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W/O/W emulsion liquid membrane prepared using L113B as
surfactant for separation of Cr(VI) from waste water
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Abstract: The water in oil in water (W/O/W) double emulsion was prepared using L113B as surfactant, tributyl
phosphate (TBP) as extractant, kerosene as diluent and NaOH solution as internal aqueous phase. The effects of various
parameters on the stability of emulsion liquid membrane and extraction efficiency of Cr(VI) were discussed, which
include the speed and time of emulsification, extractant and surfactant concentrations, internal phase concentration,
extraction time, volume ratio of the membrane phase to internal stripping phase and that of the emulsions to the aqueous
external phase. The effects of different demulsification methods on the recovery of emulsion were compared, and the
extraction mechanism was studied. The results show that in the 1.0 mol/L sulphuric acid solution, the rates of swelling
and breakage of emulsion liquid membrane decline and the extraction efficiency is 99.4%.

Key words: double emulsion; chromium; separation; enrichment

S R K SR ) R 2 B A A 23 1R 9K

L AR IMRAERE AT, AR B R,

VEM, o] 4k — R R B AT A T AT A HE
AT TR TARE AL — i H AT A hox
E R AR B 7 12 A PR AL
PR, B A AR By B
Ferp, WY BT BRI 2> B AR AEEAR, DAL

EETH: WA RE SR )50 H (2008GZ0038)
Ug¥s BHE: 2008-10-27; #&ITHHEA: 2009-03-12

SR IRGE PE S K AR FLIX 3 5 T (K ] LTS
SRR L5y B BORHE 1 B = KA J g
KL B FRAR 2, R FLARIIR e 3 LS B 2%
5y Z I L R HORRE R R, dE ke, fEqE
FEVBOIE 53 B 4RI Cr(VD™ PRI FT i DL AR AR

WIS BOFEE, BIZE%; Bif: 13547133951; E-mail: liaohw6709@163.com



194G 6

1 Span80 1 A FLAL I il 46 FLARBUE . SEHHE L,
Span80 % (K FLRIHAE TR VIR (AR, &
OB E LN B, AL A3 FON ] 52 21— 52 R L (R BR A1 o
PRl ASCHES RIS RE T — B A Span80
5L IR FLIBB A R . ZEIOPLER AR A2
73 (R BRI ASE VE S WK AN Cr(VD)ZEEUR
(IR BEAT VRN S

1 XIe

11 FENSERIRAT

ARSI T AL . AT W L0 4oy et
UV-3600, AA2610 JsiTWIsr e fETE, JTB40—C Y
Al PEgs, pHS-3C AR E T, m R Hmg
FLA o ARSI P G W58 = 1 BR(TBP), EARIREH,
RUFHE T BV, Span80, MEMWH(TMLA), NaOH,
BT 25 538k o Ml 754K k52t 2 1 1

1.2 KIEiE
1.2.1 FLBCH e SAs e ki

1625 CF, nlLAXUARE T 1% A1 Spang0
R PER], 5 TBP. KR 5:20:75 1LL
#1754 500 r/min [FFEH NS S, AR IR L
0.1 mol/L ) NaOH VK, JF4kZLeii+l 5 2 o)
H) 50 B S FLBIN AR 1.0 mol/L IR IRAMH
W, AE 250 r/min (18T S0 8 SMHE W pH
{8 DA SRR AR Ak, 5 FL i AR e .
122 Cr(VD)FAHL

DL 4 100 mg/L [ KoCrO7 ZK I AR 25 5% 1
K i HySOL(1+1) Y5 R K 16 pH (H. KPR
VORI R K A% AR FAEL 3:10 ¥4, 7E 250 r/min [F1%%
A 5~6 min, REHED)E. HILES S ETE
2000 V R NBECEL, SRS A RO
LI E N R Cr(VDI& AR, F
JEAE WU [ g o 2 LA

2 HEREHE

21 FRFIEEEREERERERE MK
2,11 FREPER )RR

TP A A5 B IR AU i T e P AT Span80 4%
HESZ6 7 05 & M FLIBOI AN B B4 1.0 mol/L (¥
Fgsw, LA 250 r/min PR PEREAE 1~10 min Y%
S5 AMHEE . pH AR FLI ARG AR, 23l 4%
A (D)FAQ) VT FLI IR I 2 () FI R A3 % (e)

B, S DL L113B ARG W/O/W U5 25 7K Hh (F) Cr(VT) 1149
Vi

=—Lx100% 1

Y=y, o @)

L [HL]-[Hy )V,
[OH_ ]in Vin

K VOSBRSS AR, Vo AR R G AR,
[H} 1R [H, 1558 SRR H M, Vi F
[OH i, 43 5l b AR 4 AR R OH IR, V, bl
AMHZERUR AR szB g FeanE 1 /2 fior. HE
1R 2 mr%m, A3 L113B il 1 FLI T 2L K 22 A
A5 %63 LU AH ] Span80 il 4 1 FLIR K B o IX 2 R Ay
L113B 943 75t bL Span80 MK, MR “frfHAa
s DOV HI T 4, 00 2 TR R (e e,
JFAIBER, WIAT R A R AR R . R
L113B [AIMN R IERER LS, 7RSS TR 5 R A5y
i, A E TR T ) A 1T 5 R I P i A 2
K. PIHASZIGAE ] L113B AR Span80 1 4 JEAH )
FULALH

x100% 2)

25
20
s
o -—
2 15
&
ﬂ; 10+
o
5l «— L113B
4 — Spab&0
0 2 4 6 8 10 12

Time/min
B 1 FLIB KR S I TR 06 R
Fig.1 Relationship between time and swelling rate of

emulsion

2,12 FLACHE PR ik R

FLASHE R SR FLIB RS e PR e ] 3 B .
M 3 A5, FEEAE 500~2 000 t/min I, RIBRR
i, OIS LV E S A W WA S i
1t 2 000~4 000 r/min I, MG IRRT AR W] WEREAIG; %
A 4 500 r/min Ze A7), B E B, FLE LT
P 85 (0, #E3KT 4 500 v/min 2 J5, BRIGBRR
AR X T NS, R
TEPE RN N A BT, AEAS T8 BGRER H A AL
A R TR AR AT AT, BRAR T FLAL RO,
I FLA K B0 10 3 A R s R, g —20 K



1150 R 4 AR 2009 4 6 A
0.9 0.7
08F =—L113B
+— Spab80 0.61
0.7+
= 0.5}
8 2
% 06 B 1—5
o g
205¢ = 04
] B
Z 04 <03
E“ 0.3 =
S = 02k
02}
0.1+ 0.1
0 2 4 6 8 10 12 0 1 2 34 5 6 7 8 9 10 11
Time/min Time/min

B2 FLIBRR AR S I ] 00 R

Fig.2 Relationship between time and breakage rate of emulsion
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Fig.5 Effect of extractant concentration on stability of

emulsion and extraction efficiency of Cr(VI)
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Table 1 Effects of volume fractions of L113B and kerosene, NaOH concentration, volume ratios of membrane phase to internal

stripping phase on stability of emulsion liquid membrane

LI113B Kerosene NaOH V(organic phase)/V(internal phase)
e e e kg ol B e
1 1 2.76 50 9.31 0.02 0.13 0.1 9.71
2 2 1.82 55 6.82 0.04 0.15 0.5 6.15
3 3 1.37 60 4.73 0.06 0.16 1.0 2.72
4 4 0.85 65 2.24 0.08 0.20 1.5 1.01
5 5 0.66 70 1.01 0.10 0.25 2.0 0.98
6 6 0.56 75 0.83 0.12 0.37 2.5 0.85
7 7 0.48 80 0.78 0.14 0.54 3.0 0.81
8 8 0.45 85 0.77 0.16 0.71 - -

9 9 0.40 - - 0.18 1.33 - -
10 10 0.39 - - 0.20 2.92 - -
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