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Abstract— This study was carried out to find a new process for the extraction of vanadium and nickel component
from the petroleum oil ash. This process was proceeded in two steps as follows; the first step was recovery of vanadium
and nickel components directly through water leaching treatment of the petroleum oil ash and the second step was the
sulfation of the residue from the water leaching with (NH4),SO4. The proper conditions of the sulfation were reaction
temperature 350°C, reaction time 10 min and (NH4),SO, weight ratio to the petroleum oil ash 3.0.

Under above mentioned conditions, 97.90% vanadium and 91.31% nickel components were extracted from the
petroleum vil ash, respectively.
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Fig. 1. X-ray diffraction pattern of oil ash residue
obtained from water leaching treatment.
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Fig. 3. Colligative tendencies on the sulfation of

V & Ni components in QAR according to

variation of reaction temperature and
(NH,,S0, weight ratio to OAR.
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Fig. 4. X-ray diffraction patterns of the sulfated
OAR at various temperatures.
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Fig. 5. Effect of reaction temperature and reac-
tion time on the sulfation of V component
in OAR.
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Fig. 9. Effect of reaction time and temperature

on the sulfation of Ni component in OAR.
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Fig. 10. Effect of reaction time and (NH,,50,
weight ratio to OAR the sulfation of Ni
component in OAR.

Zhol wahe 5-10804 H1 #Hslgs
~]A—] 3] tashe dAtel Jehta Qi)
=& 380TelAM 3 H38S vello] o
o iEO{lA = 238 Zﬁ}%ol st gl

5. FANE Y4 E AREE A% 27k 9)

Ak

01%4 Aol 2ol A5gE vehlE =HL
I 380C, F-Alu] 5.00, vFg-A17F 10£0]gl T o)
A38-2 98.85%01dct et AT Ao 4
Ql vanadium& $AAHoR FEs= Aol
vanadium 249 FHHZ 74 nickeld
iolt}. 3H vanadium A¥9] 3215}
31 350C, 108, A4 3.0000142) nic-

-2 2 7633%c) EIstur 13} 2H
ofl 4} 2] mckel?/}-XI EFA]7]" "AHQ nickeld] ==
£ 91.32%7}) === H]j’_”@, & ggolgdn ¥

T ok

o ro

X
['-{B’. ('.u

4-4. B¥e| g
Fuelol ] FHALE daboz
2& 93 NaOHE o] &% 4

A =3t ‘ﬁ%“é-‘—}
a7 =Hl6, 718 &




26380 2 ¥E] Vanadium % Nickel 32 g5 #3 A7 667

-170 mesh

lié)——‘[ Water leaching ]
|
l

r Oil ash residue 1

V. Ni

(NH,,80,
350°C, 10 min

Sulfation

Filtrate ‘ Waste solid I
V Ni cpds.

Fig. 11. Schematic flow diagram for beneficia-
tion of petroleum oil ash by the sulfation
with (NH,S0,.

HO

i

O

i

=
o

| shgel A 7obe] NaOHE AH&arhe o
s g2e4el b o ks D4l qlrh Bhgozy
g40g olaw 42Y5)E § Ut 57 gelel
WhbE S 47 Helm 2rE7) feked BUARA A
el APBE ALgetel7] wlRol Bite] o gole]
oofolels FAl7b A7k £@ o YEEAE
W% WIS 4847 W oha] 27ke] NaOHE A
#3to] pHE Zaajo} grhe FAgol AUk

oo} sl ¥ W} B FHE WELEE WA o
o 4327 S o)9 Vel Fol o3 wash-
ing A2E 328 3 T B éol we gHel

gx ¢ 4 2lew Figlle ¥ Ao Aol ot
AAE 5 o AHE BAEel.
5.4 &2

1. FR3ES 122 B2 129 4y dA57A
63.89%7) AZ=H" AZA Fd= A vanadium9)
21.16%, A nickel®] 6334%7} &=}

2. OAR#} (NH,),S0,2] wF-gof4 vanadium 359

HAzAL Heer 35T, uhgAj7F 108, FA)

3.000]19lem o) FAoA vanadium AJE-e] 3H4HE}
H3H8-2 97.34%, nickel A ¥-o] 343}t 2138182 76.33
Teo] sl et

3. 1x} ¥R 7R 28417 AA 348 vanadiumo]
97.90%, nickele] 91.32%°]ic}.

4. Vanadium 3= #3o4 & o 23} Tl
vanadium 4H&HET} (NH,).S0,8) F9 uhg& ofs3
o] vlebd £ glcoh
V.05 V.0, V204

320-370C T>370C
sulfation [ (NH):V(SO.s ] Jocomp NH:V(S0,),
V

0S0,(NH,)»S0,

T>>370C

sulfation & reduction

#d A

E P 19809 E peusty w4 EwWelta]o
a4 e HOoR ol zHAbE FEFhich

RERERENCES

1. Kirk and Othmer:“Encyclopedia of Chemical
Engineering”, 3rd ed., John Wiley and Sons
(1984).

2. ARl A ERT,
A, A12-(1980).

3. Habashi, F.: “Principles of Extractive Metallurgy”
vol. 2, Gordon & Breach, New York (1970).

A& 3-8,

Ist ed. AFi7ifxt

4. olgol I AT S
(1976)

5. Islam, F. and Biswas, RK.: J. [norg. & Nucl.
Chem., 42, 415 (1980).

6. Choi, C.S., Oh, K.J., Lee, V.H. and Kang, W.K.. J.
of KIChE, 18(3), 153 (1980).

7. Gomesz, C.O., Spink, D.R. and Rompel, G.L.:
Metallurgical Transaction B, 12, 341 (1982).

8 HTA, T&: FrETARN, FUAk AE
(1983).

9. Halstead, W.D.: J. Appl. Chem., 20, 129 (1970).

10. Kiyoura, R. and Urano, K.: Ind. Eng. Chem. Pro-
cess Des, Dev., 9, 529 (1973).

11. Miyamoto, A., Yamazaki, Y. and Murakami, Y

Fe&d, Me

HWAHAK KONGHAK Vol. 28, No. 6, December, 1990



668 MY - g - AL - Fod - ol R

Japan J. of Chem., p. 619-628 (May, 1977). (1979).
12. Snell, F.D.: “Encyclopedia of Industrial Chemical 13. o) ™e, wzd, $9%: 33z, 26, 295
Analysis”, John Wiley and Sons, New York (1988).

SHetES HI28H N6 19907 12%



