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Abstract: As turbidity can cause errors in measurements when absorbance photometry is used to determine
the concentrations of heavy metal ions in real water samples (such as discharged water and industrially process
water), fine solid particles should be removed during the sampling and/or sample preparation. However, com-
plete removal is not always possible, and when an absorbance measurement needs to be carried out on a sample
that is still turbid, a proper compensation method should be applied. In this short communication, accuracy was
improved by means of a simple two-wavelength photometric method when absorbance was used to determine
the concentrations of metal ions in samples of turbid water. The absorbance error decreased from 62.4~488%
to 5.13~20.3% after the compensation method was applied.
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Fig. 1. Absorption spectra of Zincon, copper-Zincon complex,
and whole milk (diluted 500 times). Displayed after
normalization.

B 1A 7Y AHe 57

7} Qolub e s Adslelop k. 43t
ARshe tiEe] §7] B0se Aol Qoo F
F7h dofhaL e W FEATEL thre] T
A guie] W Fodth webd, g 234 o
o e 800mm o159 sy 3 e Adsks 2
| F1 & A7 S0 g 045 9
F TR Aesigied], 1

BTl sg YUow e gw 1A /s
A 247171 s 3 %om AN

O

sL

3.2. Fo| #X

M,(880 nm)oIA] 228k Erwol] 9% FHE(Age;,)
£ 0630 nmPlA S8 B=ell F FEE(Agw,)
2 3Rste] 7193

£ 3% ¥ist —;ﬂi =, B dAFAE oo
St} (Figure 2). %
oA YT 3 H/Z 1/1000, 1/500, 1/1002 H3
|NE ARgaIATE 7 3 BF S Ave A
157F w9 =& AR FA0] dojxint. SRRl F=
T A8FAe] 712719 Hl(ratio)E AR T 4 Ut S,
F=m,,/m,,=101.3/48.4=2.09.

g YA 27, B E Al wet 1 glo
A ¥ghtt wEba 2 9-f gole] MEYAE st
AlA 2 Fel HsE FAL W F kel o9A Wst
=4 gelsle] Bt (Table 1). F Pgolre] Ao
FHE e B Rl pH 23del miERIZT} el
met ald sgeie] Arf F3%= gk Wsbl %RSD
7} 33~39%= "¢~ FA Wsk= ¥hH F 3> 7.1% RSD

X,

i}
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o
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0 0.002 0.004 0006 0.08 001 0.012
Fraction of milk in diluted solution

Fig. 2. Turbidity calibration lines measured at A; (630 nm)
and A2 (880 nm), which were used to calculate
conversion factor, F.
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Table 1. Conversion factors (F) obtained at different conditions

Milk with Zincon

MilK only Milk at pH=5 MilK with Zincon at pH = 5 Average (%RSD)
Afurbidity,630 0.468 0.675 0.290 0.466 0.475+0.16 (33%)
Afurbidity,$80 0.220 0.357 0.132 0.239 0.237 +0.09 (39%)
Conversion factor, F 2.13 1.89 2.20 1.95 2.04+0.14 (7%)
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Table 2. Comparison of errors before and after absorbance compensation of the copper-Zincon complex in turbid samples.

Relative turbidity 1/500 1/2000

Copper, pg/L 1000 500 1000 500
Agzp, au 0.465 0.400 0.190 0.135
Aurbidity, 880 0.158 0.152 0.0320 0.0300
Aurbidity,630 0.331 0.318 0.0670 0.0628
Aorrected 0.134 0.0818 0.123 0.0722

ACy-complex.630 0.127 0.0680 0.117 0.0610

Error(B), % 266 488 62.4 121

Error(A), % 5.51 20.3 5.13 18.4

Error(B): Calculated absorbance error Before turbidity compensation of Agsj. Etror(B) =100 % {(Ag30— Acycomplex.630) ~ Acu-complex630)
Error(A): Calculated absorbance error After turbidity compensation of Ag. Error(A) = 100 X {(A comrected— Acucomplex:630) ~ ACucomplex.630}
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