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Fig 1 Scheamatic view of the ultrafine ceramicmenbrane
filtration pilot plant used in this study
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Fig 2 Changesof pemeate flux w ith time during

a ultrafiltration process of fresh apple juice
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Fig 4 Effect of axial feed flow rate on pemeate flux
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5 y ] 1
) 20
14 16,50 10
110, 572 4L/(h- m?)
77 1L /(h- m?), 30%
50 ,
150
——9.8° Brix
‘;\ —8— {0.4° Brix
E 100 —&— 11, 2° Brix
a
®
& 50 |
S
0 1 A L A i I i A,
1.67 5.00 8.3 11.7 15.0 18.8 21.7 2.0 28.3
REBH (VCF)
6 (vCF)
Fig 6 Relationship betw een pem eate flux and
the volume concentration factor (v CF)
6 50 Q 85x 10°
pa, 5m/s
(10 12h)
107L- (h
m?%) 1, 25
50%,
22
1 (M icrococcus f lavus)
100 nm
Q 2 um , 100 nm
) 9
, 10° 10° cfu/mL ,

2005
80
g ol
&
o 60F e
E ¥=10.764Ln(x) +55.825
B 50 R20.9738
=
40 i 1 W N |
20 2 30 35 40 45 50
wRE/C
5 ( :
v=5m/s TM P = Q 85x 10° Pa)

Fig 5 Effect of feed tanperature on pem eate flux
(operating conditions v=5m/s TM P = Q 85x 10° Pa)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 139
(FDA) 23
5 , 100 nm 2
1 100 rm 25 Q 5% 4% (w Av)
N aOH , 50
Table1l Challenge testsof 100 nm tubular
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x 10°Pa, 1 h
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x 105Pa, 1h 20% , 10
—_ — 9 .
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x 10°Pa, 1h
50 ,CFV =5m/s, TMP =330 13 5x 10° <1 (
X 10°Pa, 1h (T625)> 80%),
. CRFV ;TM P
3
Table 3 Flux recovery rate after different cleaning methods
Brix (VCF) ( ) /min %
1 31 50 ,Q 5% NaClo+ 2 0%N eOH 30/10 76
11 30 50 ,Q 5% NaClo+ 4 0%N eOH 50/10 83
11 25 50 ,Q 5% NaClo+ 4 0%N eOH 50/10 98
11 25 50 ,Q 5% NaClo+ 2 0%N eOH 50/10 93
4
Table 4 Quality attributesof ultrafiltered apple juice
(T625) o
(A 420) o NTU) /B rix /% pH
1 Q 325+ Q 008 97. 9+ 15 Q 23+ Q 12 Q9+Q2 Q 20+ Q 02 3 86+ Q 02
2 Q 315+ Q 008 98 1+ 1 2 Q 17+ Q 32 10 0+ Q 3 Q 21+ Q 03 3 99+ Q 01
3 Q 332+ Q 007 97. 9+ 18 Q 20+ Q 26 100+ Q4 Q 21+ Q 03 397+ 0 03
4 Q 332+ Q 006 98 3+ 12 Q20+ Q11 100+ Q3 Q21+ Q 04 398+ Q 05
5 Q 344+ Q 010 98 4+ Q 8 Q 20+ Q 22 112+ 01 Q 22+ Q 02 387+ Q02
6 Q 338+ Q 011 98 6+ 1 4 Q27+ Q 12 109+ Q2 Q21+ Q 04 3 94+ Q 06
7 Q 348+ Q 008 98 4+ 1 2 Q20+ Q24 109+ Q2 Q 22+ Q 03 3 84+ Q 02
8 Q 330+ Q 009 98 1+ 11 Q 20+ Q 12 110+ Q1 Q 23+ Q 02 3 78+ Q 02
9 Q 326+ Q 006 9 7+11 Q 18+ Q 18 112+ 03 Q 24+ Q 03 3 76+ Q 02
10 Q 329+ Q 010 97. 3+ 08 Q 13+ Q 46 Q9+ 01 Q 22+ Q 02 3 83+ 0 09
Q 478+ Q 012 733+ 26 > 100 100+ Q2 Q21+ Q 02 3 86+ 0 06
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Fig 7 Effect of storage tenperature and time

on turbidity of filtered apple juice
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Pilot-plant-scale test of clar if ication and ster ilization of

apple juice using ultraf iltration ceram ic manbranes
LiJun', W ang Zhengfuz, Zhang Zhenhua®, Ge Yiqiangz, Hu Xiaosong2
(1 Deparment o Food Engineering, H ebei N omal U niversity o Science & Technology, Q inhuangdao 066600, China;
2 College o Food Science & N utritional Engineering, China A gricultural U niversity, B eijing 100083, China;

3 Bureau d Science and Technology M anagement, China A gricultural Science A cadam ies, B eijing 100081, China)
Abstracts Rawv depectinized apple juicew as clarified and sterilized in a cross-flow pilot-plant-scale ultrafiltration
system using ceramic tubularmenbranes (M BM BRALOX", Pall) withmean pore size of 100 nm. The experiment show ed
that the optimum operation conditionsw ere as follow s the transnembrane pressurewas Q 85x 10°pa, the temperaturewas 50
and the feed flow velocity was 5m/s The flux recovery rate could be bept at 98% w ith the mixed lution of Q 5% hypochlorite
dium lution and 4% N &OH wlution as the cleaning agent A nalytical results show ed that: sugpended slids and large molecules
could be mostly removed, but pH, acidity, sugar and oluble lid content of the juices didn’t change significantly. The bacteria
challenge tests and the storage tests testified the asepsis state and biological stability of the filtrated fruit juice Therefore, the cross
flow system equippedw ith the 100 nm ceramic ultrafiltration membrane had a great potential to the commercial prosect
Key words ceranicmembrane ultrafiltration; apple juice clarification; sterilization

) ) .o [J1 , 2005, 21(1): 136- 141

L i Jun, W ang Zhengfu, Zhang Zhenhua, et al Pilot-plant-scale test of clarification and sterilization of gpple juice using ultrafiltration
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