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Abstract

MoQ, powders wete reduced to MoQ, under Ar+H, gas mixture in a tubular furnace at temperature range 723~873 K. Reac-
tion rate was quantitatively deduced by measuring relative humidity of off gas. Observed reaction rate increased significantly
with hydrogen partial pressure and reaction temperature and the rate of H,O evolution increased drastically during the initial
period of reduction. As reduction proceeded, however, H,O partial pressure decreased noticeably. During the initial period of
the reduction, a linear relationship for time dependence of the reduction fraction was observed. The activation energy for the
reduction of MoO; to MoO, was 73.56 kJ/mol during the initial period of reduction.
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Fig. 1. Plots of log(Py_o/Py) and PHZO/PHZ versus T
caleulated from the K, and K3, valties of the
equation (1) and (2), respectively.
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Fig. 2. Schematic diagram of the experimental apparatus.
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Fig. 3. Variation of F4 ,0in off gas and fraction of reduction
at By, =0.5 atm and Qo =15 cm’s.

J. of Korean Inst. Resources Recycling Vol. 20, No. 4, 2011

&

Fig. 491 823K, w87k &% 15cem’/se) 22
Al Mo0;9] Edukgo] WX Favks B4 93
< Jenigith $4vks B9 ¥&4F ek
H,0 7k=9) &9l =4 YeRg oy, Py =0.5am ©]
dollMe E Fol7t YeEhEA] gsten, H,0 ¥4
27158 G235 dedte Haghg Bl ¥ FnpE
oA FZ3A Fastch Py =03 atm ol3ldE 2
71%E wEEA R e we H0 ¥4 Kol
o YHAZE B YA FE9 H0 B Ve F
Zasigod, 0.1 amoliMe AL B¢ AL
H07t S8t olgh 7ol Py =0.5atm oldelA
2 o7t Y& AL Fig. 1(a)d] UeRd vie} o] A
e Py /Py, 7 T 2 Rol7) e IS
F ool Favie BeelE diigez o gl
AA vehbe Aoz Yzhect

Fig. 591 Fig. 49 238 2(8)& ol&3ld A4kt

e

0.04

823K, Q=15 ems

-==0.2atm
- ~0.3atm
= ~0.5atm
4 Datm

SO W \ ,,,,, =

! oSz Samaemme e
¢ 1000 2000 3000
Time, (sec)

Fig. 4. Variation of P“zo in off gas with time at various
hydrogen partial pressures.

10 4 i -

bed
w©

14
™

Fraction of reduction, { - )
<
o

o
~

823K, Q=15cms
0.0 4 T

¢ 1000 2000 3000
Time, (sec}

Fig. 5. Fraction of reduction with time at various hydrogen
partial pressures.



AN"H;) (%7}‘3—101‘ 9/1"‘?\’,} M003 9’1 MO()QS%;.Q“ Jﬁ}% 75

WS JERTh FAVES B 01 amE A9
sPH A7k Wt wke-gd Ao Moz FrEig
o, ¥k @rle] M3 st 19 Tk e
veRlAT 323 FAvES Bte] ES44E ukes:
=7b =4 velskou, Fig 4ol Ak ulel zho
Py = 05 atm oPdelME & o)z} vERR] &gict.

Fig. 6o WRE7EA 9 150m'ss, FA7ks B
0.5 atm®] FZANAM Mo0,9 $Hguke exo] m&
Py W3HE LERASICE BHE7EE F9) H5E Zup
2 H07F sl] AlRsle] Huighs B9l F zhast
T A%E UEhhlon, BTt B ESS Py, 9
FHoizlo] obgon, MeEE A7 A3t &
3] 8TBKIME Py 7t HUiZhe B & F450
A om, oF 3004 whgo] FaHYoH,
823 KoM ¢ 500 ZolA whge] FEEUT) 2
773 Ke}F 723 KoM 2hzh 179059} 3260204 whg-
o] FRE3HTE

Fig. 79l 7t 5ol AT B9 vhed Alg
o] XA 3EEA 435 Jepich. vy Alge
REE MoO,2 EAISAE 5 MoO,R % S5,
ETEEA SiOE TAFT. 3, 89 Wgo] g7
H AlBolAe= giatie] Mo0,E EAIsAYE 823K ©|
elMeE I8 ojeked Moo= #AEC 283
873 KM E ti¥Ho] MoO.2 EAjslA T, A3 F<
Mool #AFIC o] AL 2 (1ol e Mo0,8]
&0l ot 19k 29l whgo] WAukgol R MoO,8
o] AP FHH 2% Ao s 294
Fdukgo] dojts Ao AzteEc 2133 Fig
10 Wkl wle} 2] 873KeIA Py /Py =0.1359]
o2 Y2} F9l9] FakYgd webd 34 Mool A
F 7FsAel Y7 WEY Ae® Azdd,

Fig. 8ol MoO; YAkt 7h 2x0x e 3
T AR AxEn E AaE vlmsle] vehigl
th 2719 MoOse 24 8o 7lgel gl 244
o} Zho] FEHGITE 723 KoM= R FIE
oF 2E g e glon oy vlAg
o] JEAR A7HE), o)A Fig. 79 YERd e}
7ol m¥kg-2] MoOy} Hot 7] e Azter,
223 WRErt ik wet 27] AEe] g4
8] AR 2, mlAlgAe] HEAT 2= 823
Kelli= ol2ig s atEe] AAsld dAldoze 2
Tdolet 22 FAE Jehlidrh 873 KelMe A
B0l B AAste] A8A Y 7 g el

k. o]AL Fig. 79 XRD #HEZAM |9} do) IF-
FE42] Mool AREHY] dEoR A€t

Fig. 9ol Fig. 69 Z23E o]83l whgikol w
Z Mo0;8) 9 uh3-82 HR)EHEH Altste e
Uit whe-2wrt Fsel met 2719 wheEET)
Aesigen, A SKE7N9] 2 A7) ast

Q=15 cm¥s, P;,=0.5 atm

0.04 4

Piizo, (atm)

0.02

0.00

400 600 800 1000
Time, (sec)

Fig. 6. Variation of £ ¢ in off gas with time at various
temperatures.

& Mo, & MoQ,
OSi0, A Mo
A%
A A, &
[ed

3
823K
=
wn
=
8 % i
£
773K
&«,A‘_%LA_\ %
L 4
MoO,
20 40 80 80

26

Fig. 7. XRD patterns of MoQO; powders and products by
hydrogen reduction at various temperatures.( /4 =
0.5 atm and Qo =15 em’s) )

AgaelEsE i 208 A 435, 2011



76 M - SRR - FidE-

Fig. 8. SEM micrographs of MoO; powders and products by hydrogen reduction at various temperatures.{ 7 1, =0.5 atm and
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