FTBREIILRTF v L 8O E SR

Piping Technology for Passivated Stainless Steel

(BOTHNR  SRBRR
=+=

L I -
Yoshinori Kajiyama

L S < i
Eisuke Sato

Cr dominant passivated stainless steel GOLDEP WHITE is becoming a major concern as a
constituent material for ultrapure water systems for its minimum leachability, mechanical
strength, and heat-resistant and ozone-resistant characteristics.

In connecting GOLDEP WHITE pipings, however, pre-fablicated mechanical connection is required
instead of in-situ welding. At such connecting portions of ultrapure water piping system,
particle depositing recess should be avoided, and also leaching out and particle generation at
the connecting portion should be minimized as much as possible.

This paper introduces novel fitting structure for use in the GOLDEP WHITE piping system,
describing results of leach out test and particle release test in ultrapure water.
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Fig. 1 Type and structure of fittings
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Table 1 Material and structure of O-rings
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Fig. 4 Na leach-out in O-ring release test
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Fig. 5 Cr leach-out in O-ring release test
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Fig. 6 Mn leach-out in O-rings release test
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Fig. 7 Fe leach-out in O-ring release test
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Fig. 9 Cu leach-out in O-ring release test
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Table 2 Specification of point-of-use piping

Item i Value
Area of clean room : 1 000 m2
Surface area of pipe: 79.4 m?
Surface area of O-ring : 0.1 m?2
Surface of area of diaphragm : 0.5m2
Retention time : 0.028 hr
Flow rate for circulation : 25m3/h
Volume of piping : 0.7m3

Nominal size of piping : 1/2-2 1/2 inch
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Table 3 Quality of ultrapure water and leach-out limit
Total heavy metal

| Allowable

- T
31:::11);:5”3(& 1 L?;‘g:{:;;:)np" } Icezlccl‘:-lsﬁdlimit Remarks
(ng/0) (ng/0) | (rig/m2+d)
100 10 ! 75.1 Standard for 4 Mbit DRAM
50 s i 376 | Standard for 16 Mbit DRAM
o | 1 7.5 | Standard for 64 Mbit DRAM
1 N i 0.1 i : 07.777577” e . S
“o1 | oo | 0075 |Sugeested by Dr. Ohmi
oot T 001,,‘ = o oors P el T

Note : 1) Leach-out per circulation
=Quality of ultrapure water X 1/10
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Table 4 Quality of ultrapure water and leach-out limit TOC

. | Allowable |
:’:1]‘tl:l;!:)tu):'eo\f«.iaterﬂ’j ]C??Cc:l';l;;np" ‘ lcezlcc}llj-lc?ﬁdlimit Remarks
(ng/&)  (ng/8) i (pg/m2ed)
10 000 1000 1000000 | Standard for 4 Mbit DRAM
5000 500 500000 | Standard for 16 Mbit DRAM
1000 100 | 100000 | Standard for 64 Mbit DRAM

Note : 1) Leach-out per circulation
=Quality of ultrapure waterx1/10
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Table 5 Calculated release for ultrapure water in circulation

Metal (Fe-+Ce) | TOC
Materials  pipings GOLDEP WHITE ‘ GOLDEP WHITE GOLDBP WHITE | GOLDEP WHITE
O-rings PFA VITON VITON
Dispheagans PTFE ‘ PTFE PTFE
Leach-out(pg/m2+d) |
pipings 3 0.02 0.02 0
i
O-rings 1.03 [ ez 640 5440
 Diaphragms 2.55 ‘ 2.55 1 10 10
Leach-out por cireolation(ng/€) i
pipings 0.003 0.003 0 0
O-rings 0.0002 0.002 0.1067 0.9067
Diaphragms 0.002 0.002 o083 | 0.0083
Quality of ultrapure water |
per circulation  (ng/8) 0.0052 0.007 H 0.1150 | 0.9150

UPW system
[made of
GOLDEP WHITE]

Test pipings
A : Straight pipe Drain

B : Flange fitting
Particle counter

C : Ferrule fitting
D : New type ferrule fitting

Test condition
Pipe size $ 1720
Flow late $4.5 £ /min
Particles of UPW : 0~ 1 ¢/ml
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Fig. 13 Test flow diagram
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Fig. 14 Particle release from fitting
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Photo. 1 Ultrapure water treatment system fabricated with
GOLDEP WHITE components
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