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Table 1 Analysis projects and test methods

No.detection items method basis

1 pH glass electrode method GB6920

2 ammonia Nitrogen nessler'reagent colorimetric method ~ GB7479

3 cyanide |son|'cot|n|c acid-pyrazolone colori- GB7487
metric method

4 formaldehyde acetylacetone spectrophotometric GB13197
method

5 UDMH amino ferrocyamde sodium spectro- GB/T14376
photometric method

6 triethylamine bfomophenol blue spectrophotomet- GB/T14377
ric method

7 diethylenetriamine salicylaldehyde  spectrophotometric GB/T14378

method

R B L, 23006 B2 31 600 nm 0 & T &
L (optical density) , BE OD o, R o
2.4 XBHE

g BB 1% (V/V) (ODgyo =1.0) 2 FihE,
AP E] pH fH 7.2 ,UDMH #1550 mg - L'k
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30 , 35,40 CH&MT .72 h FW LR H 5 E
Xf T HERE R UDMH [ 5200,

B3 i BE PR R 5l 140 v - min ™' K B RE T
W% 1% (V/V) g R i, 350 3] UDMH 9] 1h % &
50 mg - L~ K%, H 4 mol - L™ (¥ HCl 54 mol - L'
7 NaOH %58 5 K B pH {43518 5.6 .6. 4
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Fig.1 Effect of temperature on UDMH degradation rate of
flora FYD
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Table 2 OD,,, under different temperatures
T/°C initial o, 25 30 35 40

value

ODygg 0.0128 0.5323 0.6814 0.8524 0.8712 0.3726

3.1.2 pH & & FYD %% UDMH B30I

FEANTR] pH (BT A R fife 18 00 WL 2, IAIET 2 rprm]
PLE H BEREXS pH G B JE AR /N, AXAE 7.2 ~8.0 1Y
BN R R T 90% . pH /NTF 7.2 KT 8.0
i), UDMH [ fif 22 1 R [, pH = 8. 8 I [ fif 28
84.20% ,pH =5.6 Bl 67.75% , #£ pH =7.2 i
UDMH B ff 3 5, o8 97.58%

e
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Fig.2 Effects of pH on UDMH degradation rate of flora FYD
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Fig.3 Effect of inoculums on UDMH degradation rate of flora FYD
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Fig.4 Effect of initial UDMH concentration on degradation rate
of flora FYD

3.2 EXff=xi
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Table 3 Table of orthogonal factors level

factors
level T/°C  pH inoculums c(UDMH)
concentration/% /mg - L~
A B C D
1 25 6.4 1 30
2 30 7.2 2 50
35 8.0 5 80
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Table 4 Orthogonal experimental program and results
oA 8 c o o
1 1 1 1 1 67.72
2 1 2 2 2 93.12
3 1 3 3 3 91.64
4 2 1 2 3 71.40
5 2 2 3 1 96.41
6 2 3 1 2 92.86
7 3 1 3 2 77.50
8 3 2 1 3 98.12
9 3 3 2 1 96.56
Ky 252.48 216.621  258.699 260.691
K, 260.67 287.499 261.081 263.481 XK=785.33
Ky 272.181 281.061 265.551 261.159
k, 84.160 72.207 86.233 86.897
k, 86.890 95.833 87.027 87.827 K=87.26
ky 90.727 93.687 88.517 87.053
R 6.567 23.676  2.284 0.930

R5 R KK TR I 2%

3.3 EHMEM UDMH KR

TERAML AT T ARG 1 BT H A7 360 2808
fHE FYD B 72 h BRAEREAT AR, 45 R W3R 50 X IR
LR A E 770 7K 75 B W HE WOk k) (GB14374 =1993 ),
M5 Al IE 2 ad B FYD 72 h g, 45 5 R
ik B HERCbR o XF Fe s EREAS TR TR R i RO W] 1

4 #£

(1) DLSese s R AP MTT (M12 M18 Sy S 7,
s T UDMH 245w i FYD.

(2) BNRSIELKRE R EY]: 7
UDMH % 5038 45 {F M il 35 °C\pH {H 7. 2 & Fl i
Hy 2% UDMH ) I e i 8 50 mg - L7, B & 14 F
UDMH 72 h BB HR 99.10% , e AW E N
0.4463 mg + L~ o JK T 4% T4 b 4 3 3 it K #E  55)
K15 G HETRR ) 25K

(3) WHE FYD % UDMH A5 R 45 (9 B i J50CR , %)
0 H UDMH 1 1t #5455 & 1 D0 B 2 Ak 3B AT AR 4 19
BRI S T — 2R T W FYD AR # UDMH JRK
AR ELR B 7 1, LA, 36 T R 10 A R o

Table 5 Results of water quality test
) ammonia nitrogen cyanide formaldehyde UDMH triethylamine diethylenetriamine
test items pH 1 . _ . - -1
/mg -+ L /mg - L /mg - L /mg - L /mg - L /mg -+ L
experimental group 6.93 15.50 0.12 0.15 0.43 0.51 0.37
control group 7. 41 49.89 0.30 3. 01 24.82 4.02 4.92
MAC 6 ~9 25 0.5 2.0 0.5 10.0 10.0
%%S‘Zﬁiﬁ: ence,2003; 75 -80.
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A Biodegradation Method Towards UDMH Leaking into Water

XIA Ben-li'’, FAN Chun-hua'’, WANG Xuan-jun' , WANG Li’
(1. The Second Artillery Engineering College, Xi'an 710025, China; 2. Epidemic Prevention Team of The General Equipment Logistics of PLA, Beijing
100101, China)

Abstract: On the basis of the unsymmetric dimethydrazine (UDMH ) -degrading bacteria preserved in laboratory, the compound
flora FYD was build with a view to use in the emergency situations when UDMH leaked into water. The optimal conditions for
degradation of UDMH determined by effect factors experiments are as following: temperature 35 °C, the medium pH 7.2,
inoculation 2% , the initial UDMH concentration 50 mg + L ~'. Under this condition, the highest UDMH degradation rate, is 99.10%,

“'in 72 h, and all the indicators of water meet the requirements of

and UDMH residual concentration is less than 0.5 mg - L
GB1473 —93 emission standards.
Key words: unsymmetric dimethydrazine( UDMH) ; efficient bacterial flora; biodegradation; leakage
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