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Maintenance and Troubleshooting
Regarding Membrane Unit for Water
Purification and Desalination
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The membrane process adopting reverse osmosis and/or ultra
filtration membrane has long been, although its molecular level
separatlon is not as widely done as ion exchange resin, indis-
pensable in deionizing and purifying processes of water. The
reports on membrane theory and its engmeermg, and various
manuals are fully available, however, there is still room for W7 T K7 —RERRR e
further study to keep the performance of membrane units stable B’k
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for a long period. This literature illustrates two examples of NI
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such troubleshootings accumulated in our history of ultra filtra- D 3%
tion and reverse osmosis process. Yoshimichi Mitsukami
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Fig. 1 Typical flow diagram of primary deionization system
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Table 1 Ultra pure water quality for semiconductor processing

Country Standard in Japanese Industry SEMI** ASTM***
— o] s/ \BE \ & grade — :
7 1 ﬁ)%”ﬁ ‘D%‘jﬂf ADEBIE TN 2o Parameters For 1MDRAM 4MDRAM* ~ AlfaieAcceptqyp)
Lirl, B5P2FEE, HAHWIRT — VT Resitivity (1Q.0m/% ) P 1 '
esistivity (MQ.om/25 € s 7
’ ﬁ"'ﬁjf;%&j}%@if;b\o %ﬂ&i%@ . %}E%?&: esistivity cm/25C) > 175 > 18 18.3 17.9 if/i ﬁﬂlgysnfume)
- TOC (ppb) < 50 < 30 20 50 <0
BT Bl BEERCI AN EER R, ¥ ’ ’
b= = Particle  (pes/mt) <10 <30 <1 <10 0.5 1 <9
tﬁﬁjﬁﬂg RO ﬁﬁ i, Hﬁﬁz#?ﬁﬁ LT Particle size () 0200 0 @1 (—) (—) (1.0)
%@&{E%{%‘ﬁ?\%%éﬁ‘@fi < t: Vo 2 ﬁ Live bacterta - {(CFU/100m0) <1 < 0.5 0 6 < 1/mt
Live baclerie 1 .5 1/m
TN AT & EEBER AR I TN FWT”MWW> <5 <3 3 5 <5
. Jissolve oxygen (©, ppm < 0.1 < 0.05 — ~— —
Tl b Do 5, Sodium {Na, ppb) <1 < 0.1 0.05 0.2 <1
(1) }:ﬁ%@ﬁl}(%&%ﬁﬁ? Binsb PCE%{ IL’otassimn ((Ij ppb) <1 < 0.1 0.1 0.3 < 2
REET < “opper {Cu, ppb) <1 <1 0.002 0.1 <1
© B ALy ~LELA Zinc {Zn, ppb} <1 <1 0.02 0.1 <5
EHREEC LR LIBE Tron (Fe, pph) <1 <1 0.02 0.1 —
P B = Fal A i N i Chromium  (Cr, pph) <1 < 01 0.02 0.1 —
(2) Hﬁi‘ J"‘FB RO %E I\ Tﬁ%‘ mif]*ﬁ i Manganese  (Mn, pph) <1 < 0.5 0.05 0.5 —
pc{&"ﬁ' L7 j%é\ Chloride {Cl, pph) < 1 <1 0.05 0.2 < 2
B . . Residue {ppm) — — 0.1 0.3 < 10
(8) WERUFIEBWTHEITOY — 7 &N
TN * Requirement of the Industry for 4AM DRAM production. 1986. .
ﬁg‘éj{ I/ﬁ‘% = **SEMI (Semiconductor Equipment and Materials Institute) suggested guidelines, 1986.
(4) VA 7 al ]) -’(’ éﬁﬁa%j{ L/f:i%é 2+ Proposed ASTM standard specification for electronics grade water type E-1, 1983. '
PAC  NaClo Clay Na,S0; S0, NaOH
feeder feeder feeder feeder feeder feeder
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Table 2 Troubleshooting for RO unit Table 3 Cleaning results of contaminated Urf with various
kinds of reagent and conditions

Phenomena B}
. . Pres- | . . Counter-
Causes Rejec- | | Check points . 9% of recoverd flux.
Flux tion ZL;E; ‘ measure L‘ljl-‘! Procedure Flux : New UF/cIean?d UF Comparing to new UF
1 ‘ : Pressure module (o/aiatm+25 C) before/after clean.
| ) i | Seasonal ch , ressu -t = -
mgh| | N\ — | ;’E;:f"‘:;ﬁ;f:c’ie adjust, 59%H:00 1000mg/ ¢ 5%H,00
. t P cool'g x| p8->NaClO>pH 8 6.689%107/6.35x 107 73/ 95
 Lemperature T B [ e 1 heire. 1 hcirc. 24 h dip.
Scasonal change, | Iressure -
Low Q‘\l - — heater ad)ugt, 5 % Ha0, -3 s 103 1 /7
' heating X #9/1 heirc 6.66X107°/4.86X 10 61/73
N A — )
F High zj yd —— | Pump, valve i;je::ture 1000 mg/2 5 %Ha00 5 %H:0:
o | Pressure s Pump, valve - : x| NaClO—pH 85 8 6.78x107%/5.76x 107 43/ 85
g Low| Ny | | — | s ' — = 3 hire. 1 hcirc. 24 b dip. I A
B 9 hvdroxylamine -
w ) | Fecd flow rate, | Flow X ;g ﬁgh’di”;’t‘m.'“" O 5 agxa0s/a.6%10° 52/83
a Big | — —_— & press control dustt _jehde arc .
t] valve adjus 29 EDTA . .
e | Brine —— — o - - 8 x R 6.19x1073/4.71x107% 47/ 76
r | flow rate i ; Feed flow rate, o 2 hdip. > Thcirc. ) ) o
e Small, N\ NN | P control - 10 % NaCl/pi=9 5.78%107/5.61x1073 49/97 After
valve, press 24 hdip. 1 haire. 30min
p drop X : Flux
T " B - - - S N
e | pH gl%}:w ﬂ AN — | pH control " pH control . Down
t . < - T resure 5% NaCl/ pi=9 6.45%10 /5.35% 1073 53/83 Ditto
e High \ —_— Feed water T X 24 hdip. - heating 40 °C
¢ Al¢ S 1 . .
. contration o e Dmndre |
51 ' Low ﬂ Y — - — L= — X 100 % ethanol /24 h dip. 6.00x10 3/3.30% 107 52/ 55
| i [ S S S =
¢ , Feed water ess 2 i 1%NOH 05 %HCl 3% 106 -3 ;
n IH.SO]L-lble matters \ \ i quality, recovery ‘ Pr es:sure 7 | 9 11dip.—» 0 mi:circ. 8.33X1073/6.00x 10 41/ 72
L (Scaling) “ ratio, ph i cont’l
I T I e B el - Note : circ. : circulation of cleaning solution through UF
| | High! i Q. Chlorinator, mem- Clz conc. X L . A .
EReﬂiduil jHig ‘ ny | brain degradation | adjust dip. : dipping of UF in cleaning solution
L - Chemical
g;él),ong Null \ oo Biological attack . clean’g,
’ 1 b ~l ' chlorinator Cly con.
‘ | | adjust A ﬁ@%ﬁ
Note. / . Increase ,jl <4 : Main phenomenon AP : %EE
\ . Decrease —— : Neglegible
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W7 4 E - UFPERCBEXBZ H572DDOT X P afT P, : giakIEH
St b A, ¥1EHTT X F AU FEOERIREEC Py FEKES

AR EEIRED FERS T A LEIRE  HFARC—R~ZRMKEO 3 AW T 7 RUFEY a
R LD ABREOSRREEE Y ER U, TARBIEN Ak RO P ORI AR EEAIRT. B4
BN oo o, ZOMOEBRBEMIOKESIA B RT—KEAROHOTIPO EFEEA LKL,
AEARCTR T, vy 7Y v T A FADBELBIT FALBE TP AEKEERH L & bRE AL TS,
Stetew, SPRERCIZeRE DL DXL S, MK ZDHEE XD EEN D OFMPE ST REINIDT,
LT/ v FIEZFIGEEELS S UF#
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2 Table 4 Water analysis
B[R o %2 h . . . Resistivity Particle Live bacteria | TOC:
2) ER ﬁ 7 o Sampling point M@ am25C 024> 1 pes/me CFU/ me me/ ¢
%Hﬂ't%%7 7R ?‘Giﬂ‘ﬁ%f HHDT, Test No.d1 supply water 17.9 2 1 x 102 1 0.3
IR KRHAUF &Y a —VE AW, ¥ 3 outlet of pure wtr. tank : . -
o= g Ditto 18.2 2.7 X 10° 10 —
Vs YL T 4 — v A = .
v = YIS 7 4 F7APEITD S "No.l outlet of RO 0.038 8.0 X 102 0 B
& el "No.21 outlet at vacuum _ 5.5 % 102 1 _
UFBE “RAKIC A 256, 7 vE S
N . N . N No.31 outlet of MB 16.0 3.4 % 107 16 —
WmESEE 7 VIEAINT, ROEHKX NSl ;
No.51~53 outlet at 182 1.0 % 102 | 0.3
ﬁg@ﬁﬁ INbo polisher e - .
_ "N0.65 x UF permeate — 2.7 X 10 2 0.5
J=A 4P "No0.83 v UF permeate — 1.1 X 10 1 0.6
Z T “No.91 z UF permeate — 2.9 X 10 1 0.4
J: FETA (7597 2) Raw water ( City water) 180 2 8/cem 4.6 x 10 1 6.6
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Fig. 9 Change of salt passage (%) vs. operation
period of RO system for desalination
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