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PREPARATION AND PARAMETERS OF ZrO,
CERAMIC INK FOR JET-PRINTING FORMING

GUO Ruisong*™ DING Xiang LIANG Qingju GUO Duoli
‘ QI Haitao YANG Zhengfang CHEN Yuru
(School of Materials Science and Engineering, Tianjin University, Tianjin 300072)

ABSTRACT Water/Span80-Tween60/cyclohexane reverse microemulsion system was applied to
prepare ZrO, ceramic ink suitable for jet—printing forming. The preparation parameters were optimized.
A stable and clear reverse microemulsion was obtained under the conditions of complex emulsifier .
content 0.15~0.20, complex emulsifier's Hydrophilic Lipophilic Balance (HLB) value 11.5~13.5 and
water content 16.0.

ZrOCl,-8H,0 solution and NH3-H,O solution were added to the above reverse microemulsion
respectively. After stirring intensively and ultrasonic dispersion, two clear reverse microemulsions were
obtained. Then ZrO, ceramic ink was readily prepared by mixing them uniformly. It is found that
viscosity of the ink increased with solid content increasing, but it could be adjusted by the addition of
co—surfactant. Its surface tension was suitable to printing forming. Water content can be enhanced by
adding a small amount of co—surfactant. The ceramic ink had excellent stability and dispersivity, with
particle size of 10 nm by TEM observation.
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Fig.1 Flow chart of preparation of reverse microemulsion
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& 2 ZrO; WEAKEBILEREMTRE:
Table 2 Physicochemical properties and stability of ZrO» ceramic ink

No. Transparency Surface tension Viscosity Conductivity Stability
/% /(mN-m~1) /(mPa-s)(23 T) /(mS-m~1)

1 21.0 35.4 24 0.04 Excellent

2 20.0 32.7 3.1 0.05 Excellent

3 18.5 33.3 6.2 0.05 Excellent

R 3 FRIEE RXTH & ARK RN

Table 3 Effect of solid content on physicochemical properties and stability of ZrO, ceramic ink

No. Solid content/% Viscosity /(mPa-s)(23 C) Surface tension/(mN-m~1) Stability
4 0.06 3.3 47.5 Excellent
0.60 61.7 43.5 Excellent

0.70 54.0 39.5 Excellent

KRR & BASE T A (K 3); REHKAHBARK. FH 8K E (i —4 A)
EAMCE, WAMEEUEFLIE, B EWILFRA L. MABIFLALH AT L AR K A ks B
{EXRE RSV A E. BRSPS R 10nm 47, R34, SEbEeF, %
HHE.
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