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NGHIEN CUU TAC DUNG DUNG DICH AM KHONG SU DUNG
CON ISOPROPYL ALCOHOL TRONG CONG NGHE IN OFFSET

PHUNG ANH TUAN!, HUYNH TRUNG HAI'
'Pai hoc Bdch khoa Ha Néi

Toém tit:

Cong nghé in offset sit dung dung dich dm dé lam sach cdc phdn tii khong in trén bdn in offset, ngdn phdn
t1i khéng in nhdn muc. Dung dich dm thong thuong sii dung 10 - 15% con Isopropyl alcohol (IPA) nhu mét
chdt phu gia hoat dong bé mdt ting khd ning tham uét va ting thoi gian kho cia muc in. Tuy nhién, con
IPA la mot chdt hiiu co bay hoi (6 25°C, phoi bao hoa = 40 mmHg) gdy 6 nhiém méi truong lao dong va

cé thé gay chdy. Vi vy, viéc giam sit dung con IPA trong cong nghé in offset la rdt cin thiét. Bai bdo trinh
bay két qua nghién ciiu dnh huéng ciia dung dich dm khong sii dung con IPA, thay thé bang ethylene glycol
monobutyl ether (EGBE), dén théi gian khé ciia muc in offset. Két qud nghién ciiu chi ra ring, EGBE hoan
toan c6 thé thay thé con IPA trong dung dich &m va nong do hop chit ethylene glycol phii hop la 10% khdi
lugng, muic in kho hoan toan trong thoi gian 420 - 660 phiit tuong duong vdi thoi gian kho ciia dung dich

dm si dung con IPA.

Tii khéa: In offset, dung dich dm, khong con IPA, hgp chdt glycol, thdi gian kho.
Ngay nhdn bai: 20/4/2024; Ngay stia chiia: 10/5/2024; Ngay duyét ding: 23/5/2024.

Studying the use of fountain solution-free Isopropyl alcohol in offset

printing technology

Abstract:

The offset printing technology utilizes fountain solution to maintain the cleanliness of non-image areas on the
offset printing plate, preventing them from receiving offset ink. Typically, the fountain solution incorporates
Isopropyl alcohol of a concentration of 10 - 15% by weight as surfactant agent to enhance the wetting ability
and shorten drying time of the offset ink. However, Isopropyl alcohol (IPA) is a volatile organic compound
with a vapor pressure of 40 mmHg at 25°C, posing harm to the working environment and being flammable.
Therefore, reducing the use of IPA in offset printing technology is imperative. This paper presents the results
of research on the effects of fountain solution-free IPA on the drying time of offset printing inks. The findings
indicate that the ethylene glycol derivative can effectively substitute IPA in the fountain solution, with
preferring concentration of 10% by weight. The drying time of the offset printing inks ranges from 420 to 660
minutes, similar to their drying time when using fountain solution with IPA.

Keywords: Offset printing, fountain solution, free IPA, ethylene glycol derivative, drying time.
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1. DPAT VAN BE

Tac dong dén stic khoe nghé nghiép ctia ngudi lao
dong do 6 nhiém khong khi trong nha xudng & nhiéu
nganh cong nghiép dang dugc quan tim tai Viét Nam cling
nhu trén thé gidi [1]. Trong nha xudng, ngudi lao dong cbd
kha ning ti€p xuc véi cac chit gay 6 nhiém khong khi nhu
bui min va cdc hgp chit hitu co dé bay hoi. Nganh cong
nghiép in la mot trong nhiing nganh c6 kha nang phat thai
ra bui min PM, , va céc chét hitu co bay hoi [2]. Cac nguon
gy 0 nhiém trong qua trinh san xuét in ¢4 thé€ 1a bui myc
in, bui gidy in, dung méi hiiu co bay hoi tii dung dich rta
16, dung dich 4m c6 st dung con IPA. Mot s6 nghién ctiu
da chi ra rang su ¢6 mit ctia cic hgp chit hitu co dé bay
hoi trong qua trinh in ¢6 anh hudng xau dén stic khoe ctia
nguoi lao dong [3-5].
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Ban in offset ¢6 phdn tl in va phan ti khong in ciing
mot mit phing. Phan td in va ddu (nhin muc), con phan
tt khong in ua nudc (nhén dung dich 4m) [6]. Dung dich
4m trong in offset dugc dung dé€ 1am sach ban in va ngin
muic bam vao cic phan tt khong in trén ban in. Con IPA
dugc b6 sung vdi ty 1€ tit 10 - 15% vao dung dich &m nhu
la phu gia dé taing kha nang thim uét ctia dung dich &m lén
ban in. Tuy nhién, con IPA 1a hgp chét hitu co dé bay hoi,
viéc st dung con IPA lam ting chi phi, c6 thé gay chay va
déc biét 1a gay hai dén stic khoe ngudi lao dong [7]. Mot s6
nghién ctiu vé viéc khong st dung con IPA trong dung dich
4m nhu st dung hé théng loc gom [8], st dung cac hgp
chét thay thé 1a cac chit hoat dong bé mat [9]. Tuy nhién,
cac nghién ctiu nay tdng chi phi san xudt, lam muc in lau
kho va khé 4p dung vao cac hé thong may in offset thong



thudng. Trong nghién ctiu trudc day, nhém nghién ctiu da
bdo cdo két qua nghién ctiu hiéu qua cta dung dich &m
khong con d6i véi ban in offset [10].

Bai bao trinh bay nghién ctiu anh huéng ctia dung dich
4m khong st dung con IPA (thay thé bang EGBE) dén thoi
gian kho clia muc in offset.

2. PHUONG PHAP NGHIEN CUU

Cdc héa chdt, nguyén vat liéu si dung trong nghién ciiu
gom: axit citric (C,H,O,.H,0, 98%); Dinatri hidro phot
phat (Na,HPO,.12H,0, 98%); Tween 20 (C_, ,H O, 99%);
Ethylene glycol monobutyl ether (C.H,,0,, 98%) (EGBE);
Muc in offset thuong mai Nippon cidc mau xanh lo (C),
mau hong canh sen (M), mau vang (Y), mau den (K);
Dung dich 4m thuong mai c¢6 st dung cén (nhan hiéu KF,
Trung Qudc); Con Isopropyl alcohol (C,H,O, 98%); Gidy
in c6 trang pht (gidy couche dinh lugng 150 g/m?); Gidy in
khong trang phu (gidy offset dinh lugng 150 g/m?).

Phuiong phdp nghién ctiu thic nghiém:

- Pha cdc mau dung dich dm khong sii dung con [11]:
Pha 50.7ml dung dich axit citric 0.1M v&i 49.3ml dung dich
dinatri hidro phét phat 0.2M dé thu dugc 100ml dung dich
dém c6 tén 1a Mcilvaine v6i pH = 4.8. Pha 4 mau dung dich
4m khong con véi nong do EGBE thay d6i 1a 5%, 10%, 15%,
20%. Ty 1é thanh phén cac chit nhu Bang 1.

Bang 1. Cac mau dung dich 4m véi nong do EGBE
khac nhau

ST Thanh phin Ty 1¢ céc chit trong dung dich 4m (%)
DD1 DD2 DD3 DD4
1 Hé dém Mcilvaine 75 7.5 75 75
2 Tween 20 0.1 0.1 0.1 0.1
3 EGBE 5 10 15 20
4 Nudic 87.4 824 774 724
Téng 100 100 100 100

- Pha dung dich dm thuong mai: 5% dung dich &m KF
va 10% con IPA, nudc cho da 100% khéi lugng

- Tao mau mau muic in nhii tuong héa véi dung dich dm
[12]: Cén chinh x4c 40g muc vao cdc. Sau d6 thém vao d6
4g dung dich 4m (nht héa 10%) va khudy bang méy khudy
truc mém véi canh khudy teflon t6¢c dd 90 vong/phut trong
thoi gian 5 phat. Lam tuong ty véi 4 mau muyc véi 4 ndng do
EGBE la: 5%, 10%, 15%, 20%. Két qua ma hoa cdc mau muc
da tron v6i dung dich 4m dugc trinh bay trong Bang 2.

Bang 2. Ma héa cic mau mau muc in offset tron véi
4 loai dung dich 4m tao thanh va tron v6i dung dich &m
thuong mai KF ¢6 10% con IPA

ST Mau dung dich &m 4 mau muc in offset
Cyan Mag Yellow Black
1 DD1 Cl M1 Y1 K1
2 DD2 C2 M2 Y2 K2
3 DD3 C3 M3 Y3 K3
4 DD4 C4 M4 Y4 K4
5 DDIPA C5 M5 Y5 K5

- In cdc mau muc lén trén gidy: In cdc mau muc bang
may in thtt IGT véi téc d¢ in 1a 0.2 m/s, ap luc in: 200N, do
day 16p muc 1a 4 um. Do day 16p muc (h) dugc tinh theo
cong thtic (1)
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(G1-G2)x10000 ()

h= dxf

Trong do:

G1: Khéi lugng muc trén cao su trude khi in (g)

G2: Khéi lugng muc trén cao su sau khi in (g)

d: Khéi lugng riéng ctia muc (g/m?)

f: Dién tich vliing in (cm?)

- Do thdi gian khé ctia muc: Thai gian kho cua muc
in tht trén gidly dugc xac dinh bang may do ZGY Drying
tester. Thong s6 do nhu sau: Khéi lugng qua ning: 100g;
T6c d6: 2mm/vong; Thai gian 16 quay hét 1 vong: 20 phut.
bit gidy can lén trén gidy da dugc in muc cin xdc dinh do
kho. Khi qua ning chay hét chiéu dai 16 kim loai, théo lap
mau & trén 16 xudng, dém s6 vach c6 dugc trén gidy can.
MBbi vach thu dugc la 20 phut, vi vy téng thoi gian bing
téng s6 vach nhén véi 20 phut.

3. KET QUA VA THAO LUAN

3.1. Anh hudng cia nong d46 EGBE dén théi gian kho
ctia muic in offset

Két qua do thoi gian kho ctia muc in offset trén gidy
khong trang phu va gidy c6 trang phu dugc trinh bay trong
Hinh 1, 2 va minh hoa trong Hinh 3. N6ng d6 EGBE trong
dung dich &m anh hudng dén thoi gian kho ctia ca 4 loai
mau muc. Cac muc mau C, M, Y kho nhanh nhat khi dung
dich &m chtia 10% EGBE. Thdi gian kho cia cdc mau muc
nay la ti 420 - 580 phut (Hinh 1). Trong khi d6, muc mau
K kho nhanh nhét trong thoi gian 400 phat khi dung dich
dm chtta 5% EGBE. V6i cdc mau dung dich 4m chida 15%
va 20% EGBE, cac mau muc déu c6 thaoi gian kho lau hon
tu 680 - 780 phut. Su anh hudng ctia EGBE dén thoi gian
kho ctia muc in offset c6 thé giai thich 1a do EGBE 1a hgp
chat ctia ethylene glycol c6 chi s6 can bang ua nudc/ua dau
(hydrophilic-lipophilic balance: HLB) = 10. O néng d6
10%, EGBE c¢ kha ning giup dung dich 4m phén tén déu
va tao hé nhi tuong 6n dinh ctia dung dich 4m trong muc.
Cho nén, khi in trén gidy mang muc c6 d¢ day dong déu va
thoi gian kho nhanh. Tuy nhién, khi st dung EGBE & cac
néng d6 16n hon ti 15 - 20%, dung dich &m sé di vao muc
nhiéu hon, khi in muc sé uét va lau kho hon.

1000 5% EGBE =10% EGBE
1 15% EGBE E20% EGBE
= 800
£ 600 7 { n 7
= N N A
S 400 Nq N 7
= N 2 %
= N N 2 Z
5 200 N N 7
E . NE N N

Magenta Yellow Black
Mau murc in

Hinh 1. D0 thi thé hién thoi gian khé cia muc in
offset trén gidy khong trang phii
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Magenta Yellow Black
Mau muwcin
Hinh 2. D6 thi biéu dién thoi gian kho ciia muic in

offset trén gidy co trdng phi

Hinh 3. Anh minh hoa do thdi gian kho ciia mau
muic in Magenta véi dung dich dm chiia 10% EGBE in
trén gidy c6 trang phil

3.2. Anh hung ciia mau muc dén thoi gian khé ciia
muc

So sanh thai gian kho gitia cac mau muc cho thiy muic
in mau Cyan c6 thoi gian kho lau nhat, muc in mau Yellow
va Black c6 thoi gian kho nhanh nhdt. Ngoai ra, myc mau
den thé hién mét xu hudéng khac vé thoi gian kho so véi 3
mau muc C, M va Y. Su khédc nhau vé thanh phan cta muc
in c6 thé gidi thich cho két qua nay. Muc mau Black véi
chét mau la cac-bon v6 co c6 kha ning nhi hda tét nén véi
dung dich &m c¢6 néng do BCS cang cao thi kha ning muc
bi hoa tan vao trong dung dich &m cang l6n cho nén muc
sé lau kho hon.

3.3. Anh huéng ciia logi gidly in dén thoi gian kho ciia
miic

Két qua so sanh thoi gian kho trén 2 loai gidy in khac
nhau dugc thé hién trong Hinh 4. Thoi gian kho ctia muc
in nha héa vé6i dung dich 4m chta 10% EGBE trén gidy
couche nhanh hon so véi muyc in trén gidy offset & tat ca
cac mau muc. Thoi gian khé ctia muyc in trén gidy couche 1a
ttt 400 - 500 phut, trong khi thoi gian kho ctia muic in trén
gidly offset 1a ti 420 - 660 phut. Diéu nay c6 thé gidi thich
14 do co ché kho ctia muyc in offset va ciu tao clia tling loai
gidy. Co ché kho ctia muc in offset bao gém thdm hut, bay
hoi va oxy héa. Trong d6 tham hut va bay hoi sé gitip muc
in kho bé madt, con oxy hoa sé lam muc in kho hoan toan.
Véi gidy in couche (c6 gidy trang phu), 16p muc thdm hat it
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hon, ndm trén bé mét nhiéu hon, c6 kha ning tiép xuic véi
oxy trong khong khi nhiéu hon nén thai gian d€ muc kho
hoan toan ngin hon. Ngugc lai, khi in trén gidy offset (gidy
khong c6 trang ph), muc in thdm sau vao bén trong gidy
qua cac cdu tric mao quéan ctia sgi xenlulo, vi vy kha nang
tiép xuc v6i oxy khong khi clia muc in kém hon, thdi gian
d€ muc in kho hoan toan sé 1au hon.

;1 800 OGiay offset
= s

e [ mGidy couche
:OE

<

A

Cyan Magenta Yellow Black
Mau muy in
Hinh 4. D6 thi so sénh thdi gian khoé ctia mau muic
tron vdi dung dich dm chita 10% EGBE in trén 2 logi
gidy khdc nhau

Hinh 5 thé hién sy d6i sanh thoi gian kho ctia muc
in offset khi nhi tuong hoéa vé6i dung dich &m khong con
chiia 10% EGBE va dung dich 4m thuong mai KF chita
10% con IPA (in trén gidy c6 trang phu). Dung dich 4m
KF chtta 10% c6n IPA c6 thoi gian kho ngan hon & tat ca
cac mau muc. Diéu nay co thé giai thich la do con IPA
6 t6c¢ do bay hoi 16n nén khi bay hoi kéo theo cic dung
moi trong muc dan dén gidm thoi gian kho cta muc. Tuy
nhién, sy chénh léch thoi gian khé cta muyc in khi nha
héa véi 2 loai dung dich 4m nay la khéng nhiéu ti 20 - 40
phut. Két qua nay cho théy, dung dich 4m dat dugc c6 kha
ndng st dung thay thé dung dich 4m dung c6n IPA trong
cdng nghé in offset.
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§ 200
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Cyan Magenta Yellow Blad
Muwc in offset

Hinh 5. D0 thi d6i sanh thoi gian kho ciia muic in
offset v6i dung dich dm chiia 10% EGBE va dung dich
dm KF chifa 10% con IPA (in trén gidy trdng phii)

(Xem tiép trang 34)
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DIEN DAN - CHINH SACH

sinh hoc ndi chung va cong tac ngin ngua,
kiém soat loai ngoai lai xAm hai noéi riéng con
han ché. Vi vay, d€ ngan ngia, kiém soat loai
ngoai lai xAm hai, mét s6 giai phap sé dugc ddy
manbh trién khai trong thdi gian téi:

Thit nhdt, hoan thién chinh siach, phap
lut, thé ché quén ly, ting cudng niang luc thuc
thi phap lut vé€ ngin ngua va kiém soat loai
ngoai lai xAm hai, trong d6 tép trung vao xay
dung huéng dan va ting cudng ning luc vé
diéu tra, danh gia tac dong cta loai ngoai lai
xam hai; tang cuong nang luc cho cac don vi
chuyén moén cép tinh vé€ ngin ngia, kiém soat
loai ngoai lai xdm hai.

Thii hai, nang cao nhén thuc, y thiic cta
ngudi dan vé tac hai cta cac loai ngoai lai
xam hai, tdng cudng tuyén truyén van dong
dé ngudi dan khong mua béan, nudi trong va
phdng sinh céc loai ngoai lai xdm hai.

Thii ba, thuc ddy nghién ctu khoa hoc,
phat trién, chuyén giao va ting dung cong nghé
trong viéc ngan ngtia va kiém soat loai ngoai
lai xAm hai.

Thit tu, bdo ddm ngudn luc tai chinh cho
cOng tac ngan nglia va kiém sodt loai ngoai
lai xAm hai tli cdc nguén ngén sach nha nuéc
ciing nhu vin ddng tii cdc nguén von ODA.
Dic biét, khuyén khich, huy déng su tham gia
ctia cong dong, doanh nghiép trong cong tac
ngan nguia va kiém soat loai ngoai lai xam hai.

Thit ndm, tang cuong hgp tac qudc té dic
biét v6i cac quoc gia c6 chung dudng bién gidi;
ddy manh hgp tidc quéc té trong viéc ngin
ngtia sy du nhdp xuyén bién gisi clia cac loai
ngoai lai xdm haim
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NGHIEN CUU TAC DUNG DUNG

DICH AM KHONG SU DUNG...

(Tiép theo trang 20)

4. KET LUAN

Két qua khao sat cho thay, khi st dung dung
dich &m chta 10% EGBE, thoi gian kho ctia muic
in offset 1a 420 - 660 phut v6i dd day mang muic
ctia mau in thii la 4 um. Két qua nay tuong duong
v6i dung dich 4m ¢6 sti dung con IPA. Céc yéu td
nhu mau muc in, loai gidy in sé anh hudng dén
thdi gian kho ctia muc in. Tuy nhién, nghién ctu
nay mdi thuc hién & quy mé khao sat phong thi
nghiém, mau in thtt c6 mang muc day hon so véi
mang muc in thuc t€ (khoang 1 pm).

Dung dich 4m khong sti dung c6n IPA 1a mot
giai phap than thién véi moi trudng va an toan
v6i ngudi lao dong. Dung dich 4m tao thanh can
tiép tuc dugc thi nghiém trén may in offset cong
nghiép d€ c6 thé thuong mai hoa san phdm va st
dung trong cac nha may in.
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