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Abstract: Kinetics, SEM, EDS and surface analyses were applied to evaluate the deoxygenization
mechanism and the effects of factors on the deoxygenization behaviors. The results show that the cop-
per content on the modified sponge iron has more effects than the specific area of modified sponge iron
on deoxygenization performance. The deoxygenization by modified sponge iron is described as a first
order reaction and is reaction controlled. In addition, the reaction rate constant decrease following an
increase with initial pH value or initial conductivity increasing. The increase in modified sponge iron
dosage or solution temperature can improve the reaction rate constant. However, the reaction rate
constant is unable to be infinite for the increase in modified sponge iron dosage, and the limiting value
1

of rate constant is 0. 3663min '.
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Fig. 1 The adsorption isotherm of unmodified sponge iron and modified sponge iron (a)unmodified; (bh) modified
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Fig.2 The SEM of unmodified sponge iron and modified sponge iron (a)unmodified; (b) modified
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Fig. 3 Kinetics equation of first order reaction
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Fig.4 The effect of temperature on reaction rate constant
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SRS M A O i 0 P
U580 A 4041060 4 54 52380
43 AT LV I D0 R AT i (%
0 B AR 5 0 0 L A BB 5 T
AR 02 ] 1056 38 T 9 5 O 200
AFR

E—
K, b+q (2)

A g MEMBREINE a0 W HAEKHEL

SRR SN0V P €Ty AWAN L 3SR IS = W EZY
N2 R AT LA AT e = 0. 3663, 6 =29. 7871,
r*=0. 9955, A 45 R R A4F . 3 Ud WY e Pk T 40 2k 42
5 R AU g R R R T 1 O 3R (R Tl S
R ML 50 AR . X202 B BR T %0, 4k 23
T VA Ak ) AN R I O R TG B 39 o B R R
B R R E N BRAE B @=0. 3663min ™',
2.5 BRI pH EXTBREIEREHNHM

VB Ay i P i 40 R B S e R R 2 — o 1 otk
V2B 43 0 B 20 %) b pH {E A 5. 39,6, 15, 7. 67,
8.51 LK 9.59 1 25°C W h LAWF X W W) iR {A pH
LT B0 VA 4 4k A 4R R B0 s e 5 SR AN 6
INo TEIEPERY pH {H 1 B P o 501 VA 40 K I A R
bAoA I pH AE T 0 SR AR A R R S T
JEREAG . MWL pH Sl 6. 15 i, H 2 R H 5L
Al A E e KAA 0. 051min ', X U AW W ) s pH A
TE 59 BR Pk 2 10 A ) T ol P Vi 40 Ak ok 4R g Y R A
VR I p A AR T S0k 1 don R e v 4
B 2% TR %) R A7 A1 O i O 0 s o AR R R BRI . (H
W) I pH H & R R & Fe COHD, Al Fe
(OH); 78 B0 ¥ 25 4k 2 Y B, BHLAS T et il 4 4k 5
Vs A S80I 1) AR o DRI oS O A 2 R s R MK
Vs A S 5 R A

0.052+

0.048+

0.044

Reaction rate constant / min’!

0.040

5 6 7 8 9 10
Initial pH value
6 W IR pH RN BRGS0 R

Fig. 6 The effect of initial pH value on reaction rate constant
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