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Abstract

Fast growing digital printers are widely used ihaakas, by the superiority of them are: To meetdh time, high
yield, quality guarantee and low cost. Ink for thgiquick printers ink is water-in-oil emulsiongtimeed to have time to
dry the ink film must fast during the printing pess, so as not to affect the quality of the nextted sheet, to increase
in output, requires ink film to dry quickly. To s@ problems using complex catalyst. This papehésapplication of
research results catalyzed complex created By @ith Axetylaxeton (Acac), the membrane during fasting water-
in-oil emulsion ink, used for digital quick pringerPutting catalytic complex [Co(Acat)h water-in-oil emulsion ink,
reduced drying time of the ink film from 223s tos6&vhich was 4 times increase in output. Reseaeshlts is the

scientific basis for the application of complexatgtic applications in practical production process

Keyword: Ink emulsion.
1. MO DAU

May in nhanh k thuit sd ngay cangduoc si
dung rong réi trong mi linh wc, bdi tinh wu viét
cia chungl6 1a: Daptng duoc V& mat thoi gian, sin
lwong I6n, cHit luong dam bao va cé gia thanhdp
ly, phu bop voi da & nguoi tiéu dung. Mrc dung
cho céc lai may in nhanh ¥ thuat sb 1& myc in nhi
trong nroc trong du, cn phii cé thoi gian kho
mang mrc phai nhanh trong qué trinh icé khong
gayanh hrong i chit luong © in tiép theo, mén
tang sn lugng in, doi hoi mang nec in phii kho
nhanh, c6 nin vay méi c6 thé tang sin lrong in 1én

dinh nhi twong va l1am cho mrc c6doé nhst 6n dinh.

Phrong phap 8 dung xuc tac ptic dong thé oxi
hoa khr c6 héu qua trong qué trinh lam nhanh kho
mang nuec in, phrc xdc taadwoc sr dung la phirc tao
boi ion kim loai Co* véi Axetylaxeton (Acac) co
kha ning hait hod Q phéan tr trong khéng khi, thanh
oxi nguyén & O* dé trung lyp cac phantt diu
khéng no cé trong thanh fm cia myc in, rat ngn
dang K thoi gian mau khd @a mang nac trén vt
ligu in trong qua trinh inday ding ladiém moi cua
cbng trinh nghiéntu.

Bai bao nay la é qua nghién ¢u iing ding xdc
tac phirc tao boi Co™ véi Axetylaxeton (Acac), vao

dugc. Dodé viéc bd sung chit lam nhanh khé mang trong qué trinh 1am nhanh khd mangrenin nhi

muc in, c6 tac dng thicdiy, rat ngin thyi gian
nhanh khé mang at trén \at liéu in.

Muc tiéu d@a viéc nghién ¢u la to ra ndt loai
muc cé tinhén dinh nhi twong cao, c6 thi gian sr
dung dai, khi in &0 ra nlirng hinhanh cé kh nang
chdng nhoeé dt va chit luvong hinhanh ©t theo thyi
gian drsi tac dong aia didu kien méi twrong nhr
nhigt do, anh sang... Mc in nhi tuong nréc trong
diu cin c6do nhot tuong dbi thap naodd nhing Van
cho céc gia frmau cao va c6 tinhing in 6t. Chit
hoat dong b mat, chit lam nhanh khé manguu c6
tac ding dé kich hat va 6n dinh nHi twong, lam
giam src cing b mit cua phin diu, ting e do mau
kh6é aia mang mc. Chit lam dic cho mrc, c6 do
truong o rat 16n trong méi teong c6 nrée, o tac
dung khau mch to ra ding gel @a mrc, lamén

twong nréc trong du, ding cho cac ¥ may in
nhanh K thuat s5. Pua xic tac phc [Co(Acac)]
vao mec in nHi trong nréc trong du, da giam thoi
gian nhanh khéi@ mang mc trén \t liéu in trong
qué trinh in, & d6 da ting dang K san luong in 1én
gap nhiu lan.

Két qua nghién ¢u la @ si khoa hc cho vic
rng ding xdc tac phc vao thrc tién cac qua trinh
SN XUat.

2. THUC NGHIEM
2.1. CH tao chit lam nhanh khé mang mxc in

Chat Iam nhanh khé mangun in duoc Sr dung
la phic x(c tac 40 boi Co™ voi Axetylaxeton
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(Acac). Cac hoa ¢ duoc sr dung c6dd sach PA,
nudc cit 2 lan. Cac dung igh dé tao phrc xuc tac
gom dung dch CoSQ va dung ith Axetylaxeton
(Acac). Hin hop myc va clit lam nhanh kho
[Co(Acac)] va céc thanh pgim cia myc nhi twong
dugc khily tron dé tao cho mec cé ding geld diéu
kién nhiét d6 va ap sét thuong.

Axetylaxeton GHgO, la crit long khéng mau
hoic hoi vang nht, c6 M = 100,12 g/mol; Kéi
lwong riéng 1a 0,9721 g/chd 25°C, do hang Merck
cia CHLBDurc sin xuat. Acac ¢ ki ning to phrc
v6i cac ion kim lai chuyén tiép nhr: Co**, F&",
Mn?, Ni*.... Nhém metylen& gita 2 nhom
cacbonyl cado linh dong rt cao. Trong dungidh
khi & pH cao Acacsy dang enol hoa & dang tach
proton, ra kibi nhém OH, d&p dién tr khéng chia
cta oxi trong nhém CO dién vao orbital &sp’ ciia
Co™*, dong thvi cap dién tir cua oxi trong nhém C =
O aia Acac 40 lién Kt phoi tri thtr 2 Wi ion C&*
tao thanh plrc c6 hat tinh xdc tac.

Axetylaxeton n tai & 2 dang theo can ing:
dang cacbonyl va ahg enol. Trong méi trong kiém
& nhiét do 25 °C Acac bn tai can king Wi pKa =
9,375 [1, 2].

CHg—ﬁ: - CH - ﬁ—CH L S
O @)
xng cacbonyl

CH; - (|:= CH —”C— CH
HO

O
@ng enol

O diéu kién thuong Acac co cha 76,4% dng
cis-enol va 23,6% ahg xeton.0 dang enol nguyén
tar hydro trong cis-enol tham gia ghung tao phirc
vé6i nhiéu kim loai.

CH3—|TI - CH - ﬁI—CH . B
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CH; — ﬁ:— CH= |C— CH+ H
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bic diém cia mrc in nhi twong nréc trong du
gom 2 pha: Phail va Pha néc.

Pha du: Chra chit mau, nlya, chit haat dong
bé mit, chit tao mang va au lién Kt. Diu trong
thanh pén aia mrc in nHi tuong, throng la cac lai
diu nhanh khé, con cac a#hmau throng ¢ dang
pigmentua diu. Pha du la méi taong phan tan
chiém khaing 25-30 % gm cac clt tao mau, du
lién két va cac cht phy gia nlim diéu chinh cac tinh
chit khac nhau a muc in nhr d6 nhot, d6 dinh,do
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chay, két dinh,.... Cac lai dau lién Kt thuong dung
la diu lanh, tinh chit caa diu lanh trong mc in nHi

trong phu thudc vao \ tri ndi déi va $ nguyén i

cachon trong phanrtcac axit khdong no nh axit

linolenic G/H,sCOOH, axit linolic G;H3;COOH va
axit oleic G/H33COOH, axit ricinoleic HO—GH3—

COOH. Du¢i thc ding aia xdc tac phic, cac axit
béo khdng no nay sau khi in trériyi dé dang Kt

hop voi oxi O, khdng khi sau khiugc hat hoa theo
phan tng trung fvp, ao cho mang nrc khé nhanh
dé bao vé chat mau trong mc in [1, 2, 4, 6].

Pha méc: La pha phan tan dhm khaing 65-70
% chi yéu 14 nréc va céc chit hoa tan trong wsc.
Vai trd chi yéu aia nréc la ctbng hién twong sa
ling va két woi trong qua trinh in,ang kha ning
phan tan ¢a cHit mau va du lién Kt.

Myc nhi trong nréc trong du c6 nhéu uu
diém pho hyp vsi phuong phéap in 6a cac may in
nhanh K thuit s5, c6 arong d6 mau cao, cac
pigmentduoc phén tan trong phawtic, trong qua
trinh in o ra bp mang nxc cdé do bongdep, thoi
gian kho nhanh, khi khd mangum bén chic, cho
phép &ng tc do in. Piéu dic biét 1a ta co th didu
chinh dugc d6 nhdt, @6 dinh dia mxc sao cho phu
hop Vi phuong phéap in latong déi dé dang do s
c6 mit caa pha méc.

b6 nhét va dod dinh @a myc in nhi twong ding
la nhiing yéu t6 anh hrong dén tinh nhanh khéia
mang nwc in trén \t liéu in. B6 nhot caa mrc phu
thuoc nhéu vao tinh cht va ham wrong nhra sr
dung, én phii c6 mdt luong nhra Bi thiéu dé dam
bao cho pigment phan taldttva k& nhi tuong aia
muc c6do 6n dinh cao. Daié myc nhi twong dugc
coi la ly trong réu codugc do nhét twong dbi thap,
trong khi \in dam bao dugc d6 6n dinh cao, kb
nang to mang 6t, cing nhr cuong d6 mau cao,
ddng thi do nhot cia mec nhi twong ding la ot
trong nhing yéu td anh hrong dén do day nong aia
mang nrc khi in trén nfing vat liéu in c6do thim
hat khac nhau, lién quan dhche téi tinh dinh, tinh
chay cia myc, 1am cho qua trinh it hon, chbng
dugc hién twong két rgi cua trdng in dia may in
nhanh K thuat s5.

2.2. Go ché hoat hoa aia x(c tac phic

Su khé @ia mang mc trén it liéu in pha thuoc
vao cac thanh @in ciu thanh éa myc, tinh thim
hat aia gy, do day meng aia mang mrc, do cao
cua chbng ghy vadiéu kién méi trong. Khi dung
muc in nhi twong nxéc trong du throng dungo
diéu kién nhigt ¢o va ap sht thuong, nén khdngin
phai gia nhit trong qua trinh in. 8 khdé dia mang
muc in dién ra theo hai qua trinh khatly va kho
hoé hc [6, 7].
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S kho \at Iy 1a khd do tdm hat va bay bi
ngay sau khi mac truyén sang diy 1a bit dau dién ra
s kho thim hat @ia mrc vao gy, nghia 1a giy 3
hip phy cac phanit dung méi va cac phari tdau
nhpa. Tai day xuit hién sr khé B mat, sr hap pha
thdng qua cAc mao &u cia ghy, gita CAC 6
xenlulo c6 nitng khe & trong, to diéu kién thuan
loi cho sr tham hat va g khd B mat mang nac in.
Gidy c6 nhéu mao qan hep va nlo trén k& mat, sr
thim hit nhanh, nényskh6 k& mét dién ra nhanh
hon. Trén k& mat glay, nhing thanh phn phan
dung méi va phanutdau nhra thip cia mrc giam
di, nhitng thanh pin khac @a myc in con hi trén &
mat gidy kho va @n lai, tao nén g khé B mit mang
muc in [1, 2, 4, 5].

Axit Ricinoleic: HO—-G;H;,~COOH.

Nghién @u qua trinh lam nhanh khé...

St khd hoa c la qua trinh khé vatong #n
mang nuc in, khi Hip thy oxi dugi tAc ding aia xuc
tac phirc [Co(Acac)] dién ra ét phic tap qua nhiu
giaidoan [1, 3, 6, 7].

Giai doan tao thanh Peroxit

Dudi tac ding aia xtc tac ptic [Co(Acac)] oxi
phan tr O, bi haat ho&, phan it thanh oxi nguyénit
O*. Cac nguyéntt oxi nay tham néip vao cac lién
két d6i cia cac phanit diu khéng no cé trong thanh
phan cia mrc in nhi trong, 4o thanh céc éc tr do
RO* c6 khi nang phin tng tring kyp vsi nhitng
phan tr diu khéng no c6 éi ddi bén anh, &o thanh
mang polyme che phbé mit mang nuc trén \it
lidu in, o nén g déng Gn mang nxc in nhr:

Céng thirc ciu tao: HOOC—(CH);—~CH=CH(OH)-CH-CH—(CH)s—CH,
Axit alpha-linolenic ¢-cis-octadeca-9,12,15-trienoic acid)8,,COOH
Cong thirc ciu tao: HyC—(CH~CH=CH)—(CH,)—COOH
Dudi tac ding aia xic tac ptic [Co(Acac)] oxi phan tr duoc haat hoa theo piiong trinh sau:

[Co(Acac)] +
[Co(Acac)q]”

O}

—
—

[Co(Acac)Q]”

[Co(Acac)f” +  20%

Theo [1, 3, 6, 7Hudi tac ding aia xuc tac phc [Co(Acac)I thi O, phén & sau khidugc haat hoa
thanh oxi nguyénitO* dugc gan vao nguyéntt cacbon cé éi doi tao thanh peroxit.

HOOC — (CH); — CH = CH — cu|— CH

- (CH)s-CH + 20*

Xuc tac
OH
HOOC — (CH); — |CH —|CH — CH- |CH — (CH)s - CH;
o0— O OH

> Giai dogn tiép theodé hydroperoxit,dong thoi tao ra cac @c tw do cho qua trinh trungdp, day
dwoc coi la giaidogn khpi mao cho qua trinh trungdp.

HOOC - (CH)¢—CH=CH - CH — CH- CH - (CH)s — CH;

HOO

Xdc ta
2 Ro* + OH

OH

Céc gc tr do RO* t thanh céc trung tam ph ing, tiép tuc tin cong vao cac pha thu dé tao
thanh cac §c tu do mvi, qua trinh @ thé dién ra it nhanh va liénuc, tao ra mang bp chat cao phéantt lam

nhanh khd & mat mang nuc in.
> Giai dogn tring tvp theo o ché much gic.

-CH-CH=CH- + 20* ——» -CH-CH-CH- ——» —CH=CH-CH-
e- O OOH
—CH,-CH=CH- —CH-CH=CH - —CH-CH=CH-
—CH-CH —CH- ~GH CH—CH -
o |O
> | + 20* > | —_—
o o
—CH=CH—lIH— —CH—CH|—CH—
|e—|o
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C6 the hinh dung mang gt in sau khi kho la
cac mach polyme mch thing, hdic c6 tt c6 ciu tao
mang hr6i khéng gian. \& nguyén ic pha du ch la
nhitng chit mangdé bao vé chit mau & dinh trén fa
mat gidy sau khi in, khéng ibbién dang khi cHu tac
dong va bén di mau gc trén @n phim in. Sau khi
dugc haat hoa cac nguyénrtoxi thAm nlap vao cac
ndi d6i cua cac phanut axit hiru o khéng no tixc
hién phan tng trung kp, 1am khd B mit mang nec
pha trén k& mat vat lidu in gin nhr ngay hp tac.

2.3. Khao sat thii gian kh6é aia mang muc

Mang myc in nhi twong nréc trong du, duoc in
trén & mat gidy Couché lang béng cdinh hrgng
250 g/nt trén K thong 16 ¢dm 3 tuc 16: 16 cip, 16
cha va 16 ép indé tao ra bp mang nxc c6do day
ddéng déu nhr nhaud cungdiéu kien nhigt 6 25°C
va do 4m 75 %. Thi gian khé @a mang mc in
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Céac miu dugc kiém tradinh ky, d6i véi mau khong
su dung xUc tac phc [Co(Acac)I thi sau khéng
30s ot 1an, conddi véi miu co sr dung Xuc tac
phac [Co(Acac)I thi sau khang 10s njt lan. Riéng
30s cwi ¢ ca 2 mau thir 1a sau khang 5s ndt 1an
thir. Viéc xay drng cac ke kiém tra dra trén o so
cac tai leu tham kio va Kt qua khao sat & bo
truéc do.

3. KET QUA VA THAO LUAN

Madi thi nghém duoc lap di lap lai 3 lan dé lay
két qua trung binh. Kt qui nghién ¢u dugc thé
hién trén ng 1 cho tAy, khi myc in nhi twong
nuéc trong du chra dung cht xdc tac, thi gian
kh6é aia mang mc in la khdéng 223 s. Trong khi6
khi dung thém cht xic tac plic [Co(Acac)] thi
thoi gian khd éa mang nxc in 1a 65 sBiéu d6 cho
thdy anh hrong aia xtc tac phic [Co(Acac)] dén

dugc xacdinh bing phrong phap xoay ngon tay cai téc do l1am kho @a mang nac in trén giy la rat lon,

[7]. DUng ngon tay caiytlén & mat mau kiém tra,
xody manh, b mat mang nwc khong b lAm bén,
khéng cé du ty vét thi chrng © mang nec da kho.

giam gﬁn bdn lan, dodo toc do cia may in @i thi¢n
dang K dé ting sin lwong, xong cht luong Van
dugc dam hao.

Bang 1 Thoi gian khé hoan toania mang mxc in nhii twong nréc trong du

Mau Muc nhii trong khdng cé xuc tac pic Muc nhii tuong c6 xuc tac plrc [Co(Acac)f
TN T Thei gian khé (s) Bc do may in Thi gian kho (s) B do may in
1 221 Tbc do may in 6i da 1800 64 Téc do may in bi da 7200
2 220 to/h hay khang 2s/1 & 66 to/h hay khdang 2 t/s
3 224 65
4 224 Chit luong © in vin dam 66
5 225 bao khong b nhoé nit sau 65 Chat lugng © in Van dam
6 222 to in khac 65 bao khdng b nhoé nit sau
7 223 66 to in khac
8 224 64
9 224 64
B 223 65

Sén lugng aia may in trong qua trinh in, ph
thuoc rat lon vao thsi gian kho B mit coa mang
myc in trén I& mat gidy, ma @n phim in vin dam
bao chit luvong, diéu d6 phy thusc vao be do tring
hop mang nxc in drdi thc ding aia xdc tac phic
[Co(Acac)] dong vai trd quan éing, coi nhr la phin
rng khoi mao cho cac pim tng trang lp tiép theo
din ra Wi téc do rat 16n hinh 1, dn dén tbc do may
in tang 1€n hinh 2. Nt vay, dudi tac ding aia xuc
tac phirc [Co(Acac)] dA ai thién dang K qua trinh
lam khé mang mec in nhi twong nrdc trong du, két

11

gua nghién @u la & sv khoa lvc cho véc ttng ding
xuUc tac plrc vao qué trinhah xuit muc in dung cho
may in K thuat .

Panh gia cht luong myc in nhi twong khi ding
chit 1am khé 1a xuc tac prec [Co(Acac)]:

Do nhét: Muc nhi twong nede trong du c6 do
nhét khaang 3400-3900 Poiséuroc do bing maydo
d6 nhdt Brookfield @i Trung tdm Polyme, Tiong
Dbai hoc Bach khoa Ha bl.

Kiém trad¢ dinh: Khi ngon tayduoc nhic lén
khoi bé mat gidy, dong mrc bi dut ngay hp tac va
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khong gay ém giac ngon tay ibgiir lai trén ghy,
dicu nay cling © la myc cé d6 dinh dam bao,
khong gay hin tuong lam #ic lusi hoac khong

Nghién @u qué trinh [am nhanh khé...
dinh lau dai trong tmg in ma khong @ muc l1au
ngay b kho gay Ic ludi inox, khi in khong co Hen
tuong lam n& ban in, ching © muc ra déu, dong

chay myc t6t khi ép in, nwc khdng lam nhoé gin tir
in.

Kiém trado phan gii: Kiém tra Wi cac gia tr
téng thr te 5 %, 10 %, 15 %, 25 %, 40 %, 50 %,
60 %, 70 %, 80 %, 100 % vaonsd cac vong tron,
cacduong nét nnh c6do day nét thayddi tir 0,05
dén 1,25 pt cho & qua c6do phan gii tot.

Kiém tradd phi cia mang mc in: Myc in c6do
thim hat 6t trén ghy sau khi in, khénginhoé nuc,

truyen dugc muc trong qué trinh in.

250 t(S) (8.)

200 +

150 4

001 (b) bao phi tét cac plan tir in, hién r6 ting thr, cac
diém T.ram @ng nhr d6 day mang mc dong ctu,

%01 do xuyén thm tt. C6do tham hat bt trén ghy sau
khi in, khéng b nhoé nac, bao ph tét cac plan tir

0 ) ‘ , ‘ in, hién rd ting thr, cacdiém T.ram déng nhr do

day mang mc dong dtu, do xuyén thm tt.

Tém lai: Muc nhi twong sr dung chit |am nhanh
khé 1a xtc tac pirc [Co(Acac)f, c6dd dinh,dd oan,
d6 béng,do thim hat, arong do mau,do phan gii,
tinh ring in bt dapung duoc yéu éu cia may in K
thuat sb hién dai.

Hinh 1 Thoi gian khé hoan toania mang
muc in nhii teong nréc trong du
(a) Khéng co cit xuc tac plic
(b) C6 cht xtc tac plc

sooo -t in/gior 4. KET LUAN

2to/s  (d)

7000 -~

Sir dung chit lam nhanh khé mangwa in nhi
trong nréc trong du bing xdc tac phc tao boi
Cd** va Axetylaxeton (Acacitd mang di hiéu qui
dang ki quan,da rat ngn duoc thoi gian nhanh
khd aia mang mrc in tr 223s xiéng con 65s, ddo
c6 thé taing @in luong in 1én gp 4 &n, ting cong
suit caa e thong in k§ thuat sd hién dai.

Su c6 mit cua xUc tac phc [Co(Acac)l khong
0 ‘ ‘ anh hrong i cac tinh cht lvu bién va xdc t#n cia

1 2 muc nhi teong, doddé khénganh hrong i tinh
nang in @ia myc, ddng thoi gidp cho mang nec kho
nhanh, cht luong sin pham bén dep dap trng dugc
nhu du cia xa i do ting ¢ d6 in 1én nhéu lan.

Két qua nghién ¢u cé y nglia tng ding thrc
tién, mo ra tricn vong cho véc ung xdc ding xuc tac
phac dong thé oxi hoa klir vao trong cac qué trinh

Kiém trado dai ngin cia mrc: Bing cach cho cdng nght san xuit mang 4i hiéu qua kinh € cao.
muc dinh vao gia 2dau ngén tay ¢i budng dn ra
dé kiém tra kh ning kéo dai 6a myc. Két qua cho
thiy hai laai muc c6dé ngin 1a trong dwong nhau.

6000 -~
5000 -~

4000 -
2slty
(c)

3000 -~

2000 -~

1000

Hinh 2 Tc d6 may khi in
muc nhi twong nrée trong du
(c) Khdng c6 dhxuc tac plc
(d) CO cit xtc tac plc
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