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Abstract

Litho printing ink vehicles based on rosin modified phenolic are faster drying, have
better durability, are harder and glosser and have greater resistance to water than
ones based on ester gums. Ink-Water balance and rheological properties are
important in litho printing process. These physical properties is concerned with
molecular weight of Resin to use vehicle. So this paper was studied about the effects
of changing molecular weight of Rosin modified phenolic on surface tension, viscosity,
pseudoplasticity and printability of Litho Inks.

The results were as follows.

1) The surface tension of model inks depended on the molecular weight of the
resin . Dispersion componnent of ink increase but non dispersion component decrease
as molecular weight of Resin increase.

2) Water pick-up of litho ink is more fast balance, using low molecular weight of
Resin.

3) Viscosity, Yield value and Newtonian value of model inks increase as molecular
weight of Resin increase.

4) The litho ink prepared with the modified phenolic of which molecular weight is
about 20000 showed the highest printing density and gloss.
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Table 1 The properties of each resin
T

‘Resin M.P | AV | Dilution | M.W
Neutral Hydrocarbon Resin | 140 — 5% 1570
Phenol Modified Resinester [
Qa 150 } 25 35 93937
Qs 145 | 25 30 18900
Qc 135 25 80 6900
Qo 120 25 100 2500
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2zt E3E A4 Magic oil #4708 718l 150CE 7}g3ste] = Vehicle® &
32 o]l F 1/2& FHAd Al propoxideE 2o} 150CAM geldt A1A Letdown Vehicle®
THEUT YR 1/2€ #359 PCNBlue ¢tE, Wax compound®} dryer® 9ol Three
Roll mill( &3 1000 psi )& A3t &3 F Letdown Vehicle® 7}3t Three Roll
mill( 923 1000 psi )l 13 FHste] Y2 E zAsUTE Y39 AL Table 29 2
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Table 2 Inks Formulation

Resin(phenol hydrocarbon) 30wt
Alkyd(Soyabasedisophthalic) 10%
Magic 470 42%
Wax Compound 4%
dryer 1%
Alpropoxide 0.5%
PCN Blue 12.5%
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Fig. 1 Surface tension of ink as function of its-diluent in Magic oil %470
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7} 432 30g} & 30g2 #3tel high speed mixer(4200rpm)E AF&3be] #3FAI7F 1,
3,5 7, 1027 3 A AT 2+zE F3A17] J2F 105T 9 A7t Yo 3A1zF &3 A

7
A T8-S 243 Water Pickup®-g T8

g9 HE5AL 47 #9939 Laray Falling Rod Viscometer & AF&3le] R B 7]H %,
Newtonian Value Yield Value, Shortness Factorg& & 33
%3, Shear rated] ®I3tel] 2= HE W 3}= Bohlin Rheometer2 &4 841

2)38le] Priafbou Printability Tester £ A}&3+%d

Jﬂ qF 900N, 9H £ % 1.0m/sec, 1M AA 4x20cm, &
A Z Folt. AT Adrollerd FHAZRAM J=Z
Tt aga AMFe] v FHS SAHS 72tz g2 AHHE S AEY

3.4 3% %

7 oJze) KR YRS YEZ Y HAYPOE 7o AL e AE Table 3
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Table 3 Surface Tension of Model Inks (dyne/cm)

Ink T Y . r ri° 71
Q2 | 46.6 0.6 \ 47.2
Qc3 b34.9 13.2 . 48.1
Qcd [ 28.5 15.7 44.2
Qc6 23.0 11.7 34.7
1B ’ 34.9 6.2 41.1
5B . 25.8 | 8.5 34.3
31 . 390 | 0.6 39.6
3B - 28.7 1.5 36.2
3c - 26.2 9.0 | 352
3D l 20.0 13.8 | 33.8
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5B & QA ¢ Hydrocarbong A F#H]7F 4:1, 111, 142 &318 FAZ JIZE Az
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gk o EAHE ztE 229 Aphenol4 X ¢ Hydrocarbongd=%] 2] v && &g
Qc2, 1B, 3B, 5B& uvjia EY¥ Hydrocarbond ##o] B Aol EAHAE0] A, =
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= Ut

3-2 dz29 #3338

38 z} =39 Water Pickup & A3 23} Table 49 Fig 20|t}

Table 4 Water Pickup of Model Inks (gH20O/glnk)

ime(min)
Inks 1 3 5 7 10
3D 0.282 | 0.408 | 0.468 | 0.456 | 0.461
3C 0.199 | 0.404 | 0.432 | 0.464 | 0.461
3B 0.149 | 0.244 | 0.396 | 0.473 | 0.515
3A 0.036 | 0.215 | 0.367 : 0.464 | 0.464
Qc2 0.104 | 0.248 | 0.342 | 0.402 | 0.45!}

Table 4 S B9 3A 3B 3C, 3D 927 AS 1¥eld 2@ ZAWA phenols2 9
BEAZe] AL4E ARL ¢ § Utk olE Table 394 & # A%l FAA7 & &
o2 BEARRe AL oz Hol e AL & F U

T Water Pickup HdxE ¥4 3DYAE 4680)31, 3CYIA = 464, 3B= 474, 3A<
46401t} o] & 2 Water Pickupe T2 ox FAEHAT 29 HELE A&3Fd0n
AztEd = Qs Bie) ARNFAL AW 3A, 3B, 3C, 3DYAe] 27} 486
199, 174, 11.7¢]t}. = 2SS WA phenol+Al 2] EAFe] A&FE Fon & F 3l
t} A=E ¥y 3A, 3B, 3C Z+zt 872, 738, 277 poise °lt}. F+3AIH o ¢ Y=o B
o] AmAHel Moy = A H3t5} high speed mixerZA mixing AlZke] 7o

o
ar

gebd HEZL ¥ 2ol $HE B %oz $3Hy gy wEelztn 4ztec
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Fig.2 Water Pickup profile of each Inks

% EAE Laray Viscometer 24 A3 A7} Table 50t}
olZ ®Hw WA phenol X9 ¥AFe] FrE ARV AZE € F U3, FHIE
Az, w3 %7\}3}-0] 7AA4Z Newton VauleZb ZbotA=d o) Ex& o] 45 1
A Aol Frtshed 719 g Ao g Azt
Shortness Factor7} ¥x}3o] HE4E dAaldo) FT7HEE o + ATt
38, Shear rate? W3 n2Ze HALE WstE U7 Yt A
Fig 3914 vehd nle} #2o] Shear rate’t 7t z2x HE7E st
At olAL JAVE FFE T 3 E FPH St WEteE A
o|t}, ZJE} =27 2718l oF8E 9 Vehicle ® 24019} Brown £%9 F&A 93 s 47}
Z7t5]7] WjFolr} o]#dt &L Fig. 3914 ®W WA phenol X2 Bl & ¢



8 A EFHA A12W A1E 1994
FAZo} shear thinning region®] Zt} iR @ wWslo] ¥o] z=ithiy & 4 gl

Table 5 Reuological Date on Model Inks with Larlay Viscometer

! N . Yield Shortness Newtonian
Ink Viscosity Value
V2500(Poise) ! 2. | Factor .
‘(dynes/cm”) 1 Value
SF(sec™)
Qc2 5600 10500 50.4 0.5580
Qc3 509 205 10.8 0.7572
Qcd : 188 119 : 17.1 0.7018
Qcb 174 1183 } 183.2 0.3763
1B | 2334 1583 P 18.3 0.6934
5B 285 65 . 6.15 0.8202
34 872 1102 ‘ 34 0.6117
3B 738 349 - 12,8 0.7382
3C | 277 35.1 I 3.41 ! 0.8753
w0
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Fig. 3 Viscosity profile curves each Inks
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oJze] AHAAL 7] #50A Prubau Printability tester & AME3td oL A4 E&
Ll Ze] Table 6°]th.
Table 6 Printability of Model Inks
T I
Ik 1k on Ink |
Print c,)n cyl. Ink ) on Transfer Film Optical 75°

Ink | dist, print ) )

# ; (%) Thickness| Density | gloss
i system (mg) (mg) | (4m)
| (cc) )

2 | 14 | 0.21 | 2553 [ 9.47 | 37.1 1.22 0.87 51
13 0.23 | 28.3810.23 | 36.0 1.32 ' 0.98 53
|9 | 0.30 | 36.79!16.18 | 44.0 2.09 | 1.45 52

1B | 31 [ 01l 16.03] 8.44 | 526 1.09 [. 1.36 73
/32 011 1596 | 8.65 , 54.2 1.11 1.41 73
i 29 | 0.26 34.21 17.64  51.6  2.27 2.21 82
27 | 0.34 44,15 21,68 . 49.1 | 2.79 2.29 83
28 | 0.36  46.74 | 23.00 | 49.2 2.96 2.34 82

3B 24 0.12 15.50 | 8.51 | 54.9 1.11 1.50 84

26 0.12 1509 | 8.44 ' 559 1.10 1.50 84
25 0.24 ' 30.53 | 16.04 | 52.5 \ 2.09 2.21 | 88
.23 0.34 | 43.49 ' 22.42 5.5 2.9 2.39 91

5B | 18  0.12 1478 8.42 57.0 | 1.08 1.47 87
|22 | 0.12 | 14.80| 8.23 | 556 1.05 = 1.47 87
16 | 0.20 ' 2440 1347 552 173 . 1.97 &7
19 | 0.27 ¢ 34.74 18.24 | 52.5 2.3¢ | 2.2 87
21 0.3 | 43.72 2263 | 51.8 | 2.90 | 2.30 89

312 43 0.11  14.40 | 8.34 57.9 | 1.08 1.31 69
44 0.11 | 14.46 | 8.43 58.3 | 1.09 1.30 68
42 0.23 | 28.60 | 16.96 59.3 | 2.19 1.86 70

39 | 0.31 1 38.14 | 22.93 60.1 296 | 1.89 , 69

3c 35 | 0.12 | 1502 8.32 55.4 | 1.08 | 1.48 | 83

36 l 0.12 | 14.59 @ 8.27 = 56.7 1.07 | 1.46 82

34 | 0.24 3092 1633 ! 528 | 211 2.13 83

33 ' 0.34  43.32 1 22.25 | 51.4 | 2.89 2.31 87

3D 53 0.12 | 14.47 . 834 | 57.6 | 1.07 141 | 84
54 0.12 | 14.43 | 8.32 576 | 107 | 141 8

52 0.24 | 29.57 | 15.90 53.8 2.05 | 2.02 ¢ 8l

5l 0.34 ‘ 42.35 | 22.16 52.3 2.86 | 2.12 79
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