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Abstract Aluminium sulfate solution was prepared by sulfuric acid treatment from gibbsite. Aluminium sulfate
hydratel Al(SO.): - nH.Olwas precipitated from aluminium sulfate solution by adding it into ethylalcohol. From XRD
analysis as-prepared Al{(SO.); - nH,O was confirmed to have mixed- crystalization water(n=18, 16, 12, 6). The average
water of crystalization calculated from thermogravimetry(TG) was 14.7. Aluminium sulfate hydrate[ AL(SO.); - nH.QO]
was thermally decomposed and converted to Al(SO.)s at 800°C, r- Al.:O, at 900-10007C, and e- Al;O; at 1200°C.

Ni-doped 7- Al,Os was synthesized from the slurry of as- prepared y- ALLO; with the ratio of [Ni]/[ Al]=0.5. The re-
action conditions of synthesis were determined as initial pH 9.0 and temperature 80°C. The basicity(pH) of slurry was
controlled by using urea and NH,OH solution. Urea was also used for deposition-precipitation. For determining termi-
nation of reaction, the data acquisition was performed by oxidation reduction potential(ORP), conductivity and pH
value in the process of reaction. Termination of the reaction was decided by observing the reaction steps and rapid de-
crease in conductivity.

On the other hand, BET(Brunauer, Emmett and Teller) and thermal diffusity of Ni~doped 7- ALOs with various
content of Ni were measured and compared. Thermal stability of Ni-doped y- Al,O; at 1250C was confirmed from
BET and XRD analysis.

The surface state of Ni-doped y- Al:O; was investigated by X-ray photoelectron spectroscopy(XPS). The binding
energy at Ni 2P, increased with increasing the formation of NiAl,O. phase.
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Fig. 1. Preparation process of Ni-doped 7- ALO,.
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Fig. 2. XRD pattern of aluminium sulfate hydrate derived from
gibbsite.
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Fig. 3. Thermal analysis results of aluminium sulfate hydrate
derived from gibbsite.
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Fig. 4. X-ray diffraction patterns of heat treated aluminium
sulfate hydrate precipitate at various temperature.
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Fig. 5. SEM photographs and EDS results of (a) aluminium sulfate hydrate derived from gibbsite and (b) heat treated at 900C.

Table 1. The impurities of as-received gibbsite and as-
synthesized - ALO;.

component gibbsite(zg/ml) | r- ALOs(pg/ml)
Si 0.91 0.32
Na 50.92 18.50
K 1.56 0.48
Ca 1.52 0.72
Mg 0.32 0.28
Fe 3.29 0.80
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Fig. 6. Variations of ORP(a), pH value(b) and ion conductivity
(c) in the process of reaction at 80°C with time.
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Fig. 8. Preparation model of Ni-doped r-ALO; .
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Fig. 9. BET (m?¥/g) results of Ni-doped y- AL:O; with various Ni
mol% after heat treatment at 900°C for 2hr.
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o] wrg e AR Bom Sufjuol dof S5
Zof7} 27e] dojubn, o] <lste] nlFH Mo ZhadhA
g Zoll54E HalstA =He g whddA 3 ddeer)
an Jd4E 2 Suir 2 rEoh o|ae dA 548
ol R 7] 9i5te] ale] AR y-ALOSt FzEEA] o2
T r-ALOY FEAEE A A 29 113 #
o, AL (@) oF DAEE (B) Aol AAE A (DHF
Zom o714 Ciz 24 B, pE 249 dxolh?

a=k/0C, (1)

Al (D el A B ule} o] ditiixe} dASEE & v]d
sy, YAafz y-ALOyol A sl sjztefe] Sl wet
dearE7} F7bst 2R Al il g§e $E dAw
=7} F7tsle] A BAo] 9% Zo B Alg ¥k

YA g2 51X -2 5 r-ALOseF AR y-ALO,
2] 1250°C A 14172 § dxe] F F v|xdze] v E
BET ratio, Rs® vle}llz, 2 ZAIE 28 12 Yepdll
o}, YA zteE Tmol% olFtell e Ao HAdxe = Z7}
3 9o 12507C Y ZaoH YATE y-ALOE= YA
o) zeko) Zrgtel wiepa] £ | EHAE F-2)5le] dHo
2 obA3}A "o

4330 7 ebolE 2w UANY Aotk folel Az Y B4

£ 7-ALOsSH YA y-ALOE 1250ColA 14]

1163

b 3 dx2)gk 2159 XRDA#RE 19 130 el
of. dx2AY A8rF £ r-ALORL (a) M SHFE
a-ALOE Helgde HAF 4 qlslz, I 3mol%
(b, 5mol% () A= y-ALOe] e-ALOR Aoj==
o) A HE & F UAT r-ALOY HHREE a-Al
05 B "7 o) vlsle] o9 7| 5=, o)l A L
o] MEEY) fiFe)x H|EHH Wi BN s
A Adede} y-ALO, Aol gy £ 5 ok YA
7z 5mol% r-Al0: THF Alef & AAs}7) 93}
SEMAA, EPMA % EDSA#AE 24 149 Yepiz,
SEM/EPMA 23}l 4 Usle]&9] Fd% 2XE HUF
4> gleith. EDS Aol 4] Al H Ni ]98] B¢Ee &)

2000
(a)
— Ni 0 moi%
1500 .
:{‘.J_ T ® o-ALO,
> 1000
£~
n
5
g 500
o
0 20 40 60 80 100
2000
®)
—~ 1500+ Ni 3 mol%
2] .
& N y-ALO,
< 1000
>
=
2
& 500
&
ok \d
0 20 40 60 80 100
2000
"AT 1500+ Ni 5 mol%
Q
2 1000}
(%]
=4
(1
£ 500
0
0 20 40 80 80 100

2 Theta ( Deg. )

Fig. 13. X-ray diffraction patterns of heat treated Ni-doped 7-
ALO; at 12507C. (a) Ni 0mol%, (b) Ni 3mol% and (c) Ni 5mol%
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Fig. 15. XPS results of Ni-doped y- ALOs: (a) Ni 1mol%, (b) Ni
3mol%, (c) Ni 5mol%.
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2452} FX]A|7te) wet Wsksi o

4) YAANZ y-ALOE AZE)) ¢J8le] $dlolel NH,
OHT4HE& A28t 223 A (deposition- pecipitation)
o2 mik-2-8 AAstglx, ORP, A7|A=% 9 pH
E 5810 uFF AT dFe] 7HeEe Ealstgitt

5) 200°C2F 400°ColAH A3 r-ALO;o d3Mii=
£ &AT A JASgatgke] Sold et dgidzE F71
e AYE Jeliie] 94 S4e] el g Algdr)

6) 1250°CNA Az ANz y-AL0,9] vl EH A
& JATefe] Zrlo) ulet v]F @ o) F/13F BF¢L B
olx dA o B okAstedr}.

7 UATH - ALO.X R AT Feke] ol ule}
XPSEA A7 Ni 2Py.9 e AgeldR| = F7tste A%
& velia 2 A3 NiALD,2) A Aeke] 2715 %),
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