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ABSTRACT

AIN powder was synthesized by carbothermal reduction and nitridation of aluminum hydroxides precipilated
in 5~11 pH range [rom Al(SO.s-18H:0 aqueous solution. Nitridation reaclivily ol hydroxide, which depends
on precipitation pH, reaction temperature and time, was examined by XRD analysis at 1200~ 1350C and compa-
red with that of commercial a-Al;(,. Hydroxides oblained at higher pH could be more easily mindated and,
considering DTA/TG and BET results, the reason seems to be specific surface area difference of reactants
depending on the contenl of decomposed structural water and the transition rale from transition-AlQs to -
AlgO:}.
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Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. DTA/TG curves of Al-hydroxides precipitated
al (@) pH 7 and (b) pH 11,
Arrows represent transition to a-AlQs

Table 1. Specific Surface Areas of Commerical a-ALCy
and Calcined Al-hydroxides (Calcination con-
ditions[ Heating Rate]; *30 min at 850 in
N:[6C/min], #1 min at 13507 in dry air[2
C/min] and +30 mm at 1350 in N 6T/

min])
Sample Specific surface area {m’g)
Commercial -ALO, 2.506
pH 7 Alhydroxide | 108.155% | 25.940% | 97717
pH 11 Al-hydroxide | 135.000* T7A78% | 107257
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Fig. 3. TEM photographs of (a) pH 7 and (&) pH 11 Al-
hydroxides calened [or 30 min at 1350%C mn Ne

Table 2. Mean Particle Size of Aluminas Obtamed by
Calcining Hydroxides for 30 min at 1350T

Sample pHS5 | pHS |pH11
Mean Particle | Weight % | 9495 | 121 [ 2.06
Size {(um) Number % | 0.82 | 100 | 145
Bakoz palvle) oke] pH11RE A= TG 54
Aoz pH7Ol B WE TA BEE U 5 4
A%P«l o]#}=r)= pH7e] pH1lMth zeoz ol4
Y

r:lolv = 2

Tulaghe pH 7ol 36 A% ZA) Fmad Ahgel 4
ppare pHTo| WE TG ZAe] vheld e} 7ol
sl 37| (S027)7F REDH Z)9Y ez A
#1 ey,

3.2, Ay
321 FakEE
Fig.4(a)e] £5¥slel o2 Asbg Ans AN
a-ALO, ZH2he] 100 @ =24 cfEh A e GEhdgl
ch o= 5o pHA B2 A AE o A H
9ieh Table 1ofl AAEF dA2ste] 22 ALO:

.];:J;r]

H]H#
oledql Awat 3 dajgich el ALO7H
A oo gke] ZA AAAElE Apelr)
a2|9k o}ds] pH 114 7o) & ks viEk
W} rabsbgo] RdEe] GAEE GFIILE BLL
mAae oaz) 4707 gz 2o Aas
#}o)7} glew, BE 7| (room air) Fel e 2
Aoz e gledh e 2 oAle)= “H—r
& AeR o, pHAt 1148 Aol 1200~-1300
T Haold] YAogw TaAE AL FHo| wFEeu)r) Ak
Z31e17) wlEelch o] o) AINS wurlzite{2H) 83} 5
Al F2F b % nd Aol LRI b, 8, vl

=
oo

&3]7) 7]

M & r}o

i r_?;
\J ol
F—r- o
A r\o Tl

-467-



dla) Hel 44 g4 "AFPo) FA= gk

Table 3% 2he-&® F2olA £k ol
Ho} wids] Fabsr] a8 1100T 0 min~1350C 35
min oA s A 42 AdESL X4 8l
=43 Zsjo|oh, pH11e 4 DTA F4d4be] Heo|EEx
7] o} 44 1350C71A] Ae| akfalurl AEFE o
i Wb ES 18] Aol = sl Y Fw gAY
- EA A A HE] Feo] dFELH(256~371 giem®) £} A 23]
Sagl g zke AIN(3.26 g/em® o] QM EE 7o
Hed A mE o-ALO(3.06~3.98 gem®) 2] QA =R
A#E Al ste] Aelg AdAFE HeE AR
B pH 744 AlNsj] =7 o]l He] FFa|iz)
A9 =% aske s Ao|d v, pH LA ofn] A
A Q) Aol =g ol A 1300C o) 4] L2l #e)

100

80

&0 o

> Sy

40

Raelative Intonsity

20

{a)

| | 1
1250 1300 1350
Temperature{ T )

1200

' FRa7h AEte] o] GFeI4eh wALOsE] uEE
pH11

100—

& 7l

dAfatd A AINAe] A< Zrigiche Apde] of
E.]-gll_ =N e}

F55 ekl
Fig. 4(b) == 13504 A7kl ™2 AINo 2o =
- 3 A=F Fig 4(a) 2} vharl2 AdAEE el gl
t}k. pHel| W2 23} 78S akn 53] pHr) 114 A5
— Lhell A% wlubg ALOy2] 92w =lgic) o]zl Ta-
ble 3ell4f 1350T Omin 92271 72 pH 1141k
deke) Ae] dRelubrt delgls, Table 19 13507,
1min dx=|qt pH = pH112] w]EZw =gkl 2 7
o7} vehdths Al al AR gt oake] AnlE S5t
2 o B d7eAs 2447 Fab 388 2=Eg
ooz o= FSoE Ee 23] o) Fejzloee
e, gatalge] Saala oA

A ZaAsA He &Feve] 5o

Relative Intensity

Time{h)

Fig. 4. Relative intensities of synthesized AIN powders
as a function of (a) temperture {reacted for 5 h
at each temperature) and (b) time at 1350T.
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Table 3. Phases Determined from XRD Pattern in Products Obtained by Carbothermal Reduction and Nilridation
(Heating Rate=6C/min, t-Al;O;=transition aluminas)

Sample pH 7 Al-hydroxide pH 11 Al-hydroxide

Phase £-Al,0; a-AL:0y AIN t-Als0O5 a-Al0, AN
1100 0 min L + FAHE
1200% 0 min ¥ FHHE FHERE +
1250T 0 min + Codls g F4 8 #
13002 0 min — #H#% - 4+ gH# +
13507 0 min #HHE + 44 #4 #
1350T 15 min EE R + *4+ t -+ # 4
1350 25 min # 4 #+ #+ 4 £H4#

intensity; # > > H>H>+>—
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Fig. 5. XRD patterns ol nitnded powders at 13507 as
a lunction of tume. (a) pH 7, (1) commercial
a~A1203
C Synthesized [rom powder state.
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Fig. 6. TEM photographs of AIN powders synthesized
from (a) pellet state and (b) powder state of
pH 11

Table 4. Specific Surface Areas of Synthesized AIN

Al-hyddroxide pH 7 pH 9 pH 11
Specific Surface | 36.22{6 h) | 20.75{(6 h)| 20.02 (5 h)
Area (m®/g) 45,73 (6 h)*
14.66 (12 h)* } 12.41 (10 h)*

*Synthesized from powder state
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Table 5. Mean Particle Size of AIN Sy'nthesized for

6h at 1350TC
Sample pH 7 pH 11
Mean Particle | Weight % 0.9 13
Size {um) Number % 0.5 DA

89945 Wyi 8.5U

(b)
Fig. 7. TEM/SEM photographs of AIN powders each

representing secondary/primary particles from
(@ pH 7 and (b) pH 11
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