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Ozonazing Simulated Fischer-Tropsch Synthetic Wastewater
with Copper Oxide
REN Huiyu, ZHANG Hongmin, JIA Qingzhu

(College of Marine and Environmental Sciences, Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: Owing to the high COD concentration of 40-60 g/L and the low pH value of 2-3, Fischer-Tropsch wastewater
should be pretreated with chemical technology first, and then the biological treatment. In this study, oxidation degradation of
simulated Fischer-Tropsch wastewater was carried out through catalytic ozonation with copper oxide (CuO). The effects of
ozone oxidation alone, catalytic ozone oxidation, CuO catalyst dosage and initial COD concentration on the COD removal
rate of simulated Fischer-Tropsch wastewater were investigated, and the degradation kinetics of COD concentration was
analyzed. Results show that,so far as the quantitative analysis of COD is concerned, the potassium dichromate titration
method is more accurate than the spectrophotometry method in determining the concentration of COD. The removal effi-
ciency of COD in simulated wastewater by CuO adsorption or ozone oxidation alone is from 20% to 30% , while, in the
CuO/0; system, the removal efficiency of COD is increased greatly. The removal efficiency of COD in simulated wastewater
reaches 76.62% after 120 minutes of reaction, when the initial COD value is 1000 mg/L and the CuO dosage
1 g/L. Moreover, the absolute degradation of COD increases proportionally with the increase of the initial COD concentra-
tion. The oxidation mechanism of CuO/Oj; system shows that -OH plays a major role in the removal of small organic acids in
simulated Fischer-Tropsch wastewater. Kinetic analysis results indicate that the degradation process of COD in Fischer-

Tropsch synthetic wastewater is based on quasi-first-order kinetic equation with the correlation coefficient of 0.97 or more.
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Tab.1 Main components of simulated Fischer-Tropsch
synthetic wastewater

% JFIEHE/ (mg L) Sy FRE (mg' L)

FH st 5819 PR 802

LE 13222 1R 6122
T 1902

TER ARSI R LI R v, o SRR AL 2%
FoA R KA T TRBAL L, TR /K B COD A
1000 mg/L. fELCIEAN b, AR E—HF 5 T WG
COD (1 000 ~ 20 000 mg/L) X} #FLA ALK /K COD 2%
BRoRigsm. i FEMG K COD W (53 g/L) ,
VE# SIS bR I K AR B T2 (0388 43 H /K AT UVE R 0
A R K A TR . BRL, S50 i COD
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Fig.1 The ozone catalytic oxidation device
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Tab.2 Analysis of relative standard deviation of different
determining methods for COD
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Fig.2 COD removal efficiency of simulated Fischer-
Tropsch synthetic wastewater in different systems

Os SR KB HL B I 325G PR a4 -

H—, 0; 5 EIER AR, REST
S MU0 B O o R A A A U TR e
AR BAL A HL B Sl R R LR, R R
TH WAL N T AR, i RS, %
T AR N RS, I XA YA — i Rk,
RMESCBLTE 201k

H= TR FIERT , O3 20 TAE/K IR Hh 24t
fbarfEr=HA:-OH (X (1)) , -OH W& AkfE J158 (E, =
2.8V), RN, FE BT LS PR, BEAE AL



2020 4% 4 A

FERT, 5 AR AR AR E S UK <43 -

BT A AL IR A A
MO, + O; + H,O—M (OH) , + -OH (1)
ARG R, SRATA R FEAURCA
HIEL | ZFEA LIRS/ IV F ALY, 5 R B
N PERAR , PR s LA R Ak R R K. COD 11
EBRECRBAK. MAECuO/Oz R R H, CuO Y N—Fid
W4 IR AEAL ), (2 E R RS -OH, H. Cu®'/Cu’
fiE 2 b 4R fk 8 TR I ARG B 2 E AT (202 — X
(5)". .OH HAm4ELLEEST, It Cu0/O; 1R ZfiE

AR IETS YL A

CuO + H—Cu*" + H,0 )
Cu*" + 03 + H,O—Cu' + HO,- + H' (3)
Cu’* +HOy —Cu +0,+H' (4)
Cu' + 03 + H,O—Cu*" + -OH + OH" (5)

2.3 RUFRMBEHIM

HEAL I L LR I 25 05 e i B B A
BFFEA4E COD 29 1000 mg/L Y 4 1 T il A 5%
120 min 542 (LB R BLDL B & DK W A
ARSI, SEBZE AN 3 .

100

80

60

40F

LBRAEI%

201

0
Behndt/ (g L)

3 EAFIRMENELIZERIESHEK COD XBREMN
#m
Fig.3 Effect of catalyst dosage on COD removal effi-
ciency of simulated Fischer-Tropsch synthetic
wastewater
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Fig. 4 Effect of different initial concentration on COD
removal efficiency of simulated Fischer-Tropsch
synthetic wastewater
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Fig. 5 Effect of different initial concentration on COD
removal in simulated Fischer-Tropsch synthetic
wastewater

AEHEAREEE H358 F20

TEARSLIGIRZR P, KK COD AR E S50
COD WRFEZ A I RIUFLME R, AL TEMEIL
FE AT AT BEBE A5 A TP B e, B3P P ok
AU SR E) COD WER/NMT K, HHAWY
FEHEAL R R I AAAEE R C R, L, RaiF]
FEAE AR 7] 2 11 5 40 W SR B2 I AN B A iy b ff X —
4.

2.5 BAESH

J 1RGN FEI G COD e BEX AL 2R 4E
G U KRR RSN, ARSCIRTERO 1 g/L ALY
KM T COD Rffid /8, Jfey 17—y
TR, AR IR 3.

®3 AEYH CODRERIMUEILA KKK FEESHZF

Tab.3 Degradation kinetics of simulated Fischer-Tropsch synthetic wastewater with different initial COD concentration

Witk COD/ (mgL™") WA 3 /% WE—sh 1¢I5 2 71% % 4 (min™) 25 )/min R
1 000 76.62 y=0.0117x+0.085 2 0.0117 59.23 0.98
2000 60.50 $=0.007 6 x +0.073 9 0.007 6 91.18 0.97
5000 61.11 3=0.007 4 x+0.078 3 0.007 4 93.65 0.97
10 000 60.50 3=0.007 6 x+0.073 9 0.007 6 91.18 0.97
20 000 57.73 y=0.007 1 x+0.019 6 0.007 1 97.61 0.99
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