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of Passivated Stainless Steel (GOLDEP)
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Owing to highly aggressive property of ultrapure water, development of a new material having
low leach-out has long been awaited for ultrapure water treatment systems. The stainless
steel which is specially passivated at a high temperature in an oxidative atmosphere after
electropolishing is the most prospective material for this purpose, because it produces a
low leach-out level compared to any other existing materials such as stainless steel without
passivation, PFA, PVDF or PEEK.

Shinko Pantec developed this electropolishing plus passivation technology, named GOLDEP,
and constructed an ultrapure water treatment system using GOLDEP-processed materials in
Tohoku University.

The paper covers a specification for GOLDEP and a brief operation results of the systems.
The improved performance of the system includes resistivity of more than 18.2 MQ-cm,
TOC, silica, total residue below 1lppb respectively, particle count 1 or less per 1 ml in 0.07 ym \
and 0.5 ppb dissolved oxygen etc. Also covered is the operating data on a special heating
deaerator made of GOLDEP stainless steel which realized a lower oxygen level than 0.5ppb.
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Table 1 Comparison between surface finishing method
vs roughness factor®’

Material i Surface finishing method Roughness factor

%, BIFEASKMCR ~CTRAE L, HREIACHRE T8
EBRILEY MU, DTH S, GOLDEP JLBEf I, #
MREUBR R, MEWE, EERE, MTESME WA T v

VABEDOEED ) 2k, BEOABREMCENTED
DTSR D, EHUKEEE OB R & U CIER I
NEEAE L Tnw5b, & iz GOLDEP i D\W\WCEtih4
% &3tic, GOLDEP #% AL CHfEx N, HILAF
I AR 7Y =V~ LMK EERE &R R D
WA B,

1. GOLDEP

ATV v AR A EEEE UCE N, BT E I
ANCIEHC il AEEY Ff - Tk D, HRREHEI/AZ 0,
B R CEAEELBC ST HEEEEOL LRI,

BIRGE Lo 2 7 v v AMEFE L, FhEIHHAOF
BIREE A FF > T\~ 5, GOLDEP Ui, EFOTEER, B
{EFES TR B WTL00~500 °C L, XSIEL R
[E /e NBIREM A AR AL X ¥ 72 b D T, REJREREEZ 13100 ~ 200
A ¢, FEREOLERLEC X VI SR THHD, F
B L BELWEESBELXE LT,

GOLDEP fusHid@Estikicxt L, BWHNRZHbD Tk
Vo B1ED SUS3I6 %7 v v 2% MMAFENEL 2
$4 &, GOLDEP 4L L& DB 7 — 2 4RT, ¥
728 2% 1 GOLDEP f#iiL/=2x7 v v 2#i&, PFA,
PVDF, PEEK &\~ 7GR OZEH OEMKIC R T 58
HEBOZED 7~ Z5RT2NB bbb X 5 iz, GOLD-
EP BBHiiE, HHMAES USH, 8 ck~TTOC
DHEHT BT BEL TS BEHAZFL KNI &2

SUS ' Acid pickling | 4.10 %o

SUS Emery polishing 3.06 2 B> iz GOLDEP QUi % % 4 — & = 1006047

SUS Electropolishing 1.12 BEAES))C X OV LT — 25T, MABELHIZISU

Glass - Lo S 3165 % TFFIE L, 450 ° C TRBRE(LALE L 72 GOLD-
24 it P A Vol. 85 No. 2 (1991/8)

s



Hot ultrapure water
80 °C 5 days SUS316
0.6F # 600 Buff i
3 GOLDEP

AN,

Release [mg- m¢]
<
e

0 = | M N
TOC Fe Ni Mn Cr Na
21 IREMKA~ OB 7 A b

Fig. 1 Leach out test in hot ultrapure water®’
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Table 2 Comparison on leach out between GOLDEP
vs. synthetic materials®’

Unit mg/m2
Item GOLDEP  PFA PVDF ' PEEK
TOC | 0.025 | 4.8 17 . 3.5
Na | 0.0007 0.15
K 0.003 0.07
Ca 0.012 0.113
Cl 0.0013 0.11

Conditions : 80 °C, Ultrapure water, 5days

Data for PFA, PVDF, PEEK : Proc. 9th. International Symp.
contamination control, Los Angels, Sept. 1988

Selection of plastic piping material for ultrapure water by
Koichi Yabe etc. (converted to for 5 days)
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Fig. 2 Composition profile of oxide film on GOLDEP and
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Fig. 3 Comparison of iron release by several surface
treatment methods?’
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Fig. 4 Flow diagram of ultrapure water treatment system made

of GOLDEP
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Fig. 5 Flow diagram of heating deaerator made of GOLDEP
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Photo. 1 Ultrapure water treatment system made

of GOLDEP

£ 3 X HEIMEE

Table 3 Material of component

Component Material
Ultrapure water tank [ JIS SUS316L/GOLDEP
Column of catalytic deaerator _ ditto -
and polishing demineralizer
Ultrapure water pump ~ ditto -
Piping - ditto -
Valves (Valve body) - ditto -

TOC destruction unit ~ ditto -
Gasket Nickel

Nickel alloy
Styrene-DVB
Styrene-DVB/Pd
Polysulfone

Diaphragm of valve
Jon exchange resin
Catalytic resin
Ultra filter
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Table 4 Analysis of treated ultrapure water

Item | Unit 1 Value
Resistivity M@-cm ‘ 18.25
TOC i ppb <1.0
Dissolved oxygen : ppb <0.5
Particulate
(>>0.07 pim) n/mé <10
Silica i ppb <1.0
Total residue ppb <1.0
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Fig. 6 Relationship between Hs/O; ratio and dissolved
oxygen in catalytic deaerator
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Table 6 Dissolved oxygen at outlet of heating deaerator

Item " Unit Value

Dissolved oxygen i ppb : <0.5*

* Indication of instrument 0.02ppb
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Table 5 Analysis of ultrapure water
Sampling date : NOV. 22, 1990
Analysis method : ICP-MS

Unit : ppt
Item | Detection Iimit ' Point of use

Lithium Ly | 0.06 N.D
Sodium (Na) ; 1.3 N.D
Beryllium (Be) | 0.03 N.D
Magnesium Mg) 0. 06 0.1

Calcium (Ca) ‘ 0.8 1.3

Strontium (Sr) 0.03 N.D
Barium (Ba) 0.06 | N.D
Titanium (T) 0.6 : N.D
Zirconium (Zr) 0.06 i N.D
Vanadium 4%} i 0. 06 ‘ N.D
Niobium (Nby 0.06 : N.D
Tantalum (Ta) 0.06 N.D
Chromium (Cr) I 1.3 1.6

Molybdenum (Mo) | 0.1 N.D
Manganese (Mn) | 0.1 N.D
Tron (Fe) I 1.3 N.D
Cobalt (Co) ; 0.03 0.9

Nickel (Ni) 0.6 1.6

Copper (Cuw) 0. 03 ; 0.1

Silver (Ag) 0.1 i N.D
Zinc (Zn) 0.1 ‘ N.D
Cadmium (Cd) 0.1 | N.D
Aluminum (AL 0.1 l 0.4

Gallium (Ga) ! 0.03 f N.D
Thallium (T | 0.1 : N.D
Germanium (Ge) ' 0.1 N.D
Tin (Sn) 0.1 0.3

Lead (Pb) 0.3 N.D
Antimony (Sb) 0.1 N.D
Bismuth (Bi) 0. 06 N.D

Analyzed by Hashimoto Chemical Co., Ltd.
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