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An experimental application of natural mineral imaterials to the remedy of
the eutrophic water

XUE Chuan_dong'”*, YANG Hao' and LIU Xing’
(1. Institute of Seil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2. Department of Earth Science, Kunming

University of Science and Technology, Kunming 650093, China)

Abstract: In this paper, the polluted sediment capping technique was used to control the eutrophic water from the Dianchi Lake on
the basis of field simulating experiments. The capping experimental materials include natural laterite and additives such as coal ash and
powder of lime, which are all cheap geological materials. An analysis of the 125_day monitoring data consisting of the physical and
chemistry indexes showed the eutrophication of the experimental barrel water and the interrelated water, it is held that the application
of natural mineral materials to controlling the water eutrophication through the reduction of the internal pollutant loading of the pollut-
ed sediments in the eutrophic lake or reservoir is an effective technique, and that the laterite is an efficient superstratum for separating
the polluted sediments from the upper eutrophic water. It is also considered that laterite plays an important role in reducing the release
of the total phosphorus and the total nitrogen and increasing the controlling efficiency of the breeding and floating of the phytoplank-
tons such as alga, algae cells and algae embryos by means of the addition of the additives like coal ash and powder of lime. The algae
may be eventually eliminated from the water. The technique can provide a new train of thought for the remedy of the eutrophic water
in the Dianchi Lake and similar lakes.
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2001; L EFESE, 2002) o A, B TR KRS A T
XI5 YU P IR SRR B W . HER( IR 56) AT
TR UE TR — 2 a2 R G A e S K R R A Bk
JECIE 5 S 1) AT B et 7 [ s e AR L A
WY, HE e AT R LR e R SR PCBs PAH B 4 Ji it N
RT3 ke e A, 0 A AT W b S 1R H (A zeue et al.
1998) , JLARFAE T BAAE Gl O T PR BEH AL fE 0 A A
B8 I A B AT g 2K R 4 48 A2 BRI DR B ) AR A BB, i HL
T T A pH RN T 9. 0) DR AL A 28 i i 45
ASGEAN 1 P 5L Tl R S R G . AR S HUAR M )z R L
b LR A M A DR A R B G, JEAT HE AT U f sk
B, Ayt e A B0 R TR AR K A T A8 SR K A B ) sk
AR Ty A

1.1 BpHEER

WL S A~ ST g A R M A, H i 4 Ok TR
PR RE IR, URHE S A & 8 H d ™ i, A5 b i
V3, EUE A B R N PR As Hg (Cr %5 (H G %,
2002; HITF-%4, 2002), AL pH i L% ik 9. 1~ 9.5, 5
R sz bk ' i 5 T AL 2 g O R B 1 L AR L
el [ fry it K S, ST I i KC 100 my 427G 98 85 m, AKE
WAEREAE 1,50 m . ST ERJCRUR BT WA A AL TR
A R ER TN R RN OB AL 0.2~ 0.3 m. b 3E PG AL
BLO. 3~ 2.0 m BT B BN G5 W0 K AR 48, 19 -4 i
BTN VT IR B 22 57 4 o 1 A LA L O RGO, iR
Lo WRECERATJE, A R, KR 1L 2( ) ~ 2.0
m( %) .

S Ol T PV C TR ) A B T g o [ A i 3 b
KA T e PR A, 3% 10 AN, BTG 1. 80 m, Rl M 45 95z, 4l
0, WAMEET—, WARBE S 1T 8, RN 42 300 mm, BEJE 6
mm . R, G A AT 0. 15 m, TiiEg w K 0. 15
PN TR = e T N S e e e A o5 ]
SETE A8 IR AR 42 b, LLB 10 R 40 I e (B e . e %
AT 38 s BI04 S TR IR T () 1 AR R A L R e e e
Jii, B RT A K Al SRR RN i K, 2 SR R 1S d, BT
FIF IR 82928 o S, Bl 2R AT —50, K 1. 50 m, Hil
PR 0. 106 m* .

1.2 #MBRF%

1 -1 I B W T R SR K AR B R AP DX P, ATl A7 M
FERUN 5 G2 mi, ORE I ML 13 F 2R & 5 m 4L, B
WA . By BEACHL A AW TR 0 . A Bk
S 1A 1 Y A Ak o R AL AT ad 200 H O, 928 200 THE
T3 h BT hEH .

10 AN abhisr 5 41, ARl 1 AT AL, b e 4 il i) 4
AR 5 1 G ER TP AT | W K B v 111 A e
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SRS T2 2. 46 glem® M40 L 547 0O G L2 . 5
A0 1AL AN AE b O R AR BT R R A e T
2003 4= 3 H 7 HIF4, A8 ety 3 5 8 H 17 10 1,
S U 1) 42 B IR 0 52 25 AT P B A S it 0 2 ) L
BTEWERT A aE (LA SRR a T REER) IR B LI AL
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MsE . PATIE o VFB 2N T 23~ 5%
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2.1 #HALABHELIRET K
FEAE DI 125 A oz 36 M I, U P9 S R B AR

fb, WP Eh TS AE 11, 0~ 24.0°C, Wl P9 AR A0 2 SL 00, —
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O, S A B pH B S 50 0 9.2~ 9.4 F1 8.7~ 8.8,
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Fig. 1 Variation of total phosphorus ( TP) content of the

water under different conditions
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Fig. 2 Variation of the total nitrogen (TN) content of

the water under different conditions
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Fig. 3 Variation of the chlorophyll a( Chl a) content of

the water under different conditions

194, ChlLa IR AT 2~ 5 f% . i TN W RAR(E 2),
FEREAS 9280 WA, HOW T8 K TN B AR R B b A7 78 19 o0
S TE L A PR K B TN AN T B, B i R4 9. 4% ~
48.9% 2 WA fk . 2% R0 A A N/ P AT R
Ak A, BITE 19,8~ 34.5 F120. 1~ 30.3 2] .

RN SR AR IR B PR BE AR AE s 1R 25 e, A el Tl
DA TR A R A K R e B Hh s i A i D, I B AT
SEMIARE YERTEL . (R b, U AT B T Lok, 46t
0050 56 &5 L I L AT B 1 5 HI A4
2.2 BEHR

M 1T, I 6h S, BR 20 LAk, LA iR b
IR TP # I B B4 0. 10 mg/ L (8 &, W dw 29 42% .
XA g SRR AT Wy O R R A R R B A
(17 0 A A SO0 B 28 IR Iy . 2 5, R AL R K AE 3 H
21 HFSA A4, A0k ek TP e By i B A, 527 H
9 HFEMEHN 0.01~ 0.03 mg/L. £ 114012 3R 1108

b 2 WA TP AL ER R0 94, 9% 94. 3% 86. 6%

91.0% , BIEL+ 1> 204 2> Ry 2> W1, B iy 73

TG 40. 5% 9 B 4 . X B, 4 Flok el i) B2 0 e R
TR AT O 8 R R, b £ O R O SR A AR Rk
IHE 6 1140 WA DU 6 200 s A7 AR, R34 K RS 1 1 K 1 TP i
JiE .

M 2 ol W, AR S, B3 H 20 HATS H 23 Hilial
P U/ 9] b, 2400 TN WEE 3RS PR, 40k 1 4k
2 GRG GRS b 2 WK T TN B LB R4 52.9%
63.0% 56.0% S0.2% , BI04 2> 204 1> iAo+ 1> B
A2, By T G 36. 19 1t B (A BAT TS TP 1
F B #(40. 5%) .

5 TP AL AR 6 h &, & 6CHI N Chla #E B
B4~ 2.0~ 4.9 Mg/ L 190w ( B 3). 29470 24. 6% ~
58.2% . XV e L1 KA A7 Bk b R AR VEE R A
U R S8 SR 17t T ek T UKL G AR A B DT R IRAT G . 25,
Bk S H 23 H NS, oAb i) B 4K Chla 393258 F
B, a1t 2 a1 GRG L 2 WK Chla 19 2: B
HAF K 49, 8% 63.0% 64.4% .15, 7%, WHRAG - 1> 40+
2> 20k 1> WA b 2 AT BB S B K Chla HYCUHY A
SRS AN 300~ 701 A% L, 5 AR IR AT R A ] 1K
P A A I LA 1 K
2.3 AITHEIR

R4 AR SR SR T IR B
RS s AR 5 R o A A 2 AP T ) D 40 AL v 200 W R 5 K BEL
42 RRL, SR A0 R o A FA T B e L i,
AR 30 YA 53 B AT R AR AR T, LRI IR AR
HiE A FETET AT JC TG g, FR o] AR, eI R 1 B
PR 58, B R AR 99 A v e 7 i E R T S R
(Spark et al., 1995; %% 44, 1999, 2001: Daniels et al.,
2001; HHALE, 2002) o ASLEG A0 b SR L .
PR AU AU R, I LR B R g
A AT ANk L YO BRI A B B ERET AT A
AL SRR SRR (AR 405, 2001) o MNSEHG 45
B, 40K AR TN TP (Chla 338 B i 8 i 11 25 B3 %,
JEHGE TP W O 284 0. 011~ 0.013 mg/ L, KA Tk
AR E SR 0,086 mg/ L [FI6 S- {1 ( UK Environ-
mental Agency, 1998) . K UH, £ L 4 R AR M TR TR I
Tl A4 PR RE T, 18 5 1 1 e 6 A 2% 4 o A IR AR DR A o 1 2
5 AT S AR AT B WA, 1995 Wy . 4t 1 Ak
2R TGRS 2 WK NP R A S ARTIR 19. 0.
20.4.13.9.15.0 KWEH4 4 199.6 .132.9 71,1 .129. 5, 3 &
T8 P b S RO A MR, T I 5 TR AR A R TR
P RT .

e R A8 AR e 2 T B 1R Ak I R, SR 2 1) B A
i Vg B A0 M -z T g Tl AR B TR DN KR, R R K A A
UGN AT LA 5 B I Ay A T B e Ak AT T B
(T4, 1998; AT WIsE, 1999; JA#h4%, 1999) . #hn
A K ) ChlLa 55 it R R BeAEE 42 358 00, 3k ) v A1 R 4
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WAL a3 T A S LA 0 W B i g T W B L K
e IR SR AR ALy, b — A b B 35 2 R KRR TR A
T 3 )5 974 B A7 BT H AL AT B DBV L bl 47
AR HIE AL, b TR DOA IR YR N EE AN T A T i
)3 A R B, B b G o 0 A i S Tk N L ) K A
T K T ik 21 350 288 5 7 0 A O A T Tl —— L B 9
S8 0D 150 B, A5 T TR o 1) BEL I 2 3 A 2 b o RGO v 3 G
Y0 M B 3G U I 25 ) 9 A R R, 3 4 K A R A
FIE . AL A B, B E M40 1 X TP A 25 B 32w
0.6% N/ P AEHRG I A, 4 TN FI Chla (25 5 2% 0] 43 SIME T
P21 2 100 19% R 13, 2% . o] WL, 6F 15 45 FR A AR 119 1%
S0, 40 R AL R AT 2, 20 R B (7 D R
it

MNEL 353 TRy 5 BT 92 56 &5 S A5, BR T AT s B K
TN TP 4h, % Chi_a () 25 B2 0 i ( 64, 4% ) , 5 H & # 974k
ROt . A0 B A b B A A DAy 2 i 2 HE R Ve, SRR
WL S A, 2003) 0GR 36 EEE AN B R T I 1 AR
Wy gEE WRIE BH R D, ORI T K i I B G i
B, I SR B BRI H A . 20 B AN M i) £ i
TG 7 IO BSURE A FSE 400 1) 7 BUIR A R 4R PR A7 6.
TR T T L ELE 5T

K IS Bk S R, T i Py TR PR RS R ( Salonen
et al., 2000) . A5 H] P U5 % BETBOR BB L RS R LBk Bk #
B ER AR VR BRAR L (R AR A B L AR A AR B N
PRAT BERE I Bdh £ e 77 SR UL TR 1 EAL IR A, ST
RO O 0, AR o . WIFT R, 6 K SR R A T 1K
LS BT A B R A B AT [ Cago OH) 2 POg) o] 5545 35 U0 TE
B, KT a0k Bk 5 2 e R S DUVE (1) 3~ 4 1%, nf LA
R P ACRE B, 8% 4 1 R IX 4 Ca P AR AE R R K
e, 38 ] A b 26 . CODe S I DU 13 LA 4k, LK
P AT . 9206 E HLE S, A B RS AR TR A Ak
AAS 22 15 1 7K A pH AR I8 S8 T v, o LGS A 11 4 o 2
B, B BR BN 9L 0%, & T 40 4 5 0ok 4 0 25 5 %
(86. 6% ) : M S22 B (50, 29% ) 1B IE A 5 43 oy K 2K 11 2=
B A (52. 9% ) k.

ShRS 6 BT FE AR 0 22 Ax vk, il FH 28 A R £ 1 oy 4
WKATIRNY B YR A A UEAT i o2 0, 5 L bR, 0 RE L
JECT ARSI TN TP OFIAT #5470 (TP TN [ A
KB4 524 0.01 mg/ L F10. 05 mg/ L) , A5 4ok ik .

3 4 ®

(1) FHIR BRI Pbh A S HE et e il e 385 7% A0 00 2 i
8 P YRR T RO, R, 4 A R R A G 6L, IF
S AT O B b A R TP TN R 2 A G A 1 A
RS2 I (EEANS M T BTN (N A R GR G B tip 72 7 S i

(2) EIUBHE AR SOk A7 W T I W e R TP TN 1)

PR T, A T L S R ot R 2 A 0 e
BEANHEAS RGN M B JL AR 1) B3 2R TR 3 O, B 2L 5
MRS B R H Y .

(3) Z8 R0, Frk I 2r b Bl oA DB B e 4, AN
I SERCY ¥ SiN

(4) AT B AE TR Gl BT S B A
TKARAT R RS R A A 2 A A% ) S, 1 5 At g 41
P57 Y B A, A A 0T R) F B A 5 B AR 21 1
T BB A e R R B B EER B T kA
1B SL10 FL, SCRAPE R I, & — A8 W 15 FR K AR 02 L n] 474
A

ST I AR R T = AR K5 B R
FROR g SR AR, TS0 .
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