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CDO06 H,0< 1% 0.42 g/em®

< 1% SOz 85%, Al,Oz< 5%, Fe,0x< 1.8% 0.1~0.3 < 0.40 g/cm®  +150
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15mg 5min 30°C pH 6.5~75 25mg 5
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Fig.1 Flow chart of Xanthan gum ultra-filtration
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Fig.2 Scheme of ultra-filtration set up
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No.3 No0.6~10
0.5 g( 1%).
1% 98%.
1
Table1l Effect of pretreatment method on Xanthan gumyield and quality
Pretreatment method Diatomite filtration Enzyme degradation NaClO oxidation
Yield (%) 98 100 100
Appearance Milk white Light yellow Milk white
Shear value 6.2 6.1 4.8
Viscosity (mPa:s) 1050 950 550
Total nitrogen (%) 0.8 12 15
Pyruvic acid (%) 2.5 1.6 0.8
2
Table2 Effect of dilution and diatomite loading on Xanthan gumyield
Experiment No. 1 2 3 4 5 6 7 8 9 10
Dilution volume ratio 0.0 05 10 15 20 10 10 10 10 10
Diatomiteloading(g) 0.5 05 05 05 05 01 03 0.7 0.8 1.0
Yield (%) 93 96 98 98 98 - - 97 96 94
3.3
40
331 as |
5L T a0l
0 3 r
T=20°C Q=100 L/h S o5¢
P=0.2 MPa 4 X 20
G 102 gL g 15
60 glL. 3 T 10r
5 [
0 L | | | |
UFM-4 UFM-1 UFM-2 UFM-3 UFM-4
Ultra-filtration membrane type
332 3
3 Fig.3 Effect of ultrafiltration membrane type

No.1~6 C=10.2g/L,
T=20°C, Q=100 L/h

P>0.2 MPa
0.2 MPa

on average filtrate flux

P<0.2 MPa

.No.7~12 C=50.4 g/L, T=20°C, P =0.2 MPa

Q=100L/h

100L/h.No4 13~17 C=10.29/L,
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Q=100 L/h, P=0.2 MPa

.No4 18~21 T=20°C, Q=100 L/h, P=0.2 MPa

62 g/L
72 . 60 g/L
UFM-4 Q=100 L/h( 2.46 m/s), P=0.2 MPa
60 g/L 98%.
3
Table 3 Effect of operational conditions on Xanthan gum ultra-filtration process
Experiment Operational condition Filtrate flux
No. Pressure (MPa)  Feed flow rate (L/h)  Temperature (°C)  Xanthan gum conc. (g/L) [L/(m?h)]
1 0.05 100 20 10.2 33
2 0.10 100 20 102 38
3 0.15 100 20 102 42
4 0.20 100 20 10.2 45
5 0.25 100 20 10.2 46
6 0.30 100 20 10.2 47
7 0.20 30 20 50.4 14.7
8 0.20 60 20 50.4 19.8
9 0.20 90 20 50.4 22.8
10 0.20 120 20 50.4 229
11 0.20 150 20 50.4 230
12 0.20 180 20 50.4 229
13 0.20 100 10 10.2 432
14 0.20 100 15 10.2 438
15 0.20 100 25 10.2 452
16 0.20 100 30 10.2 455
17 0.20 100 35 10.2 458
18 0.20 100 20 21.3 36
19 0.20 100 20 30.6 32
20 0.20 100 20 405 26
21 0.20 100 20 60.2 19
3.4
341
(C=62 g/L)10 mL pH 55
99% 95% 98%
10,12 14 mL. 95%
342 pH  95%
10 mL (C=62 g/L) pH 12mL
95% 4 No.1~5. pH=5.5
No.4 6~10 pH 55 95%
12 mL 95% 12 mL
95% pH=5.5 95%

12
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4 pH
Table4 Effects of pH and ethanol loading on Xanthan gum al cohol-precipitation
Experiment No. 1 2 3 4 5 6 7 8 9 10
pH 8.0 7.0 6.0 55 5 55 55 55 55 55
Ethanol loading (mL) 12 12 12 12 12 3 6 9 15 18

Xanthan gum recovered (g) 0.56 0.58 0.59 0.62 0.60 0.26 0.43 0.59 0.62 0.62

3.5
5 [3] [5] _ _ 3
5L
_ — 22%
11%
5
Table5 Effect of extraction method on Xanthan gum output, quality and ethanol consumption
. o Ultrafiltration and
Sjgéf‘:g;t?gnar?qtjetho d Alcohol-precipitation digclﬁ"(;?glf;i)trrzlg:a[:;?gttgent alcohol-precipitation after
o P diatomite filtration pretreatment
Xanthan gum output (g) 121 110 108
Appearance Light yellow Milk white Milk white
Shear value 5.8 6.2 6.2
Viscosity (mPa:s) 1000 1050 1050
Total nitrogen (%) 21 0.8 0.5
Pyruvic acid (%) 25 25 25
Bacteria number (g™ >10000 3000 500
Ash (%) 13 1 95
Ethanol consumption (L) 10 20 2.2
4
D
1%.
) UFM-4 Q=100 L/h( 2.46 m/s),
0.2 MPa 60 g/L
3 95% pH=5.5 95%
12
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Process Conditions of Extraction of Xanthan gum via Ultrafiltration and
Alcohol-precipitation

ZHU Sheng-dong®, LEI Yun-zhou?, TONG Hai-bao?, CHEN Da-chang?, XIE De-cheng®

(1. Sch. Chem. Eng. & Pharmacy, Wuhan Inst. Chem. Technol .,
Hubel Key Lab. Novel Chem. Reactor & Green Chem. Technol., Wuhan, Hubei 430073, Ching;
2. Shanghai Res. Inst. Chem. Industry, Shanghai 200062, China)

Abstract: Three different pretreatment methods for extracting Xanthan gum from fermentation broth, via diatomite
filtration, enzyme degradation and NaClO oxidation were evaluated and the diatomite filtration was found to be the
best in terms of the quality of Xanthan gum. The process conditions of extraction of Xanthan gum via ultra-filtration
and alcohol-precipitation after the diatomite filtration pretreatment were investigated and optimized. The optimal
conditions for diatomite filtration pretreatment were that the fermentation broth was diluted to about 10 g/L and the
diatomite loading was 1% of fermentation broth. The optimal conditions for ultra-filtration were membrane UFM-4,
operational pressure 0.2 MPa, velocity on membrane surface 2.46 m/s and condensed fermentation broth
concentration about 60 g/L. The optimal conditions for a cohol-precipitation were pH 5.5, 95% industria ethanol as
precipitation agent and 95% industrial ethanol loading of 1.2 times of condensed fermentation broth by
ultra-filtration. Under the optimal conditions the overall yield of Xanthan gum was 96.4%. Compared with the direct
acohol-precipitation and acohol-precipitation after the diatomite filtration pretreatment for extraction of Xanthan
gum, the ultrafiltration and alcohol-precipitation after the diatomite filtration pretreatment greatly improved the
quality of Xanthan gum, especidly in total nitrogen content and bacteria number, and decreased the ethanol
consumption. Their ethanol consumption was only 22% and 11% of that of the other two methods respectively.

Key words: ultra-filtration; a cohol-precipitation; extraction; Xanthan gum



