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Table 1 Characteristics of soils

REMX ML MER - AW R (%) |MR(<0.001mm)(%) = ®m (%)
Soil type P Organic matter Clay Total nitrogen

AENER &R
Salinized meadow 8.85 1.73 27.1 0.09

soil, Tianjin

FNAMARBL
Paddy soil, 7.02 1.02 34.2 0.04
Guangzhou

L PG 3 YR 4T
Red earth, 4.74 0.70 40.1 0.03

Jiangxi

L REAREFENERZBRRAE: S/¥LT 15 A, MAZECBAREXEIM
TEWREE ,ZE A RIRE AR A (58 1, 5,20, 50, 70 1 100 KX) FBFUNE e By Liirh =
FCRREATERR~INE R, RN NEER R, |
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1 TP =R BOSHEEEENEY, BERBEIE: REHES50R, Akl
KRR HIRER, B 10 ZF/KE, A 15 B LMWE: 8 =21 NBABENER=ZK,&
H B, AT KTRERS 5 BhAK, EE,. A BIENE,

it SP2305 BSHAEN, BEM—Hi8 FHRRUE, 10%5EHh 1 5/8
e 101 BAiBE; RN 4 8K, K 2 RUBEE #HRE 160°C, KR 100°C, BRI
R 160°C, ABERNRERKRHREN 0.01 BRE/AF L,

2. 1 = F BN L i (head space chromatography) BEMUIEV. LIWHES K
1L B AIRBIRER, R 1 A KEERA 25 2R EOBRNLM 1 BAIRGE, HESRRE
ZE, BRAAKERRNES, AERENBMNERREMA 0.1 ZF-HE, & 60C K&,
{8 3 /NN ETER, FAEHSEMORPRE LS 0.25 BRA KRR, BiEHLE, il
FEMUBRMNE=RALE T E. AERIRKHKENR 0.01 B3/ AL,

3. ZRRERTY—=FCEAOARH TSR AT, £ MS50 B aiE—Rik
BN BT, BRME=ZRCE 800 B /ATt HER KSR 10 RGH LH505,
S0 T A MAKRR, BUKER=ZSZ8K Lals i FERTRASLE, RERME
SHER 1 EBHKE LSRR, TR FEKANE,

1) S3E, RAMS, 1979 P =RZHEK L} k.




v

33 WIRMET: RO 175 R R MR 219

REEREITiE
(=) b =RZBOITE

ERHfR TP =R OB BRENRNEALE 1, ZRCRERR DA HMEE
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1001

Rate of decrease of chloral

0 48 96 144 192 200
INEE
hours
A1 =##RtSh =R RN
(EHREE 20°C, =RIRRBKRIKRE 25 BR/AFL)
Fig. 1 9% rate of decrease of chloral in non-sterilized and sterilized soils
(Incubation temp.: 20°C; initial concentration of chloral: 25 mg/kg)

TR ABINRREMKENR BTG
Curve I and I’ indicating respectively non-sterilized and sterilized salinized meadow soil in
Tianjin area

IR I 3R RKERKEN T MABELE

Curve II and I’ indicating respectively non-sterilized and sterilized paddy soil in Guangzhou
area

I A1 I AR RE KB LEM

Curve III and III' indicating respectively non-sterilized and sterilized red earth in Jiangxi
province
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A2 =f#REHh =R CBRE c X HE (In0) FikE (1) XA
CGEr&GRAEA1)
Fig. 2 Log concentration of chloral in soil (InC) in relation to time of incubation (f)
(non-sterilized)

L Refragtk

Salinized meadow soil, Tianjin

IL AL
Paddy soil, Guangzhou

UL P40
Red earth, Jiangxi

®2 tRP=WIBHRREEEK (0

. Table 2 Degradation constant (%) of chloral in soils
el : 4 kX102« /g
Soil type kX10-?/hr.
REHiEm+
8.8
Salinized meadow soil, Tianjin
IRk L P
1.
Paddy soil, Guangzhou
paRiicRse: |
0.88
Red earth, Jiangxi
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FRH T, EHE, HAERLE, ZEENE 2 077 LHAT A EX LM BEN
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FHEE— ISR, XS R R A R R R E R — SR T ilED, SR EFH,

105" 23t 237
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0 1 2 3 0 1 2 38 (4) 0 1 2 3 4mig (4
B3 THh =S ORI ENE B4 LBh=FIREMEL=H=F
GORENES) LE(ZREERALE) K L AIRE
(RS EETTMAZECE > BR/AFL, Fig. 4 Gas-chromatograms of chloral and TCA

£ 20°C B EZ L 3R)

" Fig. 3 Gas-chromatograms of extracts of salinized

meadow soil treated with chloral at times
of 0 hr. and 96 hr. from the start of
incubation

1* 24 0 B A

1*—Chromatogram at 0 hr,

2% %% 96 N E

2"

Retention time: 1’ 03”"——Chloral 2’ 07”"——TCA

i

Chromatogram at 96th hour after incubation

RERE: 1705 H=W L& 207" H=WILE®

after esterification
1* H=WMIBN=WHER A
1# Chromategram of standard solution
containing chloral and TCA.

2* MZWTEEHEFR 10 KRGyt

2®— Chromatogram of extract of soil am-
ended with chloral and incubated
for 10 days.

REIE: 1705~ ZELR

23" —Z=ZQW TR
Retention time: 1’ 05" Chloral 2'37"——
Methyl-trichloroacetate.

D R ERERAEMRRREA N TR, ERiH K,
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Fig. 5 Mass-spectrogram showing the conversion product of chloral (after esterification) in soil
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Fig. 6 Change of chloral and trichloroacetic acid in Salinized meadow soil
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RN B S, FEESSTREHRENL, MZRCBTERERA (R R E RN
SERT,,ARALN=ZRIR, BERIIFTERABRERENA, LERREZAH, =
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Yo

KERBIER, =R OB T MR RS B 2R SR WX, 418
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B, BN ENIEEEROREDERAEET &AM, RiethLef+hm
BIMBHIIATHEES N M REBR(E L), 58 2 B0, TENcEERRPBHET
&, BEX XM ETE LR, PIA KA A B b M A R T AL e filo

T4 EMPIBRMEHHCR® (}100/ETD)

Table 4 Microbial numbers in soils studied (X10*/g. soil)

+ - | i [} R 2] Bt

Soil type Bacteria Fungi Actinoniycetes

RKitERL .
Salinized meadow soil, 201 0.393 1.86

Fianjin

T Ao M

Red earth, Jiangxi

1.20 0.856 1.37

* AFREMEF ARREHERIE, $RHE.

SRR pHE (R 1) HEEK, oH EEEA, THKEE W BN, Mk
FEARHLER LA MM R RE R BT pH EEM T A AR, FEXRET H
KB H o

3. 1B =RCBHEARNNENELE, REFREDH (Arhenivs) JHEK,
MZARREE (T, M 7)) WEERRE L N L, TUHHEEMAE E, A4

m%=%-F%%?%iﬁﬁkﬁﬁi%%%ﬁﬂﬁi%%%ﬁﬂmﬁﬁﬂ%ﬁ%m
FIRMRET (20°C 1 32°C) £ F 535, M In C—+ BUARFTIE & 44, 52 b5 b AU EIFEAL
g, KBE % 23 TR/BATF, REKBELY 5.8 TE/HHFo EAMBMBELA,
BB =R T SRR N RN R AR, B4 10 rh 12 B B SR I
Bk, BE T, BRI R, F2R BN -- 8k, A MR B
SRR, B UE AR, (IR T A MR 5, B 5 A RS 0 B B B (L2 R
R, B TE AL, B L S B A RN SR TE, ERRR T =H R
He s (56 K1 76% ), DX A RLE MR + ik S M BN AN T ER o M
SEZRSTNRLFEHS B RONK S (8 6) RED, % RIS G TR
KEWEE, = RBRRATBAL, PIIRE R B T A B T A o,
WRABRARE Y, ARBARSECH. BT BRI iEE, f Ui =R
CRANANS SR EARONSR, X5 ERERYNRERE Sy,
IR IEE A R R R T B R 0 T R — B

() BRdMiIER

XTZRCRETRPE—IHERER, EEXZRIREREFNNATHIEHAR
DiE, R E RSB REBAEYREBMKECT, RIEBE=ACEM =8 RO AL
Priee R I, SR FTIGR T SR AE A M (U AR DUAE B E YRR K 4D ) » i Kk B R Bl
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¥5 FRLBRAEHLIRP=HZBA=HZHARHEE"
Table 5 The residue ratio of sum of chloral and TCA in soil as affected
by different treatments for 15 days*

+ ® & K B #ECK: £ =1:1) BETHETF
B FLE: VN Soil water content Leaching with water** Exposure u.ndcr
Treatment 28% 36% 429 - & R sunshine
(4) (B) ©) Once (D) | Twice (E) ®
B |
1.00 0.83 0.40 0.30 0.071 0.59
Residual ratio

* SWZEEAREE 800 B3/ A £, B 15 RENE, RBETRLLEN, A 82 200 K8 TR

* Initial chloral conc. in soil: 800mg/kg.soil

" AN IR EREE
R = S AN BR-RCBEUE

** Soil:Water = 1:1

% of sum of chloral and TCA remained in each Treatment
% of sum of chloral and TCA remained in treatment A

Residul ratio =

PR S, WART LEKE, RELRECERRERATES, RELETN,
R BAH M A 3o '

REHERER: LRERENME LS =RIBN=REBORE, IRBREE,

TRIBTS K B BAR Ao, BT84 RERFE RN ER 2 Fhil i D 38 ik 5, WD R R KR o

8 F X W
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CHLORAL POLLUTION AND ITS DEGRADATION IN SOIL

Xu Rui-wei, Qian Wen-heng, Sun Han-zhong and Zhao Jia-hua

(Nanjing Institute of Soil Science, Academia Sinica)

Summary

The rate of degradation of chloral in soils is in the following order: Quickest in
salinized meadow soil, next in paddy soil and slow in red soil. In general, when chloral
exposed to the air and light, or in contact with an alkaline solution, it is liable to
rupture at C—C bond and decompose into CHCl,, Cl, - etc. However, the trans-
formation of chloral in soil proceeds chiefly to the formation of TCA instead of C—C
bond rupture. The oxidation products have been identified by the derivative chroma-
tography and by gas chromatography and mass-spectrography. The conversion rate of
TCA from chloral was about 56%—76% with a persistent period of 70—100 days.

Experiments showed that microbiological activities played an important role in the
degradation process. In non-sterized soils, chloral oxidized to TCA quickly with low
activation energy (5.8 Keal/mol.), while in sterized soil, the oxidation of chloral was
much slower, the activation energy was comparatively high (23 Kecal/mol.) and no
TCA appeared. In the former case, it was largely due to the microbiological mechanism
and in the later case being chemical mechanism.

The effect of chloral and its degradation products on wheat was tested in pot ex-
periment. Chloral and TCA were strongly poisonous to wheat. After the complete
dissappearence of chloral, the persistance of TCA had positive correlation with soil
pollution.



