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Abstract ; Effects of zero valent iron ( ZVI) with different particle sizes on sulfide (S* ) and
hydrogen sulfide ( H,S?)" concentrations and pH in actual sewage under different flow rates were
studied. The loss and consumption of ZVI with different particle sizes under different flow rates were
also investigated. The results indicated that smaller particle size ZVI produced better removal
efficiency of S and H,S under the flow rates of 0.2 m+s™' and 0.6 m-s™". The control effect of
R3-ZVI on S*” and H,S was optimal , but the loss and consumption of R3-ZVI were the highest and
the pH was higher (8.5 and 8.3 respectively). However, the control effect of R2-ZVI on S* and
H,S was close to that of R3-ZVI and the pH was moderate (8.1 and 8.0 respectively) under the flow
rates of 0.2 m+s™" and 0.6 m+s™'. The control effect of R2-ZVI on S*" and H,S was optimal and the
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pH (7.9) was moderate under the flow rates of 1.2 m+s™'. However, the loss and consumption of
R3-ZVI increased significantly due to the influence of flow velocity, which resulted in the decrease of
control effect on S* and H,S. Considering comprehensively, it was more economical and effective to
use R2-ZVI to control the production of >~ and H,S in sewage.

Keywords :flow rates, particle sizes, zero-valent-iron, sulfide, hydrogen sulfide.
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1 ##5 J7 1 (Materials and methods)

1.1 SEEOM RS 3 &
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IRVG KA TE I R4 1001 19 LU 4 /N5 BB B8 B2 300 mm, 3 N ARR 150 mm, 4518 F
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WIS 5 SEBRIE L4, 7R IE S AT 21, I B4R B 4 1 2 L s Mevs Ui, >R FH A 3 105 e Pl 4
RIEETEYI(VSS) K 29.2 g- L7, BETEY(TSS) J35.6 g- L™ SRIG I bR BTS2 bris K HEA 745 i i
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2 R 51718 (Results and discussion)
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15KIMHE N 0.2 m-s™ 4FF , R1-ZVI \R2-ZVI F1 R3-ZVI %} S* Fll H,S By EBRFCR WA 2. 4802 1% ik



14 T EERA AN T R BRI T K T Y SRR A AL 151

SR TERAE R TR A AL SR A R

SOT +H HLY—S* +CO,+H,0 (1)
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E N AEREAE 7.3 7.6 247, N 4 W] B 3, BUA%PF T B9 R2-ZVI XF S* Fl H, S ¥ il fe s, ixX &
F 25K P AR, B AR B /NI ZVT AR XS F i SRR 1) ZVI By 32 7K Ui o 3 52 i i 3t 2%, DA T 3 3
R3-ZVIWER T 1) H* iR JR %tk R2-ZVI I, Rk R3-ZVIYER T ) pH {E tL R2-ZVI K.

9.0 9.0 -
a 1 b |
1 L 1
1 1
85+ /K}/»\}/’P 85k |
L 4 ! >
/ am . \) b SN
80| S, :\ \K» 80| e W
/ DA AT e > | /\>> Py - \»»\
¥ > m ° \ \ Y .,0 * I\./‘\ \—-Y- »
T 751K | oo Z 75 vm o/ AN
= . . > = A . \M
| / W/ ! > \ w 1 ! \\
e 1 I N\, N )/ ee¥  eee o—o—o—o—o—o—o—o—o—o\ m
./ ¢ T Fooe eeee
7.0 B SN o ! o0 % \0.0.0.0°5 00 70F !
Fo-o-o L ] . . o000 ¢ -0 ’ . LR 4 }
L | L l
650 HAZVI | R ZVI 65} BAZVE | KB ZVI
With ZVI | Without ZVI With ZVI | Without ZVI
1 I 1
6.0.|l.l.l.l.l.lll.l.l.l.l.l;l.l] 6.0 PO IO YR PR SN MRS T P PO SO (N U NP BAPU B |
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 O 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
t/min t/min
90 ¢ \
1
1
85 1
1
1
80 '
T —e— RPEAL
-u
T e b K—-Y- —e—R1-ZVI
S 75F iR N - —=—R2-ZVI
wor > seeed T Tn ‘B: —>—R3-ZVI
AR S A T, -
%060 "0 00 b 0 e " \’/‘\.x’i.%
70Fe o6 e e e “e-e + L =4 LR 4 {:)»0
|
|
65F HmzZvI | K ZV1
. With ZVI | Without ZVI
|
6 0 1 1 1 1 1 1 11 1 1 1 1 1 1 1 ]

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
t/min

B 5 AFEISKIE T SRR ZVI X pH B0
(a) 157K N 0.2 m-s™" (D) V5K N 0.6 m-s™", () VG5/KFHE N 1.2 m-s™!
Fig.5 Effect of different particle sizes of ZVI on pH under different flow rates of sewage

(a) sewage flow rate is 0.2 m-s™", (b) sewage flow rate was 0.6 m-s™",

(¢) sewage flow rate was 1.2 m+s™!
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W H STRI H,S ISR AL, 255 7% FEOR R T 40k 42 ZVE 6 S* R H, S A4 il RUR M s 375 KT
ANFRBEAT AR , & PR R2-ZVI SR iT5 K H S H,S Y74 T3 ‘H..
2.3 ZVI ki MOHFE =

ZV1 i A TE — B FEEE AT LA B ZVI A 72 OAS B 98 78 S 0y 3k B AR 8 BN A2 1 ZVI i
VR (RN ZVE BT R g -h 7Y ISR T A TE K I R ORRIRLAR ZVI T FE I (BN R BR A v
S*I ZVI Fite g g *h™") , N Bk 2.1 WP s B =T LA H 1 mol (9 S 7 IHAE 1 mol A Fe™ [ FHYF
1 mol () S 2L 1 mol 1 ZVI, AFR 1 W&, SR LARARER/N, ZVI Bk 2, Ml 0.2 m-s™ B,
FoRitE ZVI 15 A FE AR VT, IR 2 TR AT R1-ZVI R2-ZVI £ R3-ZVI XF S* Fl H,S 4 il 5 Sh
WARHET ; 2HE Y 0.6 m-s™ I, AT B R3-ZVI ik AN AR A2, R1-ZVI Al R2-ZVI 51 B A #E
FARET , B 3 ATILE R R R3-ZVI H1 R2-ZVI % S H1 H,S Ayl R RAR 23T, 1 R1-ZVI X 8*
M H,S WP HIRO R 22 il ad e & IRAE I 251 F R2-ZVI AP A G B Y H I & 1.2 m- s i
KIR3-ZVI e B FTEFE R0 54 3] R2-ZVI 1Y 1.2 f5H0 1.4 4%, N 4 5 th ] eI & T, R2-ZVI
X STHH,S M HI AR B pH S | 30 BT 275 /K s B bR i £ 28 76 [ ARG Bk T 1) R 434
BRA B IR AL 25, NI 5230 R3-ZVI X S Fl H,S IR T B, i 52 ger 28 Al LI R T R2-ZVI R
TG R H,S PR A TR R, B A T2 ZVIRAR /N 75 7K A 2w A R B R ek
B 51 7, IR BT S*F H,S il A B, A8 T AR SC bR FH i ARz F T ELAE AR B/
2 ZVIVER B pH (B w5 1L AL SR S275 7K ) 1847 AR , SEbist SO RS

R OAFTEARRE T &RAR ZVI UK i L g A

Table 1 The loss and consumption of ZVI under different flow rates of sewage

Vi INTHR AU
Flow rates/ Loss of ZV1/(g-h™") Consumption of ZVI/(g-g™*h™")
(m=s™") R1 R2 R3 R1 R2 R3
0.2 34.87 36.75 38.19 1.79 1.82 1.88
0.6 58.88 65.42 70.90 1.82 1.84 1.91
1.2 59.82 95:08 117.28 1.84 1.89 2.71

3 %% ( Conclusion)

(1) ZVT Al S5 K HpS™ MR B2, T B AR5 /KA T R 1L, S BERIOHR B AR AR W A5 1 T, AN [R)RE
FEJEFE ZVI % S™ RERACR B ZVI BAR N | S* 1 H,S 125 BRASCR U, 2475 /K ek 4 i ), AR 4
IINER) ZNT 5 52 KB M S8 S™ Al H,S il R BRI

(2)ZVT BB T S E I T4 TS 7K pH Sk H,S MM RS, Nk FeS TUTE A4 1L, T FEAIE H,S B
OB AEARTEER AR T, ZVI R AR /0N, pH 8, b R3-ZVIAE R /Y pH i i, 24 it 3 2 =5 B, R3-
ZVI X ST H,S IR T RE, T R2-ZVI X S*H1 H,S ByF5 28 R it H. pH {83 .

(3) FEASZIG BN B 45 RiAe ZVIAEFI T, & RIS/ ZVT 52 5 Y RER 22 | 7R AR I o 46 1
T ,R2-ZVI Hl R3-ZVI % S #l H,S M HIRCRAR T, (2 R3-ZVI Wik AN FE i £, 15 K il
A R3-ZVI 515 8 FE A S 5, U R3-Z VT PR A2 7K 37 38 2 52 i 1717 KB 3 2, TG SO xT S*
H,S MG TR, 256 % IR T 5800 R2 EA T A AL
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