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Effect of addition of dispersant on the physical properties of
recycled zirconia
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[Abstract]

Purpose: When casting of ceramics, proper amount of deflocculant was added for disperse the particles in slip. In this
study, examined the optimum amount of APMA(ammonium polymethaacrylate) water as deflocculant for casting the
zirconia.

Methods: The 100 g of zirconia powder were ball milled with 300 g zirconia ball, 90 g of distilled water, and APMA
water in polyethylene pot for 24 hours. The amount of APMA water were added as deflocculant from 0.5 to 0.9 g at an
intervals of 0.1 g

The viscosity of slip with no deflocculant showed 1362c.p. and the minimum viscosity with 580c.p. obtained when the
slip contained 0.7% of deflocculant. Bar type specimens were casted with plaster mold and biscuit fired at 1100°C for 1
hours. Biscuit fired specimens were finished with 60 mm(L.) X 14 mm(W) X 10 mm(H) bar. Finished specimens were 2nd fired
at 1500°C for 1 hour.

Results: Regardless the addition of deflocculant, all 2nd fired specimens showed 0% of apparent porosity and water
absorption. The specimens with no deflocculant showed 24% of drying shrinkage and 27.4% firing shrinkage. On the
other hand, The specimens with deflocculant showed 17.4% of drying shrinkage and 17.6% firing shrinkage regardless the
amount of deflocculant. The maximum bulk density with 6.09 g/ cn obtained when the specimens casted with 0.7 ~ 0.9%
of deflocculant contained slips. Bend strength of specimen with no deflocculant showed 680 M and the maximum bend
strength with 814 MPa obtained when the specimen casted with 0.7% of diflocculant contained slip.

Conclusion : It was found that the particle shape of the powder according to the dispersing agent is added, the particle
size, sintering temperature and affect the particle size distribution, sintering time, sintering atmosphere, such a great
influence on the sintering,
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Figure 1. Flow chart of the experimental procedures



Figure 12 R4 A7) wHe AgHg A2 3ofo]

24517] gl8) AA AABAS mAHoR |

nEL =2
FUALF LR AHS Alxsh7] Q8 A =FYol &
= 97152 7,0, (ICE Zirkon, Zirkonzahn GmbH,

2) AH N

Aehg A2 ote] F/dof nA]= #Ab
Al H7re] dFS :ﬁo}ﬂ el Al=ZYof el &
& F715S #4013t & 180meche] x117k~— Shaltt.
A7HEsE 23U okE 600T oA 10417t B¢t A3HA
£ AASH= A9 skelaL, 2340} 100 g, 7
180 g, AIZ2F YoM 300 g, 4841 A DARVANS
Y Eo| YWola] 121rpm

Figure 2+

S8 24X%F EUR S
d & A=3Yole] 2919 3E flsh ot
o} Zro] =] FAI& A2 90 mnx 40 mm x40 m2)]
AlH-E 1100°C oA 12} 243 60
4 im(W) x10 mm(H)2] Z7|& 7}5-35te] A|HES
AlARRE 5, 1500 CollA] 22t 423 5Het

AT B A7 ntet 242} 5 whEel B

AlH =
—

M

™
o
%

BAA o) A7 AR S A2 o] 2ol wX & Ao

() )

(a) Burn—out (b) Sintering

Figure 3. Heating schedules

2. N8 B=

1) XZ:LIo} AZx|o| B}
AEayel AHY 4, 7|BE, HWFS KSL
3114, A4=52 KSL 4004 70| w2} =43}t
5 o] AZAW)E W T, oA 347 5
AL 2432 7R il ool B

Yoz yephd Aol
o, 600TCoNA 1AIZF &
2| 11.% 1500C o)A 1A])7F

2) A 4=

KSL 3110 q+A¢] we} 2| =3 Yo} AJH 5714 SiC
AulR](#100, 200, 400, 800, 1200, 1400, 2000)=
2o 2 Aulst ok Figure 42 UTM(Universal

M40H M1z 20184 19



Testing Mechine, England, LLOYD Instrument,
LR30K)Z AR5, 3—point bending test® =73t
obd 5% O® theo] A olgsle] AUBES
AEsect

W ! breaking load

- 3m 1 : test span 30mm
2bd’ b Z7
d: 7

Figure 4. ﬁhotograp of poit behding test

3 OlMiz= 2
A Aust g &R 50T W 2=

A3 AES 1202 B
Z AR 1) A (Jeol, JSM—6700F,

Japan)& ARgale] n)q2E ksl

4) H= =4

Figure 5% DV—II+(Brookfield Viscometer) =4
S ARESEYAL, 12rpmeoflA] 30% B¢t SAsHAH &
AHA| 27t e £ 9] s 7 334 SAsto] 3
TS Aot

20 cHstx a7 2 Yte|X|

Figure 5. DV—I+(Brookfield Viscometer)

ShccV Magn WD?
/5.0 kV 50000 55

—
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Figure 7. Apparent porosity and water absorption of
Specimens at each amount of dispersant
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Figure 8. Drying shrinkage of Specimens at each amount
of dispersant

It

4. 4% 58 =%

15000 243 AlTe] Bk 7t :
58] WSS Figure 90 Uehiich, 44 558
S BRI AP ke AW 27.4%, BAAE
0.5~0.9% H7hek ABe] $HELS 17.6%2 1Ak
H7ghs S QAR ke e,

2 24

(%)
30 -
20
5 - - a
10 -
o T T T T T T 1
0 05 06 07 08 09 (g)
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dispersant
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Figure 10. Change of specific gravity according to the
amount of dispersant
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Figure 11. Change of viscosity according to the amount of
dispersant
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