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ABSTRACT

Xray dilfraction palierns, IR spectra and zela-potentials of silicon nitnde and B-Sialon powders were investi-
gated before and after surface manipulations. B-Sialon powder was produced trom Hadong Kaolin by the carbo-
thermic reduction and simultaneous nitridation. Iscelectric points of as-prepared SiN, and p-Sialon powders
were 84 and 7.4, respectively. After both silicon nitride and B-Sialon powders were oxidized at 200C for
24 b in air, the iscelectric points of these powders corresponded to that of silica {pH=3). In case of the
addition of Darvan C as deflocculant, its iscelectric point was 3 and zela-potential was nearly constant in Lhe
range of pH 5~12. When SN 7347 was used as defllocculant, ils isoeleciric point was 83 and zeta-potential
over —156 mV was measured above pH I11.
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Tabile 1. Conditions of Surface Oxide Manipulation for
a-SizN, and [(-Sialon Powder

Condition of Surface Oxide Manipulation

Notation

Powder 1 |As-Prepared

Powder 2 |Heat-Trealment at 550€C for 8h in air
Powder 3 |Heat-Treatment at 800T for 24 h in air
Powder 4 |Heat-Treatment at 1300C for 2h in air _J

Table 2. Reference Infrared Ahsorption Peaks in Sili-
con Nitride
t-SigNy(cm™ ") [B-SiaN,(cm ™)

300 499 874 380

355 512 895 447

357 580 909 580

412 600 535 910

440 688 995 985

463 855 1040 1040
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Fig. 1. Xray diffraction patterns of 5iNs powders.
(a) powder 1, {(b) powder 2, {c) powder 3, {d)
powder 4
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Fig. 2. Infrared absorption spectrum of SN, powders
in KBr peliet al room temperature.
{(a) powder 1, (b) powder 2, (c) powder 3, (d)
powder 4
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Fig. 3. X-ray diffraction palterns of p-Sialon powders
{(a) powder 1, (h) powder 2, {c) powder 3, {d)
powder 4

= 2(Fig 2(c)) /)4 =5 800 cm ™53 1090 con el A S5i-
G “é”ﬂ'] #ats|gi}l. o)#le Powder 39 Zwlxz
z Aol 1= oSN, $4 9] Twe AEyt deiut w4

2j7)}ake) A= ez 4=l Fig 3e=
B-Sialon F-H o T=Fa ZAe wg X4 F5EEH
Aape] AL deivgdch X4 g2 E 5 ZF Power 5
B-Sialon® AN #=z} @Es|eler, Fig 1{c)ele]
a-SiN; FA 2] Azkel FAabalA] Powder 1, 2, 48] X4
fluAve A9 Zekor] Powder 3¢ HAell4ut 20
gre] 18°<) 4 25° Apelell A base lines] broads}A
felzten], v|eke] gecristebalte®) mullite AE
=9it). Fig 49 p-Sialon 23] A=t F20 a}-&
TIR ~d=2le] A4S veplgdeh 214 3h4 p-Sialon
22l FTIR 24A5-5 ¥3(Fig 4(a)), p-Sialon £
9] B =)= Table 2o A vhebdl f-SiN,9 EA T2
) glel| 650 cm~tellA] A0 el FAEgch 22|32,
B-SisNs2} ¥4 p-Sialon —‘?—24]9—1 Exy|ze) gD H
wated B, B-Sialon ¥3 & 7S B-SkEN;, £A| Bl oF
20cem ! Ax P o}]l.—]z]_q oyl o 2 wdezhe] Wo)z)
sojikeg of 4= qlth IR 2] 23] el Te-
ble 3o Vil 75} 7o) A &e] Hefel wie} A AAE

-553-



o1

e -

Table 3. Expected Spectral Behavior accord to Type
of Substitution
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Type of Substitution |Expected Spectral Behavior

Random

<)

Ne new bands.

Frequency shifts
Ordering on No new bands.
non-equivalent site Frequency shifts

Ordering on New bands.

equivalent sites Frequency shifis
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Fig. 4. Infrared absorption spectrum of B-Sialon pow-
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Table 4. Unit-Cell Dimension and Wave Number of B-Sialon as a Function of Z-value!®

z Figure Unit-Cell Dimension (A) Wave Numberficm™ 1)
value code a c vl v2 v3
0 a 7.6035(6) 2.9079(3) 578.5 442 376.5
05 - 7.6161(6) 29169(3) 573 438 377
1.15 b 7.6253(1(0) 2.9260(4) 564 434 375
145 g 7.6351(8) 2.9346(3) 556 427 376
1.5 [ 7.6486{10} 2.9464(4) 550 423 -
20 - 1 7.660 2957 539 416 -
2.0 h 7.6782(8) 2.9729(3) 527 407 —
3.3 d 7.6912(15) 2.9833(T) 5175 506 -
3.75 - 7.7057(12) 2.5961(5) 498 368 a06
3.97 1 7.7107(%) 3.0046(2) 496 371 304
4.0 c 7.7169(8) 3.0085(4) 496 371 304
4.4 i 7.7181(6) 3.0004(3) 494.5 3675 303

x=55* — 7.7189(103 3.0113(4) 489.5 J62.5 304
4.5 k ¥ 7.7259(12) 3.0150{5) 481.5 362.5 303

*Based on Jack’s originally reported composition; Sigo-smAlsdNa 2O

"Measurement using Hige Guinier ca-

mera, all other measurment made with 19 cm powder camera. *Maximum etror of measurement= 1 cm™*
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Fig. 5. Zeta-potential of Si;N; powders measured as a
fuction of pH.
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Fig. 6. Zeta-potential of B-Sialen powders measured as
function of pH.

Table 5. Isoelectric Points in Zeta-Potenial for Each

Powder
[ Isoelectric Point f
| aSiN, pSialon |
Powder 1 ~84 ~74
Powder 2 ~7.0 ~7.0
Powder 3 ~3.2 ~2.7
Powder 4 ~2.8 ~5.6
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Fig. 8. Zela-potential for powder 1 of p-Sialon measur-
ed as a function of pH in different Darvan C
concentrations.
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