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Fig. 1 Sketch map of investigative sites
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KB BEAR P IR HNOs(AR) 5mL A1 HCIO, 2mL, 7E 847 b N 4k 4R /5 DA HNO, 3
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2.1 TERSAISKPHIMATPH
BB WKL SEMA KGR, R 5K pH3~5 5 KT EFRBA R
RS BRI (R D3RSI K KB ERFREMRE - BARERK, ]
A BN B ES KR M A BERAF TR FBEIRR. /KR R B K (Chlamy-
domonas) BEBE , F K B BE B HY ST B (Navicula) 5 4 1) 7K FA T O 35 B 28 ) 3 22 3 (Trabome-
ma) R BAEE A . XA 4. A F LAY SRR A 7K A (Spirogyra) S HERE K.
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Tab. 1 Metals ionic content of waste water con:aining CuSO, /mg e L7}
EHEH Cu Fe Ca Mn Mg pH
1 525 10. 8 209 3.1 10. 3 3
2 350 1.9 164 1.2 7.1 3.5
3 117 0. 88 41.7 0.2 1.71 5
4 2 0.2 60 0. 25 4. 26 6.5
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YW R R WA BATT A /BRI B (Chlamydomonas microsphaera) 6 3% 3% I 521X A 4518
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BEK ZHERRFASKTREBAEIERE . MARER KENERA. XIRBRE
EHEERBRHRRANFAETZH

REEMEG A KR 28~290) MK B CERKED W &E 2440X10° 4/L, L
ER2CH KR 16~170 8 E—ERENRRAE KD KENERBEHARESR
EA%, MH . BE5EKPENGEEREMRME2,%1,2). BECBEHKMNRAE
EHEH REEREMN B ENERE BRAT AT ERRESKTEHEHE.EALR
Ry BRI, B T SE B0 R BB SR X R IR B 1 T 4038 AR K H Fe*r \Fel* %
R EMEE AERRURRE RBENEE, MHECENRBRISKERORER
FEBER. GRENNT. MARREERMKERGHILEER GE 3.

22 BBESKFARABRIGREE L
Tab. 2 Quantitative variance of Chlamydomonas and Nawmcula in waste water of CuSO, /108 /s « L1
1 2 3 |
OB
3B7THS5H4H83H7H584B3 8 7H584H3A7H5H48
KX = 355 2440 240 251 1. 47 46. 3 1.72 3.51
FH R 0. 181 0 0.491 0.219 | 1.06  0.271 | 3.25  0.168

F:3 BKR:15~16.5C;5 HKiR:28~30C
AERR AR A TR A 0. meg/L BB BT ER W REESFERE
RIBRRAR TS K Rt . TS K KRR B B Pe 4k 42 B SRR AR 15 /K S SR S REIE W AR 1 93
KERMMREB KK AREFNER . CERETEHEER.
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Tab. 3 Metals ionic content of Chlamydomonas in waste water of CuSO, and in pure cultures

Al Si S Ca

BooM ,
WT' AT Y%S.E WTY% ATY, %S.E WTY ATY% %S.E WT% ATY Y%S.E
HISKAHR 2.16 4.33 7.93 1.96 3.77 6.17 5.88 9.90 2.85 3.08 4.16 3.19
My 1.38 1.82 9.38 7.48 49.49 2.53 9.57 10.64 2.40 16.32 14.51 2.11
Fe Cu Zn P Cl

WTY% ATY% %S.E WTY% ATY% %S.E WTY ATY% %S.E WTY ATY% “%S.EWTY%ATY %S.E

34.92 33.79 1.09 41.63 35.41 1.36 10.09 8.34 3.23 J /

4.70 3.00 4.

85 /

// /

/ / / /

19.33 22.24 1.52 7.70 7.74 2.76

E/RAREAL. « A BBMIESRE HHRE PREKERWIL RATRERE I
AT RRBRFENY VS ERFREE
2.3 RYEBERMBSKPHERBL
BUFERERMKBRG, AEEFHIN. ERBEAGKPARERITLR,
RETHRENEKE, S L - BREYVEFFTERS BEERERTHRCEGE 0.
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24 RELRMHEERZK AHACLATHEFERLBEIR

Tab. 4 Cumulation factor of Tribonema, the ratio of the metals ionic content of alsae

to the normal needful quantity /mg « kg~!
IR =] Cu Fe Ca Mn Mg

-4 9 2997. 97 38110 828. 25 35. 57 853. 66
HYERKBER" 6. 00 100.00  5000.00  50.00  2C00.00
BKERSE 525. 00 10. 80 209. 00 3.1 10. 3
%3¢ 5.71 3528. 12 3.96 11. 47 82.9
g]%ggggiﬁ 500 381 0. 1686 0.71 0. 426
* 3% H C#R (6D

MES B . HELEERERYN OLME. 04U KBEREFURSHREL T
& MRE-SHRE S FEMEMEAERIE AT, XM ERETSEREEYENNE
ﬁé@ &ﬁ[l] ;Ca2 +—<Mg2+ < Fe?* < Cu?*.
25 RUFZERTFHTRXGLALTE

Tab. 5 Metals ionic content of Chlorophyll of Tribonema and Salvinia natans /(ug « g~')

RES Cu Mg Ca Fe Mn

1 ¥|HW 1756.4 492. 54 0.732 163. 20 0.732

4 BWH¥ 52. 81 4963. 8 60. 35 344. 00 7.54

xRS 4B R R M A R R WK T E R R R TR RR O BUR B,
BRMMESELERTAMEYRE MIETHRRaMHRR o, GEEHERa M
MHEE ., HR WEMREL THEMREMMUT. AR5 T RALETREHH B LM
W 10 . MH, RLERESHERUA TR FEYE. X ARERG TRELBEHR
EWBEBETERERGT BHEAE TR AR . KFEHES. BAHR R FH 2
B ORI i R LLS L B85 S AR HE i BR A S

3 % ®

(D ERWHEN BRI KRB RLE FHRAERKEERRGERKR,
URBRASE RN RES R R 5B 5 7K b 2 A 2 A8 3R .

(O RIS KM EDFE, N EBABRAFANKSERE T Brkay K F
BOBREVNHSREEHERTEERNERANE. HELERRV ARRKENLGK, U
BRERBVRNFEE RO RS K KENRLRNBEEN, RAMAGKES
REMAERTE FBRGES . AMELFER AR SHE REAEX RWAK SEL
EYMMFAERER BN LRTB A RERESFENL
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Accumulative Effect of Chlamydomonas and Tribonema in
Waste Water of Salphate of Copper

Zhong Heng *  Xie Yongquan Lw Meiling Zhang Yishun

Abstract When 0. 5 mg/L CuSO, was added to the culture medium, the growth of Chlamydomonas
was broken. However, those that had adapted to the waste water with 525 mg/L CuSO, grew to
a large number of pure population, and highly cumulated Cu(41. 63%), Fe (34. 92%), Zn
(10. 09%) and other metals. But Chlamydomonas of pure cultures do not contain these heavy met-
als. The algae grown in waste water of CuSO, with the single pure population growing. In some
water hole, the number of cells of Chlamydomonas was as high as 2440 X 10° cells/L in early
summer. The number of cells (growing quantity) of Chlamydomonas not only positively correlated
with the ionic content of Cu, but also to the ionic content of Ca, and Fe. In some water hole,
filaments fo Tribonema are 2997. 97 ug/g and 38109. 76 pg/g respectively, 500 times and 381
times the normal needful quantity of plants. The Trionema filaments copper cumulative factor of
3,4 and 6 indicates that the cumulation of Cu positively correlated with the Cu content in the wa-
ter. The copper content of Tribonema chlorophyll is as high as 1756. 44 ug/g showing that the
complexing content of chlorophy!l molecule and copper was corresponded to 59 %5 of the total cop-
per content of the algal filament. In control group (beside the waste water of CuSO,), the
chlorophyll molecule copper of Salvinia natans (belonging to water fern) only contained 52. 8 ug/
g; but the Mg content was as high as 4963. 79 ug/g, which was 10 times higher than Tribonema
chlorophyll molecule Mg. The waste water of CuSO, containing Fe and Ca compound may elimi-
nate the toxicity of CuSO, from the algae. Chlamydomoras and Tribonema had adapted themselves to
the waste water of CuSO,, and highly cumulated Cu, Fe., Ca and other elements, and chloro-
phyll molecule Mg were replaced by Cu and other elements in physiological reaction.
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