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Effect of Membrane Separation Technology on VMD of Glutamic Acid

Yang Shichun'?  Lii Xiaolong'
(1. Institute of Biological Land Chemical Engineering, Tianjin Polytechnic University, Tianjin 300160, China
2. Center of Agricultural Analysis and Testing , Tianjin Agricultural University, Tianjin 300384, China)

Abstract; Taking the 11% glutamic acid fermented liquid as testing samples, the effects of vacuum
membrane distillation technology on the VMD of glutamic acid, decolorization and reuse of waste water
were explored. The effects of heating temperature and concentration multiple on VMD enrich were also
examined. The research results indicated that in the VMD process, with the membrane distillation
technology, the glutamic acid concentrate in the glutamic acid filtrate liquid and the decolorization liquid
was increased from 11% to 63.2% and 11% to 65.17% , respectively. Decolorizing process by using
active carbon was able to reduce membrane fouling and improve membrane flux. After L,(3") orthogonal
decolorizing test, variance analysis result showed that active carbon was the priority factor to
decolorization. The level of activated carbon was 30 g/L. The decolorization time was 0.5 h and the
revolving speed was 120 r/min. The results of water product on membrane distillation and GC testing
indicated that the peak time of seven volatile substances in water product were similar to the glutamic acid
filtrate and they were inferred the same materials. Therefore, the water product by filtrate membrane
distillation can be reused to original fermentation liquid and improve water utilization efficiency.

Key words: Glutamic acid Membrane distillation Performance analysis  Decolorization ~Reuse of

water product

BACIN B EAR &R BR AL AR g 50 B i, AR
P 289 22 D0 % Sl 2 T, R B TP o 45 e L 0%
AR PR R R R 528 ARG i —Fh RAZRIRE Al th B AR M0 S B 00 B o 3 4ROk Dol T

Wk H#1: 2012 -07 —03 &[0l H#: 2012 -09 —25

« [ K [ ARPE S 25 & W B U H (21176188 21106100 ) Fil Kt 17 i F &6 Al 55 BT W £ R BF 58 31 %0 %% By B H (09JCZDJC26300
11JCYBJC04700)

EEEN: BB WA, KRB #0712 MR IR T, E-mail . yangshichun@ tjau. edu. cn



13

A 4 WA AL BT MR R BV 2 S R (R R oy 163

FEMRHARANE I B K T 2 B R R M LIS e
(A T BBk B2 B E WL 7EB A B R,
FE 0 L R AT HE R — ), T v 5 S A A 4L
DAAh e B X 0T i R A e T
DRI 308 3o 5 1 5 0 A 2 T LA 220 T 3 5o
(A 2 T 22, AT L5 80 6 8 19 4 185 30 kA0 7 R
T, [ P AR RS T30 o SR T 230026 & B8 ok vk
GEAT TR, I 2 0 e R vk 4 4 R 1 [ N A 3
B 12 RE R RS B R P B R R LAk
W 25 Z I 300 SR R 5 W M v (L% 7 e A
5 7 50 4 R e Vi 4 35 PP R4S R i AR
IR T R K AR S BB, R A K R
COD SO~ \NH,-N fy /K , 3 AR B 95 i
LYo PR 3 R T3 e, W R M R 2 T R RS AT
b A SR B AT R R S ] R4 ) A
ZEM AN AT ATS B K . WS R R T
PEAT SR BB, S 77 A 15 UK, B A 1R BB A G iR
IO, T8 I 43 8 ek o o £ 28 i R Y e R A I
TR A, A R & TR € B R AL I i
PRSI o KL I B8 € 1 20 42 2%, R R R A0 K
K, I FLAE AR e 51, B R e D G A e
S i €0 D) LA R O e R M B S U T
52 FH SO 5 E B rp A 3 Tz B
2RSSR T I 2 0 AR e 4 48 A R e B R B S

L BB ek
1 RS

1.1 FEMH5EE

PR B LU ARG ) AR AL B R
Tl KA WA T 58 it s rh2s - i i K B .
ROKJE 21 em , 5 8% 5 1 B 0. 085 m®, Y42 0. 8 mm,
BEJE 0. 15 mm, fL4£ 0. 16 pum,
1.2 RBEBE5ET

R T2 ME 1 FR, R % 3E h
R S A o A 2 R R T8 VR 0 R 4 3k 3] i
EMRE G, RG] Rk AR, w2 i ik
DR 1 3 VB v L 5 = RG]
BRI 5 28R 1 g3 o0 A e ) R AR O,
DA W00 07 5 R, BRI BT I O A B2 A Y
TR, By B TR PR K X B A AR A H
R, 28R i AL, SR m o AR B K o B A
I T V8 B A5 Ve i, o i AR B KA R

KGR TR AN

N=M/(At) (1)

A M—— KR ——r B
A——rr 23 27 2 A 230 R

Pl L 2 U A e e A 4 R AR i A R

Fig.1 Process chart of membrane distillation
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Fig.4 Water production electric conductivity and color in

glutamic acid filtration liquid with concertration multiple
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Tab.1 Factors and levels of decolorization experiment
K- ? -
T g L JBE € 1 6]/ h B33/ v+ min !
1 10 0.5 80
2 20 1.0 100
3 30 1.5 120

K2 AEABRBRAREAMEBERKREZHSER
Tab.2 Lentinan decolorization orthogonal experiment
56 4 c JBi 0.2/ %o
s I I |
62.25 64.58 54.19 181.02
65.88 62.85 78.24 206.97
60.18 66.28 53.30 179.76
58.75 63.28 58.99 181.02
57.28 61.38 46.52 165.18
60.83 59.75 66.14 186.72
80.25 70.36 84.83 235.44
67.82 64.35 58.33 190.5
60.29 65.43 74.29 200.01

s

S/ %

1
2
3
4
5
6
7
8
9

W W W NN N = = =
W N = W N = W N =
B = W = W N W N e

K\ 567.75 597.48 558.24
K, 532.92 562.65 588
K, 625.95 566.49 580.38
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Gas chromatogram of product water in glutamic

acid filtrate with membrane distillation
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