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ABSTRACT

This project developed water-based screen ink consisting of 10 % PVA solution
and natural rubber latex (NR) as the main components. The effects of variation of
the PVA: NR ratios (i.e. 90:10, 85:15, 80:20, 75:25 and 70:30), the amount of
glycerol and KPS were studied. = The water-based screen ink was prepared by firstly
mixing PVA, xanthane gum, and sodium benzoate at 70 °c with agitation speed of
500 rpm for 24 h. Then addition of the rest chemicals, i.e. NR, glycerol and KPS, was
performed. The color fastness of the water-based ink before and after washing (5
times) was measured according to the ASTM D-1925. It was found that ink-drying
conditions and KPS content affected insignificantly to the shade-fading of the ink,
whereas, proportions of PVA: NR did strongly influent. At the ratio of PVA' NR as
80:20, those formulas (i.e. P80L20KO, P80L20K1 and P80L20K2) showed the least
difference in the shade-fading. However, the differences in L and a* values of
P80L20KO and P80L20K1 formulas were found to be higher than those of the
commercial screen ink. The number of continue-screening-through testing (with good
definition) was investigated by the optical microscope (MiniScan XE). The higher
of amount of glycerol addition, the higher humber of the continue-screening-through
was obtained. At 15 pph addition of glycerol (P80L20KOG15 and P80L20K1G15), they
showed the highest number of the continue-screening-through which are 106 and
135 blocks, respectively. Moreover, those capable numbers were found to be higher

than that obtained by using the commercial ink with good detail.

Keywords water-based screen ink, silk screen printing, poly(vinyl alcohol), natural

rubber latex



. . 2557

a

Q " b 4 f\
“agnant®

L - Y o 1Y v = = 7 1 Y o v ¢ v v
nanstluenasianulidmiunisidnuienis@nwivingy ldeygynlviluldussleviaunisen

lidnsdllag visdu Snvivinuiilisauadiien wazdesdeddadvesenasynasaniinisunluly



|

............................................................ il
Y

......................................................................... M
............................................................................ \Yl

1 et .1
11 S SN\, 1
12 A ol s , 1
13  ff —=—X"..3N7 .2
14 JF =" [1l-NLls )/ TS N o .2
YA VY o —— 1 V(Y A A .3
21 Nl o9 o) 2l caac s oW\ G g .3
2.2 (Screen printing ink).........c..ce...... . 6
23 (Poly (vinyl alcohol), PVA).... o7
24 (Xanthane gum)..........ccccoeuee .8
25 .9
26 N\ %2,.. Z2ap A\ Q... /[E)zr. 10
2.7 (Castar O™ oL 10
2.8 (Potassium persulphate). 11
2.9 (Sodium benzoate)...... .......... 12
210 12
3 15
B e 15
3.2 15
3.3 PVA. o i . 16
3.4 16
35 A7
38 s 17
3.7 17
4 19
41 PVA 19



4.2
4.3
4.4

51
52



21
22
23
24
31
4.1

4.2
4.3

.............................................. 6
........................ ROV ROURTOON -
............................................................................................................... 10
.......................... e 1
......................... L 16
PVA 10

.......................................................................... 20
................................................................ 25

.............. 30



21
22
23
24
25
2.6
2.7
4.1
4.2
4.3
4.4
4.5
4.6

4.7

4.8

4.9

5

M



11 (1]

(Castor oil

(Glyceral) (Xanthane gum)

(Sodium  benzoate)

(Potassium persulphate)
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(PoLyCvinyL. alcohol), PVA)

(Natural rubber)
(Xanthane gum)
(Castor ail)

(Glyceral)
(Sodium benzoate)

(Potassium persulphate)
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2.1 [2]
(Silk  Screen)
(Screen fabric)
(Artwork)
211 1 [2, 3]
2111 (Frame)
1
2 2

- Cam-lok



3 1
45
21.1.2 (Screen Fabric)
1L (Silk Fabrics)
30
2 (Metal Threads)
0.025
+0.001
200 1
3. (Synthetic Fibers)
(Nylon Nybolt) (Polyester)
2113
(Viscosity) (Solid content)
3

1 (Traditional emulsions)



(Photopolymer)

(Resolution)

2114

2115

(Dual cure emulsions)

(Definition)
4 (Halftone)
(One component emulsions)

365

(Safe light)

(Patly)

(Squeegee)

(PCB)

410



(Effective squeegee angle)

2.2 (Screen printing ink)
4
(Water-based screen ink) (Solvent-based screen ink)
(Plastisol screen ink) (uv screen ink)
221
2
21
21
(binder)

(thickener)



2.3
PVA

(CH3CHO)

(Poly (vinyl alcohol), PVA) [4, 5]

(CH2=CHOH)
-2rHEY cH=%
I n
OCOCH3
OCOCH3

+NaOH

-H,0

+CH30H

-h 20

21

Tautomerize

2
CH2— CH-
OH
OH

OH

@

+ NaOCOCH3 (1)

T CH30COCH3 (2>

PVA

@



2.2
Polyviol, Vinol, Alvyl, Alkotex, Covol, Gelvatol, Lemol, Mowiol
1.19-1.31 g/cm3
230
228
79.44
2.4 (Xanthane gum) [6]
(Gum) (Hydrocolloid)
(Food  additive) (Slime)
Xonthomonas compestris
(Polysaccharide)
Heteropolysaccharide (B-D-glucose
(Cellulose) 2 (Glucose) Trisaccharide
(Mannose) 2 (Glucuronic acid) 1
6
Trisaccharide 4 6
2.2 2.3
Xanthomonas compestris
- Non newtonian fluid Shear thinning

fluid



- Xanthane Gum

(Guar gum)

2.5

latex)

(Anticoagulant)

o

(Hevea brasiliensis)

0.975-0.980
2

35
65

24

(Brancing)

(Locust bean gum)

90

(Field
(Emulsion)
30-40 pH 6.5-7
12-15

pH
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2.6 [8, 9]
3
Hygroscopic
95
OH
2.3
Molecular formula C3H803
Molar mass 92.09 g.mol-1
Appearance clear colorless solid hygroscopic
Odor Odorless
Density 1.261 g/cm3
Melting point 17.8 °C, 291 K, 64 °F
Boiling point 290 °C, 563 K, 554 °F
Refractive index(nD) 1.4746
Viscosity 1.412 Pas
Flash point 160°c (320 °F) (closed cup) 176 °c (349 °F) (open cup)
2.7 (Castor oil) [10, 11, 12]

50-55
90
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1 Ricinoleic acid 18 double bond
hydroxyl group 12
2. Oleic acid 1
3. Linoleic acid 2
4. Palmitic acid hexadecanoic ,
5. Stearic acid 18
2.6
( .) Ricinoleic acid () Oleicacid ( .) Linoleic acid
(.) Palmitic acid ( .) stearic aci
24
313
5
298 g mol 1
(-12) - (-18)
(20 ) 0.956 - 0.963 g/ml
(20 ) 9.5 - 10.0 dPa.s
1477 - 1.479
Saponification 177 - 187
lodine 82-88

2.8 (Potassium persulphate) [13]

10
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1
2. :
3 2477
4. 100
5.
2.9 (Sodium benzoate) [14]
(food additive) (benzoic
acid) , ' (bezoate)
o Sodium benzoate
Benzoic acid
2.7 Benzoic acid Sodium benzoate
(food additive)
(Preservative) pH<3.6
(acid food) (acidified food)
0.1

The Joint FAO/WHO Expert Committee of Food Additives (JECFA)

Acceptable Daily Intake (ADI)

2.10

Asgar Farahnaky [15]
20 40

5 25 40
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40 20
Hye-Kyoung Park [16]
Susheela Bai
MDI
2
12 90 6
F.Wang [18]
I( )
DMSO 90 : 10
Huggins
[Tsplc = [ 1+ be
(/7sp) C
S.H. Imam [19] -
(PVA) Cymel 323 (Hexamethoxymethylmelamine)
(Citric  acid)
(Transeterification) (OH) PVA
(Methoxy) Cymel 323
Cymel 323 PVA
3 130 / 15
1.6 MPa 125 - 175 15
50 6
ASTM D-906-64 2
1 Cymel 323 2 Cymel 323
2 Veneer Failure 1
(Moisture Resistance, RH)
2 RH
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1 RH 50 2 RH
75 Cymel 323-.
OH

Cymel 323 OH

2 5-7 Veneer
failure

stoyan | karakashev [20]

20

air jets, special still head, paddle wheels, perforated spiral

canals, X-rays, supersonic waves

caprylic alcohol, amyl alcohol, octyl alcohol,
linseed oil, castor oil, rapeseed oil, trimethylcyclohexanol, phenyl ether, isoamil

isovalerate, milk, kerosene, polyamides 1940
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3.2

15

1 PVA (PolyCvinyl alcohol)) JP-27

JP-27
120,000
48-56
87.0-85.0
5
7 5-7
0.5

extra pale

RANKEM

N o o~ w N

2. MiniScan XE plus

3 (Brookfield viscometer)
RVT, BROOKFIELD ENGINEERING LABORATORIES.ING

ASTM D-1925

N o A

- (Cotton) 20 4.5x4.5

- 4.5x4.5
- 12x16

1986

g/mol

mPa.s



3.3

3.4

KPS)

16

9. SB-2
PVA
331 PVA 10
1 PVAw 100 900
2. PVA
500 /
3. 70
4. 30
10
3.1
PVA 10 % 90-70
60% 10-30
* PVA Solution : Natural rubber
90:10 85:15
80:20 75:25 70:30
* 2
100
1 pph*
2 pph
0-15 pph
0-2 pph

0.1 pph

PVA



3.5

3.6

3.7

pph part per hundred ( PVA 10 % +
60%)
PVA 70
35.1
- 120 . 150
- 4 , viscometer
- 100 / | 3
- 25,000
1 (Cotton) 20 4.5x4.5
2.
3
4. 1
5
6.
7. 5-10 60
10, 20, 30
8.
9.

17

371



3.7.2

b*

ASTM D-1925

60

18

6x6
10, 20 30
ASTM D-1925

L a*
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4.1 PVA

10 1

PVA 10%

POOL10, P85L15, P80L20, P75L25, P70L30
10% !
70:30
PO0L10K0G10, P90OL10K1G10, P90L10K2G10
10%
0, 1 2 pph

P85L15K0G10, P85L15K1G10, P85L15K2G10
10% )

01 2 pph

P80L20K0G10, P80L20K1G10, P80L20K2G10
10% ,

0,1 2 pph
P80L20KOGO, P80L20K0G5, P80L20K0G10,

10%
80:20

P80OL20K1GO, P80L20K1G5, P80L20K1G10,
10% ,

PVA

PVA 10%
41

90:10 85:15 80:20 75:25

90:10

85:15

80:20

P80L20K0G15

0, 5 10

P80L20K1G15

10 pph

10 pph

10 pph

15 pph
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80:20 1 pph
pph
4.1
10
PVA 10%
() ()

P90L10 90 10

P85L15 85 15

P80L20 80 20

P75L25 75 25

P70L30 70 30

PVA 10%
P75L25 P70L30
2

10%
P80L20 2
P90L10 P85L15 P80L20
4.2

3
31
pph
5

60 10, 20 30

2

0, 5 10

PVA

24

4.1

PO0OL10 P85L15

0 1 2 pph
ASTM D-1925
1

15

PVA

10



P80L20K0G10

P80L20K1G10

P80L20K2G10

P85L15K0G10

P85L15K1G10

41

21
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P85L15K2G10

PI0L10K0G10

PIOL10K1G10

PI0L10K2G10

4.1

5
P90L10K2G10

P80L20K2G10

22

41 ( )

P90L10K0G10, P90L10K1G10, P90L10K2G10
P85L15K0G10, P85L15K1G10, P85L15K2G10
P90L10K0G10, P90L10K1G10,

P80L20K0OG10, P80L20K1G10,
P85L15K0G10,
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P85L15K1G10, P85L15K2G10, P90L10K0G10, P90L10K1G10,

16.00
14.00
12.00

1 10.00

J 800

4.00

)y 2 20 30

fl/mefm
4.2 ( av
b *
antax...... #.o..
-T tm ) #

<0 20 30

« 7

4.3 (

b*)

P90L10K2G10

m P90L10KQG10
= PO0OL10K1G10

P90L10K2G10
m P85L15K0G10
m P85L15K1G10
m P85L15K2G10
= P80L20K0G10
= P80L20K1G10

P80L20K2G10

= P90L10KOG10
= P90L10K1G10
m P90L10K2G10
= P85L15K0G10
W POYiLLYKY Tay
BP85L15K2G10
= P80L20K0G10

“ P80L20K1GLl°
P80L20K2G10
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42 43 4.4 :

PVA
a* (- ) b*
( - ) L ( R
P80L20
5 P85L15 P90L10
P80L20K1G10 (@) KPS
KPS 2 pph
@ : KPS (P80L20K0G10)
KPS
PVA
KPS

P80L20K1G10 P80L20K0G10



4.3
, 4.2
pph
4.2
1
P80OR20K0GO 55
P80OR20K0G5 68
P80OR20K0G10 72
P80OR20K0G15 110
P80OR20K1G0 49
P8OR20K1G5 29
P80OR20K1G10 100
P80OR20K1G15 138

30

25

0, 5 10
4.2 45
(.)
2 3
60 57 57
65 72 68
70 78 73
103 105 106
45 53 49
38 45 37
98 92 96
128 140 135
40 43 39

15
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P80L20K0GO

P80L20K0G5

P80L20K0G10

P80L20K0G15

P80L20K1G0

4.5
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P80L20K1G5
P80L20K1G10
P80L20K1G15
45 ()
4.2 4.5 P80L20K0G15 P80L20K1G15
15 pph
106 136
3 |

4.4
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1.-3.546 mm

P8OL20K0G15
™ Bk W asa -ry ; M
i
P80L20K1G15 / I
1311 iHE L amm
49
43
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1. (cP) 9600 6800 32400
2.
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4.
4.3



3l

&z A Y o v £ - =2 & 1 Y o v ¢ v ¥
wnastluenasianulidmiunisldnuienis@nwivingy ldeygnlvihluldusslevlaunisen

ludnsallag visdu Bnvivinuilisauadiien wazdesdneddadveseonalsynasaniinisunluly



32

5
5.1
PVA 1
90:10 85:15 80:20
5
KPS 7
PVA
5 PVA 1 80:20
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106 135
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