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WE EMXEFBEERAEATFLERFETYEKAT 0T o/d, Hhy ikt XhSHRER. #
EELEHET, pH2-3; # T HERBF RAERBEK, pH 1013, ARERAZRELE, H—RNAK
¥ Fe'ts BEBMEHEAKERTY U EYE B =R Mgk P, 485U KKBUSRTEM,
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HRFEREG L, SAHBRBRRHET. 1986
FErXHERESRMA01L% £EH 0 E A K
5000 Jmi , (5L B FEEHHE L 278 JIniizk
TEERREKAEESRE TS, KELH
B, 1985 ELIFTHERAY 2800 Az 540 1l
B ME K TR, U0 S Bk 4 T, 6 2500 udn, fi AR
Yy 10 Jynd, ™ Ei5 8 T THRIBA, K%K
% KA.

BRi = TR RER, N8
BRESERE, SN AR A
R 10 FuEll b, it RAE A SHERE
KLt BATIEIN 48 %,k 24 Zmi(R A& &
B E#L 260 J7uk, & EL 3600 J70E),
U A ER M K HREI B R 5 %, 15 1400
Jrm/ 4, FiN & Ey T B HEH S &% 11000
T/ fEREAREEKEET R, 88 &
7, REFEH EEEEEX, SHBEER
i 30 pul/H, 4EEHFHEHF 100 mg/L,
EAVES%ER 2000mg/L, &4 8 200—700
mg/L, pH = 2.5 fE /K fO R @i & b
M#FHEERA, RAGRPRE. SERE
Wik BB B FRHEFEBAKEMN, B
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10 % 6 1 ¥ & # # P35

1 BREBRERE

FRA (mL) 12 14 16 18 20
a0 LR (g/L) 1.45 1.69 1.93 2.17 2.40
3 m |t (g/L) 1.756 1.756 1.756 1.756 1.756
& KCaO 0.83 0.96 1.10 1.24 1.37
¥ Cu (mg/L) 95.77 88.46 86.09 83.26 80.43

% % Fe (mg/L) 162 158 154 148 134

. Fe*t (mg/L) 135 104 73 49 36
pH 3.08 3.19 3.42 3.48 3.55
Hlalk & (%) 92.22 85.18 82.90 80.17 77.45
Fet 2Bk(%) 92.13 93.94 95.75 97.14 97.90
BEITH %, (mm/s) — 0.12 0.08 0.066 0.053

£2 NEBRSAE

SifigEAK (mL) 213 290 I 348 407 445
LERIG S B (mg/L) 79.61 103.45 120.02 135.79 145.41
®itm S™ & (mg/L) 102.8 102.8 102.8 102.8 102.8
Ks 0.77 1.01 1.17 1.32 1.41
Cu(mg/L) 4.30 .30 0.43 0.25 0.21

& @ Fe (mg/L) 189 178.5 185 158 156

= Fe't (mg/L) 18.8 8.8 5 5 5
§ S (mg/L) 2.4 8.7 15 20.2 12.6
pH 4,00 4.02 4.05 4.09 4,10
= Cu (%) 25.8 16.9 11.5 8.5 7.7
B Fe (%) 8.6 5.7 9.3 3.6 2.9

&

B Al (%) 13.65 15.14 16.06
FAE (%) 94.3 96.1 99.4 99.7 99.7
BHEILHE #,(mm/s) 0.41 0.27 0.18 0.14

TEF B EEK (&% 103.85 mg/L, &
21840 mg/L, =gk 1716 mg/L, pH 2.5)
1000 m} HHEEIN 12—20 ml ARE, (&FE ik
#122.65g/L), RBERME 1,

E—EXHET, ~BATHRHE » =
17O (mm/s), Hrp e GMA RS
&(g/L).

(2) BB, MERBEKTHRR

RE—-BRMAERABREKRREN EER
(&% 75 mg/L, W %251 mg/L, =#H%
226.3 mg/L, %% 0.13 mg/L,pH ~ 3.2) 1400

ml FRAE B, HIMA 213—445 m! & GE8E

K (&0 602.9 mg/L), aEAKER W F
2

E—ERET. ZBEEIE » 2813

HEEY: w= 10770 (mm/s)
A e X & MARE (mg/L),

(3) B=BLMET REE KPR

EZA 2000ml EPMAB - BRE&R
BOKTLSEER LK 700 ml, HZE4-NA %
FEERK(BEEAK) & pH~ 7, #HAR
WLk R L% 3, '



* 36 o ¥ % #H % 105 6 49
#3 PHBSRAR .
EFEA (mD 1180 1019 915 765 805
pH 7.0 7.0 7.1 7.0 7.6
= Cu (mg/L) EN A KW 0.071 EN o] Kl
=1 3 Fe (mg/L) 0.69 0.69 0.69 1.69 0.15
#® Fe*t (mg/L) KR KiH K KK T RN
s (mg/L) 0.13 0.16 0.07 0.33 0.26
V (mL) 150 125 145 150 125
by s& (g/L) 0.70 0.55 0.70 0.60 0.60
Cu (%) 0.35 0.15 0.054 0.077
w Fe (%) 10.49 11.15 12.13 12.:8
Al (%) 18.69 17.90 15.72
i u,(mm/s) 0.157 0.190 0.183 0.186 0.180
*sm ABERPIETE.
R % ARLAK
Q19.65 EQ 03:54 QL7 MR
Cu 102.69 Ca0 52074 S;I 1645.4 Q3529
TFe 1672 PH 1329 !
pH 127 H 12 -
Fe’* 15713 %78 P12
pH 258
— R ot 38 3 7/ SRR -
—B R %) Q 18.94 B Q19.69 | Q' 93159
- C . = _
$320X 1500 Cu 9699 | $300x1500 u1L14 ZB () Cu 0:052
TFe 276 Fe 2153 ‘$350 X 1500 Fe 172
Fed*t 2403 pH 422 SS o5
pH 2.95 / Q11,93 1 pH .22
s 1 Zpiti
€0.979 Q1563
S, 1L40 Ss o8
Cu 12.99 Cu 0.38
. F;‘i 6'333 Fe 651
Fe 34, Pl 4. .
pH 357 pH 7.65
B2 ABp&RBRERTR

vmpryii (L/h)s so EPEKY (8/L); BF&BE(%);EHR AR pH SMgK (mg/L),

MEIALE=ZBLEKRPERE
0.071 mg/L 2N, X FIHER R, A JTE
#9¢E 0.157—0.19 mm/s Z[f].

2. NS

HEEDERGTEEEBHSH, &&
FEAR B EBR , AT KRR R Uk,
BAL 4 KT TARER LEREKE ) 20L/h

N EERERR, — 2 ERRARIR AN
ARSE, SEHRERE SO BECR LA
2,

— BEab ] RS 05 91.82 %
BESFIE] A A SE 35 4 89.82 % , B A1 21T 4
82.39%, BRI EE N 12.99%,
SR LERERE, BPRHSREAATLE



10&%6 M o=@ #® ¥ ° 37 o
mk .
VY. T,
©101.15 it S o
Cu l01.29 CaO‘ 12.68 Q5.9 Q261.64
Tre 2069.1 OH 7 ST 33554 [OH] 15671
Fel* 14099 [OH) &1, [OH] 22362 pHILT4
pH2.43 pH 13.70 oH 12.09
—R b TRLIEE g :&_l;ﬂﬁh—
) ©106.39 B Q1L | B U] Q 297,65
x Cugs 85 & 700% 1800 Q3232 5 350% 1800 Cu 0.238
& 860X 1800 TFe 6404 Cu 0571 Fel1.47
Fed* 5155 Fe 612.27 SSSO.ls
H3, 8.4
pH3.43 pH3.84 ot
\ e —HER ZEREM
0697 . -
So 68.7 So 23.36 Q213
Cu 0.094 Cu28.68 SO 21.2
Fe 234 Fe 6.99 Cuo.248
H 332 pH 393 Fe 29.30
> - ‘ pH 7.2

B3 RIHERBREELR

#frmad o(L/b)s BHEKY so(s/L);
b

3. KA AR

LR TR G LR MK TR R L N B AR R
FART 5 5,35 100 L/h (BT KR ED
370 L/h), —BFHRERNAERHER/KDE
BRI N A, & T s R BRI HLS
SRk A IS SOK 28 3 i A,
SRR ESE-EHERE, A% EE S
198549 HI0 HZE 10 H11 H ,E2E =9
7. WEFHHEMNTHE 3.

TSRO BIREET 6k, HibakE
R RRE TR 4T,

E—BLOKRALB CO PERNEEY
1639.8 mg/L, >4 TR i% & 1380.6 mg/L &9
1.106 7, — B Fe AU B R E A 96.15 %,
HAYE R % 90.17 %,

FE_BRIMABRESHE KR S 8% Y
104.5% mg/L, 45L& 62.5mg/L fJ 1.83
&, BN EHEREL9932%, Z—
B R BB AR SEIHE G 89.6%,

B eR(%) ;B etk pH 55X mg/L,

BETPENRETSHR Y 28.68%., =K
WA pHE 7.17, 35703 6.10—8.63
(&Bhr). P& 0.236 mg/L, WHa)EH
0.005—0.81 mg/L (GE#R). EXE#H0.18
mg /L, P55 0.08—0.93 mg/L (k7).
HtEWR B85S &
F2E ST BRI,

= 3 ®
EMET B KRB =BG A
ﬁ%,ﬂuﬁLEFmﬁﬁﬁmLﬂ@%m
bR, RELETH LA, RN Bk
BT IABRY S R A RS i i Bk,
2. B K BRI 4 B5 BT
89%, HETEHEE 28% Uik E L &
1, ST HELLBOKER SHEr —iEi
ERE.
3. F—E P BRTHIRIEME a7 8
CaO “FikFHME"H 1.05 F A4, HE
F—BLBEE oH A(E3.4—3.6 2], M7
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o EmERAENA, T/R_BREERES
ArBEAR. 58 = BN & B B /K L ReT B i & 5T
ST MR EINETH LLEEARM, M
R B bW pH £7E 3.7—4 (Al &
WEtt RERS L HAEERE, HHERA
AR, IR 32 AT #E ff — B b oh ] ek
&F99%., H=Bhfnih BN IRM: B K8
Fen B — M ¥ B oH 6.5~ 7.5 5], tnig
WK% oH PREHIE A Nk H 8.5,

4 TR —BERE Z B BIN R A ok
BRI R RS R &, RMEK &R R,
BERNEERARA SR £ BERK, A
EHBRAHREEEER N EAZWRE E
PR ATTIERE s th— M LA 2 I 4 R
JEREHEEHEATRESREF. BTR
mitERASEDhRAFE -t &R,
AELTRHRRT REFp,MEEER T —%
EMAESAPNBIKGRERE, BAFE R
Hl4 R nEYH (NaOH %), #R
Bk, mASK2BERIEFA, TRSHE
.

5. B—BRGRE A ENEPERES
2R, oH 7E 2.8 Z 3.7 28], KAg#ph
Hik, FEZBhAEEKEREA 98.26—
99.75% , & T R84 0.07—0.16 mm/s,
MR —RERER = BEEhHTHE—L
B, AEFHASEDY (B pH7.3), H
BHiliss = B HE & & K & IR ZE 94.97—

o R A i i i,

(L#E5650)
EMmEEhEES, FRTRELRER
FEREIER TE&a.
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11 Hikuma et al., European J. Appl. Microbial.
Biotechnol., (8), 289(1979).
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to determine the optimal numbers of stations for moni-
toring water quality in Xiamen region, Fujian Province.
(Sec pp. 26—30)

Radiative Levels of Indoor Environment in
Xia’n City

Qiang Yonggang er al. (Shaanxi Provincial Station
of Sanitation and Epidemic Prevention, Xi’an)

This paper presents that the radiative levels of in-
door environment in Xi’an City were investigated with a
high sensitivity thermoluminescent dosimeter—LiF(Mg,
Cu, P).

The radiative doscs absorbed by local residents were
also evaluated. The results show that average Y-radiation
dose in air absorbed by the residents seems to be 9. 10 x
10-*Gy-h=' and the contributive component of cosmic
ray to be 2.82X10 *Gy-h™L. The annual effective dose
equivalent and collective effective dose equivalent have
heen determined to be 374 uSv and 1.36 X 103 Man. Sv.
(Sec pp. 30—39)

Study on Treatment and Utilization of Indu-
strial Wastewater in Dexin Copper Mine

Ni Dong (Beijing Central Engineering and Research
Institute for Non-ferrous Metallurgical Industry, Beijing)

Dexin Copper Mine is one of the largest mines in
the world. The industrial wastewater discharged from
the mine is more than 300000M3/day. The acidic water
from the mine in brown colour contains a lot of heavy
metal ions, such as ferric ion and copper ion etc. The
pH of acidic water is 2 or 3 while the pH of the tailing
slurry and sulfur-bearing basic water discharged from the
concentrator it [0 to 13. As it contains comparatively
high sulphur ions, this water threatens the environment
around the lower reaches of the river and causes big lcss
of resources.

Since Fe®' in mine acidic water is ten times higher
than ropper ion, the addition of lime can remove Fe’+
in the first stage and sulphur-bearing wastewater is ad-
ded to form sulphide settlings and recover copper in the
second stage, In the third stage, the process with addi-
tion of basic wastewater for neutralization is adopted and
throngh multitypes of tests, the water can be discharged
out or recycled for use. At the same time, copper ion in
water can be effectively recovered, thus environmental

and economic benefits are achieved. (See pp. 34—39)
Ambient Two-Phase UASB Process for Treat-
ment of Brewery Wastewater

Yan Yuegen, Liu Jingsong and Hu Jicui(Departmz=nt
of Environmental Engineering, Tsinghua University, Bet-
fng)

Perfor mance of ambient (25°C) two-phase UASB
process treating malting wastewater (diluted to 2000
mgCOD/L bas been investigated, It is shown that this
process has a high treatability with organic loading rate
of 18 kgCOD/m®-d, HRT of 2.7 h and soluble COD rea:
mcval of 86% on 2 methane phase base. A systematic
research is also dooe on the performance of acid- and
methane-phase reactors and property of granules. (See

pp. 39—43)

Rapid Method for Spectrophotometric Deter-
mination of Sulphate in Surface Water Usi-
ng lon-Exchange Separation and the Sulphate
and Chlorophosphenaze IlII (CPA [II)-Ba?t
Complex Reaction

Qi Xingchu, liu Guoping and Zhu Yingguan{Re
search Institute of Environmental Science of Ganziou
Prefecture Jiangxi Province)

A rapid spectrophotometric method for determini-
tion of SO}~ in surfacc water is reported. It is based .n

the reaction of CPA I1l1-Ba®* complex with SO}~ in
acidic medium in the presence of ethanol, Beer’s law s
obeyed up to 120ug of SO}~ in final solution. The
molar absorptivity is 6.3 X 10® liters « mol™' - cm™’
at 500 nm, and the coefficient of variation varies from
1.85 to 3.10%. The absorbance remains stable for at least
24h and the interfering ions in separated by strongly aci-
dic cation-exchange resin. (See pp. 51—53)

Study on the Microbial Membrane Electrade
for BOD Determination

Sup Yusheng and Liu Xionmei(Hebei lnstitute of Chein-
ical Technology and Light Industry, Shijiazhuang)

The electrodes of four differeat microbial mem-
branes have been prepared for determining BOD in waste-
water. The linear response range of the electrodes is
10—60 mg/L for BOD certified reference materials, The
time for reaching equilibrium is betwcen 4 minutes (for
low limit concentration) to 7 minutes{for high limit con-
c-atration). The electrodes has sustained the initial s=n-
sitivity over 20 days. Compared with the standard methsd
for five days, the microbial electrodes prepared for de-
termination of BOD have obtained good results. (Sec vp.
53—57)

Multi-Target Optimization of Environment-
Economic System

Liu Youci and Ying Longgen(Department of Geog-
raphy, East China Normal University, Shanghai)

Target programming as a kind of multi-target op-
timization tlechnique has been found to be Increasingly
utilized, Taking Shanghai Taopu Chemical Industry Dis-
tiict as a case study, the authors presen: three alternative
s hemes for reducing discharge of pollutants: (1) reduc-
tion by 5%; (2) reduction by 10%; (3) discharge in
conformity with norm. Then, they sei up a model of tar-
get programmning for the environment-economic system of
this industial district and performed multi-rarget opti-
rizatian simulation for the system by means of a com-
puter. The results of optimization provide concrete app-
roaches to rational adjusument of trade structure, which
will better coordinate the two principal factors of the
system, . e. environmenr and economy so as to redress
the existing random state of environment-economic sys-
tem of the district. The system has its integral and com-
The optimization schemes not only

(Contipued on p. 83)

prehensive functions.



