e 6 o

MFE4 7L, MAENTFERGTHEEZ
5 (1=10.083),

L ISRYRERE B LR R B 43 4, 1R 24 &
KR EE.

HHRPRI, MNERAHF 1 RFLEA 1
A 0.4cm HEREE,S JFERIm; 5%
HR T AF A RmME, HERLRER.

bR A3, MERAE 2 AOIAR
s, REER; ARA LR EMIERY, MR
HE 1 RBRELERDASREER; (B
Mg aMER. RARMMBERESRILS
. HR AT I, RIS A BUR BE 5B TR A

MBI RAB K E , IR H S PR B, B8
i % 34 ARG N B 3% , FR 2D

fERF TRl g, RARARPIEN
TEEE, R TR A,

¥ % #®H ¥

11 % 3 83

N

LA/ RIS RO SRS I B, SR
D11 R AT i DA % 5 0 i B 2B F 5 o
&R,

2XFEARETH KD Wi B G
B » BEAR /N BLRIRS B 2 46, I B G RS
EEEPRES.

3. IR (R VRS0 — R B0 2 i 1
MEAREIAATE. &4, TSR
B, B AR5y F Y,

2 % x K

(1] BEXFHEREFIR9(3),86—90(1989),
12]) XI3X&E 5T BEBRI, (3),38--47(1984),

(WfgRJH: 198089 Hs H)

5 R R ARE AR R S

I%E

B % &

eF AR R )

MY AZRBZBROWARAR, HATEAKET®E, SEBENR RS NERLREGER, st
WhERL, T8, RERE. SRRV DMSSEANNERNER, AFNERBAEW,. LERR
5L 100ppm B AR (HEEURETKTBEI™ 10%. FREHY ENRERRERE, £ R EWRFEEN: Wy
ESH SRR P ORASARER 20ppm, ZIKRINFR-BB T LW R HER, HRETLEYEGTSE
BINEESH. ARGEENHERN, £AKEIRRRORSFIFXEN 130prm, BIVKBISRBER,

£ Bt b R R AR T B 3O 800ppm,

SRMEMERNLTFLR, BE TP
SHY RN R EE. ZLX, BTH
P KRR RS R LU TR L RIS
M R L AT R EEDRIR 2 —. B
Sha}5 IR HE REES 51 RS A 1 B L G IR R 5T
500, —sEFHE T ISR MR
Beid A VERAREY, DAR 1 b A IR 05 TR
AR, REXFEHWLERET R, B
7 DA RIS TR R AR, RUE R O
SNk IE T —4 5 B iR, BRINEH

Ritfr, KRBRRERSARYE: LY, B
KT AT EP R B LTIRE, SR
DRI R R, S R R E fo L R
EARE, BHUUARBERMISEHELRER
il s B R Rk 1.

— HERTE
L At %

* ALFBEFZEARRFES 2R,



11 % 3 1

REKEFRBR I RELE (B
+), BHFE&E 1.27%, CEC % 145me/
100g +,pH = 8.20, AT B 23.5mg/
kg.

2. R 5 R

RS REGKEBEIETiSER, |’
HUR& 8 23.6%, & & 505mg/ke.

3. AR

YARFE R CuSO, KB Kis#, Ai5 e
KB I(SRAERE 2000kg/EiT), WE
1N AR, fid 4mm HAOLEORF)FE
HNRA), BAERN 26cm HIERIANAN. &
ARBEE=R, KAESRFAEN, &
AP 15 K, R 13 %, AKREEMAKRE",
R, AP, |R 5 K, EWATH LR
e EIE—XIEA, SR, Bkt
H—H#HTTIXRR, EERMERET,
HITEBRAMNEIDR.

4. 53 MT 05 =

F ERE Y RS AERR R — R B A,
LKA L, RS LL 70°C T E
it e 100 SRR, A EK-=
AR, HYEDEE, AER-S RN
{¥v. +EAMFEA 0.005mol DTPA EiE.
TR TSR Sposito HUNTA1E B
&7 PR KNO, BEF Z#iA, NaOH
BEEANEGEES S, EDTA RERBREE 4
Zi, HNO, REZREE., FAENESDHE

¥ o #H - e 7 .
R SEEEE B (Z-8000 H), HAHE A

ER L+ EanEnERERRSERNE, HE
HIH R B, R E S LE 92—112%,
fikk 102—106%,

Z.ERAITR

L wErtfeER. RENFERNEN

(1) Fxt/hFEEK, REREHNEN
R R A, LRI NE &K,
BEH—ENEW, LERIE/NEERA
HEKkE Mo ENNFEER(GGD. 8T
300mg/kg SCFE/NERGE W HE P B IE
IR, R RME K, R, ABREAHEL
A, = B ARG BE.

INEWRE BT H R, FERT RN
WEAUNEH&EMER (BEEE, K, /N
EL B, R, EmEmPRE) TR
K. HEREBE, BkE 28 FN AR
(r = —0.620, P < 0.05), HfibikiRFn 1 1%
BmAREESE fiExX (r = —0.747 —
—0.942,P < 0.01 — 0.001), XM EE A3
FERLRE, HEMNER. ETHRKH
E, RASHSEENMEER, BHA/NER
10% DL bRyt 4k Bl R IR B 29 200mg/
kg.

(2) FARABEERKELZEI>=ERE N
H K REAE A E TN RREE (GB
2)., LTEENEANABERERERER

%1 @AW RER RTFNFROER

(mg/ | ck 25 50 100 150

200 -250 300 350 400 500

HIAKE®E cm 21.4 | 20.3 1 19.1 15.6 15.0
(5 X R%) 100 95.0 | 89.2 72.9 70,

WK EKE cm 57.4 | 59.0 56.6 57.7 57.5

(5 X %) 100|103 98.6 | 101 100 102 100 107 96.5 | 94.1 79.4
B gli 1.9 {110 9.2 | 10.2 | 10. 8.9 8.7 9.3 8.4 7.6 4.7
(SR HE%) 100|101 84.4 | 93.6 | 96.3 | 81.6 | 79.8 | 85.3 | 77.1 69.7 | 43.1

SN SREE L P R RENGERR RIS HE.



= 8 ¥ % #® ¥ i1 % 3 18
2 FEHNKBEE.EZTE=RHEE
UL T
(mg/ | ox 50 100 125 175 20 22
kg) 0 5 250 275 300 400
5iE
MR cm 46.4 | 44.5 1 41,0 39.1 41.2 39.6 36.7 38.4 37.4 35.9 37.9
(5 M%) 100 95.9 | 88.4 84.3 88.7 85.3 79.1 82.8 80.6 77.3 81.7
R IA#E cm 82.0 | 81.3 | 81.2 78.3 78.3 81.3 80. 80.2 77.9 76.8 77.4
(534 1a%) 100 99.1 | 99.0 95.5 95.5 99.1 98.2 97.8 95.0 93.6 94.4
P g/fg{ 34.5 | 31.6 31.0 29.8 29.0 29.4 28.5 28.1 27.8 26.9 27.6
(5XE%) 100 91.6 | 89.8 86.4 84.0 85.2 82.6 81.4 0.6 73.0 80.0
* %L
% 3 NERNKEEBVEPIHLER
pF* '
(mkg/ CK | 25 50 100 150 200 250 300 350 400 500
g)
IiH ~
H 40.2 (119 222 360 505 649 792 822 936 941 1060
2% 8.89| 8.72} 12.6 13.6 15.8 17.2 17.1 17.5 17.2 16.1 20.%
hE nt 5.92 | 7.29 1 10.3 12.6 14.3 15.6 16.1 16.7 17.0 17.0 19.0
TN 10.8 | 12.3 12.9 13.5 13.6 14.2 13.9 14.7 14.8 15.2 16.5
puk:]
(mg/kg) cx | s 100 125 150 175 200 225 250 300 400
BpiE]
il 79.0 | 274 470 735 — 762 652 820 833 743 906
K % 14.3 25.8| 33.0 33.5 37.2 27.6 27.4 29.4 30.7 23.5 21.0 -
33 9.54] 19.3| 23.5 26.0 27.5 21.2 21.8 23.0 23.1 19.0 18.2
Iy 6.54]  8.67| 10.4 11.0 12.4 8.58 9.25 9.58 9.92 8.61 7.17
* &1

ni, fE ARSI, RIR BE AL B K R R E B
B, MAKIBIKEZHOERE, REFER
gh, Efth &R AT REIRE B R A
(B r = —0.723, P < 0.05; HflR
7€ —0.851——0.917, P << 0.01 — 0.001),
Hp A K TER R R AR M, Fidn 400
mg/kg ZhERAIR KUY REY 57.6% 10
HRATH,RED, WAL EE, Y
BRE, BRAERKZEZLLERKEYE
FITRARY, MBI RER. KERK
7= 10% (Faxt LR B EW 2 R) WAy 13
FEmzkEE % 100mg/kg, kR LA B A
e R A BT HEEW, [HKRBLINER
&,

2. Vet $A R B R R

7E L P BIR R IR BE 4 3R A TS 78
G, NEFABESRERBARRS R
BT# 3., MEITH, MELEBE MUY
RS LN E R g n, WA
1 770, FERRFR IR B AL TR AT L N, 2R B PN
R BRMEMRKR, BREEDRU G
SRR R G — B PR, B X —RIR
JG, REBMAISNE S, RIGE AR A 38 m, B
RATIh, AR LA HA 2R T R B R 5
BEILPFREHMOLE 3 FE D,

KA R RS R ERAERE, &
WIRERLREEN, SHRENTHARL
W, WA IR 3 Fol 2 01 150
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N EEMEH(ne/ k)
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B2 QBRKESEIThHOKENL
by b o PSR
mg/kg AEFTHIMBE K, HEH 150mg/
kg VUG, EER AR 25 S RDHPRL v A 2 49
HEAEME N, E/EENELE 150mg/kg
PLE, Z M AR R R & B S B R MR 4
FULE2), RMEETHE, X&NEBR
W, RRAEML—SER, XTEREWE
KR, EWE —MLIE- ML (soil-

® = B % e 9

plant barrier) {EMR™, A MR IRGUEMA
BEARKAERINLH®, CLERRRIEA, K&
W 0 A RO B, RUNE BIRAF.

3. 430 B ATE AR RIR R

st - E XS (A DTPA B#) MELS
R AW, TERIRER B InAg R o] s b
BMEEST LEPAEREOEE, L«
KNG, ¥ HERE, REERER, 2
BHTF AT
yims = 8.39 + 0.386x, r=0.994(P<<0.01)
yeme = 9.40 + 0.447x, r=0.983 (P <0.01)

5 HRE B WA E SR E RITARS
BT HRARBHERBEKTE (F4). Bk
HLUANEMRZENRE, EEEARH

wn, EFNESEELEPEEREDR,
AERSLEAREEERX,
# 4 FHERETRSESEHEYBEOBPR
{EY n a b r
R 11 87.9 5.54 0.985%+*
N =% 11 10.3 0.0523 | 0.902%**
*= M 11 8.18 0.0624 | 0,931 %%*
A 11 11.8 0.0223 | 0.936%**
5§ 12 291 4,11 0.781%*
X = 5 13.8 0.320 0.984%*
Fizt H 5 9.28 0.254 0.984%%
bve 5 6.06 0.0797 | 0.988**

SR RIS EKTH 1%0.1%,

4 LHEPEETFEENEDR B R
.

TP RE T RURFRBLFE EF
TE W BRJG  # / Sposito IEX LI HKITE
AET TR ERLTES.

BRERESN, RSB EHEHERM
WA IMTE M, HEEIHEEZMER,
RET LMD HRFN: BREE>EINES
A>HRBRGEE>STZHRA N RLE(E
A BINE ARG WE) FuikET LA
SHERFAER, BEVEASOBREES
AP E; ALELENORREN: B



o 10 ¢

¥ & # 3 11 % 3 1§
%5 LMPERTFHEE (prm)
g
(mg/ke) w4 CcK 50 100 200 30¢ . 400
¥ A&
R A 0.25 0.25 0.500 0.750 1.13 1.25 1.25
{;J% RS A A 2.91 8.44 5.5 42.0 67.0 97.8 120
T |pmamasl 2.0 6.88 28.5 51.9 92.7 142, 247
B 13.3 13.4 15.2 18.7 43.1 43.2 37.6
T 0.25 0.250 0.500 0.750 1.13 1.38 1.38
?&é A 2.59 6.16 24.3 39.9 67.6 101 120
1 | msgmas .62 6.06 27.6 49.0 96.1 156 208
B A 14.0 23.5 35.8 51.5 95.7 21.5 40.2
* A%

R A B> E LSS E>IRE A>T 5
&. EESARENTMA, BT EHTES
W T HT AT U, EERUBREAY
LA B BB S A A 0, KRB T IR
e MBS AL A, BRUNE £ BE A
SR L M ARG AT T AR AT,
DL 2 AN & B oD & ARG R
MAETEE (r = 0.973—0.984,P<<0.1%),
[ T DAL 36 o 8 80 8 0, S 0
W,

=, RPEHFEZRIGER
BEBY B4R

BT T LIS HNERB M IRR,
BEE R A Langmuir R, LK
TR R KR B 4464pg/e T,
KU THBRRARMEARIEEERAEH
1.

RIERR LR, /MR #H AR W £ e, A
R AR EERE 5.5—17ppm, HAY
MEREEITIERAE JEREEDLR
AW, BT EMEEAANEL ZERE, AL
FEAXENEYHER, ZBER=EBHNE
W, TEARB T, BEBREURAIKRER = 10%
o, DAREE AR M L M SR A IR R AL T
WA B ek BE 24 100me [kg; FRARY 5L IR 7K
Y TREREFSREAELENE=

235 + 6.5 + 100 = 130mg/kg. X— iR %
GERAEIMR S IR A L i K (E 1
100—125mg/kg HeA—H™, K OBk 1%
R T EBESTZESREE, Tl
RIsE R IR R &R, LAY
WA RN RRY SR EALER, AKX
SIEA RN AR AT NE, RX—1%
WEFE 130mg/keg HUEMIARE X LK
KA =R,

g L E A Y, MR A
BRPNNERRAETR, THEARMT:

c,=co-R"+‘lu—/—‘- . 1=R
w 1 —R
E&rh, o— 82 LE T RENIE R E(mg/
kg),
c— t R EHAERE (meg/
kg),
c—ERPTHAE S AT EE
(mg/kg),
w—isREAE (ke/d - H)s

W— R E (ke /5,
R—AZE +B P AR R,
n—15 e 6 F IR,
R 5 R, co=130mg/kg, R =
0.93, 3L ¢o = 23.5mg/kg, W, = 2000kg/
B - &, W =150000kg/ HRA LR, &
H e, = 811mg/kg, BOLLLighiHAIEFE




11 % 3 M4 7 S §

24 130mg/kg, mPLESEHEA 30 F£it, i5E
AL AKRYE TP N RS A TEASHE
if 81lmg/kg,

i, & #®

LA RY: ik, EmEN/NE
RKBREEMEESEE M, EEERIE
B MR R BERANVE AL R AR D AR
GV, REF D, KBS HREENEZBR.
KEGW = 10 % ISR Nk B 24 100mg /
kg.

2 EMSE X ER AR R A 5 8.
R>ZE>rb>h, EERERS LI HH
BRIk BERT, FFRIRFASE R BT 20
mg/kg IR IR.

3 SNE RN, WA T AR gt
MRTER, FERDBREE LT HMmE L
HEARANE,

4 ARBHHE AR T g R R &
B 130mg/kg, 1984 ER BB K B

EFEEE X K B BB EN B me i
CWEK 2 R ITR ¥ %

(FEMFREBTHEDL)

" o# c11e

75 1B M AR ch SRAY I R AR o, 20 IR 30D
2§ 500mg/kg"™, X —FRuEd ™, RATE DX
—iRE B AR F 800mg/ke.

2 F X R
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W KRAAKXAREHEBEFA)L ANEFANGEREHEE T SERMBREMRX, BEER. 8
SAEERBEEAIEN EARA (HD) AXEA (CK) HEARBRYNMALEZWRRETARTAER

BHAH.

RIBKFRG T HI EER R
WIBERA Sy (FA), BEHIANRR B HRHIE
WRTFZ—, CWEHRX koK HBER
KRESTIFRXY, A HRECERL®
W ETIHMER, RIEDNYHFEAR
PHRAME HRRER, H28 FA £54A
AL RREWERERER. BHEBRRE M
BE RERRHERNRDT L & B H 8

W, F— MRS ER KA LEEHRE, ER
BT RETEMR Y S X AR R & BRI IR LS
W, FFEERNTTU5IR BHERNES,
AXHA ESR IEB 5T T SRR
BA FA TREBHEAR, HHEE.
RIMVGERBE AL E I &4 (HD) M
MNEAE (CK) BHRAERDHET TR, L
AREEITURNRTBAR, RENZX—T
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Reclamation Treatment of the Scraps of
Chrome Leather —-Animal Test of the Feed
Protein Powder. Jiang Tingda, Zhang Chunping
(Research Center for Eco-Environmental Sciences,
Academia Sinica, Beijing): Chin. J. Environ. Sci.,

11(3), 1990, pp.2—6

The proteins extracted from scraps of chrome leather
were mixed with bran and used as feed protein powder.
The feeding test for mice showed that the animals grew
faster by using the feed additive protein powder, compared
with [ishpowder after six weeks. No abnormal variations
were observed in organs of the mice. The fceding test
with the feed additive protein powder for chickens and
middling hens showed that growth of the animals was
accelerated in comparison with the group fed with [ish-
powder after 27 and 17 days respectively. The rate of
layeggs in the initial stage was 40% higher than that of
feeding fishpowder group. No abmnormal variations were
observed in organs, and chrome had not been detected out
in muscle, liver and egg at ppm level.

Study on Copper Pollution from Fertilizi-
ng the Soil with Sludge. Wang Hongkang, Yan
Shoucang (Beijing Agricultural University): Chin,

. Environ, Sci., 11(3), 1990, pp.6—11

The pot and plot experiments have been londa:ted
for suidying the effect of copper pollution on wheat and
rice in calcareous soil fertilized with sludge containing
copper.  The results demonstrated that high concentra-
tions of copper in soil aflected on the growth of the crops
and their yields. Rice was more susceptible to it than
wheat, and reduced the yield about 10% when the soil
had heen treated with copper by 100 ppm. The order of
absorprion and accumulation of copper within the organs
was as follows: root > stem > leaf > grain. The cop-
per content in grains ol wheat and rice both were not hi-
gher than 20 ppm. In the soil fertilized with the slud-
ge, the variation of available copper, its cation speciation

and soil capacity were also studied in the paper. It is aug-
gested that 130 ppm of copper as a critical value, and

800 ppm as 2 maximun permissible limit in sludge as
it is fertilized to calcareous soil.

Structural Influence of Fulvie Acid in Rat
Bone Formation. Yang Chunlin et al. (Research
Center for Eco-Environmental Sciences, Academia
Sinica, Beijing): Chin. J. Environ. Sci., 11(3),
1990, pp.1l—15

The influence of fulvic acid from Beijing weathered
coal on the structure of rac bone has been studied. Em-
phasis was put on the fluorescent spectrum, ultra-violet
spectrum and gel chromatographic properties of water
extract of the rac bone injected with fulvic acid. The
results showed that the evidence incorporating of fulvic

acid into rat bone and the pathogenic significance of this
incorporation in causing Chinese Kaschin-beck disease
was evaluated. ) }
Weathering of Copper Mine Waste Rock
and Characteristics of Acid Wastewater. Dai
Zhaohua, Wang Zhihai (Research Center for
Academia Sinica,
Beijing):Chin.J. Environ. S¢i.,11(3),1990,pp.15—19

In this paper the characteristics of acid mine water

EcoEnvironmental Sciences,

generated [rom weathering of copper mine waste rock have
been described according to the survey in situ. ‘The aci-
dity and concentration of some elements in the acid water
were higher, Evxcepr that the content of some elements
released from the rock weathering alfected by seasons, it
was affected by rainfall. even if in a season. According
to the relationship between elements and the molar ratio
between sulfur and iron in the acid water, it was con-
sidered that some secondary minerals were formed during
generation and transportation of the acid water and con-
trolled the chemical equilibria and acidity of the acid
water.  Tetravalent sulfur might he an important inter-
mediate product during the process of acid generation
from pyrite weathering on the basis of sulfur speciation
analysed, and 1t was rapidly oxidized to sexavalent sul-
fur during transportation of acid water.

Tolerance and ‘Purification Capacity of
Some Species of Trees against Sulfur Dioxid e
Li Yichuan, Liu Houtian (Chinese Research Aca-
demy of Environmental Sciences, Beijing); Ma
Liangqing, Du Shicai (Chongqing Bureau of For-
estry, Sichuan Province): Chin. J. Environ. Sci.,

11(3),1990, pp.20—23

In order to determine the threshold doses of acute
and chronic injury by SOg, the saplings fumigated with
50z in the open top chamber were conducted. According
to the principle that purilication capacity of SOz by
trees is in a function of sullur intensity accumulated in
leaves and its transfer rate out of leaves, the purifica-
tion capacity of a tree can be estimated in varied sulfur
contents in the leaves belore and after fumigation. Thé
experimental results show that the trees  Cunminghamia
lanceolate, Camptotheca acuminata, Cinnamomum plyly-
phylum possess strong tolerance and higher parification
capacity against 8Os, but the capacity of Robinia pscudoa-
cacia etc are lower. Chongying is a ity wilh heavier
502 pollution, so the said trees can be selected for gre<
ening around the urban districts.

The Function of the Root Microecosystem
in the Proasss of Dyeing Wastewater Treat-
ment by *ae Hyacinth. Sun Tianhua, Liu Zheng-
hong, Lin Shaoning (China Textile University




