237

4 b4
8t 8 2 E HI12AH H4AS
HWAHAK KONGHAK
. of the KOREAN INST. CHEM. ENGRS.
Vol. 12, No.4, August 1974 .

Fusel Jfio| BRBEMBRA BE2 M| FA

BOROER-F B

EEABRE THAE LBTEM

H+ 74 3. 20)

Use of Fusel Oil in Purifying the Wet Process Phosphoric Acid
Byoung-Sik Shin - Sei-Kun Shin

Department of Chemical Engineering, College of Engineering

Hanyang University, Seoul, Korea

2 o

W54 2 A ethyl alcohol 0.35%, n-butyl alcohol 0.45%, n-propyl alcohol 0. 319, iso-butyl alcohol 5. 529,
n-hexyl alcohol 0.339%, iso-amyl alcohol 93. 049, 8]z Hfth W4E HE 4745 Fusel S {#ifiste] Fusel
- BERE - K2 HE 3OS HIERLES tieline data & 25°C ARET A Bsldh. =38 /k 20.5%
ff2 58.99% Fuseli 20.6% 2 == plait point & 33kor] fusel 17} MEEAHIHIAMEZ A n-butyl alcohol o] 1}
buty! acetate Bt} ZhRAy EHI S otk

Abstract

The mutal solubility and tie-line data were investigated at 25°C under atomspheric pressure for ternary system
of phosphoric acid (solute), water (dilute) and fusel oil (solvent) consisting of 0.35 wt% ethyl alcohol, 0.45
wt% n-butyl, 0.31 wt% n-propyl alcohol, 0.33 wt9% n-hexyl alcohol, 5.52 wt% iso-butyl alcohol, 93.04 wt9%
iso-amyl alcohol and other in trace. It was found the plait point occurred at the composition of 20. 5 wt9% water
58.9 wt9 phosphoric acid and 20.6 wt9% fusel oil. The fusel oil was a more effective solvent for extracting

phosphoric acid than n-butyl alcohol or butyl acetate.
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Table 2. Binodal curve data ot 25°C (wt%)

Water Phosporic Acid l Fusel Oil
10. 42 o | 89. 58
8.78 12. 89 78.33
9.45 21.29 €9.26
14.73 42.87 42.46
16.19 51. 96 31.85
19.48 58. 03 22. 49
23.59 62.70 13.71
25. 56 64.49 10. 05
27.02 66. 33 6.65
30.38 64. 59 5.03
47.03 51. 04 1.87
40.11 58.33 1. 56
96.12 1.94 1.94
97.25 2.75 0
Plait point: 58.9% Phosphoric Acid
20.69% Water
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20.59% Fusel Oil
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Fig. 1 Binodal curve of the system water-phosphoric

acid-fusel oil

Table. 1 Analysis of fusel oil
! iso-Buthyl | iso-Amyl i Il Oth
Component l Ethyl alcohol in-Buthyl alcohol ‘n-Propyl alcohol : n-Hexyl alcohol |a1cohol alcohol’ I ers
w6 | 0.3 0.45 0.31 0.3 | 552 | 9304 | trace
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Table 3. Tie-line data at 25°

Solvent layer “ Aqueous layer
I

Wateri Fusel oil!PhOSphoil Water ‘Fusel oil Phospho

e ric acid | ricacid
6.2 320 5.8 27.8 61 66.1
13.7. 44 8‘; 415  36.5 2.6  60.0
10.8 57.5, 317 483 16  50.1
10.2 68.2 216 56.2 16 422

9.9 789 1.2 6.2 16 3L2
11.0) 8.7 16 8.9 16 175
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Fig. 2 Equilibrium data on Hand's coordinates at 25°C.
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Fig. 3 Equilibrium data on Othmer-Tobias’ coordinate at
25°C
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Fig. 4 Plait point determination using Hand's coordinate

at 25°C
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Fig. 5 Graphic interpolation of tie lines for system, water-
phosphoric acid - fusel oil at 25°Cby Sherwood's
and Coolidge’'s methods.

A. Sherwood's method (11)
B. Coolidge’s method (10)

! ¢ Fusel oil as
) solvent
7

» I-Butanol as
solvent

4 Dutyl Acetate as
solvent

Fig. 6 Distribution of phosphoric acid between water and

solvent
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Fig. 7 Selectivity diagrams
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Xew=Weight fraction of solute in water rich phase
Xww=Weight fraction of water in water rich phase
Xcs=Weight fracton of solute in solvent rich phase
Xss=Weight fraction of solvent in solvent rich phase
Xc=Weight fraction of solute

Xw=Weight fraction of water

Xs=Weight fraction of sovent
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