11 % 6 IR
ERAKN, MAMEEETA, RITEHE
P THRAT TS, WEAIIER TR,
¥EJE . B L BEATA T EER R o - ERY
B, SREREPS TRME 1-RELRRER
M T ABAT 32h BTG BRI (LI 5), R
BEREEE R 1R AR R AT IE

201

1=OH-TE (2 mol/molfiEd

» g o ¥

W i i 1 t 1 1 1
]oo;oo 16:00 poon 0800 5 00;0D
- 16.00
1#08.00 *a TH

L3 TH Ly TH

M5 EP IR 1-2EROE AL

MICHRFI A SEOR Y S R EDIER, Rk
Wi IR RR, RAE 1-BHEEE
BN EEEEZNRE ™Y HARFMK
KRR TR R R R 5 AR A BRI e RS
Fedy, e B EE B 12 I A
BFEI&R S R Ames HUBSRABSLIM T
DLRA e S AT BRI S LR

® % #® ¥

o« 17 »

- R DA —A RIFITRRHC. &K
NP TELERARRRTER R f 8 1-2
HIESHEBRTASBERINBREEESR
BUFRIIEMSE*, R 1-BELHWED &
BEEHEEMRE SR, EATNAME
Bf PAH p—MER, RIREBIIEN S
.

2 F X B

[ 1] [International agency for research on cancer poly-
nuclear aromatic compounds: par: 1. environmen-
tal aond experimental data (JARC Monograph Vol.
32), Lyon (1983).

[2] Keimig S D. et al, Xenobiosica, 13, 415—420

(1983).

[31 Boyland E. and Sims P., Biockem. J, 90, 391—
398 (1964).

[41 Jongeneelen F. J. et al, Mur. Res, 204, 195201
(1988).

[5] IR E,REPEEIR, 8(4),435- 445(1988),

[ 6] Jongeneelen F. J. et al, Ann. Occup. Hyg, 32(1),
35~43 (1988).

{71 Clonleto E. et al, lu. Arch. Occup. Environ,
Health, 61, 363—368 (1989).

[8] Zhenhua Zhao, et al.. The Sci. of the Toral Envi-
ron., 92, 145—154, (1990).

[91 IR, TRHR,11(2),9(1990),

[10] Jongencelen F. J. et al, Ini. Arch. Occup. Envi--
ron. Health, 57, 47—55, (1985).

(K FEE . 19904 5 A30R)

* RIREE MBI FEE

M Zn/Cd EHFIEFMHEK L8 PR
BERE St

f

L

CI s Er s ot )

AE AXFALEG Zo/Cd M EEN TIHERBXEETERRNEE, KA RRERKER. Ly
Xttt Zn/Cd HECBERK, RBEUFRELEFESERSHENZERBAR. TEERALIXEHEE %,
Bl RE S ER G h & B 8 U0 A 26 7 WL AT IR AR A DX AR ok 2k >3 X AT R S AR T R AR LI R A L.

KA JbFEMXd 8 Zo/Cd {f,



-~ 18 - ¥ & # %

— BRER

R ERRT REEENSER, HE
SYBH, fEREKE 640mm EA, HBEZHIR
WiEEm, naBEIE,. KB R, 2XA4
S EERF RS, BB RE.AL
WL AR S R B =l K FlE IR
& MR PURE JBE AL, HRERIR
EMBESMNIERE. FES4LAETE
MRS B, BB R A S A pp R I -
Y R EE R RRY,

PRI TUIXWEE LS, o6 THE
$ 800m D) LAy, ERBSERGERE
MRS TR ER T EREL . VR
D s AL R, TS B &
ELHNURAE 4~9% , Bk, BEM: RN,
pH6.0~7.0, ToA KRR,

BRIt 1, EBELAT
KRN EEMLARN ., ERLIER—E
R RSN, FEliHE R R
RS R RN ER TR, RIEmKRE
HOk I RTIE AU LT 4 0 ka8 1 . BREg
®t . TEEEARERLILATE. B
Bifr 1~4%, LB, BRI, pH
7.0~8.2,

11 % 6 #

MR R P RERR AL EER, T
KOLRA 2m 7245, Bk, 23 TFKIEHRHA
B, - AR AR B R E
LR R H KRR, B A %Em
BRA. BHRE 1~3%, EFWYER L, pH
7.5~8.5,

=, R EHEY Zn/Cd &

NG, LR VRO AR T ZER
Z8. YREHREOBEERFNES Z —
K, FANERYRN R TS Bk B 2 b b
B, R/, ATEFEFH R RN KD
MK, B R Zn/Cd HAHETL
8, AWRELETNEERKKEERE
B @A R R AR K L Zo/Cd
AR, B R A — R £ B, B Pkl
BERENEN, Zn/Cd EBE—ETEENA
A, AR EE TR ER S MR ESR,
Pln, REESBIHBILEEER KL
WEB, Zn/Cd ET K> =003,
AEGRE TR ERE - FE R
AEMTE Zo/Cd EZRBFEERA R E
;[2].

Bm#E LEN, dextiEdh Zo/Cd B
lEER, EARRMER A * A >

#1 EH#HEXEHP Zo, Cd TEERT Zo/Cd f

S
\\\,,\ % ® Zn Cd Zn/Cd
i a -\,\ (ppm) (ppm)

n ol o e g 70.8~103 0.087~0,220 321,8~833.3 ; 619.8
H ] 41,9~96.5 0.078~0.190 234,1~1010.8 553.6
_%"5 1 24.5~106 0.049~0.210 186.4~1173.5 539.9
e 25.3~86.5 0.050~0.213 186.1~1157.5 421.0
Wb B 24.5~96.0 0.049~0.230 186.1—1173,5 441.3
. R 34,1~90.0 0.072~0,195 193,5~1000.0 489.4
5 B 2 35 33,5~140 0.065~0.204 198.0 ~806.9 542.1
J’% K 40.8~08,4 0.087~0.220 299.5~1151.1 591,5
R I=LoE 41.9~94.,0 0.093~0.179 234.1~1010.8 530.5
HERT 28.1~96.5 0.086~0.178 247.5~643.0 535.5
SEHE 55.53 0.119 487.0




1 &6 ¥ % B % .10 .
REE S >E ETRARTEBRAEN RASHRARERTARITM, BIDHtR L
j:f%éth%%i‘ﬁwt% = ﬁi'f&@@i = :l;tt‘iﬁ‘P%R B2 F SRS
., BEAREERMAHEATHOL E :

Zn/Cd EXLHBER. = f | znjcd EHEE T

- - = rey : <0.8 186.i~389.0 HHE
- :ib,‘i-ligﬁé%':h#* 0.80~1.20 | 389.1~584.0 E®
b9 X 33 4376

1.21~1,50 584.1~730.5 ﬁﬁ?ﬁﬁe
St 1 Zn/Cd EIIEEE 6 K 5, >15 | LTI | BMRE
3 FEITH . BRLY FESER

N

0.80 0.80~1.20 1.21~1.50 >1.50
5 E“ﬁ f <
H a0 -
(E25))
(N) ,, % n % n % n %
+ -t 130 0.86 64 49.2 45 34.6 14 10.8 7 5.4
%’E Bt 101 1.11 27 26.7 34 33,7 26 25.7 14 13.9
] = 3t] 33 1.14 3 9.1 18 54.5 9 27.3 3 9.1
i S 151 0.88 73 48.3 55 36.4 13 8.6 10 6.6
w LRTEE | 35 | t.21 8 | 2005 | 12 | 30.8 | 11 | 28.2 8 | 20.5
i WK 80 1.12 13 16.2 36 45.0 23 28.8 8 10.0
F4 ATHELHESP Zo, Cd FROBAHK
i i i A
+ TRE Zn cd
5| 5 Za/Cd
: ' (em) (ppm) | (ppm) <0.001 | <o.01 oH caco, | HIE
HR(%) | #5¥(%) (%) (%)
0~15 73.0 0.110 663.6 14 29 4.74 0.42 5.28
=4 [~
4 % 15~30 77.5 0.180 431.7 15 39 5.52 0.48 5.12
30~45 80.5 0.120 670.8 15 47 7.02 0.34 3.25
H 0~26 70.5 0.15 470.0 20 39 7.82 3,90 1.44
#o| | 26~46 64.5 0.13 496.2 21 38 7.85 1.56 0.71
T | es~s0 67.5 0.10 670.0 24 51 8.43 2.09 0.60
60 LAF | 74.0 0.10 740.0 23 57 8.44 1.48 0.33
v | o 0~20 80.0 0.12 666.7 37 59 8.14 0.31 1.28
[N}
8 T#E 20~32 80.0 0.12 666.7 35 53 7.96 0.90 1.28
1
7‘?" W | 32~73 57.2 0.11 518.2 34 53 7.79 0.74 1.02
B 73~100] 75.1 0.098 765.3 37 54 7.68 0.36 0.84
w | 0~10 70.7 0.10 707.0 26 52 7.39 0.42 5.06
5 ﬁ; 10~45 86.5 0.12 720.8 30 53 7.40 0.44 1.86
yizl
'*i = | 45~67 88.5 0.14 632.1 31 58 7.36 0.45 1.12
’ 67 LI 84.8 0.13 652.3 27 53 7.46 0.5 1.12
i 0~27 45.5 0.14 325.0 48 61 8.09 1.87 1.50
%‘ m | 27~41 43.6 0.13 335.4 50 65 8.40 1.93 0.96
N
® | 7 | 41~60 43.6 0.13 335.4 46 65 8.46 1.73 0.93
+ 60~74 | 38.2 0.11 347.3 38 52 8.48 1.69 9.39




* 20 - 5 3 #® %

P Zn/Cd X050, XH4&RR Zn/Cd
s TR
{ o RAL T Zn/Cd 1
LB Zo/Cd
FIRBNEERI () #%% 2805 R
BAFSR,  f AR EEER A,
RZikBEfA, ¥ | EEARE, T4
Hid R AR S 4 6 L 1.
B, A f R SRS T
TR AL,

ma
E=3/=0.80—120.
B/ <0.80
oS> 1.2

A a4

B ARBR RN ERSKAS N

SR MEE R RN, REAFE AR
i f ERAR LA TERAKE, AMLhs
49.2% WAL BRI R , MR ILBD s 47
WA =5 2 —BERAA ARRER # K,
BARLETES; RIBRBAER, &TE
B RERER AR RALEIE 30% 4.
SN M AET EE, ILXH 45% RALTE
TEH K, HUCR I A 45 S SR B B A L
BT ; LLETE AT EE R AEE M %
(L& 3).

ME 1 F.EFREERARIOERX,
3 BUALT 8 1 vl PR AR DA — AN K
SEFRRBHNRY , BEE—H KL, ERL
AT AL e X AR R
oWk k. 72 LK E RIS R R A IR 5>
Zim

11 % 6

R AHNABEHE LR Zn,Cd &
BEATE (BRI 25 (LI I,

o, BERSHXNEESH

L Bt & BRIk L T AR A R

FEEM EAHKR TR ERAIES &
FE, DES BRI KEERAE, 8
ROR LI EGELLEHERTEY 30cm £
AROEMLE, RIETREEES R &
B, Bl R mEF LR AR R
HFRYIEAESRE, Rk, fEMEREF, TER,R
BRIFNEETG, #5EERSERKE
HESWMELATRERESN TR AL L
B,

BEBOLEER., AFAERLRER
EHB L B —, AL R E
EBHEARED, HETKIEBEHEET
LR, RmEHERERSE.
REGEBIRE . EHE SR OB ENA
—iE BINATR RN~ 5T ¥ AL,
HEGRBEM T RSB E R E AR, #
ERAL, A — R TR B U L i B
BHRAR, MERBLHPE R AL
LGB, EHREBRAERORIEER
BB, Mg KE ERESRENE T RZN
M FERIRRIE) 66 ~90 % FIELHFL (L4 By AL
Foih e, E, XFEE AU E T
Hery T R RS LSRR BT
WELRRLBT SRR e RS M I
AHEZRENA,

2 BRER L S RN E W

b BCR IR P 243 10 5 HE B RR R A X
3%, R T AR, AR FEMEZE, -
MR, mT R Cd 5 COTR
R7AE RO A &) CACO,, JT DIRKES &
BERAALES EREREENER. OIE
B, e PEB LR MRS RRE SR
B ERXY, RESLHELLK 2 %,
{8t RS B ke HH) 4 L R i D 4 - TR R



11 &% 6 M

BWABRGFEMBANER MR AR (L&
5).

#5 WEFLEHD Zo/Cd {F70FE

12 n Zn/Cd /
EBEEL 48 638.0 1.31
Whik® L 29 477.3 0.98
B L 8 401.0 0.82
s 1 13 370.1 0.76

FERH TR R A DR SR BRI R R B, R
T BREZRERIBILMA RE, A%E
EHERA, RERENIRESAEDL

® & B % ¢ 21 .

&z R BRI S & BB AR AE RS
LR BREAE YR, SRR,
& 6 I, ARERIEPHRENIE
BRBHEEREENER.

BN, FERILIMILETE LXFERAEE
RS, TIEVE I LR R RXA R IR
FHMER, TiEEE5ERPHRBRESER
EESEN

3. L HR AR

F 482 S JE X 8 9 TR R 7 S TR 38R 1 T
WA Zn/Cd BHE fH, RALBEFHA
AN ENERSHEBEHENER (L&
7.

®6 TEMBLEP Zo/Cd {fF0 £ {4

W '’ n Zn(ppm) Cd(ppm) Zn/Cd f
£ e 77 24,5~118.0 0.049~0.251 512.0 1.05
9L K T I I 74 28.1~100.0 0.057~0.248 424.6 0.87
Ik SE T it I8 72 27.3~94.0 0.068~0.220 334.6 0.69
®T TERHMEEE Zo/cd fif -/ i
w® B [ Zn(ppm) Cd(ppm) Zn/Cd /
B 44.0~77,5 0.049~0.150 681.6 1.40
TR R 30.0~88.8 0.061~0.251 495.2 1.02
55 40.1~81.5 0.093~0.200 392.0 0.80
N s b 0~82. . ~0. . | .
St T e b B % 30.0~82.5 0.068~0.170 401.3 0.82
b I 25.3~48.4 0.075~0.210 290.5 0.60
= 5 FHE L, BBt EENEE RSB
) b= =

bR Zn/Cd EEMAE K K,
Rt RERE L Eh AN ERSHRERE
WERBKR, B FRAERRERS M, R
= A IR S DA N7 s RN wb: E-<Bi LY 1nf
FiAHLE, BEXALETERAE X E
AHZ., WXALEERERRE, Bt P
M EATRE SR L RAR LI RER, F

SRENIEEE R,

2 % X R

[1] Leeper G. W., HEBEZF M IESBEHIEH
BK,38 T B iR i 1987 42,

12] HREERIEPEMNTL5(10),11(1984),

[3] EHp,Ei2,6(3),277(1986),

[4) #HALE, LH2IR,20(3),238(1983),

(5] ZFZEXH,PERFHEHF,8(1),20(1988),

(KB R 199041 A7 8)



HUANJING KEXUE Vol. 11 No. 6, 1990

Abstracts

Chinese Journal of Environmental Science

Economic Principles of Management for Con-
trolling Tota! Amount of Pollutants Dischar-

ged to Water,

Zhang Tianzhu (Department of Environmental En-
sincering, Tsinghua University, Beijing): Chin. J. Ensvi-
ron, Se¢i, 11(6), 1990, pp. 2—6,

Through analyzing the externality concept and deve-
loping the optimal/second optimal management models
for pollutants discharged o water vs. environmental qua
lity, this paper discusses two ecconomic principles of the
management system on controlling total amount of pollu-
tants. the meanings and the relation of two minagerial
goals, i.e. equity and efficiency. Equity as a goal is a
requirement for reasonably running the national economi-
cal management system which is an external contraint of
total amount control for water pollutants discharged.
Key Words. economic principles of management,

total amount of pollutants, water.

Separation and Speciation of Selenium in the

East Lake Water, Wuhan.

Lu Kiachua, Du Wentao, Shi Wenzhao (Huazhong
University of Scicnce and Technology, Wuhan): Chin. J.
Environ, Sci, 11(6), 1990, pp. 7—I0.

Trace selenium in natural water of the East Lake
was separated into suspended particle and soluble, colioid
and oon-colloid, ionic and non-ionic species by means of
0.45 pm filter membrane, activated carbon and anion ex-
change resin. Then the water samples were determined.
The results showed that soluble ionic selenium was the
domiant species, which amounted to about 70 per cent of
total selenium in water. and four-valence seleninm was
prevailing.

Key Words. selenium, speciation analysis, natural
water.

Study on Absorption of '™Cs in Wheat.

Chen Chuanqun, Xu Yinliang, Sun Zhiming (Institute
of Nuclear Agronomy, Zhejiang Agricultural University,
Hanzhou): Chin. J. Environm, Sci, 11(£), 1990, pp. 10—
14.

The roots of wheat can absoth '**C:from irrigating
water. The specific activity of "**Cs in the roots is the
highest, in grains the lowest, and that in bran is higher
than in flour. Absorption capacity of '**Csby whear va-
ries with different kinds of soil. The order of absorp-
ton capacity is as follows: farinose clay>clay loam3>
sandy loam. In addition, the absorption capacity of '**Cs
in soils is different in soil texture, pH and organic mat-
ter; absorption amount of it varies with irrigating time,

14

the closer to maturity stage, the more amount of MCs
in wheat. Its migration in soil is very slow because there
is 90.4% of C s concentrated in surface soil (0—3 cm).
The ratio of "**Cs in wheat and in soil is 2.1% to 97.9%.

Key Words:

water.

cesium-134, wheat, soil, irrigating

Identification of 1-Hydroxypyrene and Its
Exeretion in Doz Urine after Pyrene Inlee-
tion

Zhao Zhenhua, Quan Wenyi, Tian Decha. (Beijing
Muunicipal Research Imstitute of Environmental Protec-
tion Chin. J Environ. Sci, 11(6), 1990, pp. 14 --17

With High Pcriorinance Liquid Chromatograplh and
[luorospectrometry, 1-hydiogypyrene is identified as a
major metabolite of pyrene in the dog urine afier intra-
musculary 1njection of pyrene. As three successive doses
of 1, 2 and 5 pumel/kg. wt pyrene were injected into the
dogs, 1-hydroxypyrene in urinary excretion reached to
peak levels within 24-—48 hours. The amougts of excreted
1-hydroxypyrene were accounted for about 10357 of the
injected pyrene.
Key Words: identification of 1-hydroxypyrenc. pyrene,

dog urine,

The Enrichment of Cadmium and Its Leach-
ing Loss in Soils of Beijing Area with a View
to the Relationship between Zn ani Cd,

Xu Qian (Beijing Municipal Environmental Monito-
ring Center). Chin J. Environ. Sci., 11(6), 1990, pp 17-—
21

In this article, the author intends to discuss the va-
riations of enrichment and leaching loss in surface soils
of Beijing area and the causes of these varfations with
a view to the relation of Zn/Cd values in soils. The
range of Zn/Cd is so wide that it can reflect the diffe-
rence in relative enrichment and leaching loss of Cd in
soils. The relative enrichment of Cd in moisture soil is
apparent in plain area, while the relative leaching lass
of Cd in drab soil is obvious in the plain in front of the
mountains. The reasons why the variations cxist have
been explored in this article,

Key Words: (nrichment of Cd ia soil, rclation of Zn
and Cd, Beijing area.

A Study on the Process of Sludge Granulation
in A Pilot Upflow Anaerobic Sludge Blanket

Reactor at Ambient Temperature,

Li Xiaoyan, Hu Jicui, Xing Yongjie (Department
of Environmental Engineering, Tsinghna University, Bei-
jing): Chin. J. Environ. Sci, 11(6), 1990, pp.——



