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A Study on the PVA Particle Manufacturing for Polymerization Type Fine Toner

Jae-Woo Jeon, Hwa-Lyung Woo, Nan-Hyung Lee *, Won-Seok Lyoo, and 'Sam-Soo Kim

School of Textile and Fashion, Yeungnam Univ., Kyeongsan, Korea
*Regional Research Center, Yeungnam Univ., Kyeongsan, Korea
(Received June 24, 2003/Accepted November 12, 2003)

Abstract —In order to investigate the possibility of PVA particle as toner, PVA/PVAc particle was manu -
factured. Fine spherical PVAc particle with emulsifier SDS(sodium Dodecyl Sulfate) and initiator V-50(2,2’-
azo bis(2- amidinopropane) dihydrochloride) was manufactured by emulsion polymerization. And then, the
PVAc was carried with surface saponification. PVA/PVAc skin core structured particle was obtained under
optimum saponification condition. PVA skin side in manufactured PVA/PVAc particles was dyed with 1:2
metal complex type C. I. Acid Yellow 235 and then the dyed PVA particles were observed with a optical
microscope. Under given polymerization condition such as SDS concentration, 1.62 x 10 “mol/IH,0 , V-50
concentration, 3.7x10° mol/lH,O and temperature 50 C, the high molecular weight of PVAc with Pn 13,900
and PVA with Pn 3,400 was produced. The particle distribution of obtained PVAc microspheres was appeared

highly at 60 and 100um, respectively.
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Scheme 1. Scheme of surface-saponification
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Scheme 2. Toner particle of Shattering method(a) and polymerization method(b).
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Table 1. Parameters for emulsion polymerization
of VAc

Monomer/water(volume ratio)  1/2

1.15x10°
SDS(molL o) 1.62 x10
242x10°
323x10°
1.5x10"
V-50(mol/L o) 28x10"
37107
Temperature( C) 50, 60
Time(hr) 05, 1,2
Agitation speed(rpm) 100, 170, 300
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Table 2. Results of emulsion polymerization of
VAc under vacuum at 50 and 60 C

Time(h) Conversion(%) PHX—W
PVAc PVA
0.5 10.53 0.61 0.34
1 18.26 0.75 0.34
50C 2 37.65 0.90 0.35
3 71.59 1.31 0.35
4 8524 1.39 0.34
0.5 20.02 0.45 0.28
1 3525 0.52 0.28
60T 2 65.24 0.74 0.28
3 85.84 0.93 027
4 95.32 1.12 0.28
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Fig. 1. Conversion of VAc into PVAc at 50, 60
C according to polymerization time.
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Photo 4. Optical micrograph of atactic PVA/
PVAc skin/core microsphere dyed with 0.1g/100
mé of CI. Acid Yellow 235 at 30°C for 10min.

Photo 5. Optical micrograph of atactic PVA/
PVAc skin/core microsphere dyed with 0.1g/100
mé of CI. Acid Yellow 235 at 60°C for 10min.

Photo 6. Optical micrograph of atactic PVA/
PVAc skin/core microsphere dyed with 0.1g/100
mé of CI. Acid Yellow 235 at 40C for 1hr.
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Photo 7. Optical micrograph of atactic PVA/
PVAc skin/core microsphere dyed with 0.1g/100
mé of CI. Acid Yellow 235 at 40C for 4hr.

4. 4

A7k FHERASR v
U89 PVACE A F38
Hid mEAEe] pPVAE &
3 PVAE o] 71Hx 2
complex 98 E /‘]”g“o]’oi

2 A28 Ak

1. SDS 1.62x10"mol/Ligo, V-50 3.7 x10 *mol/ Lo

9 FF2% 50T SR deN S T

7} 13,9002 PVACE 903, o] HYF

slate] £ 3% 34009 PVA = A5

Stk
: 60C°ﬂ/‘1 e Ant AFE 95%olde] A

F2] PVAc7} AFEF AL o] A

=

T

VAcE odA
ol & H|FElele] &
g3t olg A xih
ZZANA 12 metal-
12kst A7) o 2

7'5
S5 H

8P°4

Aﬂ

PVAce| 3¢ TE=F 1120002 WA 1}
Elgth PVA 9 7 FHEE ALY

Skl AIGle] Ao YA

. 39 E PVAES Z3Hgo] TVl net 7}
A shert S7kekglan, el Hlsl 50 ¢k
Ao vhe 73t ghs BGlom, pvA
of op& 7)ol gk 7 skE gk °F 3~37
o]t

. AFAQL PVACY 4AE7)E tEF 60 ot
100mtiol A =2 eI ol &

A EW HFSE She] PVA/ PVAc

skinfcore 722] AALE A2 4= ATk

- AN FEE 0.05/100mE, AEAITHE 4 A7
&S AH7E Ao] skinjeore EF o A 5HHA]
A A=A, TY 2NN 5] F

= =
—XxE

7} core F-82NF ZEHA Aol FHe AAE
HPomw, AT oM skin F-E0|



ol o

&

FHE AEY FHE AT PVAYAR Alzxdd #8 A7 17

W. O. Herrmann and W. Haehnel,
Patent , 450, 286(1924).

D. L. Wilson, U.S. Patent, 2, 399, 370(1941).

F. Fiorillo, Fr. Patent , 875, 864(1941).

M. S. Park, Electrical charge of Toner Particles,
J. of Inst. of Industrial Technology The Univ. of
Suwon, 12, 239(1997).

M. S. Park, Variation of Flow properties in
Composites of Styrene/BMA containing Carbon
Black and CCA, J. of Inst. of Industrial
Technology The Univ. of Suwon , 11, 105(1996).

Ichiro Sakurada, “Polyvinyl Alcchol Fibers ”,
Marcel Dekker, NY, pp.405 ~407(1985).

German

7. W. S. Lyoo and W. S. Ha, Synthesis of High
Molecular Weight Poly(vinyl Alcohol) (1)-Effect
of Emulsion Polymerization Conditions of Vinyl
Acetate on the Molecular Weight of Poly(vinyl
Alcohol), J. Korean Fiber Society, 33, 2, 156
(1996).

8 W. S. Lyoo, Y. J. Kwark and W. S. Ha,
Transact ions : Synthesis of High Molecular
Weight Poly(vinyl Alcohol) (3) - Synthesis of
High Molecular Weight Atactic Poly(vinyl
Alcohol) by the Low Temperature - Redox
Emulsion Polymerization of vinyl Acetate and Its
Characterization, J. Korean Fiber Society, 33, 4,

321(1996).

9. Thomas Vickerstaff, "The Physical Chemistry of
Dyeing”, Oliver and Boyd, London, pp.5 ~
7,(1954).

10. W. S. Lyoo et al, Water Stability of Syn-
diotactic Poly(vinyl alcohol)/Iodine Complex

Film, J. Appl. Polym. Sci, 82, 108(2001).

J. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 6(2003. 12) / 375



