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Molybdenum Recovery from Spent Acid Solution Neutralized by Ammonia Gas
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ABSTRACT

The present work relates to the recovery of dissolved Mo from spent mandrel dissolving acid solution by injecting ammonia
gas. In order to optimize the process parameters for high yield and high purity of recovered Mo products, a bench scale and a
pilot scale experiments were carried out. As a result, more than 99.5% of Mo in spent acid was recovered in the form of ammo-
nium molybdate(4MoOj;-2NH;-H,0). The purity of Mo products recovered was higher than 99.5%. In addition, the mother
liquor, residual solution after precipitation and filtration of ammonium molybdate solid particles, could be utilized as fertilizers.
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Fig. 1. Coiled W coils on Mo mandrels.
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Fig. 2. A flow sheet for Mo recovery from spent acid.

dsiste] Hs} Yruo} 7kAE Z1sAA AA glo) A
gkl
1 32 bench TR AFHARA 107 &7 &
B2t A jacket ¥H&719k v FwgR], A
2571 B EYo} 7k FAE EH Sk o
A e GEY} 7h2e] 2ol thulste] walk-in
| AAjsilon, v & 7k2e] AE A%
2aee EE] she-Ae] FRUT. Pilot 112 A¥
e 7= Ak A AL 1EATde] 5001
€% G/L jacket ¥+2719} 71E} AH)E o] 8519}
2 AAE ol TS A= At A
=2 94 VIE EFete] WYl AYT F, wis
ZhliA dEYol 7taE AR ¥R HAYSHA

AdeolEy Al 1298 A 23, 2003



38 EFA - R - BIRER - AN - AR

<Heat Circulator>

<8crubber>

<R E£LI>

Fig. 3. Bench scale experimental set up for Mo recovery.
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Fig. 4. Variation of Mo recovery with the pH of the spent
acid neutralized by NH;.

3. gt 3 nE

3.1. et=Liol ESIA| 94| pHoll [ Mo &g
I8 4 107 £ bench ATARE |23 ¥
9] dEvo} FekgA] F3F e pHell mW} Mo
Ao ogt Mo 3585 Yepd Zolth Fshiks:
3 Folle AA3EE-S fsle] g9 2=F 90°C
dog FABA 2217F B¢ 300 pmeE wHHS
Ao, 4&H Mo ¥ 1um 27|19 o#Es}
2 44 @512 JFAAA 5319t Mo 3
< Z38} 499 pHrt 4 QoA SUHESE 5
718lt7E pH 2.5~3.0 Alelol HWAE vehlz, 2
olde] pHeM oA ZATE & + Utk & &9
pH 2.5~3.0 HeIME 99% ool &2 Mo &
< Jepllz i}

%8} goo] pHell w2 2% Mo B Felo) it
SEM imageE —L¥ 5o Jeth. £ pH 2.5~3.0
o zAME Z4¥Y 2% FH Mo Hol H4&H
UL & F o}, 11 o9 pHollME AA3ES
d Mo @o] thi &= m 312 & 4 Utk o)y
g #d Asks 27 4904 pHY Z7HA Mo I5&
o] tA| Zadhs AdE A8 53 JorH, £33 &
oo thek Mo F9 3=t pH 2.5~3.0 HolA
T REE T Ak

a3 62 gEo} 712e] HYol % F5t g9
pH WHELE #Hika E¢] s|Mu]e) wat vepd Fleoju}
23X pHoll =23l7] A gEYo} 7k Amare ¥
Ato) Fauol wel wFHoz sl o, Mo 3

A

)

ofN uR ¢

[e]

=

o o >




ol 7k efflel I3t B Mo [kl 3 B 39

pH 4.71

BOL v s s s
25l 8 N Targetph

1:3 34

T 0 2o

-1.0
-1.5

A

300 pm, 10L AHQIZA 27|

L 1 1 1 1 1 i 1 1
0 200 400 B0O 800 1000 1200 1400 1600 1800 2000
NH,(L)

Fig. 6. Variations of the pH of spent acid during NH,
injection.
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Fig. 5. SEM images of Mo products recovered from spent acid at different pH.

Table 1. Mo recovery ratios obtained by different process

parameters.
Experiment ]()SIgL(:nAr(itcllo 1;?,‘2;) ’ "l;ihr?)e Mo Eg/c(:);)very
Water)
Run 1 1:1 25 2 60.3
Run 2 1:1 25 24 91.3
Run 3 1:1 90 1 95.3
Run 4 1:1 90 2 99.5
Run 5 1:2 90 1 94.1
Run 6 1:2 90 2 97.6
Run 7 1:3 90 1 92.7
Run 8 13 90 2 96.7
Run 9 1:0.5 90 2 99.5
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Fig. 7. Mo recovery with time during the precipitation
period.
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Table 2. Comparison of Mo recovery between bench and
pilot scale experiments.

500 L G/L jacket reactor

10 L bench scale

Mo recovery o . | Mo recovery
%) Dilution ratio %)

1:3 96.7 1:3 98.3
1:1 99.5 1:1 99.8
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Fig. 8. Identification of Mo product recovered from spent acid.
Table 3. Chemical composition of metallic Mo powder.
Impurity Fe Co Ni Pb P S \'% particle size
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Table 4. Specifications of liquid fertilizer and mother liquor.
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