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Spectrophotometric Quantification of Sulfur in Sulfide- containing Wastewater Treated with Microbial

LI Jun-xing*?, ZHANG Ke-giang?®, JI Min®, YUAN Zhi-hua?

(1. School of Chemical Engineering & Technology, Tianjin University, Tianjin 300072, China; 2. Agro- environmental Protection Institute,
MOA, Tianjin 300191, China; 3. School of Environmental Science & Engineering, Tianjin University, Tianjin 300072, China)

Abstract: A spectrophotometric method for indirect quantification of microorganism- produced sulfur in wastewater was developed. Sulfur in
wastewater was extracted by chloroform, and then evaporated to dryness. The residue was dissolved in ethanol then treated with exceeded
bisulphite to convert thiosulfate, the later was reacted with exceeded iodin and the rest was further determined by spectrophotometric method.
The results revealed that the present innovative method was characterized by convenience, high sensitivity, high recovery range and well re-
curred, the limit of detection was as lowas 0.03 mg L * and the recovery ranged from 97.8% to 100.2%. Furthermore, the spectrophotometric
method was well testified by a liquid chromatographic method with no significant difference. And the innovative method was characterized by
simple apparatus, high sensitivity, and low cost in comparison with the HPLC method.
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Table 1 Flow of adding reagents
a b c 1% B e ) d () B i 1] e f
fml fmL /mL /min /mL fmin fmL jmL
1# 5 1 0 5 3 2 2 25
2# 5 1 1.5 5 3 2 2 25
38 5 1 3.0 5 3 2 2 25
448 5 1 4.5 5 3 2 2 2.5
5# 5 1 6.0 5 3 2 2 2.5
6# 5 1 7.5 5 3 2 2 25
350 nm I, xmL X 1312
Excel
y=-0.309 6x+0.495 4 r=0.999 9 5
1.3.2
100 mL 100 70 40mL 3 2.1 I,
50 lcm -
10 mL Probe UV- visible spectrophotome-
1mL 10 ter , Cary 50 Varian 300 850 nm

350 nm
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Figure 1 Effect of KI on ABS of iodine solution
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10 5 2 1 3 97.8%
1 0.1 mg 100.2%
F2 HERHURE
Table 2 The minimum detection limits of the method
S ¥ E/mg - L 0.000 0.005 0.01 0015 0.02 0.025 0.03 0.035 0.04 0.045
B 0.494 0.493 0.493 0491 0.489 0.488 0.485 0.483 0.482 0481
0.495 0.494 0.491 0.489 0.487 0486 0484 0482 0483 0479
0.496 0.493 0.493 0492 0.489 0.486 0.487 0.483 0482 0.480
, 0.495 0.493 0.492 0.490 0.490 0.488 0.484 0482 0481 0.480
' 0.495 0494 0.492 0491 0.489 0.487 0.486 0.483 0482 0481
0.496 0492 0.493 0.49 0.488 0.488 0485 0484 0481 0.480
0.497 0.494 0.491 0489 0.489 0487 0.485 0.483 0482 0479
0.494 0.493 0.490 0492 0.491 0.487 0.484 0.483 0483 0.480
0.494 0494 0.493 0491 0.489 0.487 0486 0.484 0.482 0.480
0.495 0.495 0.492 0.492 0.491 0.486 0485 0483 0482 0481
SEROL B 0.495 0.493 0.492 0.491 0.489 0.487 0.485 0.483 0.482 0.480
F3 Ak 10
Table 3 The recovery rates of the method 2 3
BESE BAEmL Fmg MEEmg- L' FERE%
100 0.1 14.329 98.7
2 100 0 13349 - T.J. Hurse
100 0.1 14.351 100.2 13916 mg L*
3 100 0 13.352 - 13.904 mg L* 0.012mg L*! 0.08%
100 0.1 14337 98.5
. 100 o 13343 B t t 0.05 =0.4055 t
100 0.1 14324 - 98.1 2.262 2 2
s 100 0 13.338 -
100 0.1 14316 97.8 3
2.8
T.J. Hurse
12
Lambda- Max Model 481
uv Wters740 Waters 0.03mg L* 97.8%-~
Model 510 Cis 250 mm 100.2%
4.6 mm 5um
265 nm
=37 1.0 mL: min?
T.J. Hurse

263 nm 297 nm -
Cary 50 Probe UV- visible spectrophotometer Varian

200 850 nm
265nm

16 mt!

Figure 2 o HRLC graph of the standard sample
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Figure 3 HPLC graph of the tested sample
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Table 4 Comparisons of the results determined by

spectrophotometry method and LC method

[Dl.

A ERE S
10 Rl e 45 R 13.816 13.823
13.763 13.752
14.059 14.072
14.064 14073
13.672 13.667
13.695 13.767
14.032 13.767
13.783 13.767
14.112 14.175
14.164 14,177
SEEPIE 4R 13916 13.904
(H.S,S* HS)
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