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Study on the treatment of Fischer-Tropsch synthetic water

by ozone microbubble/UV light
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(1. Synfuels China Technology Holdings Co., Ltd., Beijing 101407, China ;
2. Synfuels China Technology (Inner Mongolia) Co., Ltd., Ordos 010321, China)

Abstract: The Fischer—Tropsch(F-T) synthetic water was treated by ozone microbubble/UV light, and the effect of
ozone microbubble/UV light on the removal efficiency of small molecule oxides was investigated. Firstly, the optimal
particle size distribution of microbubble was found out, then the oxidation of F-T water and its main single-
component aqueous solution were treated respectively, and the apparent kinetics of ozone microbubble/UV oxidation
system was analyzed. The results showed that the microbubbles could enhance the gas—liquid mass transfer and im-
prove the oxidation efficiency. The degradation rate of COD increased firstly and then decreased with the micro-
bubble size decreasing. The optimum bubble diameter was 25.20 wm. Under different UV intensity, oxidation system
and reaction temperature , the COD removal rate of oxidation of F-T synthesized water by ozone microbubble/UV sys-
tem conformed to the law of pseudo-first-order reaction kinetics. It showed that the stronger the light intensity and
the higher the temperature, the faster the reaction rate. Compared with single system, the reaction rate of O,+UV cou-
pling system was the fastest. The activation energy of the oxidation reaction in F-T synthesis water was 4.088 kJ/mol.
The oxidation process could convert methanol to formic acid, ethanol to acetic acid, acetic acid to formic acid, and
propionic acid to acetic acid and formic acid. The energy consumption efficiency of the equipment was the best when
the UV lamp power was 1 kW ,and the energy consumption is 58.3 W +h/g when the treatment time was 2 h.

Key words:ozone microbubble ; ultraviolet light ; oxidation ; Fischer—Tropsch synthetic water

PAE G WOE RS T S A A R il R KR ) B R AR Y, — K il e O 1.28 (i
HRO AL B W — PR B B AR, SR AT R N FE) o AE BT SN B b A K BR O SR A R

[E£M B ] SF/RZ B &R L5 H (2021ZD T.46-9)

—104—



Tl K AL F 2023-02,43(2)

et |

B, F RAMAMIES AL E RS RAETR

K CFRIFR F=T 7K ), FZL4 pJ2 FBE L 1 LR TN
P2 55 /Ny T o A AR A o R AR D 2 A
NG IR R I B R R ERAR , A K 1Y pH Ry 2~
3, L HE A Al A B M B K, T RE B R AR BOR 2
pH IR = A K R W T 5 Se i Eh R 4

B4 = PR AR TR A L A AR R CO, R HLO, 1T
b BN Ty HE AR B K, DR R S, g 005 R AT A
FNTTZ RN H e R RSN S 1  H
B8 FH T A BILIR P 2 K I Kb B B AT T AR R R
SATE K I A o R TR R AR R S R AR
FA T2 ol s S UMk I JORIASE g HH 2 it 1 v
TETT RE

LA SR, SRR DL K RS R AR A Y
J W Bl F3 2 R WF 58 4 8 . Changjian LT 55" 58 i
HE ST B ) ARG T RS xS i (FLP)
G 4 e 1, 6 B T REUK R VR AR 3
Fi oy 2 i b BRRE 7, 45 BRI B AT B M AR
AL BREE 1. Xiaobin YU Z5"F] F R A/ E ML R 5
XoF R LGB K I TR AT B A Bl 1 2R RO Bk RR
AR T 18 28 L 58 i 7K V5 WO it A R 19% , T AR G T
LA JE H B S48 = B 91% . Zhi CHEN %7 B
G T RGP AN E AL i NI i 0k g o 1) B )
2, R I R B ) R TT UAE RAMDEE R R R
WA E B3, L GRCIC Z™F ] Tio, 5 24k
UVA/UVCHEG IR R W2 K W W AT e e A b 3
HEST TR [E SRR R A A 56 ) Fy AR S A 45 A ]
MK W e kb R HERE L P
CANIZARES 25Xt b 7 W b 2= S 1k | 5L R E Ak .
Fenton %k 3 Fli =5 9 S0 Ak 125 S8 Ak /N 43 F A 1 1 5K
RO A LSRRI B 3, AR R
it F R A F AL Fenton E AL .

AR 5% 3 2 B AR R L5 A O X BRI A K
R KRR (F R OB LR TR ) i
AT AR B IF 64T B 1 25 43 A 5 TR SR AT G oK 2k
AL B — 2 %) B F 2% 50 A ik B 2k &
SRR AR R AT B 12 b, B AE R
FHOC T 2009 3 01 2= 0 o8 4R ALK 40
1 MHEEFE
A 5=
P R R R BT SRR B A bl
[ 24 48 Ak 220 A BR 2\ 5 oD X (HR, 20~

1.1

1 500 mg/L) . TOC i 5| (HR, 100~700 mg/L) , 3¢ [ i
AW o BRIKFEHCE BB R T A R TG
AR R AR HOR AT KR AR BFEE R B
FL AL U, KM T A B F O VR ) 3 A R 2 W 5 T AR
2 YIRE SN A8, U AR S A A R F 5 OB
A % 20NPD0O4Z, L1 Je vl Je ZE A PR w5 5 [
M CF-G-3-10g B B & & 4L 4% T8 3 uUvoz-
1200 #Y B4k B2 A 5 T R 3% CL7685 1 fiff R 48U K6
T AY 5 Bettersize2000S 1 8 56 47 B 23 A AL, P &R B %
AR A PR A 5 PR v 206 AR, b 5t R Y 4 % R 4
7y ) 5 881 Y B (A AN, Jig - U7 43 7] 5 7890A AU
FEAR AR B X, 58 [H 2 $E 42 22 W ; DR3900 43 )t
3, 25 [ 0 A5 46 141 ; DRB200 T A%, 25 [ 04 7 4
; M3 FF 4 FE28 AU pH 31, g 45 8 46 R 2 4088 ( 1
V) A BR S A 5 SR MR BRI BRI R BRA R .
AT A WK JFE KK L3 1,

®1 BREESHRAKEKKR

Table 1 Raw water quality of F-T water
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Fig. 1  Ozone microbubble/UV oxidation experimental device
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Table 2 Effect of gas-liquid ratio on particle size
distribution of ozone microbubbles

Wt TP £ /pum FLAR A3 A fwm
10% 15.12 4.24~44.64
15% 25.20 7.24~55.36
20% 45.22 12.37~130.37
30% 76.50 13.77~200.06
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Table 3  Effect of particle size distribution on ozone mass transfer

PR m IR SRS BT VR B, RSO BT vk B/

(mg-L7") (mg-L™")
15.12 10% 150.22 25.60
25.20 15% 120.12 20.30
45.22 20% 105.62 15.20
76.50 30% 98.12 11.20
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Fig. 2 Effect of particle size distribution of ozone
microbubbles on COD removal rate
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Fig. 3 Removal rate of different components(a) and kinetic fit-
ting results of pseudo-first order reaction(b) in different systems
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Fig. 4 Intermediates of different systems
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Fig. 5 COD removal rate(a) and kinetic fitting results of
pseudo-first order reaction(b) with different light intensity
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Fig. 6 COD removal rate(a) and kinetic fitting results of
pseudo-first order reaction(b) with different oxidation systems
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Fig. 8 Comparison of energy consumption of F~T water treatment
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