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Tab. 1 Main pollutant contents in the experimental wastewater

® K i W sm | copg, e
Phenol Aromatic 0il Sulfide Ammoni- (mg/1) Conduc-
(mg/1) hydroc- (mg/l) (mg/1) nitrogen tivity pH
arbon (mg/l) (20°C)
(mg/1) (HS/cm)
0.0252 0.59 1.84 0.010 15.05 §0.81 830 7.1
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Tab.2 Growth of root of hyacinths on phenol-polluted wastewater for 12 days

B ok B
Phenol come. | 0 25 | 55 | 90 | 120 | 150 | 200 } 250 | 300 350 400 r
(mg/1)

BEMME
Increment of | 3 34| 3 35| 3,26 |3.10 | 2.61 | 2.03 [*1.49 | 0.87 | —1.14 | —2.21 | —3.04 | —0.97
root length

(cm) p<0.01

ok . —0.96
Increase rate |37.11[36.48(35.54(34.43128.89123.19|16.45|10.03 | —15.65| —24.43 | 35,49 | = ")
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Fig, 1 Effects of phenol on the growth rate and chl. content of hyacinths, 12-days
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BSME 1, 2),
BEREH SRR o/b bR R AW, MEROERENEE, HEE /b RRE T

M, XEBKHBNREPRIBLAPE (£ 3)o BUBHRETE 40mg /1 DT, HEE
a/b LA K, 55mg/l L E X KEHRIREH 5% a/b Lb @B T,
BEENEEREZEERZZVEOMHE (B 1, 2), EF—HRXBrh, RIRZEL K
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R EEBMEAPER 2 RERREHRE a/b B

Tab. 3 Variation of chl. a/b in the hyacinths growing on phenol-polluted
wastewater for 25 days

B ok K
Phenol conc. (mg/1)| ° L| 5 {10 [ 25 | 40 | 55 | 70 | 90 | 120 | 150 r
o K a/b —0.93
Chl. a/b 0.678[0.871]0.690(0.726]0.776|0.670]0.369{0.413({0.361(0.094{0.143 2<0.01
E M K - - - e o —0.94
Change rate(%) 28.5 | 1.8 7.1 14.5 1.2|—=45.6[—39.1[—46.8|—86.1|—78.9 p<<0.01

FE R B 2R N ERILR RN

4. EATHOE B A fE R B

R E R RIEH RS EREHENIEIER, EHEBENEA, SBMmKRE
7€ 400mg/1 DL Ei, A TEREERET T £ 3 /NG ELE, MEIEWHE AR, £
WEBLL A, 600 71 800mg/l IREANSIERAERIBI THRT 589 F167.1%, XK
ALPE4H, 200, 400, 600 F1 800mg/l IREANAFERERLSM THT 24.1, 55.2, 72.4,
100% o 7] I, ZESE ARG T . B b ATEANEMENE #; 2 10 /IR ELUE, 400mg/
1D B AN e R THAEREE & 1),

£4 BHREEHAREERER (MO, /g-min) HF MW
Tab. 4 Influence of phenol on the photosynthesis speed(®¥MO,/g min)
of the hyacinth leaves

LEN RGN b3 07 B EYRE. Concentration of phenol(mg/l)
Duration of Treatment
t hod
Choursy. methods o [ 1 | 10| so | 100|200 | 400 | 600 | 800 | r
. 0.84 | 0.80 [ 0.81 | 0.82 | 0.80 | 0.82 | 0.75 | 0.65 | 0.57 | 0.95
p<0.01
B Dark 0.73 | 0.75 | 0.77 | 0.75 | 0.73 | 0.74 | 0.69 | 0.30 | 0.24 | 0.93
3 JBg Light | 0.58 | 0.59 | 0.61 | 0.58 | 0.56 | 0.44 | 0.26 | 0.16 | 0 0.99
‘ p<0.01
B Dark o o Jo Jo Jo o o | o | o
10 S8 Light | 0.27]0.37 [ 0.29 ] 0.28 [0.29 | 017 0 | 0 | o | 0.92
p<0.01

5. By M EE AT B

LEIKEEAE 70mg /1 DIT I, REREFE I FIE R B Z AR, BHRE 90mg/
VL B, MR AR IS B B B > (5% 5)0

BB EMER, Z R E AR R E RBIEE 150—0me /1 k7, BRIFHIER (&
6)o
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Tab. 5 Increase in multiples of plants and leaves of the hyacinths growing on
phenol-polluted wastewater for 25 days

B WK OE

Phenol conc. 0 1 5 10 23 40 55 70 90 120 150 T
(mg/1)
it 36D —0.97
Plants 2.5 2.5 2.6 2.4 2.5 2.3 2.3 2.2 1.9 1.6 1.4 <0'01
(times) L
B () -0.97
Leaves 2.4 2.5 2.7 2.6 2.5 2.1 2.2 2.0 1.7 1.5 1.3 p<0.01
(times) ’ :

%6 FRAMRETRAREFENEXY

Tab. 6 Duration for first blooming of the hyacinths growing on wastewater with
different phenol cone,

Br 3R BE
Phenol conc. 0

(mg/1)
MR FIEFH

Duration for
first blooming

(days)

1 5 10 25 40 55 70 90 120 150

22 21 18 18 17
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Y AR BT IZR UG KR Bl & B K B4, #e BAMINE B8 R R HE
B GRERE 1), 8T EERAE. 10 RLJE, 350mg/1 P EREERIRESE
TR, RERE LK, 350mg/l RUTREARBEERGIRE LK AL
BoH SRS BN, ERBHEAF T TREE, E KBHBETER,

3] |14

L ERELSHMHRREEROHTERER

ERRBRETBRTOBMKELAIN . EEBRENT =, REBEEZAEREZE R,
600mg/1 DL HIREREERBZELR 2 NREFET, EWRE 350mg/l JREBRARRIKE M
B, BIREE 40mg/l DL LERIBZEERKZEARBENIIH, 25mg/1 DU HHIE L
No

MEENKRRERE, HUAFZHBKIBEE—MAE 10mg/l T, B
5mg /1R BRI, E—RERT, ZEKPNBY RBZEERAESER™ELR
MEM, FRBFMZIRGFREERN, REABEAGE D3 RIRZEAKITIHBEIE
A, SHERKRBEKETOETRESRAN SREARBEEERRZIEBRS
BEAEXRRAENARE, HEEADGRAS LA AR MBS RIRENEEZ
up”]o
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ERESBEKEMNETEZHAREZIBREEEEN —IMEEE R, BiARS
FATHL BROBARKEE A DS ER RRIRE T, E RB N AT R, RIREZFER
BEINE, A 12 REHRR /b LEBRBEBRRENT SE TRNES, BRRE
BB EWARAKE (RFIA), RMRE 25 RIHEFE o/b LLEREENKE T & M B B
1%, & B B FBH IR (3% 3) Xt F it & 1F R B2 e 4 B RIEE K T A 8
BICGR 9o AMREUL, UEKELE 200—250mg /1 LIT I, REREA KA EMAEM, K
NE]BERKBRKY, RMNERBARES, JLKZH 200 F1 250mg/1 3B H R ER
A RER T A5 SR, (ER A HE Mo ZERE, NAERKRNKE HERER
Ka/b bz AERESHEE, EREZEH HE. BB 200 fi 250mg /I B E X RUAERE £
KAEMGIEH. HIbER, RIRES S8R /K Ml ] 7 By RUR 2 3 v i — A
A ZRE K,

EAXGRABEAT, BT RIREN B CE R B S gL R SR
BREHRBE 2 GHEE ARG T, RIRERRZHNER LRSS RERHEHER
i MESREANB KR AL R ERRREANRGE, KARERES SHIKEE
EAE(EREEUMZEDZAETHOBREEA, BREEZ —fEMENBHEARRERR
B %t RER SRS PR, BRI ERTIAR /L, RIREZHBEREIIR
TR I R TR Y 42 & R M,

. BN ERMNRARENRERR

LT R A KR v (LB R 0 I E A — et Y, (BATEAE A R
IREZ MBS R NA RS, SRR BE&SE TRIBEZEmE, BT8R
BRI (4 8 B )X H T4 6 B34 0,200, 400, 600 FI 800mg/15 KB AR 10 4
NI R R MR R BB ER. B R AR, LA S A R . B
ESREES HAEE(E). BHKEE 800 A1 600mg /1 7R 4 KU 268 b 11 0 BE 2 S5 AT
BRI R X B BARA XS RUB M 3 b R B T e E bR e, &
TRITIE N, O 3 B X BB 2 R R o SR A TR B 25, 08 e RS e B i AR e R
R AT, B BRS A TR R BHME Y, RTEEIDERT, Je&mH, &
15 V6 P RO B TR U VRS INER™, KRB BRI A S, H ik, ERIEE T, B
TS RS, R RS 4 TR S s, AL MBI R SEBHAE
HEMPRRBRA, B RNRNER R, B—HE, BRI ST 5k EEer
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BREND FETEYMBNARRRAARETERARERY, HEEHEOE
SRR, B AV YIS MR DABOR K, MM T R M 2R R E, MY RIEENREE S
HHE. F—ERERNMET, REET R TS ZARARERORLG, RIRE.
WRESEX o/b bR A FERERERE., THREHEEURITENRSEZIRE
BENEN, MEEATIBERET,

ZEmt B AT LR 2 BT, RO 22 7] MR B A M SFLSR L, M AR e ph B A G 78
B E A0 Y R (Rl A LR G B, B4 4R R AR, AR AE MBI AR =T JLAE SR 2 BT
INA] IR R RN e BEER, M RAMEZ HAE TIMBER M. Ak, R
R 2 E 3 00 7T ILER 7R R R OB R BE T B9 — e I 19 43 B MR RO B AL 22 31t 3R
LRI ER SN, RN B A2 FERIEF I BRI LB IR, R
WELRKUE —REB2ZEH HIER. WO IER — B RE, RE-ERLAR
HIRER e X — 77 T B Tl 860 BR i sk AR BRI R s R b B R BRI, BTE
HATRH S BREETRE, RERZEN 2 400, 600, 800mg/] By BN G, L& 1E
Ji 328 BN E B MR DA B e e SROE SR AITE (3R 4)o T JLAERT (] A O B2 2 B S
HOEFEE,. AME—ENBRIRET, SARSHEEIIM B TRIREN B0 R
RS, BIEBN s —E . EARUHE i HAR EK, XHEEZERE
REBUBCAH I, REREBBRIER, B RNENSESRARBML MR (& 2) &
—EBRET AN ERIESE, HERRSBEOA L 2), LREMNRK s BORES
(3%3) MEREFHLLOIKE, XELSIFERBREEREEFHRL, REFHEEK
NRE, B rREAE M HRAh YRR E R, XFHRIER R RZER 3L X8
B,BHAHBERGERERYIERERAR, AT ELNHRBREIIRE, NSK
RERZMHUBERZ R
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T RURE Ttk SR DU 2F R B 72 BT LR EETE?:EEQ:%DJ%%E%?@%M
B, R B Z R M BN, RERREEFRERZEMW, fhEWEFETNRTNE
BEK. BN RIRELTHEEENZ SN EFREREMOESER LB (K 5),

RTHEMREEE, BRBEAXS . BL—ER, AW RHEREERE. FBEK
EMETREYHEAIRSEMTFEETR  RTREWENEYIT ERNERES KL
Bl ERRBEHET . BOREAS RIEEFERR (R 6)o UHIE N RARZETIE
BREER, HIENTRTE, RIREFERERESERETE 020 HRE &
AER—BH, EEYH . REFFEANT TR, FEAFNEEEEENEEE
BEURL BEE, RRZE LS RE—NR, FEAERFRERHING TR RAET,
KXTBUMFRZE SRIRER B, 7 55 2B,
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EFFECTS OF THE PHENOL IN PETROCHEMICAL
WASTEWATER ON THE GROWTH OF
WATER HYACINTH

Wu Zhenbin, Xia Yicheng, Qiu Changqiang and Wang Deming

(Instiiuze of Hydrobiology, Academia Sinica, Wuhan)

Abstract

Semi-dynamic phenol toxicologic simulation test has been conducted. Results showed that
when phenol concentration (cp) in water wa above 600 mg/l, the hyacinths died in a few
days; when cp was higher than 40 n1g71, the growth of hyacinths slowed down to various ex-
tents, with leaves and roots partially or totally damaged, and the chlorophyll content, chl, a/b
ratio, photosynthesis speed and growth rate all decreased successively as c¢p was rising. In-
tense sun-light aggravied the toxic effect of phenol on the plant. Phenol with concentrations
lower than 25 mg/l had little inhibitorv effect on the hyacinths and, with cp lower than 10 mg/1,
it could actually promote the growth of the plant. lt was found that phenol at lower con-
centration could inhibit asexual reproduction but could promote earlier blooming of the hya-

cinths.

Key words  Phenol, water hyacinth (Eichhornia crassipes)



