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(PO WL B4 5K 9.9 F 8. Tkg/ (hm?. )™,
AR A B ZEHAREI R B 3R & 5 AL B
B AKEREE RS T AEERMERAERR
HEHEER, B—FATARMTRER. FHA
F B KT UK & B R R RIBER A T B R ER
ol 3 ST e K3k RAKRAGE A

1 ERFE

REBER T ANERE
A K i H R TR E A R B R R
., 2RI B R A E B KRE L, B
WAKRE L MBI L, BEAKRE L, RAOKR

1.1

+ A BEAKRE LD AL 4 I F TSR
%, BHAFE S REESFES, ANHEE
SHRIT B W % 1645 5 LR T (B ER
% 1. 3—3. 3hm?), 4 PR K L5k 5 HABAR
+, REEEBERENSE TERAR, £L8
X 3414 8 T 7 3 BB PR HEK R 45 FE S TR
X4 5|92 % NFL-150 B4 2 4% B &K i, PVC
Bk RS R TR B R SUH B Sk K XX
BB R A, 7E R, MR RS HEA e
7 REE TRk R, R I EKE h BBR BE 78
M EEAR TR RARTENER 1 OR
FERII B 2L AR B, R BB A S BB
1 HE H2 R X 5 K, MEBE K, R SR
TR KRR ARR.

AR, TS & BB SR
RFLSFESUEE, SHAREZESEN
FRTRB X , =20 B R K O RKRET
TR R, TR AR T R M R HE K S
AKRE T BB |
1.2 BEARNE A B R KR R

(DEMRE RAKER N 50X30X
30cm K7 KM , 5 P9 4 B 200m B EIR 5
PR RS -, 4 BT 1 RS A0 A 3 A HEBR AR
R, KM MR B 3 EANTE B ST
S5\ UM R B B4 375ke , 750ke FIX R CR MG

* EERCEERHLICERE. S TIRNER SIIH, KR
1993 4£ 5 A 12 BB HH



14 % 6 81

), G —4b 3 3 AES, 4 Hllcs, W EHKE
AT HEK T BB

(O HERE ISR, R ER
B A A RS A B B A AR MR AE 2 MR T R .
3 B B 9 B AN BT BEER 45 750kg, 1500kg I
St CRMIBEAE) 3 ZLALTE , T RS B B 0 5 A BT
3t BEBR 4T 375ke, 750kg FIXTHR 3 LA ALIE, I M %E
SEMBYNBENRAR.
1.3 JKep MBI B

PR e 4 o R B 52 7K o g S R
BB,

2 ZR5TR

REKPBRR R E S H AT B
EHEREREBY L. P T8, B HSIE
REELHARGE 5 MAR K, #ET 2 L

2.1

* % ®

.25

N

BE/K B REK R BB R B E . 1987 SFEREK
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F9,L B AFE e/ (hm? « a)),c HEEKTF
W B (mg/L),Q HB/EFAHEWNE (m®/ (hm?
ca)), FRAXBEKPBHELAMERNRE1,1987

44 187.5—337.5g(P)/(hm? < a), F 3 K
267.9g(P)/(hm? « a),1988 4E 4 132—231g(P)/
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W - WE  (mg(P)/L) 6313 A .
T Ty (m3/hm? » a) (g(P)/(hm? » a))
ERKX BHAGE Y 0—0. 063 0. 014 13425 187. 5 1987
BEER RFLSRES 0—0. 080 0. 023 12390 285 1987
FEEK HEMHHES 0—0. 094 0.023 14670 337.5 1987
LK WRETRIES 0—0. 065 0. 020 14055 280. 5 1987
K RITEWES 0—0. 062 0. 020 12465 249 1987
EEX HEHEEE % 0—0. 063 0.014 9465 132 1988
HERX RERFRES 0—0. 080 0. 023 8685 199.5 1988
FTREX HEXTHFZ 0—0. 094 0. 023 10035 231 1988
BILX HRBHELS 0—0. 065 0. 020 9150 183 1988
K BITAMEKS 0—0. 062 0. 020 9390 187. 5 1988
2 FEXOMERERAKTRORESLAGR
rMRE oM A I (meP/L) Ak KOFR g
Eied::| iy (m*/hm? + a) (g(P)/(hm? + a))
MekEt WREHKES 0.020—0. 052 0. 043 5490 237 1987
WAKEE: BERESFEES 0.051—0. 087 0. 063 5730 363 1987
BAKBEE: HEXTHEES 0.013—0. 087  0.047 3345 156 1987
WAKEE kRBHREES 0.047—0. 137 0. 093 9840 919.5 1987
BAKEL BIEMES 0.015—0. 260  0.119 7365 879 1987
WH kst HWAHES 0.020—0.048 0. 041 5445 223.5 1988
MAkKBL Ri#tBSFES 0. 040—0. 190 0. 075 6555 489 1988
FKABE EXHEES 0.050—0.130 0. 093 4935 459 1988
WKKREL kFREHERS 0.048—0.230  0.116 12255 1425 1988
WKAEL RIEMEKSZ 0.048—0.469  0.133 10350 1378. 58 1988
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R P WE (mg(P)/L) WK & RS .
Bk bS] (m3/hm? + a) (g(P)/(hm? + a))
W% KRS FHEFE 2 0—0. 076 0. 053 5055 268. 5 1987
HWKAKBLE RHEESFRES 0—0. 101 0. 032 4590 147 1987
KRG EMXTEES 0. 020—0. 065 0. 039 4710 183 1987
WAKKREL skREBHEMS 0—0. 074 0. 031 5340 165 1987
WKKEBE RILEMES 0.078-—~0. 215 0.101 5910 597 1987
mEkEL FEHEFES 0. 030—0. 064 0. 051 3570 181.5 1988
WKL @ RABRARES 0. 030—0. 066 0. 044 4485 198 1988
RAKEL EBEXNTHEES 0. 020—0. 060 0. 038 4050 154.5 1988
RAKEBE kFEHENS 0. 040—0. 060 0. 048 7275 349.5 1988
®AKBL RILEWES 0. 060—0. 292 0.109 4845 528 1988
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x4 FEXNMEXAEMESEAPRYRESLEATR

wE  (mgP/L) Rek & H & -
S S , HHE -y (m3/hm? « a) (g(P)/(hm? + a))
WBKEL EHEFEZ 0. 043—0. 183 0. 076 1740 132 1987
wAKKEE R#EREARES 0. 020-—0. 783 0. 073 3375 247.5 1987
BAKEE ENTHEHES 0. 020—0. 741 0. 081 2790 225 1987
WKkABE HKREBTERLS 0. 033—0. 523 0. 090 3790 787.5 1987
EKKBEE ERIEWEKZ 0. 031—0. 416 0.192 2145 412.5 1987
WexE: BEREFES 0. 049—0. 130 0.098 300 30 1988
WARKkBEE RAEELSFES 0. 057—0. 460 0. 336 870 292.5 1988
FKkKBE EXVTEFES 0. 030—0. 245 0. 086 450 39 1988
RAKKBL KREBHEMS 0. 040—0. 283 0. 099 1995 198 1988
MKKBE RIEBES 0. 048—0. 432 0.211 4215 888 1988
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o EMEE M K Rk R . i F£E
HEE Ty (m3/hm? « a) (g(P)/(hm? + a))
EBEX #HitE FHEFES 0. 235—1. 230 0.617 1167 720 1987
THRERE #iFE R#FBSRES  0.494—2.004 1.192 1170 1395 1987
WX ¥ 1+ kKRBT Z  0.438—1.970 1.210 1033 1251 1987
ERX ®HiZ® EHEFEZS — — 0 0 1988
TRERE HEE RELSEES 0.091—2. 980 1. 023 1500 1534.5 1988
WL ¥ +  kEBWEES  0.500 0. 500 60 30 1988
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BRI 78.7Y%,
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M, Tk BEL R EKEHB T RN (RE
6). B EKEAR, EEHEER THEHRL
A B O TEAH , BR R AR Bl K AR A HEK S
2 Ei%%%ﬁﬁiﬁ?ﬁmiﬁﬁm%?ﬂﬁi
HE B AT B 1987 483 440. 4t, T34 5 i HE 4
537g/(hm’ « a), BREZEFHHENHREN
83. 3t, P& A W E MM B B R 1028, i R4
1988 fEHEN BT B R 299. 9, G A BN
367. bg, ZHH L B AR K — 199, FHEL
Hi — 244. 5g,
2.7 WOBERAL AR :
(OEEEABE HEMEDRR KB
SRR, ERERURAREEL RS

R6 FEANRRREMRGHEATRSEGHHATR

: HEHKE AR ML &

+ % T B (hm? X 104) R
(g/hm? « 2) (t/a) (t/a)

ki g s 7.92 132 10. 5 -1.9 1987
x WAKR L 8.15 247. 5 20. 2 —20.6 1987
FOKAKB L 18.75 225 42.3 —16.0 1987
L mAKBL 9.43 787.5 74.3 —23.3 1987
KK 18. 76 412.5 77.4 —22.2 1987
g i 10.4 1057.5 110.0 +85.3 1987
1 o + 8. 45 1251 105.7 +-82 1987
&it 81.89 537 440.4 +83.3 1987
g K 7.90 30 2.4 —11.4 1988
7K WKL 8.13 292. 5 23.8 —16.1 1988
FoKKREL 18.73 39 7.3 —93.1 1988
i RAKKBL 9.41 198 18.6 —99.7 1988
MWKKREL 18.71 888 166. 2 —23.0 1988
L} B 10. 29 768 79.1 +62 1988
1 W+ 8.36 29.9 2.5 —12.8 1988
&it 81.53 367.5 299.9 —199 1988
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#£ 7 FEKEF EZX#HELRR W
REms  HKBHE 4 =Y HEK B ¥k B (mg/L) HeK B (m¥/ha - a) BEHEH B (/hm? - a)
EHFE  EEHER. X B8 0. 107 1740 186
TK S R B 750kg/hm?2 0.113 1740 196. 5
1500kg/hm? 0.171 1740 297
FHEFE KRG *f B 0.071 1266 90
375kg/hm? 0. 367 1266 465
HWHEE  KEHR oy 0.199 1920 382.5
375kg/hm? 0. 340 1920 652
750kg/hm? 0. 549 1920 1054. 5
B 8 P HEBE bogicl 0. 044 370L/m? 0. 016g/m?
KEATEBE 2. 3g(P)/m2 0. 053 370L/m? 0. 020g/m?
4. 6g(P)/m? 0. 057 370L/m? 0. 021g/m?
OB FMoKEms o] 0.171 140L/m? 0. 024g/m?
2. 3g(P) /m? 0. 386 140L/m? 0. 054g/m?
4. 6g(P)/m? 0.671 140L/m? 0. 094g/m?

1) SATEAKBER, B L EE D BRES

BEMERERMEATXLEZENGE D . £
e, FEBIEEMEN BB, B HEDL
AR IR IR B L R AR
B 5 EE B PE i S B B ORI 3 I, % T 2 L B
BRI HEE R FEFOK RS A R B Bk R e
BEAE . 5 RIE SR EL B NG R (E , K FS S <<Sppm,
T K 83 3 X 4 4% o 75 3 B% <<Sppm, H 5 S8
16. 6% , BRBEE RN, T SCEQE B , kBl 1 e 7
FhE BT iE B 46—60g/(hm? « D) BEE)S B A
MBS RE X K RE =B E B .

OFEEY FHHXHEFTERHTE
T 9 U 3 A S P HEAK BF B, 32 B T K B HE S 7T
RER RN HB R AR 0048 . MUK B &2k
SRR &K R R W K>
i HE K > B R K > B I K L X B K
ARHBG, &3 HE WKL, U R IEHw & m K
ERRERSELE, FEOEKPBNKEF
BB HE R SS JLR pY . B K R B vk

ErE 3meg/L, X EFE G, 1988 EF RILHH
BE X, 382 HE K HE B 8% 888g/hm?, Hof ACH ¥
HEZK o Br HE U B B8 633g/hm?, 5 BEHEH B89
71. 3%, BTLA ISR EH RIKRE IR, R AR KE M,
TR B, W HEK B, BT A Rk B R R A
efaliin:

&% 30k

U XU EE SR AR &8 8R4 di R A, 1987, 202—
230

2 BEF - KREERLSHE. LR FEFERSE KT,
1988,191

3 HMEE. B LEE. GKErL0RE Y VORY . KE
KEHIR 4, 1985,75—129

4 REHES. PEK:ER. 1987,(5).13

5 BHF FEAMBRABL. L. EEBSEREEE,
1980,53—64,

6 SEE. FFERI2L. 1987,8(1) .81

7 WEBH. TIWEH. 1985,16(3),97

8 FHME B2k, 1985,4(6),26
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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



