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(57) Sang ché dé cap dén muc in 1ong chira nudc chira chat mau, nhya lién két
va mdi truong nude, trong d6 muc in long chira nuéc thoa mén diéu kién (1) dén
(3) dudi day: (1) muyc in long chira nude chira dung mdi hiru co voi luong bang
10% khéi lugng hodc nhé hon trén tong luong muc in long chita nudc; (2) moi
trrong nudc chira nude va dung moi hitu co (A) ¢6 d6 hoa tan trong nuwdce (100
ml, 25°C) nam trong khoang tir 1 dén 30 (g/100 ml); va (3) ty 1é cta dung moi
hitu co (A) trén dung moi hiru co con lai (B) nam trong khoang tir 10:90 dén

100:0. Sang ché con dé cap dén vat ligu in va tam nhiéu lop.
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Linh vuc kj thuat dwoc dé cip

Sang ché d& cap dén muc in 16ng chira nuwde nhu myc in 16m chira nuée hodc
muec in ndi bang khudn mém chira nuéce va tAm nhiéu 16p bang cach sir dung myc in
long chira nuée.

Tinh trang ky thuat cia sang ché

Trong nhitng ndm gan déy, tir cac quan diém v& cac van d& méi truong, tiét
kiém tai nguyén, an toan lao dong, ngan nglra tham hoa va cac van dé twong tu nén
d3 ¢6 nhu ciu vé cac muc in chtra nuéc thude kiéu nu6e st dung it dung moi hitu co
nhét c6 thé. Cac muc in chta nuéc dd duge st dung rong rai dé in thim gidy boc,
gidy phu, bia cac tdng dap song va tuong tw n6i chung va vi¢e st dung muyc in chira
nuéce da lan rong ca trong linh vye in 16m trén cdc mang vét liéu nén chét déo khong
thAm chu yéu dé 1am céc vat liéu dong goi.

So v6i cac muc in gbe dung mdi chira dung méi hiru co lam dung mdi chinh
thi cdc muc in chira nudc van con chua dat v& tinh chat 1am kho va kha ning in trén
c4c vat liéu nén kiéu mang. Do nuée c6 tdc dd kho thap va strc cing bé mit 16n nén
né ¢6 xu huéng kém vé tinh chit 1am déu déi v6i vat liéu nén khong thAm nhu mang
chét déo. Ciing c¢6 van dé 1a kha ning tao bot ciia muc xay ra khi tiép xuc lién tuc
gifta khuén in va muyc in khi in.

Thuong thi, chit 1am déu co thé mua duge trén thi truong (cling duge goi 1a
chit diéu hoa bé mat hodc tuong tu) dugc dung dé didu chinh tinh chat 1am déu cua
muec in chira nude cho vat lidu nén va chét chéng tao bot dugc dung dé diéu chinh
khé nang tao bot. Tuy nhién, do cac chéit nay con lai trong mang thdm chi ca sau khi
tao mang myc nén ching co thé anh hudng bét loi dén cac tinh chét vat Iy ctia mang
muc sau khi in. Ciling da biét 1a ché phém muc in chira nude ma nd, khi dugce in trén
mang chat déo, c6 tinh chit 1am kho va tinh chit lam déu t&t bt chap 1a myc chira

nude va nd co kha nang tai tao cac dudng manh va kha nang tai tao cac cham tot va
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né chia tir 0,01 dén 5% khdi lwong nhua copolyme acrylic chira flo thu dugc bang
cach copolyme héa monome floalkyl (met)acrylat va mot monome polyme hoa dugc
khéc dudi dang ham lugng chat rén trong ché phdm phdm myc in chtra nuéc chira
vécni nhya lién két chira nudc va chit mau 1a cac thanh phﬁn chinh (xem, vi du, PTL
1) cling con lai trong mang myc va co thé anh hudng bét loi dén céc tinh chat vat ly
ctia mang muyc sau khi in.

Hon nita, 1a myuc in chira nude st dung hon hgp dung méi ctia nuéce va ruou,
vi du, muc duge mo ta trong PTL 2 da duoc biét. Tuy nhién, muc theo PTL 2 st dung
dung moi trong d6 ty 1¢ ctia dung mdi gbc rugu trén nude nam trong khoang tir 50:50
dén 100:0 va c6 muc dich d& xuét myc in thu hoi va tai st dung c6 tinh chét 1am kho,
d6 6n dinh khi in va cé4c tinh chét vat 1y tbt, gitip thu hdi dung moi bay hoi khi in va
6 thé gitp bao v€ mdi truong, diéu nay khac hoan toan véi muc dich cia sang ché 1a
ngin chin kha néng tao bot va cai thién tinh chét 1am d&u cho vét liéu nén.

PTL 1: JP-A-H10-158565

PTL 2: W02012/008339
Ban chit ky thuat cﬁa sang ché
Vén dé can dwoe gidi quyét boi sdng ché

Muc dich cua sang ché 1a d& xuit muc in 10ng chtra nude c6 tinh chét lam
ddu rat tét ngay ca khi chi mot lugng nho ciia dung mdi hitu co duge sir dung ma
khong gdy ra kha ning tao bot cia muc khi in va c6 cac tinh chét vt ly rat tot cia
mang muyc sau khi in va dé tao ra tAm nhidu 16p bang cach st dung muyc in long chira
nudc nay.
Phuong tién dé gidi quyét vin dé

Tac gia sang ché da phét hién 1a myc in 16ng chtra nude chira chét mau, nhva
lién két va mdi trudng nudce va duoce thiét ké dé chira dung mdi hitu co (A) c6 do hoa
tan trong nudce (¢ 25°C trong 100 ml nuge) nam trong khoang tir 1 dén 30, véi ty 1&

tir 90:10 dén 100:0 nuée trén dung mdi hitu co (A) néu trén va chira 10% khéi luong
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ho#c nhd hon dung mdi hitu co (A) trén tdng lwong myc in 16ng chira nudc s& ¢6 thé
giai quyét dugc céc véAn dé néu trén.

Cu thé 12 sang ché dé cap dén muec in 16ng chira nugc chia chit mau, nhyua
lién két va moi trudong nuée, trong d6 myc in 16ng chira nuge nay thoa méan diéu kién
(1) dén (3) duéi day:

(1) muc in 16ng chira nudce chira dung moi hitu co voi lwong bang 10% khéi
lugng hodc nhé hon trén tdng lwgng myc in 1ong chtra nudc;

(2) mdi trudong nude chira nude va dung moi hitu co (A) co do hoa tan trong
nuge (100 ml, 25°C) nam trong khoang tir 1 dén 30 (g/100 ml); va

(3) ty 1& ctia dung méi hitu co (A) trén dung moi hitu co con lai (B) ndm trong
khoang tir 10:90 dén 100:0.

Hon nita, sang ché con dé cap dén muc in 16ng chira nudce, trong d6 dung mdi
hitu co (A) 1a 1-butanol va/hodc isobutanol.

Hon nita, sdng ché con dé cap dén muc in 1éng chira nudc, trong d6 nhya lién
két chira nhua acrylic hodc nhya uretan.

Hon nita, sang ché con d& cap dén muc in 16ng chira nu6e duoc tng dung
cho in ndi bang khudn mém hodc in 16m.

Hon nira, sang ché con d& cap dén vat lidu in thu dugc béng cach in muc in
16ng chira nudc trén vat liéu nén.

Hon nita, sang ché con d& cap dén thm nhiéu 16p c6 mot hodc nhidu 16p in
trén mang chit déo, trong do it nhit mot trong sb cac 16p in 1a 16p in clia myc in 1ong
chura nude.

Hiéu qua cua sdng ché

Muc in 16ng chira nude theo sang ché co tinh chét lam déu rit tt ngay ca khi
chi mot lwong nho ctia dung moi hitu co duge st dung ma khong gy ra kha nang tao
bot ctia muyc khi in va ¢6 céac tinh chét vat ly rat tt cia mang muc sau khi in.

M t3 chi tiét sang ché
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Sang ché s& dugc mo ta chi tiét. TAt ca cac tham chiéu dén thuat nglt “muyc”
duogc st dung trong phéin mo ta dudi day déu chi “muec in 16ng chira nugc”. Ngoai ra,
tht c4 “céc phan” déu chi “cac phan khéi lwong” va tit ca cac “%” déu chi “% khdi
lugng”.

Mbéi truong nudc

MBoi trudng nuéde duge dung trong muc in 1ong chira nude theo sang ché 13
mdi trudng nude chira nude la thanh phan chinh va dugc dic trung boi viée thoa mén
didu kién (1) dén (3) dudi day:

(1) muc in 1éng chira nude chira dung moi hitu co voi luong bang 10% khbi
luong hodc nhé hon trén tdng lugng muc in 16ng chira nuérc;

(2) moi trudong nude chira nwde va dung moi hitu co (A) c6 d6 hoa tan trong
nuée (100 ml, 25°C) nam trong khoang tir 1 dén 30 (g/100 ml); va

(3) ty 16 cia dung moi hitu co (A) trén dung mdi hiru co con lai (B) nim trong
khoang ttr 10:90 dén 100:0.

(1) Dung mdi hiru co (A) tét hon 1a duge chita v6i lugng bang 10% khéi
lugng hodc nho hon trén tong lwong myuc in 16ng chira nude. Trén hét, tir quan diém
vé do hoa tan trong nudc thi ham lugng nay t6t hon 1a bang 8% khéi lwong hozc nhé
hon va tt nhét 12 6% khdi lugng hodc nhé hon. Mat khac, gi6i han dwéi tét hon 1a
bing 1% khéi lugng hodc 16n hon va tét hon nita 1a 3% khoi lugng hodc 16n hon.

(2) Moi truong nude t5t hon 1a chira nuéc va dung moi hitu co (A) c6 do hoa
tan trong nudc (100 ml, 25°C) nam trong khoang tir 1 dén 30 (/100 ml). Theo sang
ché, d6 hoa tan trong nudc duge bidu dién bing gam hoa tan trong 100 ml nuée &
25°C. Céc vi du vé& dung méi hiru co (A) ¢6 do hoa tan trong nude 6 25°C bing nim
trong khoang tir 1 dén 30 bao gdm 1-butanol (d9 hoa tan 6,57 g/100 ml), isobutanol
(46 hoa tan 8,5 g/100 ml), 1-pentanol (2,2 g/100 ml), 2-metyl-2-pentanol (3,24 g/100
ml), 3-metyl-3-pentanol (4,5 g/100 ml) va metyl etyl keton (22,3 g/100 ml). Trong s&
ching thi 1-butanol (d6 hoa tan 6,57 g/100 ml) va isobutanol (d6 hoa tan 8,5 g/100
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ml) dugc wu tién.

Céc dung mdi hitu co (A) néu trén ¢ thé duoc st dung voi két hop cla hai
hogc nhiéu dung mdi trong s6 chiing khi cén.

(3) Ty 18 ctia dung méi hitu co (A) trén dung mdi hiru co con lai (B) t6t hon
I3 ndm trong khoang tir 10:90 dén 100:0. Trén hét, ty 18 t5t hon nita 1a tir 30:70 dén
100:0 va tbt nhét 1a tir 50:50 dén 100:0.

Chua 10 rang 12 khi mdi truong nude thoa mén didu kién (1) dén (3) thi muc
in long chtra nudce theo sang ché c6 tinh chét 1am déu rét t6t khong gy ra kha nang
tao bot cua muc khi in va c6 céc tinh chét vat ly rat tdt ciia mang muec sau khi in ¢6
thé thu duogc hay khong nhung duoc gia dinh nhu sau.

Cu thé 13, theo sang ché, nhu duge xac dinh trong muyc (2) & trén, dung moi
hitu co ¢6 dd hoa tan trong nudc hoi thip (chat 16ng c6 do hoa tan trong nudce nam
trong khoang tu 1 dén 30 thudng dugc coi la c6 do hoa tan thip) duoc dung véi ty 18
bang 10% hodc nhé hon so véi nude, bang cach nay strc cang bé mit c6 thé dugc can
bang va tinh chét chdng tao bot c6 thé ¢6 hidu qua.

Theo sang ché, trong sb cac dung moi néu trén, két hop trong d6 dung mdi
hitu co (A) dugc chira véi luong bang 8% khéi lugng hodc nho hon trén tbng lugng
muec in 16ng chira nuéce trong muc (1), thi dung moi hitu co (A) 1a 1-butanol va/hoac
isobutanol trong muc (2) va ty 1& cua dung mdi hitu co (A) trén dung moi hitu co con
lai (B) 1a tir30:70 dén 100:0 trong muc (3) dugc vu tién hon va két hop trong d6 dung
moi hitu co (A) dugc chira v6i lugng bang 6% khoi lugng hogc nhé hon trén tdng
luong muc in 16ng chira nude trong myc (1), thi dung modi hitu co (A) la 1-butanol
va/hodc isobutanol trong muc (2) va ty 1& cuia dung moéi hiru co (A) trén dung moi
hitu co con lai (B) ndm trong khoang tir 50:50 dén 100:0 trong muc (3) duogc wu tién
nhét.

Trong mdi truong nudce duge st dung theo sang ché thi dung méi hiru co con

lai (B) 12 dung moi hitu co tron 1An duge voi nude khong phai 1a dung mdi hitu co ¢6
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do hoa tan trong nude (100 ml, 25°C) nam trong khoang tir 1 dén 30 (g/100 ml) va
c¢6 thé duoc st dung trong khoang khong 1am giam hi¢u qua cta sang ché.

Vidu vé cac dung moi hitu co ¢ thé tron 14n hoan toan dugc voi nude ¢ dd
hoa tan trong nudc (100 ml, 25°C) bang 30 (g/100 ml) hogc nhiéu hon bao gdm céc
ruou don chirc nhu metanol, etanol, rugu n-propyl (sau day cling duge goi 1a NPA)
va rugu isopropyl (sau day ciing duge goi 1a IPA) va céc rugu polyhydric nhu cac
diol khac nhau va glyxerin.

Céc vi du v& diol bao gdm etylen glycol, 1,2-propandiol, 1,3-propandiol, 1,4-
butandiol, 1,6-hexandiol, 1,8-octandiol, 1,9-nonandiol, 1,10-decandiol, 1,12-
dodecandiol, propylen glycol, 1,2-butandiol, 3-metyl-1,3-butandiol, 1,2-pentandiol,
2-metyl-1,3-propandiol, 1,2-hexandiol, dipropylen glycol va dietylen glycol.

Céc vi du vé diol ciing bao gdm céc diol thom nhu bisphenol A va céc san
phdm cong ctia bisphenol A v&i alkylen oxit ¢6 2 hodc 3 nguyén t cacbon (s6 mol
trung binh dugc cong: 1 hodc 16n hon va 16 hodc nhé hon) nhu polyoxypropylen-
2,2-bis(4-hydroxyphenyl)propan va polyoxyetylen-2,2-bis(4-hydroxyphenyl)propan.

Ngoai ra, cac diol vong béo nhu xyclohexandiol va bisphenol A duogc hydro
hoa cling dugc bao gom.

Cling dugc bao gdm 12 céc ete nhu etylen glycol monometyl ete, etylen glycol
monoisopropyl ete, etylen glycol monobutyl ete, etylen glycol monoisobutyl ete,
dietylen glycol monometyl ete, dietylen glycol monoisopropyl ete, dietylen glycol
monobutyl ete, dietylen glycol monoisobutyl ete, propylen glycol monometyl ete,
propylen glycol monopropyl ete, dipropylen glycol monometyl ete, tripropylen glycol
monometyl ete, dietylen glycol dimetyl ete, dietylen glycol metyl etyl ete, dietylen
glycol dietyl ete, trietylen glycol dimetyl ete va etyl carbitol.

Ngoai ra, cac lacton nhu y-butyrolacton ¢6 thé ciing dugc bao gbm.

Trong sb chiing thi metanol, etanol, rugu n-propyl (sau day cling dugc goi la

NPA), rugu isopropyl (sau ddy cling dugc goi la IPA), propylen glycol, propylen
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glycol monometyl ete (1-metoxy-2-propanol) (sau ddy ciing dugc goi 1a PGM) va
etylen glycol dugc uu tién.

Vi du v& cac dung moi c6 do hoa tan trong nudc (100 ml, 25°C) nhé hon 1
(g/100 ml) bao gbm cac dung moi thom nhu toluen, cac axetat nhu butyl axetat (ngoai
trir propyl axetat va etyl axetat ¢c6 do hoa tan bang 1 g/100 ml hogc 16n hon) va cic
dung moi hydrocarbon bao gdm cac alkan mién 14 ching trén 1an dugc voi dung moi
hitu co (A) trong muyc chira nude.

Trong s6 chiing thi toluen, butyl axetat va metylxyclohexan dugc vu tién.

Néu can thi hai hodc nhiéu dung moi hitu co con lai (B) ¢6 thé duoc st dung
két hop.

Chdt mau

Muc in 16ng chtta nudce theo sang ché chtra chit mau. Cac vi du vé chat mau
bao gdm cac thudc nhudm, chit mau vo co va chit mau hitu co duge dung trong céc
muec, son, chit ghi va tuong ty néi chung. Trong s6 chung thi céac chit mau nhu chit
mau vo co va chat mau hitu co dugc vu tién.

Cac vidu vé& chit mau hitu co bao gé)m azo hoa tan, azo khong hoa tan, azo,
phtaloxyanin, phtaloxyanin ~dugc halogen héa, antraquinon, antantron,
diantraquinonyl, antrapyrimidin, perylen, perinon, quinacridon, tioindigo, dioxazin,
isoindolinon, quinophtalon, azometin azo, flavantron, diketopyrolopyrol, isoindolin,
indantron va cac chat mau mudi cacbon. Cac vi du khic bao gém cacmin 6B, do tia
C, d6 vinh ctru 2B, vang disazo, vang pyrazolon, cacmin FB, vang cromophtal, do
cromophtal, lam phtaloxyanin, luc phtaloxyanin, tim dioxazin, d6 c& quinacridon, do
quinacridon, lam indantron, vang pyrimidin, bocdo tioindigo, do co tioindigo, do
perylen, da cam perinon, vang isoindolinon, den anilin, d6 diketopyrolopyrol va chét
mau huynh quang anh sang ban ngay. Hon nita, ca cac chét mau khong xir Iy axit 14n
cac chit mau xir ly axit déu c6 thé duge st dung. Vi du cu thé vé cac chit mau hitu

co uu tién duge thé hién dudi day.
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Cacvidu v& chit mau den bao gém chat mau den 1 C.I, chéit mau den 6 C.L.,
chat mau den 7 C.1., chit mau den 9 C.I. va chét mau den 20 C.I.

Céc vi du vé chit mau indigo bao gdm chét mau lam 15 C.L, chit mau lam
15:1 C.I., chit mau lam 15:2 C.1,, chit mau lam 15:3 C.L, chit mau lam 15:4 C.L,
chét mau lam 15:5 C.L, chat mau lam 15:6 C.L., chit mau lam 16 C.1., chit mau lam
17:1 C.L, chét mau lam 22 C.I., chit mau lam 24:1 C.L, chit mau lam 25 C I, chat
mau lam 26 C.I., chit mau lam 60 C.1., chit mau lam 61 C.I., chét mau lam 62 C.1.,
chét mau lam 63 C.I., chit mau lam 64 C.L, chét mau lam 75 C.L, chit mau lam 79
C.I va chit mau lam 80 C.I..

Céc vi du vé chit mau luc bao gém chit mau luc 1 C.L, chit mau luc 4 C.I,
chit mau luc 7 C.L., chit mau luc 8 C.IL, chit mau luc 10 C.I. va chit mau luc 36 C.IL.

Cac vi du v& chit mau do bao gém chit mau d6 1 C.1., chat mau d6 2 C.L,
chit mau do 3, chit mau d6 4 C.I, chit mau d6 5 C.L, chit mau d6 6 C.I., chat mau
d6 7 C.I, chét mau d6 8 C.L, cht mau do 9 C.L, chit mau dé 10 C.I, chat mau do
11 C.I, chit mau do 12 C.L, chit mau do 15 C.I., chit mau do 16 C.L, chit mau do
17 C.L, chit mau d6 18 C.L, chét mau do 19 C.L, chdt mau d6 20 C.L, chat mau do
21 C.L, chAt mau do 22 C.L, chit mau doé 23 C.L, chit mau d6 31 C.L, chat mau do
32 C.I, chét mau do 38 C.L, chit mau do 41 C.L, chit mau d6 43 C.L, chat mau d6
46 C.I, chét mau do 48 C.I, chit mau do 48:1 C.L, chit mau d6 48:2 C.L, chét mau
d6 48:3 C.L., chét mau do 48:4 C.L., chat mau do 48:5 C.I., chat mau do 48:6 C.I, chat
mau do 49 C.L., chat mau do 49:1 C.I, chit mau do 49:2 C.I., chat mau d6 49:3 C.L,
chét mau d6 52 C.1, chit mau do 52:1 C.I., chit mau d6 52:2 C.L, cht mau d6 53
C.I, chét mau do 53:1 C.L, chit mau d6 53:2 C.I, chat mau d6 53:3 C.L, chit mau
d6 54 C.L, chit mau do 57 C.L, chit mau d6 57:1 C.I, chit mau d6 58 C.I., chit mau
d6 58:1 C.L, chit mau d6 58:2 C.I, chét mau d6 58:3 C.I, chit mau dé 58:4 C.L., chat
mau d6 60:1 C.I., chét mau d6 63 C.I., chit mau d6 63:1 C.I, chat mau d6 63:2 C.L.,

chat mau d6 63:3 C.L, chit mau d6 64:1 C.I., chat mau do 68 C.I, chit mau do 68
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C 1, chét mau d6 81:1 C.L, chit mau d6 83 C.I, chit mau d6 88 C.I., chit mau do 89
C.L, chét mau d6 95 C.I, chit mau d6 112 C.L, chit mau do 114 C.I, chit mau do
119 C.L, chét mau d6 122 C.L, chit mau 6 123 C.I, chdt mau dé 136 C.L, cht mau
d6 144 C.L, chét mau do 146 C.I, chit mau do 147 C.L, chit mau d6 149 C.L,, chat
mau d6 150 C.L, chét mau dé 164 C.L, chit mau do 166 C.I., chat mau d6 168 C.I.,
chét mau d6 169 C.I., chat mau d6 170 C.I., chit mau d6 171 C.I., chat mau do 172
C.L, chét mau d6 175 C.I, chit mau d6 176 C.I., chat mau do 177 C.L,, chit mau d6
178 C.L, chdt mau d6 179 C.L, chét mau d6 180 C.L, chit mau d6 181 C.L, chat mau
d6 182 C.L. chdt mau o 183 C.L, chit mau d6 184 C.I, cht mau do 185 C.L., chét
mau dé 187 C .1, chét mau dé 188 C.I., chét mau do 190 C.L, chat mau do 192 C.L,
chét mau dé 193 C.L, chat mau do 194 C.L, chit mau d6 200 C.I, chat mau d6 202
C.L, chét mau do 206 C.I, chit mau d6 207 C.I., chat mau do 208 C.L., chit mau d6
209 C.I., chit mau d6 210 C.I., chit mau d6 211 C.I, chat mau d6 213 C.L, chét mau
d6 214 C.I, chét mau d6 216 C.L, cht mau d6 215 C.L, chat mau d6 216 C.L, chét
mau d6 220 C.I, chAt mau d6 221 C.I, cht mau d6 223 C.I, chat mau d6 224 CI,,
chét mau dé 226 C.I., chét mau dé 237 C.I., chét mau d6 238 C.L, chat mau do6 239
C.L. chét mau d6 240 C.L, chét mau @5 242 C.L., chat mau do 245 C.L., chat mau do
247 C1., chét mau d6 248 C.I, chit mau do 251 C.I, chat mau d6 253 C.I, chit mau
d6 254 C.1, chAt mau do 255 C.I., chat mau do 256 C.I, chat mau do 257 C.L, chét
mau d6 258 C.I, chAt mau d6 260 C.I., chdt mau do 262 C.I, chat mau do 263 CI.,
chét mau d6 264 C.I., chit mau d6 266 C.I., chit mau d6 268 C.L, chat mau do 269
C.I, chét mau do 270 C.I, cht mau d6 271 C.L., chit mau d6 272 C.I va chit mau
d6 279 C.1..

Cacvidu v& chit mau tim bao gém chit mau tim 1 C.L, chit mau tim 2 C.I.,
chét mau tim 3 C.L., chAt mau tim 3:1 C.I, chit mau tim 3:3 C.L, chat mau tim 5:1
C .1, chét mau tim 13 C.I, chit mau tim 19 C.I. (ki¢uy, B kidu), chit mau tim 23 C.L,

chét mau tim 25 C.L, chét mau tim 27 C.I., chit mau tim 29 C1., chat mau tim 31
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C.L, chét mau tim 32 C.I, chit mau tim 36 C.L, cht mau tim 37 C.I., chit mau tim
38 C.L, chét mau tim 42 C.I. va chat mau tim 50 C.I..

Céc vi dy vé chit mau vang bao gdm cht mau vang 1 C.I., chit mau vang 3
C.IL, chit mau vang 12 C.I., chit mau vang 13 C.L, chAt mau vang 14 C.I., chit mau
vang 17 C.I., chat mau vang 24 C.I., chit mau vang 42 C.L, chit mau vang 55 C.L,
chit mau vang 62 C.I, chit mau vang 65 C.I., chit mau vang 74 C.L, chat mau vang
83 C.I, chit mau vang 86 C.I., chat mau vang 93 C.L, chét mau vang 94 C.I., chat
mau vang 95 C.I, chit mau vang 109 C.I, chit mau vang 110 C.I., chit mau vang
117 C.L, chit mau vang 120 C.L, chit mau vang 125 C.I., chat mau vang 128 C.I.,
chit mau vang 129 C.I, chit mau vang 137 C.L, chit mau vang 138 C.1, chit mau
vang 139 C.I, chét mau vang 147 C.L, chét mau vang 148 C.L, chat mau vang 150
C.IL, chét mau vang 151 C.L, cht mau vang 153 C.L, chit mau vang 154 C.I., chat
mau vang 155 C.I, chét mau vang 166 C.I, chit mau vang 168 C.I., chit mau vang
174 C.I, chit mau vang 180 C.L, chit mau vang 185 C.I. va chat mau vang 213 C.L.

Cac vi du vé chit mau da cam bao gém chit mau da cam 5 C.1., chit mau da
cam 13 C.I., chit mau da cam 16 C.I., chit mau da cam 34 C.I,, chét mau da cam 36
C.1., chit mau da cam 37 C.L, chit mau da cam 38 C.I, chit mau da cam 43 C.1., chét
mau da cam 51 C.I., chdt mau da cam 55 C.L, chét mau da cam 59 C.L., chit mau da
cam 61 C.I., chdt mau da cam 64 C.L, chét mau da cam 71 C.L. va chit mau da cam
74 C.1.

Céc vi du vé chit mau nau bao gdm chét mau nau 23 C.1., chit mau nau 25
C.I. va chit mau nau 26 C.L.

Trong s ching (céc chit mau néu trén) thi céc cht mau vu tién bao gém
chét mau den 7 C.I. 12 chAt mau den; cht mau lam 15 C.1, chit mau lam 15:1 C.1,
chat mau lam 15:2 C.I., chdt mau lam 15:3 C.1,, chat mau lam 15:4 C.I. va chit mau
Jam 15:6 C.I. 1a chit mau indigo; chat mau luc 7 C.L 1a chit mau luc; chit mau d6

57:1 C.I, chit mau do 48:1 C.I., cht mau do 48:2 C.I, chét mau do6 48:3 C.L., chat
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mau d6 146 C.I, chdt mau do 242 C.L, chit mau d6 185 C.L, chit mau do 122 C.I,
chAt mau do 178 C.I., chit mau dé 149 C.I, chét mau d6 144 C.I. va chat mau d6 166
C.I 13 chit mau dé; cht mau tim 23 C.I va chit mau tim 37 C.I. 1a chit mau tim;
chét mau vang 83 C.I, chit mau vang 14 C.I, chit mau vang 180 C.L va chat mau
vang 139 C.1. 1a chit mau vang; va chit mau da cam 38 C.I., chit mau da cam 13 C.1.,
chét mau da cam 34 C.L va chat mau da cam 64 CL. 1a chAt mau da cam va it nhat
mot hodc hai hodc nhiéu chit mau dugc chon tir cdc nhém néu trén tdt hon 1a duoc
st dung.

Cacvidu vé chAt mau vé co bao gé")m cac chit mau v co tréng nhu titan oxit,
ké&m oxit, k&m sunfua, bari sulfat, canxi cacbonat, crom oxit, silic oxit, litopon, tréng
antimon va thach cao. Trong s cac chat mau vo co thi viéc st dung titan oxit dugc
uu tién dic biét. Titan oxit c6 mau tring va dugc vu tién tir cic quan diém vé& kha
ning tao mau, kha nang che phu, do bén hoa hoc va do bén thoi tiét. Titan oxit dugc
xtr 1y véi silic oxit va/hodc nhom oxit duoc vu tién tr quan diém vé hiéu suét in.

Vi du vé cac chat mau vo co khong ¢ mau tréng bao gdm c4c hat nhom,
mica, bot déng thau, do son crdm, vang crém, vang catmi, do catmi, lam ultramarin,
lam sét, oxit st do, oxit st vang, den sat va ziricon. Nhom & dang bt hodc bot nhao
nhung t&t hon 1a dugc dung ¢ dang bot nhéo tir quan diém vé kha niang xur Iy va do
an toan va liéu kha nang tao 14 hodc khong tao 14 dugc sir dung dugc chon thich hop
tir quan diém vé do sang va nong do.

Puong kinh hat trung binh ctia chit mau tét hon 13 & trong khoang tir 10 dén
200 nm va t6t hon nita 1a tir 50 dén 150 nm.

Chét mau t6t hon 1a dwoc chira véi lugng di dé bao dam ndng do va kha nang
tao mau cua muc in 16ng, nghia la, voi ty 1€ nam trong khoang tur 1 dén 60% khdi
luong trén tong khdi lugng ché phdm muc va véi ty 18 nam trong khoang tir 10 dén
90% khdi lugng xét vé tj 18 khdi lugng ctia ham lugng chit rin trong ché pham muec.

Cac chit mau nay c6 theé duge st dung mot minh ho#c két hop cta hai hodc nhi€u
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trong sb chung.
Nhuea lién két

Muc in 16ng chira nuge theo sang ché chira nhua lién két. Cac vi du vé nhua
lien két bao gdm céc copolyme acrylic nhu nhya uretan, ruou polyvinyl,
polyvinylpyrolidon, axit polyacrylic, copolyme axit acrylic-acrylonitril, copolyme
kali acrylat-acrylonitril, copolyme vinyl axetat-este axit acrylic va copolyme axit
acrylic-alkyl este axit acrylic; cac nhya styren-axit acrylic nhu copolyme styren-axit
acrylic, copolyme styren-axit metacrylic, copolyme styren-axit metacrylic-alkyl este
axit acrylic, copolyme styren-o-metylstyren-axit acrylic va copolyme styren-o-
metylstyren-axit acrylic-alkyl este axit acrylic; styren-axit maleic; styren-anhydrit
maleic; cdc copolyme vinylnaphtalen-axit acrylic; cic copolyme vinylnaphtalen-axit
maleic; cac copolyme gbc vinyl axetat nhu copolyme vinyl axetat-etylen, copolyme
vinyl axetat-vinyletylen axit béo, copolyme vinyl axetat- ester axit maleic, copolyme
vinyl axetat-axit crotonic va copolyme vinyl axetat-axit acrylic; va cac mudi coa
ching. Céc chét nay c6 dugc dung két hop thich hop tuy thude vao céc tinh chét vat
ly mong mudn.

Trong sb ching (cac nhya néu trén) thi vu tién st dung nhya acrylic hodc
nhua uretan lam nhya lién két do d& mua dugc trén thi truong.
Nhyea acrylic

Nhuya acrylic khong bi giéi han cu thé va cac vi du vé né bao gbm
homopolyme hodc copolyme clia (met)acrylat va copolyme thu duoc bang cach
copolyme hoa (met)acrylat véi monome vinyl copolyme hoa duge. Vi muc dich tao
d6 phan tan trong nude va do hoa tan trong nudc ma copolyme c6 tri s6 axit duge wu
tién. Theo sang ché, “(met)acrylat” chi mot hodc ca hai trong acrylat va metacrylat
va “(met)acrylic” chi mot hodc ca hai trong acrylic va metacrylic.

Céc vi du v& (met)acrylat va monome vinyl copolyme hoa dugc véi

(met)acrylat bao gom cac alkyl (met)acrylat nhu metyl (met)acrylat, etyl (met)acrylat,
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n-butyl (met)acrylat, sec-butyl (met)acrylat, tert-butyl (met)acrylat, isopropyl
(met)acrylat va isobutyl (met)acrylat; cic (met)acrylat thom nhu benzyl (met)acrylat;
cic monome chra nhém hydroxy nhu 2-hydroxyetyl (met)acrylat va 2-
hydroxypropyl (met)acrylat; cac alkyl polyalkylen glycol mono (met)acrylat nhu
metoxypolyetylen glycol mono (met)acrylat va metoxypolypropylen glycol mono
(met)acrylat; cac (met)acrylat gbc flo nhu perfloalkyletyl (met)acrylat; cac hop chét
vinyl thom nhu styren, dan xuét styren (p-dimetylsilylstyren, (p-vinylphenyl) metyl
sunfua, p-hexynylstyren, p-metoxystyren, p-tert-butyldimetylsiloxystyren, o-
metylstyren, p-metylstyren, p-tert-butylstyren, o-metylstyren, v.v.), vinylnaphtalen,
vinylantraxen va 1,1-diphenyletylen; cac hgp chit (met)acrylat nhu glyxidyl
(met)acrylat, epoxy (met)acrylat, etylen glycol di(met)acrylat, dietylen glycol
di(met)acrylat, trimetylolpropan tri(met)acrylat, tetrametylen glycol tetra(met)acrylat,
2-hydroxy-1,3-diacryloxypropan, 2,2-bis[4-(acryloxymetoxy)phenyl]propan, 2,2-
bis[4-(acryloxyetoxy)phenyl]propan, dixyclopentenyl (met)acrylat, trixyclodecanyl
(met)acrylat, tris(acryloxyetyl) isoxyanurat va uretan (met)acrylat; cac (met)acrylat
¢6 nhém alkylamino, nhu dimetylaminoetyl (met)acrylat, dietylaminoetyl
(met)acrylat va dimetylaminopropyl (met)acrylat; cac hop chét vinylpyridin nhu 2-
vinylpyridin, 4-vinylpyridin va naphtylvinylpyridin; va cac dien lién hop nhu 1,3-
butadien, 2-metyl-1,3-butadien, 2,3-dimetyl-1,3-butadien, 1,3-pentadien, 1,3-
hexadien va 1,3-xyclohexadien. Cdc monome nay co thé dugc sit dung mot minh
hodc két hop ciia hai hodc nhidu monome nay.

Copolyme c¢ tri s§ axit co thé thu duge bing cach copolyme hdéa monome
(met)acrylic chira nhom carboxy nhu axit (met)acrylic, axit crotonic, axit itaconic,
axit maleic, axit fumaric, B-(met)acryloyloxyetyl hydro suxinat hodc B-
(met)acryloyloxyetyl hydro phtalat cho myc dich dua vao mdt hodc nhidu nhém c6
tinh axit dugc chon tr nhom gbdm nhém cacboxy va nhém cacboxylat thu dugc bang

cach trung hoa nhom cacboxy véi hop chét bazo.
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Trong truong hop dua vao nhém c6 tinh axit thi vu tién diéu chinh thich hop
lugng monome sao cho tri s6 axit ndm trong khoang mong mudn ma né s& duge md
ta chi tiét dudi day. -

Copolyme c6 thé dugc san xuét, vi du, bang cach polyme hoa cdc monome
khéc nhau trong sy c6 mét ciua chit mao dau polyme héa trong khoang nhiét do tir 50
dén 180°C va tdt hon nita 13 trong khoang nhiét do tir 80 dén 150°C. Cac vi du vé
phuong phap polyme hoéa bao gdbm phuong phép polyme hoa khéi, phwong phap
polyme hoa dung dich, phuong phap polyme héa huyén phil va phuong phép polyme
héa nhil twong. Cac vi du vé cich polyme hoa bao gdm copolyme ngiu nhién,
copolyme khéi va copolyme ghép.

Céc copolyme dugc st dung theo sang ché c6 thé thude kiéu 16i-v6. Theo
sang ché, nhua kiéu 16i-vo chi trang thai trong d6 polyme (a2) dugc phén tan trong
mdi trudng nudce bdi polyme (al) va thudng trong nhiéu trudong hop thi polyme (al)
¢ & phan ngoai cling clia céc hat nhya dé tao thanh phan vé va mot phan hodc tht ca
polyme (a2) tao thanh phan 15i. Sau day, theo sang ché, nhya tao thanh phan vo dugc
goi 1a polyme (al) va nhya tao thanh phén 161 dugc goi 1a polyme (a2).

Polyme (al) céu thanh phan vé

Trong c4c nhua kiéu 16i-vé duge st dung theo sang ché thi polyme (al) cau
thanh phﬁn vo tot hon 12 gém nhua acrylic c6 mdt hodc nhiéu nhém wa nuée duge
chon tir nhém gdm nhém cacboxy va nhom cacboxylat dugc tao bang cach trung hoa
nhom cacboxy. Trong truong hop nay, tri s axit cia phin vo tot hon 12 & trong khoang
40 mgKOH/g hodc 16n hon va 250 mgKOH/g hodc nho hon va t5t hon nita 1a 120
mgKOH/g hodc nho hon.

Nhom cacboxy ctia polyme (al) céu thanh phan v t5t hon 13 duoc trung hoa
v4i hop chit bazo dé tao thanh nhém cacboxylat.

La hop chét bazo c6 thé dung dé trung hoa, vi dy, amonidc, trietylamin,

morpholin, monoetanolamin, dietyletanolamin va twong tw c6 thé dugc st dung va
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amonifc va trietylamin tdt hon 1a duge dung dé cai thién hon nira d6 bén nudc néng,
d6 bén mon va do bén hoa hoc clia mang phl.

Luong hop chét bazo duge dung tot hon 1a & trong khoang hop chét bazo /
cac nhom cacboxy = tr 0,2 dén 2 (ty 1& mol) so véi tong lwong cac nhom cacboxy
duoc chira trong polyme (al) dé cai thién hon nita do 4n dinh phan tan trong nuéc
ctia nhya kiéu 16i-vo thu dugc.

Trong cac monome ¢6 li€n két ddi chua bdo hoa polyme hoa dugc thi sd
monome thu dugc bang cach polyme hoa monome (met)acrylic bao gdm monome
(met)acrylic c6 nhom cacboxy tot hon 1a dugc st dung. Cu thé 13, dé diéu chinh nhiét
d6 chuyén pha thuy tinh (Tgl) cta polyme (al) trong khoang tir 20 dén 100°C, uu
tién hon 13 st dung polyme thu dugc bang cach polyme hoa két hop metyl
(met)acrylat, butyl (met)acrylat, axit (met)acrylic va twong tw lam polyme (al) dé tao
thanh mang pht ¢ cac tinh chit tao mang rit t5t va do bén nudc nong, dd bén mon
va d0 bén hoa hoc rat tdt.

Polyme (a2) cdu thc‘mh phan 16

La polyme (a2) cAu thanh phan 15i, copolyme ctia cdc monome acrylic va
tuong tu gibng c4c nhya acrylic néu trén ¢6 thé dugc st dung.

Trong truong hop nay, khéi lugng phan tir trung binh theo khéi luong cua
phan 16i t&t hon 13 nam trong khoang tir 200.000 dén 3.000.000 va tdt hon nita 1a
800.000 hodic 16n hon. Tg tét hon 12 ndm trong khoang tir -30 dén 30°C.

La polyme (a2) chu thanh phan 15i, copolyme ctia cac monome acrylic va
tuong tu gibng céc nhwa acrylic néu trén co thé dugc st dung, nhung trén hét, uu tién
st dung polyme dugc san xuét trong mdi trudng nude. Cu thé 13, polyme nay c6 thé
duge san xut bang cach cung cép dong thoi hodc 1an luot monome, chit mao dau
polyme hoa va tuong tu vao binh phan tng chira mdi trudng nudc va polyme hoéa
chung. Pong thoi, tién nhil twong c¢6 dugc san xuét bang cach tron monome, moi

trudong nuée va néu can, chat hoat dong bé mat phan tng hodc tuong tu tir trude va
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tién nhil twrong va chit mao dau polyme hoa hodc tuong tu ¢6 dugc cung cAp vao binh
phan g chira mdi trudng nude va duge polyme hoa.

Céc vi du vé chit mao dau polyme hoa ¢ thé duoc st dung dé san Xuét
polyme (a2) bao gdm céc chét mao diu polyme hoa gbc nhu persulfat, peroxit hitu
co va peroxit hydro; va cac chit mao du azo nhu 4,4'-azobis(axit 4-xyanovaleric) va
2,2'-azobis(2-amidinopropan)dihydroclorua. Chét mao dau polyme hoa gbc c6 thé
dugc su dung két hop véi chét khir duoc mo ta sau day la chAt mao dau polyme hoa
oxy hoa-kht.

La persulfat; vi du, kali persulfat, natri persulfat, amoni persulfat va tuong tu
¢ thé dugc st dung. La peroxit hitu co, vi du, benzoyl peroxit, lauroyl peroxit,
decanoyl peroxit, tert-butyl cumyl peroxit, dicumyl peroxit, tert-butyl peroxylaurat,
tert-butyl peroxybenzoat, cumen hydroperoxit, p-mentan hydroperoxit, tert-butyl
hydroperoxit va tuong tu ¢6 thé duoc st dung.

Ngoai ra, la chét khir, vi du, axit ascorbic va mudi cua no, axit erytorbic va
mudi ctia né (mudi natri hodc twong tw), axit tartaric va mudi cia né, axit xitric va
mudi cua no, mubi kim loai ciia formandehyt sulfoxylat, natri tiosulfat, natri bisulfit,
st clorua va tuong tu ¢ thé dugc st dung.

Luogng chét mao dau polyme hoa duge st dung co thé 1a luong ma & d6 qua
trinh polyme hoa dién ra dé dang nhung tir quan didm v& duy tri do bén mon rat tt
ctia mang pht thu duge thi lugng dugc dung nay t6t hon 1 nhé hon va tot hon 1a nim
trong khoang ttr 0,01 dén 0,5% khéi luong trén tbng lwong cac monome dung dé san
xuét vinyl polyme (a2). Khi chit mao dau polyme hoa dugc dung két hop véi chit
kht thi tong lugng chét mao déu polyme hoa va chét khir tot hon 13 nim trong khoang
duge mo ta & trén.

Khi tién nhii trong dugc san xuét thi chit hoat dong bé mat phan tmg, chét
hoat dong bé mit mang anion, chit hoat dong bé mit khong mang ion, chét hoat dong

bé mit mang cation, chét hoat dong bé& mat ludng tinh hodc twong ty ¢o thé dugc str
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dung.

Tri sb axit ctia copolyme t6t hon 12 bang 20 mgKOH/g hodc 16n hon va 120
mgKOH/g hodc nho hon va t6t hon nita 1a 25 mgKOH hogc 16n hon. Khi tri s6 axit
bing 20 mgKOH/g hogc 16n hon thi do bén ma sat, d0 bén ma sat w6t va kha nang
chdng xudc cla tAm nhiéu 16p c6 thé duoc cai thién khi chit hoa rin dugc bd sung.

~, 6

Thuét ngit “tri sé axit” khi duoc sit dung trong ban mo ta ndy chi sb6 mili gam
kali hydroxit can dé trung hoa thanh phdn c6 tinh axit dugc chira trong 1 gam nhua.

Khdi lugng phan tir trung binh theo khéi lugng cua copolyme t6t hon 14 ndm
trong khoang tir 5.000 dén 100.000. Khi khéi lugng phan tir trung binh theo khdi
lugng bang 5.000 hodc 16n hon thi c6 xu hudng 1a do bén ma st va do bén ma sat
w6t ciia tAm nhidu 16p c6 thé dugc duy tri ma khong lam giam do bén nhiét ciia mang
nhya. Khi khéi lwong phén tir trung binh theo khdi lugng bang 100.000 hogc nho hon
thi tim nhiéu 16p c6 xu hudng c6 ca kha nang dinh v6i vat liéu nén 1an kha nang
chbng xudec.

Nhiét do chuyén pha thuy tinh (Tg) cua copolyme t6t hon 1a nam trong
khoang tir 0 dén 55°C. Khi Tg ctia copolyme bang 0°C hogc cao hon thi do bén_ cla
mang dugc duy tri va dd bén ma sat udt clia tim nhiéu 16p khong giam va khi Tg
bang 55°C hodc thap hon thi kha ndng tuong thich véi cac 16p in khac khong giam
va do bén ma sat, do bén ma sat w6t va kha ning chbéng xudc cua tAm nhiéu 16p ¢6
xu huéng dugce duy tri thuén loi.

Nhiét d6 chuyén pha thiy tinh (Tgl) theo céch goi 1a nhiét do chuyén pha
fhiy tinh tinh dugc va 1a tri s tinh duge bang phuong phép dudi day.

1/Tg (K) =(WL/T1) + (W2/T2) + ... (Wn/Tn) (phuong trinh 1)

Tg (°C) =Tg (K) - 273 (phuong trinh 2)

Trong phuong trinh 1 thi W1, W2, ... Wnla% khdi lugng ciia mdi monome
~ trén tdng lugng cac monome dung d8 san xuét polyme nay va T1, T2, ... Tn 1a nhiét

d6 chuyén pha thiy tinh (K) cua homopolyme cua mdi monome. La céc tri s6 cia T1,
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T2, ... Tn, céc tri s dugc mé ta trong 4n phém Polymer Handbook (Fourth Edition,
edited by J. Brandrup, E. H. Immergut, E. A. Grulke) dugc st dung.

Mic du nhiét d6 chuyén pha thuy tinh ciia homopolyme cua mdi monome
khong dugc mo ta trong polyme Hand Book nhung nhiét do chuyén pha thiy tinh van
dugce do bang phuong phép theo JIS K7121 bang cach st dung nhiét lugng ké quét
vi sai “DSC Q-100 (san xuét boi TA Instruments). Cu thé 13, polyme ma tir d6 dung
moi da bi loai bo hoan toan bang cach hit chan khong dugc do dbi v6i thay dbi vé
nhiét lugng trong khoang nhiét d tir -100 dén +200°C véi toc do gia nhiét bing
20°C/phut va diém ma ¢ d6 dudong thdng cach déu véi dudng thing kéo dai ctia mdi
duong co s¢ theo hudng dudng truc thing dimg va dudng cong cia phan thay d6i
ting budc cua chuyén pha thiy tinh giao nhau s& duoc 14y 1am nhiét do chuyén pha
thay tinh.

Nhuwea uretan

Céc vi du vé& nhura uretan bao gdm céc nhya uretan thu dugc bang cach phan
g polyol nhu polyete polyol, polyeste polyol hodc polycacbonat polyol, polyol ¢
nhém ua nude nhu nhém mang anion, nhém mang cation, nhém polyoxyetylen hoac
nhom polyoxyetylen-polyoxypropylen va polyisoxyanat. Ngoai ra, khéi lugng phan
tr trung binh theo khéi lwong nhya uretan ciing khong bi gidi han cu thé, nhung
thuong ¢6 thé ndm trong khoang tir 5.000 dén 200.000 va tét hon nita 1a tir 20.000
dén 150.000.

Céc vi du vé polyete polyol bao gbm céc polyete polyol thu dugce bang cach
polyme héa cong hop chét ete vong nhu etylen oxit, propylen oxit, butylen oxit, styren
oxit, epiclohydrin, tetrahydrofuran hodc xyclophenoxylen vao hop chét c6 hai hodc
nhidu nhém hydro hoat dong nhu etylen glycol, dietylen glycol, trietylen glycol,
propylen glycol, trimetylen glycol, 1,3-butandiol, 1,4-butandiol, 1,6-hexandiol,
neopentyl glycol, glyxerin, trimetyloletan, trimetylolpropan, sorbitol, sucroza, duong

aconitin, axit hemimelitic, axit phosphoric, etylendiamin, dietylentriamin,
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triisopropanolamin, pyrogalol, axit dihydroxybenzoic, axit hydroxyphtalic hodc
1,2,3-propantritiol; va cac polyete polyol thu dugc bang cach polyme hda mé vong
hop chét ete vong bang cach sir dung chét xuc tac cation, axit protonic hodc axit Lewis
lam xtc tac.

Polyeste polyol thu duoc bang phan tng ngung tu khir nuéc cla hop chét
diol, axit dicarboxylic, hop chét axit hydroxycarboxylic hodc twong tu, phan img
polyme héa mé vong hop chét este vong nhu e-caprolacton hodc twong tu va sy
copolyme hoa céac polyeste thu duge bang cac phan ung nay. Céc vi du v& hop chat
diol ding 1am nguyén liéu cho polyeste polyol bao gbm etylen glycol, propylen glycol,
1,3-propandiol, 1,4-butandiol, 1,5-pentandiol, 3-metyl-1,5-pentandiol, 1,6-hexandiol,
neopentyl glycol, dietylen glycol, trietylen glycol, tetraetylen glycol, polyetylen
glycol,  dipropylen  glycol, tripropylen glycol, polypropylen  glycol,
bishydroxyetoxybenzen, 1,4-xyclohexandiol, 1,4-xyclohexandimetanol, bisphenol A,
bisphenol A dugc hydro hoéa, hydroquinon va cac san pham cong alkylen oxit cla
chung.

Cac vi du vé axit dicarboxylic dung 1am nguyén li¢u cho polyeste polyol bao
g@)m axit sucinic, axit adipic, axit azelaic, axit sebaxic, axit dodecandicarboxylic, axit
maleic, axit  fumaric,  axit 1,3-xyclopentandicarboxylic,  axit 1,4-
xyclohexandicarboxylic, axit terephtalic, axit isophtalic, axit phtalic, axit 1,4-
naphtalendicarboxylic, axit 2,5-naphtalendicarboxylic, axit 2,6-
naphtalendicarboxylic, axit naphtalic, axit biphenyldicarboxylic va axit 1, 2-
bis(phenoxy)etan-p,p’-dicarboxylic.

Céc vi du vé axit hydroxycarboxylic dung lam nguyén li¢u cho polyeste
polyol bao gbm axit p-hydroxybenzoic va axit p-(2-hydroxyetoxy)benzoic.

La polycacbonat polyol, vi du, thu duoc bing cach cho este axit carbonic
phan tng v6i polyol khéi lugng phan tt thip, t6t hon 1a diol béo thang co thé duoc

st dung.

19

19/45



43644

L4 este axit carbonic, metyl cacbonat, dimetyl cacbonat, etyl cacbonat, dietyl
cacbonat, xyclocacbonat, diphenyl cacbonat hoac tuong tu 6 thé duge sir dung.

La polyol khdi lugng phan tir thip c6 thé phan (ng voi este axit carbonic, vi
du, cac hop chit dihydroxy khdi luong phan ti twong d6i thip nhu etylen glycol,
dietylen glycol, trietylen glycol, 1,2-propylen glycol, 1,3-propylen glycol, dipropylen
glycol, 1,4-butandiol, 1,3-butandiol, 1,2-butandiol, 2,3-butandiol, 1,5-pentandiol,
1,5-hexandiol, 2,5-hexandiol, 1,6-hexandiol, 1,7-heptandiol, 1,8-octandiol, 1,9-
nonandiol, 1,10-decandiol, 1,11-undecandiol, 1,12-dodecandiol, 1,4-xyclohexandiol,
1,4-xyclohexandimetanol, hydroquinon, resorxinol, bisphenol-A, bisphenol-F va
4,4'-biphenol, cac polyete polyol nhu polyetylen glycol, polypropylen glycol va
polyoxytetrametylen glycol, polyeste polyols nhu polyhexametylen adipat,
polyhexametylen suxinat va polycaprolacton hoic tuong tu c6 thé duge sir dung.

CAu tric polycacbonat tdt hon 13 dugc st dung trong khoang tir 10 dén 90%
khéi lugng trén tdng luong polyol va polyisoxyanat dugc dung dé san xuét nhya
uretan gdc polycacbonat.

Hon nita, nhya uretan con ¢6 nhom wa nudce @8 tao do On dinh phan tan trong
muc in 16ng chira nude. La nhém wa nude, thudng duge goi 1a nhém mang anion,
nhém mang cation hogc nhém khong mang ion ¢6 thé dugc st dung va trong sd chung
thi nhém mang anion hodc nhém mang cation tdt hon 1a dugc st dung.

L2 nhom mang anion, vi dy, nhom cacboxy, nhom cacboxylat, nhom axit
sulfonic, nhom sulfonat hodc tuong tu ¢6 thé dugc sir dung va trong s6 nay thi nhom
cacboxylat hodc nhom sulfonat ma trong d6 mot phan hogc tit ca né dugce trung hoa
bang hop chét bazo hoidc tuong tu tot hon 1a duge dung dé duy tri do phén tan tot
trong nudc.

Céc vi du vé hop chét bazo c¢6 thé duge st dung dé trung hoa nhoém cacboxy
hodc nhom axit sulfonic 1a nhom mang anion bao gém cac amin hitu co nhu amonidc,

trietylamin, pyridin va morpholin, cac alkanolamin nhu monoetanolamin va cac hop
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chét géc kim loai chtra Na, K, Li, Ca va tuong tu.

L4 nhém mang cation, vi dy, nhém amino bac bbn cod thé duoc st dung. La
axit ma no c6 thé duge sir dung dé trung hoa mot phan hoic tAt ca nhom amino béc
bdn, vi du, axit focmic, axit axetic hodc twong tu ¢6 thé duoc str dung. Hon nita, la
chét tao bac bdn ma né c6 thé duoc st dung dé tao bac bdn cho mot ph?m hodc tat ca
nhom amino bac bdn, vi dy, cac dialkyl sulfat nhu dimetyl sulfat va dietyl sulfat c6
thé duoc st dung.

Hon nita, 1 nhém khong mang ion, vi duy, cac nhom polyoxyalkylen nhu
nhém polyoxyetylen, nhom polyoxypropylen, nhoém polyoxybutylen, nhom
poly(oxyetylen-oxypropylen) va nhom p0lyoxyetylen-polyoxypropylen c6 thé dugc
sir dung. Trong s6 nay, nhom polyoxyalkylen c6 don vi oxyetylen t6t hon 1a dugc st
dung tir quan diém vé cai thién hon nita tinh va nudgce.

Khi nhom wa nude ¢ véi lugng tir 0,5 dén 30% khoi lugng trén toan b nhya
uretan thi thudn loi hon 1 d§ phén tan trong nuée duge tao va lugng cua nd tSt hon
nita 12 nim trong khoang tir 1 dén 20% khdi lugng.

Ngoai ra, chét lién két chéo duge md ta dudi dy con cd th dugc st dung
theo cac tinh chit vt ly mong mudn. Khi chit lién két chéo dugc sir dung thi uu tién
stt dung nhuya uretan c6 nhom chire c6 kha nang li€n két chéo véi nhom chirc cua chét
lién két chéo.

Céc vi du vé& nhom chie bao gdm nhém cacboxy va nhom cacboxylat ¢6 thé
duge st dung 1am nhom ua nudc. Nhém cacboxy va tuong tu gop phan cho do 6n
dinh phén tan trong nudc clia nhya uretan trong mdi trudng nude va khi ching trai
qua phan ung lién két chéo thi ching ciing c6 tdc dung nhu nhom chirc va c6 thé trai
qua phan g lién két chéo mot phﬁn ctia chit lién két chéo.

Trong trudng hop trong d6 nhom cacboxy hoic tuong tw dugc sir dung lam
nhom chire thi nhya uretan t6t hon 13 ¢6 tri sb axit nam trong khoang tir 2 dén 55 va

wu tién st dung nhua uretan c6 tri 36 axit nam trong khoang tr 15 dén 50 tir quan
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diém v& cai thién do bén. Tri sb axit duoc goi theo sang ché 1a tri s 1y thuyét duge
tinh dua vao lugng hop chét chtra nhom axit nhu polyol chira nhém cacboxy dugc
dung dé san xuét nhya uretan.

Nhuya uretan ¢6 thé duoc san xut, vi duy, bang cach phan ung polyol va
polyisoxyanat va néu cn thi thém chét kéo dai chudi.

La chat kéo dai chudi, polyamin va cac hop chét chtra nguyén tir hydro hoat
dong khéc co thé duoc st dung.

La polyamin, vi dy, cac diamin nhu etylendiamin, 1,2-propandiamin, 1,6-
hexametylendiamin, piperazin, 2.5-dimetylpiperazin, isophorondiamin, 4.4'-
dixyclohexylmetandiamin, 3,3'-dimetyl-4,4‘-dixyclohexylmetandiamin va 14-
xyclohexandiamin; N-hydroxymetylaminoetylamin, N-hydroxyetylaminoetylamin,
N-hydroxypropylaminopropylamin, N-etylaminoetylamin, N-
metylaminopropylamin; dietylentriamin, dipropylentriamin, trietylentetramin;
hydrazin, N,N'-dimetylhydrazin, 1,6-hexametylenbishydrazin; dihydrazit axit sucinic,
dihydrazit axit adipic, dihydrazit axit glutaric, dihydrazit axit sebaxic, dihydrazit axit
isophtalic; va hydrazit axit p- semicarbazidopropionic, este axit 3-semicarbazido-
propyl-carbazic va semicarbazido-3-semicarbazidometyl-3,5,5,-trimetylxyclohexan
¢6 thé duge sir dung va etylendiamin tdt hon 1a duoc st dung.

La hop chét chira hydro hoat dong khéc, vi du, cac glycol nhu etylen glycol,
dietylen glycol, trietylen glycol, propylen glycol, 1,3-propandiol, 1,3-butandiol, 1,4-
butandiol, hexametylen glycol, neopentyl glycol, sacaroza, metylen glycol, glyxerin
va sorbitol; cac phenol nhu bisphenol A, 44'-dihydroxydiphenyl, 4.,4'-
dihydroxydiphenyl ete, 4,4'-dihydroxydiphenyl sulfon, bisphenol A dugc hydro hoa
va hydroquinon; va nudc ¢6 thé duoc st dung.

Chét kéo dai chudi tét hon 1a dugc dung trong trong khoang sao cho tuong
dwong ctia nhém amino va nhém chira nguyén tir hydro hoat dong ctia chét kéo dai

chudi bing 1,9 hodc nhé hon (ty 1é twong duong), t6t hon nita 1a tir 0,0 dén 1,0 (ty 16
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tuong duong) va con tét hon nita 1a 0,5% khéi lugng so véi twong duong clia nhém
isoxyanat cua tién polyme uretan thu dugc bang cach phan tng polyol va
polyisoxyanat.

Chét kéo dai chudi c6 thé dugce st dung trong hodc sau phan ng gitta polyol
va polyisoxyanat. Hon nita, chét kéo dai chudi c6 thé ciing duoc dung khi nhya uretan
thu dugc ¢ trén duoc phan tan trong moi truong nude dé 1am cho n6 chta nuée.

Vi du vé cac polyol khong phai 1a cac polyol dugc mo ta & trén bao gbm cac
polyol khéi luong phan tir twong d6i thip nhu etylen glycol, propylen glycol, 1,3-
propandiol, 1,4-butandiol, 1,5-pentandiol, 3-metyl-1,5-pentandiol, 1,6-hexandiol,
neopentyl glycol, dietylen glycol, trietylen glycol, tetraetylen glycol, polyetylen
glycol, dipropylen glycol, tripropylen glycol, bishydroxyetoxybenzen, 1,4-
xyclohexandiol, 1,4;xyclohexandimetanol, bisphenol A, bisphenol A dugc hydro hoa,
hydroquinon va cac san pham cong alkylen oxit cua ching, glyxerin, trimetyloletan,
trimetylolpropan, sorbitol va pentaerytritol. Cac polyol nay c6 thé duoc st dung mot
minh hoic két hop cua hai hogdc nhiéu (polyol).

Céc vi du v& polyisoxyanat ma n6 phan tng véi polyol dé tao thanh nhua
uretan bao gdm cac diisoxyanat thom nhu phenylen diisoxyanat, tolylen diisoxyanat,
diphenylmetan diisoxyanat va naphtalen diisoxyanat; va diisoxyanat chtra cAu triic
béo hodc cac vong béo nhu hexametylen diisoxyanat, lysin diisoxyanat, xyclohexan
diisoxyanat, isophoron diisoxyanat, dixyclohexylmetan . diisoxyanat, xylylen
diisoxyanat va tetrametylxylylen diisoxyanat. Cac polyisoxyanat nay co thé dugc str
dung mdt minh hodc két hop cia hai hodc nhiéu (polyisoxyanat).

Nhua lién két tot hon 1a ndm trong khoang tir 5 dén 50% khéi luong xét vé
ham lwong chit rén cia muc in 16ng chira nudce theo sang ché. Khi ham luong bing
5% khdi luong hodc 16n hon thi do bén ctia mang phi myc khong gidm va kha nang
dinh véi vt liéu nén, d6 bén ma sat w6t va tuong tu dugc duy tri thuan loi. Mat khéc,

khi ham lugng bang 50% khdi lwong hodc nhd hon thi sy giam kha ning tao mau c6
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thé duoc ngin chin, sy ting dd nhdt c6 thé tranh dugc va kha ning gia cong khong
giam. Trén hét, ham luong t6t hon nira 12 tr 5 dén 40% khdi luong va tdt nhat la tir 5
dén 20% khéi lugng.

Chét hoat dong bé mdit

Theo séng ché, chét hoat dong bé mit c6 dugc bd sung tiy thudc vao cac tinh
chét vat Iy mong mubn. Chit hoat dong bé mit khong bi gidi han cu thé va cac chat
hoat dong bé mit thuong duge dung trong linh vue k¥ thuét nay cling co thé duoc st
dung. Trong sé chiing, chit hoat dong bé mit gbc axetylen va chit hoat dong bé mit
gdc alkoxylat cia rugu dugc uu tién.

Céac vidu cu thé v& chét hoat dong bé mat géc axetylen dugc st dung theo
sang ché bao g(“)m 2,5-dimetyl-3-hexyn-2,5-diol, 3,6-dimetyl-4-octyn-3,6-diol,
2.4.7,9-tetrametyl-5-dexyn-4,7-diol, 3,5-dimetyl-1-hexyn-3-ol, 3-metyl-1-butyn-3-ol,
3-metyl-1-pentyn-3-ol, 3-hexyn-2,5-diol va 2-butyn-1,4-diol. Vi du v& céc san pham
¢6 thé mua duge trén thi truong ctia ching bao gbm cac chit hoat dong bé mit gbe
axetylen glycol chua cai bién alkylen oxit nhu SURFYNOL 61, 82 va 104 (tht ca déu
san xudt boi Air Products and Chemicals, Inc.) va cac chit hoat dong bé mit axetylen
glycol cai bién alkylen oxit nhu SURFYNOL 420, 440, 465, 485, TG, 2502, DYNOL
604, 607, SURFYNOL SE, MD-20, OLFINE E1004, E1010, PD-004, EXP4300, PD-
501, PD-502 va SPC (tét ca déu san xuat boi Nissin Chemical Industry Co., Ltd.) va
ACETYLENOL EH, E40, E60, E81, E100 va E200 (At ca déu san xult boi
KAWAKEN Fine Chemicals Co., Ltd.). Trong s6 chiing, chit hoat dong bé mit
axetylen glycol cai bién alkylen oxit la wu tién.

Céc vi du cu thé v& chét hoat dong bé mat géc alkoxylat cta rugu dugc su
dung theo sang ché bao gdm DYNWET®00 (san xuit boi BYK Japan KK).

Céc chit hoat dong bé mit géc axetylen va chét hoat dong bé mit géc
alkoxylat ctia ruou néu trén c6 thé duoc str dung mot minh hodc két hop cua hai hodc

nhidu (chét hoat dong bé mit).
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Téng lugng chét hoat dong bé mat géc axetylen va/hodc chit hoat dong bé
mat gde alkoxylat cua rugu dugc bd sung tot hon 1a nam trong khoang tir 0,1 dén 1%
khéi luong trén tong lwgng muc. Cac chit hoat dong bé mit gbc axetylen nay c6 thé
duoc st dung mot minh hodc két hop ctia hai hodc nhidu (chét hoat dong bé mit géc'
axetylen) va khi tbng lwong chit hoat dong bé mat gbc axetylen va/hodc chét hoat
dong bé mat gbc alkoxylat cia ruou duge bd sung bing 0,1% khédi lugng hoic 16n
hon trén tong lvgng myc thi kha nang thAm w6t voi vat lidu nén s& dugce cai thién va
dd dinh véi vat 1iéu-nén ¢6 thé duge duy tri. Khi téng lugng chit hoat dong bé mat
gbc axetylen va/hodc chét hoat dong bé miit gdc alkoxylat cua rugu dugce bd sung
bang 1% khéi luong hodc nho hon trén tbng luong myc thi khong co6 sy giam do bén
mai mon, do bén mai mon uét va kha nang chéng xudc.

Hon nita, néu can thi chit hoat dong bé mat gbc polyme acrylic (vi du,
POLYFLOW WS-314 san xuét boi Kyoeisha Chemical Co., Ltd.) hoac chit hoat dong
bé mit g silicon cai bién (vi dy, POLYFLOW KL-401 san xuét boi Kyoeisha
Chemical Co., Ltd.) c6 thé dugc st dung. Tong luong chit hoat dong bé mit dugc
dung tot hon 1a tir 0,1 dén 1% khéi luong trén tong lugng muc vi 1y do duge mo ta &
trén.

Sdp

Theo sang ché, sap co dugc bd sung tiy thudc vao cic tinh chét vat Iy mong
mudn. Sap nay t6t hon 1a sap gbc cacbon va cac vi du vé sap cacbon bao gbm parafin
16ng, parafin ty nhién, parafin tdng hop, sap vi két tinh, sép polyetylen, sép flocacbon,
sap copolyme etylen-propylen, sap nhua tetrafloetylen va sap Fischer-Tropsch. Céac
sap nay co thé dugc st dung mdt minh hodc két hop ctia hai hodc nhiéu (sép) va tong
lugng céc sap duoc bd sung nay t6t hon 1a ndm trong khoang tir 0,5 dén 5% khdi
lugng trén tdng lugng myuc. Khi tong lugng sap duoc bd sung bang 0,5% khéi luong
ho#c 16n hon trén téng lugng muc thi do bén mai mon, do bén mai mon udt va kha

ning chdng xude co thé dugc duy tri. Khi tdng lwgng sap duoc bd sung bang 5% khéi
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luong hodc nhd hon trén téng luong muyc thi do dinh v4i vat liéu nén, do bén mai
mon, dd bén mai mon udt va kha nang chdng xudc co thé dugc duy tri.
Chdt héa rdn

Theo sang ché, chit hoa rén ¢6 duge bd sung tuy thudc vao cac tinh chét vat
ly mong muén. Chét hoa rin ndy c6 kha nang phan Ung voi axit dugc str dung theo
sang ché khong bi gidi han cu thé va chit hoa ran da biét co kha nang phan Gmg vGi
nhém axit kha dung trong moi truong nude co thé dugc st dung. Céc vi du v& chit
hoa rén bao gdm chit hoa rén gbc epoxy, chét hoa ran gde carbodiimit va chét hoa
ran gdc oxazolin.

Chét hoa rén gbc epoxy khong bi gidi han cu thé mién 1a né 1a hop chét c6 it
nhat mot nhom epoxy. Céc vi du v& chét hoa rin gbc epoxy bao gbm cac nhua epoxy
nhu bisphenol A diglyxidyl ete, bisphenol A diglyxidyl ete cai bién, novolac glyxidyl
ete, glyxerin polyglyxidyl ete va polyglyxerin polyglyxidyl ete.

Chét hoa rén gdc carbodiimit khong bi gioi han cu thé mién 1a n6 12 hop chit
¢4 it nhAt mot nhom carbodiimit (-N=C=N-). ChAt hoa rin géc carbodiimit t6t hon 12
hop chét polycarbodiimit ¢o it nhét hai nhom carbodiimit.

Chét héa ran gdc oxazolin khong bi gidi han cu thé mién 1a n6 12 hop chét c6
khung oxazolin. Cac vi du cu thé v& chét hoa rin gdc oxazolin bao gbm loai
EPOCROS san xuét bdi Nippon Shokubai Co., Ltd.

Céc vi du vé hop chét epoxy bao gdm diglyxidyl ete cua bisphenol A va cac
oligome cua no, diglyxidyl ete ciia bisphenol A duoc hydro hoa va cac oligome cua
né, diglyxidy! ortophtalat, diglyxidyl isophtalat, diglyxidyl terephtalat, diglyxidyl p-
hydroxybenzoat, diglyxidyl tetrahydrophtalat, ~diglyxidyl hexahydrophtalat,
diglyxidyl suxinat, diglyxidyl adipat, diglyxidyl sebacat, etylen glycol diglyxidyl ete,
propylen glycol diglyxidyl ete, 1,4-butandiol diglyxidyl ete, 1,6-hexandiol diglyxidyl
ete va polyalkylen glycol diglyxidyl etes, triglyxidyl trimelitat, triglyxidyl

isoxyanurat, 1,4-diglyxidyloxybenzen, diglyxidylpropylenure, glyxerol triglyxidyl

26

26/45



43644

ete, trimetyloletan triglyxidyl ete, trimetylolpropan triglyxidyl ete, pentaeritritol
tetraglyxidyl ete va triglyxidyl ete ctia cdc san pham cong glyxerolalkylenoxit.

Lugng bo sung clia chét hoa ran dugc st dung theo sang ché t6t hon 12 nim
trong khoang tr 0,1 dén 10,0% khéi lurong va tdt hon nita 14 trong khoang tir 0,5 dén
9,0% khéi luong xét vé ham lugng chét rdn cua téng lugng muyc.

Khi Iugng bb sung bing 0,1% khéi lugng hodc 16n hon thi hidu qué khi chét
hoa rén sé& thu duge va khi lwgng bo sung bang 10,0% khéi lvong hodc nhod hon thi
s& ¢ xu hudng la do dinh véi vt liéu nén, d6 bén ma sat va dod bén ma sat udt duoc
duy tri.

Theo sang ché, chit mau don, chét phén tan chAt mau, chét 1am déu, chét
chéng tao bot, chét héa déo, chit hép thu h@)ng ngoai, chét hép thu cuc tim, chét thom,
chit ham chédy va tuong tu ¢o thé cling dugc chtra. Trong sb nay, cac amit axit béo
nhu axit oleic, amit axit stearic amit va amit axit erucic dé tao do bén ma sat, tinh
chét truot va twong tu, cac chét chdng tao bot gbc silicon va khong phai gbc silicon
dé ngan chan su tao bot khi in, cac chét phén tan khéc nhau dé cai thién viéc lam udt
cac chit mau va tuong ty 12 hiru dyung.

Phurong phdp sdn xudt muec in long chira nudc

Trong muc in 1ong chira nudc theo sang ché thi phan tan chat mau thu duoc
bang cach phan tan hdn hop ma vao do chit mau, mdi truong nudc, chét phan tan,
chét chéng tao bot va tuong tu dugc bd sung bang may phan tan. Nhwa, mdi trudng
nuéc va néu can thi ca phy gia nhu chét lam déu dugc bd sung vao phén tan chét mau
thu dugc va hon hgp nay duge khudy va tron aé thu dugc myc in 16ng chira nude. La
may phan tan, may nghién bi, médy nghién Eiger, may nghién cit, may nghién gama,
may nghién Attritor hodc twong tu thudong duoc dung dé sén xudt muc in in 16m hodc
in ndi bang khudn mém déu c6 thé duge sir dung dé san xuit muc in 16ng chtra nude.

Khi muec in 10ng chira nuéce theo sang ché dugce st dung 1am muyec in ndi bang

khu6n mém thi d6 nhét c6 thé nim trong khoang tir 7 dén 25 giay va tot hon nita la
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tir 10 dén 20 gidy & 25°C st dung cbc Zahn #4 san xuét boi Rigosha & Co., Ltd. St
cing bé mit clia myuc in ndi bang khudén mém thu dugc & 25°C t6t hon 13 nim trong
khoang tir 25 dén 50 mN/m va tt hon nira la tir 33 dén 43 mN/m. Sirc céng bé mit
ctia muc cang thap thi kha nang thAm w6t ca muc voi vat liéu nén nhu mang s& cang
tdt. Tuy nhién, khi sirc cang bé mit nho hon 25 mN/m thi céc chim nira tong lién ké
¢6 xu hudng nbi véi nhau & cac phan chidm nira tong do sy lam wdt va lan rong cua
muc va diéu ndy c6 xu hudng gay ra vét ban trén bé mit in duge goi 12 cau cham.
Mait khac, khi strc cdng bé mit vuot qua 50 mN/m thi kha ning thAm udt ctia muc voi
vat liéu nén nhwr mang s& giam va vét c6 xu huong xuét hién.

Mt khac, khi muc in 16ng chira nu6e theo sang ché duogc st dung 1am muyc
in 1dm thi d6 nhdt cia nd ¢o thé nam trong khoang tir 7 dén 25 gidy va t6t hon nita la
tir 10 dén 20 gidy & 25°C sir dung cbc Zahn #3 san xuét bsi Rigosha & Co., Ltd. Stc
cang bé mit cia cac myc in 18m thu duge & 25°C tét hon 1a nim trong khoang tir 25
dén 50 mN/m va tét hon nita 1a tir 33 dén 43 mN/m nhu & myc in ndi. Strc cang bé
mat cia myuc cang thép.thi kha ning thim w6t clia muc v6i vat lidu nén nhu mang
cang tot. Tuy nhién, khi strc cing bé mat nho hon 25 mN/m thi cac chdm nira tong
1idn k& s& c6 xu hudng ndi v6i nhau & cac phan chidm nira tdng do sy 1am w6t va lan
rong cla muyc va diéu nay c6 xu hudng gay ra vét ban trén bé mit in dugc goi 1a ciu
cham. Mt khdc, khi strc cang bé mit vuot qua 50 mN/m thi kha nang thdm w6t ctia
muc véi vat liéu nén nhu mang s& giam va vét c6 xu huong xuét hién.

Vat liéu in

Vit liéu in thu dugc bang cach in myc in long chira nude theo sang ché trén
vat liéu nén dé tao ra 16p in. N6i chung, 16p in thu duoc bé‘mg cach dua muc lén vat
liéu nén bang cach st dung phuong phép in nhu in 16m hoc in ndi bing khudn mém,
]am khé muc bang cach sdy trong 10 va ¢ dinh muc. Nhiét do sdy thuong tir 40 dén
60°C.

Vi du vé vat liéu nén bao gom cdc mang lam tir cac nhya polyamit nhu nylon
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6, nylon 66 va nylon 46; cic nhya polyeste nhu polyetylen terephtalat (PET),
polyetylen naphtalat, polytrimetylen terephtalat, polytrimetylen naphtalat,
polybutylen terephtalat va polybutylen naphtalat; cdc nhwa phén hiy sinh hoc duge
dai dién boi cac axit polyhydroxycarboxylic nhu axit polylactic va cac nhua polyeste
béo nhu poly(etylen suxinat) va poly(butylen suxinat); va cac nhya nhiét déo nhu
nhwa polyolefin nhu polypropylen (PP) va polyetylen, polyimit nhya, nhya polyarylat
va cac hdn hop cua ching va cac tAm nhiéu 16p cta ching va trong s6 nay thi cac
mang lam tir polyeste, polyamit, polyetylen va polypropylen ¢ thé dugc st dung
thich hop.

Cac mang néu trén co thé 12 mang khong ciang hodc mang céng va phuong
phap san xuét chung khong bi gidi han. Chiéu day mang vat liéu nén cling khong bi
gidi han cu thé nhung thuong nam trong khoéang tir 1 dén 500 um.

Uu tién 1a bé mat in ciia mang duoc xur ly dién hoa do kha nang dinh v6i vat
liéu nén c6 thé duoc cai thién hon nira. Hon nita, silic oxit, nhom oxit hodc tuong tu
con c6 thé duge lang hoi.

Céc vi du vé vt lidu nén bao gdm gidy chét lugng cao, gidy phu, gidy nghé
thuat, gidy gia da Nhat Ban, gidy nhu gidy méng va gidy day va cac gidy tdng hop
khéc nhau ding dé in cac ap phich, to roi, vo CD, thu truc tiép, quyén séch nho, bao
bi m¥ phém, dd uéng, thude, dd choi, thiét bi va tuong tu.

Ngoai ra, trong tAm nhiéu 16p thu dugc bang cach can nhiéu vat liéu nén con
bao gdm vat lidu in ¢6 16p in, 16p in nay ¢6 thé nam trén 16p ngoai cing cua tdm nhiéu
16p (cai duge goi 12 in mit trudce) hodc c6 thé 1a tAm nhiéu 16p trong d6 16p in nam
gitra nhiéu vt liéu nén (cai duge goi 1a in mat sau). Muc in long chira nudce theo sang
ché 12 muc c6 thé duoc tng dung cho ca hai cAu tric nay.

Vi du thuc hién sang ché
Sau day, sang ché s& duge md ta chi tiét hon dua vao céc vi du. Trong cac vi

\
A0

du nay thi “phan” va “%” biu dién “cac phan khoi lugng” va “04 khoi lvong” mot
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cach tuong Ung.

Theo séng ché, khéi lwong phan tir trung binh theo khéi lwong (d6i véi
polystyren) dugc do bang GPC (gel permeation chromatography: phép sic ky thAm
gel) trong didu kién dudi ddy bang cach st dung hé théng HLC8220 san xuét boi
Tosoh Corporation.

Cot phan tach: bdn cot gel TSK GMHHR-N san xuét boi Tosoh Corporation
dugc str dung.

Nhiét do cot: 40°C

Pha dong: tetrahydrofuran san xuat boi FUJIFILM Wako Pure Chemical
Corporation

Luu luwong: 1,0 ml/phut.

Nong d6 mAu: 1,0% khdi lugng

Thé tich phun mau: 100 pl

B0 phat hi¢n: khuc xa ké vi sai

Tri sb axit ctia nhya acrylic biéu dién s mili gam kali hydroxit can dé trung
hoa thanh phan c6 tinh axit duge chia trong 1 gam nhya va dugc tinh bang cach
chuin d¢ bang dién thé ké ctia mdi nhya hoa tan trong nudc kho bang dung dich kali
hydroxit/etanol theo JIS K2501.

Hon nita, nhiét o chuyén pha thuy tinh (Tg) theo cach goi 1a nhiét d6 chuyén
pha thity tinh tinh duoc va 1a tri sé tinh dwoc bang phuong phap dudi day.

1/Tg (K) = (WU/T1) + (W2/T2) + ... (Wn/Tn) (phuong trinh 1)

Tg (°C)=Tg (K) - 273 (phuong trinh 2)

Trong phuong trinh 1, W1, W2, ... Wn 1a % khdi luong ctia mdi monome trén
tdng lugng cac monome dung dé san xuét polyme va T1, T2, ... Tn la nhiét d6 chuyén
pha thiy tinh (K) ctia homopolyme ctia m&i monome. La cac tri s6 cia T1, T2, ... Tn,
céc tri s& duge mo ta trong 4n phdm Polymer Handbook (Fourth Edition, edited by J.

Brandrup, E. H. Immergut, E. A. Grulke) duogc st dung.
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Mic du nhiét do chuyén pha thiy tinh cia homopolyme cua moi monome
khong dwgc md ta trong Polymer Hand Book nhung nhiét dd chuyén pha thuy tinh
dugce do bang phuong phap theo JIS K7121 bang cach st dung nhiét luong ké quét
vi sai “DSC Q-100” (san xuét bdi TA Instruments). Cu thé 13, polyme ma tir d6 dung
mdi da bi loai bd hoan toan bing cach hit chan khong dugc do dbi voi thay dbi vé
nhiét luong trong khoang nhiét do tir -100 dén +200°C véi toc do gia nhiét bang
20°C/phit va didm ma & do dudng thing cich déu v6i duong thing kéo dai cia mdi
duong co so theo huéng duong truc thing diung va dudng cong clia phan thay do6i
tung bude cua chuyén pha thuy tinh giao nhau s¢ dugc 14y 1am nhiét do chuyén pha
thiy tinh.

Vi du tong hop 1: Diéu ché nhwa acrylic phan vé (polyme al)

Binh phéan g trang bi may khudy, nhiét ké, phéu nho giot va éng hoi luu
dugenap véi 60,0 phan n-propyl axetat. Nhiét o dugc néang lén 90°C trong khi khudy
trong mdi trudng nito. Mat khac, 36,0 phan metyl metacrylat, 10,0 phan etyl
metacrylat, 20,0 phan n-butyl metacrylat, 10,0 phéan isobutyl metacrylat, 10,0 phan 2-
etylhexyl acrylat, 14,0 phan axit acrylic va 1,0 phan azobisisobutyronitril dugc hoa
tan trong 40,0 phan n-propyl axetat va dung dich dugc bd sung ting giot trong 4 gid
bang cach st dung phéu nho giot. Sau khi hoan thanh bd sung timg giot thi phan g
con duge tiép tuc trong 6 gid. Sau khi hoan thanh phan Ung thi viéc lam mét dugc
thuc hién va 8,0 phﬁn amoniic chtra nudc 30% dugce bd sung vao dung dich nhua
acrylic thu dugc dé trung hoa dung dich nhya acrylic nay. Hon nira, nugce trao ddi ion
con duoc bd sung va viée thé dung mdi dugc thyc hién trong khi gia nhiét dé thu duoc
dung dich chira nudc nhya acrylic ¢6 ham lugng chét rdn bang 55%. Dung dich chira
nudc nay co tri sb axit bang 105 mgKOH/g, Tg bing 65°C va khéi luong phan tir
trung binh theo khéi lwong bang 16.000.

Vi du tong hop 2: Diéu ché nhii twong acrylic kiéu kiéu 16i-v6 (Acl)

Binh phan tmg dugc nap bdi 121,2 phan dung dich chira nuéc nhya acrylic
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duoc didu ché trong vi du tdng hop 1 6 trang bi may khudy, nhiét ké, phéu nho giot
va 6ng hoi luu va 195,5 phﬁn nuée trao doi ion duge bd sung vao do6. Nhiét do dugc
nang 1én 75°C trong khi khudy trong méi trudng nito. Sau do, bang cach st dung
phéu nho giot ma 30,0 phan metyl metacrylat, 20,0 phan etyl metacrylat, 25,0 phan
n-butyl acrylat, 25,0 phan 2-etylhexyl acrylat va 3,3 phan 30% amoni persulfat dugc
bd sung timg giot trong 4 gid. Sau khi hoan thanh bd sung ting giot, phdn mg con
dugc thuc hién trong 6 gio dé thu dugc dung dich chira nuée nhil twong acrylic kiéu
kiéu 15i-vo c6 ham luong chét rén bing 40%. Dung dich chira nudc nay c6 tri s6 axit
bang 42 mgKOH/g, Tg bang 10°C va khéi lugng phan tir trung binh theo khéi lugng
bang 1.200.000.

Vi du tong hop 3: Diéu ché dung dich nhya polyuretan (Pu)

186,9 phian PLACCEL 212 (sén xudt bséi Daicel Corporation,
polycaprolacton diol, tri s6 hydroxyl: 90 mgKOH/g) va 100,0 phan isophoron
diisoxyanat (dugc viét tét 1a IPDI) dugc nap. Hdn hop nay dugc gia nhiét dén 110°C
trong khi khudy. Sau 1 gio, hdn hop dugce lam mat xubng 80°C, 20,1 phan axit
dimetylolpropionic (dugc viét tit 1a DMPA), 0,3 phan dibutyltin dilaurat va 76,8 phan
etyl axetat dugc bd sung va h@n hop dugc phan ung & 80°C trong 2 gio. 18,1 phan
BURNOCK DN-980S (san xuht boi DIC Corporation, polyisoxyanat gbe
hexametylendiisoxyanat, ham lugng NCO: 20%) va 408 phan metyl etyl keton (dugc
viét tat 1a MEK) dugc bd sung vao d6 va ham lugng nhom NCO 1a 4,9% xét vé ham
lwong chét ran.

Hon hop néu trén duge lam mat dén 30°C hoidc thép hon, 15,2 phﬁn
trietylamin duoc bd sung va sau d6 1293 phan nudc trao i ion duoc bd sung dé thu
duoc nhil tuong kidu dau trong nude (oil-in-water: O/W). Sau d6, 234 phan dung dich
chira nuée 5% cta dietylentriamin duoc b sung tir tir va sau khi hoan thanh bd sung
thi nhiét do dugc nang 1én 60°C va vige khudy dugc tiép tuc trong 30 phut.

Sau do6, viéc chung cat dugc thuc hién dudi 4p suét giam dé loai bo phan
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dung moi va nuée. San pham nay 1a chét 1ong trong md c6 mau tring sita nhat va khi
mdt lvgng nhé ctia n6 duge cho vao éng nghiém va tetrahydrofuran (duge viét tit 1a
THF) dugc bd sung vao d6 thi chét 1ong tré nén duc, chi bao 1a chét 1ong dugc lién
két chéo va khong hoa tan dugc. N6 ¢6 ham lugng khong bay hoi bang 39,6%, dd
nhét bang 160 cps, pH bang 7,7 va dudng kinh hat trung binh bang 28,5 nm.
Vidul

Nhu dugc thé hién trong bang 1, 10,0 phan lam phtaloxyanin (LDB30 san
xuit béi DIC Corporation), 40,0 phin nhii twong acrylic kiéu 16i-vo (Acl) va 30,0
phan nuéc duge khudy va tron va hdn hop duge nhao bang mdy nghién cét va sau do
14,0 phan nude, 1,0 phan SURFYNOL 420 (sén xuét boi Nissin Chemical Co., Ltd.)
1a chét hoat dong bé mat axetylen glycol cai bién alkylen oxit va 5,0 phan isobutanol
duoc khudy va tron va da phat hién la d6 nhét cua myc in indigo thu dugce bang 20
gidy trong cbe Zahn #3 (san xut béi Rigosha & Co., Ltd.).
Vidy 2 dén 28

Theo céc ty 1€ tron dugc thé hién trong bang 1 va 2, cac myc in indigo thu
dugc theo quy trinh gidng trong vi du 1 bang céach st dung 40,0 phan nhil twong
acrylic kidu kiéu 16i-v6 (Acl). Dd phat hién la d§ nhdt cia myc in indigo thu dugc
bang 20 gidy trong cbe Zahn #3 (san xuét boi Rigosha & Co., Ltd.).
Vidy 29 dén 53

Theo céac ty 1€ tron dugc thé hién trong bang 3 va 4, cic myc in indigo thu
dugc theo quy trinh giéng trong vi du 1 ngoai trur viéc 40,0 phﬁn dung dich nhua
polyuretan (Pu) dugc dung thay cho nhii twong acrylic kiéu 16i-vo (Acl). Da phat
hién 12 46 nhét ctia muec in indigo thu dugc bang 20 gidy trong cbc Zahn #3 (san xuét
bai Rigosha & Co., Ltd.).
Vi du 54 dén 66

Theo céc ty 1€ tron dugc thé hién trong bang 5, cic myc in mau trang thu

dugc theo quy trinh gidng trong vi du 1 ngoai trr viéc 30,0 phan titan oxit (TITANIX

33

33/45



43644

JR-708 san xuét bdi Tayca Corporation) dugc dung thay cho lam phtaloxyanin va
35,0 phdn nhil twong acrylic kiéu 16i-v6 (Acl) dugc b sung. Pa phat hién 1a d6 nhot
ciia muyc in mau tring thu dugc bang 20 gidy trong cbe Zahn #3 (san xuit bdi Rigosha
& Co., Ltd.).
Vidu 67 dén 79

Theo cac ty 1€ tron duoc thé hién trong bang 6, cac muc in mau tréng thu
duoc theo quy trinh gibng trong vi du 1 ngoai trir viéc 30,0 phan titan oxit (TITANIX
JR-708 san xuit boi Tayca Corporation) va 35,0 phan dung dich nhyra polyuretan (Pu)
duoc bd sung. Da phat hién 1a d¢ nhot cua myc in mau tréng thu duge bang 20 gidy
trong cdc Zahn #3 (san xuét boi Rigosha & Co., Ltd.).
Vi du so sdanh 1 dén 12

Theo céc ty 1€ trdn dugc thé hién trong bang 7, cdc muc in indigo thu duoc
theo quy trinh gibng trong vi du 1 ngoai trir viéc 10,0 phan lam phtaloxyanin (LDB30
san xuét boi DIC Corporation) dugc bd sung ma khong sir dung céc dung moi hitu co
bét k¥ (A). D phét hién 1a o nhét clia myc in indigo thu dugc bang 20 gidy trong
cdc Zahn #3 (sén xut boi Rigosha & Co., Ltd.).
Vidu so sanh 13 dén 24

Theo cac ty 1€ tron dugc thé hién trong bang 8, cac muc in mau tréng thu
dugc theo quy trinh gidng trong vi du 1 ngoai trir viéc 30,0 phan titan oxit (TITANIX
JR-708 san xuét boi Tayca Corporation) dugc bd sung ma khong sir dung dung moi
hitu co bt ki (A). Pa phat hién 1a d nhét cua myc in mau tring thu dugc bang 20
gidy trong cbe Zahn #3 (san xuét boi Rigosha & Co., Ltd.).
San xudt vat liéu in

Trén bé mit da xi ly ctia mang polyetylen terephtalat cang hai chiéu (E5100
san xuat boi Toyobo Co., Ltd., 12 um) dugce xtr ly dién hoa trén mot bé mit, ban dic
nén Helio-Klischograph 70 dong/cm dugc dung b&i may in mot mau kich thude nho

theo phuong phép in 16m va vt ligu in thu dwoc bang cach in voi muc in indigo hodc
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muyec in mau tring dugc didu ché véi tde d6 in bang 50 m/phut.

Bang cach st dung muc in indigo, myc in mau tring dugc didu ché va moi
vat liéu in thu dugc ma kha nang tao bot va tinh chat 1am déu cia muc duoc danh gia.
Kha ndng tao bot

Sau khi chay khong & 50 m/phit trong 15 phut boi may in mot mau kich
thudc nho theo phuong phap in 16m & thoi diém tao vat liéu in thi kha nang tao bot
xay ra trong chao myuc dugc dénh gia truc quan.

Cdc tiéu chudn danh gid

5: Bot gan nhu khong quan sat thdy va bi bién mét trong qua trinh quan sat.

4: Bot chién 30% hogc nho hon bé mat myc.

3: Bot chién 50% hogc nhé hon bé mat myc.

2: Bot chién 80% hoic 16n hon cia bé mit muec.

1: Bot che toan bd bé mit muec.

Tinh chdt lam déu

Tinh chit 1am déu ctia myc trén mit in cia mang dugce danh gia tryc quan tr
quan diém vé& d ddng déu cia bién ddi mau.
Cdc tiéu chudn danh gid

5: Mau khong thay ddi va lam déu tot.

4: Mau thay dbi mdt chut nhung kho nhén ra.

3: Mau c6 thay ddi nhung chép nhan dugc trong st dung.

2: Céc phan mau sang dugc tao véi dang dai va lam déu kém.

1: Nhidu phan mau sang dugc tao voi dang dai va Jam déu rat kém.
Ché pham ctia mdi muc in va cac két qua danh gia ctia vat liéu in dugc thé

hién trong bang 1 dén 8.
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Béang 1

-
Bang 1 Vidy

Lam phtaloxyanin, | | 14| 10| 10| 10| 10| 10 | 10| 10 | 10 | 10| 10 | 10
chat mau indigo
Titan oxit TITANIX
JR-708
Nhii twong acrylic
Kidu kiéu 16i-vé | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40
(Acl)
Dung dich nhua
polyuretan (Pu), ham
lugng chét rin:
39,6% khbi luong

Dung | Isobutanol
o (IBA) 515333115333 ]3]1

htu
co

(A)

n-butanol
(NBA)

Ruou
isopropyl 3 317 9
(TPA)
Ruou n-
propyl (NPA) 37 g
Dung | Etano] cOng
mdi | nghi¢p (AP- 7
hitu 1)
co Propylen
con glycol
lai | monometyl
B) ete (1- 7
metoxy-2-
propanol)
PGM
Propylen 7
’ glycol ‘(PG)
Chat lam déu
(SURFYNOL 420) 1111|111t |11} 1}{1p11

Nuédce 44 | 41 | 46 143 (39|48 |39 [41(39(39]39]39]39

Tong 1001100/ 100(100[100] 100|100 | 100|100 | 100|100 100|100

Kha nang tao
th(sau155544445455554
phut)
Tinh chat
Jam déu

Két

qua

dénh
gia
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Béang 2

Vi

du

15

16

17

18

19 | 20

21

22

23

24

25

26

27

28

Lam phtaloxyanin,
chat mau indigo

10

10

10

10

10 | 10

10

10

10

10

10

10

10

10

Titan oxit
TITANIX JR-708

Nhi twong acrylic
kiéu kicu 18i-vo
(Acl)

40

40

40

40

40 | 40

40

40

40

40

40

40

40

40

Dung dich nhua
polyuretan (Pu),
ham lugng chit
rén: 39,6% khdi
lugng

Dung| Isobutanol
moi (IBA)

2,5

hitu
co

(A)

n-butanol

(NBA)

2,5

Ruou
isopropyl
(IPA)

Rugu n-
propyl
(NPA)

Dung
moi
hiru

Etanol cong
nghi¢p (AP-
y)

co
con
lai

(B)

Propylen
glycol
monometyl
ete (1-
metoxy-2-
propanol)
PGM

Propylen
glycol (PG)

Chat 1am déu
(SURFYNOL 420)

Nudc

44

41

46

43

39 | 48

39

41

39

39

39

39

39

41

Tong

100

100

100

100

100(100

100

100

100

100

100

100

100

100

Kha ning
tao bot (sau
15 phut)

Két
qua

danh

. Tinh chét
gia

lam déu
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Béang 3
Béang 3 Vidu
2913031 (32|33|34|35|36|37|38]39]|40 )41
Lam phtaloxyanin, | ;| 15| 10 | 10 | 10 | 10| 10| 10| 10| 10| 10| 10| 10
chat mau indigo
Titan oxit TITANIX
JR-708
Nhil twong acrylic
kiéu kiéu 16i-vo
(Acl)
Dung dich nhya
polyuretan (Pu). ham| | 4o | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40
lugng chat ran:
39,6% khoi lugng
Dung | Isobutanol
moi (IBA) 553331_1533331
hiru n-butanol
co (NBA)
(A)
Ruou
isopropyl 3 317 9
(IPA)
Rugu n-
propyl (NPA) 317 ?
Dung | Etanol cong
méi | nghiép (AP- 7
hiru 1)
co Propylen
con glycol
lai | monometyl
(B) ete (1- 7
metoxy-2-
propanol)
PGM
Propylen 7
,glycol gPG)
Chat [am déu
(SURFYNOL 420) 1 T T U U O A A
Nudce 44 14146 4339|4839 (41 39]39[39|39]39
Tong 100[100(100(100{100{100|100|100|100|100 100|100 100
Két Kha néng tao
,bot(sau155434435445554
dua phut)
danh Tinh chét
gia | . A 51444534 |5[5]514]4]5
lam déu
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Béang 4

Vidu

42

43

44

45 | 46

47 | 48

49

50

51

52

53

Lam phtaloxyanin, chit
mau indigo

10

10

10

10 | 10

10 | 10

10

10

10

10

10

Titan oxit TITANIX
JR-708

Nhil tuong acrylic kiéu
kiéu 18i-vo (Acl)

Dung dich nhua
polyuretan (Pu), ham
luong chét ran: 39,6%

khéi lugng

40

40

40

40 | 40

40 | 40

40

40

40

40

40

Dung | Isobutanol
moi (IBA)

2,5

hitu co n-butanol

(A) (NBA)

2,5

Rugu
isopropyl (IPA)

Ruou n-propyl
(NPA)

Etanol cong

Dung |\ ohigp (AP-1)

moi
hitu co
con lai

(B)

Propylen
glycol
monometyl ete
(1-metoxy-2-
propanol)
PGM

Propylen
glycol (PG)

Chét 1am déu
(SURFYNOL 420)

Nudc

46

43

39

48 | 39

41 | 39

39

39

39

39

41

Tong

100

100

100

100 {100

100|100

100

100

100

100

100

Kha nang tao
bot (sau 15
phut)

Két
qua

Tinh chét 1am
déu

danh
gia
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Bang 5

Vidu

55

56

57

58

59 160 | 61

62

63

64

65

66

Lam phtaloxyanin,
chat mau indigo

Titan oxit TITANIX
JR-708

30

30

30

30

30 | 30 | 30

30

30

30

30

30

Nhil twong acrylic
kiéu ki€u 16i-vo
(Acl)

35

35

35

35

353535

35

35

35

35

35

Dung dich nhyua
polyuretan (Pu), ham
luong chét ran:
39,6% khbi lugng

Dung | Isobutanol
moi (IBA)

hitu
co

(A)

n-butanol

(NBA)

‘Ruou
isopropyl
(IPA)

Ruou n-
propyl (NPA)

Dung
moi
hiru

Etanol cong
nghiép (AP-
1)

co
con
lai

(B)

Propylen
glycol
monometyl
ete (1-
metoxy-2-
propanol)
PGM

Propylen
glycol (PG)

Chat 1am déu
(SURFYNOL 420)

Nudce

26

31

28

24

33 124 |26

24

24

24

24

24

Tong

100

100

100

100

100|100|100

100

100

100

100

100

Kha nang tao
bot (sau 15
phut)

Két
qua
dénh

Tinh chét 1am

i N
g déu
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Béang 6

Vidu
67 | 68169 |70 |71 |72 |73 |74 75|76 |77 |78 79

Bang 6

Lam phtaloxyanin,
chit mau indigo
Titan oxit TITANIX
JR-708
Nhii twong acrylic
kiéu kiéu 18i-vo
(Acl)

Dung dich nhya
polyuretan (Pu), ham
lugng chét rén:
39,6% khdi lugng
Dung | Isobutanol

moi (IBA)
hiru n-butanol

co . : s15 (3 (3|31 |15 3]3]3]3]|1
NBA

30 {30 |30 |30 |30 |30]|30]30]|30(30|30]30]30

35(35(35(35(35{35|35|35(35|35|35|35]35

Ruou
isopropyl 3 7 9
(TPA)
Ruou n-
propyl (NPA)
Dung | Etanol cong
moi | nghiép (AP- 7

hitu 1)
co Propylen
con glycol
lai | monometyl
B) ete (1- 7
metoxy-2-
propanol)
PGM
Propylen
glycol (PG)
Chit 1am déu
(SURFYNOL 420)
Nudce 20 [ 26 (3128|2433 (242624242424 )24
Tong 1001100(100]100|100{100{100|100|100|100|100|100|100
Kha nang tao
th(sau155444433444434
phut)
Tinh chit lam
déu

Két
qua
dénh
gia
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Béang 7

Vi du so sanh

5

6

7

8

10

11

12

Lam phtaloxyanin,
chat mau indigo

10

10

10

10

10

10

10

10

10

10

10

10

Titan oxit TITANIX
JR-708

Nhii tuong acrylic kiéu
kiéu 16i-vo (Acl)

40

40

40

40

40

40

Dung dich nhya
polyuretan (Pu), ham
luong chat ran: 39,6%

khéi lwong

40

40

40

40

40

40

Dung | Isobutanol
moi (IBA)

hitu co| n-butanol

(A) (NBA)

Ruou
isopropyl
(IPA)

W

W

Rugu n-propyl
(NPA)

Dung | Etanol cong
moi | nghiép (AP-1)

hitu co|  Propylen
con lai glycol
(B) | monometyl ete
(1-metoxy-2-
propanol)
PGM

Propylen
glycol (PG)

Chét lam déu
(SURFYNOL 420)

Nudc

49

44

44

44

44

44

49

44

44

44

44

44

Tong

100

100

100

100

100

100

100

100

100

100

100

100

Kha nang tao
bot (sau 15
phut)

Két
qua

danh
gia

Tinh chit lam
déu

42



Bang 8

43644

43/45

Bang 8

Vi du so sanh

13

14

15

16 | 17

18

19

20

21

22

23

24

Lam phtaloxyanin,
chat mau indigo

Titan oxit TITANIX
JR-708

30

30

30

30 | 30

30

30

30

30

30

30

30

kiéu 16i-vo (Acl)

Nhii twong acrylic kiéu

35

35

35

35 | 35

35

Dung dich nhua
polyuretan (Pu), ham
lugng chét rin: 39,6%

khéi luong

35

35

35

35

35

35

Dung | Isobutanol
moi (IBA)

htru co n-butanol

(A) (NBA)

Rugu
isopropyl
(IPA)

wn

Rugu n-propyl
(NPA)

Dung | Etanol cong
mdi | nghiép (AP-1)

hitu co|  Propylen
con lai glycol
(B) |monometyl ete
(1-metoxy-2-
propanol)
PGM

Propylen
glycol‘(PG)

Chét 1am déu
(SURFYNOL 420)

Nudc

34

29

29

29 | 29

29

34

29

29

29

29

29

Tong

100

100

100

100 | 100

100

100

100

100

100

100

100

Kha nang tao
bot (sau 15
phut)

Két
qua

danh
gia

Tinh chét 1am
déu
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Tir cac két qua néu trén, myc 10ng chira nudc theo sng ché ¢6 tinh chit 1am déu
rat t6t ngay ca khi chi mot lugng nho dung méi hitu co dugc st dung, khong co kha
ning tao bot myc & thoi diém in va kha ning in so sanh dugc v6i kha ndng in ciia muc
gbc dung mdi 1a c6 thé.

Khd nang vmg dung trong cong nghiép

Muc 16ng chtra nuée theo sang ché ¢6 thé dugc tng dung rong réi cho cac san

phim cong nghiép nhu vt ligu dong gbi thuc pham, san pham y té, m§ phim va linh

kién dién tir du6i dang cac vét liéu in 10m va in ndi bang khuén mém khéc nhau.
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YEU CAU BAO HQ
1. Muc in 16ng chira nude bao gbm chét mau, nhua lién két, va moi trudng nudc, trong
d6 muc in 1ong chira nudce nay
bao gdm nhua lién két v6i luong biang 5% khdi lwong hodc 16n hon va 50% khéi
lugng hodc nho hon xét vé ham luong chét ran cia muc in 16ng chira nudc,

¢6 d6 nhét khi in ndm trong khoang tir 7 dén 25 giay & 25°C st dung cbe Zahn
#3 san xuit boi Rigosha & Co., Ltd,

bao gff)m nhua acrylic va/hogc nhya uretan 1am nhya lién két,

duoc Gmg dung cho in 1dm cho vat ligu dong g6i, va

thoa man céac didu kién tir (1) dén (3) sau day:

(1) myc in 16ng chira nue chira dung mdi hitu co v6i lugng bang 10% khéi
lugng hodc nhé hon trén tdng lwrgng myc in long chira nude;

(2) méi truong nude chira nuée va dung moi hitu co (A) c6 dd hoa tan trong
nuée (100 mL, 25°C) nam trong khoang tir 1 dén 30 (g/100 mL), va dung mdi hiru co
(A) 13 1-butanol va/hodc isobutanol; va

Bty le khéi luong ctia dung mdi hitu co (A) trén dung modi hitu co con lai (B)
1a dung mdi hitu co (A) : dung mdi hitu co con lai (B) =10:90 dén 100:0.

2. Muc in 16ng chira nuéce theo diém 1 con bao gdm dung mdi hitu co (A) vé6i luong
bang 3% khdi luong hodc 16n hon va 10% khdi lugng hodc nho hon trén tong lugng
muc in 16ng chira nudc.

3. Vat liéu in thu dugc bang cach in myc in 1ong chira nude theo diém 1 hodc 2 trén vat
liéu nén.

4. TAm nhiéu 16p bao gdm mang chit déo va mdt hodc nhiéu 16p in trén mang chat déo,
trong do it nhit mot trong sb cac 16p in 1a 16p in ciia myc in 1ong chira nudc theo diém

1 hodc 2.
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