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Tom tat: Bai viet gioi thieu tam quan tr9ng cua viec in phu bao ve va qua tr1nh phat 

trien cua mlfc phu bao ve cho tien giay. Ngoai ra, bai viet cung gioi thi~u mlfc phu a6ng 

ran bang tia UV, cung nhv nguon goc cua tien polymer va mlfc phu phu hQp. Cac thong 

tin nay la co so tham khao cho viec nghien cuu va phat trien mljc phu phu hQp cho tien 
polymer cua Viet Nam. 
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PROTECTIVE INKS FOR BANKNOTES: DEVELOPMENT PROCESS AND CURRENT ADVANCES 

Abstract: This article introduces the importance of protective coating printing and 

the development process of protective coating varnishes. In addition, the article also 

introduces UV-curable coating varnishes, as well as the origin of polymer banknotes and 

their suitable coating varnishes. This information is the reference basis for research and 
development of suitable coating varnishes for Vietnamese polymer banknotes. 
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1. Gioi thieu 
Tu khi b~t ddu xudt hi~n cho 

d€n nay, ti€n m?t da la m(>t cong 
C\l tai chinh khong th~ thi€u 
trong CUQC s6ng cua Chung ta. 
Tren thl,l'C t€, cac thucmg gia 
Trung Qu6c da su dl,lng ti€n 
gidy lam phucmg ti~n thanh toan 
d€ tranh phai mang theo nhfrng 
dbng ti€n kim lo(_li di xa tir th€ 
ky thu 9. Tuy nhien, ti€n gidy a 
chau Au chinh thuc lfin dfiu tien 
dugc phat hanh vao nam 1661 
t(_li Thl,ly E>i€n. Cho d€n nay, 
viec keo dai tu6i tho cua ti€n . . 
gidy vfrn la m(>t trong nhfrng 
m6i quan tam hang dfiu cua cac 
nuac va nha in ti€n tren th€ gi&i. 

* Nh<i mdy In tlen Qu6c gia, NHNN 

Cac ngan hang trung uong tren 
toan th€ gi&i da ti€n hanh nhi€u 
nghien cl'.ru d€ xac. djnh nguyen 
nhan gay hu hong cho ti€n gidy. 
Ldm b§n la m(>t trong nhfrng 
nguyen nhan chinh lam cho 
60 - 80% s6 ti€n gidy bj lo(_li 
khoi luu thong. Do d6, vi~c bao 
v~ b€ rn?t ti€n gidy b~ng m(>t l&p 
ml,l'C phu trong suf>t da dUQ'C ap 
dl,lng d€ tang dQ b~n Va d(> S(_lCh 
nh~m keo dai tu6i thQ luu thong. 
Ngoai vi~c cai thi~n d(> b€n cua 
ta in, l&p phu bao v~ tren b€ 
m?t ti~n gidy con lam tang d9 
b€n khong chi cua cac chi ti€t 
tfl,l'C quan (CO th€ quan sat b~ng 
m~t thuang) ma con cua chi ti~t 
bao m~t dn (chi c6 th~ nhin thfiy 

ho?c phat hi~n b~ng cac cong 
c1,1 hf> trg nhu y€u t6 phat quang, 
tir tinh). 

Bai vi€t se h~ th6ng l(_li qua 
trinh phat tri€n cua l&p phu bao 
v~ ti€n gidy, phan loc,ii cac loc,ii 
ml,l'c bao v~ ti€n gidy hi~n c6 
d~ djnh hu&ng nghien cl'.ru 11,l'a 
ch9n loc,ii mvc bao v~ phu hgp 
cho ti€n Vi~t Nam. 

2. Qua trlnh phat trien cua 
ml!C phu bao V~ tien 

Ngan hang Qu6c gia Ha Lan 
(DNB) la don vi tien phong 
nghien cuu tfim quan tr9ng cua 
l&p phu d6i v&i d9 b~n cua ti~n 
gidy. B~t dfiu tir nam 1955 ho , . 
da su dl,lng mvc polyamide lam 
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chfrt bao v~ va phat hi~n ra r~ng 
Io·p phu nay keo dai theri gian 

luu thong cua ti~n gifry them 

15%. Tir nam 1957, mgc g6c 

nitrolac bftt dftu dugc sfr dt,mg 

tren ti~n gifry Ha Lan va sau do 

dugc ap d\lng cho ti~n Franc 

Th\lY Si vao nam 1971. Tuy 

nhien, hi~u qua cua 16p phu nay 

khong nhu mong dgi. M9t m~t, 

16p phu lam tang d9 b~n va gifr 
cho ta ti~n s~ch, nhung nhfrng 
tac d()ng tich C\J'C nay khong du 
cao va cac ch§t bftn th~m chi 
con d~ barn vao chung hon. M~t 
khac, m9t nhm;rc di~m cua lo~i 
16p phu nay la d9 barn dinh cua 
n6 vao cac ta ti~n dugc in b~ng 
mgc g6c sap khong t6t, trong 
khi cac lo~i mgc in ngay nay 
d~u chua sap. 

I>S giai quy~t cac v§n ds tren, 
tir nhfrng nam 1990, mgc phu 
g6c nu&c da dugc sfr dlJng. 
B~ng sang ch€ EP 0256l70A1 
mo ta quy trinh san xu§t l&p 
phu bao v~ tren ti~n gi§y c6 
chl.ra m(>t l&p este xenluloza/ete 
xenluloza. Tuy nhien, Io~i l&p 
phu nay chl.ra m(>t ti l~ 16n dung 
moi v&i hem 70% isopropanol 
(IPA) va hem 10% nu&c. Ml,Tc 
phu g6c nu&c nhin chung doi 
hoi thoi gian kh6 tucmg d6i dai 
va dn thi€t b! s~y h8 trg. Trong 
qua trinh s~y, thanh phc1n nucrc 
trong l&p phu ban dc1u tren to 
ti~n bay hai, d€ l?i lap mong 
hem so vcri ban dc1u va co luc 
con bi co ngot. 

Ml,Tc dong r~n b~ng tia UV da 
duqc phat tri€n tu dc1u nhfrng 
nam 2000 d€ cai thic;n nhfrng 
h?n ch~ CUa mlJC gf>c nUcJC. Khi 
ti~p xuc vcri tia UV (song di~n 
tu co bu&c song 200 - 380 nm), 
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cac thanh ph~n trong lop mgc 
trai qua phan ung trung hgp, 
lien k~t v&i nhau va do d6 dong 
r§n r§t nhanh va d9 day cl.Ia lap 
phu sau khi dong r§n kh6ng bi 
thay d6i. 

Cung v&i Sl.J phat tri€n m~nh 
me cua cac cong ngh~ m&i, 
vao nam 1988, Ngan hang D1.J 
trfr Uc (RBA) da phat hanh ta 
tiSn polymer dfiu tien tren th€ 
gi&i, c6 nhi6u uu di~m hem so 
v&i ti6n cotton, d~c bi~t la v6 
d(> b6n, tu6i th9 va bao v~ moi 
truang. E>€n nay, da co hem 45 
qu6c gia tren th€ gicri phat hanh 
va SU dt,mg ti6n polymer. M~c 
du ti6n polymer c6 d9 b6n v?t 
li~u t6t hcm nhung kha nang h~p 
thl,l ffil,TC in cua ch§t n6n kem 
hem so vcri ti6n gi§y cotton. Do 
d6, trong in ti6n polymer, vi~c 
in phu bao v~ tro thanh mQt 
buac kh6ng th~ thi~u va duqc 
coi la chia khoa d~ ti€n gi§y d?t 
ch§t luqng tieu chuftn va co dQ 
b€n dai tau. 

Nhu v?y, mµc phu bao v~ 
duac tao thanh ru nhl,Ta long, 
du~g ~6i va ch§t ph\l gia (sap, 
chftt k~t dinh, chftt khai mao 

--- ---- ·o 
INLOM 

Minh hqa lc1p mlfc phu bao v¢ tren td tien 

(Pl)) dugc sfr d\lng nhu m{>t l&p 
mgc trong su6t lien t\Jc. L&p 
mang sau khi phu lam cho b~ 
m~t ta ti6n tra nen ch6ng th§m. 
Cac lo?i mgc d~u tien dugc sir 
d1Jng cho ti~n dugc gQi la ml.JC 
g6c dung m6i c6 nhiSu nhugc 
di€m va chl.ra m(>t s6 lo?i hoa 
ch~t d(>c h~i. Ngay nay, sau 
nhi6u cai ti~n, cac lo~i ml,TC Sau 
day duc;rc sfr dvng ph6 bi€n han 
nhu ml,Tc g6c nu&c, ml,Tc dong 
rAn b~ng tia UV va ml,Tc hai l&p 
( c6 th€ duqc ap d1Jng theo hai 
each: Hai l&p g6c nucrc, m9t 
l&p g6c nucrc ben ducri va mot 
l&p UV tren cling). Mlle UV Ia 
11.Ja ch9n t6t d€ l.rng dt,mg trong 
in ti€n polymer. 

3. Gioi thi~u ve m11c phu UV 
Qua trinh dong r~n CUa ffilJC 

phu UV la m()t phan (mg quang 
hoa, trong do cac thanh ph~n 
trong mvc nhanh chong dong 
riln khi duc;rc chieu tia UV. Qua 
trinh trung hqp nay di~n ra theo 
ba giai doc;tn chinh: (i) Khai 
mao: Pl, dong vai tro la chftt 
nhc;ty sang, se phan ly thanh 
cac g6c t\T do ho~c cation khi 
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ti€p xuc v&i tia UV; (ii) Phat 

tri~n chu6i: Cac g6c tv do ho?c 

cation sinh ra se phan (mg v&i 

cac monome, t?o thanh chu6i 

polymer ngay cang dai; (iii) 

K€t thuc chu6i: Khi cac g6c tv 
do ho?c cation k~t hqp l?i, phan 

(mg trung hqp dung l?i , hoan 

t§t qua trinh dong r5n. 
Trong qua trinh quang trung 

hqp polymer, co hai ca ch~ khai 

mao chinh: (i) PI nh?Y sang t?o 
thanh cac g6c tt,r do; (ii) PI nh?y 
sang t?O thanh cation. 

3.1. Mt.re phu kho UV g6c 
tl}.· do Va CO' ch~ phan frng cua 
qua trinh tritng hQ'P g6c 

Trung hqp g6c la m<)t trong 
nhfrng phan ung ph6 bi~n nhfrt 
dugc ap dt,mg trong nhi~u 
nganh c6ng nghi~p. Phan ung 
nay dugc khai mao bai m<)t 
g6c tt,r do dugc sinh ra du6i st,r 
kich thich UV v6i PI. Phan ung 
nay chu y~u duqc ap d1,mg cho 
qua trinh t?O mang Va phu bao 
v~. Ba lo?i nguyen li~u chinh 
thuang sir dt,mg trong qua trinh 
trimg hgp g6c tt,r do b~ng UV 
la: Cac hgp ch~t polyester/ 
styrene khong bao hoa, acrylate 
va thiol-polyene. Hai nh6m 
chftt d~u tien dt,ra tren qua trinh 
trung hgp tang trucmg chu6i 
g6c n,r do, trong khi nh6m thiol
polyene phl,l thu()c vao vi~c b6 
sung cac g6c. Tuy nhien, qua 
trinh trung hgp nay bi oxy (re 

ch€ va do c6 kha nang phan ung 
cao nen thuang d~n dSn co ng6t 
va nut. 

Bu&c dllu tien tucmg t'.rng v&i 
qua trinh chuy~n d6i cua PI tir 
tr?ng thai 6n djnh sang tqmg 
thai kich thich (PI*) sau khi h§p 
th\l UV, d§n dSn sµ hinh thanh 

cac g6c tl! do. Cac g6c tv do 

khai mao phan (mg b~ng each 

k€t hqp v&i monome tucmg t\1' 

nhu ca ch€ trung hqp g6c tv 
do c6 di~n. Han nfra, ch§t nh?y 

sang PS co th~ tham gia dfty 

nhanh qua trinh trung hqp cac 

monome co de) phan (mg th§p 

ho?c n~u PI co de) h§p th\l UV 
th§p. PS h§p th\l nang luqng 

anh sang d~ t?O thanh tr?ng thai 
kich thich truy~n nang luqng 
cua no cho PI. Co hai con 
duang co th~ d~ truy~n Sl.J kich 
thich tu PS sang PI, ho?c b~ng 
nang lugng ho?c b~ng chuy~n 
electron. 

3.2. Ml}.'C phu kho UV d~ng 
cation Va CO' ch~ phan frng cua 
qua trinh trung hQ'Jl cation 

Qua trinh quang trung hgp 
cation thuong Slr dt,mg cac PI 
nhu mu6i onium, sulfonium 
hexafluororine... d~n d€n st,r 
hinh thanh axit bronsted du6i 
st,r chi€u X? UV. Qua trinh 
quang trung hgp cation mang 
l?i nhfrng lgi th€ dang k~, 
ch~ng h?n nhu khong nh?y cam 
v6i oxy va d§n d€n d9 co ng6t 
mang thftp, do d6 barn dinh 
t6t han vao b~ m~t. Han nfra, 
khong gi6ng nhu phan ung g6c 
tµ do, qua trinh quang trung hgp 
cation sau qua trinh khai mao 
c6 th€ tiSn hanh sau khi chiSu X? 
UV. Tuy nhien, qua trinh quang 
trung hgp cation rftt nh?Y cam 
v&i nu&c, vi v~y clln ki~m soat 
c§n th~n d9 §m trong qua trinh 
san mµc. Han nfra, cac ch.it ph\l 
gia tang t6c dugc them vao c6 
th~ cai thi~n t6c dQ d(>ng h9c 
th§p cua qua trinh quang trtmg 
hgp cation. Cac monome thong 
thuang c"lia phan t'.rng quang 

trimg hqp cation UV la cac hqp 
chftt epoxy va cycloaliphatic co 

nhi~u nh6m chuc phan (mg, co 

th~ tham gia vao phan (mg nay. 

Hi~n nay, tren thi truemg c6 

nhi~u lo~i phan tfr dong r~n 
b~ng UV v&i nhi~u tinh c.h§t 

khac nhau cho v~t li~u, chang 

h~n nhu tinh ua nuac, tinh kY. 
nuac, tinh kY. dclu, tinh chftt 

quang h9c, kha nang ch6ng an 

mon ho?c kha nang ch6ng chay, 
ruy thu<)c vao yeu cclu (mg 

d\mg. Theo do, vi~c 11.Ja ch9n 
monome dong r~n b~ng UV ccln 
can nh~c ky luang d~ phu hqp 
voi qua trinh quang trimg hqp 
g6c tt,r do ho~c cation. 

M<)t s6 nghien Clru da so sanh 
hai lo?i phan trng quang trimg 
hqp duqc tom t~t trong Bang 1. 

So sanh cho thfty n€u khong 
xet d€n gia ca nguyen li~u, phar 
ung trimg hgp cation c6 nhi~u 
uu di~m v~ ch~t lugng 16p phu 
han h~n phan (mg trung hgp 
g6c tt,r do. 

4. Tien polymer va thong so 
kj thu~t cua mljc bao v~ tien 
polymer 

4.1. Ngufin gAc ti~n polymer 
Vao cu6i th~ ky 20, d€ bao v~ 

moi truang Va phat tri€n ffi\lC 
tieu nang lugng xanh, nhfrng 
nghien cuu d~u tien v~ ti~n 
polymer da dugc ti~n hanh t~i 
Uc vao nam 1968 d\ra tren Sl,l' 

phat tri~n ID?Ilh me Cua cong 
ngh~ polymer va l:mg d\lng 
r(>ng rai CUa no trong CUQC 

s6ng h~ng ngay. Chftt n€n cua 
ti€n polymer dugc cftu t~o tu 
polypropylen djnh hu&ng hai 
tn,1c (BOPP), m(>t lo~i nh\ra ~6 
kha nang ch6ng nu6c va d(> ben 
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Bang 1: So sanh cac d~c diem noi b~t cua hai loc:ti phan ung quang trung hQ'p 

f>~cctiem Trung hc;tp cationic Trung hc;tp goc ti! do 

Khong Slt dl;lng dung 

moi, muc de? gay 6 nhiem +++ +++ 
thap 

Pl cho phan ltng trung 
Acid Goctlfdo 

hc;tp 

Tac d1,mg chat khai mao Ton t~i lau Ton t~i ngan 

Sau khi dvc;tc chieu UV, goc 

Phan ung con tiep tl;Jc sau tlf do dV<;tc hlnh thanh va 

Qua trlnh kh6 UV 
khi chieu UV vi neu van con khai mao phan ung vai cac 

lap chat long, axit khuech lo~i nhva co lien ket doi. 

tan qua lap long nay Qua trlnh trung hc;tp dl!ng 

khi dung chieu UV 

Anh hvong cua oxy trong 
Khong Co 

qua trlnh kh6 UV 

Anh huong cua d¢ am 
Co the co, nhung nhi~t se 

ft, qua trlnh dong ran chi 
tang qua trlnh dong ran 

trong qua trlnh kh6 UV 
sau khi lam kh6 

xay ra khi chieu den 

Truong hc;tp chU'a kh6 E>6ng ran tiep t1,1c xay ra 
Kich Ltng da 

hoantoan sau khi dllng chieu den 

Cac nguy Cd tiem an 
Thap hon mlfc kh6 UV goc 

Cao hon mlfc kh6 UV cation 
Wdo 

The tich co ng6t (t~o nep 
3-5% 5-15% 

gap) 

Mui chat long va varnish 
ft hdn varnish goc W do Nhieu hon varnish cationic 

sau khi dong ran 

E>(> barn dfnh len v~t li¢u 
Rat tot Trung blnh 

nhl,la (polymer) 

E>(> barn dinh tren giay 
Rat tot Trung blnh 

nen cotton 
E>(> ben cha xat Xuat sac Trung blnh 
E>c? ben h6a chat Tot Tuy thuc;>c loc;ii monome 

Rat thap do kh6ng su d1,1ng 

Tac dc;>ng m6i trvong 
dung m6i, qua trlnh dong Thap do kh6ng su d1,1ng 

rAn con tiep ti,ic sau khi dung m6i 
dung chieu UV 

Tfnh chat v~ sinh may m6c 
Theo phan h6i cua thQ' in de 

Chlla biet 
lau chui, v~ sinh may m6c 

Gia ca nguyen li~u Cao hon varnish goc w do Thap hem varnish cationic 

cao. BOPP da dugc nghien cfru 
va phat tri~n tir nhfrng nam 1960 
va 1970, chu y€u 6 cac nuac 
phat tri~n nhu Hoa Ky va chau 
Au. Cac cong ty nhu BASF 
va ExxonMobil da ti€n hanh 
nghien Clru Va phat tri~n quan 
tn;mg trong san xu§.t va trng 
dt,mg BOPP trong bao bi va in 
.in. Uc la qu6c gia d§u tien phat 
hanh ti~n polymer v&i ta IO do 

Ia Uc vao nam 1988. S\l' ki~n 
nay danh d§u buac ti€n dang 
k~ trong cong ngh~ san xu§.t 
tien giay. 
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Ti~n polymer b~n g§p doi ti€n 
gi§y, giup giam t§n su§.t phat 
hanh ti~n m&i. E>ang chu y, d1,la 
tren v~t li~u BOPP, mQt s6 tinh 
nang bao m~t m&i da duqc t~o 
ra tren ti€n polymer nhu cfra 
sf> trong su6t, hi~u (mg mau 

chuy~n dQng, mang quang hQC, 

giup nang cao kha nang ch6ng 

gia. Hon niia, vi~c tai chS va sir 

d\mg tien polymer c6 th€ h~n 
chS m(lt ph:in tac d(mg tieu cgc 

dSn moi truemg. Nam 1988, tien 

gi§y Uc sir d\mg polymer thay 

vi b<)t gi§y cotton ho~c g6 da 
khi€n nhi€u nguoi ng~c nhien. 
Tuy nhien, ly do chinh khi€n 
Ngan hang Dg trfr Uc va cac td 
chuc khoa h9c t~i Anh va Uc 
d§u tu vao lo~i ti€n gidy nay la 
de ngan ch~n tinh tr~ng lam gia 
tran lan va h~n ch€ thi~t h~i cho 
thien nhien do su d\mg b<)t gifty 
tren ti€n gifty. 
Vi~t Nam la m{>t trong s6 it 

qu6c gia tien phong trong vi~c 
san xuftt ti€n polymer v&i vi~c 
phat hanh ta polymer 50.000 
d6ng dfiu tien vao nam 2003. 
Sau thanh cong cua ti€n polymer 
t~i Uc, nhi€u qu6c gia khac nhu 
Canada, New Zealand va Anh 
da ap d\mg cong ngh~ nay, t~o 
nen Ian song m&i trong nganh 
in ti€n gifry. Cho d~n nay, han 
45 qu6c gia tren toan th~ gi&i 
su dt,mg ti€n polymer trong h~ 
th6ng ti~n t~ va ngan hang cua 
h9. 20 qu6c gia khac d\l' ki€n se 
tir bo ti€n gifry va chuy€n sang 
ti~n polymer vao nam 2030. 

Trong ti~n gifry, cac v~t li~u 
truy€n th6ng nhu b{>t g6, sqi 
bong va sc;ri vai khi~n chfulg 
kho d€ th§.m nu&c va d€ bi rach. 
Tuy nhien, ti€n polymer chua 
ba l&p mang polymer trong 
su6t c6 dQ dan h6i cao duqc 
lam tir cac sc;ri hinh tam giac. 
Hai l&p mang ben ngoai b~ng 
BOPP k~t n6i v&i l&p giua b~ng 
mang polymer polypropylene/ 
polyolefin ho~c h6n hqp cac 
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mang nay theo hai tr1=1c. DiSu 

dang n6i la nhi~t va d9 §m trong 

qua trinh san xuftt t~o ra d9 x6p 

cua l&p giiia, khi€n ti~n polymer 

c6 kha nang ch6ng chiu va d(> 

b~n t6t hon d6i v&i S\f thay d6i 

nhi~t d9 va kha nang bi VO so 

v&i tiBn gifry. Han niia, thi~t k€ 

theo chiBu d9c v&i cac duang 

ke tren tiBn lam tang d9 bBn cua 

chung. Chfrt nBn polymer th~ 
hi~n kha nang ch6ng thfrm nu6c 
hoan hao so v6i gifry truy€n 
th6ng. Do cfru true cua n6, v~t 
li~u m6i nay khong chi s& hiiu 
cac tinh nang in tuang t\J nhu 
gi~y ma con c6 cac d~c tinh 
vu<;rt tn)i hon cua nh\fa, ch~ng 
hc;m nhu ch6ng thfrm nu6c va 
d9 b~n ca ly t6t nhu d9 b~n keo 
va d9 b~n xe cao. Ngugc l;;ii, 
gifry thong thuang phai dugc 
phu nhi€u bu6c phuc t;;ip b~ng 
polyethylene m6i c6 th~ ch6ng 
thftm nu6c. Han nfra, chftt n€n 
polymer thich hgp trong truong 
hgp san phfim in doi h6i d9 bSn 
khi su dl,mg trong diSu ki~n 
moi truong cim u6t, khong 
thu~n lgi. 

4.2. Thong sA ky thu~t cua 
ID\J."C bao v~ ti~n polymer 

V &i d~c tinh m&i cua v~t li~u 
polymer, lop phu bao v~ t~p 
trung nhiSu hem vao vi~c bao 
v~ cac chi ti€t in va cac y€u t6 
bao m~t tren bS m?t tiSn gifry. 
Trong cong ngh~ san xufrt tiSn 
polymer, quy trinh phu mgc 
bao v~ da trcr thanh m(>t bu&c 
hilt bu(>c nghiem ng~t, thuong 
dm;rc thgc hi~n tren may in 
flexo. Do do, cac yeu d.u cua 
mgc phu d€ in ti€n polymer 
nhu sau: £>(> nh6t thfip; dong 
r~n nhanh; 16p phu dap (mg 

cac yeu cftu vS d(> bSn v?t ly, 
h6a h9c va ch6ng l~m b~n theo 

yeu ciu thir nghi~m; lap phu 

trong su6t khong anh huang 

d€n hinh d~ng cua cac d~c 
di~m bao m~t khac cua ti~n 
gifry; 16p phu c6 d9 bong thftp 

khong anh hu&ng d~n thi~t bi 

ki~m tra chftt lugng ho~c cam 

bi~n may phan Io~i tiBn. 

Mµc phu kho UV d~ng g6c 
dugc t~o thanh tu cac monome 
ho~c oligome acrylic cl.Ing 
v6i cac PI phan ly thanh cac 
g6c hJ do khi dugc kich thich 
b&i UV nhu benzophenone, 
hydroxyphenone ... 

M\fc phu kho UV d;;ing cation 
da thu hut dugc nhi€u S\f chu y 
vi chung c6 nhi€u uu di€m han 
CaC lo;;ti ffi\l'C phu khac, ch~ng 
h;;in nhu d9 barn dinh t6t, de) co 
ng6t thftp, khong bi oxy uc ch~, 
it gay kich ung va it dC)c tinh 
han. M\fc phu kho UV d;;ing 
cation chu y€u su dt,mg nguyen 
li~u la cac hgp chftt epoxy 
cycloaliphatic, cac PI phan ly 
thanh cac ion khi dugc kich 
thich bcri tia UV nhu triallyl 
sulfonium hexafl.uororine, m9t 
s6 chfrt ph1,1 gia khac ... 

Theo b~ng sang ch€ 
wo20I3045496A1, khi them 
cac hgp chfrt chua it nhfrt m{>t 
nh6m perfl.uoro-polyether(PFPE) 
vao mgc phu UV d~ in tiSn 
gifty, bao g6m ca mgc d~ng g6c 
va cation, cac d?c tinh ch6ng 
lfim b§n cua ti€n dugc cai 
thi~n dang k€. B~ng sang ch~ 
W0201406771SA1 ciing cho 
thfiy mgc bao v~ chua hgp chfit 
dong r~n cation va hgp chfit 
perfl.uoro-polyether di-hydroxyl 
co d~c tinh ch6ng lftm biin va 

ch6ng ~m t6t cho cac tai li~u bao 
m?t, bao g6m ca ti~n m~t. 

Gin day, d~ ti~t ki~m nang 

lugng va bao v~ moi truang, 
vi~c sir d\lng den thuy ngan 

trung ap d~ phat ra UV a ca ba 

vimg UVA, UVB va UVC dang 

d~n dugc thay th€ b~ng cac 

ngu6n phat UV-LED (chi phat 

ra tia UVA). Ti€p n6i xu hu&ng 

do, CaC nha nghien Clru CUa b~ng 
sang ch~ W02022258704Al 

da phat tri~n m9t lo~i mµc 
dong r~n b~ng den LED UV 
c6 thanh phftn bao g6m epoxy 
cycloaliphatic, PI cationic, 
monome g6c hJ do, PI g6c hJ 
do, ch~t nh;;iy sang va m()t s6 
chfit phl,l gia ch6ng Ifim bftn, 
chfrt lam mo ... 

Nhu v~y, qua trinh nghie 
CUU va san xuftt ffi\l'C bao V~ i 
ti~n tren th~ gi6i khong ngtrng 
phat tri~n, voi ffil,lC dich nang 
cao kha nang bao v~ cac tinh 
nang bao m~t, ch6ng bfrn, 
tang cuong d9 bSn v~t ty va 
hoa h9c cua ta tiSn, d6ng thoi 
kh~c phl,lc nhfrng nhuqc di€m 
phat sinh trong qua trinh in 
nhu thoi gian dong r~n, h~n 
chs phat thai cac hoa ch~t d9c 
h~i gay anh hucrng xau dSn 
moi truong. 

D€ dap ung cac yeu c~u 
kh~t khe vS mgc phu cho tiSn 
polymer, hi~n nay, cac nha may 
in tiSn tren th~ gi6i chu y€u su 
d\,lng mgc dong r~n b~ng tia 
UV. 

s. Ket luan 
Qua trinh in phu bao v~ dong 

vai tro quan tr9ng trong vi~c 
nang cao d(> b€n va tu6i thQ h.ru 

(Xem ti~p trang 33) 
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m(>t s6 ngan hang nho va t6 chuc 
tin dt,mg khong niem y€t. Chinh 
vi v~y, vi~c cai thi~n quy€n ti€p 
c~n thong tin khong chi giup 
nha ddu tu dua ra . quy1h dinh 
dung d~n ma con g6p phdn vao 
st,r phat tri€n b€n vfrng cua thi 
truemg tai chinh. • 

1 Di¢u Linh (2024), Ngan hc'Jng thuong mqi la gl? 
V1¢t Nam c6 may ngcin hang thuong mqi? truy c¢p 
ngay 1711212024, https!/goonus.io/ngan-hang

' thuong-mai-la-gi/ 
1 EJieu 12; C1iem b khoan 2 Dieu 77; khoan 5 

Dieu 84 Lu¢t Cdc t6 chtlc tfn d1,mg nam 2024. 
i Dieu 118 Lu¢t Chtlng khodn nam 2019. 
'Khocin 2 Dieu 1, Dieu 32 Th6ng cu s6 32120241 

TT-NHNN ngay 301612024 cua Thong C16c Ngcin 
hang Nha nuac Vi¢t Nam quy (fjnh ve mqng luai 
hoQt <1¢ng cua ngan hc'Jng Chuong mqi. 

s Dieu 16 Th6ng cu s6 3912016/TT-NHNN ngay 
3011212016 cua Thong C16c Ngcin hang Nha nuac 

Vi¢t Nam quy dinh ve hoQt d¢ng cho vay cua t6 
chtlc tin d1,mg, chi nhdnh ngcin hang nuac ngoai 
d6i vai khdch hang. 

6 Trinh Hcii Ninh (2013), Nghien cuu m¢t s6 gicii 
phdp ta~g cyong qucin ly tai chfnh tQi Cong cy xay 
dr;ng mo Ham Lo 2 - Vinacomin, Lucin van Thoe si 
Kinh c€. Truong Dqi hoc Mo - Dia char, rrang 36: 

~ Le Thi Ngoc Huyen (2020), Phdp lu¢t ve thanh 
roan tfn dr,mg chtlng tu trong hqp C16ng mua bdn 
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hang h6a qu6c t€. qua thl/C tien a Viet Nam, Lu¢n 
van Th9c si Lu(it hoc. Truong Dqi hoc Lu¢c. Dqi hoc 
Hu€. rrang 25. 

8 HDBank (2024), Bdo cdo chuang nien nam 2023, 
truy c¢p ngciy 1611212024, <https!/cdn.hdbank. 
com.vn/hdbank-filelinvestorlsrc/bctn-2023/quan
tri-doanh-nghiep.html?utm, https!lcdn.hdbank. 
com.vn/hdbank-filelinvestor/src/bctn-2023/quan
tri-doanh-nghiep.html?ucm_source=chacgpt.com 

1. Dieu Linh (2024), Ngan hang Chuong mqi la gi? Viet Nam c6 may ngan hang Chuong mqi?, truy c¢p 
ngciy 17/1212024, htcpsJ/goonus.io/ngan-hang-chuong-mai-la-gil 

2. HDBank (2024), Bcio coo thuong nien niim 2023. truy c(ip ngay 1611212024, https!/cdn.hdbank.com. 
vn/hdbank-filelinvestor/src/bccn-2023/quan-tri-doanh-nghiep.html?ucm_source=chatgpt.com 

3. Le Thi Ng9c Huyen (2020), Phdp lu¢t ve thanh todn !in dr,mg chUng tu trong hqp dong mua bdn 
hc'Jng h6a qu6c t€, qua thr;c tien a Viet Nam, Lu(in van Thqc si Lu<;it hoc. Truong Dqi hqc Lu¢t. Dqi hqc Hue 

4. MSB (2023), 9 thdng <16u nam, MSB hoan thc'Jnh 8396 k€ hoqch nam, truy c¢p ngay 1611212024, 
https!/www.msb.eom.vn/vi/w/9-thang-dau-nam-msb-hoan-thanh-83-ke-hoach-nam?utm 

5. Minh Vy (2024), C¢p nh¢t k€t qua kinh doanh nam 2023 cua 17 ngan hcing: Bang xep hqng /qi nhu¢n 
c6 SI/ ph6n h6a mqnh. truy c¢p ngciy 1611212024, https!/cafef.vn/cap-nhat-kqkd-nam-2023-cua-17-
ngan-hang-bang-rep-hang-loi-nhuan-co-su-phan-hoa-manh-188240125174101659.chn ?utm 

6. Trinh Hai Ninh (2013), Nghien cuu m¢t s6 gicii phdp tang cuang quan ly tai chinh tQi Cong ry xay 
dr;ng mo Ham Lo 2- Vinacomin, Lu¢n van Thqc si Kinh t€. Truong Dqi hoc Mo - Dia ch6t. 

cAc LOAI MU'C PHU BAO VE TIEN GIAY ••• (Ti~ptheotrang27) 
• • • 

thong cua ti€n gifiy, g6p phdn 
dam bao chfit luqng va an toan 
cho h~ th6ng ti€n t~. Trong cac 
lo~i mµc phu bao v~, mµc UV 
dong r~n nhanh th€ hi~n nhi~u 
uu di€m vuqt tr(>i so v&i mt,rc 
g6c nu&c, d~c bi~t la kha nang 
t~o l&p phu 6n dinh, khong bi 
co rut do bay hai. 

V &i nhfrng lqi th€ nhu kha 
nang ch6ng gia cao, d9 b€n vuqt 
tr(>i va tac d(>ng moi truang thfip, 
ti€n polymer da tr& thanh lµa 
ch9n uu tien cua Vi~t Nam cling 
nhu nhi€u qu6c gia tren th€ gi&i. 
:E>ang chu y' hdu h~t cac qu6c 
gia su dt,mg ti~n polymer d€u 
uu tien ap dt,mg mt,rc UV cation 
d€ bao v~ va keo dai tu6i thQ 
cua ti~n. 

Bai vi~t cung cftp tai li~u tham 
khao hfru ich cho cac nha nghien 
cuu trong nu&c trong qua trinh 
phat tri€n h~ mt,rc phu phu hqp 
v&i d~c di€m cua ti€n polymer 
Vi~t Nam, g6p phdn nang c~o 
chftt luqng va hi~u qua in tien 
trong tuang lai. • 

TAI Lll~U THAM KHAO: 
1. G. Tuilock, Paper Money-A Cycle in Cathay. The Economic History Review 9(3) (1957) pages 393-407. 
2. S. Hagberg, Sweden's first bank-notes, Scandinavian Economic History Review 9(2) (1961) pages 

206-208. 
3. S. Bolognini, Method for varnishing security documents, especially Intaglio- printed security 

document such as banknotes. US20110146510A1, KBA Notasys SA. 
4. T. Buitelaar, Effect of banknote varnishing, Currency Conference CS/, Sydney. 1999. 
5. T. Buitelaar, Circulation Rcness Management, Banknote 2003 conference, Feb-3, 2003, Washington 

D.C.,2003. 
6. M.A.-H. Al-Agouz, G.N. Simonian, M.S. Hasanin, A.AF. Elleboudy. Durable banknotes strategies and 

their ability co resist soiling and Dirtiness, International Design Journal 11 (4) (202 1) pages 103-112. 
7. GJ.M. T.M. Plantanga, J. Watte, Paper currency printed with ink and coated with a protective 

layer. and process for producing it. EP 0256170A 1, Enschede Joh En Zonen Grafische lnrichting BV Joh 
Enschede en Zonen Grafische lnrichting BV. 

A. Rafiei, A. Karimi, M. Bodaghi, Polymer Banknotes: A Review of Materials, Design, and Printing, 
Sustainability 15(4) (2023) 3736. 

8. V. Shukla, M. Bajpai, D.K. Singh. M. Singh. R. Shukla, Review of basic chemistry of UV curing 
technology. Pigment & Resin Technology 33(5) (2004), pages 272-279. 

A. Ribas-Massonis, M. Cicujano, J. Duran, E. Besalu, A. Poorer, Free-Radical Photopolymerization for 
Curing Products for Refinish Coatings Market, Polymers 14(14) (2022) 2856. 

9. M. Sangermano, /. Roppolo, A. Chiappone, New Horizons in Cationic Photopolymerization, 
Polymers 10(2) (2018) 136. 

10. K. Kaya, H.C. Kiliclar, Y. Yagci, Photochemically generated ionic species for cationic and step
growch polymerizations, European Polymer Journal 190 (2023) 112000. 

11. J.V. Crivello, E. Reichmanis, Photopolymer Materials and Processes for Advanced Technologies, 
Chemistry of Materials 26(1) (2014), pages 533-548. 

12. M. El-Roz, J. Lalevee, F. Mor/et-Savary. X. Allonas, J.P. Fouassier, Radical and cationic 
phocopolymerization: New pyrylium and thiopyrylium salt-based photoinitiating systems, Journal of 
Polymer Science Part A: Polymer Chemistry 46(22) (2008), pages 7369-7375. 

13. M. Sangermano, Recent Advances in Cationic Photopolymerization, Journal of Photopolymer 
Science and Technology 32(2) (2019), pages 233-236. 

14. T.H.S. David H Solomon, he Plastic Banknote: From Concept to Reality. CS/RO Publishing, 
Melbourne, VIC Australia, 2014. 

15. M.T. DeMeuse, 1 - Fundamentals of biaxial stretching and definitions of terms, in: M.T. DeMeuse 
(Ed.), Biaxial Stretching ofFilm, Woodhead Publishing2011, pages 3-13. 

16. T. Calafut, 2 - Polypropylene Films, in: S. Ebnesajjad (Ed.), Plastic Rims in Food Packaging, William 
Andrew Publishing. Oxford, 1998, pages 17-20. 

17. E.L. Prime, D.H. Solomon. Australia's Plastic Banknotes: Fighting Counterfeit Currency. Angewandte 
Chemie International Edition 49(22) (2010), pages 3726-3736. 

18. G. Wilson. Australian polymer banknote: a review. SPIEi 998. 
19. S.M.C.F.C.D. Gosnell, Polymeric sheet material for use in making polymeric security documents 

such as banknotes. US 1080020382, Visual Physics LLC Crane Security Technologies Inc. 
20. G.C. Xavier Borde, Julien Gil/or, Method for treating the surface of a banknote. W02013045496A 1. 

2013. 

s6 4 1 THANG 0212025 1 TJ.\P cHi NGAN HANG G 


