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Experiment of Cross-Flow Extraction for Separating 1,1 ,2-Trichloroethane
—DMF System

Su Fu,Yang Guangyu,He Jiayi, Cui Qingshuai,Li Xing,Lin Jun
(School of Chemistry and Materials Science, Nanjing Normal University , Nanjing 210023 , China)

Abstract: The multilevel cross-flow extraction is used to separate 1, 1,2-Trichloroethane-DMF System with water as
extraction agent. The experimental results show that the content of 1,1 ,2-trichloroethane could be refined to 99.5% from
raffinate and that the recovery rate of DMF could be refined to 99. 5% through four times cross-flow extraction with
controlling the solvent ratio as 1:1.

Key words:1,1,2-trichloroethane , DMF, cross-flow liquid-liquid extraction

AP EAR R E AR A P R T S A R 1, 1,2- = L e DMF (N, N 5L
BRI ) TR AR R B8 AT B IR A R R 05, ASEEL 1,1,2- =5 2 Be 1 DMF () DR
FH A5 AU M) = GRS 4 A 7= AR i ELJS 22 3R A B 7 R R R LK S 2 BGR), SR FHR
BAEBU T 238 1,1 ,2- =52 5t—DMF IR AR R 258 e 1711

R AR BOR Tl B % ARG RE T AR SCEEH R W R BFSE T IR BB, 22 94t i %
BB 1,1,2- =5 LIt—DMF IR R T A5 256 75 58T ¥ 0 LU RN AE BB It 2 JCAs SR 1) 5%
Ry Tl B AT TR AR B
1 9255
1.1 EIEAH

F A 1,1,2- =5 %6 . DMF Y05 | 285055 2R SRS TR AL 3L, (i 73 A Jo 2404, S50 FH K o B
LR
1.2 SEWRESWAZE

R ZEBUT 20 AR B 1 s, B ERRR (& 1,1,2- =52 %8 90.03% ,DMF 9.97% ,wt% ) 54 HL

%5 HH8.2014-05-28.
EL B LA ARSI G555 B (BY2013001-04).
WBIRBR R A AL W, B, AT50 07 ) AL T2 B IR ZEG FI. E-mail : linjun@ njnu. edu. cn



BRIV F R (TR ARR) 55 14 #4553 (2014 4E)

(K ) He— 52 BN A IR o S 403 P 50kt

W 1 0 TS P 5 A TR 96 4 4 il B P 30 A ke
min, F-E 30 min 422G, FEAH R, #FASE 2 HAE
LA o AR B ) A ORI AE L, A5 2 2% e = s F lL?
A DMF B9 B it — 20 FRAR. KL, E&R 2 N l N l N l . l . DMF
!

WAL R, T DMF ROV EEAR T 16 52 8, 15 2 s 4l

1,1,2- =5 hi
FER1,1,2- =5 LR 554 F PR A 321 1 A BUAH TS 15 s Ts
E, E, E, - B, CE 54 BRE R, 26000 S

1 HERENREREE
E‘“J ffé‘ ﬂ:fiﬁﬁ ’ Iﬁ]ﬁﬂ'&ﬁ“ﬂ IEM&%/Z&EE E(J DMEF. Fig.1 Chart of cross-current extraction
1.3 SHAE
BEA BT AR PR 1, PR SR 2 Z AR T AR U, S IR B A 4 SR B R TR AR AT,
x1 SHEREEHG
Table 1 Operational condition of GC

o 2% PERE R/ C R/ C 65 I 25 R R/ °C. HA #HA i/ (ml/min)
ATt 200 200 180 H, 30
D] 200 80 200 N, 20
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Table 2 Experimental data of cross-current extraction at solvent ratio S :F=0.5:1

) AARM(R) HHAA(E)
X, X, X5 X . X, . X,
1 93.5575 3.156 7 3.2858 1.3155 4.7129 93.971 6
2 95.974 7 2.498 6 1.526 7 0.858 6 4.3216 94.819 8
3 98.129 2 0.694 5 1.176 3 0.660 2 1.549 5 97.790 3
4 99.344 7 0.144 2 0.5111 0.126 2 0.418 9 99.454 9
R3 BEFIL S:F=0.8 1ZHTHHERFENIR
Table 3 Experimental data of cross-current extraction at solvent ratio S :F=0.8 :1
o HEAHMI(R) U (E)
HHERE
X, X, X, X,. X,. X,.
1 94.646 9 1.879 3 3.473 8 1.5190 4.126 3 94.421'5
2 97.340 6 0.958 3 1.701 1 0.2239 4.0516 95.724°5
3 98.997 6 0.540 7 0.461 7 0.724 3 1.076 7 98.199 0
4 99.454 9 0.093 6 0.4515 0.083 9 0.261 8 99.655 3




I B ERARBUNE 1,1 ,2- =8 O i——DMF (K R I SL T

R4 BRI SF=1 1S4 THBRERRR

Table 4 Experimental data of cross-current extraction at solvent ratio S :F=1:1

P HRM(R) AU ()
R X, X, X, X, . X, X,
1 95.922 7 1.543 6 2.5337 1.603 9 3.633 4 95.327 6
2 98.447 0 0.8325 0.720 5 0.1136 3.954 6 95.931 8
3 98.843 5 0.460 8 0.695 7 0.524 5 0.931 8 98.543 7
4 99.518 4 0.048 2 0.433 4 0.159 7 0.237 3 99.603 0
£S5 BAILL S:F=1.5 154 THERENEZE
Table 5 Experimental data of cross-current extraction at solvent ratio S :F=1.5:1
T HAHI(R) TR (E)
N X, X, X5 X, . X, . X5,
1 96.202 4 1.3425 2.4551 1.780 7 2.9563 95.263 0
2 98.602 5 0.609 4 0.7838 1 0.780 5 1.869 8 97.349 7
3 98.938 6 0.454 2 0.670 1 0.498 1 0.765 8 98.736 1
4 99.589 7 0.043 2 0.367 1 0.095 8 0.197 3 99.706 9
Fx6 BHILL SF=2:1FGTHERERLE
Table 6 Experimental data of cross-current extraction at solvent ratio S :F=2:1
—_— AEAAI(R) AEBUH(E)
o X, X, X, Xy Xy X
1 96.773 9 1.2358 1.990 3 1.856 1 2.5673 95.576 6
2 98.803 0 0.544 0 0.653 0 1.027 3 1.6413 97.331 4
3 99.168 2 0.418 5 0.413 3 0.344 9 0.617 2 99.037 9
4 99.638 1 0.039 6 0.3223 0.293 8 0.141 8 99.564 4
®7 FEBEFEMZERRHT DMF G [EigZ
Table 7 Recovery of DEM at different solvent ratio and extraction level
IR R (S:F)
R 0.5:1 0.8:1 1:1 1.5:1 2:1
1 70.45 81.14 84.54 86.53 87.60
2 74.93 90.38 91.65 93.89 94.54
3 93.03 94.57 95.38 95.44 95.80
4 98.55 99.06 99.52 99.57 99. 60

2.2 ZRiTie

F2 ~ K6 MRS TR A BRI LE R, ARG I, A IR B4 (R 255 % JE 21 I fE

PAVERY T AR S 2 N R, il PE T ESBCNERILL S F =11 DUSSE R 2K L, it
1,1, 2-=FA LB Emeid 99.5%. £ 7 ZALEILAMET , DMF 09 BICR AT T 99. 5% |, 1B

TEEFNEL S F=1 150 i UGS T2 0, T IR0 85 1,1,2- = L li—DMF IR G R,

3 g5

ARSI SRR T LK R ZERGH], Z R A O 8 1,1,2- = L Hi—DMF (R R T 2%
P B ATEE R S:F=1:1(V) , ZERGECN M, BT 1,1,2- =5 ke il i3 i 99. 5% , [7)

I} DMF 9 [RISCR A F] 99. 5% DL E i T2 Tk s it 1t

[ &% 30k | ( References)

(1] Rf. PR ARk & = Mg [ )], Wb T.,2010(6) :25-26.

Zhu Yan. Research on the monogroup-protected synthesis of sucralose[ J]. Hebei Chemical Engineering and Industry,2010(6) ;

25-26. (in Chinese)

(2] SRIETR, A, BrRHR R = SRR B9 5 T

T8

4

BEIELT]. K405 L R,

2010,18(5) :51-56.



BRIV F R (TR ARR) 55 14 #4553 (2014 4E)

(3]

(4]

(8]

Wu Haishen,Shi Shuxian. Review in development on synthesis of sucralose as a new sweetener [ J]. Fine and Specialty
Chemicals,2010,18(5) :51-56. (in Chinese)

Loney G C, Torregrossa A M, Carballo C. Preference for sucralose predicts behavioral responses to sweet and bittersweet
tastants[ J |. Chemical Senses,2012,5(37) :445-453.

AT Wi = SRR Tl A rh SRR B A B A T ek (1] P46 T2,2010,30(3) :10-12.

Wu Yuxuan, Lu Tao. A process improvement on after treatment of chlorination in sucralose industrialization [ J]. Shanxi
Chemical Industry,2010,30(3) :10-12. (in Chinese)

w2 R i A R SO U AR i A 2 B S AR AE [ T] . £ R, 2008,33(7) 1 145-147.
Meng Huigin, Yan Rian, Yang Wei, et al. Synthesis , isolation and characterization of sucralose and the intermediate[ J]. Food
Science and Technologic,2008 ,33(7) :145-147. (in Chinese)

iy, DRAede A DR 2. 1,1 ,2- =5 S e —DMF - 7K =TT 28 W 18 080 19 i 5 0GR [ )] R B g K227
s TRHARR,2013(1) :74-77.

Zhu Jingjing,Shen Yanbo, Cui Qingshuai,et al. Determination and correlation of liquid-liquid equilibrium data for 1,1 ,2-trichlo-
roethane-DMF-water ternary system[ J]. Journal of Nanjing Normal University : Engineering and Technology Edition,2013(1) .
74-77. (in Chinese)

PR, EHEAT , BUEE. DEM -l -T8 = BE(R R S SAR OS5 [ 1] THRHLS LA IE 7 ,2006,23 (6) :574-576.

Lin Jun,Wang Yanru, Gu Zhenggui. Simulation of extraction process for DEM-Ethanol-Glycerin system[ J]. Computers and
Applied Chemistry,2006,23(6) :574-576. (in Chinese)

JBRSEUA , I IEAE , X 3. 22 0 L A i DKL it it J& I A0 b B O JE I mE 5 [0 ] BRARAE T, 2008 (S2) 1282
-284.

Gu Meijuan, Gu Zhenggui, Liu Ling. Study on multilevel cross extraction of crude solanesol saponification liquid[ J ]. Modern
Chemical Industry,2008 (S2) :282-284. (in Chinese)

JBIE A, PR, 22 D BB B AU 42 < v [, 2626572 P . 2004-07-21.

Gu Zhenggui, Lin Jun. Multifunction sandwiching liquid-liquid equilibrium; China,2626572[ P].2004-07-21. (in Chinese)

[ FTAE G 48 . = 3 |

(E#F T8 R)

(3]

(6]

[7]

(8]

Wang S, Lee H. Detection and recogniton of license plate characters with different appearences[ C]//Proc Conf Intell Transp
Syst, Chicago: TEEE,2003 :979-984.

Zebi E T AT 1 MR S R IS AR PR KSR [ ] R R AR FARRL A, 2012,48
(4) :482-490.

Li S J,Wang W G,Xie P,et al. An adaptive level set model with feature selection for remote sensing image segmentation[ J].
Journal of Nanjing University : Nature Sciences Edition,2012,48(4) :482-490. (in Chinese)

Anagnostopoulos C N E, Anagnostopoulos I E, Psoroulas I D, et al. License plate recognition from still images and video
sequences :a survey| J ]. IEEE Transactions on Intelligent and Transportation Systems,2008,9(3) :377-391.

Li C,Kao C,Gore J,et al. Implicit active contours driven by local binary fitting energy[ C]//IEEE Conference on Computer
Vision and Pattern Recognition( CVPR) , Minneapolis : IEEE,2007 : 1-7.

Frederick T, Alexander W ,David A C. Enabling scalable spectral clustering for image segmentation[ J ]. Pattern Recognition,
2010,43(12) :4 069-4 076.

Wang Xiaofeng, Huang Deshuang, Xu Huan. An efficient local Chan-Vese model for image segmentation [ J]. Pattern

Recognition,2010,43(3) :603-618.

[ A% 3 e R



