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MR RBRFREN —RBEARRRBK BRS04 S RIFERY HEREY 1. 0dme/m’, PRER. K
FRLAR/NT 7. 0um 1,5 49. 6% , /T 3. 3um B9 33. 5% BURL Y TCHLIRBOI + 5 Fh &% T X AR th AR R
Pb,Mn,Cr,Ni fl Cd, S—FRIERM SHEBUR AR R/ e BE M R A R % . L) SOS B 45 35 71/ B 0 B M 40 L e .
25 A 6 0 R 40 9 T ML SRR R L YR M L A R A B, RO DR B BN A A B OB, DT 1. lum

MR DU ST 5m® 3¢ 10m* B MAH S BT )& SOS BN RB etk it
*E KUERY.ELR, RIEEHE,S0S B, REEHE,

BEBRYRKRFH—REEGRY, &
FHASAHRME, ERARK T KEFEL
R, BRAMFESRTONERY . BRYE
PR HEFHEL BUBMRIEEY T ER
FTENY LR ERESRECN R #IE
BEAEELS, REH, KSTHIERTER
EEAGY EFETERY S, T HEBERE/
BRI AT, & BUBRYAY 0. 01%5—3 %5,
ARBEMKSERYPHESRTEEERXAT
RN BRI AR, HHL,HFRRK
BRMWKE RN FESBRTIRNSEAH
BAE R, X P BRI M A SRR AR
HRBENEM.

B RAER R FE R A RBAFRA K
SEREER, 0 T SR BR YR E R A
AR A R R SR IR 4R B RO 0L A R
(Simulated Lung Huids,SLF)IZH 5, EBME XK
#1 Pb Mn ,Cr Ni fl Cd 5 & BT R & B, 3
ST B IRAR B B RAE T R R E R

1 MES5HE

1.1 KREERY R RE LS
(10199042 1 H 12 H—21 BEWFHE2ER

B— RN, HEBHEN CYQ-06 B KB R
#3f1 DFJ-1 B B M R AR ELE B RN R
BT OEEM15-11 BIFYIERELE, §H 24h &
SEXFE,FE N 0. 57m® /min,

(OS2 M6 107k, B 2 S RBR BRI R
EREEAH R 3R B

(3) 2 R SCER (7 T o 0L YO VL, K TR
MHRESSEEEE, S HNERTES 50ml,
37°CBLIL B VR AR o, LA PR B R AL s
30min , 3 3% , B B, 80°C K HH#E K 15min, F
BB B . :

(WRTH]S® AA-670/Gu-5 JF T RS
Y6 B 1 B R B 5 7 B W Pb Mn Cr.Ni
Mceas HEBRTENSE.
1.2 SOS P& 3kE R FEIE

(1)PQus PQy P B Bk ¥ 4 H H K% A& By
PReP 2RI,

(B HCHR(8, 91071k, B LB SR K
R E B Z K .8-ONPG Bl L& LK.
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W AR RN T 5ml LB 355,30 CHRES
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14 % 6 #A

®. B R 1.5 PSRBT H6E LB 5
FHWA,ITCRGEEFY 2h,

BAFEREZRY . TENR LREEC
RE A BE, & B 200 DO 2 41/ RE B 0
120ul, FEAHE A, B 37 C/KIEES 2h 5, A
0. 85 % NaCl Y i B M ROK .

1E—2R IR, A 1400l 0. 3%B-ONPG ¥
W 37°C 7K ¥ B €4 10min, il 80ul & LW IR
B 7E B — R E T, B LK AR, TS5 B0 8-
ONPG YW, AME N T BT HE .

W% 200ul WK T BEF5AR B, B EL-307Beia-
Reader (Bio-Rad A #]) ki ODw{E . 1 BIES &
¥ (Induction Factor,IF) .

IF=

0D, (BE G MK B B 5 = A Y B K ODuis )
OD s (RE S I B B FHT ) ODws{E)

2R HWNOIF =2 0, R R A —E#
& B (+);TF<L. 5, R TR B (—);
2. 0>IF>1. 5, i W RE A RAZ B (H).
1.3 /R P B 5 4 B e 2 MR R TR B

LW ANREHF IR, HE 25 AL
L AE 18—25g, MEEVLILIEN 24, GH 1 B
i, MRk S U 1N ) BRI B X
R 2= H L BB (30mg/kg HRED FHHME
StEELL 0. 1m1/10g R EM BELERE MG/
B, 220 JG MRS TE Y 4me/ke M ERYBRK A1l
,2h 545, B B R X E BE A AT
K. B HESELER B 6.2 B
[, 2], T WS R B EMEmKE
fb. B HIYIHHE 100 A EAFEA AT, T R
MR, ZitFBEERBRA R,

2 #R

2.1 KBRS R %5 A

10d RAEGRRFE 1. 7] LEEERYH S
WS 1. 0365mg/m®, Kk 2 >7. Oum ZHHE
B, <1 lum (K 2, 1. 1—3. 3um R BRI &
BEE.
2.2 BREWPSHELRTENER

# 2.3 HERI R R KR BOK 5

® % #®

L ¢ 31

#1 FRARSASERRNHRERTHLL

S RN  BNE  ER wE  RETS
% B8 (um) @ Fmd (mg/m® HA
—% >7.0  3.2558 6236.13 0.5221  50.37
—% 3.3—7.0 1.0403 6236.13 0.1668  16.09
=% 2.0—3.3 0.4987 6236.13 0.0800 7.72
JOZ%  1.1—2.0 0.3136 6236.13 0.0503  4.85
Rk <1.1  1.3556 6236.13 0.2174  20.97
SR <100  6.4640 6236.13 1.0363  100. 00
BRY

AL S FER TR SR, K+ PoMn
FEEE,Cr.NiRZ,Cd 8K, B PbE=T7.0

wm S0 9 0 VA HE R PR AR AT, HRTTREAR
(1L 20 AL 490 ) R W 2 i TR IR SR U
FEEE BT, & TR YR AN AR

wN, Rk E S 8.
#2 FAHRRRERAPESMITEN SR (/)
L] € B o %
(um) Pb Mn Cr Ni Ccd
=7.0 218. 39 212. 07 16. 33 13.78 1. 49
3.3—7.0 624.83 665.53 10.91 32. 04 4.19
2.0—3.3 1276.62 1180.55 68.76 4.72 9.23
1.1—2.0 1984.99 1275.90 73.36 33.62 15. 01
<.l 3464.75 627.90 100.00 177.18 21.30

&3 SLIFRHATSRTREE(8/8)

" & R % %

(um) Pb Mn Cr Ni Cd

=7.0 6.63 0.76 0.23 0.12
3.3—7.0 1.48 18. 21 4. 77 1. 48 0.68
2.0—3.3 8.25 30. 25 4. 91 3.00 1. 38
1.1—2.0 24. 35 120.72 8. 03 10. 36 1.48

<l1.1 18. 27 67.78 12.58 2.22 3.03

2.3 BURMRER MIEBAER NG R

# 4 WFR YR FRIRFOHH) SOS B 1.5
4R P R 5 TR A
SYR FEAT 2 0, 4R M T BB AR
TP K % 4 SEFTR ) PQu B BRI
e 82 PO U |

KSR LI MRS H: W SOS B
RS R LT 5, — S RN, SRR
PR P28 TR 0 H O PR T8
S SOS L[,
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B4 RSFBNHEEE sos BEERNGR R5 WA SLF A S0s REEMRER
g FEGEY  ODusfE IF & RS FEGEY  ODus{H IF g
A% EREm) PQs PQs PQss PQy; R EREmY) pQy PQy PQ;3s PQyr
— 2.5 0.16 0.10 —4K 10 0.10 0.16
5.0 0.22 0.14 20 0.10 0.15
10.0 0.22  0.16 1.6(+) 1.2(—) 40 0.16 0.16 1.1(£) 1.2(—)
% 2.5 0.16 0.15 fr: 10 0.13  0.10
5.0 0.21 0.16 20 0.15 0.10
10.0 0.25 0.19  1.8(+) 1.5(%) 40 0.23 0.14 1.6(+) 1.1(-)
=4 2.5 0.18 0.16 = 10 0.11  0.13
5.0 0.21  0.16 20 0.16 0.18
10.0 0.29 0.20 2.1(+) 1.5(%) 40 0.22 019  16(+) 1.5(4)
i 2.5 0.18 0.18 P d 10 0.18  0.20
5.0 0.28 0.25 20 0.24 0.21
10.0 0.3 0.26  2.4(+) 2.0¢+) 40 0.28  0.27  2.0(+) 2.0(+)
HE 2.5 0.26 0.20 % 10 0.21 0.19
5.0 0.31  0.20 20 0.29 0.26
10.0 0.36  0.28  2.6(+) 2.2(+) 40 0.38  0.30 2.7(+) 2.3(+)
E=pok 0 0.14 0.13  1.0(=) 1.0(—=) y=pol 0 0.14 0.13  1.0(—) 1.0(—~)
[isbeFotic] 0.62 0.40  4.4(+) 3.0(+) FEEXT BR 0.62 ~ 0.40  4.4(4) 3.0(+)
F6 BAHERBADETNERIEHEHERBER
o ok B T
Besh R 71 & (m3) it EHEED
WR WH MAME O ODELS BBk BFEE
—5 2.5 5 3 1 9 2.25
5.0 8 3 2 13 3.25
10.0 10 4 3 1 18 4. 500
b’ 2.5 5 2 2 1 10 2. 50
5.0 8 6 2 1 17 4. 259
10. 0 7 8 3 1 19 4. 750
=5 2.5 6 5 3 2 16 4. 00
5.0 10 4 3 3 1 21 5. 252)
10.0 9 8 4 1 1 23 5. 759
U4k 2.5 8 6 2 1 1 18 4.500
5.0 8 10 4 | 2 25 6. 252
10.0 10 10 5 1 2 1 29 7. 25D
Fk 2.5 8 7 3 1 1 20 5. 00D
50 6 10 2 8 2 28 7.002
10.0 5 10 9 4 2 1 2 33 roAm
EEHAR 0 2 2 1 1 1 7
PR X RR 6 19 4 13 4 2 3 51 12. 752

D p<0. 05 2p<0. 01

By RS EHBEN DREREEE B
RREHBERBERSANFITRORT. A e
SOS & {5 Al ) 25 SRAR AN, /B AR TR ) 1Y .
BRSO B A R, B 2 I R B BRER R BRI E R RIS R K
KR WA BRI ERE S EEETE SYRABELENINERMENEREK
B H R R 6 AR, DU RAT S W] BEETERY . FORES, RHERES
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14 % 6 3] T o B + 33
#®7 BN SLF BREEA/ BB ARG HIBER
BROR & (m?) ek axR At W%
Wz MK BMUME O OWELE BRL EEEk
—% 10 4 1 2 1 8 2.00
20 3 2 2 1 8 2. 00
40 4 6 1 2 13 3.25
et 10 3 4 1 1 9 2.25
20 3 6 2 1 2.75
40 6 7 1 1 15 3. 75
= 10 3 5 2 10 2.50
20 5 6 3 2 16 4. 00V
40 7 8 3 1 29 4. 75
Vg 4% 10 2 8 2 1 13 3.25
20 5 10 1 1 17 4. 250
40 4 10 9 5 1 29 7. 25
HE 10 2 9 5 1 1 18 4. 500
20 7 10 7 2 2 28 7. 00
40 9 16 3 1 2 28 7. 759
ZEMHE 0 2 1 2 1 6 1.50
JusReFoR:| 6 19 4 13 1 2 3 51 12. 752
boP<0.05 2 P<0.01

FREFHYHIRERESZIPREDY 16—
12 50, B RERETERERLERELS
REH, BRFFRY A HWEN 1. 04mg/m*,
BEER =R 2. 15, 8 —HIRHES. 5
CERCE Ve Vigh: N

BREBR YRR R P RIRE R BIER
ERER ALRERFBRH S BEFRYH
kR, 5% B RE 6 W RERY
AR 4T A FRAEAR ST, B 7um PUR AR
Boadt B RF BB H — 3, KL 1. 1um
UTERS LERK. MBI FESRITE
TR R, Po . Mn Ni 5 Qe H FE 8, T
AR/ & BB R BRI LU
WAEIRBIER LG WERSBITES
B, RN/ B BRPER TR ER
B AR, MRERAHASERANZ
W, H A ERMNX NI LM BEETREBU
BA BRI A M,

XA RN MATF—F
Fl BB, 3. 3um DU BRI G RBUR S R
Hi%EF SOS RN HRES . TMHEZR/N, HiES
RE 78R3 o /N B AR P R R O e A R AR SR
BHMHRF AR A, EXT MR RSP, R

BB IR B M LV VXS DNA Sk iyl 16
BHNE XEERFIRBBEFTERTRTE
B, EA EAUERT BN LA R, T
HE-RUENIRN PR ERTER. H
BT -REBENELE, LHEMRE, TR
B e m B, AR FEREN.
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Ra-226, K-40 in various waters are 0. 12—8. 94,
0. 02—0. 66pg/L and 6. 0— 98. 1. 19. 2— 643
mBq/L, respectively. The geographical distribution
of the environmental radiation levels is higher in the
west-north mountain area and lower in the east-
south plain of Beijing.

Key words. environmental radiation level, dose
rate, Beijing.

Study of Treating Acid Cd-Containing Effluent with
Expanded Graphite Fluidized Electrode. Zhang
Hongbo et al. (Chemistry and Chemical Engineering
Department, Hunan University chang sha). Chn.
J. Environ. Sci. ,14(6),1993, pp. 20—23

Acid Cd- containing effluent was treated with
expanded graphite fluidized electrode effectively. It
has advantages of fairly high current efficiency
(40— 50%), rapid removal of Cd** (40. 7mg/
min), fairly low energy consumption (6—10kWh/
kg Cd) and so on. The concentration of cadium ion
in treated effluent can be decreased to below
10ppm. It does not comply with  national effluent
dis charge standard, but it is still effective in the
recovery of cadium. Suitable conditions of treating
acid Cd- containing effluent and methods for Cd-
recovering were also investigated.

Key words: expanded graphite, fluidized electrode,
Cd-containing effluent.

Pollution by Phosphorus in Farmland Drainage to
the Taihu- Lake Water system. Zhang Shuiming et
al. (Institute of Soil Science, Chinese Academy of
Sciences, Nanjing 210008) . Chin. J. Environ. Sci. ,
14(6),1993, pp. 24—29 "

By the phosthorus balance method in a closed
system, this paper dealt with the discharge of
phosphorus from agricultural non- point source in
Taihu-Lake region in southern Jiangsu Province,
and the measures to reduce this discharge. The
results showed that the total discharge of phosphorus
from the surface drainage of farmland in Taihu-
Lake region was 440. 4 t/a in a raing year as 1987,
and 299. 9 t/a in a dry year as 1988.
Key words; farmland drainage,
discharge.

phosphorus

Study of the Genotoxicity and Concentration of Five
Metals in Air- Borne Particles. Lei Xiufen et al.
( Department of Epidemiology, Beijing Medical
University, Beijing 100083): Chin. J. Environ.
Sci. ,14(6),1993, pp. 30—33

Samples of  variously- sized total suspended
particulates (TSP) in the air of one sampling site of
Taiyuan are collected in winter. The concentration
and the percentage of the particulates are measured,
five metals including Pb, Mn, Cr, Ni and Cd in the

extracts from the samples are quantitatively
analyzed by atomic absorption spectrometer,and the
genotoxicity of the extracts are detected by the SOS
chromotest and the mouse bone marrow cellular
chromosome aberration assay in vivo. The results
show that the mean concentration of TSP is 1.
04mg/m?*, much higher than the National Standard.
The pollution of the smaller- sized particles is
serious, as nearly half of the particles are less than
7. Oum in diameter. The concentration of Pb, Mn
and Ni are high. Besides, the metals can be enriched
strongly on the surface of the small particles.
Having extracted by simulated lung fluid (SLF), it
has been found that metals can dissolve partialy into
the SLF. The experiments show that both the
extracts of acid and that of SLF of the smaller sized
particles can induce SOS response and cause an
increase in chromosomal aberrations. This indicates
the existence of genotoxicants which may cause
DNA damage or have clastogenic effects in the
smaller-sized particles.

Key words;  air-borne particles, genotoxicity ,SOS
chromotest, chromosome aberration assay.

Study on the Collection Efficiency of a Granules-
moving Bed Dust Filter. Zhang Liping et al.
( Department of Chamical Engineering, Tsinghua
University, Beijing 100084 ). Chkin. J. Environ.
Sci. ,14(6),1993, pp. 34—37

Based on analysing the mechanism of filtration
through a granule layer and the factors affecting the
dust collection efficiency of a granule layer moving
bed filter, an orthogonal multi- factor method was
used in a laboratory apparatus to preliminarily study
the effects of the factors such as the filtration
velocity , the size and type of particles, the bed
thickness, and the dust load of granule layer,on the
dust collection efficiency. Then, a demonstration
was made in an industrial pilot plant. The results
showed that the suitable filtration velocity was

0. 2m/s, the particle size in the moving bed was
preferred in 1—2mm,and the bed thickness should
be equal to or slightly more than 150mm.

Key words: dust collection efficiency, granular
moving-bed, filter.

Anaerobic-Anoxic-Aerobic Process for Municipal
Wastawater Treatment. Yang Xiushan et al. (Capital
Normal University, Beijing, 100037).: Chin. J.
Environ. Sci. ,14(6),1993, pp. 38—42

A pilot reactor of anaerobic-anoxic-aerobic process
was operated to treat municipal wastewater. The
results indicated that the process was able to remove
909% total COD, 899% TSS, 93% VSS, and the
removal rates of nitrogen and phosphorus were 80%
and 40%, respectively. In anoxic phase, the



