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FMERSETZLE S HER B E KT

WER

EHE HLE

(REXREFFETEE, L 100084)

M RARKRELFE-EDBEREED- PRGOS, BETRARNBAETRE, UREENBRELRES
MEETHLS. SGERY. O URNTERYBNYREERAEYRBR N E, SO ABAHTE
5kg/(m?«d), SOi~ £BREN 80%; @ ERMAYRNRF, MALDEREBAT 90%, Hh 95% MmiLpse
ek S° @ BRI N2 COD AR MM TA 15. 8 kg/(m? » d), COD XBE N 83. 3%, Wik T ¥ COD K=K

4 87.6%, SOI~ XBEN 99.4%—100%.
X®iF

ERT. #25%47 W R — 0 A 7= Bk
B, BEERKBEENYIN, EEERBEEN
BRI SO ), RARHMHREATEAE LK
BEK, B ER SO Xt HAEH (MPB) =438
R WA AR R, B T T
PL#EFT. RF SO X REE MBI, i
FEREHNIMEENHITTHEAFRD, M
AEEEFEIT T H B SO W H %o
KT, Gao Yan FIAIRMHERE T LA EE®
WERRLEKREBRIFORR. SEHHW
MREIZHAL, KEFMBRHER VSR ERE
VBRI R, TEEARMNARRIER
B (SRBY¥ SO~ R RS aLsy, K SO 3¢
MPB g3 &l w, FRAE 5 5 R N 28 69 B 453
7. ARALZAES SO HHUEKE M
DA FHENE. ZHEXHAHRE TS 3#4T
TE, RRT GLERER & JF- 4 4 1 BR 5 1k -
HELB TERRBA.

1 #HE5FE

1.1 ABHEE

RETZHEBMAE 1 R,

BRAER NS ERAR N RE T RESN,
BESHWESDTIC. HHtYRNBEXERT
iB17,

1.2 FEFE
() MERNSE HAEVEHEHR 8

BFRBREAIEK, RREXFE, WHREATLE.

Bl RRTEHEE

L Bk 2. HHEE 3 EERABEGST)

4 BERNSE 5 WELYESSE 6 FH

R 7. SE 8 K o SEHEH
7 810 mm, MR 73 mm, HIPGHREE S E 560
mm, HEEEH 2.28 L, AEHFRKL 8 mm, 5
# 10 mm, & 14 mm,

(2) Bk e HBEREgy. %
H% 100 mm, THER 62 mm, FF 2.5 L,
BORL 5 2K 3R, B B 530 mm, HEKR
1.6 L, BEFER 25 mm. & 13 mm,

(3) AR A ERXREBEE
(UASB) R V4%, AHLBBE IR, & 525 mm,
AZH2.1L, REX KN 75 mm, & 365 mm,
AR1.6L,

1.3 RBAKRK
Wi F 7K B %K i F B2 AL R .

» ERXERPEEEFHHE
o Pila] 4
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16 % 3 A

%58 4.5 g/L, K,S0, 0. 90 g/L, Na,SO, 0. 74
g/L, KH,PO,0.11 g/L, [RE 0.27 g/L, T &
- % Mo 0. 01 mg/L. Co 0.01 mg/L, Ni 0. 01
mg/L. Fe 0. 05 mg/L, 7K ft: COD % 5000
mg/L, SO 1000 mg/L, COD/SO;” =5 : 1,
COD:N:P=200:5:1, B+ AN pH
) ﬁ&%]&7k Na,CO, E*J&bl]ﬁo
1.4 EMISE
BRI R 28 RIS R Sy JE IR b /T i K
REFE AL TSR, BT & SO BEAK#EFTT
Y4k, V58S VSS B:fE % 6.0 g/L.
JR Ak 40 S B 3% Hh SR T SR M B A
HiEi R S ERIS RV REE RE
BESR, ERTHRMER NS EKETTE
Yk, VSS BF & 16.8 g/L,
1.5 AWmE k%t

® % ¥ % *9:

Y. BiEE; pH. pHS-2 BIRE; BUE: R
WEE; VFA: SHEHE; BHE: YSI-54A
Y.

2 RBER

2.1 BRI EHRIEST
RENBERG, JFiE 5 she) B KIZTT,
SO~ EEffrHR 0. 25 kg/(m® + d), %S0 %
BREH 8oL BT, RE MM, REEEN 0.2 ke/
(m*+d), B 20277 H, ARAFMEF 1.0
ka/(m®«d), HBRFEN 0% . M5 RV EFHN
HHEfT, RWREEER 0.5 kg/(m’ » d),
Zit 2 AMAmiEfT, AR AMIKLF S5 13
kg/(m" « d), SO;” REREN 80.4% , BT LR
d1 COD EBER 26%—35%Z 6. HK VFA
,2942. 6 mg/L —3267. 7 mg/L, P Z B &

COD: BB E; SO : ek Mk 70%—77) . RNBFEETSHTILLAE 2,
1o £ 5
S 8T —
£ 2f e P
&
= 0—
£5r
o
?.,. 4 [
g3 4
S w2
» M|
- IIM il A
1000 Y

] |

80!
¥ e 2
g

-1 40

— 60
80
HY]

SO LB« 20

10 20

30

it it gd)
B2 BMERNSFBETER

2.2 BHAYRENBHETER
BB RN A ES M, £B3. 2
FERP, PRERHRNFFEXNEREE
1.5mg/LER, 2 BHE, REBETHES
FTRE, AP EREELD 0K E, HF
BUER S. FEISHBILYEZBRENY
90.5%, Hod 97. 2% EALR S°, HEH K P
H.S B & &{UH 0. 08%, i ZBREM 2.8%, i#t
HAK SO XKELABEL, EFTTEF

COD ZBRFELHH 10% . B H LT 5.
2.3 HHRENBNEHRIET

2% 2% B e AR I R 258 X A B S R K B b 38
MR, BERNEENGE, BRERNSERN
B3, B3fs COD K 3.0 kg/(m® « d), iBFT
HREH, 4 COD £BREKXTF 80%h, RERM
BAM, KREEENL5—-2 kg/(m* « d)
1M MANETN, ERAMEIH 15 8
kg/(m?®+d), COD X %N 83.3%, COD =
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HEES

] ting/L)

2
1

[SO

100

) 1
8 10 12 14 i6 18

& fretiE(d)

B3 BB R RETER
|EWO0.464 m /kg, EAKPFAF SO HEH
AR BRERE N 5% —100%., &R
B, RNSBBRELHENE, STERELE
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w14
as .
E . ]Ob—
&e ¢
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8 2 o|? WWBOV

. 80 g

3 4000}¢ %;wg
o 3000k vt
E 2000 WA
8 1000 \-lé-«r“w.':
S % 5 0 15 %0 25 3 35 40

EfF A
B4 HRAEREFNETEHR
3 BR5iH
3.1 MWBHRNFETEROEER
ERMAR AT, 21 S0 XBRMRME
REBMEDE, ARAH, oHE, MH D,
BES.
3.1.1 ARAHSHMAEYER
BERAFEEYLABEFEENEMSHZ
—. BE—ERHT, REBAMEY B FEE
R—Er. Hit, ERAAEEF -MRE.
BT EF, FRAMLFARFEIIMRELZ
W, BREFSEVYBZEWPFEXR. AH
RESHREFBU YA SOI” ERBEMEMR, £

B S

16 % 3 8

BV, ENESREETRN.

W 2 5, SO BT RAE M EER
HEBWABK, SINESE 43, 56:2/7H, BT
BHRY, ARRFEES L, BR SR,
RMHERFMEFERAEL . AR 1AR, &
AR SO £REHB TR, {Hx SO
FROFHEEEEB YW, RS 2 Kok
Hf, SO ERAKHE LAY, HEE
RENSHN SRB A RHURME, BETRNVE
FK SO WERRAHERE T ETNREYE, X5
B4 I 1 55 18 AR 5 T S B BB L 4 MPB 240
#36 COD £ % F M AR, SRB®E
o AT B, X BE R b SRR
RN % & A0 B2 4k (3 pH {8) T % 18 SRB
BB K.

&1 HAEQ/FTHER
Bt #HkE SO~ ARKK EBRE SO ZBRAM

By (L/d)  [kg/(m?-d)] (%) Tkg/(m3 « d))
+2 4,73 2.37 94. 8 2.25
43 8. 46 4.18 44. 4 1.86
4id A.3° 3,019 77.5 2. 47
55 8. 64 4. )3 92.3% 3. 86
56 7.25 5,61 73.% 4.12
57 7.34 3.76 8. 8 3. 64
58 10. 49 5.35 77.2 4.13

TRy REWMREEGHRE, 217
HRAEL T M SN SRB £ Y&, TiE1T
M EERR T AN BNEYEMEANT
L.

3.1.2 pH{EMWE

FERRAER N oH B H, RiRBEH#*
7KBRE 400—60C mg/L, MM HY pH H N 8—6,
R VAR WA pH H2ERE 5. 8—6. 2, It
BB U L FH & 1400— 1800 mg/L. B W, BiAH
R & £ R R —MER K RH pH
ERETEHEATHLRE.

SRB & pr6—9 M B N AERKHIEH,
BB pHE N 7.5—8. 04, 7 pH {E 5—6 B3{}
REIER K", KAk R#EH pH 7E 5.8—6. 2,
BENETRERSHAKEABENRGT, FE
i SRBE MR ANBEHMEFERE, WHBME



16 % 3 #

W 4 R AR ZE B EL ) pH {H (6. 8 7. 2) R A¥
THAT. _

EREERERNBENPEY pH
4B TREEAHRIE. REXRTE, 4
COD/SO* N 5: 1, RNHEAMBERE 24
FE: —REREAKFEM Na,COs; —RHE
Kl SO R—FMBEEEBENYRS. &
HEKREHT, % SO;” ZRERR, K
PBHAKMBME.  HELE 2. TR, RSN
KEREM pH H5 SO XBREHX, HE
SO~ EBREARMMK. B, BT HF—E
# pH B, SO ZREBERB AW HM P #EKF
Nazcoa B‘Jﬂbﬂﬁo

®2 SO ZRESWE. pH HHIXR

# K SOf~ Bk

WE SO~ xBRx  WE
(mg/L) (mg/L) (%) (mg/L)
490 1000 62.1 1360
485 1000 74. 6 1520
490 1000 81.3 1840

pH

5.8
5.9
6.1

8.6
8.5
8.6

3.1.3 HALYEmH

SO~ MR R Bk (H,S, HS™, ')
%t SRB FI#EEMEIEA. HMMERATRER
HS x4y EEMEEERNREAYTE
SRB 40 f R E AL E R E B 40 M6 R BT R i
B E B FeSUS,

XFHALY T SRB pyipHI &, B RRE
HiRR&GRFEFHEREHNE K, Buress fl
Wood ™ 3§ 58 #4041 SO~ 4L H iy ¥k & =
900 mg/L S*”, M. A. M. Reis F AR TS
REHACD, 547 mg/L HFILE T TLME SRB
AR, AR TR S E R R R R
FHiL Y % 180—260 mg/L, H 90% L H,S
BRFETE, 49 170— 248 mg/L, NBITHERE,
BEREHBHME . BN\ Emaii
FVHAERSE, RBGEYH M X
RN REER, HEBAIERKN SOI- &
BRAaMRERLN SO~ ZRXEK,

3.2 BWBAADELYER
EFEAGT, TERAETHEEKPH

x 3B ¥ c11-

AL EALL S 1 S0, RN
2HS™ + O, — 258° + 20H" @D
28° + 30, — 2S0%~ + 2H* &)

R TR AL Y [T R 58 BT IB AT 8 % R TR

BB R, R (DRHET. Cees J.

N. Buisman S AMKBERESH. Wby

IR S WEEXTEARBRERBILYEE.

ERREN 1 mg/L B, S =AEREKA, 454k

MK BB (K F 20 mg/L)ES, BIERBER

ERE, HiDEE M S0 MEHME 5%.

HEFRRYEESRENZRR LY, HE

BEGAYEEALR S, AH YRS

B, BAEEAIE S° EALA SO

AR B R A R B AT AR B

BRTEAHR. YRNBARAMSHWN

0. 4 kg/(m’® « I, FABBEATREHET

ZRNE 3. HLTR, BABREAIE, Wi

WEBRELKAE LT, ES FEBKEET

B, BILYMERTRT SR, B, BE

SREAE, AERNBARTFEMEDX

BAEKEHN, YESHBEBREN 3. 5 mg/L B, Z

FRES10H, 208 FHBELREIER, HE

K#EERHR, COD H£RIFXE 30%—40%, &

FRS20 0, EPEAHEMENE, BERE

NRIEE, RREREN. EARAMGS ) H

®3 BREENEERETYAROES

BEE  EKEL EBREMR

(mg/L) ¥ (mg/L) j5)| 80 SOf~
3.5 89.3 95.1 8.4 11.0
2.5 86.4 93.4 22.8 7.5
1.5 91.7 90.5 97.2 -

Wt
80. 6
69.7
2.8

0.4 kg/(m® « B, FHMEHZHE 1.5 mg/L LA
THE.
3.3 THAEFFHESH

EFHERETEY, BERMBE SO 8
AR ER, BRT SO £EAEFRLES
%t MPB # B ¥1E M #], BFIEEETZ R
BT R, HAKPRAEYHEZREERT RIL
Wit MPB IR EME, AV ERRHERNY
BRHREHELOET —MEE(THESE 54 70



+ 54 ¥ % 8" #

MHBERE, HEARBEE. EhRKEF
HVBERZ & Bl N 0 S
EHRAE. HERTR, LhRKEFEILH
REMKEERMRBEEENN, Aun/Anw
BB RT 2, AHESREELYHEN.

E3 ZEAERYER

% BRI k=N
g5 37 Anw/Agn BHELZE  SE(mg/L)
1 + 2.6 )3 0. 88
2 + 2.8 EE-og X 0. 082
3 + 3.1 BEE 0. 068
4 + 2.5 43 k] 0. 083
5 — 1.0
2.6 BAMERAFWRENE

REGELNREHE, TREXRET, B
FHERFOREMNIE2EUL, FaiE
TERKREEEK.

2.7 SERIEY
T B f A AR R E YRS, A

164 3%

NWESE, FAFE, REEEAFSLER
R 25 Wl p R (0. 1—10 mg/L), BER M H
FRESHMREIIEAEPENEIRKY,
WAERRERE Y-S TER. RETEH
RERGRWWHE. BRERNURAFEMER
FEAMEEE, HERS. REMTRAG K
WS HE ARG HEME TR TR K.
FABEYHRBAE, AR EETHT AT
¥ KR BRESEYPENBRERAY
K.
£ 300

1 Nanguneri V, Nanda Kumar et al.. J. Assoc. off Anal.
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W N

e

(E8E 11 TOMFRG, FVYERMER N ST
M-y VFA 2 MPB fl I REFE K. B
M, PR NFBI AR, B, =R8E
WIEH . B, BEAPRATS SO ERBB
FIME R R

B 4% 48 R Y 8% 14 /K K B, COD £y 600
mg/L, B4 50—80 mg/L, MBI —&K 4
YR B X R 8% W K #E— 2 Ak, REFILY
ARAERER, FIDETHARERE, HK
KR #— S BB E.

4 G

(D FHERELE4EE SO FHLEKE
T ¥ COD £BRZEW KT 87. 6%, SO~ Bk
K 99.4%—100%,

(2) Y # 7k SO~ 3% 1000 mg/L. COD %
5000 mg/L B, ¥ B RN pHEN 5. 8
—6.2, SO ZBEWET 80%, BBMAH
(SOZ")H 5 kg/(m® » d), COD B HKH 26%
—35%.

(3) WAL Y KR 3 AR A (S)H 45
0.4 kg/(m® « DB, BHIFEHEERN 1.5 mg/L,
B EREAT 0%, K 055 HMAN S,
(4) H AR 8% COD & R i fif i X B
15. 8 kg/(m® + d), COD %[ % 83. 3%, COD
PR EH 0. 464 m®/kg.
530k
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Response Characteristics of Phenol on a Tyrosi-
nase Biosensor. Hu Xiaoya et al. (Dept. of
Chem. Teacher's School, Yangzhou Univ.,
Yangzhou 225002): Chin. J. Environ. Sci., 16
(3), 1995, pp. 1—3

The response time decreases in the presence of
catechol. The principal factors influencing the
sensitivity were described. The ampepometric
biosensor of tyrosinase was prepared firstly by im-
mobilizing tyrosinase onto preactlvated p$yam1de
support which contacted tightly with wax-im-
pregnated graphite electrode. Amperometric mea-
surements of phenol in water were carried out by
applying a potential of —0. 200 VysSCE in & 0. 1
mol/L phosphate buffer of pH6. 50 and 5% 1077
mol/L catechol at 25°C. The preparation, sto-
rage and replacement of immobilized enzyme are
convenient. No activity of immobilized enzyme
was lost during five months of storage, with
linear range of 2 X 107" —1. 25X 107° mol/L of
phenol.

Key words: electrode, biosensor, enzyme, ty-
rosinase, phenol.

Effect of Magnetic Field on Dehydrogenase Ac-
tivity of Purple Nonsulfur Photosynthetic Bacte-
ria. Ma Haizhen et al. (Taiyuan Univ. of Tech-
nology, Taiyuan 030024): Chin. J. Environ.
Sci. , 16(3), 1995, pp. 4—7 '

Some properties of native and immobilized cells of
purple nonsulfur photosynthetic bacteria (PSB)
were studied and compared under the condition of
magnetic field. The results show that under the
condition of optimum magnetic field both types of
cells were thermally and pH stable, with an opti-
mum dehydrogenase temperature of 30 —40°C,
and an optimum pH of 8. As compared to the
control, the dehydrogenase activity was 10% —
20% hig-her for native cells and was 20% —30%
higher for immobilized cells. The magnetic. field
augmented the sensitivity of PSB to metal inos
(Fe?*, Mn?", Mg?*). But these two types of
cells were different in the value of optimum mag-
netic field and the accumulative effect of magnetic
field. The effect of magnetic field on the dehy-
drogenase activity of immobilized cells remained
constant after 45 — 210 days of storage at 4C,
with a dehydrogenase activity improved by 20%.

Immobilized cells had a dehydrogenase activity of
150% — 200% higher than native cells under the
same conditions but without an applied mgnetic
field.

Key words: magnetic field, magnetic biological
effect, purple nonsulfur photosynthetic bacteria,
immobilized cells, dehydrogenase.

Study on Two-phase Anaerobic Digestion Process
for Treating High Strength Organic Wastewater
Containing' a High - Level of Sulphate. Yang
Jingliang et al. (Dept. of Environ. Eng.,

Tsinghua Univ. , Beijing 100084) : Chin. J. En-.
viron. Sci. » 16(3), 1995, pp. 8—11

A two-phase anaerobic digestion process has been .
developed for treating high strength organic
wastewater containing a high level of sulphate.

The system comprises: (D anaerobic filter packed

with Rasching rings which was used as an acido-

genic reactor with a volumetric loading of 5 kg
SO2™ /(m® » d) and a SO~ removal efficiency of
80%; @ a desulphiding reactor with a sulphide

removal rate of more than 90% . of which more
than 95% was converted to S° @ a
methanogenic reactor with a COD volumetric
loading rate of 15. 8 kg COD/(m® + d) and a
COD removal efficiency of 83. 3%. The whole
system has an overall COD removal efficiency of
87. 6% and a SO~ removal efficiency of 99. 4%

—100%. .
Key words: organic wastewater containing sul-
phate, sulphate reducing bacteria, two-phase
anaerobic digestion process.

Information Theoretic Indices and Application t¢
Predicting the Toxicities of Organophosphor«
Pesticides. Peng Ji et al. (Institute of Enviro:

mental Medicine, Tongji Medical Univ. , Wuhs .
430030): Chin. J. Environ. Sci. » 16(3), 199%

pp.12—14

The information theoretic indices and the valers.a
molecular connectivity indices as the characteris-
tics of molecular structure were applied to predic-
ting the toxicities of organophosphorus pesticides.
Radical information parameter was suggested.
According to the data on acute toxicities of 114
organophosphorus pesticides and different chan-
nels that the pesticides were given, the qualitative
and quantitative prediction models were estabi-



