TAP CHi CONG THUONG

TAC PONG CUA ANH SANG
PEN MAU SAC CUA TO IN

® DUGNG HONG QUYEN

TOM TAT:

Do bén sang 1 kha ning chéng phai mau hoic ddi mau ctia mau sic dudi tic ddng clia ngudn
sang. C6 nhiéu yéu td tdc dong d&€n do bén sdng clia sdn phaAm in nhu ty 1& thanh phin ctia muc in,
loai gid'y, ngudn sdng, moi trudng va y&u td k§ thuat trong qud trinh in, chinh vi viy viéc bén mau
clia td in s& khdc nhau, c4ch thitc chuyén d6i mau cla t3 in ciing s& khdc nhau. Bai viét nghién
cifu co ch€ clia viéc mat mau, cdc y&u td Anh huéng dé€n do bén mau clia td in.

Tir khéa: bén sang, muc in, gidy in.

1.Dit van dé

Do bén sing 12 kha ning chong phai mau hoic
d6i mau cda mau sic dudi tic dong cla ngudn
sang' 2. PO bén sdng 1a mdi quan tAm clia nhiéu
nganh nghé: may mic, luu trif thu vién, nhitng
ngudi lam trong nganh dd hoa, bao bi... Trong
nganh db hoa, viéc khong bén sdng ctia 16p muc c6
thé s& lam mat mau clia tim 4p phich quing céo
clia ctta hang ti€p xtic v6i 4nh sdng mit troi, hodc
cling c6 thé gay nén sy bi€n ddi mau hay mit mau
ctia bao bi dugc bdo quén trén gia dudi dnh sdng
huynh quang... Theo nhu Julie Lucas® da bdo céo,
thiét hai cho cdc sin phdm d€ trong phong chi€u
sdng va cac yéu td ngoai trdi gdy thiét hai hang ty
d6 la mdi nam. Anh séng chéi trong nha, 4nh sing
xuyén qua kinh ctta s& va 4nh ning truc ti€p tu
nhién 1a nhitng nguyén nhan chinh giy ra hu hdong
nay. Viéc mat mau khong gidng nhau giita cic mau
muc trong mdt bd myc 1am cho sdn phdm in nhiéu
mau (dnh nka tong) c¢é hién tuong mat cin bing
xam.*

Nghién cttu vé do bén sing dugc thyc hién
nhiéu, tuy nhién, da phan nhitng nghién citu nay la
tich rdi viéc tdc dong clia dnh sdng 1én muc 1én
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gidy'2 45 hodc 1a nghién citu hién tugng mat mau
hoic thay d6i mau cda tJ in® ma chua c6 cdi nhin
tong quat nguyén nhin tic dong dén td in dudi tic
dong clia 4nh sédng. O bai ndy, cd ché clia viec mat
mau, cdc y€u t6 dnh hudng d&€n do bén mau cda to
in da dugc thdo luan.

2. Thao luan

2.1. Co ch& mat mau do dnh sdng

2.1.1. Bdc diém ciia dnh sdng

Anh sdng vira c6 tinh cht 1a séng, vira c6 tinh
that 1a hat. Planck da chi ra ning lugng clia mot
photon dnh sdng cé thé dudc tinh bing phuong
trinh:

hxc
A

Vé6i E: Nang lugng

h: Hiing s6 Planck

v: TAn sd ctia 4nh sdng

c: Toc dd cha dnh sédng

A: Budc s6ng clia dnh sdng

Phuong trinh cho thdy ning luong (E) ty 1&
nghich v6i buGc séng cia dnh sing (L), nghia la
budc séng clia 4nh sdng cang thap, ning lugng cia
mot photon cang manh.

E=hxv =
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Trong 4nh sdng ngoai trdfi, cdc tia mit trdi chi€u
t6i trdi dit & ba phd: 44% nhin thiy (380 dé&n
700nm), 7% ti ngoai (380 d€n 10nm) va 49% hdng
ngoai ( trén 700nm). Dudi 380nm, trong quang phd
tlr ngoai, sy phan hiy do qué trinh oxi héa dugc
ting toc do tAn s8 cao, buSc séng ngin va bifc xa
ning ludng cao. Piéu ndy c6 nghia 12 4nh sdng c6
dd niang lugng d€ pha v& cac lién két héa hoc
polyme va pigment.?

2.1.2 Tdc déng ciia dnh sdng dén ddc tinh héa
hoc ctia pigment

Su thay ddi héa hoc ctia bat ky chit nao theo
thdi gian din dén mat tinh toan ven ciu tric/tinh
chit héa hoc néi chung cé thé dugc quy cho qua
trinh oxy héa, tifc 1a tdc dung clia oxy ddi véi chat
gy ra su bién d6i héa hoc ciia chat dé.

Pigment 13 thanh phin tao mau sic chinh cho
muc in. Viéc cdm nhin mdi pigment c6 mau sic
khiac nhau hoan toan do ciu tric héa hoc clia
pigment va kich thugc ctia né.

Pigment dugc chia thanh pigment den, tring va
pigment mau. Pigment den hién nay bao gébm cic
hat hydrocarbon ¢6 dudng kinh 100-200 nm. Céc
pigment mau tring md duc nhu oxit titan hodc k&m,
hodc trong md nhu canxi hodc magie cacbonat. Cac
pigment mau c6 ngudn goc tir cidc chit két tha
khodng, hitu co hoiic mudi. Cac pigment chi€m tir 5
dén 25% t6ng s6 hdn hgp myc. !

HAu hét cdc pigment vo cd va tit cd cdc pigment
hitu co déu bi tdic dong theo mdt cich nao d6 véi
dnh sdng.

Loai lién k&t phd bién nhit trong cic pigment
hitu cd chinh 12 lién k&t cdng héa tri véi mifc ning
lugng gidm dan theo thit tu clia lién két don (C-C,
c6 1 lién két ), lién két doi ( C=C, c6 1 lién két n)
valiénkétba (C=C c6 2 lien két 1) 2

Céc tia UV trong 4nh sdng mit trdi lam cho
lién két m ¢6 ndng lugng thap hon d€ bi phd va.
Khi cdc lién k&t héa hoc trong pigment bi phd v3,
hinh thanh gdc tw do ma sau d6 c6 thé hinh thanh
lién k&€t méi v6i oxy va cdc chat 6 nhiém khdc. Sy
thay ddi cdu tric phan ti nay lam thay ddi kha
ning hap thu 4nh sdng cda pigment trong ving
kha ki€n va do dé 1am gidm cudng do mau hoic
bi€n ddi mau sic. 2

Viéc thay d8i mau sic ctia pigment khong hoan
toan chi dua vao tic dong clia mdi tia UV, mot s6

pigment c6 thé c6 dd bén mau tot trong tia cuc tim
nhung lai phai mau khi ti€p xtic véi 4nh sdng ngoai
trdi. Nguyén nhan c6 thé dugc gidi thich do sy hap
thu c6 chon loc budc séng dnh sdng, trong cic
pigment d6 chi hap thu 4nh sing & mdt budc séng
nhat dinh, dang ning lugng dnh sing d6 bi chuyén
thanh dang nhiét, cong thém bic xa nhiét cia mit
trdi da tdc dong dén lién k&t ctia pigment, tr d6 x4y
ra qué trinh phan hily quang héa.

Viéc mat mau phu thudc vao ciu tric phifc tap
cla pigment, do vy pigment c6 cing mau nhung
¢6 gbc mau khdc nhau cling c6 su phai mau khdc
nhau, k€ ca c6 ciing gdc vdi nhau ciing c6 d6 bén
mau khac nhau.!

Né&u khong c6 bat ky su bdo vé nao, trong viing
4nh sdng trong thi'y, miu vang sé& bi mat nhiéu hon
so cdc mau khdc Cdc pigment mau vang hip thu
chli yéu 4nh sdng xanh, 4nh sing c6 mic ning
lugng cao nhit ctia quang phd nhin thiy dugc.?
Theo nhu Ragauskas!, myc ¢6 mat do quang hoc
cao c¢6 do bén sang tét hon muc c6 mat 6 quang
hoc thap.

2.1.3 Tdc dong ciia dnh sdng dén cdc chdt
lien két

Trong thanh phin clia muc, ngoai pigment con
c6 hdn hgp chit van chuyén. Muc dich chinh 12 van
chuyén va bidm dinh rdi tao mang trén bé mat vat
liéu nén.

Nhya 13 thanh phin chinh trong hdn hgp chat
van chuyén nay vi né quyét dinh d&€n dong chiy,
toc do kho, do béng, dd bam dinh, tinh linh hoat
va khd niing khdng héa chit clia 16p muc. Ba loai
nhua thong thudng dudc bi€t dén: loai tu nhién
bao gdm nhya thong, nhya dudng, héa thach,
v.v..; cac loai nhya tu nhién dudgc téng hgp hoidc
bi€n ddi mdt phan, ching han nhu nhya estergum,
maleic va phenolic; va cudi ciing 13 nhya tdng hdp
hoan toan bao gdm polystyrenes, nhya cao su,
nitrocellulose, v.v...!

Quang oxy héa 1a mot dang phan hiiy quang va
bt diu bing sy hinh thanh cdc gbc tu do trén
chudi polyme, sau d6 phan ng véi oxy trong cdc
phdn ting day chuyén. Qu4 trinh nay 1a ty xic tic,
tao ra sd lugng goc tu do va cdc loai oxy phan ng
ngay cang ting. Nhitng phdn ng nay din dén
nhitng thay d6i vé trong lugng phan t (va phan
bo trong lugng phan t) cia polyme va két qua 1a
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vatliéu trd nén gion hon. Qua trinh oxy héa c6 thé
x4y ra dong thdi v6i cdc qud trinh khic nhu suy
gidm nhiét va mdi qud trinh nay c6 thé ting tdc
cho qué trinh kia.?

Nhua ding trong muc in déu nhay cim véi
quang hoc chiing c6 thé bi gion hoic chuyén mau
ngd vang khi ti€p xdc véi dnh sdng trong moi
truong khong khi.”

Theo Ragauskas' khong c6 su lién két héa hoc
gitta myc va sdi gidy. Gidy dudc lam tr soi
cellulose c¢6 do két tinh hda hoc va dudc sdp x&p
theo mdt cAu hinh ¢6 trat tw do qua trinh sin xuat
gidy. Gid'y cho phép muc va/hoic hdn hgp céc chat
van chuyén bdm dinh trén bé mit hodc bén trong
s0i; trong trudng hop muc in offset kha nhét, gdc
dau, chiing khd bing cich thim thau va oxy hda
triing hgp. Muc bi rang budc bdi mot tuong tac cd 1y
18ng 1é0 trong hoic trén gidy va cé thé ti€p xiic véi
khong khi, 4nh sdng hoic cdc yé&u t6 khic d€ lam
kho hodc tring hgp muc. Dudi tic dong cta dnh
sdng lam m&i lién k&t nay cang bi y&u hon, giy
hién tugng bong 16p myc & trén gidy.

2.14. Tdac dong ciia dnh sdang dén vat liéu
nén - gidy

P& c6 kha ning in chdng mau, muc can c6 do
trong nhat dinh. Vi vdy, n€u mau sic cta vat liéu
nén thay ddi ciing sé tdc dong d&n s cAm nhan vé
mau clia 16p muc in trén nén bi thay d6i.

Khi ti€p xiic v6i 4nh sdng, cdc dic tinh quang
hoc clia gidy nhu mau sic, do sdng, dd tring clia
gidy bi gidm. C4c thanh phian héa hoc khic nhau
trong bot gidy 1am gidm dd bén 4nh sing clia nd,
dic biét 1a sy hién dién cda lignin, mdt chit héa
hoc ty nhién c6 trong gb lién két c4c soi xenlulo véi
nhau va 12 nguyén nhan khi€n gidy bi sAm mau va
0 vang khi ti€p xtic v6i 4nh sdng.

Lignin 12 mot hdp chit cao phan ti, c6 cau tric
vO dinh hinh, trong phan t& ¢ chita cic nhém (-
OH), nhém (-OCH) va nhan benzen. Theo nhu
(chemical modification), lignin 1a chit hap thu rat
hiéu qud ca biic xa UV (do ban chit thom clia né)
va 4nh siang kha ki&€n. Chinh qu trinh oxy héa clia
lignin c6 trong bot gidy do 4nh sdng giy ra lam cho
cac gid'y bi d6i mau (héa vang) khi ti€p xic v6i anh
sdng (Anh sdng ban ngay va dnh sdng trong nha).

Cung v6i tic dong 1én thanh phan lignin, 4nh
sdéng con giy phan hlly oxy héa phin tir thap
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carbonhydrate trong chit chat ting tring quang hoc
(chat cai thién do tring clia gidy) lam do sdng clia
chatnén gidm, do vang tinglén

2.2. Yéu td'anh hudng dén dp bén sang

2.2.1. Anh hudng ciia thanh phén muc dén dé
bén sdng

Thanh phin, ty 1& cidc chit trong muc anh
hudng rat nhiéu d€n mau muc va tily theo nhitng
dic di€ém mong mudn ma nha san xuit chon nhitng
chit thanh phin va ty 1& cdc chat khac nhau cho
muc cia minh.

Theo Maraval va Fleidler (over) khi nghién
ctu vé dd bén sing clia cic loai muc & Phép, tat
cé cdc loai muc déu c6 xu huéng bi mat mau.* Cdc
loai myc vang c6 xu huédng phai mau nhanh hon so
vdi myc dd, va muc mau Cyan c¢6 dd bén mau tot
nhat.!+

Viéc tic dong clia muc d&€n do bén sdng nguyén
nhan chinh d&n tir thanh phan héa hoc clia pigment.
Ngoai ra, con ¢6 sy tic dong cua mat do hat
pigment c6 trong murc, mat do cang 16n d6 bén sing
cang cao vi chiing c6 nhiéu hat pigment dé chiu 4nh
hudng pha hoai clia dnh sdng hon. Cdc muc c6 mau
cang trong cang c6 xu huéng phai mau nhanh thanh
mau tring. Kich thudc clia hat pigment, sy bién d6i
tinh thé va sy phan bd kich thudc hat cling 4nh
hudng dé€n do bén sang clia chit mau.

Viéc Iya chon loai chat lién két ciing nhu ty 1&
thanh phan cda chat lién két cling 4nh hudng dén
dd bén sdng ctia 16p muc. Khi 16p muc trén t3 in
khd, chat lién k&t bao quanh cic hat pigment va tao
thanh nhu mot 16p rao hip thu bét ning lugng dnh
sang gitp cho do bén sdng cta 16p muc ting 1én.?
Tuy nhién, ban chit clia chat lién két cling bi tdc
dong bdi dnh sdng do vay, khi tdc dong cta dnh
sdng dd 16n, né s& lam gy cdc mach clia chit lién
k&t va lam cho lién k&t von 16ng 1éo clia 16p muc
v6i 16p gidy bi mat, lic d6, muc s& bi bong khdi 16p
gid'y va gy mit mau cho sdn pham in.2 Ngoai ra,
dudi tic dong clia 4nh sdng, mot s6 loai cht lién
k&t bi ngd mau vang, lam cho mau muc trén tJ in
ciing bi bi€n ddi.

Trong thanh phin ctia muc in, d& diéu chinh
mau sic va cudng dd muc, ngudi ta sit dung chat
don. Anh hudng clia ching d&€n do bén mau cla t3
in 12 khac nhau, vi du nhu Titanium dioxide thic
ddy qué trinh phan hiy quang ctia hau hét cic



KHOA HQC - KY THUAT

pigment hitu cd, vi vay ty 1€ titan dioxide cang cao
(ttc 12 mau cang nhat) thi d6 bén 4nh sing cang
kém. Mit khdc, oxit sit dudng nhu cdi thién do bén
4nh sdng cla cdc sic t& hitu co, c6 1& vi 1a chat hap
thu hiéu qué tia UV.

Muc c¢6 ham lugng chit don cao hoic ham lugng
pigment tring trong muc: muc c¢6 chita phan mau
(tring duc) va kim loai (nhdm, dong gid kim loai,
v.v...) ¢6 dd bén 4nh sing thip. Nhitng loai muc
nay c6 xu huéng mat cudng do mau nhanh hon.

D6i véi muc in UV, muc in duge kho va polyme
héa nhd vao ngudn sang ning lugng cao (budc séng
UV) gidp lién k&t muc bén vitng va khong bi 4nh
hudng bdi dnh sdng. 3

2.2.2. Anh huéng ciia gidy dén do bén sdng

Anh sing tic dong dén cdc thanh phin trong
gidy va lam bi€n ddi tinh chat quang hoc ciia gidy.
Trong in, myc in khong duc hoan toan do vay, viéc
cAm nhan mau sic ctia 16p myc 1a do tdng hop 4nh
sang phan xa tir 16p myc va tr 16p gidy 1én mit
ngudi. Khi gidy d8i mau thi mau sic cAm nhan cla
ngudi quan st 16p myc ciing bi bi€n ddi.

Do x0p: PO x8p cua gidy 4nh hudng dén kha
ning nhan muc, thim hit hit myc cda gidy. Cic
loai gidy thd x0p c¢6 dd thAm hiit muc 16n, mat do
mau thip nén d6 bén mau vdi 4nh sdng cling thap.

Do phing nhin hay ngudc lai 1a dd nham: tinh
chit nay anh huéng d&€n dd ddng déu cla 16p muc
trén to in. Gidy cang nham 16p muc cang kém dong
déu, chinh vi thé tic dong clia 4nh sdng 1&n 16p muc
khong dong déu, cic vi tri mat d6 mau thap dé bi
bay mau nhanh hon céc vi tri con lai.

pH trong gidy: Tinh chit kiém va axit clia vat
liéu nén (gidy): Cho dit myc c6 phit hop véi vat liéu
nén nhu thé nao thi mot lugng nhé tinh kiém hay
axit c6 trong gidy cling s& gy nén su phin tng véi
pigment hay céc chat ¢6 trong muc. Axit hoa tan
hodc kiém s& lam suy gidm cau triic cia pigment va
giam kha ning bén véi d4nh sdng.

2.2.3. Yéu té' moi truong

Anh sdng mit trdi, sic néng, dd Am va 6 nhiém
khong khi c6 thé giy 4nh hudng dén san pham in:
thay ddi mau sic, phai mau, ndt, bong tréc, oxi hda
va mat do bén 83

D6 bén sing phu thudc vao budc séng cda
ngudn sing va cudng do cda biic xa. Do vay, do
bén sdng s& phu thudc vao loai ngudn sang. D6i véi

nguodn sang 1a dnh sdng mit trdi, do bén sidng s&
lién quan dén vi tri dia Iy, mua, va huéng phoi sdng.
Do mic d6 phan xa cta cac tia sang mit trdi so v6i
truc trdi dat 1a khic nhau nén dd bén sing clia cic
khu vuc trén trdi dat 12 khic nhau. P9 bén sing clia
mang muc in ti€p xdc véi d4nh sdng mit trdi & ban
cAu bic sé& thiAp hon vao mua hé va cao hon vio
mila dong. Ngugce lai, dd bén sing clia mang muc in
ti€p xiic v6i 4nh sdng mit trdi & ban cAu nam s& cao
hon vao mia he va thap hon vao miia dong. '

Khi miu in bi phai mau b&i 4nh sdng mit trosi,
biic xa mit trdi dudc duge hap thu béi tJ in. Ludng
h&p thy thay ddi tily thudc vio mau sic. Mau den
hip thu nhiéu mat, trong khi mau tring hip thu it
nhat. Sy hap thu nay ciing lam ting nhiét do cla ty
in. Vi tac dung clia nhiét, lugng 4m tuong doi trén
bé mit gidy in thAp hon do 4m tuong d6i ctia khdng
khi. Khi d6 4m tuong d6i ting thi d6 bén sdng gidm.

2.2.4. Yeu t6'ky thudt

Maiang muc day c6 khd ning chéng chiu véi
diéu kién 4nh sdng va thdi tiét t6t hon mang muc
mdng. Mang muc day c¢é nhiéu hat pigment hon
nén c6 cudng do mau cao hon, kha ning bén sing
s€ ting 1én.%

Lép trang phii (c6 thé 1a vecni hodc 16p mang
can lang) c6 kha ning nhu mdt 16p mang bao vé dé
ngin sy ti€p xiic clia myc v6i mdi trudng va khd
ning sang loc tia UV trong quang phd mat trdi tir 46
lam ting d6 bén mau clia myc in.3

2.3 Phuong phdp do dj bén sdng

C6 nhiéu tiéu chuin qudc t€ 4p dung cho thi
nghiém d6 bén d4nh sang: ISO 105-B02, ISO 4892-2
va ISO 12040.

P& do d6 bén sing c6 thé thuc hién bing cich
dé mau trong diéu kién thong thudng va xac dinh
thdi gian mit mau clda maiu. Tuy nhién phuong
phdp nay t6n qud nhidu thdi gian, d€ rit ngin,
ngudi ta cho miu ti€p xic truc ti€p vdi dnh sdng
mat trGi v4i phuong phap nay, thdi gian thuc hién
cling c6 thé kéo dai d&n nhiéu thing va né phu
thudc qud nhiéu vao diéu kién dia 1y va thoi it
trong nim va huéng nhin sang. Hién nay, d€ do do
bén sing, ngudi ta thit nghiém ting tdc do tic dong
clia 4nh sdng bing cich st dung budng dugc trang
bi ngudn sing hd quang xenon, ngudn sing dudc
loc d€ md phdng tia cuc tim va bifc xa mit trdi gin
nhat. (Bing 1)
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Bdng 1. Bang t8ng hop cdc thang do ludng "

Do ludng
— - . - - Diéu kién hién thy
Miéu ta Xéphang | Tiéuchuan Tiép xuc truc tiep binh thung
len xanh ASTM
D6 bén anh sang ratkém 1 Y, it hon 2 nam
2
Do bén éanh sang kém v - 2-15nam
3 4- 8 ngay 2-4 tuan
. 4 2-3tuén 2-3thang
Do bén anh séng kha I - - 15-50 ndm
5 3-5tuan 4-5thang
D& bén anh sang rat t6t 6 I 6-8 tuan 5-6 thang 50-100 nam
L g 7 3-4 thang 7-9thang
D0 bén anh sang tuyét voi I hon 100 nam
8 Hon 1,5 nam

Do bén mau ctia mau dudc xdc dinh bdi gid tri
thdp nhat ctia bat ky thanh phan nio trong muc.
Néu 2 hoic nhiéu loai muc in ¢c6 dd bén 4nh sdng
khdc nhau dugc pha tron, loai muc c6 dd bén 4nh
sang thdp hon sé& xdc dinh dd bén 4nh sing cia
muc hdn hgp.?

4. Kétluan

Ti€p xtdc ldu dudi 4nh sdng chi 12 mot trong
nhiéu nguyén nhin giy phai mau. Pd bén sdng
dugc dinh nghia 1a mot thude tinh cia muc tuy
nhién khi myc d6 dugc in 1én gidy thi sy mat mau
hoidc thay d8i mau cda tJ in dudi tic dong clia
dnh sdng clia td in khong chi do cdu tao, thanh
phin clia muc ma con do rat nhiéu nguyén nhin

TAILIEU THAM KHAO VA TRICH DAN:

khdc nhu dic tinh clia gidy, bdn chit clia 4nh
sdng, thdi gian ti€p xic véi dnh sdng va mdi
truong xung quanh, thdm chi cd ky thudt nhu
chiéu day 16p muc hay 16p vecni hodc 16p mang
c4n t6 in 4nh hudng d€n sy mit mau hoic bién
ddi mau cda 5 in dudi tic ddng cla d4nh sidng. P&
xdc dinh chinh xdc kh4 ning bén mau clia mau
muc trén tJ in trong diéu kién mdi trudng nhat
dinh cin phdi dugc do tryc ti€p tJ in d6. Tuy
nhién, thuc t€ qud trinh ndy mat qui nhiéu thdi
gian, nhi't 12 trong nghién cfu vé myc bén mau,
do vay viéc gid 1ap diéu kién tu nhién bing
budng thir nghiém 4nh sidng 12 phuong 4n tdi wu
dua ra k€t qué c6 tinh cha't tuong d6i M
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IMPACT OF LIGHT ON COLORS
OF PRINTED SHEET

® DUONG HONG QUYEN
Department of Printing Technology
Hanoi University of Science and Technology

ABSTRACT:

Light fastness is the ability to resist fading or discoloration of colors under the influence of a
light source. There are many factors affecting the light fastness of printed products, such as the
ratio of components of the ink, the type of paper, the light source, the environment and other
technical factors of the printing process. Therefore, the light fastness and the color conversion of
each printed sheet will be different. This study is to explore the discoloration mechanism of colors
and the factors affecting the light fastness of printed sheeet.

Keywords: Light fastness, printing ink, printing paper.
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