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Fig. 1 Diagram of simulation system of stabilization ponds

Above: top view; Bottom: lateral view; A—D: reservoirs of sewage; 1—4: cells of sta-
bilization ponds; a—d: receptive tanks for purifying sewage water
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Tab. 1 The size of stabilization pond and the period (days) of hydraulic retention

" J B Volume (L) TK I BRI 1]
Al .
Levels Days of hydraulic
A B c D retention (d)
1 32.5 32.8 32.3 32.7 1.75
2 33.6 35.1 30.9 34.2 1.75
3 33.8 34.2 32.1 34.8 1.75
4 31.1 30.4 28.6 32.9 1.75
ai 131.0 132.5 123.9 134.6 7.00
Total

AR REER (LAS) MAZR—EHRFRMERKD, BINASERECE, Bk
% As BWEHITEY, MK BODs SERRFTE 328—363mg/L JEEMN, 2
BHRERBBLS (LAS) %4 10mg/L, B (TP) && Smg/L, & (TN) &&4 51 2% 80,
40,20 M1 10mg/L, RAMIRBAZ] £ AEERR, @WNEHE B R 2 %
27.72% B4 0.045mg/L, FHREH,

LR BT, FBIT 1988 4 1989 £H EZHEH#T, RIENRITER I &AHAL
BT T #, DRt R BRI,
L3 mErhiErh oLt

ENEERHEK—RAE, TEAN 14 ZEPEEAZRNERNBEER, FER
BEiX 100 X 10* AN /L e f5o BEABERDIMIEE AL, HRAETL &, ERE, /IR,
KRB HRE DB ATE. FEE . RAERES,
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RIE R R ER KBS B8 20.1—25.0°C F1 17.2—25.8°C Z W], YeRUEHRENE,
BRI B 6T R, MEERFF#E(2.1—6.1) X 10°Lux Z[¥d],
14 =RHBTEBESHE

BEERWAR, ERENEZIMA TR TG K, RITFEE, 15 /KE 6h &
WAL, BEY 2 AHERE, ERXRLRERNE 1 k& HEhR PH, DO, BOD,,
TN TP K& LAS &8, ANNERELHR EE HEESEREES D, SREN
WEKRBE, SHESZOKMERERRE, EMEHHEE 1 B, 8K
ERERFS 6 B Lo

2. ER5i1i

2.1 SREMLEHEFEELER

AN HE, 5 KET 7d b, KEMH SR SERETEAREL, HRLRES
+4—3, BEL 1989 4 4—5 B RARF MR,
2.1.1 KETEL HAERERNGSENERNER, BOD, TN, TP, LAs fy&EHHEHE
THE, TN L 59.7—90.8% 2|8, TP LXK fF 65.7—77.8% > [, BOD, LAS

EBREHIE 0% Dl L, BEFRBHTIRREZ 4.30g0,/m? - d YT, RK DO F
%2 FXREBBANLTRERL

Tab. 2 Variations of some parameters in influents and effluents of the
four test _groups

\
= ARl Test groups
HE hems\\; A(80/5) | B(40/5) | C(20/5) D(10/5)
3K Influent (mg/L) 77.40 44,40 24.84 13.50
TN HK Effluent (mg/L) 31.20 4.15 2.29 1.63
B3 Removing rate (%) 59.69 90.65 90.78 87.93
i Influent (mg/L) 7.01 6.98 6.56 7.11
TP HK Effluent (mg/L) 1.56 1.74 2.14 2.44
£KHE Removing rate (%) 77.75 75.07 67.38 65.68
#k Influent (mg/L) 342.40 337.10 328.00 363.70
BOD, i/  Effluent (mg/L) 27.60 29.60 46.40 62.10
£BE Removing rate (%) 91.94 91.22 85.85 82.93
#A&  Influent (mg/L) 8.06 8.30 7.68 7.88
LAS Hk Effluent (mg/L) 0.17 0.17 0.24 0.37
%£Fr# Removing rate (%) 97.89 97.95 96.88 95.30
K Influent 4.91 4.70 4.86 4.89
PH
Hk Effluent 8.75 8.50 9.31 9.24
Sk Influent (mg/L) 0 0 0 0
DO
Hk Effluent (mg/L) 8.93 8.28 7.73 9.24
FERE ¥4 Influent (gO,/m?- d) oc oc oc oc
Oxygen
consumption WK Effluent (g0,/m?-d) 2.69 2.57 4,28 4.30

E: BEANEHEAK (TN/TP) HWEHRE RPHEL 6 kKUEREHE, QUTFTEERL),
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Fig. 2 The variations of chlorophyll compositions in the four test groups (1989)
AR BA cH DA
O——A test group @——B test group X——C test group A——D test group

MRS RIS K E R R ER, M ERGEAT, AN EINER, ER U3
BWE MR B MTEE, FRER BT B 4 M RREE LI 1.14mg /L L)
EL.EER A, SOFHIE 2.97mg/L, Ht ChL.a PFHEERE K, A, SF¥E 1.22mg/L,
B&H Dy &tk 0.49mg/L, ChL.b &EEHTAL, ChL.c HEKIK, EEFNEMRK
T ChL.a MBEMRMRENRER a(Peoa), XMRUMWHIEEhEERHEARE
KL AL HEALAT AN Y, A ENESE PR BNEEEFEY, RY
ChL.a #1 ChL.b WYBERHBAKEL T HHF &H ChL.c BEHHE, &K T ChL.c &
BREXNHMK. HEXRNOHABIRG, ChL.a AN ESE, HETEHEMLE 4 ZKh BOD;,
TN.TP S8&E, ARERKE, KEEEFRNEREME, S8 ChL.a B4 Peo.a
Bid% , Bl ChL.a T,

ChL.b #1 ChL.c XM SREEEMLEHS ChL.a EHBEHEAR—B, B ChL.a
B EFHim B, BIEAERE R, AR ARN:
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Fig. 3 The variations of chlorophyll compositions in the four test groups (1988)

A BH c4d DHA
O——A test group @——B test group X-——C test group Aa——D test group

Yoo MU = 2.5548X,,,., — 0.0453, r = 0.9952 > 1,0, n = 16.
Yonro = 0.8919X ..., — 0.0399, r = 0.9753 > 1oy, n = 6.
Y,y = 0.6525X .., — 0.0103, r = 0.9812>>ry,, n = 16.

1988 .5 1989 LM EREABH—H (B 3), RE 1B FHERSER KT
1989 42, 2 ChL.a BREBROEWHRKT 1989 ., HERSBERSBEHEEE
S, EERERGEEYRR, LRME, 1988 FKEST 1989 &£, EEE R LKk,
KRB E, ChL.a FEi#EXY Peo.a WML, NE 3 FHiH, 1988 FELME, RHEE 4 R
B Peo.a 3| T 1989 FEREHAHE,

LL ChL.a #EREHWENE, EARGHREMBEH ZEERE -3, 1| &E
&, 4 REHTHERYRERR, WSERATH, FEWERSRETELERELRK,
EEhEE(E 4),

PO SER M 1 REZE 4 448, BOD;, TN, TP EHFHEMN LR, EERBEEKE
BT EBNESEFREEN, FRE SRS, ME B RO ERMEVERTH, RO E
FEERELRBEM,HERESBEAWEIN, &SHHKW Chl.a EZEET 0.14mg/LY,
EPBEBMARKRET 5—10mg/L1 BEEHR KA, EONMERAHKNEERLE
BEXERAR, PMREGIEFRA & H AR 5 KRBTSRI 8 R — 20,
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Fig. 4 The variations of biomass in the four groups

O——A test group, @——B test group, X C test group, A——D test group

22 AOAMZBAHSRESRIER

ME 2,3 F5H, AR TN/TP LLAKMEANLRA, HERSBAT AR, HEA
LRAR 4 ZEBKHERESELEEFL, TN/TP WHAEN AL HEXSERS, F
PEik 2.97mg/L, TN/TP MR DA, H SR SEBHEI, FHH L.14mg/L, RE A
HEER1/2 (3 3)o

¥3 FAKSRSAE 4 EHAHRRSRER (ng/L)

Tab. 3 Comparisons of chlorophyll concentrations among the fourth cells containing
different concentrations of nitrogen in untreated sewage (mg/L)

1988 £ 1989 &
m B
Item

A‘ B‘ Cl D4 AQ Bl 04 DQ

ChL.a 0.86 0.72 0.64 0.56 1.22 1.09 0.67 0.49
ChL.b 0.80 0.63 0.45 0.44 0.97 0.91 0.50 0.35
ChL.c 0.65 0.58 0.34 0.34 0.78 0.72 0.40 0.30
Chlorophyll total 2.31 1.93 1.43 1.34 2.92 2.72 1.57 1.14

B 4+ FEMHERSEOTESIESR, HER 2, b, c EENMHZEERNE
=
Fepp.. = 7.1973 = Foney
Fenrp = 4.3663 > Faney
F.oup.c = 5.6137 > Foney .
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PO S0 4 45 2 7 B R HE SRR 002
A>B>C>D,

fEIAKAEIRIE 10mg/L #9 LAS B H/NREECRIMG T | MBS, 8T HiE
TR 1/209, RLRIEAS LAS QOTMIKE 10mg/L, EUE R Tmg/L 24, HM
RARR, B 4 BHCEE 0.3mg/L LT, ORMEAHSEENREET, M2 TR
SIHERE, EROAM N EESREROIEREEAR A A RNAE,H TN/TP th
BRI, M 4 4 ChL.a AL, ChL.a &EEE TN/TP Hplf LT £
F, - BREARE, LXAR:

Yerr.. = 0.1008Xy/zp + 0.4159, r = 0.7603 > 1,4y, n = 20

23 HEE SRSASARSESRENER

ChL.a ZEARWr A M AL B, 5 HANE 8, LA RS RTIRBLIEEW, i
KikAE. PH.DO &8EBRBEM LIF LI, BEEM%, £RRLRAS, ChLa
B8 TN/TP WHIR0_ETHT EFt A —L WM, MRS L APIER , BOD, LAS TP
B R B, B A%, ChL.a Bk TN g FMEM EF, EH%EARTHEE,H
£LBE TN SEMUTEE, RESEERUREETE 4,

3 g

1988 701 1989 FEWRENERIALLREREH, FKPEA#SERALIN 5
KEYBATEETZREBEATE W, BERIE Tmg/L 4, AERIHIA 77.4,
44.4,24.8 71 13.5mg/L, 233 7d BRSL, ERA—XRA, BHAKPEEHERSBER
FERK 5 B E AVRER 0 L7t , BET5 7K BOD, \LAS TN TP KERY TR LT, B
FRHE KB LT BT MR SEBAEM, IR KEEEF S, DOpH H EH,

HERSESEAMRELAEFDRA ALREMITREL T, o TR—EH
BHARR TN/TP LLAIALLE, &K o SEBMEBILEIR Lol 7, BIEARRR R
AZREMAT, DL TN/TP = 77.4mg/L/7.01mg/L SR KILFART 7d 9L, B
MR SRS, KA LBR BRI,

g % X &
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EFFECTS OF NITROGEN AND PHOSPHORUS ON THE
CHLOROPHYLL CONTENT OF ALGAE IN SEWAGE

Gao Yurong, Huang Yuyao, Cao Hong and Chen Yanmei
(Instirute of Zoology, The Chinese Academiy of Sciences, Beijing, 100080)

Abstract

The effects of nitrogen and phosphorus on the chlorophyll content of algae in
model systems of stabilization ponds have been studied in green house during spring
and summer in 1988 and 1989. When the concentration of TP was all kept consta-
ntly at abont 7 mg/L, and that of TN respectively at 13.5, 24.8, 44.4 and 77.4mg/L
in four experiment series of raw sewage, the increase of chlorophyll content in algae
of the sewage was observed with the ratio of TN to TP. The highest chlorophyll
content was detected when the TN/TP ratio equals to 77.4/7.01 mg/L, and so was
the best result of waste water purification.

Key words Nitrogen, Phosphorus, Algae, Chlorophll, Sewage purification



