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Tab. I Acute toxicity of mineral floatation reagents to Daphnia magna Straus at 2541¢C

, TPEGR 24h LC, 48h LC,, 3R
e e ok
2 2 9.801.40% 4.5040.70%  |ERBNEF BN
A 138.20430.20 80.0018.40  |[PRMNEEHHI
MPA 24.4044.20 2.4040.40 o R B KL TR
10 B 164.06£40.66 102.30425.20  |LMZRBIEE
0145 16.00+4.70 11.2242.23 T BT
$808 42.00411.00 27.00+6.80 WAL R R 55 B AT
Yx 48.19+8.17 24.98+4.37 IR £ PG A T OB
Fu 19.5442.85 11.0341.56 IR T M T AR

* 95% H{SR

® 2 KBZAETREN 0145 FERE P HEE B HKT EIH

Tab. 2 Analysis of variance in the survival of Dapknia magna Straus kept at
different concentrations of mineral floatation reagent 0145 for 21 days

ERKE BHE BHEF TR L2
Source of variation D. f{. Sum of squares Mean square
Rgds5 Total 59 4 968.2
ARl R Treatment 5 2 953.1 590.62
HEPRNER Group 54 2 015.1 37.32

F = 590.62/37.32 = 15.83 Fo.o, = 3.37

B3 XEREZEHNHN 0145 TERED 21 REFHRBROLE

Tab. 3 Comparison of mean survival of Daphnia magna Straus kept at different

concentrations of mineral floatation reagent 0145 for 21 days

WE
Concentration, H £-5.7 %-5.8 x-7.8 z-19.0 x-21.0
mg/L .
1 21 15.3 15.2 13.2 2.0 0.0
(+) G +) ()] b
3 21 15.3 15.2 13.2 2.0
+) S €D G
¥ 19 13.3 13.2 11.2
Control (+) (+) )
2.1 2.0
4 7.8 & &S
0.1
3 5.8 &3
5 ' 5.7 »
(+) ZTRERBE;(-)BRERADE
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1274, 1709 F1 1599 AN M3 45 B2/ FEHEFHEMRK. B0 295,474 R 314
Mo E2LRAXNER 1 J 2 BIE/FHE L0 MNESLBEE, M3IM4+X5ER/FAR
23 NEEHEHE, RRBEERAZIIRTEGR 6), AR AHEENER . ZHRABE
EEHBREFNER, AE—FRREERE RN EL F> Fou, RHAERER
BF GET), SREHNBBERNDE (D=3163) (k8 BR: HEH51Kk2%E
RIFAEREER,ME 3.4 M5 BR/ABRATEER, 1.2.3.4 M5 BR/FEAN
LEREER, XFIHREW M2 ZIE/FHREMN 0145 3 KEREBEAEREMHE
H, R BRI B EERIM R, 3.4 M5 BR/FAHRTRZI, ENERE TR
MMEAREHEEHE, MESNBALTEEER,
¥4 XRUFREFESH 0M5 FRRES 21 XHTFHGFE

Tab. 4 Mean length of Daphnia magna Straus kept at different concentrations

of mineral floatation reagent 0145 for 21 days

REE pogict
Concentration, mg/L " Control 1 2 3 4 5
T8I :
Mean length+SD, mm 4.044-0.12 | 4.1140.1L | 4.0640.15 | 3.954+0.07 | 4.0340.21 | 3.9540.07

¥ S5 XEBEREIDGN 045 FRRED 21 XEHEHEROFEIH

Tab. 5 Analysis of variance in the mean body-length of Daphnia magna
Straus kept at different concentrations of mineral floatation reagent 0145 for 21 days

EREE B BHEFHN 1%
Source of variation D. f Sum of squares Mean square
SR 33 0.584
Total .
HAER 5 0.078 0.0156
Treatment .
HRNZES 28 0.506 0.018
Group o
F = 0.0156/0.018 = 0.8667 Fo.05s = 2.56

.y EYT EANBEURFETHANELN TR

(1) @EkpEY EReEr Rk 0Bk RSB EARET BRI AT
BTEBL S 43 BIE N FE R B EY, @ SHEKOEK. ¥Rk nBEKE R X BRER
1/2, 1/45 1/8 F1 1/16 W@EIETERRL 5 RR I, EBKEREFEHEHAET
M (24 IS FEHETE 56.3%, 48 /NN RHEE 53.6%), FMLEAKNEEEE, B
C tERR, EWMBREASHEAZRAEE (P> 0.1), BEAKFEKSHBAEREYE
(0.025 <P < 0.01), XKRABHADBKREBKRBN BERSE, ¥aHdKO B
KEZRTERE N AEEHEEIRRK,48 INNEE 80% , it BEk(HiE 53.6% )%
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* 6 FRAN 0145 HARELEAOHIW
Tab. 6 Effects of mineral floatation reagent 0145 on reproduction
of Daphnia magna Straus

Concentr?t?ion mg/L Nﬁmber %%%%phnids Reproﬁiﬁtiﬁbn +SD Total ygr{%‘é\i}%:guced
H ' - 10(I0)* 127.4434.9 1274
control ’
1 ' 10(10) 170.9413.2 1709
2 10(10) 159.9+18.6 1599
3 10¢2) 147.54-26.2 295
4 . 16(3) 158.0+18.4 474
5 10(2) 157.0+17.0 314

* FEABFARRERNNER
® 7 XUREAFRAH 0145 FRARKEF 21 REARGFEIMT

Tab, 7 Analysis of variance in the reproduction of Depknia magna Straus Kept
at different concentrations of mineral floatation reagent 0145 for 21 days

—l -
TREE =1z HHETHN ¥
Source of variation D. f. Sum of squares Mean square
HER 36 27 177.57
7 s 5 ' 5 10 400.87 2080.17
HART R 31 16776.7 541.18
F =2080.17/541.18 = 3.844 Fg.op = 3.68

%8 ARNFEFEAN 0145 TRARED 21 REABRMYERMLR

Tab. 8 Comparison of mean reproduction of Daphnia magna Straus kept at different
concentrations of mineral floatation reagent 0145 for 21 days

Concentration, mg/L * x-127.4 Z-147.5 ’?‘1‘57~0 5‘158-0. %-159.9
1 170.9 23+§ z_; é_g é—; é].n
2 L 1599 & & &3 &3
4 158.0 zo_g 1(0_§ (1_-g N
5 -} 157.0 E9_;’ » (?_g
3 . 147.5 20_5
X 7_ 127.5

(+) BRERPE; () ERERFDE
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LCs EARR 1/2.60, 95% F{FIRVEHETE 1/2.13—1/3.18 Z[Al, @EAKFBHELLE:
REEULRBRER, 3 MEKNWSEBRBRITFATLFIA: BaBK>EHA O Ex>
BT R,

(2) BETHRNBEDTR B ma SBHmA 4 Fha 253, X THEHH
12 BK S rh BT ROVE 1 4 FET 25 & B oy e AR I BT B IR, A E R
JHEVE LG BERHE 95% AIFRAEE, ERILEK 9. MEHHDEE S808 MLHE
L2 BT, Na.COs BRFE, NeoSiO, EELFE,

RIBRET T REATER, ¥Er (HR) SR &ML AN AR &y BHN
REEFIT R 10, HRSEXEEEN 48 /N LCs 24 1 N BAL, MREFATZHH]

: " s e IR ,
I ARBE 57 55 e o6 i e — e {a>’ W 5808 BEE K

(Fht Bfir 50.00), WHiE (L Bk (FhBAr 26.67), Na,CO, Bl (FHHAL 6.66),
Na,Si0; #/N(F ik #hr 0.35),

%9 PUETHANEEENES

Tab. 9 The toxicity of phosphoromineral dressing reagents to Dapknia caringza King

AT _
Phosphoromineral dressing 24h LC,, mg/L 48h LC,, mg/L
reagents
S$808 24.48(19.39—31.05)* 20.49(16.28—25.78)*
e A , 29.59(25.39—34.50) 15.90(11.95—21.12)
Na,CO, 641.29(597.72—687.86) 562.99(511.45—619.44)
Na,$i0, 3 666.60(3 083.90—4 374.21)| 2 865.44(2 413.24—3 402.51)

* 95% WIfEIR

3

%10 BT HETENBREHEMNERNLSESEM

Tab. 10 Amount of dressing reagents used in phosphoromineral
dressing and the iso-toxic units

. e = . - .

Dﬁreﬂ.:s?izjrl?zJ Conc{?:nﬂfrzft%)n of Amounjtjucﬁfeagents ﬁ%?ﬂﬁf{ﬁ?fg The ﬁiﬁinits
reagents stock solution % m]/m? concentration mg/L

$808 5 20 000 1 000 50.00
Wik 2 1 40 000 400 26.67
Na,CO, 10 37500 3 750 6.66
Na,SiO, 5 20 000 1 000 0.35
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Tab. 11 Proposed classfication of toxicity of chemicals to Daphnia
BHESG - wE hER K% MERLE
Classfication of | Violent toxic High toxic Medium toxic Low toxic Slight-toxic
toxicity or no-toxic
48h LC,, mg/L <0.1 0.1—1 1—10 10—100 >100

% 12 B3NBHEEATHTIZAN 0145 XA FN NOEC 1 LOEC
Tab. 12 No-Observed-Effects Concentration (NOEC) and Lowest-Observed-Effects
Concentration (LOEC) of mineral floatation reagent 0145 for Daphniac magna Straus

ﬁﬁrﬂa NOEC mg/L LOEC mg/L
2 3
Survival
EK 5 >5
Grouth
. 5 >5
Reproduction

x 13 ERFELSHBARZHSSLLRE

Tab, 13 Reference safe-concentration of mineral floatation reagents
for Daphnia magna Straus

Mineral fgfﬁﬁ{l reagents Reference %ﬁfﬁ%ggration (mg/L)

MPA 0.36

250 0.67

Fu 1.65

0145 - 1.68

Yu 3.75

S808 4.05

H3Ei 12.00

10 2x5 ‘ 15.35

E=RET (17.5—215%C) EEINE 15 K, BRUWELFHEREWL (E 2), FEHHE,
PHZ i T M, M 10.05 (2] 9.50; DO LB s (G A S BREL) , BB R RE T4, B
65 F 1.2 B3 /F; B BHREME 930—1100 pas/FEXRZE, ALERNTARE H K
ABKMRLK, SREARBEICTHEKTRE, £%BEBEKIERN KESREEW
I 5K B K I 7 — BRI T S I, RS SR P T A

SN BTG XN AR RAE SR E A REBUKERRE R R 2T T HI6T . H5F
RAHEKAREPRRERT TR, RIVKIFENFEF MPA, 0145 1 10 SihE
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Fig. 2 Changes in some characters of phosphoromineral
dressing effuent stocked for 15 days
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A STUDY ON THE TOXICITY OF MINERAL FLOATATION
REAGENTS TO DAPHNIA

Zhuang Dehui and Li Zhisheng
(Institute of Hydrobiolagy, Academia Sinica, Wuhkan)

Abs_tract

The purpose of this study is to evaluate the effects of mineral floatation reagents on Da-
phnia. The toxicity of eight kinds of floatation reagent was studied under renewed static con-
ditions at 25+1°C. The 48hr LCso of floatation reagents for 12+12h old Daphnia magna Stra-
us was estimated to be between 2.40 and 102.30 mg/L. The acute toxicites are in the order of
MPA > No.2 oil > Fu > 0145 > Yx > $808>Ganbian oil>No. 10 oil. Chroniz No-
Observed Effect Concentration (NOEC) of mineral floatation reagent 0145 was 2 mg/L and
Lowest-Observed-Effects Concentration (LOEC) was 3 mg/L. The application factors were
within the range of 0.15—0.22. The test of toxicity of -phosphoromineral dressing effluent to
Daphnia carinata King indicates that the toxicity is low. The iso-toxic units of four mineral
dressing reagents were calculated to be 50.00 for S808, 26.67 -for sulfitating soap, 6.66 for
Na;CO; and 0.35 for Na.SiOs, respectively. A classification of the toxicity of chemicals to
' Daphnia is proposed as: very high,<0.1 (X48 LCs); high, 0.1—1; moderate, 1—10; low,
10—100; slight or non-toxic,>100.

Key words Daphnia magna, Daphnia carinata, acute toxicity, chronic toxicity, mineral
floatation reagent



