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A Study on the Color Reproduction of Offset Printing using
Ecological Ink

Sung-hwan Moon

Department of Graphic Arts Engineering, Graduate School,

Pukyong National University

Abstract

This advanced printing industry, such as print media industry, despite the
many chemicals are produced through the action of the complex'is recognized
as a hazardous industry.

Increasing concern about the environment and ‘Carbon green| growth’ in
order to go after  the age of these will be addressed is harmful to the
environment.

Now, in all “industries producing and convenience than the importance of
environment and eco—friendly ways to deal with prepared deing more realistic
challenge would emerge, =and the © print ‘industry, without exception,
eco—friendly product development. efforts ‘and product performance to improve
environmental improvement Highlight the positive response has been doing.

The issue of paper with ink during the printing material is an important
part in the various pigments, inks, organic solvents are used in a variety of
chemicals are exposed to environmental pollution. Ministry of the
‘Management status and the reduction of volatile organic compounds Plan’
arising from printing facilities, according to the VOC (Volatile Organic
Compound), about 3.6% of the total emission is reached at that. VOC’s
awareness of the urgent measures have been announced. Such as climate
change ink manufacturers to develop environmentally friendly ink make a life
and death and there.

,iV,



Currently, environmental contaminants that can cause Aromatic types of
hydrocarbons, less than 1% made of Aromatic Free kind of used products,
soybean oil products with linseed oil with the products, rice products using a
wide range of environmentally ecological ink since 2000 is released quickly.

All materials used in printed material, if the green is the best way to print
the composite materials in industrial applications, because each process on the
print quality and productivity, there can be many differences in this
experiment because it accounts for a large proportion in the print general ink
in the ink section and the International color standards (ISO2846-1: 2006)
certified ecological ink were compared.

Therefore, in this paper has the-ink released from the same company, each
common general ink and ecological ink in the same“condition which results
were focused on -whether the emerging international color standard (ISO
2846-1:2006) recognized for environmentally ecological ink. printed color
reproduction of the actual offset (color reproduction) how conformity to ISO
12647-2 standard /color fon the basis of the offset would check Color
Reproduction.

Based on 'the results of the experiments of this study, given the ecological
ink coated paper, uncoated paper both  color difference and the Gamut of the
ISO 12647-2 standard “is suitable for ecological ink, the ink’s color gamut
reproduction, even. meore-than existing international  standards, there is no
confirmed that the correct color reproduction possible.~Using environmentally

ecological ink industries is expeeted to respond-to environmental policy.
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2-1. A ¥ 73

2-1-1. ISO 2846-1

ISO 28462 thefst o] A RS AT A FH02 MAAS=
TE7E & dAfAE THeE FAH o], HZode Aol A= 4
Frow AAFE vhE =4 EFo] Ho| tdsiA 28 Ut Table 1
e ISO 2846-1o4-FAs= JA9 AFE CIELah'2 YeER A
3182 Y(Yellow) 4, M(Magenta) =5, C(Cyan) =3°]9, K(Black)2]
& 8= Table 1914 B uie} 2e}?

Table 1. Colorimetric Values per DIN 'ISO 2846-1(Standard Iluminant
D50, Standard Observer 2 )

Ink CIELAB* Value 2’ b* Color To}erances
L AE ab
Yellow 91.00 -5.08 94.97 4.0
Magenta 49.98 76.02 -3.01 5.0
Cyan 56.99 -39.16 -45.99 3.0
Black 18.01' 0.80 -0.56 -

'no tolerance band for L*, rather an upper limit

Table 2914+= ISO 2846-1°14 A3 = WEss st =4

=

Z7119] A9 ¥ Ink-O-Meter(38°C/400rpm/90sec) = &, 715 7|Fo =2



stda, Ax 2 f%A4E Spread-O-Meter D3H(25C /60sec) 0.2 =4 &}
gom AZX A7Fe Dry-O-Graph (Hr/temp 25C Humidity : 60%)
Glass PlateZ 3s}dth. F&Le  Gloss-Meter (Angle 60°)°]H, FLE+
Density-O-Meter(4SP Roll/Ink volume 0.075cc)e]™, &4+ 120g ZE
A= F4% gEsolth

v = 5 3] (American Soybean Association)ol| A+ & &

o
rob

T
Fe 42 Md ez Jdad AF 20% ol VIEe=E
gl st QldlEol AFEW we tiFh FaelA e

= A(Seal) e B A7 Mol AFL Wizt

Table 2914 FEL @3 22 FEX7E C, M, Y, "KollA 5%

o

)
o
A

o},
o] e}

Table 2. Best Soy 2846 Ink for Property of Matter Characteristics

Density Set
Tack |Rheology | Glossy Time |(Hour)
Y M C K | (Min)
Y 55 37 63.6 2.01 | 0.10 | 0.001..0.05 5.0 40
M 6.0 38 63:3 1.8y [12.42 | 0.07 {101 5.0 40
C 6.5 37 79.5 024 | 0721273 ] 098 5.0 40
K 6.0 38 81.7 252 | 243 | 232 | 2.38 6.0 40

2-1-2. ISO 12647-2

[SO 126472 1899 7|&S xdste 3oz 7} E-IZ YFolA
ATH E3] ISO 12647-201M = Q= A Qlzjo] Azto] a3 7+ @
AEsteol gtk =3y FHe Al A C, M, Ko A4 +30°9]



ol Yo 45, 159 Aol &

EE ALgEE §49)

VNEHoR 45 St
5% FAS L, CIELAB AE ), +2~+3
59 3&AZE Table 3914 e SATE

Table 4olX = A2 =] Zhztol] tfgh Mo &A1&

)=
ol HiFe

el Aol
Azrol et FLXE 1 ke CIEL'ah" AE 5~ 5% FA
b

[e3]
2R

Table 3. Color Values of the Commercially Available Stocks(White Substate)

Paper Grade i 1 al b Gloss g/m?
1. Glossy Coated Wood-Free 95 0 . 65 115
2. Matt Coated Wood-Free 94 0 = 383 115
3. Glossy LWC 92 0 5 55 65
4. Uncoated White 9% 0 & 6 115
5. Uncoated, Yellowish 90 0 ) 6 115
Tolerance S 2 +2 5

ISpecified values per ISO/CD 12 647-2.2: D50, 2°,-0/45 or45/0

Table 4. CIELAB-AE" Tolerances for the Primary Color Solids

Black Cyan Magenta Yellow
Variation 5 5 5 5
Fluctuation 4 4 4 5

Figure 13} Table 4 A

s

=4 R sEAE

ISO 12647-291 uj 3k

ZE A<l (Dot Gain)¥}



1SO12647-2
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Figure 1. Tone value increase curves for the printing conditions

defined in ISO 12647-2:2004.”

Table 5. Tone Value Increase for the 50% Control Patch of a
Control Strip “with -Circular Half-tone Dots . for -a Number of

Important Printing “Conditions.

Tone Value Increase %
Printing Characteristics for Screen Rulings
133Ipi | 150Ipi | 1751pi
Four Colour Continuous Forms Printing,
Chromatic Colours
Positive-Acting® Plates, Paper Type®l and 2 17 20 22
Positive—Acting® Plates, Paper Type®4 22 26 -
Negative-Acting® Plates, Paper Type®l and 2 22 26 29
Negative-Acting® Plates, Paper Type*4 28 30 -




2-2. ICC ==23d A9

ICC(International Color Consortium)= FHFE 2 FHAX| 9] A FA)o
FHglo] BE stedolidelA dd 29 HuYgus dEF st
Z vl

3

l>

e Ay tlelol A Profile®] ¥5S A7) 3 ZFHow
1993l 2ol A AT 2719 AH3| o 2= Adobe System, Agfa-Gevaert,

Mo

Apple Computer, Eastman Kodak, Sun Microsystem®] 571 3]A}e] #AAA|¢
el 2 Al Zfste] 2003 o] = AHI|US AlQsta 600 7f o] 4] st=
dof LZEO] AxIAL- AT LS EFT 4397 EPFL, FOGRA,
London College of Printing, Western Michigan University &©| ™l 3]
o= Frofstar 3l
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dqel7lFe ICC Z2nde BUree 2 Ja9) F¢FS 72H79
AE 2 7FA L k. ICC T3 FUAEE H|SE Bolx gite AA
Adejel we dolE AriE 7tz St ICC 23] Py
B RGBE] ICC Zz3dyt CMYK®] ICC Z=utdo] glt}. Egk RGBY
ICC xZzude RGBS dlolel Fho] 9lom, CMYK ICC Zz3de
CMYK®] ICC Zutde] Amrzt Eoj7b 9 olth. CMYKS 4%

ICC Zzvpde] Hue] JAN= o

i
of

e
ol
i
il
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it
X
o
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Ho] e=d oA ICC Z23dS A& uf Ags 4 i)

ICC Z2a4YdL 8, 549, d FdA 4T LZEJ &80
AMNES A A FH =2
ueba] ICC Z 23 de] ZF4 wet Fd s dolgrh YEEoe
7N1AY AA, AR T A 2A ICC Z29d 93} zt7t CMYK=E
w¥@ete] HEHo g doly 7t MeHe] ARgetal

I AN FF HA%E AFES <7 fsdE AU e
ICC ZE3dg Agstolof ofwf, o] gho = @i dlo|B & sty A

o] /1 CIP4(InternationalCooperation for the Integration of Processes in
Prepress, Press and Postpress Organization) 5 JH|Z o] &3to] 7S
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FrEA A FAHeR A& A ZolE AT F Q=
H=7h "o
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AE* = [(A L P82+ (ABHAL" (L)

71 ALF Ag%, Ap*E T Bl LF oF, p*E @ vehdtt
L* =116(Y/¥)* —16 (2)

* = 500[(X/Xy)" =t/ i)

b* =200[(Y/Yy)"* = (2/ Z)'"*]
o X/ X, > 0.008856, Y/Y, > 0.008856, Z/Z > 0.008856< ujjo]t}.
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3. 4 &

3-1. Test Target #| %}

A Ao 54315 98] A4 ¥ 74 1SO(nternational Standards
Organization)®} ANSI(American National Standards Institute)oll~ #3gF 1,485
7Me] A2 4% ECI 2002V Targete] < o] gko]t}.

o] Test Target2 ojg] ®He W37l AT 200413 o] Aoll= 92871 9]
A5 AbEste] ZRgAds AFsA oW A A(Color Gamut)e] R v
Ao Jgt AQdS Yelle Z29dSs Ak Xste @i ol
AAek 1A ISOAM = S8 A& MAde Edsk7] 98] 1,48571¢]
A2 4 ECI 2002 Targets AR&atAl Hi, EF wlolH Fhol
A g3k ECL 2002V  Target< KOz} K209 w) Zz+zt Target C, M, Y2
4 AF &L, 10, 200040, 70, 1000 EASIN =3f o = | oh= 64(43)”5%]3&

ok

>

A 7462 & EFert. Tk 7|2 Target 182715 tste] & 928402
A% IT87/3 Targetel]l Al =38k O, M, YSHA 729(9) M-S = A 28k
AA dx19] 7} 148570 <k Targeto]th. ‘o] Targeto] M-S vetd
A= 148571 €] sjA = Abg-3 Tt

Figure 4= ECI 2002 Test Targetg YEl Zolw @iz} H|FHo|
UARE 2 HAFA s dYS vFHE Has gl
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Figure 4. Sample image _ ECI 2002 test target.”
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T AUk T3 e @ Z A el A 7Y Bol AREShe LAl Q14 ¢
A4 1760pielt). webA 2 A A= 2400dpie] 175lpie AF-8-3)¢]
Figure 49 Sample Image _ ECI 2002 Test TargetS == 38} 3L, RIPO]
A2 7|EHor AGsAA 49 delgrl 28 dHolH= FdsA
fadg = A== HAAHs A Figure 5914+ CTP ¥4 RIP A A
Fahs vepg Ak

Edit uncalibrated target for PostRIP | x|

— "Warning Criteria

Frofile: I f,,.r :1 e

v Resolution: |24EIEI.EI w;l Eéltic‘at o

1Gra_l,l y I j
I ;u:up_l,l 1 ,-"IDeIete I

00 20 40 GO - 00 400 450 500
fooo  j2o0 400|600 |E=uu {10.00 |15.00 {2000 f30.00 [40.00 [45.00 [50.00

550 B0 700 800 850 900 &20 940 9RO 980 1000
{5500 [s0.00 7000 8000 |85.00 [30.00 [5200 [84.00 [SE.00 [9E00 {100.00 f

] [ T ;| o [ | |
Smooth | Egtrapulatel Clear | Fezat | Irnpart | (] I Cancel |

Figure 5. Input and output of CTP RIP setting.

,16,



3-3. 44

A HAFNA A TS FdstA 7] A& CIPe] HolHE ©] &
gko] Ripping¥® Uo7} 14 7[Ae = 7] oz AGHE=SE s3dt)
3 7] ez AdEE= RS Figure 69 YERNRAT C, M, Y, KE=Z
Y 7] Fol AEeoE EHT ZHe ¥H(Color Bar)g o] &34 ISO

Start time

a\m

] 01/01 22:49

2 1846_3 -5 1846_3 & 1 i] 01/01 2139

5 1846_3 il 154623 =t 1 i] 01/01 18:09 —— -’g

4 1846_3 gl 1846_3 e 1 0 ‘leﬂl 16:59 l’

)

3 1846_3 kit 1846_3 S 1 1] ‘ 01/01 15:49

[36¢]

1

(Cyan) T T LITTITTE _Jl
2
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Figure 6. CIPs; data process on offset printing machine.
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4-1. A=) 9% Bl P}

4-1-1. ISO Coated

Table 6 Coated®] = A 3%+ 714 2zZA g C, M, Y, K %
518 oxtE YEhaL o] BFE #E VIsoE Uik = B S dA9
ztzrel Wil CIEL'a'b'ak 2 3+t Mdas WA st

WA FolA 1485709 Ao Hi MAREEe duk J3Ad A9
AE"y 296, 187 4] B, AEp 3112 Hlud F53 A3E e
Wem Best' 90%01 &= 4359 4772047 =7 RAFHJAX T 38 HY
el o3 A & F AArt

Table 6. Comparison of Coated AE

2002V Target

Between Solid of CIEL"a™b” and

1SO-12647-2 General Ink Ecological Ink
Parameter
L" | a*.| b" JTolerancd L7 | a" | b" AE%| L" | a" | b" AE"w
C 55 | -37|-50| 4~5 |557|-358|-526| 1.5 | 55.1 |-36|-53.5| 1.58
M 48 | 74 | -3 4~5 456|782 -1 |276| 478 |76.4| 65| 1.7
Solid
Y 8 | 51| 93 5 89.4|-56[981|1.06|89.9 |-55] 992 | 15
K 16 | 0 0 4~5 118302 07|24 |139| 0 | -0.1 206
Average - 906 211
2002V | AR, : :
Target| Best -
4.35 477
(1485 | 90%
patch)| nroy AR - 754 10.62
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Figure 7. AE"ab between ISO coated and ecological printing ink.
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Figure 10. AE ab between ISO uncoated and general printing ink.

,23,



4-2. A Q) 9% Hlu P}

v xzaele] ALga g B TEele] AEsli Ao gt st

ApsE,

,24,



0 [Lab] 2D (ab) | 20 [uv]] 20 [ |

IV Show fues

= Constrait Fotation

Transparency

General Ink_coated

Figure 11. 2D__dfagram for lightness of 20% o
ecological ink(coated and ur oated) and general

V' Show twes
= Constrair Fiotation

Transparency

Figure 12. 2D diagram for lightness of 309 of ecological ink
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Figure 16. Dot gain ecological ink printing in coated paper.
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Figure 18. Dot gain ecological ink printing in uncoated paper.
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Figure 19. Comparison' of CRF curves for ecological ink printing ink
(coated and uncoated) and general printing ink(coated and uncoated).
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