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SRR ERB PR O HENG, KB 5B TIREN. EHREMET 5.6 A
RERPDDTA RS 4 AftLE, FeEsK O sk ObB8E, EERiaE S5k
REET4 A HRKEER, THREHT 4 ANSBEREENEBOSK. 5. 6 ASEX
W BTt PRAEMIE SRR HOR, FRMREE IR . MARTSKIAEIHEN, TEBHRLT.
5Jiti 4 ARELEW R I66—78%, 6 A5 4 AHLEHELRRHNI0—94% (E1) .
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Table 1 Disappearance of DDT in sewage sludge of wastewater reservoir

| # ok B4 Bk B &
| DDT { DDT
RAEE CEED | | [
| W Gia Wk 6 | RE REE | Wk G
| (mg/kg) | (mg/kg) |
1982, 4 .16 { 2,03 { 7 T . 6‘;;2"*’ {V -
5.24 ! 0.68 66 ! 0.16 78
6.23 ) 0,20 | 90 | 0.04 | 94

2, BHElRGTREEREMXDDTHMREER

EHRBRERERFEAEREBENEVR EESE,1980), WHEEEOBRKEEY, X8
RUETHRAEDEDINLBOEREE FRE2REKT, XE2BRESHIAE, HRRES
P IE ShEENIHT .

RELR B RHIRELT 25C. BK, REBHESIELETHT. AR IR R E BREE R
#ZDDTHIDDDR & & DIRENERRHSINE. RRER: 5 KAEMDDT62%, 20KH
VefR95%, 35K AIMERAE99% . FEDDTHfEEF2, DDT & BAM WD, Eh {875 K65
fif, FEfRF=¥y DDD Wi E, 220K)G DDD & B&&ik 7.59 22X/ AR, 5 DDT HEW
56%; KESEHRDDTEBEALENL (K2) « B—ERUPREMEDERSEFETH

#2 ERMEDXODTHMESE (25T, BERET)

Table 2 Degradation of DDT by microorganisms in the sewage sludge under anaerobic(25C)

DDT | DDD DDD/DDT|  stj* | Eh
_ | i

BEME OO |y ramy | BEOH KB RED | wE am |

(mg/kg) ‘ ’ ‘ (mg/kg) % l (mg/kg) : (mp)
i

un 13,56 | 0.73 5.4 | 10,51 [ +99.1
5 5.16 61.9 ‘ 2,14 15.8 — | ~29.6
10 3,21 76,3 | 5.68 4,8 9.54 | ~a1.8

: |
20 0.68 ] 94,3 | 7,59 56,0 l 9,10 | -65.9
35 0,15 98,9 1 2,33 17.0 ! 9,10 =755
70 } 0.12 4 99,1 | 1.60 | 120 f — - -89,9

* T E R T DD T M.
DDT G 4T Ve I 2E RDDD, [l 131 7 DDD 7620 K5 & BH& Wi T . Guenzi(1977)#
WIEMRSR AT (30C) 41 4 7 29% DDTH {LBDDD, FKATHIRK R 25CL20RE
MA56%DDTH L DDD (£ 2) o HtwL ¥, RELIBEHIKIEMLEN DDT |
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Fig.1 Degradation of DDT by Bacillus subtilis
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Fig, 2 Mass spectrum of degradation product of DDT as DDD by Bacillus subtilis
DDD%k %5 f
IR R AT E /£ & DDD R R, BIF30CHRHT, 9RE W13 M
DDD35%, 24RLTHEMEI2%, LIRBEARRE, 9REDDDERIEARE GE3) -

% 3 HEFRITFEXP-P -DDDRRBCEIT)
Table 3 Degradation of DDD by Bacillus subtilis (at 30T)

—
ES NG ) f 1
I (ppm) | S AR (%) | .
N . J !
~iA l\ 1,52 J } e
4 E 1,09 i 28.3 Lo
9 ‘ 0.99 ‘ 34.9 | o
18 | 0.49 ! 724 | -
24 ,’ 0.13 / 01.4 ) -

2) Wefgim Y WEFRAEXDDDR S — B M, DDDIFEME= b, RIS (0%
WM PP -DDM R B BE (B 3), LIKMEERERNHFEFDDA, DDMR 1, #1375
EDDD KRy hDDAFIDDM (F 4)

HIGERBSEFRATEBRE 2 A G f## DDD k@i, REGRGR 1 27T,
AARERITFRIT, w82 LHET LM, MU R 45 5] SirMEDDA
fADDM R EHEF (F4., B4) .

MR IAT I AT LU fEDDT, e MDDD, XFE 3 5Tu(1968) HMHIL K AL
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RAEZRE L EMAEDNIFIE LD E THEFE, FHILREMMAED T RR £ %,

; DDA, DDMp R se & R IR B4t
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Fig.3 Degradation product of DDD by Bacillus subtilis
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Fig.4 TLC of DDD and its metabolites
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hia coli X% 45—,
6. HEFMTEXIDDT MM 5 i 2 6t
WHA W A A IDDT BRI, {2E L DDTA: ff DDD, DDA, DDM %P &
ZAKBIRS Y, BRITABRER, WMEFRITENDDTHR SR

% 4 DODBERE=VMERRLTERANPHRIE
Table 4 Rf values of degradation product of DDD with different solvent system on TLC

B r* R %
Rty FRYERE S
hexane:Acetone =8:2v/v petroleum ether:chloroform= 9:1v/v

1, P.P/-DDA | 0.063 0.0
2, O-P/-DDA 0.22 0.08
3. ‘ 0.10
4, P.P’-DDD | 0.72 0.49
5. P.P/-DDM | 0.88 0.67
6. 0,96 0,86

¥ 5 HEFRTEEMAMT LN AR DD TR M
Table 5 Metabolism of DDT by the membranous fraction of the bacterfal cell and supernatant
!

A B & A DDTR # & (mg/kg) 2480 5 RDDDK & & (mg/kg)
‘ e
DDT + 2w i : 1.0 ‘; 0,08
DDT + ¥ 1.0 | 0.45
DDT + 41 ja B¢ 1.0 ] 2.45

(1) 0.07MBER 2 v % (Na,HPO,-10H,0,NaH,PO,.2H,0)pH7,0,
(2) SWRBERSHFRNI0mg/ml,
(3) ZAREHTFHHE,

DDT%DDD ------ »>DDA B2 »DDM

H:Matsumura (1978) FERUAEYIXT DDTHREHEBR R EGR T AM@ERE, HfZz—&EN
DDT->DDD—DDMS—»DDOH—»DDA—-»DDM, DDM ®#t—EH AR A EHKIEK, X5
RAITRBERR—B0, RiEFocht (1970) % F# 71 #FusariumfiHydrogenomonask: &k
T ¥ DD TR /R4 R DDM, [ gt— P EARCO, +H,0+HCl, Pl L5 I3 AN
FE B DDTRZDDD, #—$ 4 DDM, MTAH#EIE DDM f#— Bl et &
o

= N %

BICIEBADDTIESKBERE R & BEH MY, TERBTREMEDERIERANESR,
ALEBRRENLEWENTE, REBEWEFETENET . BT EXBREMRE
WEE P OENESAFEERTRBNERET, WA E@EDDT, HADDTH: @4 R
DDD, #—BWMERDDA, DDM; i %l BI# B 2 AT I M DD TH & Rl R 8 (R X RV,
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STUDY ON BIODEGRADATION MECHANISM OF DDT IN
SEWAGE SLUDGE OF WASTEWATER RESERVOIR

Shi Guohan Sun Angiong Chen Xingwu Ma Ruixia

(Institute of Environmental Chemistry,Academia Sinica)

The results of regular determination of DDT content in the sewage sludge of
natural wastewater reservoir and of laboratory experiments on degradation and
metabolism of DDT by microorganisms indicated that the content of DDT in the
sewage sludge of wastewater reservoir was reduced gradually, in which microorg-
anisms played a very important role,

Bacillus subtilis isolated from the sewage sludge not only could metabolize
DDT to DDD, but also could convert DDD to DDA and DDM, The results of
experiments also showed that the degradation of DDT by B, subtilis was due to
activation of an enzyme, This active site of enzyme occurred in the membranous
fraction of the bacterial cell,

These results explained thereason why wastewater containing DDT can be
converted to clean water in wastewater reservoir, therefore,promoting the growth
of microorganism to clean the wastewater is an effective Way to eradicate pollu-

tion and improve environmental quality,
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