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Selection of Ultrafiltration (UF) Membrane Modules for Clarification of Rice

Washing Drainage from Packed Rice Cake Manufacturing Plant
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In a packed rice cake manufacturing plant, about 5 m? fresh water to one ton of raw rice is used in
each process of the rice washing and soaking process. The amount of water used in both processes
accounted for about 60% of that in the whole plant regardless of season. The purpose of this study is to
clarify the rice washing drainage by membrane separation technique and to reuse the clarified water in
the rice washing and soaking processes in order to decrease the costs of fresh water and wastewater
treatment without spoiling product quality. especially storage stability related to microorganisms.
Because the results of the preliminary experiments suggested that UF membrane is suitable for
clarification of rice washing drainage. three types of hollow fiber UF membrane modules were tested |
nominal molecular weight cut off, 30kDa, 100kDa. and 150kDa. The analysis of drainage from the rice
washing and soaking processes revealed that the first and second rice washing drainage contained a
large quantity of solutes and suspended substances. and permeation flux were very low. Therefore, we
decided that the first and second drainage should be treated by active sludge method. and the other
drainage should be clarified by UF membrane for recycling. A mixture of third to fifth rice washing
drainage and rice soaking drainage was used for clarification and recycling experiments. The membrane
modules for clarification of rice washing drainage was evaluated from the viewpoint of permeation flux,
rejection rate of solutes, which were protein as high molecular weight substance and fatty acid as low
molecular weight substance, and flux recovery by membrane washing. It was concluded the membrane
module of 150 k was the most suitable for the clarification and recycling of rice washing drainage.

Key words: rice washing drainage, ultrafiltration, clarification of waste water, recycle of water
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Fig. 1
Feed tank, 2: Pump, 3:

Apparatus for ultra-filtration of rice washing water. 1:
Pressure gauges, 4: UF membrane
module, 5: Flow meter, 6: Valve for filtration pressure setting, 7:

Valve for washing operation, & Temperature indicator and
controller, 9: Pemeate tank. 10: constant temperature bath C and
D: Normal operation, A, B and C: Wasbing opevation of
membrane module and equipment.

Table I Membrane module specifications.

3}[] 30k MWCOI 100k MWCOD 50k MWCOL
 Model FUS1582 TFUS-1071 | FUS-0382
Membrane material Polyethersullone
Nominal molecular \veigh“rw(,;\t\mff 30,000 100,000 150,000
{nner diameler of hollow-iber fun) 0.8 0.7 0.8
Number of hollew-fibers 380
Housing [mm] $ 48 7 364
Membrane arca [in] 0.25 0.22 0.25
Allowable pH B 112
Max. temperature 98T

(Manufacture: Daicen Membrane Systems Co., Ltd., Japan)
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Table 2 Rice washing-water usage in a paked rice-cake
manufacturing plant.

-Off season-
Form March through july
{2003)

-Busy season-
From September through
December (2002)

Washing | Soaking Washing | Soaking
process process process process
Washing water | 5.4m°/ 5.5m'/ 5.5m"/ 4.8nv/
usage per | ton | ton-rice ton-rice ton-rice ton-rice
of raw rice
Percentagein | 30.7% 31.6% 31.3% 27.5%
daily total
water usage of
the whole plant
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KZEED2DTHAEWMORNPLIED G E & D KNt
OFKRIMEH &N T 5, KIFETIX, 2 R ORIE#
273 THEOT2LIEEARLETH D LY L .

3.2 HRZEBKDOMEIK
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Table 3 12/ 7.

3.2.1 XKBHFNIE

BHlcaEhs 20828, BOBILIEICHEL S5 2
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Table 3 Solute components in the washing and soakmg drainage.

EHE VA LT BER
LAHFE LWL ELT,
Table 31Z/RLAMED , SHKRFHEA B OKABEEN
BEEIX. FNZFN 760 mg-L1, 250 mg-L-!, 71 mg-
L-1. 46 mg-L-1. 41mg-L!. 130mg- L1 Th 7=
12K, 2 REKRIEKF DOKEVE 2 v 32 TTEIE A & L
<@l METHTIN D& V7 EREHR L, TEERX
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n REKGHEAK VLY. Cid R 808 K % HE K i L
[mg- L1, VIZXEHEKREHEKRE[LI #&T.
REEKTIERIRERE FEmLE. Zhid, B
WHZE D KRAINFLIZHGE L, KB KIEME 7 v /3217
AEHEW Lm0 EZONS. iAHRELEIL18.2% Th

TE5EFRELTHLSZ

St TR 2RERPER L L 3 R~ 5 Kk Kk
KERNHEKIT . ZEMEIYETH D Z Enbh o7z,

3.2.2 WEBEEAERFER

K aEh MG ATREI9) L. 27 c 0V -4
FIEGERBIRITE ST 5 NE A, RO -
iR X AUEEERRARE E L B . ﬁa'éli?)?d)ﬁ*j’jm&rﬂ’
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Concentration of  Percentage of (oncemmnon of  Percentage of Concentration of  Percentage of DS
water-soluble WSP amountin | free fatly FFA amount in dry solid (DS) amount in each
protein(WSP) each drainage acid(FFA) each drainage {g/L] drainage
[mmg/L| Img/1)

1%-washing 760 53.2% 15.0 36.9% 16,9 61.5%

drainage (11)

20d.washing 250 17.5% 7.9 19.4% 14 16.0%

drainage (11)

Jrdwashing 71 5.0% 4. 10.6% 1.99 7.2%

drainage (1L)

A"washing 16 2.2% 3.4 8.3% 1.25 4.6%

drainage (11)

Sth.washing 41 2.9% 3 8.6% 1.08 3.9%

drainage (11)

Soaking 130 18.2% 3.3 16.2% 0.94 6.8%

drainage (21)

Dissolved

amount from raw 1428 mg/kg-rice 41.0 mg/kgrice 27.5 g/kgrice

rice
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0.95 ~ 1.10pym, € — F{¥i20.891um. FHi%id 1.04
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Vit

Table 4 Particle size in the rice washing and soaking drainage.
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particle number base.

Particle number base Volume base
Median diameter Mode diameter Average diameter | Particle concentration Mode diameter
[um | jum} {m| (Relative value) [um]
Ist-washing drainage 1.063 0.891 1.153 30 R.62
2nd-washing drainage 0.943 0.891 1.037 37 5.80
3rd-washing drainage 0.945 0.891 1.032 17 4.76
4th-washing drainage 0.990 0.891 1.086 12 4.76
Sth-washing drainage 1.08 0.891 1.193 7 4.76
Soaking drainage 0.969 0.891 1.060 1 4,76
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