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Effect of HCI Concentration on Formation of
Third-phase in N,;5-C,H,-HCI Solvent Extraction System

XIE Qi-Ying CHEN Jing® YANG Xiang-Jun
(School of Chemical Science and Technology, Yunnan University, Kunming 650091)

Abstract: The formation of the third-phase in Nys-Ci,Hy-HCI extraction system was investigated. The influence of
the initial HCI concentrations on HCI percentage extractions, and on the variations of the third phase volumes and its
conductivities were discussed by comparing systems with or without the addition of tri-n-butyl phosphate (TBP) as
modifier. It is demonstrated that, without the addition of TBP, the HCI molecules extracted into the organic phase
enter the third phase according to two different stages: (1) when nuqe/ny <1, the chemical composition of the third
phase is RsN+(H,0),,- HCI (m<3); whereas (2) when nyq/ny_,>1, the third phase is RsN« (H,0),,- 2HCI. The variati-
ons of the phase volumes and those of the conductivities of the third phases appear an inflexion around nuge/ny_, of
1:1. With the addition of 20% TBP into the organic phase, the third-phase disappears when ¢y <4.0 mol - L7,

while appearing again when ¢y =5.0 mol - L. Tt is assumed that the third phases in systems is a mixture of two

ionic liquids R;N - (H,0),,- HCI and TBP - (H,0),,- HCL.
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F1 20% Nys-CppH, Z B 0.1~6.0 mol-L™ HClI & R
Table 1 Result of 0.1~6.0 mol- L™ HCI extraction by 20% N,;-C ,H,*

cem”!
No.  cua e /7 Ciaw  Mae / mmol ftraction Ve / mL e (‘m_ ) ‘
(mol - L") percentage £ / % Upper phase  Third phase ety / 10
1 0.101 0.015 0.086 1.72 85.15 1.6 0.00 ok 0.20
2 0202 0.015 0.187 3.74 92.57 32 0.00 49.5 0.44
3 0303 0.015 0.288 5.76 95.05 42 0.00 52.3 0.69
4 0411 0.030 0.381 7.62 92.70 52 0.00 51.1 0.91
5 0.500 0.091 0.409 8.18 81.80 5.8 0.00 51.8 0.97
6  0.601 0.167 0.434 8.68 72.21 6.0 0.00 51.5 1.03
7 1.003 0.547 0.456 9.10 45.46 6.2 0.00 383 1.08
8 2.068 1.581 0.487 9.70 23.55 6.2 0.00 34.6 1.15
9  3.010 2.508 0.502 10.0 16.68 6.0 0.00 322 1.19
10 3.983 3.436 0.547 10.9 13.73 6.0 0.00 314 1.30
11 5.078 4.394 0.684 13.7 13.47 5.8 0.00 30.5 1.63
12 6.051 5.245 0.806 16.1 13.32 5.6 0.00 289 1.92

* Volume of Nys in organic phase is 4 mL, n=8.4 mmol, ¢=0.42 mol - L, ** Volume of this third phase is too small to be measured.
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B4 gy 558 ARBUHE N HEBLHG 2 ROWBEEIIURIES Z=1.74 0, HET 5.6
Fig.4 Relationship of ny on volume of the third phase mL B"]%E*H s JIid:0} . L EAVAER EETE’F$ B o %/l
and Nys volume calculared 7=2.06, B nya/ ny, o355 2:1 IF BT 8.4 mL HY
2.1.2 AU PN PR TBP J5 A A€ B AS B =R, HARBUEE R R Nos AR BUIN TBP 1Y 441
#z 2 20% Nyps-20% TBP-C,,H, ZEX 1.0~6.0 mol- L' HCI K& R
Table 2 Result of 1.0~6.0 mol- L™ HCI extraction by 20% N;s-20% TBP-C,,H,:*
Chaw ! N / Extraction Volume of the
No. CHCliniy CHl) . Ko !/ (WS+em™) A
(mol - L") mmol percent E / % third phase / mL
7 1.003 0.562 0.441 8.82 43.97 0 21.5 1.05
8 2.068 1.581 0.487 9.74 23.55 0 20.8 1.16
9 3.010 2.463 0.547 10.94 18.17 0 21.5 1.30
10 3.983 3.405 0.578 11.56 14.51 0 233 1.38
11 5.078 4.348 0.730 14.60 14.38 5.6 0.35% 47.9%* 1.74
12 6.051 5.184 0.867 17.34 14.33 8.4 0.01°%* 91.4%%* 2.06

* Upper phase; ** Third phase.
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