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Table 1 The effect on ozonation of UDMH by Ni/Fe catalyst

T (min)  UDMH (mg/L) DMNA (mg/L) Formaldehyde (mg/L) COD., (mg/L) pH
a b a b a b a b a b

0 100 100 83.2 82.1 8 8

10 80.3 52.3 0.2 0.03 3 5 80.1 78.9 7.9 7.8
20 58.9 18.4 1.2 0.06 6 7.2 75.6 65.3 7.9 7.6
30 42.3 6.3 1.7 0.07 7.2 11.5 72.3 42.7 7.7 7.3
40 30.2 1.3 2.5 0.09 7.5 8.3 71.3 39.6 7.6 7.2
50 21.3 0.2 3.3 0.02 8.9 3.1 68.3 32.6 7.5 7
60 15.6 0.05 3.2 0.01 10 0.5 63.2 26.3 7.3 6.9
70 11.8 4.1 13.2 59.3 7.2

80 7.6 5.5 17.6 54.8 7.2

90 4.3 6.9 21.5 51.3 7
100 2.1 7.6 26.3 49.3 7
110 0.9 8.3 28.9 46 6.8
120 0.3 7.7 25 42.1 6.5

a. without catalysts; b. with catalysts
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Table 2 Effect of catalyst contents on decomposition of UDMH

T (min) Niy, Fey Nis, Fes, Nij, Fes,
a b c a b c a b c
0 100 - - 100 - - 100 - -

10 52.3 0.03 5 50.3 0.03 5.8 50.9 0.03 5.6
20 18.4 0.06 7.2 19.6 0.09 7.6 18.9 0.1 8

30 6.3 0.07 11.5 6.6 0.11 10.3 6.3 0.13 11.3
40 1.3 0.09 8.3 1.4 0.12 10.1 1.5 0.12 9.5
50 0.2 0.02 3.1 0.6 0.08 6.9 0.3 0.09 3.3
60 0.05 0.01 0.5 0.03 0.04 1.3 0.03 0.05 1.1

a. UDMH(mg/L), b. DMNA(mg/L) , c. formaldehyde( mg/1.)
& 3 pH MG
Table 3 Effect of pH values on decomposition of UDMH

T (min) pH9 pH7 pH4

a b c a b c a b c
0 100 - - 100 - - 100 - -
10 53.3 0.03 5.7 58.6 0.04 5.8 52.4 0.03 5.7
20 19.9 0.06 8.1 22.3 0.09 7.7 21.3 0.06 8.1
30 7.2 0.07 11.5 7.6 0.1 10 6.4 0.1 11.5
40 1.9 0.09 8.9 1.8 0.08 9.4 1.1 0.08 8.9
50 0.6 0.02 2.1 0.9 0.05 4.2 0.04 0.04 2.1
60 0.05 0.01 0.3 0.06 0.02 0.5 0.03 0.01 0.3

a. UDMH(mg/L), b. DMNA(mg/L), c. formaldehyde(mg/L) ; catalyst: Ni, Fe,,
& 4 iaRE R0

Table 4 Effect of the initial concentration of UDMH on its decomposition

Cupynr =50 (mg/L) Cypynr =200 (mg/L) Cypyr =1 000 (mg/L)

T (min) a b c T (min) a b c T (min) a b c
0 50 - - 0 200 - - 0 1000 - -
5 28.6 0.03 4.8 10 156.3 0.04 5.8 20 810.3 0.03 6.2

15 16.3  0.05 7 20 117.5  0.09 8.7 40 625.9 0.09 9.2
20 6.1 0.07 9.9 30 89.3 0.11 9.8 60 439.6 0.11 11.1
25 1.2 0.07 8 40 61.3 0.12 10 80 263.3 0.13 13.2
30 0.3 0.02 2.8 50 43.5 0.12 11 100 173.3 0.18 13.8
35 0.02 0.01 0.3 60 19.2 0.1 8.3 120 100.8 0.17 12.7
70 8.1 0.07 3.6 140 85.3 0.14 10.8

80 1.3 0.02 1.5 160 52.3 0.1 8.1

90 0.1 0.01 0.4 180 21.3 0.07 4.1

200 9.2 0.02 2.3

200 .4 0.02 0.7

a. UDMH(mg/L) , b. DMNA(mg/L) , c. formaldehyde( mg/L) ; catalyst: Nij Fey,
Ni SraEBG =gy e A — B A ey & i ARRERR S T HEERERL R . g = R K ik B
B, AXIT G, pH AEXT SOV B SZ M T i SRR, NEEAILTER, REET E T2
T(WFER3). A TEmdE (pHY) | Pk (pH7) FIiR 5, ST, FRATHES 1T AL 4 Wk B2 6T s iy 445
PE(pH4) &4~ , Ni/Fe fALFIARRID T RAFHY IR, 25 R 4. FlE i — W w0 46 vk B i 1
FEACPERE,, BT WA = M HEPRTEL ST 60 min BB 0, SOV RSB BEZ 8 0. SR EE O 50 mg/



2

M A4 . Bk — F PRLE NisFe AL A AL AT 5T 107

LAf, HFF%E 35 min B, =48R0 E 15 FHE
FRELLR 5 2S00 aavR B 200 me/L, I 5 B 472
90 min; T 24 9) A B F) 1000 mg/L J5, gL AL
F 220 min, =I$EHRA BEBAR.
2.2 BUAFIHRIELR

B 1A [F] 7 = 9 Ni/Fe f £ 5] 19 XRD [&] .

©

w (Ni, Fe)Fe04
© FeNis

2l8 3l2 ?:6 4I0 4I4 4Is 5I2
20/¢)
&l 1R[] & AR XRD ]
Fig. 1 XRD patterns of Ni/Fe catalysts with
various contents
a. Ni70Fe30; b. Ni50Fe50; c. Ni30Fe70
B AT, XA L7 NisFe ik 7], H XRD
T EIEAS A AL, BR Y AH AR A E 2 LA (Fe, Ni)
Fe, 0,23/ Al FeNiy &5 4 th B, B3 Fe 1 FeO ¥y
P BB & 0820, FeNiy &4 AT ST I 5
FEASTS , FRE Ni i 70% 38 % 50% B}, FeNi,
B4 W AT S e iR B R MR A AIG, 136D NI 5% 1 g o 20
FET FeNiy &5 4 FORLRLAR (OIS, T Bl 5 A AL 7]
H FeNi,y 5 4 URCRLAR 136/ 0N, i — kA 1k 5L 4
AR FR 7 v P R NIV g R TR 1 2 4 . G
2w NV BRI 45 R 2 AR Bk B 4 TR L R Ak ) iRt
TSRS R R, H B R 43
FRBAREALTE M. AT RLIACH NisFe ffE £k 7]
FeNi, 24> 98 ) fdi 45 — B i R 48 Ak 7= 4 b —
RV Pl AR Y 1) A g B, R T (AR 3 A
SN 28 RN 25 R IR A A — IRV K
Vb, TR AR XA IN B 4 OB X — F T A e
FTH R A SO D2 AR X A 22, T Ak, 24tk
A Aoy LBl AR Js , eI P AR E AR
TR ST AR AL AN, 10 I 41 0 5 e B M0 AR I A
SN A R kL AR , R, B ARAEAL T A 410
Fe R A T, AE i — PR 5 SR A 0 i 1 AL
HOREILT- K325 0. P Logan 4RI, Ni il Fe

1 A 24 % i — HODF 9 S A oAy — E A AL 1
. BAMESTR P& B, 735]LL Fe, 05, NiO i
PRZEBUA AL BRAEREALT, BB AR 38 00 fi — HY kSR
AR BA AR R B AL VR T, (HAREE NisFe
HEAEFEPE2E 5 1T L Ni/Fe M-I AT AR 4 AL 571
IMABREAR Z X (i — FRIE S 44 o0 ik 1) AL 16
PEE Ni/Fe AL BG5S UE =9 by —
IV i Jo PR R S A R B HEObR . S TR IA] 2
(PR RIS S A 570 0 52 46 )5 A 5R) 9 XRD
TR AT LA B, NivFe (AT A AT 06 5 1M 0%

v
w (Ni, Fe)Fe:04
¢ FeNis
v
v v v
2 oc Y 1\
— e\
b
M
1 1 1 1 1 1 1
30 34 38 42 46 50 54

26/(°)
Pl 2 SRR Y NiSOFeS0 B HHTA 1) XRD [£]
Fig.2 XRD patterns of the fresh, the used
Ni50Fe50 catalyst and its precursor
a. the precursor; b. the fresh; c. the used
7285 SR A AR UL B RO, AT b 0
AR, FH] Ni/Fe AT HTIR L 23 i e 2 1B 25
FAAE, AR RIS U AL B i AL TR I
BORBURLH AT, X UL AR A A1 28 B 5 ALY )
TR A o R B A RO AR T, AR AR
RERBUE LT AR AL R B PR RE s TAERT IR
H1 T FeNiy &4 DL 70 i 0 T S 1E, B DL
X PRSIV i e R R ) i AR s, DR AR DD
A HEACT RIS 8448 28 F 7=y — P R P g Y 5
PR S5 oh, BONET IS AR A 25 R o B Y AR
b, UBIHE AL AR PR A

34
AN AALH], 18 Ni/Fe fEALGIAFLE T, Xt

AR i = R SR O S BT TR SRR
B, Ni/Fe AL — B HFAY S AL 0 i HoAT R
GFIREAVE I, RAFROAEALIERESR B T Ni Fl Fe JE



108

5 OF B

e 21 %

T (Fe, Ni)Fe,0,2R fit£1 265 & &AL 100 S b
R, 7= e EL R M ) B A e P R L ¢
AT —ARARIKF, X S AR I T — kL
F2iy FeNiy & @ WURA K. J35h, RBLIRR PG
pH {EL . AR A 28 73 Lo 051 0 4l — FFDF 9 90 & ok
X AN A A X AR (4 A P RE R ML ok

225 3k

(1]

(2]

(3]

Ge Hong-guang ( % £1.5% ), Chen Kai-xun ( [ 5 ) ,
Zhang Zhi-jie( 3k 7)), et al. Envir. | Protec. Chem.
Indu. (L TEME)[J], 2004, 24(2) ; 83 ~85

Wang Li( £ 1), Zhang Guang-you ( 5K 4 ), Tan
Shi-yu ({15 ) , et al. Missile and Space Vehicles( 5
SiKizEEAR) 1], 2006, (281): 38 ~43

Yu Zuo-bin( F4Exk), Wang Fu-yu( £# %), Li Hui-
qn( ZZE2E) | et al. Techniques and Equipment for Envi-

(4]

(5]
(6]
[7]
(8]
(9]

[10]

[11]

ronmental Pollution Control ( ¥ 5515 YL G PRF R 5%
#)[J], 4(7): 45 ~48

Fang Xiao-jun( J5/N%%) , Hou Rui-qin({#%i3E) , Zhang
Zhi-ren (5K &17) . Water & Wastewater technology infor-
mation( Z/KHOKBAZZS) [J]. 2004, (1): 16 ~19
China Standards ( [EZ4531E) [S]. GB/T14374 ~93
China Standards ( [EZ4r1#E) [S]. GB/T14376 ~93
Bailey B. W, Raukin J. M. Anal. Chem.[]], 1971, 43
(6): 782 ~784

Shen Bin(%  #), Zhu Jian-hua (R #:1E), Xu Qin-
hua (70048 . Anal. Chem. ( China) (73#rfb~) [J],
1998, 26(12) ; 1478 ~1 480

China Standards ( [EZZFRifE) [S]. GB/T11914 ~ 1989
Gui L, Gillham R W, Odziemkowski M S. Environ. Sci.
Technol. [J], 2000, 34: 3 480 ~3 494

Logan S R. J. Catal. [J], 1991, 129 25 ~30

Investigation of Catalytic Decomposition Unsymmetrical

Dimethylhydrazine via Ozonation in Wastewater
over Ni/Fe Catalysts
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(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics ,
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Abstract; Catalytic decomposition of unsymmetrical dimethylhydrazine( UDMH) in wastewater on Ni/Fe catalysts

was studied, and the effects of the content of the catalysts, pH values of the system and the initial concentration of

UDMH were investigated. The results showed that the catalysts exhibited high activities for the ozonation of UDMH.

The content of the catalysts, pH values of the system and the initial concentration of UDMH give little effects on the

performance of the catalysts. The catalysts are characterized by X-ray diffraction( XRD) and the results showed that

the main components of the catalysts were the spinal-type structure of magnetite and FeNi, alloy. The high perform-

ance of the catalysts for the ozonation of UDMH may be resulted from the formation of the spinal-type structure of

magnetite and the FeNi, alloy.
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