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Application of H,0,/UV/Ozone Oxidation Technology in Hydrazine Fuels
Wastewater Treatment in Satellite Launch Centre

XU Zelong"?, GU Pengcheng', ZHAO Bing", WANG Ying"?, HOU Ziwen'
(1. Chemical Analysis Laboratory, Jiuquan Satellite Launch Centre, Jiuquan, 732750, China; 2. Liquid Propellant Application
Technology Joint Laboratory, Jiuquan Satellite Launch Centre, Jiuquan, 732750, China)

Abstract: The treatment of hydrazine fuels (unsymmetrical dimethylhydrazine(UDMH) , anhydrous hydrazine
(HA), methylhydrazine (MMH) and DT-3) waste water through H,0, (hydrogen peroxide)/UV
(ultraviolet) /O, (ozone) oxidation technology with a scale-up amplification test (1 m*/h) is carried out when
temperature is 30.0420.6 °C and pH is 9.0£0.2. The hydrogen peroxide-enhanced photolytic ozonation
degradation of hydrazine fuels is studied. The synergistic effects of different oxidation technologies and the
effects on wastewater degradation are compared. The effects of process parameters such as hydrogen
peroxide, ultraviolet light, ozone and initial mass concentration on the degradation are investigated, and the
application of oxidation technology is optimized. The results show that the hydrogen peroxide-enhanced
photolytic ozonation can increase the removal rate of COD by 27.66% , the degradation rate of hydrazine fuels
and COD increases as hydrogen peroxide dosage, UV radiation intensity and O, dosing rate increase. And the
rate decreases as the initial concentration increases. The rate of ozone dosing and the intensity of ultraviolet
radiation are the two factors that have the greatest impact on the reaction rate. The removal efficiencies of
hydrazine fuels and COD are 100% and 98.62% at the concentration of 5 000 mg/L for 60 min under the
optimum conditions of the system as follows: hydrogen peroxide dosage D,,=47.2 g/1., UV radiation
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intensity R=750 pW/cm®, ratio of 185 nm ultraviolet light sources to 254 nm ones 3: 2, ozone dosing rate
D ys0ne=60 mg/(Lemin). To conclude, hydrogen peroxide enhanced photolytic ozonation process is suitable
for the treatment of all kinds of hydrazine fuels waste water, and the degradation of each hydrazine fuels waste
water 1s in line with the first-order reaction kinetics process. Under the optimal reaction conditions, the COD
removal effeciencies are 98.62% (UDMH) , 99.17% (MMH) , 99.94% (HA) and 93.25% (DT-3),
respectively.

H,O, (hydrogen peroxide)/UV

degradation; waste water; hydrazine fuels
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1: Gas holder; 2: Air refrigeration dryer; 3: Compressor; 4: Oxygen

generator; 5: Buffer tank; 6: Ozone generator; 7: Chiller;8,9,10,11,
12,13,14,19, 27: Electrical valve; 15, 16: Reaction tank; 17: Ozone
destructor ;18: Drainage basin; 20: Check valve;21: Drainage pump;
22: Manual valve; 23: Sewage plug; 24: Feed pump; 25: Joints; 26:
Sewage lorry; 28: Sewage reservoir,
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Fig.1 H,0,/UV/Ozone oxidization process
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a: Photolysis; b: H,0,; ¢: UV-H,0,; d: Ozonation;

e: Photolytic ozonation; f: Hydrogen peroxide-enhanced
ozonation; g: Hydrogen peroxide-enhanced photolytic
ozonation.
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a: Photolysis; b: H,0,; ¢c: UV-H,0,; d: Ozonation;

e: Photolytic ozonation; f: Hydrogen peroxide-enhanced
ozonation; g: Hydrogen peroxide-enhanced photolytic
ozonation.
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Fig.3 Comparison of COD removal efficiency with differ-

ent oxidation technologies
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Fig.4 Influence of D, on COD removal efficiency
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Fig.8 Influence of cozone on removal efficiency of COD
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Tab.1 Main chemical and physical composition features of different water samples
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Tab.2 Influence of water samples on the removal of
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Tab.3 Typical characteristic of Hydrazine Fuels wastewater degradation

KA S B0
V5 Y COD NO,; NO, & NH,” H A i
B EAEQJ :.fi I s JoT i p_.»l it Eﬁﬁébﬁm %Lﬂ:%bﬁm AL
pH LB xhr EWE/ WE/ ik, W/ W/ e )
-1 -1 —1 1 1 ﬁ%%;&/s
2/ % /% (mg-L") (mg-L') (mg-L"') (mg:L') (mgL"
UDMH 7.221 100.00 98.62 10.70 0.076 20.04 0.55 0.017 2.860 0.998 0
MMH  7.825  100.00 99.17 6.10 0.031 9.83 0.43 <20.001 2.876 0.999 1
HA 8.045  100.00 99.94 0.52 <20.003 6.63 <20.05 <20.001 2.898 0.994 5
DT-3 6.704 94.39 93.25 304.30 <20.003 6.54 <20.05 <20.001 2.673 0.989 3
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F1 2 PR AT, B DT-3 A A E 2 25 % 1 il
PR Ik, 0y B Ak~ 7 1 B e e it T LA i R
AN BRAR BRI LA AN 32207 0 o T At I 288 e 2 ) 4
AR Fie B R AR BIAEL o A [ R IS e I i o R 5 S50
fitk 20 I A A A — BB AR o 2 WA L 9 7%
Vi e 2SR e v O T B B9 R U, AR SC Y
FL 5 e R M T A R — 2

3 % it

(1) B8 i S8 fb A% I o 40 AP R T o B L R
BN R BEBEIE Y 1Y 58 AR K L) B 2 T
D (R 7K BT BB B 1 T 2K e U K e A T g B A 3R
15 7K BE XoF T A e ) 0 R A 2 e S K

(2) S ;0 e A 2046 00 D < A8 SO i B T=
30.0 °C,pH=9.0 1}, D,,,—47.2 g/L, 48 4} 2% 45 5 53t
750 pW/em®, % Ak & P K e 6 185 nm:
254 nm=3: 2, 5L 5 £ h # % 60 mg/(Lmin), I )i
it 1] 60 min B}, 40 B 5 000 mg/L J5 & ¥k BE 1Y 15 /K
i, COD % B 2 43 51| 7] 35 3] 98.62% (UDMH) ,
99.17% (MMH) , 99.94% (HA) #1 93.25%
(DT-3),

(3) 2 S b S i O e B4R Ak o AR T P A
TR A 208 50035 7K g A B 4535 7K I R 38 15 B —
BRSPS UN N BTN DS B N & )
2.860 s '(UDMH) , 2.876 s ' (MMH) , 2.898 s
(HA)F12.673s {(DT-3),
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