P 58 o

¥ % B %

11 %1

R EZEARKENP IR

& MR

kB

(HERERENRBILER)

ME  AXEBELEHNBRFRT AP RS TEERERNRONA, QFK&DENY. AL

VIR L% KO0 L B A S5 R R e Roe s R,

EA—MARWHERRES T F &,
HEENEET ZAT &SRS, Wk
HERA OGRS RS R
VOB R IEE B TR AT ER B E O AL
FTEMR. LFRE T ERER TR ETTR
LB, S RIHA T RSG5,
HEPEN . Ki5RPIATRG 4. AL
B T A RAER,

— kFERASFHERFRE

RO R R T KB T S B
BHAR., HFEACEBEFRTIGEAE
R:

A S A4 ]

1A

B RN SFEMR

1) = ¢, - 462 O)
d:
A b AR ek a3, FE Bk T80k %
E%E (]5“» *ﬂﬁ%;&ﬁ ¢em Eﬂ:
Dot = Per * Pem (2)

dC(e)/de RALE RGN I, [b2ER e
SREE T ReE 4GNS | gk MlE (WE 1),
BOZh o #rik, BT R AIG ST
S8R HERE, T TRk
TR, (LRI —E I H BN
BRL5) 5 L I 4 U A vk BE ORR B, XTIt ol
BER D RETWE.

= RFERREEKRSHPIILE

L K& BN R e T

— BTN FE e (b R Y RN AL
RMHER, RBFEESSEFERIERNE
FACHBERFFVER. ik, S TIES
CEL THSTIMONER L,
RATRMKAK. RAKRSZKFTEE
&g, FEIALE, CEAZRTIY
RIAAZERENE, R aE—E2E4E
TLENE T WK R85 5B 8. 3.
BAMReEmWE, URHE—%THY, o
§¥7, S0{7, I;, CN™, SCN~, NO;j, NO;j
%, Montano SWEYEER (lucigenin) %
Yot A BUE B R KH ppb 0 (11). Miller



"ugm
a0 e 3 = f)-H,0,-OH ™ LR A AN
sekh (1), KPR 0.5ppb, HIEEATH
ME KA KPR, EEYHABER
B R ICHARIE T BRAK. MIEAF
45 PREN YK SRR 4, BUS T IEREHNA
$5 {EEDTAEZET , i &% % (luminol)
R Itk F AT RE K e s (D™, Marino
&0 ¥y (lophine) KIRFEETR
Bl EEARE, WETREAKPHE
(), % & EAEREN RS R
#e. Seitz fl Hercules' Ff&XKERN
REREI T SAD PRSI, XE
B HPR 5.6 X 107?ppbFe(1l), BRI E
EETONKD BSOS R, TR
AR ST B BRI R (1D), &
ERZEERTNE. EEBILE
¥ -HOrFe* (bR JRMEIMRE, W
B TSR ER GRS, e gk
RREERS, % (1) WKRHBHRE6X
107ppb, HEH BT AL,

b2 R BB T e K RN
JBE BT 4, B A RIE KR M E e L.
Marino ZWiRE,7E Fe(CN) H#ET,
R &XEERARR KT H 0., Cl,, HCIO 1
ClO™ %, WAl fHiZrtRARNE KB
ClO;®, EFYRMEER -H,0,-Cl0™ L
RIERRLBE T R FKRREEE, &
¥ NO; F1NO; BIFEH NO, #RJ5H NO-O,
{LERIEI BT NOy FnNOym, %
PO #4L B PH: J5, 1 PH-05 {L2ER R
RIMsE PH,, FLXFIWE K PO B
BB, EAh, KRR H,0,, MaOp ZEHL
] AR TIE.

2. KRB H R ER IS

F L2 R YEIE RN K R fE Bl 2t
fTERST. HEEFREABETRE, F
BEMAE HO,, BTN H2-(3, 4, 6-=&
RE)EREAERGERNE H0., Mifg

ATME KRR AR R AR oy & &, -

FoOo% WO 59 .

Marino "R FARAERS MaO7 MIRI{LE
RIGRBIME T RAKP (o Eme. RITHE
E, MERLFERGESERIEER (o
HPLC) &, ML R FE TR R K&
B R E R T,

3. KR A B L SRR E

HT=#RREATP)FEET AL
WBLiRS , Ef ATP YA Z 3R KH
EEME”, ATP TR UEDCRIIR K
B R AERESY, XF5 R R
FRURES B YR R A RO, ERITON JUE A
YEEINER. FIREDEOLZEEIT
B RS A B 7E % HUKHE R BRI, AT
WH ATP SFTHRNEENE, HEaHR
EBBCRMA TG YR, Flin, TR
TFEEVEDHRZEKDR, B ATP B
FRABRUEBHSEDBSEBH THRE
Fir U5 B A B TR 5 TR OB AEL 3R 38
XFh 18 7R B M B 7 $8 3 (autotrophic
index), FI'BRENARNE VG RDE—F
REHITTEEN,

=, ABRERAFHERSENPHER

At b+ ER, Y—HSELERE
AR B FEA B A S5 3mey b &,
LR EEFRENFEERRT —4 ;K E.
M, AGTRTDAIRAG EE S A ST i 60T B 3K
. HIBHESHLER DI A RS
KR53 RN E LSl NO,, 0,)%H
BRI ERG S, P) & K WIS W FIE
K., BEATENRSTHOEELE Y. S
AR ESE,

1. NO, NO,

NO 1 NO, RSN EGFEMFRZ
—, BIF ARSI FER N EE TR A,
ThrushZ "W TERB, NO 50, &
NI RBMA K NO,, RjarsdbHEs,
W),



¢ 60 - ¥ & #® %

NO 4 O,—>NO¥ + 0,

NO, + hy 3)
(2 = 600nm)

DUBEOZE R T i% 71 AY NO L2 R B EMEEE
ATRUASHE N0, XT NO, Kl ,
N 55 e 1k 25 48 NO, # 4V B NO, X518
I HsE NO 3e##ll NO,, Charpenet Z£
BB E A R YA NO F1NO, 4T TH
if {5, Fontijn EF|H NO, NO, 5K
JET- (B H, AR =4 L2 R ER
A NO,(NO + NO), iX Fiy B Lt IER
FEERARBM, Jenkins F0 Gill F| A
“NO,” b2 R I Hra e T HRMSH WY
EREMY, HRETHENER™, —&
LRERER, BEEREAEENRSTH
SRENMMERHEHELER, MEAREER
HR 2545 B VTR M AR BB

2. NH; FRREMLEY

NH; (9 e X T B E R Suh 25
RBPEARREAENN. BIEER
NH; 8L NO, #KJGH NO-0, k7%
B2 Sk BUE = AE RY NO, ATl All18 NH;
BIR DY X T5 RS R R4 R TUE ,
9 4 KB L B NO, 485 il NO-O; fh2%
RGO L Y.

3. SO, MAEEHLEY

FFH (0)5 SO, i E T FILE RN
R B

O + O + SO,——>SOF + O,

SO, + hy (4)
RN ER K G FEARAT 280nm 4,
B R A RFRNR SR @ SO,
£ 4k M 2 75 4 100ppb F] 10000ppbSO;, f
it SO, ¥ WFRRAIE 1ppb, SAEHH HSS,
CH:SH %75 ClO, R Mm% %,
XA R R ATE HS, KlfR% 3ppb™,

FF O, 5 H.S, mEESmALY IR E

11 %1 3
’¥, NERCHNESE, FATELH
{6 R YR SR W B E K SRl SO, HaS
. —EBERAA WS F) £ K HE, 2635 448
Rt XAB Y SR E R ST & Rk 4 .

4. Oy

Bersis SFRAIA] O:-FFHH B-m & T
B~ OB R B AMETRET W RS
(0™, Oy 5% FIHH B &R 2-F 3 2- T 1H0
R R R TR K SRS ER IR W 28 |,
ERRER O & BT, M B EIRERE
# O; B (Py 5 Po, By 4> R )™,

5. G AW

JFRENERSE NO,, G584
i RHERENGUNEEGRX. KR
FET SBENEWENAE RN, WXt
EIMCH, LR, RRSHEs it
P,

6. K&

BRTEE. SmAeEweAeFERRE
TR, HEsKERBaRLER
FHEEMPLE W, Mereny FFHEXIES Cl
ZIEML R IR B T RAENLER
Je M 5E £ ; Stedman EF|H Ni(CO), 5 O
1 CO ZEIMMFERIERMIE TESF W
Ni(CO)", jt4h, B =] NO-O; [L22 % J6
Wz BRSSP EBEE, W HO-, HO,»
%[28]. .

AIMEH, FREEERIIGLEON
Wb e RIEEEEM.

g, &

® &

DL LA BRI RE RN T RNIEE
FEENPWEZERMERE T, BRI
AT KGRMR, CRMBTESIGRY
PR AMEESEN. REARNMSHE
BB TR EA KRN ESR, |
YR ZEREELETRESEE THNEY
. ATHZRAEITERFFSHEOIT
CF#5 55 10



11 %118 73
MR EMEARREEMR AR EATFR
X 7B 4 38 A B X, B 2k AP R 15, BD
s g 7| FARS B3R Ve 0 15 £ T AR R
Wi 5 A A0 TR &S, % PHB 7=
H# pmf, WK BB KRR, BEA
B PR ER ERO TBEE R &R BE, BT
Hook SRR, BRERB TR (BRI
B BRT 5 e HhiX R R B AT SR
be B RN TEHE .
7~ BERIE
MR ROARTEE, 5KED
W Bl 13 R 1 A B K HE RR AR AR B T R £ il B

B ENENE—F TR, WRERE
EAb b2k S A (Y AR M ) B SRS B
BNLEIERA &R I, BRBEEREY
BRI e, B ABRBRR
KHEXEBIEALR, TEEREHEES

5 ® %2 + 55 .

#, BRI RS R KO B IER

2 % X W

[1] IAWPRC, War. Sci. Teck, 15(3/4), 1—376 (1983).
IAWPRC, Was Sci. Tech, 11(11/12), 1—326

(1985).

[ 3] Gerber, A, et al, Was. Sci. Tech., 19(Rio), 183—
194 (1987).

[4] Comeau et al, Water Research, 20, 1511—1521
(1986).

[5] Comeau et al, WPCF, 59(7), 707—715 (1987).

[ 6] Nicholls, D. G, Bioenergetics, pp. 27--176, Aca-
demic, London, 1982.

[71 Zheng Xingcan et al, “Bench-Scale and Pilot Plant
Studies on Biclogical Phosphorus and Nitrogen Re-
moval by the A/OQ System”, in Procecdings of In-
ternational Conference on Water and Wastewater,
China Civil Engineering Society (CCES), pp. 556-—
56V, Academic Periodical Press. July, 1989,

[ 8] Siebritz et al, Waste Trcaiment and Utilizasion, 2,
233—251 (1980).

(KR aHE: 19802 27 B)

(L3S 60 W)
J5 B ARE L RO R, [ Z BROASL B AT
WA BB 2R L S E, BDSUR R
BFFBRZ—, EmEEREERNRREE
KREPEA.

& ¥ X M

[1] L. A. Montano, et al,, Anal. Chem, 51, 926(1979).

[21 R. J. Miller, et al, Talanta, 29, 303(1982).

(31 BHOARG,S/NE, FJ, BEKBIRE, 7(11), 23
(1988),

[4]1 R. Li, et al, Anal. Chem., 46, 916(1974).

[5] D. F. Marino, et al, Anal. Chem, 53, 294(1981).

[6] W. R. Seitz; D. M. Hercules, Anal. Chem., 44,
2143(1972).

[7]1 E/NEE, KBRS 58K,(2),23(1989),

[8] D. F. Marino, et al., Anal. Chem. 53, 455(1981).

[ 91 R. B. Smart, Anal. Lerr., 14, 189(1981).

1101 RsEANI S BR BBk SR > (4)515(1988),

{11] R. D. Cox, Anal. Chem., 52, 332(1980).

[12] K. Maisumoto, et al,, Anal. Chem, 55, 1665(1983).

[13] V. L Rigin, J. Anai. Chem. USSR (Engl. Transl.),
36, 1111¢1981).

[14] D. F. Marino, J. D. Ingle, Jr,, Anai. Chim. Acta,
124, 23(1953)..

[15] W. D. McElroy, et al, Photochem. Photobiol., 10,
153(1969).

[16] BEBARI, fL3%OEAH7 > 39 T, RBFHRMIRAE >
19864F,

[17] P. N. Clough, B. A. Thrush, Trans. Faraday Soc.,
63, 915(1967).

[18] L. Charpenet, et al., Analyss, 11, 327(1983).

[19] A. Foniijn et al, Environ. Sci. Technol, 14, 324
(1980).

[20] R. A. Jenkins; B. E. Gill, Anal. Chem, 52, 1662
(1930).

[21] L. P. Breitenbach; M. Shelef, J. dir Poll. Conirol.
Assoc., 23, 128(1973).

[22] S. R. Spurin, et ai., Anal. Chem., 54, 318(1982).

" [23] D. Bersis, et al, dnalysz, 91, 499(1966).

[24] P. Almedieu, et al, Rer. S¢i. Inszrum. 52, 432
(1981).

[25] A. Fontijn, et al, Environ. Sci. Technol, 9, 1157
(1975).

[26] G. Mereny, et al., Proc. Ins. Symp. Biotumin.
Chemilumin,, p. 272, 1979.

[27] D. H. Stedman, et al, .4nal. Chem, 51, 2340
(1979).

[28] C. A. Cantrell, et al, J. Anal. Chem., 56, 1496
(1984).

(I FS R 1989424 H28)



(cantinued from page 96)
the lowest value in Lanzhou was high twice as much,

but its highest value was similar to that in Beijing.

Application of Chemiluminescence Analysis

to Environmental Detection.

l.i Xiachu, Lu Minggang (Department of Applied Che-
mistry, University of Science and Technology of China,
Helei): Chin. J. Environ. Sci, 11(1), 1990, pp.

The application of chemiluminescence analysis (o en-
vircnmental idetection has been reviewed in this paper, in
wlich the chemiluminescence detection of metal ions, inor-
ganic compounds, organic compounds and biomass, and
the chemiluminescence detection of air pollution are ex-

plained.

Characteristics of Acid Rain in China and

Primary considerations of the Strategies.

Xu Kangfu, Hao Jiming (Research Institute of Environ-
mental Engineering, Tsinghua University, Beijing): Chin.
J. Environ. Sci., 11(1), 1990, pp.

This article introduces briefly the control strategies
for acid precipitation abroad and the main features of
acid rain in China. Based on variant effects of the con-
ponents of airborne particulates and acidity of precipita-
tion, the attention should be paid to sources of SOp emis-
sicn, ascertainment of the main controlling factors and
selection of environmental goal. According to the pre-
sent situation of investigation, the authors have offered
a suggestion on methodology and principles of the strage-

gies for controlling acid deposition in China.

Optimum Distribution of Industrical Water
in Shenyang City and Analysis of Its Econo-

mic Benefit.

Bian Maoxin et al. (Liaoning Provincial Institute of En-
vironmental Protection Sciences, Shenyang); Xu Hongtao
(National Environmental Protection Agency, Beijing):
Chin. J. Enmviron. Sci, 11(1), 1990, pp.

This paper describes the principles of linear prog-
ramming applied in Shenyang City for optimum distribu-
tion of industrial water. From the viewpoint of water
resources, the direction for adjusting industrial structure
of the city is proposed. The authors have studied the
calculating method of economic benefit for optimizing
industrial water distribution. The results show environ-
mental economic benefit is obvious according to calcula-

tion.

System Design of A Regional Environmental
Management Information System— Software
and Hardware Environment and Main Menu.

Situ Wei, Chen Shentong et al., (Department of Environ-
mental Engincering, Tsinghua University, Beijing): Ch.n.
J. Environ. Sci, 11(1), 1990, pp.

This article outlines the principles and procedures
of the system design of a Regional Environmental Mana-
gement Information System (REMIS), in which modular
design method has been used. The REMIS hardwares
selection, software environment hierarchical relations of
the functional modules and main menu of the REMIS
have been discussed in detail. Hardware selection should
reach identity of system functions, cost/benefit analys:s

and expansibility.

Current Environmental Situation of the Lia-
odong Peninsula (Dalian Area) and Its Inte-

grated Renovation.

Chen Tao et al. (Institute of Applied Ecology, Academia
Sinica, Shenyang): Chkin. J. Environ. Sci, 11(1), 1990, pp.

The ecological environment of Dalian area in the
Liaodong Peninsula, as a whole, is gerting deterioated.
Three main countermeasures should be taken to harness
these environmental problems: (1) rational utilization of
nawural resources for controlling water pollution and soil
etcsion; (2) readjustment of distribution of industrial
trades and removal of major industrial construction north-
ward; (3) Development of agricultural economy, speeding
up agro-ecological construction so as to avoid soil ero-

sion.,

Research on Natural Radionuclide Levels in

Soil in Fujian Province, Southeast China.

Gao Weiwei et al. (Provincial Institute of Environmental
Protection Science, Fuzhou): Chin. J. Environ. Sci., 11
(1), 1990, pp.

This paper reports the natural radionuclide levels in
soil in Fujian Province. 248 soil samples were collected
and tested by using spectrometric and radiochemical ana-
lysis method. The results showed that average concentra-
tion for U-238 was 55.5 Bg/kg (13.9—136 Bq/kg), Th-
232 97.1 Bq/kg (19.5—260 Bq/kg), Ra-226 62 Bq/kg
(18—201 Bq/kg) and K-40 627 Bq/kg 24—1627 Bq/kg),
and that natural radionuclide contents were different with
topographical {eatures, land forms and soil types, which
were higher than those in the normal areas bome and
okroad.

(continued on page 92)



