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WARE R EBRRBAMMR. AREH, FIRIE Y 2000me/ke BT, KREFIK T 097 B 3% F 3 90% L1 F s
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765, HE MR, KRR EH R 24%0, &
R0 X N A fRER & BN £ Bk B RS

80 FRL2MMEFTRE Y 340—400 7 ¢,
K 50 TR R AR, BT — 2 N LR 5
RBEAKRR KR LPH, WL TREH
HIEREEX.
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i
MR KEH 3 —8", KEAh

1.1

“FHEE”,

ORI EFE TR LR
KEREREMER, FHRE AR E
2.30% ,pH8. 0, £% 9 A< B = 20. Omg/kg; 15 I8
WA BIE IS KA B W35, LR
&/ 35.7%,pH7. 08, &4 & & 41. Omg/kg, +
it 4mm 5, 158 5E 2mm .

1.2 ABRAE

KEH 25X 30em IRHER KB A, B R %
T 10kg; KA 26 X 26em BRI MR, & ¥ L
8kg s X 1 80cm, F& 50cm, B 50cm, {H FEE At
IS, B X3t 100kg, 158 HE F &% 30t/hm? 3t
B, SR E ¥ CK, 100,200,300, 500,750,
1000, 1500, 2000, 3000mg/kg (A~ 45,35 1 3 4 &
10K BHEES 3K,

S|, R TR B K TR Po(Ac),
« 3H,O LM AKEW, MAFRF X AUR, B
MIERSHUEEREARMX. KEGH 40,
EW 2 MK 16, 2l 8 . KBEE& 470
8K 15 73, 805 #k. BRI AEEEE A — KL
A . '

IR A BORET — IR R R 2R M
LS )R

*  HEAARABEESRHGE

* o FOHCHE ) ERIF AR S RLBT MR BT . AR TS UR R TS e e
FRAERBT I, 1984, ‘
1993 4E 3 F 30 H W ks
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2 S¥EE

(O LEMEY s EYEHEGRR-H
Bk, TR EK-BERRIEL,

S WHEEER  HH L Z-8000 E+T&
WA 6B I A8 (ue/ke R A B . FEMIMT
B AT iR 38 b 3 00 b R ) [0 s 3R 45 ) 40 AT R
B,

3 #R5i1e
3.1 #5EMERKR . EFEATZEBHXA
3.1.1 kHE

KEIEFG 9a Bf (R B, frA hEH HE ,E
AR 1500mg/ke LL b f X 2000mg/kg LA |k 4b
FHHEEEAFLIEE 2—3d, EBMIEER
B, EAREK T ABEE KBRS, HE
AEHEPHEREERES WEREMN, KT
R RERS, 55 Ab¥8 2 (W] 25 Fm BT I 2% .

WO JE #E T35 F R S BN B B 25 PR
BEATAR O  RAKREREBEFKT. HXE
2000mg/kg 4k K BT, 7= B FE 2 X A 90%
BT,

FRABERMENCHREH LY KE R
M, EBNAI KT R—FHERREY. WF
BEYMEERKEH™ 100 L3RR s gy
237mh/kgl®, Sk 22 % & BLTE 2000mh/kg B, K
HE%ED, B4 RBWERBEIN RER
R0 A TSR B R RGE SRR (H Y % R
ARREHFZ A EFEERNMER,

3.1.2 K%

KERRLUE R PR BB B, i
BITENE R EARAE S LB E RS X I EBA
ARIBPRABRMYE SN HELD L
HRFZRHHBER , H SR B L L KGR
THEARREFERA L HRINERHAEEFH
HHAEE, A ES THREER I EY T
HR, KEEMAERFENAREWME T — &
BIRTT . TR AR AL 0 T BR 403
RE T KBS ENSEEFNSFER, TS
REH pH KL, +EPEREBS R E RS W%

PP RE W, AR EMRE B R ER
HRAE, BB RBANRRKE L EL R, E
FRNESER. TRE. EYBRERMEX. S
U E H 1500me/ ke, B X ¥k B 4 2000mg/ kg
B, 7K R = B Y AR B T R B R T X B 9090 X
T2 AR 84. 22, X 3T B 82. 7%
(RE D, BEFEEFEIE, FEYME R
1058 FmE 43 54 1747. 8mg/kg, 1595. 4
mg/kg.
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BAIFRELZWLHAR, KX 0. 1% 8
EKF, M EWIX 1B EKF, KEFESYE
LG ELZRANATAGE, LEANE
EBEERWRERI, EHBRSUIAY TR
BHEIKBAEKMINE, EERIE M P
EEERM ZWHIEFEEAIERY. HRXER
CRANFI M FEMBS TS Y EESH
TR FEFRIK.

R EMAKEER, QK= BRI
BMEMERMEAEELRAR QFEMK
2000mg/kg ;XM 4bHE b, KEMAKE=EH KT
B HEMEBH 9%, kT H 83.9%, Kk N 82. 7
%o 2 SCERIRTE A A KRS 4 i B IR Tk
g KRR EREH, KERKBEHE
i P A A ]
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AL, R BT EMEBE RN EE. &
RMEFHE E I FER . Chaney RHEEE—1
TR EYEL B ESBRETANREE. X
EEQEE SN EREER  OURBESHFE
F PR R @ B AR P R 1A TR AL
®%:OF M REAMARBREMT X 3 (K
AR REFREHBHE,
KEFRPHRRBRRL, A LR
FEYRE 1mg/kg, FEHZE 1000me/kg LT,
X 750mg/kg LU FALZB A, ¥R 4R
B, MY ZERE, ERPESRERKIES S
RSP -HA S EE  RFRESHE S
AL IEF A EEE 4000 mg/kg B, KE R

£ RBAEEB[EPHEE (mg/ke)

LUE: S S A R At 1
CK  ND 0.31 2.70 3.98
100 ND 0.34 2.96 26. 87
200 ND 0. 46 4.22 34.53
300 ND 1. 26 4.96 117. 53
500  ND 1.24 5.76 148. 83
750  ND 1.79 6. 88 366. 96
1000 0.17 1. 68 5. 61 309. 60
1500  0.83 175 7.89 663. 65
2000 0.58 2.07 8. 57 1339. 80
3000 0.78 1.91 9.61 2304. 40
2 RRXEEBEPSER (me/ke)
L0 I, 2 i ¥5 i L
CK  ND 0.10 1.61 4.54
100 ND 0.21 2.45 17. 95
200  ND 0.18 2.87 169. 94
300  ND 0. 47 3.36 137. 03
500  ND 0.67 4.03 196. 59
750 0.17 0.68 5. 36 284. 33
1000 0.22 0.91 4.83 136.19
1500 0.49 1. 59 5.69 A41. 28
2000 0.35 112 7.07 889. 69
3000  0.23 0.92 7.21 608. 57

TR, Bk, B FREERASE 091 B

MR RER S AT R,

3.2.2 K%
FIAFHAKBEHETPEETE KT
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HEERS RYEERERSEENE KT LE
B (BB + AR ED . XM KM
RREMEFRKER. HWE 2 ST .Ok
PR L ER NG T EETFEEF. B
TREN B K @48 REHE/KIZ 3 ORI T #F
AR T B F A 4 PO AR 2 1 A FE e
HHEREERER M EES R . RS
EHrESEHERELES LT BE BB
MHEHEPREL,

KBEMHPHIBEERAKRKK EZRS
A JLA b R 4m 200, 300, 500, 1000, 1500mg/
ke, ZHIIRE L EHMTEM. BR T E
R LA EKREEN G I — A HiEE
B, EI, RATREHES H KRB &R ENED
FRENTUF HEERR >2E > H K,

BRI KEBHNEEPH IR, KBY
BFAE, XREABHHHREL KRG L., B
kb R LB B B, 1E 300mg/ kg #y 4b 3
b BB XEEL T img/ke, 25 B 1. 08
mg/kg, XN 1. 18mg/kg, HIG &N L E—H TR
EFE Img/kg KA b

BERBTERSEERAEMEL Img/ks, R
P& B 3447 AT HE S, AR5 L B RO R
EBIAF Img/ke BB LA I E A 239
75mg/kg, B IX [ K 617. 63mg/kg SR, EHR L
St X R 4 A ENER T E, XEE
Rt ERM R ER TR« EXROFEE. ET
KEFrE AL AR & B /DT 1mg/kg, N
HEELAIKBBAr R B E N IT A AR £ H T
IR B B ARAE . A ENER L RAARS
WAE R B KRR K & B AR i L SR E
B Ffni 239. 76me/ke I b L MARE
MG IRHA AR 20. 28mg/kg 2 260mg/ks , ;X HE &
TN R AR AR R R R AR R R 3R
e A4 M B A 200me/ ket AR N E FIER B
Jo e AR IR 36 P 4R 05 200me ke TR 4B B
HEAR BRI S TR, B4R L A AR A
B e A BE 2 300mg ke, AR IR X —JAE
EHNEERREREAREIL.
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%3 APFIELZBEPHSTE(ne/ke)

B Mk rt E-) ied

CK 0.85 0.72 1. 10 4.10
100 0.92 0. 92 1. 08 137.04
200 0.97 1. 39 1. 26 233. 21
300 1. 08 2.02 1.89 31119
500 1.57 2.69 2.37 598. 34
750 1.18 3.37 3.38 1032. 28
1000 1. 06 4. 15 4. 12 1490. 60
1500 1.22 5.32 4.33 2386. 90
2000 1.73 5. 09 5.63 2472. 80
3000 2.32 5.31 10. 31 3713. 65

F4 HEABEEETPHTE(ng/ke)

4 Rk iy £ Li:3

CK 0. 45 1. 44 1.13 2.18
100 0. 46 1. 59 1.91 85. 27
200 0. 59 1.25 1.91 337. 23
300 1. 18 1.53 2.41 436. 06
500 1. 03 1. 63 2.90 851. 67
750 1. 60 3. 06 3.63 1630. 85
1000 1.15 2. 67 6. 06 1543. 60
1500 1. 40 6. 48 8. 61 2767.50
2000 1. 61 9.09 13.17 3721. 10
3000 2.09 9. 02 14. 24 4504. 40

TR HEHELEN AR B L L
DTPA 1 NH.Ac RiZH] TRTHHSHR . EA]
BH2MEDR EEREPESEEREFMR
L EY S8 E Z 4 & B R £,
XYL EI A 5 1 — A Bk, B A IR 2 ]
EYIRAR RN .

4 SiRiERCE SRR HIR &

A AR AL 2= R B XT3 H
SR 13 7E—Fh pH 2 5. 9,CEC % 30. 3me/100g
B R 1 (Clay loam) |, IAEZ AR A
R T 20000us/8"", FATHS R LI
T PRI RS BT T IR, kAR
AFFG Langmuir 95 T 2R, FF i B X
MR KR+ h 16860. 8ug/s 1, T L HE T4
MR BEERAEMES T EFEHERE
Z F1, B . 15860. 8+20. 0= 15860. 8ug/g.

AREFEG Y LR R EE VM 1 EF
BABR MEAXRSE R, Y1 EPHEEN

B o% St

260. 03mg/kg B, KB A ERAE K P4 & BETRE
Img/ks, R ILATIE Y= B AN X BAH L2 R H
RBECGRHE™ 10%) . BN TEEAEFE, R
B2 WAE R AR R 2R,
% 8 51 {F Hy b 3 38 rh R A B R R 4
— R TR SRR RERX
AR E I LR, FHINIE 1009 /E ) R4
R EE, N RS TR HRE LR
bR RRATTE. TELXWT:
cL=1C¢o+c, W, /W
Ko HBEE TP ALE R (E (me/ke),
co N P A AR E (mg/ke)
o RIFRFHER = AT S ' (mg/ke)
W, RS EEA R G/ (hm? « 2)),
W N2 LR E R (t/hm?),
n A5 R HE AR (@),
AR, e, = 260mg/ kg, o = 20. Omg/
kg, 15 U 1 I B SE & 4 Wi =30t/(hm® « a), B A
ER— R =302, B E HIEFE W =2250t/
hm?, RN _E XA E H ¢ =600. Img/kg,
XEH,MERXDATEER, BHXA
KELBEBRPHERSAITFEE N 600mg/
kg,
HEi R EEXMAHRABRTEEDR
5 | AR o HR 4R B AR HE Y 1000me/kg (FR¥ERTA
KELHO X —frdER AR . TERR, &
REAFKIBEZFNESELATE. A TRE
A= 1, B AR B i 2 M SURIE W]
B AN T AR RIERHIT IS RARHE .
RERMABLE R, BUWFIFEITH 600mg/kg,

5 EFRLw

(DERFHENKRE KBERKELETRS
B WAG R G AKX B E 2 A S %
ALK,

() FE R B4k 9 43 BLGF 2 > > 3%
FE>FPRL, KPR R L. BEKREEk
WA BURFAR>ZE >R, KBENSE
FHEREETRE. 2 MEYHRXHEERT
BERER. (T#% 3750
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THBMIEI G . E DR N, 2B
SrA¥yEl L, AN TSI ARSI K
W& Ay R TE R, 18 B PR AT A AN R
RE SRR, FREME TR,

4.4 RI[E]JE BB IR B X R AR 203 ) 5 e

ERZLES HEREAM  KEYESE
BRAERS. BYRBZEE KT 150mm b, R
JESE I, B AR IR S IEE RS U E gAY
FHEE.£E%E.

4.5 BRI B DR R e

TEA ST T B P B0 S Bh 3 B AT L
ANIRSE Ny ES: 05 A RN R
4.6 TR

WIRTEREIE TP Br b 2F LT, KER
150mm, fik 42 4, = 1—2mm, Fikr 2 5 oh o fF
2—1dem/min, S % 0. 2m/s, S 3 O %k B
7000mg/Nm*, i} [T S 4k & 4 & <200mg/m?, &

(LS 115D :
DOEBUBRERKMAERE AHRER
o DA R E A R L AR S 'Y
260me/ke, (1 L HEH 15 R M AE BT 45 & & 1 )
LA 600mg/kg H'H ,
Bl ARHEE 8T HEAKKE R
LFSMT ERESH TR,
&8I0l
FEER. BB, 1991,10(5):35
. RIERLAE. 1989,10(3).2
KFINE. EFFERF. 1988.8(2).20
David Purves. PR BT E 15 %, PR KW MR 4L,
1989.155,207,222
5 PHIYK. RIS A IR, 1986.2,37
6  Webber J. Effect uf Heavy Melal Polltun: on Planls. London ;
Applied Science Publishers, 981,159

oW N e

® x& #®

= . 37 .
DBBITIER . RIERE B REBREBENE
g RERMA,

5 4k

(OB KRB 25 e SR EMEY T
EHEESBIE, NERERE NIEH
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Hexavalent Chromium by
Sulfate-Reducing Bacteria (SRIV). Wang Pin et
al. ( Chengdu Institute of Biology, Chinese
Academy of Sciences, Chengdu): Chin. J. Environ.
Ser. ,14(6), 1993, pp. 1—4

A strain of sulfate- reducing bacteria capable of
reducing hexavalent chromium was isolated from
electroplating sludge by using Hungate anaerobic
technique. The strain was a motile curved rod,
possessing singly polar flagella. The cell was 0. 5—
0. 8um in length, non- sporing, non- capsules,
Gram-negative. The oxidation was incomplete,
leading to acetate production; and glucose, sucrose,
pyruvate, H. 4+ CO,, alcohol, and formate were
fermented in the absence of an external electron
acceptor. These characteristics established the isolate
as  Desulforibriv sp. Reclaiming of hexevalent
chromjum with the isolate has shown that it was
resistant to Cr (VI) concentrations of up to 10 X
10~ *mol/L at the optimum temperature 30°C and at
optimum pH 7. 0. And under such conditions, the
optimun Cr(VI) concentration for its growth was 4
X 10 *mol/L. The removal of Cr(VI) was 99. 8
%. SRIV strain was a engineered strain in removing
Cr(VI) from wastewater.

Key words: fulfate-reducing bacteria, chromium,
electroplating wastewater.

Study on Removing

Inhibition of Nickel to the Anaerobic Digestion.
Wang Jusi et al. ( Research Center for Eco-
Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085); Chin. J. Environ. Sci. ,
14(6),1993, pp. 5—8

The inhibition of nickel ion to anaerobic digestion
was described in this paper. Nickel ion was added at
different concentrations in three experimental
digesters. No inhibition effect- on the anaerobic
system was observed when daily addition of nickel to
the digester was less than 36. 4 mg/L. When the
daily addition of nickel was 40— 60mg/L, or more
than 80mg/ L, however, digestion system was
inhibited significantly or seriously, respectively.
Toxicity of nickel to anaerobic system was found to
be dependent on the concentration of dissolved nickel
ions in digester. The systemwas not affected when
the concentration of dissolved nickel ion is less than
2.5mg/ L. At the ratio of concentration of daily
nickel addition to activated sludge (dry weight)
being less than 0. 08 (w/w), the digestion system
would be normally running.

Key words: nickel, anaerobic digestion, inhibition
effect.

Crops Lead Pollution by Sludge Land Application.
Yang Zhuoya, Wang hongkang. (Resource and
Environment College. Beijing  Agricultural

University, Beijing, 100094);: Chin. J. Environ.
Ser. ,14(6),1993, pp. 9—11

Pot experiments and field trails were conducted to
study the effect of soil lead levels on phytotoxicity,
growth and tissue accumulation in soybean and rice
grown on sludge treated calcareous soil. The results
indicated that lead didn’ t cause significant growth
depression symptoms of the two crops. The lead
tolerabilities of two crops were equal. As a whole ,
the higher iead concentration in soil would bring
about higher lead concentration in crops tissue. The
lead accumulation rate of the two crops was
different, soybean absorbed fewer lead than rice.
Soil lead concentration 260mg/kg would make rice
seed lead concentration to reach 1mg/kg. This value
was suggested as critical level in the soil, and
600mg/kg was calculated as maximum permissible

concentration in sludge when it is applied on
crapland.
Key words; lead, sludge, soybean, rice, control

standard.

Nonlinear Description of Industry- Environment
Systems. Qi Anshen et al. (Department of Physics,
Beijing Normal University) ; Chin. J. FEnviron. Sci. ,
14(6),1993, pp. 12—15

In this note, a nonlinear dynamic modeling
describing the time evolutions of industry-
environmental systems is established using the theory
and method of self- organization. The model
characterizes the interactions amongst the output.the
investment in environment protection, the
improvements in production technique and pollution
control, and the environmental capacity. The
modeling is simple and easy to use. Additionally,
the modeling is employed to study the problems of
industry development and environmental pollution in
Baiyin region, Gansu Province.

Key weords industry- environment system, the
theory of self- organization, nonequilibrium phase
transition, coordinative development.

Current Level and Distribution of Environmental
Radiation in Beijing. Zhang Wenying et al. (Beijing
Municipal Research Institute of Environmental
Protection, Beijing 100037 ), Chin. J. Environ.
Sei. ,14(6),1993, pp. 16—19

This paper reports the environmental radiation level
in Beijing. The monitoring sites were set up by net-
grid method. In Beijing the grid point- weighted
average values for v radiation dose and cosmic ray
outdoors radiation dose are 56. 2 and 32. 3 nGy/h,
respectively. The area- weighted average values of
U-238, Th-232,Ra-226, K-40 and Cs-137 in soil
are 19. 4, 34. 1, 21. 4. 662 and 8. 3 Bq/ ke,
respectively. The concentration range of U, Th and



