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Variations of Cd* in drinking water with P-matrix

ZHOU Jiao, TANG Shu-ze*, TENG Jiu-wei, LUO Yong

(College of Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract: Quantitative changes of Cd*" in drinking water system could reflect directly or indirectly the risk of safety in
the drinking water. Therefore, possibility for predicting rapid increases of Cd*" in the drinking water by P-matrix model
was investigated. At the buffer solution (pH 9.0) of NH,CI-NH;'H,0, the Zn*", Cu®*, Cd** were colored with
2-((Bromo-2-pyridyl)-azo)-5-diethyl-aminophenol, in the presence of Triton X-100. Under the absorbent spectrum of
400~700 nm wavelength, the recoveries of Cu** was close to 100%, and that of Cd** was 95.8%—104.0% when Cu’>" and
Zn*" were in low concentration,showing that the P-matrix model construction could predict successfully for the
quantitative change of Cd*" in the drinking water system.
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EABBMAR 2 mL 20 gL ARBIBRMER 2
mL , AT 18 pg Mn®", 13 pg Pb*", 10 pg Cu*",

8 ug Ni*', 8 pg Co*, 5 pg Fe*™ , BRIER Zn” 1Y
BE . ERED - R ATRRRER cu’, B
BERNEE , RTARE . £5MBI LRIt EET
f P AERERIEME LR AKF Cu*', zn®", Cd7HE
B A ETRHTESBENERTRAXIESET#E
EEREFHTHBITRE , WEAKD CPHER
TACHITUE , AP RAKRRARLZEEH .
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FEAFRFNEEE. MEE. REBRER.
tKETREREE. EiLeR. Sk, HbiE. |,
WEREE., Eok, EHMBMEMWET MLFiRH
I7). Triton X-100(sigma), 5-Br-PADAP(KE{LZ
BRI, BKZEBEXRECERF) . BFRER
W RERAKAREEEFK .

FENEEN UV-1800 X XEITALREFI S
FALER ). pH-3C(LBBRALER ). BFRF (18
HE-ERZSNTF) .
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RUAKESERNES ZRESHEEET
HEE , MERRERE | mgmL , §HAE2 37
BE 10 pg/mL M 1 pg/mL ; EEF| 5-Br-PADAP [
BIRE 0.1 gL , TKZEEARE ; Triton X-100 AR
RERE 5 g/L ;NH,CI-NH;-H,0 &4 B ( pH 9.0 )
RYER I 5.4 ¢ NH,Cl KA ,EKE pH £ 9.0,
EBRT 100mL BEMR ; ERBAREOIEHS % .
122 MEFH*

F25mL tbBER D FIMAZEM Cu™ . Zn™,
CA* AR , 3 mL pH 9.0 NH,4CI-NH; H,0 2B
& , 2 mL Triton X-100 &7 , 3 & 5-Br-PADAP &
B, AREKRREZE , ERES , #E 5Smin ,
DUz BERS AR |, 7 400~700 nm HIE R
W
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BEE s MNRABER |, Xem=Yop Ppm . EFTECLH S
MERE p MEKANERKEER Y, , XA
Matlab 7.0 #{TRFZE  FIFA LESENREK
5EFE P 18 Xom , BNBHERAF Cu™', Zn”", C'MIR
ERE .

2 HR55
2.1 WRSHACHYIERE
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B AR KIS HIFE 560 nm &b . FE 400~490 nm T ,
Zn” R M C” IR ER | Fril , RIEERKIE
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Fig.1 Absorption spectrum of the three metal ions at pH 9.0

22 E&F 5-Br-PADAP HAE

REREHEN 02 mg/L 89 Cu*', Zn*', CI R
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EEHAER 0.5~1.0mL &, RAEBEEMKIR ; &
BRIAERN 23 mL B, REEZK BBTFRE ,
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REERRE , ERMEREHIN 02 mg/L B
Ccu®’, Zn*, CARABHF , HFIREFKT 5%
WERT , THEFFARFHRNME : Hg'(4.0 mg/L),
K'(2.0 mg/L), Na'(4.0 mg/L), NH;" (2.0 mg/L),
Ca’"(0.8 mg/L), AP’'(0.72 mg/L), Pb*'(0.8 mg/L) ,
Ml Fe'', Fe*'. M EREN | EERERERENR
FPETFHAUE , RARERN S%WERBRMEEN
¥ 0.8 mg/L B9 Fe’*, Fe’', Mn™" .
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B &l — R B Cu™', Zn®", CIBAMRERR |
BREHARZHERRE , 257 560 nm Fi{TN
B, SMOERENE 3 K, BCFERXE . BX
1 AR, 3 BEFHERFNEMEEE . KELN
FRARIE TUPAC AERRE H& M EERMGERN
PREGHIBTPR : Vye0.005=0+ t0.05°SD , Yxc0.005 I 95%IE(E
ERMBEER, b AREMZARFHEIE , tos
Nt HEBHENE T n -2 W EELE .

CdARHIEITFIESH

Table1 Regression equation parameter of Cu®’, Zn* and Cd*
EEET BEFRERE/ (mgL ") SHriEe MXARE BEMERE SERERE BRERUBRRERE/(mglL )
Cu** 0.12~0.60 A=1.227 6x+0.065 0.999 6 0.000 9 0.0154 1.7x107°
Zn** 0.04~0.52 A=1.755 1x+0.016 0.999 3 0.001 0 0.016 2 1.3x10°°
cd* 0.04~0.60 A=0.715 8x+0.032 0.998 5 0.000 6 0.013 8 2.0x10°°

OARRNRE , x I BFREREmgL) .

2.5 RKIRE
MABR G RERESN 04 mg/L B9 Cu™",

Zn*", Cd*' 3 AR , BERBXEHEES , &

400~ 600 nm , =f@ 6 nm EE 1 MR, BEIRKE ,

KR EMIER B RERENRBEGEREZHE)

REMNBNEEBIER . ABRE DK KERER

KB | BJGEE 494, 518, 536, 566, 580, 589,

600 nm AFIEFKAE .
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Table 2 Absorbance of calibration samples

AR B

%%  494nm 517nm 532nm 568 nm 580 nm 589 nm 600 nm
0.0967 0.4056 0.5170 0.4965 0.2112 0.0938 0.0397
0.0793 0.4444 0.5694 0.5358 0.2147 0.0938 0.0391
0.0325 0.2311 0.3131 0.3057 0.1456 0.0717 0.0337
0.0949 0.4785 0.6178 0.5832 0.2583 0.1237 0.0564
0.0724 0.3811 0.5130 0.5126 0.2523 0.1262 0.0599
0.0698 0.4145 0.5507 0.5331 0.2465 0.118 6 0.051 8
0.0578 0.3862 0.5349 0.5352 0.2828 0.1492 0.072'1
0.0872 0.4578 0.6103 0.5897 0.2946 0.1535 0.0747
0.1459 0.6043 0.7742 0.7392 0.3429 0.1686 0.0779
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Table 3 Concentration matrix of the calibration samples
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Table 4 Absorbance of verification samples

RIEERERE/(mgL™)

EEET
2 3 4 5 6 7 8 9
Cu* 0.2 0.2 012 02 02 02 028 028 0.28
Zn**  0.16 024 0.08 024 0.08 0.16 0.08 0.16 0.24
Cd* 020 0.12 0.04 0.04 020 0.12 0.12 0.04 0.20

1~9 RBBRRS .

& 3
an =

iR E A
532 nm 568 nm 580 nm 589 nm 600 nm

494 nm 517 nm

wnobh W N —

0.041 6
0.062 4
0.060 3
0.0730
0.085 2

0.2303
0.324 1
03453
0.4103
04724

0.3170 0.3224 0.1657 0.083 6 0.038 3
0.4357 0.4302 0.2147 0.1094 0.0523
0.4490 0.4241 0.1840 0.0851 0.0355
0.5560 0.5417 0.2730 0.1419 0.068 4
0.6286 0.6108 0.2945 0.1476 0.068 0
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Table5 Determination of the three ions by P-matrix method

AEEE MARERE/(mgL™") FNRERE/(mgL ™) B ESLA

Cu2+ Zn2+ Cd2+ Cu2+ Zn2+ Cd2+ Cu2+ Zn2+ Cd2+
1 0.28 0.02 0.08 0.29+0.004 0.18+0.011 0.13+0.007 102.5 90.3 163.2
2 0.08 0.04 0.32 0.08+0.029 0.02+0.005 0.25+0.006 100.3 473 78.9
3 0.24 0.12 0.08 0.25+0.006 0.12+0.011 0.09+0.005 105.7 102.7 114.7
4 0.16 0.08 0.16 0.170.011 0.08+0.011 0.15+0.006 104.7 96.7 95.8
5 0.12 0.16 0.12 0.1240.008 0.15+0.006 0.12+0.004 101.9 95.1 104.0

il 2+ ph b2 (Y

mEk S AR, C WEWERR 1003% p——

105.7% . Zn” EYRBRIMARERE 0.04 mgL T
N 47.3%5h , ERA 90.3%~102.7% , B ZERE
I REREATNRE KX , BE Zn” REREK
F 0.08 mg/L REAFEFTMUER . £ Cu™ M zn*
RERERPE ,Cd EWENR 95.8%~104.0% ; 1E
Cu’' M zn” RERER KM CdRERER /DAL,
CA”EUERNA 78.9% , AT , ZAEE RER IF it T
M AKSP CIHERTIL .

3 4 i

£ 3 mL NH,CI-NH;H,0 EHBR(AED
5.4% , pH9.0) , 2mL 0.1 g/L 5-Br-PADAP & &5 ,
2mL 5 g/L Triton X-100 BRFHT TR AR
560 nm &b , Cu®™', Zn*", CAHIMKED B &£
0.12~0.60, 0.04~0.52, 0.04~0.60 mg/L FR& M . £
WRERELMSBEMA |, EE 494, 518, 536, 566,
580, 589, 600 nm NMEFRKMWEREEE |, Cu™
B9 E U R ZIT 100% ; 34 Cu® M Zn® IRER /ML,
CA*EIRER 95.8%~104.0% , Bt , B P 4EREE
BA LU RIR N BN AKD CTWEE .
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