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FEEYEDHEERR I
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(ChEREBRKELYHER, R 430072)

® B -
AXRETHREEDHE AL (SBP System) i XBRIVIBATITLE R WLEEN
B B A S KA B AR BT, AR A KIER B & KRS K T 3#4 H iR /D 3w 72
i, RIS KPR EEET B . HKNBRERBIRE.MALYBEFELAEY, &
EIEN A £ 5KEXRRE Y, RAE KR & TR A5 5] 1.8—4.180,/m?-d
M 7—10g0,/m?-d, KERBOBMURAD. BREME (B#E,ng/L) f1 COD(mg/L)
ZHEXN 1:0.21:£0,02,

KW ALY, I5KATE, KRR, 352 COD

FASAEGERLEGFKELEENTZ MNP, B7E 1962 £ Porges i
TEEM 827 MEMELE 3L M T BEAKNE R ERNEAMERR—BEXDIARS
RS FRESEREAESERE, M, REE R/ HEE R, BB LTS K
B, BE=FEYWEARARE LEBXEDEREE, HOMEY —ERRBELER
g, W5 KRB RRBIEH. M 1985 £F 5, RITREARETHERSYRERREE
URKREEREDPAAEDZAIRBHETORR, FRETREBRETS KOG A4
RBRLE, RO RELERFKEEYNEREIIEE M B, KEAEREY, &
KE5HiRFREETAAGRE, BR— 1 HEMAKEENRRBE KR HURE, EE &
BIBET5 K BER :

BREZGEMERDARATROOART D, HAREREEENIEH. Eit
PR ERBELERS, BRSMIET A TR RIE FEEDBEEREE M
BXBKEESERELE" FERED, WRAAHB R TEL T EORE, NAESHE:
15K BB T, BB TS KPROE R ), BRI AR RS, BREYRS COD K
KA ETNBREHERRAENEL, ESBHRBLU R AKESBELRNERS, AXET
R R ED O RIB I R
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WERLE W,
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AR RAERILH G LWL E HMN U BN E S R B T 347, HABESZATBEK
100t, HBENGZEEDHEBEN FHEAR, | SHEERITARSKEBTMALKE S, FEE
MK CO2 Fn BODs HAMRE, TRRSLAEMEERB. I SEA/KERE, 5
KT A RIR SR E S, 7K 2m, T 390m?, 1 S, KEMNEHRE U Sii—
o 1V, V EEEEULH s40m?, EEETIM, HFEAEMERE, BIMNEAEORNE
HET MURASHARNZAE, SR ST ERMRIT/IFHRK
HEFRM T,

LSAkBERNRE SASERBRUSZHNALAREFROMA f# 8 Scenedesmus obli-
quus REL, R KBS # NS = BB W\ Db T KB R BB K, %
WFEKRE R, I EMNEANBRTE KRR Y, TS5k COD REHEE,H
EHRBREEREK, SHHET. BAREEHEL 30min, JlE COD KE, B
(3000r/min, 15min) f&,EHEIRMBRERY. REIG/KEMEE COD RN 86.5mg/L,
BEik 35img/L, RBRAE® 2.5cm, & 20cm YR HLAEH#IT, HEHERN 50ml, 6
% 40W HGAT A RRM L, JE58 60001k, YERELLY 12:12, REEEHIAE 24—25Co H
KAPIS A (HB No.4) EX @EEF, SR, MENMREREETEHEKXR
HARE KR, BN YEREE 0.05 (Lh&#F lom, #EK 650 nm), MINHEE A 10— 104 /ml,
A—i#tRBNLBESX R, RaREESEEER Ll ch MARBENTHRAREA,
HMEEEER 3 o

2. ML HMIR (AGPT) ATEHEEELR, ATHELERENNRBRHEK
HERASSEEKR LI S, BHRRERYE,NEFKN COD RE,H.LEBR
EAPRERYAET. TRAEIAMNERE, F&. FENSEEREREXRER, EH2
SRGEDHEMAT AN RERAKEMSERE, EHRENELEE LT ERT
W, BEHRNEERIERARTESILMEAL. DUREHRKEBTERERESKIOE
K, HUABERNRRAAREEZ LNEOEER. SHLEBEESR 3 .

3. MEmNE EARARAE I SHERZPHEEYRELRET, ZEEHEE 2
m, EESENE 25—30cm Z{Al, RIBKEMBHE, AR =ZEH#T. F—F
(ZE)BAMARE 0—50cm KZ,B0 1m? KEEH LBF(E—1500L), B_ERBEMRE
£ 0.5—1.0m B4k, R FE 1m? KB EZE(E A 500L), F=EH1E 1.0—1.5m B,
RE Im? KENE=ZBE(E=Z1500L), ZEEMIRERHKE, MNKEZE 1.5m BER
T Im? KEAELEKREGE 15w’ KER), FTRERNEEREERRSENE KRG RMET
KRBT,

PR, BAR 2L I RKBBBITA KD ERERORE, AR RIRE, ¥ifK
BREEBAR.ARRK250m] AREE, #K, EZURHEH BRI UK 2—3 FEFHN
KHiko ALBBBKE, ABNEEHR. OO, ZHERARBERE, —KRK
FENEE SRR ORMNBEM) . MBREMEKE, SRIMA MaSO, RigiHL
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HEE, BHEALRENETBER BREANBHEEN, A—RROAERAE
et B s 2 B SPAT IR A TR /K B, W i 24h S5 BRI B, £ BRI EAESL AT
B E e R, TS R AR B, IG5 R BT Bl A8, BN RRE S
KE (mg/L)o

4. ¢k COD Fix RBFA THEERYHET. BEHNEEFRAOMEE, BOHHK 3
WRIG , PR 0 2R A 7K 0 Ve v 0 410 98 2 0 OPRE (R PR. — R BE O SR, DU BREROU#T KL,
#li5E COD KB, SRFIBLL (3000r/min) WAk B E BRI WM T WA K HFR T3
B, E R B EmR, BEMHRN 6 &, REKERATEI, BiiEYRS COD &K
B Z R EX Ro

2 L= T ) i 0
L SAEESERETKbNEER D

O EYEERERR NG KRR IERNEEESARS, TERRTHELENGK
& B KE LN EE SEMEZFTAKIRNEREN. MREBKEEBLT SMKEE
T RE B2 W B, 7 T 2R I S E RS E i SRR KB, IESZ GG
PIEEEE, Bt E£F BB BEKATHEm R, s KN EBNEER
BARAEFKPREKE D TR 2 BE,

ﬁlEImiz%%ﬁ%T%M%ﬁmﬁmﬁﬁimﬁﬁ%ﬁ%&ﬁ*%éﬁﬁ
HEFRE R, MWE 1TEH, 865 ZF 351mg/L COD WIiE/K, ERSRHIEEE
o MK, HARARE XS ERERES TREEH, COD KE/NTF 200mg/L BT,
HIBE RS IR EE RO T B M AnaR, 96h AR KA R@ B AR Y T X IRy 1.83 £F, 7E COD @&
it 300mg/L MR E R RES KT, &K EEHET CODY 200mg/L #I{57K,{BE(] 96h
HAREEDEY RS, 2 LREFERN 1.4 F1 1.48 £5,

%1 TERESKMREERHER

Tab. 1 Effects of different concentrations of wastewater on algal growth
o i5KKE 96h LB MR E 5 B2 H(%)
Testing‘botge No. Concentration of wastewater Growth rate at 96h compared

(COD mg/L) with control
1-3 86.5 108
4—6 173.0 114
7—9 200.0 183
10—12 346.0 140
13—15 351.0 , 148
16—18 HB-4 100

Control medium

BHRRITRE, SENENEERE LA #ITHR. 7 COD KE%TFME I
200mg/L BB KREETS AP, REAE 16—24h WA LI BB FRMBi € 5 3 AR LLER 5 28
AR RN RITERER , RS P, o MR RRI MRS S Fk
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(Homogeneity) TR, NEWEME, HMEZA(E 1), ERRAY 24—48h N, BLALBARD
BFEMIS L RAR, HEBRELRERDD, PRER(SHEREBE 102 LIFOH

G

AERAR WA 2 WA RS, 5
\%% q . BEIATHE (8 1), SRS
BB ARNIT, TR R R

%, MRS SR B RS

Y/ ¥ BT kPR LR BRI R 3 d
0y ERWEAI RS ER, ARG
‘ HA R B, DB AT,

Ty R RHNARRLESRN LB
|

MR B RPILE R, REERK

IR IR B TS KD i e E S M o

Normai cells  Malformed cells Non-homogeneous cells

| Hl ERSSEmmniLE PRZEER SR P ik MR 1 08 O UK.
e T RS, BONBRATS KRR

TiEE, MESZAEMBENERBEEEL
AHREBRY,

ERBHREEHT 7d, BEREERKBRNERZR, RRITHIGH 48h P, i3
MAERERS,EF 44, SABHXRZRRE, NESdFR, ERETEHRS. 31F
74, MREERAFEE ST HE TR MK 2 FIHN 3 REKREHE RFILIEH,COD
WEBRENB AP BRERFTBOE FWEES, 96b V4R MEE H X BRI 194% ,30kk
KR EME K E NS B RS EN B KRB BHES), A5 KERKEK
HER Sy, V5 A X FRAG 94 %, RIBESFERK (COD 94 mg/L) PERBHEX LERA
TRFENKF, I SEAKOBERERBHBRET K, ZHAY 60—-80% £4, i
BRS K REFTBOEFROOBMIWR, 3 Mis KB REREDOPSERAN

B2 SAPRMRELERD

Tab. 2 The growth potential of algae in wasiewater

ALK BESWRZH(%)
RERERS 15 7K KR COD ki The ratio of algal growth production
Testing bottle Source of coD to control
No. wastewater (mg/L) -
48hr 96hr 168hr
# K
1-3 Influent 94 150 194 171
1 S
4—6 Pond I 70 115 179 154
11 =5 4§
i—9 ] Pond 11 39 133 158 157
ﬁf’jn 68 136 177 161
oyl ALIEFEKE 45
10—12 HB-4 artificial / 100 100 100
(Control) medium
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B 77 %,

REZHAEREHAROERTLUTAN, E5EE&EMER A ERA KA REL
R, WA HAB L LB KB R, SEEMBERNZRE=FHNERIEH, X
v 2 IEHRE,

2. RS EMENHR WIER

—RRHG AL S TRRR AN 4R AR R R LU B VML T M R SR B & A M R m R LS
ER R B AR EEKESREND T REERER, Oswald 5 A BH
FEFEBERHARE N TERART BKERORIEL R, FERENEaa Ly
ARG P SR A K, AR B B WA R ABRRE L CE & )RR (R S5 A
W ROVERBET TR Ro

x3 ABOHAL.RUEESKERRN (111 B

Tab. 3 Assimilation and dissmilation and total metabolizm in various layers of the

water column in Pond 111

- AL, | Amame
BIAES | XESABECO) | im0 Pt rs BrREO (Ozg/m?-d) (Osg/m’-d)
estung Weather & ,mg mg
date temperature L.d) (Oyme/ L-d) RALIER | ALIER mEt RS
L-d) Assimi- | Dissimi- ?’Em@ ‘f’é}ﬁ
lation lation
— 0.88 0.68 1. 0.78 0.34
1988. migps (O § >
l2.23 |- Clearcloudy (b)0.49 0.77 1.26 0.63 0.39 1.78 1.01
. ©
5—6 (c)0.19 0.55 0.74 0.37 0.28
. 2.11 1.01 3.12 1.56 0.51
1989. il
1.25 Clear 1.76 1.44 3.20 1.60 0.72 4.06 1.72
. o
6—8 0.82 0.97 1.79 0.90 0.49
B 6.24 2.26 8.5 4.25 1.13
1989,
5.18 0;1“6233“ 0.12 0.50 0.62 0.31 0.25 4.74 1.56
- 0.0 0.36 0.36 0.18 0.18
1989, P 6.52 1.78 8.28 4.14 0.89
7.14 Clea 0.00 1.56 1.56 0.78 0.78 5.45 2.17
28—37 0.08 1.00 1.08 0.54 0.50
=7 11.36 1.92 13.28 6.64 0.96
989,
3o Clear 1.00 1.66 2.66 1.33 0.83 7.48 2.9
25--30° 0.08 1.40 1.48 0.74 0.70
. 11.20 1.70 12.90 6.45 0.85
1989, H
10.15 Clear 3.70 1.76 5.46 2.73 0.88 10.72 2.65
20-15 1.04 1.84 2.88 1.44 0.92
ﬁfﬁ'n 2.64 3.39 1.29 1.97 0.64 5.7 1.9

®@ a:0.0—0.5m, b: 0.5—1.0myc:1.0—1.5m; @ Respiration and
® Metabolism of water column; Total metabo-
Total dissimilation.

@ Gross production of oxygen;
biodegradation; @ Total production of oxygen;
lism of water column; (@ Total assimilation;
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F3FET 1988 F 1989 ERAHARARSER, NP LB, £ BNBE AL
L, ERNMREF KRN EESEBRE LT B(EYTER 5E DS R)INEER, 5%
TR ERSTKBREDER, UKEET 10°C B, &k E R E L e HHRE,
FHRKREMZ AR R, ERmit, fn1988. 12. 22, 1m? /KR H BRI ES T
RE L75g &, KkPHRENRLSREIES TSRS, BREXSHEBHLR, §
EAKBRIR, KETPHMRET Ny B E A FRLNKE, LEETEAERER

ik ATk 5.820,/m? (40 1989. 1. 25), PH

Oa(mg/L - &y

o— 0 4 8 12 16 20 2 YT RTARXAE 25—300C f9BR T, A&
o T A R B+ 3 IERE, 4RI (e PRt
0.2 l‘ _l) BBA AT, fn 1989. 10. 12 R18.24, Kk H
o3 o 4 BRI 5 BIAE 13.37g 71 9.97g/m?, RAKE
R | / FOBAF(1988. 12. 22)f 4.8 A1 3.6 fF, IXFb
g f7 R A DL BEABSOE & T RO R A
%ol ’;’ j,/ —B0%, HAN, M 3 FEFIKRE R R OB
ool [l AU B, ZAET, AR S RAE BN
05 4 e TCHRBERRR Lo A AR S B R RR/IME
[ ZH 10:1.7, FSILE IR A RIS /ME

! Il SRS

ZEGR 10:3.8 I LBEEDHNY o B o

BL2EMN L TRIAHF N mPrRR 69 35 & &l
Flo LR, RBNEBFELERMERGR
M BB R, HEFROERHAEEZH
TARPBRRENE D,

Fig. 2 The metabolic stratification of water
column in Pond III
s—+ EH™ Grass production; O —— 0 4>
Net production; @---@ BRI 5408 Respiration
and biodegration

ATH—S T Im? KE FAR G K FRE A B R RE R A IS M EAL)
RIS, & I SRIEERRRAHTT s BEERRR. ZRIAKEFRILERAD

%4 TEABRMERBDSEL

Tab. 4 Dynamic metabolic changes in various water layers. (Unit: O, mg/L.d)

HERERSKERE ETE AFER ,
Depth CES ) W%gg%% Towal production | o, FEFR
(m) Gross production 5 of oxygen P b
1. 0.0—0.1 14.74 2.74 17.48 12.00
2. 0.1—0.3 15.94 2.94 18.88 13.00
2. 0.3—0.5 5.98 2.60 8.58 3.38
4. 0.5—0.7 3.06 2.86 5.92 0.20
5. 0.7—0.9 1.64 2.82 4.46 —1.18
& m’ KEH®
R A 6.79 2.53 9.32 4.26
(0, g/m?.d)

@ Respiration and biodegradation; @ Metabolism per m’ water column,

D BEES, 1997, EUBIORERAARLEH. FEEYF R LE,23-39 K,
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FRERE L, RB T 1989. 10. 24 BHi#tAT, W& 4 FIE 2 EH, &E (0—10cm) BT
¥t B, ARE L REBUAR. KEEZE (10—30cm), HARASTR., SWE
FHERE S KBPREE A 30cm DU, HREEERMMT T 7 0.7—09m &, )t
éiﬂt%,ﬁﬂ%ii‘*ﬁﬁﬁd\:’f”‘?—'&\ﬁﬁﬁﬁﬁ,?%éf*‘ﬂﬂ%ﬁlﬁ,ﬁlﬁi{m}%%%ﬂﬁ%ﬁﬂﬂﬂé
ko ZMAREE 3 PUSRLAE 05— 1.0m G E, W NEEIHE ARG AR PRIE
HRENEAAR+ 0T, XFIEF—R M ES HEA.

B2, FRBERRRNER, E—FBRT SaEWEEERE)KERFALERD
A - BRI, 2 T M RN ZE S BRIBLHEIRYIN R

3. M%4 MRS5S COD mlNRY

EAFEMEE KR ERER, EREENER, ERERBERNBERHLERSE, £
BEN G Rk &4, ERELBRAENEKPXE R B TE#XL £ M%n coD
WE, R KERRARER, AT ETHEEEREL K COD drfy Ha04h &, Rl Tz
TTHEREMEN COD HE, MREZANKRARBWZRNMR. WRLERFITE S
Ho :

%5 WAEEWR(RR mg/)5 COD (ppm)
Tab. 5 The ratio of COD to algal biomass (wet weight)

5 o % EEEE
Centrifuging method Micrometer method
COoD P : comm
oD ot U COD 5% FHRIER
palgaep Sx COD (ppm)/per mg algae Sx
0.2286 0.2100
0.2295 0.1670
0.2200 0.2140.02 0.1600 0.166+0.024 .
0.1870 / ' 0.1490
0.1910 0.1710
0.1970 0.1410

MF 5 BB PTLLEY , AR OEN BN AR (BE mg/L) 5 COD(ppm) Zth
£ 1:0.2110.02; AARARMENEMES COD ZH = 1:0.166+0.024,

g #% XX ™
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STUDY ON ALGAE IN A SYNTHETIC BIOLOGICAL POND

Xia Yicheng and Kuang Qijun
(Instrtute of Hydrobiology, Academia Sin:ca, Waiuhan 430072)

Abstract

The paper represents part of the results of a study on algae in a syntheric biological pond
system (SBPS). Toxicity test on the alga Scemedesmus obliguus indicated that the wastewater
was not toxic to algal growth but rather stimulated growth. A few malformed cells were ob-
served in the cultures exposed to high concentrations (COD over 200mg/L) for 24h, indica-
ting that mutagenic activity may be present in the water. Algal growth potential in the waste-
water was essentially the same as that of control.

The photosynthetic production was significantly correlated with the water temperature.
The bioproduction rates of water column at low and high water temperatures were 1.8—4.1
and 7—10 Osg/m*-d respectively. Stratification of metabolic process in the water column was
notable.

The ratio of algal biomass (fresh weight mg/L) to COD (ppm) was estimated to be 1:0.21
(£ 0.05).

Key words Synthetic Biological Pond, Algae, Wastewater treatment, Metabolism of
water column, Algal COD



