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Table 1. Specification of reagents
Steps Reagents
Adjustment of pH Hydrochloric acid, Nitiric acid, Sulfuric acid
Removal of dissolved
) Toluene
colorant materials
Aliquat-336
Extraction (tricaprylmethylammonium chloride)
Chloroform
Back-extraction Sodium hydroxide
Colorimetric reaction Diphenylcarbazide
Acetone

22 A@%g

221 €728 F8IE& o] To] AEE FEY 671 A F

Sodium hydroxide 20 g¥} Sodium carbonate 30 g& %=
g F& 898 Az Alm 05~1 g &#g FF &9 50 ml, Buffer solution
pH=7 €94 05 mlE FU3t 85~95 TolA 1A7F & nukstH A 7Mdste] &5 %
e TR s 12m filter® o35 A8
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2.2.5 Diphenylcarbazide ¥4} A HFH & U
5 M HCIZ o] &3t 4% =2 & dojxl =89 9 pHE 7 + 062 =43}
M#Ui 045 ym filter2 oI5 AAI thg oA Q3 AlH RS st F H3E 100 ml
2 3]sl o] & diphenylcarbazide &< (Diphenylcarbazide 0.4 g + acetone 50
ml 2 mlE F9stil 5 M HCl& ol&ste] pHE 20 £ 05= F&sto] 2 xpA)o] kA
S FE3a 540 nme] A A5 FEE EASATH
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NaOH 20 g+ Na,CO; 30 g +water 1L
Buffer solution pH= 7.0 0.5 ml

Sample0.5~1g |

l miixed at room temperature for § minutes and filteration(1. 2um)

and cooling at room temperature

Alkali digestion |

latﬁ:m ' pH 6.5~1.0 using 1 M HCI in separatory funnel

Digestion at 85-95°C with mixing H

Aliquat-336 1.65g + Chloroform 20 ml Extraction |
l retain chioroform phase
1M sodium hydroxide solution L\I Back-extraction |

l retain aquieous phase
filteration (0.43pm) at pH 7=0.5 using 5 M HC1

and then inject DPC solution 2 ml Colorimetric reaction |

adfust pH 2 0.5 using 5 M HCI
(The color of solution will be red violet )

Wavelength : 540 nm L\I UV-vis analysis |

Fig. 1. Scheme of analysis of hexavalent chromium using liquid-liquid extraction.
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Fig. 2. Calibration curve of hexavalent chromium measured by UV-vis.
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Fig. 3. Recovery rate of Cr(VI) by various acids used for adjusting pH in
extraction step. (Hexavalent chromium solution : 05 mg/l ; Extraction
Aliquat-336 1.65 g + chloroform 20 ml ; Back-extraction : alkali solution
Colorimetric reaction : diphenylcarbazide solution 2 ml at pH = 7£0.5)
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Fig. 4. Recovery rate of Cr(VI) by different concentration of sodium hydroxide
solution used for back-extraction step. (Hexavalent chromium solution : 0.5 mg/1
; Adjustment of pH : 1 M HCI ; Extraction : Aliquat-336 1.65 g + chloroform 20 ml
; Back—extraction : 1 M NaOH ; Colorimetric reaction : diphenylcarbazide solution 2
ml at pH = 7+0.5)
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Fig. 5. Recovery rate of Cr(VI) by different concentration of other elements.
(Hexavalent chromium solution : 0.5 mg/l ; Heavy metal standard solution(Fe, Cu,
Ni, Al) : 0.5~50 mg/l ; Colorimetric reaction : diphenylcarbazide solution 2 ml at
pH = 7+0.5)



110

100 \
£ 90 . e 10
P —-—-—-_‘.‘________‘_
= N ~ T ———
: > S — —
o i <
T 60 LI S
‘?:I 50 Y ‘k\.
- ] =g
;. a0 i 3
L -# -Fe
§ 20 | — & -Cu
E 1 : —— After Extraction
10 f i
G e .
0 T —==

0 10 20 30 40 50
Concentration of interfering elements (ppm)

Fig. 6. Improvement of recovery rate of Cr(VI) against interfering elements, Fe, Cu,
after liquid-liquid extraction. (Hexavalent chromium solution : 0.5 mg/l ;
Heavy metal standard solution(Fe, Cu, Ni, Al) : 0.5~50 mg/l ; Adjustment
of pH : 1 M HCI ; Extraction : Aliquat-336 1.65 g + chloroform 20 ml ;
Back-extraction : 1 M NaOH ; Colorimetric reaction : diphenylcarbazide
solution 2 ml at pH = 7+0.5)
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