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Abstract: To guarantee the health of people, Standards for Drinking Water Quality (GB 5749 -
2006 ) has been set up in China. To clarify the safety of drinking water when multiple indexes coexisted at
the limit concentration, the following indexes at the limit concentration were selected as organic
chemicals; CH,Cl,, CH,0, CCl,, C;H,,, CiHy; pesticides; C;H;NO,P, C,, H,, OsPS,, C;N,Cl,;
heavy metals; Cd’*, Mn>*. The biotoxicity of three types of indexes coexisted was tested through the
acute toxic algae infrared technology. The results showed that, the single indexes at the limit concentration
did not produce biotoxicity to the algae, indicating that the limits of a single health indicator were safe.
When the single indexes coexisted at the limit concentration, the proportion of algal response in each
combinations was as follows; binary 25% - 100% , ternary 37. 5% - 100% , quaternion 58. 3% -
100% , quinary 100% , six kinds 100% . The above results indicated that toxicity of indexes coexistence
to algae increased with the number of coexisting indexes. The coexisting combinations containing Mn”* |

CH, O or pesticides were more toxic to algae than other combinations.
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Tab.1 Response to coexistence of organic chemicals
% A #ﬁfnér{? IR EE R LIRSS | 45 T W
) B/ (mg - L7 85 1K | 552 0 | 453 Kk | AR [EHR/ % R Y %

CH,Cl, + CH,0 + CCl, + CgH,, + CyH, 1.442 + + + + 100 100
CH,Cl, + CH,0 + CCl, + CgH,, 1.422 + - + + 67
CH,Cl, + CH,0 + CCL, + CgHq 0.942 + - + + 67

CH,Cl, + CH,0 + CgH , + CgH, 1.440 + + + + 100 100
CH,Cl, +CCl, + CgH,, + CyHy 0.542 + - + + 67
CH,0 + CCl, + CgH,, + CgHq 1.422 + - + + 67
CH,Cl, + CH,0 + CCl, 0.922 + T A + 100
CH,Cl, + CH,0 + CH, 1.420 + - _ _ 67
CH,Cl, + CH,0 + C,H, 0. 940 N N + 67
CH,Cl, +CCl, + CgH,, 0.522 + _ + + 67
CH,Cl, +CCl, + CgHq 0.042 + - 4 + 67

CH,Cl, + CgH,, + Cg Hy 0.540 _ N _ 67 60
CH,0 + CCl, + CgH,, 1.402 + - + + 67
CH, 0 + CCl, + CgHg 0.922 + - _ 67
CH,0 + GgH,, + Gy Hy 1.420 + - + + 67
CCl, + CgHy, + CgHy 0.522 - + - - 67
CH, (], + CH,0 0.522 + - + + 67
CH,0 + C(l, 0.022 + + + + 100
CH,Cl, + GgH,y 0.520 - 100
CH,Cl, + CgHg 0. 040 + + + + 100
CH,0 + CCl, 0.902 + + + + 100

CH,0 + GgH,, 1.400 + + + + 100 70
CH, O + CgHg 0.920 + + + + 100
CCl, +CgH,yy 0.502 - - - 100
CCl, + CgH, 0.022 + - + + 67
CsHyy + CoHy 0.520 - - - - 100
CH, Cl, 0.020 - + - - 67
CH,0 0.900 - - - - 100

Ccl, 0.002 - + - - 67 0
CsHyp 0.500 + - - _ 67
CsHy 0.020 - + - - 67

P+ IRFA L " RN, .
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Tab.2 Response to coexistence of pesticides
W B f'iﬁfl:%‘(fl? s R RIGEE R | & TTA W L
B/ (mg - L7 451 Wk | 820 | 853 Ik | feReh gt [EIR/ %| 851 51/ %
C,oH,yO(PS, + CyN,Cl, + C;HNOP 0.960 + + + + 100 100
C,oH,yO¢PS, + C¢N,CL, 0.260 + + - + 67
CoH,,O¢PS, + C;HyNO,P 0.950 + - + 67 100
C¢N,Cl, + CHgNO, P 0.710 + - + 67
CioHyy04PS, 0.250 - - - - 100
CyN,Cl, 0.010 - - - - 100 0
C;HgNO, P 0.700 - 100

51~ 3 YO i BRI B 4y o 19,5 ~
26.0.19.0 ~26.2 F1 18.8 ~26.2 C ., A LAFH M it
55 25 iy BRI AE AR I 2 T 1, B 38 T A
BEPE s 0 S UL B AP G A e iy, e rpfe 2 0L
TR A Y AT W 37, 73. 08% B AT HLAL 2 i 404 A T
N o AT A A A H B BRh 100% 124 v]
N A AETE R AR ) e U, R e & 1
CH,0 + CCl, .CH,CL, + C;H, .CH,0 + CCl, .CH,0 +
CyH,,#1 CH,0 + C H,.,
2.1.2 HEJE R AV SRR

AR AR AP S 5 A A e iy 2
RORB I 2 2017 423 H—5 H) Wk 3 s,

1~ 33U R L 3 )R 19.9 ~24.8.19.9 ~
23.6 f120.4 ~23.3 C, RILEHEH 4 FIEHT
WIIC 2 T2 v 4 A7 78 JT e Ny 5 A e i 45 51
RO 7 A A W B 0 AT RE . ROTZH A A e
R4 A AL FE C.HNOLP + Mn®*  CH,Cl, + Mn®* |
CH,0 + C;H,NO,P . C,,H,,O,PS, + Mn** + CH,Cl, .
C,H,NO.P + Cd** + CH,O #1 C;H,NO,P + Mn’" +
CH,Cl,, BbAh, 4 2 &b i 17 o LE A HE ¥ A - Mn®
(73. 33% ) > CH,Cl, (66. 67%) > C,H,NO,P
(63.33%) > cd'* = C,H,0,PS, = CH,0
(60.00% ) ;& Mn®" [l 21 & Wi 7 o Bedwe i, P &
Mn2+ ﬂ:] CH2C12 éﬂ%ﬁ’ﬂﬁ”ﬁﬂﬂjlﬁ Hﬁjj 87.50%
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Tab.3 Response to coexistence of heavy metals, pesticides and organic chemicals

5 H #Z’?ﬁ'é/z? IR IS5 | 45 IO R
B/ (mg - LY 45 1wk | 8520 | 453 Ik | ARG B/ %\ 4575/ %

CoH, O PS, + Cd** 0.255 - + - - 67

& C,oH,,O4PS, +Mn** 0.350 - - - - 100 ’s
e} C,HgNO,P + Cd** 0.705 - - - 67
% C,HgNO,P + Mn** 0. 800 + - + 67
1% C,oH 04 PS, + C;H,NO,P + Cd** 0.955 - - - - 100

i CioHyo 04 PS, + C,HgNOSP + Mn** 1.050 + + + + 100 s
3t CioH,y O PS, + Cd** + Mn** 0.355 - - + - 67
1t C,HgNOSP + Cd** + Mn®* 0. 805 + - 67

C,oH,,O.PS, + C,H,NO,P + Cd’* + Mn** 1.055 - + + 67 100
CH,Cl, + C,,H,,O4PS, 0.270 _ _ _ _ 100

g CH,CL, + C,H,NO,P 0.720 - - - - 100 s
4 CH,0 + C,,H,, O, PS, 1.150 + - - - 67
Bl CH,0 + C,HNOsP 1. 600 + - + N 67
gﬁ CH,Cl, + CH,0 + C,,H,, O, PS, 1.170 + - - - 67

j;i 50CH, CL, + CH,0 + C;H,NO,P 1.620 - - + - 67 %
3% | CH,CL, +C,H, O, PS, + C,HNO,P 0.970 + + - + 67
% CH,0 + C,,H,,O4PS, + C;H,NO,P 1.850 + - + + 67

CH,Cl, + CH,0 + C,,H,,0,PS, + C;H,NO,P|  1.870 + - + + 67 100
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43R 3 (Continued )

5 ﬁﬁﬁﬁ/f{? I EE R RIS R | 25 T0A Wi
B/ (mg - L7 451 % | 20 | 83 K | &g R EmIR/ D515 %
& Cd** +CH,Cl, 0.025 - - - - 100
& Cd’* +CH,0 0.905 - - - - 100
& Mn®* + CH,CI, 0.120 - + + + 67 »
ﬁ Mn** +CH,0 1.000 + - - - 67
it Cd** +Mn®* +CH,CI, 0.125 - + + 67
o Cd* +Mn>* +CH,0 1.005 - + + 67 100
5 Cd** +CH,Cl, + CH,0 0.925 + - + 67
§ Mn** + CH,Cl, + CH,0 1.020 + - + 67
pea Cd’* +Mn** +CH,Cl, + CH,0 1.025 + + + + 100 100
C, H,,0,PS, +Cd** + CH,CI, 0.275 - - - - 100
C,oH,,O,PS, + Cd’* +CH,0 1.155 - - - - 100
C,,H,,O,PS, + Mn’* + CH,Cl, 0.370 + + - + 67
CoH,yO4PS, + Mn** + CH,0 1.250 + - - - 67 .
C,H,NO,P + Cd’* + CH,Cl, 0.725 + - - - 67
C,H,NO,P + Cd** + CH,0 1.605 + - + 67
C,HgNO,P + Mn’* + CH,Cl, 0.820 + + - + 67
C,HNO,P + Mn** + CH,0 1.700 - + - - 67
CyH,o04PS, + C,H,NO,P + Cd** + CH,CL,| 0.975 + + - + 67
C,,H,,O,PS, + C,H,NO,P + Cd** + CH,0 1.855 - + - - 67
C,,H,yO,PS, + C;H,NO,P + Mn®* + CH,CL,|  1.070 + + - + 67
% C,oH,yO4PS, + C;H,NOsP + Mn®* + CH, 0 1.950 - + - - 67
25| C,H,O4PS, +Cd*" +Mn’" + CH,CI, 0.375 + - + 67
iii CoH,y0.PS, +Cd* +Mn®* +CH,0 1.255 - + + + 67 s
% C,oH,,O.PS, + Cd’* + CH,Cl, + CH,0 1.175 + - + 67
4 | CutlyOcPS, + Mn’* + CH,Cl, + CH,0 1.270 + - + 67
Bl C,HyNO,P + Cd** +Mn>* + CH,CL, 0.825 + - - - 67
g& C,H,NO,P + Cd** + Mn** + CH,0 1.705 N - N N 67
=X C,H NO,P + Cd** + CH,Cl, + CH,0 1.625 - - - 67
7 [ C,H,NO,P + Mn®* + CH,Cl, + CH,0 1.720 - N - - 67
JE [ CoH,0,PS, + C.HNOP + Cd' " +
1% M+ CH,CI, 1.075 + + - + 67
C,oH,, O, PS, 4;?3H8N05P +Cd** + | 955 B N N . .
Mn®* +CH,0
C,oH,,0,PS, + C;H,NO,P + Cd** +
1079 Csz c1j +*CH25 o 1.875 + + + + 100 100
C,oH,,0,PS, + C;H,NO,P + Mn®* +
10T CZHZ Clz +*‘ CH: o 1.970 + + - + 67
C,oHO6PS, +Cd*" +Mn®* + CH,CL, + | 275 . _ . . p
CH,0
C,H,NO,P + Cd** +Mn** +CH,Cl, + CH,0  1.725 - + + + 67
3+ 2+
CioHis OsPS,; +C(;; HCSIN?SCPHJrSd M g5 + N + ; 100 100
2.2 A[ETTHEEND R & L3 EAE I AN [R) TC R A e e 7 o b, b 4 JR A
2.2.1  [FIZRILAFA R ST ECEE MR & o TRECE AT ﬁtgﬁ/n%%%,ﬁ(ﬂ‘z\ﬁxkﬁ\

AT T T HAE IR K AHEERFEZE AL 2 00 S R B G E B D 73, 08% |
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Fig. 1 Response rate to coexistence of heterogeneous drugs
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Fig.2  Cumulative response rate to coexistence of organic
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ARAHK R B r=0.677(0.6 <r <0.8), E5mIEAH K,
0.025 ~1.000,1.000 ~1.700.1.700 ~1.975 mg/L
WeRE XA B r 43315k 0.923 ( >0.8).0. 137 ( <
0.2).0.907 8( >0.8) , A, 1.000 ~1.700 mg/L ¥
FEX (0] T WA o A Gk, A TR N(%) =
48.023 + 72. 617x — 89. 563x” + 32. 201x° (R’ =
0.753) . SFIALAFET 25 0 Bk EAE 0. 025 ~ 1. 700
mg/ L B B2 FEE A N7 LUAE 57.4% ~68. 4% Z [0) %
35 M2 B R FE = 1. 705 mg/L IF, R ARBE 0
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Fig.3  Cumulative response rate to coexistence of heavy

metals, organic compounds and pesticides
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Tab.4 Relative impact analysis of drugs
WOH | ST | Exp(B)E]  ARXE
cd’ 0.200
TR cr't 0.032 , .
< Gl 2+ Cr'" >Pb™" =
N 0.074
Kbty | He* >Cd' = Mn*
Hg " 0.074
Mn** 0.200
CH,Cl, 0.062
HHLIL CLo 0.062 CH,Cl, = CH,0
AR ,Cl, =CH,0 =
CCl
ESRE s L 0062 | oo s e, > G H,,
CgHyy 2.781
CyHy 0.369
CioHiwOsPS)  0.409
C,HgNO,P
FLE . 3 HgNUs 0.282 Min2* > CH. Cl
3+ > o Uly >
&z AW Cd 0.382 2
pN=N=) 2t C;HgNO,P>Cd™ ™ >
ILIBE | M 0-190 | 1,0 > ¢,y H,,0,PS
B e CH, CL, 0.193 2 10 19 Y6 192
CH,0 0.401
3 it
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Hi 2. 1 A1, X5 GB 5749—2006 HLAE HY 45

PRERAEL, B—A7AE R S R LIS 3 Bl 253 A

Hi 2.2 1Al 2% 28 2H 5 4% U B 7 o L 0
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