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Fig.1 Diagram of experiment process flow

1—oxygen bottle, 2—ozone generator, 3—gas flowmeter,
4—rotating packed bed, 5—electromotor, 6—fluid flowmeter,

7—liquid pump, 8—fluid reservoir, 9—tail gas treating unit
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Fig.2 Influence of high gravity factor (8) on nitrobenzene

compounds removal rate
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Fig.3 Influence of liquid flow rate(L) on nitrobenzene com-

pounds removal rate
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Fig.4 Influence of H,O, concentration Ch,o, ON nitroben-

zene compounds removal rate
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Fig.5 Influence of initial pH value on nitrobenzene com-
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R AT RAWE N 50 mg - LT RN T
A FEBE AT A B 23 B A [ 200 il R 2
e L BR AR F I, 25 R ANE 6 FTR o

R1OBMERN

Table 1 Operation conditions for four technology condition
method B t 4 G, pH Co,
/L-h™ /mmol - L™ /mg - L™
RPB-O,/H,0, 80 120 4.9 10.5 50
RPB-O, 80 120 - 10.5 50
BR-O,/H,0, - - 4.9 10.5 50
BR-O, - - - 10.5 50

FH &l 6 W], B A AL S () A 35, DO A T2
FER AL G W) e BR R ER WG i e, TR AL FR] E]
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B R B W i R BR AL 50l 60.1% F140.9%
AL 7R R L2 (0 R ) HOR ) AR KRR
JFE b B A B R AL B W L BR A Y Ab R ] Dy
40 min,RPB-O,/H, O, T.Z X} i 34 K4k A5 9 1 L bR
FA[ IR 99% , ok A R KA Wk E N T
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Fig. 6  Experimental results obtained by four technological

conditions

XFF O, /H,0, 8 b T2 77 7E Wi A B LR
A RESHE Y A 0B R N, KR
fie, = (F) Prom o
O, +A—products (f)
(] 422 S8 Ak - R K A A B4R S AR A A 1 T i
MR A H 2L (- OH) K il 5528 2510 & 1 U Ak 1%
BN, IF HE— 04k, s (g) F(h) iR,
TEBRE S F R, Bt B 1 SR,
H,0,<>H"+HO, (g)
O,+HO— + OH+0,+0; (h)
MHILER S A7 v AT DL BH R B4R DA SO B0 A
P18 PR S 23 R A R R 1 e Y R R T A R R R
oG W) BB O B S 0 R L6 A TR Y A 3
B )T o FH B8 ) R 1 b ¥ T2 (RPB-O, /H, O,
LM RPB-O, L 20) X i B A K AL G W 1 £ Br R 9]
B TAE s A L T 2 (BR-O,/H, O, T Z#
BR-O, T.20) o X J& A 7E Sz b o 2 vy, ol 7 g 373 3k
oS ST BT R SR A AR SR VRO SOV TR A
FOAE 3k A5 B R TR AL 27, 30 17 4 w25 17 O 400 it
RAEHE, WTF Oy /H,O, 8 T2 O, F LT
2 BUERK I AEAE , AT L b IR] 5 4000 8 43 i 7 A6 K 1
P B S 1 FR AL 3 bRl S R 2 A B W 1 B i
TR HET AR L BRSO , SIA R R W] e b P
5 minkt,RPB-O, /H, O, T. 2 X W52 K S Y £
Fr#E H RPB-O, T. &5 10.5% ,BR-O,/H,0, T. &
TR AR BR-O, T & H 11.3% , i B BUAEUK 1
FAAESR AL T B S A R Al il B R 2R AL 5 W B RE
LEAAYHITT L, RPB-O, /H, O, T2 % il 3k 42 4k

Chinese Journal of Energetic Materials, Vol.22, No.5, 2014 (702-708)

T RA BRI AR RE S, nIAE O E AR B Y
YELG K AL BT 20

5 AEHAIZHBHERELSYNINZE

TEE B A& AF T, 20 517 %€ RPB-O, /H, 0, \BR-O,/
H,0, .RPB-O, fl RPB-H, O, P4 fif T. 25 4k Bl J& 7K I A
FEORRAC B WL C, BERS ) ¢ iy 22 AL RLAE, 25 21 1
7 PR

200 |

RPB-H,0,
150 -

BR-03/H,0
100 - 3/H20;

Cy/mg-L!

50

RPB-03/H,0;

0 10 20 30 40 50
t/ min
B 7GR A Y o o L I ] A A A R
Fig.7 Nitrobenzene compounds mass concentration vs reac-

tion time
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|n(&) = kt+b (4)

Ct
S, Gy CAM BB T A ¢ I 2 3 mol - L7
k o F UL — S 5% 1% 3 99 % 3 B, minT L 7 O, Utk
T & k=ky, +k. o5 76 O,/H,0, AT L1, k=
Ko, +Kp o, +K oo FIFA0L 2 1 3 0L 18— 452 0 3 93 2% 3
Bk k2,

R2 R — G 3 A BRI R 56 R AL
Table 2 Apparent pseudo-first-order reaction rate constant

and correlation coefficient

method k/min”™' R?

RPB-O, /H,0, 0.11008 0.98871
BR-O,/H, 0, 0.02231 0.98348
RPB-O, 0.08430 0.99394
RPB-H, O, 0.00282 0.98972
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Treatment of Nitrobenzene-containing Wastewater Using Different Combined Processes with Ozone

GUO Liang, JIAO Wei-zhou, LIU You-zhi, XU Cheng-cheng, LIU Wen-li, LI Jing
( Research Center of Shanxi Province for High Gravity Chemical Engineering and Technology ,North University of China, Taiyuan 030051, China)

Abstract: To study the treatment effect of wastewater containing nitrobenzene explosives with advanced oxidation technologies of
ozone,the comparative experimental study on the degradation of nitrobenzene compounds in simulated waste water was carried
out by four different combined processes [ RPB (rotating packed bed)-O,/H,0O,, RPB-O,, BR (bubbling reactor)-O,/H,O, and
BR-O, ].
rate of nitrobenzene compounds can reach 99% , and wate indicators can meet the discharge standard of nitrobenzene compounds

Results show that the RPB-O, /H, O, process shows a strong oxidation capacity to nitrobenzene compounds, the removal

in integrated waste water discharge standard GB8978-1996. Under the same reaction time, the BR-O,/H, O, and BR-O, processes
show low oxidation capacity to nitrobenzene compounds. In the RPB-O, /H,O, and RPB-O, processes, the removal rates of the ni-
trobenzene compounds enhance with increasing of the high gravity factor and initial pH value. With increasing the H,O, concen-
tration and liquid flow rate, the removal rate of nitrobenzene compounds first increases and then reduces. Under the experimental

-1

conditions of a nitrobenzene liquid flow rate of 120 L - h™', a H,O, concentration of 4.9 mmol - L™, a high gravity factor of 80
and an initial liquid pH value of 10.5, the removal effect of nitrobenzene compounds is good. And the degradation processes of
nitrobenzene is in conformity with the pseudo-first-order reaction kinetics.

Key words: environment chemistry; nitrobenzene compounds; high-gravity; ozone; peroxide of hydrogen; kinetics
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