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ek B3 (20°0) 6 5 000pS/em DLW, RERZESLRAh T, 4o FHE
2300 pS/em Dl BN, REREARE,HEZRRERK /0 WETR, mlEEEMD. RRE
EENERGERRIE 1700pS/cm DIT, BAKPAZHOERSNWERAFYEM, HL
EHERY R L — RN RAIB ARG, SEHE R, 086 RIREACEERER. &
Ri5Kp COD, i, &R, M55 LA 0L BT KL BN X RRTA AR, B &
—BAH, BEESSBREPORRANSCAERS, ERARRISFT, RIEEERGSE
B, RRKH pH TREWRS.
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HZ TR THER RN KR E ARG EE MR L&D o Dinges FParkinson
EHRHTMRREERNEEREZ 2] A" Haller S7EH5 T MKy X3k
REKEEMNEMZGED, o XEENNERERE—EREMT, HRXT
Y EREE KA YA E R R L ERE o

RIRHEARRENEES FKEDSEERE —ERRY I3 A LRI
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1986 £ 4 § 11 EIMZ?'JH@?IETI989£|E7)E] 1 BB,



240 K £ £ B ¥ WH 14 %

EREEFRBCTRD S BIBA KR EE AL HRX #37)13 th(EEM, LHEKRE 70
g) F5 OB BM3IARANBERE. ERMEHAMRESER a/b H
(RERBIE")o B3 XATRBREFE. EERNXK(THE).

2. @7 PR B EAES R

HERE, AL RE#K pH 4 6—9, MEK pH EHRE, KHiL&RiTT oH
9 WK . WRHERKK pH FHE 9.00 ¥—MoyEAEIAEERIBGEERK 1n, B
& 6 cm, FiE 285 ml/min), B/ BRAKKE FRBEREK—A, 0 SR AH RS TR
BOKEEER AN RIS K'A; 5REKARNREBRELLEREL 1 EHERA
RIRZERRIEEE Ho MRFENERBR Lo RLEABARIRE ZHIMIE 10 Ksr
PIBUKEERE COD. B & & TR AW BESHERAHSEEY,

3. BRAEHER S AR

FBEAK R I £ Fhis 7k v ok B 7 78 U5 28 SEL A A0 BR 900 £ 25 4 B BC B
SRR ENKIER, pH AZE 9.00 MARIRZERTRE. HARXRIER Lo

RET 1983, 1984 A HILFHHETo

& ZS

L g —BEkES AR

B ALEASRBENTAHSERSERARERENEW. ERKEFEY
W, RIREH SRS ]2 T, R 3H3 700 pS/cm Y ERBAFXNHB. KK
T BEIERE a/b LR, B FHIT700 pS/cm P ERBARBEHRHEER a/b
EEHBAE FRECE Do

BEE KRS S BRES, RIRERMASINERTTIEMEBREEIN. 14 KGR
Kk SEMMESRRA BN G SREER D DEORBEERXRGE 2)0

El SAESHAAETRELTER, o/b LEAERENHE®R

Tab. 1 Effect of wastewater salinity on chlorophyll content, chl. a/b and growth
rate of water hyacinths (14 days)

B E 830 | 890 (1000 | 1300 1700| 2300( 2800| 3300| 3700 4100/ 4600 r
Cond. (uS/cm) |
|
R R |
Chl. content (mg/g)| 0.72 | 0.71 | 0.73 | 0.76 | 0.70 | 0.68 | 0.60 | 0.59 | 0.38 |{ 0.24 | 0.18 -0.92
p <0.01
MK a/b
Chl. a/b 1.52 1 1.27 | 1.03 | 1.47 | 1.01 | 1.42 | 1,06 { 1,31 | 0,18 | 0.52 | 0.26 -0.77
. P <0.05
=
Grow rate (% d™') [ 7.69 | 7.45 | 7.63 | 7.53 | 6.98 | 4.22 | 3,37 | 2.76 | 1.33 | 0.47 | 0.12 —0.99
P <0.01
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Tab. 2 Electric conductivity change in the salt wastewater covered with water hyacinths

lﬂ:ié 830 890 | 1000| 1300| 1700 2300/ 2800} 3300| 3700| 4100]| 4600 5100} 5700 r
_ nitiation
14 X5
After 141 860 925 1030 1330f 1770 2400( 2910 3410 3870 4340 5020 5700 6 310
days
e
l"";tm‘? 30 { 35 30{ 30{ 70] 100 r1e| 16| 170l 240 420{ 600 610| 0.91
p <0.01
¥3 REASKERSRASI SR
Tab. 3 Main pollutant content of high salinity wastewater
. 2E by
wkgn | mex EEEEEK e | | Ammoni-| pife#r |Aromatic| &
Wastewa-] Cond. lLid Alkalinity (mg/L) um nitro-| Sulfide |hydrocar- 0Oil Phenol
ters |(uS/em)| oty [(mEQ/L) & gen | (mg/L) | bon (mg/L) | (mg/L)
o] (me/L (mg/L) (mg/L)
Bi5K '
Raw W, 5700 9206.3 31.00 8749.6 51,10 0.54 0.60 74.31 0.98
oW,
i
Filtrated| 5500 9161.4 30,70 4374.8 38.85 0.31 0.12 37.01 0.67
W. W.
¥ )
- Stored 5600 9305.1 32,70 6018.0 27.30 0.19 0.03 60.97 0.81
g
W. w.
L a0k 80
bl ]
£ 0 ¥
il
;6-00- '§ 70
Pl :
S 4.00- 3 2 60
F ;
: N———
#2.00- = gso-
W
PSS TP N T T 840
1000 Zo0o 4000 4000 5000 ©
H 3% Cond(ss/cm)
30
1 &% bLiiliG 9 g
E- L2 NEE B‘Jﬁﬁ]ﬁ?]}ﬁﬂﬁﬁ%ﬂ:ﬁﬁ')%ﬁ] #9 Sampling NO
. Fig. 1 Effect of the differently-treated
~ wastewaters on the water hyacinths B2 ZREAED3AEKY COD 2k
O —O WA, e--—-eiTikA; Fig. 2 COD reduction of the differently
@ ® GiskA treated wastewaters

BERE 1

REIFHEF b, M3 % 5000 uS/cm D) FIREASH RER MR H BB K BE 3k 3
BET RUBSHRER, LRAE . LEHN,~B 33 700 pS/cm Dl ERKH RIEE
AR A B BB K BE SR , 3R B RN R €A BE B , ST BT, MR 2 B B A RR B 4 Y 5 -
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*4 RAXEET (10 RDDFEALBBKREEFTRAITRE
Tab. 4 Pollutant reduction (%) of the differently-treated wastewaters covered with
water hyacinths for 10 days

k250 B | & 5 Ao W [hmse. | e |, BE,

Wgtewaters sampli- Cm,ld' COD | phenol 53¢ b¥- | 01 |iniire- [Sulfide [AlkaRI-
ng No. [(pS/cm) drzi::- gen ty
1 1580 32 78 —* 73 62 94 14
2 1780 49 34 — 57 77 83 12
. 3 2200 | 62 49 — 96 77 93 —
Raw W. W. 4 2850 42 88 2 39 74 — —
5 3530 | 32 81 35 30 76 - -
6 4 350 37 78 2 55 89 — —
1 1440 58 0 100 83 74 100 22
2 1900 75 66 100 96 88 100 27
i 3 2200 81 53 100 95 89 98 16
Filtrated W. W, 4 2900 57 78 — 95 82 100 30
5 3370 51 71 - 84 81 — 9
6 4100 36 98 — 91 82 — 15
1 1510 46 34 — 37 87 100 28
2 1630 40 29 — 42 62 100 34
B 3 2030 64 62 — 99 82 96 26
Stored W. W. 4 3000 50 50 — 91 48 98 28
5 3580 44 40 -— 74 41 45 20
6 4580 60 59 — 64 54 52 15

* THEXHAME * Reduction (%) being minus

FARESROTREEG. BHEEME, PSRN, RRNS L & RS ER
MBiko BEEIS KB SHRIME, ERERNE.

RERSETES 3 BOKEW T KB ER T mE | TIRIEZE RS 5K
SRR % B ENE S RS LS AR R EF LB EHBERIIA )0

2. 2REL B AL EKESRE "

ELRFAGER 3 BBARSRBGT, REZEKZIEEARNEN. MEEK
o SRR , RUIR 2k K R TR I B, X 7 3 AN AR AR, HP XK
15K A KR SN BE RMBRK, S IBAR Y, B R S KR I X RS
BARERBRPB(E D). 3IMBARREHN S HEEXRE /b LEFRHERKE
MBS,

REFASRHSKSERRIEREBRLZE, REREASSBERE—FENT
fto BAKBITIIE,H 8. COD SHYANSRTHRE ; BEERLLE, R Fi
BIE TS B TRENEE; Th S E A MEE R, BENTERAGE Do BAR
43 B3 o 5 e ot BRUIR S8  FR Ae ( S 7= R o

MR IR &5 A THRESERE, 3 M BRNSLEEEE—CER.
AW EE. COD SR RuE; BRARLYRERERS Mk, SRS

gﬁﬁ
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Tab. 5 pH change in the different salt liquids covered with water hyacinths

ARl
B 1 2 3 4 5 6 r
1600 1660 207 )
FECK R 600, 66 0 2 900 3620 4520 0.66
Stored W. W. (no plant) 8.68 8.70 8.78 8.78 8.73 8.80
- 1510 1630 2030 3000 3580 4580 0.98
Stored W. W. 7.35 7.30 7.50 7.60 7.75 7.90 | p <0.01
. 1440 1900 2 2900 3370 0.97
s | 2 200 4100
Filtrated W. W. 7.40 7.58 7.60 7.90 8.13 8.15 | p <0.01
0 1780 2 2 850 3530 350 0.99
EFk 158 200 435
Raw W.W. 7.45 7.55 7.78 8.05 8.30 8.73 | P <0.01
900 1200 1500 2000 3600. | 7400 0.87
Na,SO,
7.45 7.60 7.60 7.50 7.60 7.80 | P <0.05
900 1400 1920 2 680 4 450 9980 0.99
NaCl
7.60 7.60 7.70 7.70 7.90 8.20 | p<0.01

P 23X pH AERERBENMET IR

cond.
pH

BEBIE; RS KARBOEREHEN, HEBFRAYHERE—BBEMEKGE ). B2
BRT 3INEEASK COD ERBHELHED . FHZAMLE, d@®A COD ¥
EZHREEE SHARZ, AHEEXSRIANEZBRRES; R KAEREERK. &2
BEHANBEZHYBREAELRS, WESSERRTNBEANERERS, BUREI4A
HER, CHARIRENE6 QEJ)‘%F'%E:%E’J%%$(E 2)o HEBRASEHRE—
BIFE R E KBS

EARLEE SRR, R pH AN e H e KR A RN KR pH %
wi, R B IR R R oH F]9.00 SRIABZATH oH LHEIITE 5. @& 5 AR,
RBEKERARBEZA L oH EHRDN. MARREZRE, pH MERETHBH
o ER—RBAT,IRBKE PR, pH THARS, NEZHERENLHER
Fo XMBEHERES KRS RRLLEA, EREARKENLRBABEB L
ZRBPAZE, EHE. IRALFSKAEMEAN oH THEZ, mBRASRKRA
HEMAHHEN LA TRAS . ANENTHLTA, XRNEHS5RBENRREFHIR
FRIREE KRB ERARRFGT, RIREERGES, RBHEHS oH THR
%o

pH being mean of determinations before adjustment, diebus secubis

3. BRATHN IS A E ,
B R B R AL AR B g et RUR s A A A B A R B0 o M BRER BAIR AL 6 2 800 mg/
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L b, KR A KRB FT T, B 6 500 mg/L B, AR RMEEL T I ; Bk
BE2) 2 800 mg /L i, KR A KRB E T M, IRBEDY 6500 mg/L B, RERZEAKE X
FFERW, EREAHFCK 6) RREMRXEEFENEREBEUNELER.

26 WMENKBRAKREDRAELE KE

Tab. 6 Growth rate of the water hyacinths in NaCl or Na,SO, solutions

%% E
Salt conc. (mg/L) 0 210 500 | 1150 | 2800 | 6500 r

B, 5
Cond. (iS/cm) 900 1400 11920  [2680 |4 450 9980
NaCl P
Growth rate (9% d°1) 8.20 8.00 8.12 7.95 3.51 0| —0.96
p <0.01
S
Cond. (pS/cm) 900 1200 (1500 [2000 [3600 7400
Na,SO, D ,
Growth rate (%d-1) | 577 8.14|  8.62t  8.22|  7.66)  2.30] —0.96
p <0.01

LS NRAREERHER

BROAMEKNRIRENGERSTHERN. BEAMRKRERSOELERERT K
B EHOTOKERE, BFHARRBB ERETERE s JLNRP, R AR 4R
BB BAKBSME, XMERTEERNENBER™E, SR E, UERRAT
BEHAORG. £VRELEFEEYNIZRRNNTEZ—, THFFIAVHREE T
FHRAEEERNRBREZ Y. ERRERSER P, HEANE TFREHRK.&
RERTHEREHBIN, HERZZMUEEE. AREEREA, ARNEHXRINE
(F2)o HERREEMERNETZYREM. Rk BANRIREH KT HE VBT
TERL H P XUt &fEA P ERRERNH SR « NEMERALERE. REIRED,
REENANES, 54 ARBEHSRELRBR o/ RHB FTREGE Do B2 BKX
KR 4RI HIRE I > S BV E T K. YEAKESEES000sS/cm DL LR, K
RZEJLRAHBIEL, RTFE 3700 pS/cm K, RIREFZBHEHRL5, =2 %2300
pS/em DL ER, ERAFAZE—ENE W, REEESERNEKGERZEIE 1700 £8/cm [
Fo ELEREKERSH pH7 M pH RARE, ANIREZ EREME FEERNBEHELK
ERE-BE, A pHo HAREPRGKARNBEEERETREER pH7 RBAEY
BEGEL, B Do XUHRKERSE pHO b pH 7 BhX KR E R EH: F3R, 502 pH
Wik 5 F B M5 A fE AR £ ERAME o

ERUNESERFEREELT, BRATNHRREHED ERORBEENEKE
Eoge K ERORIRERR o  MURFMTHLIKERATE SR 2680 oS/cm B E %
i, IR KB RPE THEGE 6); R pH7 &5 REBH, Lo FHY 2800 uS/cm
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i, AR H A 7.69 ) 3.37; 76 pH 9 FAMABH , YL FH G 2 850 4S/cm B, LKF
EREEE (R 1.6, B1)o ANTR,BAXTEBALSN REEERLMPET —ERW
BIfEM o BN RUR A KB M TR AT AR B Ao T HOBYA R L0 6l R R 3 A0 4=
K HESRASNBEERTRRE.

Ee 3 MEL AR R4 B R EE RN, TR AR KLEERTRE,
BAPAEIEDHEGR—8S, A EMEEmAnE s KATREE FHAEKS 1
BB R, ENAENEWER T, R RREEREF(E D RLEKE
PR RX AL, AE LB ARAER BRI N T RESE R

2. N RRESCHEHE®

BARSLERZ IS HEARNOEW. U MEDERZIMHN, LR AERLRE
B fRo HIb¥ LB R 55K EHNBEBEYRX; SLERE 55 KRR EEE
BRTEUAKEEM AT RS LRGSR T A EE RIS REEDS, £F
EFHBLARBREATERYEERERNEE, MR ER ERES  TRIEENER
MR E YRS OME L REMIRE, AR NRERREREREHRES. HE
EREMENES RN ED, I 5 KA BETHAERMER BHIETTR. 5K
HABRESZHERNSSERER . MK RIBEE REMBENS Y& EH
BRI IR R E , R MR M AT DL T 3 A R RN S 7K 43 R KT8 5 T 75 7K o T R b
B&BEEABAKER, THEREBRFNZES IR WE 3 HARALEREDRE
HLEERSSEETHBEANSELEERE, HUAFEIHARE(ER, B2)o X
E—ENEE LBERATX—Ro EARLEAZNE, R5KNERISBES BEE
Xt RIGEBEE MK, PR LRERMRRK. FKETRREFRLZE, BRI
BERNFEHEHEERK. BACHEARBEER S RAHVEKE—%, HEREKE
1 BEIRE AL, TR RE 2 B R R, Bk B RTE®B. HIETR,
5K IR E Y 5 AUE 2 KA O BCR R E 20 E S 480

HTRIREAE RS ED W TRROER; HZRAERRBEM K PRI
CO,, MEMABKTEDXARNFRFEKFAIT CO; RIRER AT RIS B A&
FBHNERRIRER S K EERAEZRSRE, REMEDHITHRSEBATEXRN
PR LRYBHEKTH oH BT ThARRRT, EREB KRS RE, ERH
FATNBERE, SHBAZH, ERA-LGBEANSEIBEH A, RREERSK
 opH BHUFEEEUMMEXEDY: RIEEERKBEES, RRAT oH THREBS. %
& 5 M A BUKEREAGSHABUKE 28l E IR ol HFEBST, BR
BSANARBEEREAAE N REEERNENBEREEER,HRGEKS pHY
R —E AR RR( = 0.60), HITRERTARREELE KRS RB KR S
EEDEX. ABRK oH W THEE, BT RBRAS LFEREZ I, SRIREE KR R
UK RBEHEN RIREOFE L WA ERAAXE. BT R, 7 oH REERES, K-
HopH FRERREL W /E 0 RIRE A KR SLRTA LT BE R R B M — N R eR , 15
K%t R 2 F A AN — A R R AT o
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wastewater treatment by water hyacinth. Chemical Engine-
A

EFFECTS OF THE SALINITY IN PETROCHEMICAL
WASTEWATER ON THE GROWTH AND PURIFI-
CATION EFFICIENCY OF WATER HYACINTHS

Wu Zhenbin, Qiu Changqiang, Xia Yicheng and Wang Deming
(Institure of Hydrobiology, Academia Sinica, Wuhan 430072)

Abstract

When conductivity of wastewater was highar than 5000 uS/cm, water hyacinths (Eickho-
raia crassipes Solms.) would die in a few days due to poisoning. When conductivity was over
2 300 uS/cm, a reduction of growth rate, chlorophyl]l content and chl. a/b ratio of the plant oc-
curred but the permeability of cell membrame increased. The optimum growth conditions of the
plant occurred at conductivity below 1700 uS/cm. The toxic components other than salts in Yan-
shan petrochemical wastewater enhanced the toxicity of salinity. Wheh wastewater was {iltered
through activated carbon or allowed to degrade naturally, the toxicity would have a remarkable
decrease. It should also be pointed out that the purification efficiency of water hyacinths was
related negatively with salinity. The purification efficiencies to COD, oil, ammonium-nitrogen,
phenol and other pollutants in the wastewaters are different in accordance with the different
methods of treatment. Among the experiments, gr. ups of moderate salinity always revealed maxi-
mum purification efficiencies. Under the experimental, condition the more vigorously the water
hyacinths grew, the greater reduction of pH in the experimental liquid occurred.

Key words Salinity, water hyacinth (Eichhornia crassipes), growth, purification efficiency
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