudce tién 1én nén, va OPV duoc phi dé thu

duoc két qua chinh xac. Cc muc d6 va muc xanh duong c6 tinh chét d6 bén kém hon nay c6

ban trén thi trudng dudi nhin hiéu Aquathene CB (Sun Chemical) dé st dung trén cac ti

chtra polyetylen. Trudc tién, cac mau in riéng biét cia cdc muc d6 va myc xanh duong

Aquathene CB duoc didu ché trén nén polyme dic trung trén Bang 10, va tiép d6 duoc in

chdng véi OPV Vi du 3. Céc két qua trén Bang 10 thé hién ring OPV theo sing ché tao ra cac

tinh chit do bén t&t hon véi muc ma céc tinh chét do bén tuong d6i kém khong c6 OPV Vi du

3. Céc két qua OPV trén Bang 10 1a gia tri trung binh ciia muc d6 va myc xanh duong. Pbi

v6i muc dich so sanh, cdc su co xat doi véi muc tui chira dé/xanh duong Aquathene CB

(khong c6 OPV) ciing duge thé hién trén Bang 10. Cac két qua nay thé hién ring cAc tinh cht

d6 bén dén tir OPV.
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3Muc d6 va muc xanh duong duge didu ché bing cach st dung ché phdm tir Bang 1

trong WO 2016/028850 va sau d6 dugc in va sdy riéng biét, va duoc thir nghiém doéi véi do

bén co xét. Cac két qua cho thdy ring myc trén co s& cac ché pham nay va duge in theo quy

trinh cta sang ché 1én nén polyme c6 thé co 1a tot hon nhiéu so v6i myc Aquathene ma khong

duoc in de.

Céc tinh chat vat Iy cuia OPV Vi du 3 va myc Sun néu & WO

2016/028850 duoc thir nghiém. Cac két qua nay dugc trén co sd gia tri trung

binh cta hai mau in (mot mau dé, mdt mau xanh duong) dugc in 1€n nén PE.

Céc két qua duogc thé hién trén bang 11.

Bang 11. Céc tinh chat vat 1y

2 ’ ) 3
, A . OPV Vi du 3 theo sang Muc trong

Thir nghiém khac ché W02016028850
Thir nghiém bang dinh 100% 100%
Do bén co xudc* 10 10
Do phan giai Chap nhén dugc Chap nhén dugc
Rura Chap nhén dugc Chap nhan dugc
Kha nang in, Flexo* 9 10

3 -

A1z o \ Muc 1 do —46,0; muc 2
Do bong (60°C) — 7 ngay 45,0 xanh duong — 40,0
I ~ - €

TI"lIQ’t tinh — mét doi lung — 16 0.23 0.25
ngay

Tl:u(,)“c dong — mat doi lung — 16 021 0.23
ngay

! ~ - € <

Tl:ug“[ tinh — mat d6i mit — 16 0.27 0.29
ngay

T A PPy SR

Tl:uo“c dong — mat doi mat — 16 0.18 0.20
ngay

In hinh* — mat d6i mét — 16 ngay 10 10

z * - A .

In ‘hlnh mat doi lung — 16 10 10
ngay
Thtr nghiém co xat udt bang tay™ 10 10

Két qua xac nhén réng OPV theo sang ché dat duoc su cai thién do bén

gidng nhu muc theo sang ché va WO 2016/028850.

N6i chung, cac két qua thé hién rdng myc va son bong in de theo sang che

13 thich hop dbi véi cac nén mang polyme mém déo c6 thé co (ca nén mang
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polyme khong co). Muc va son bong in de theo sang ché cho thdy cac tinh chét
tdt hon so v&i muc ¢é ban trén thi trudng.

Sang ché da duoc mo ta chi tiét, bao gdm cac phuong an uu tién cla nd.
Tuy nhién, s€ nhan thiy rang ngudi c6 hiéu biét trung binh trong linh vuc k¥
thuat nay, khi xem xét phﬁn md ta nay, co thé tién hanh cac cai bién va/hoic cai
tién trén co sd cac phuong 4n ndy, cc cai bién va cai tién nhu vy s& ndm trong

pham vi bao h cua sang che.
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YEU CAUBAO HOQ
1. Quy trinh in trén nén polyme bao gdm cac budc:
a) cap muc hodc ché pham phu chira:
i) it nhat mot polyme acrylic tu lién két ngang;
ii) it nht mot chét két tu;
iii) it nhidt mot nhii tuwong silicon; trong d6 silicon la
polydimetylsiloxan ¢6 cac nhom silanol phan tng va
1v) nudc;
trong d6 polyme acrylic tu lién két ngang c6 nhiét do chuyén hoéa thiry
tinh 16n hon 0°C.
b) pht muc hozc ché pham pht cta budc a) vao nén polyme; va

¢) say muc hoic ché phdm phu trén nén polyme.

2. Quy trinh theo diém 1, trong d6 nén polyme duogc chon tir nhom bao
gdm polypropylen dugc dinh hudng, polyvinylclorua, polystyren dugc dinh

huéng, polyetylen terephtalat, va mang axit polylactic.

3. Quy trinh theo diém 1, trong d6 polyme acrylic ty lién két ngang cla
muc hodc ché phim phii ¢6 nhiét do chuyén hoa thiy tinh nam trong khoang tir

20°C dén 70°C.

4. Quy trinh theo diém 1, trong d6 polyme acrylic tu lién két ngang cia

muc hodc ché phdm phu 14 copolyme styren/este acrylic.

5. Quy trinh theo diém 1, trong d6 polyme acrylic tu lién két ngang cta

muc hodc ché pham phu 13 nhil twong acrylic.

6. Quy trinh theo diém 1, trong d6 chét két tu c6 nhiét do chuyén héa thiy
tinh nhé hon hoic bang 20°C.

7. Quy trinh theo diém 1, trong d6 chét két tu cua polyme acrylic tu lién
két ngang 14 nhii tuong acrylic.
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8. Quy trinh theo diém 1, trong d6 muc hodc ché phdm phu chira nhii
tuong acrylic ty lién két ngang v6i luong nim trong khoang tir 5% khéi luong

dén 60% khéi luong, trén co s6 tong khéi luong clia muc hoic ché pham phu.

9. Quy trinh theo diém 1, trong d6 muc hogc ché phdm phu chira polyme
acrylic tu lién két ngang véi luong ndm trong khoang tir 30% khéi luong dén

50% khdi lugng, trén co s& téng khdi lugng ciia muc hodc ché phém phu.

10. Quy trinh theo diém 1, trong d6 muc hogc ché phim phu chira chét két
tu véi lwong ndm trong khoang tir 2% khdi luong dén 20% khdi lugng, trén co

s& tong khoi lugng clia muc hodc ché pham phu.

11. Quy trinh theo diém 1, trong d6 muc hoic ché phém phu chua nhii
tuong silicon véi luong nam trong khoang tr 0,2% khdi luong dén 3% khdi

luong, trén co s& tong khoi lugng ctia myc hodc ché pham phu.

12. Quy trinh theo diém 1, trong d6 muc hoic ché pham phi con chira

chat mau.

13. Quy trinh theo diém 1, trong d¢6 myc hodc ché phdm phu con chira thé

phéan tan chat nhuém mau.

14. Quy trinh theo diém 1, trong d6 myuc hodc ché phdm phu 1 son béng
in de.
15. Quy trinh theo diém 14, trong d6 son bong in de dugc phi truc tiép

1én nén.

16. Quy trinh theo diém 14, trong d6 son bong in d¢ dugc phi 1én mot

hodc nhiéu muc va/hodc 16p phi bén dudi thi nhét.

17. Quy trinh theo diém 1, trong d6 muc hodc ché pham phu 12 myc hodc

ché pham pht in 16m hoéac in ndi bang khudn mém.
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18. Quy trinh theo diém 1, trong d6 muc hodc ché pham phu chtra
bisphenol-A (BPA) véi lugng nhé hon hoac bang 300 ppm.

19. Quy trinh theo diém 1, trong d6 myuc hodc ché phdm phu chira este

epoxy voi lugng nho hon hodc bang 30% khbi luong.

20. Quy trinh theo diém 1, trong d6 muc hogc ché pham phu khéng chia

este epoxy.
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