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Cleaning and Inspection
for Oxygen Service
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Michael Lin

il

Michael Lin joined Air Products in 2004 and is currently the

Regional Manager of Customer Engineering Asia =
He has been working with oxygen system installations and S
maintenance activities for customer stations since 2004. -

Michael graduated in 1986 from Chiao Tung University with a
master degree in Mechanical Engineering.
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Fire Triangle 'FAUTRY = Bigk

OXIDIZER
2 [ ]
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Material selection vs. O2 Compatibility

FERI S AR 1

aQ Oxygen Compatible % Does not burn
SREBTTAER T ZRE

a Oxygen compatibility means that the designer
has selected a material which is good (or at

least not bad) for use in oxygen at the
conditions anticipated

AREREZEERBRE T TINERNT R
=B, .ﬁé’sﬁé—ﬁ%%ﬁ

A Normally this means hard to ignite.
BE, ERTERT Z AR
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Making a fire E[W’i~ L'
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The kindling chain 9 ['F ¥
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The small stuff /| 'ny%‘?ﬁ:[*a
Unintentional, not meant to be there JE#E#, RZXBHEN
Hydrocarbons fix&E b &4

v Grease, Cutting Oil, Crayon, Residual cleaning agents
iR, YIHE, HE, R IFRE
Threads and fibres ##RF0#
v Rags, Cloths %, &R

Particulates Ea%i
v Rust, mill scale, welding slag &4, EHIE S, 1A

Thin stuff used without thought RIEEFHE ZRIEHEEY
v Filter material 18;& 2548 %
v Sharp edges on valves or fittings 7892 E2 4 £ B E0iB 4%
v Soft-goods like seals and seats, hose inners

REME, BEEH2, BE, &E NP
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How much hydrocarbon is
acceptable?

%D EIpItRE [ F’—‘ Puplp I g Opu?
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Flame propagation

e 2 THY
fﬁ\ifﬁ

>

ne type hydrocarbon fix &1t & #8972 =
The oxidiser strength 4t I8 E
The oxidiser pressure and temperature
b Flr B ) Bl
The geometry (up, down, sideways) 7l f#Z R

and of course the thickness of the hydrocarbon

LR AEZRERREIESMHIIER
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Acceptance Criteria |’ § < HIRIE

Values in mg/m?

NASA 10 to 40
ASTM 10 to 550
EIGA <30bar = 500
>30bar = 200
CGA 500
1ISO15001 <30bar = 220
>30bar = 550
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How much is 200mg/m2
BEAFALAR200EREIEZ V=

y

\\‘; g

A drop Is about 20 to 50 mg of oll.
So between 4 to 10 drops

= 200mg for 1m?

4~ JHEY10-) ?ﬁﬁ@?ﬁ'lﬂﬁ;} IR
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OK so we are all suitably scared?
PRI, 25 (P AR I
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Cleaning - Two basic methods

S5 — PR

Mechanical / Physical Chemical

B B/ R T Y (=330

Rubbing things with Dissolve the contamination
rags or brushes with chemicals

FR RS 0 2 Rl 1R 4 AL 2t TR Mis i
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Cleaning methods i gV H*

Water pH Solvent Mechanical
Based Based 32 Bl BTy
IKB ER s A R
Soapy Alkali Liquid solvents Ultrasonic
detergents Hot dip ﬂfzfgc?ﬁm Vapour solvents
PIRNYEEN s ﬁf*i@;ﬂﬁ BT IR F Y YA
Steam cleaning &35 Slwab.s for spot  Aprasive
ST ped cleaning ~ Sandblasting [E7)
I . HHNERIVERE  Wire Brushes j
Hot water Acid Tumbling £ BHH{REY
R Dip, or Flushing —
flush i Pigs in pipes W
T PRIETRTR S
Bl x
Hr?;w,?r owing [Py
ity
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Buy it clean vs. Field cleaning
I 7 =150eY SudFTE vs. 1 THE (B RIEER

Field cleaning is: HERGIEERFTLZE:

0 hard to do AT LB A 2R
0 expensive R ARER 5 /Y

0 not very effective F2REE K
So much easier to buy things clean,

keep them carefully bagged till you want to use them,
and then be careful about not getting the dirty.

BAETHRERAFTEELERREZMEE, BRI ARE
IE'EHtF 7_ %W /]\’L:‘1%ﬁlﬁl;"ﬁ, Tgnﬁ b*&ﬂ:

Oxygen Safety Seminar 2012 Taiwan

AIR YA
PRODUCTS 4= I



Practical Field cleaning
T+ AP (B SEE
ASpot cleaning with solvents
ERBEIHEMERFR
AQRubbing or blasting

FEIRE IR
v Using pigs in pipes {#FH&%
v Using wire brushes to remove rust {§ F <& BRI RS
v Using shot blasting {3 FAE#

aQWashing in detergents

E-/ﬁ ;gﬁll': /B 55'5
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In the field ONLY clean the parts needed
SRR SR (50

a Use your intefligence BE S5 E47
v The rest of the system is already clean X&f 53 &8 =2 5 2/
v Be careful not to get it dirty T~ 1B REHF 5%
v Clean only the part before assembly £ & #5115 fE 452

Q Do not install a dirty part and make your work
harder — you will have to clean the whole thing
FEAERGERE —E@HREE, LB RFSERE -
DRIEBEEER G EREETR

v Expensive, AR S/
v Takes long time {E1RE % BRE1AY
v Generally does not work... @& 2R EE#AY
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Solvents in field cleaning
U (0 S L 2 T
QEnvironmental legislation BR{R;ER
QResiduals B2

QHazards f&=

aPossible products are TILA{ERAMBEIA

- Acetone, Isopropyl alcohol,
trichloroethylene, 3M 72DE, Sitosec,
Leksol TM & Leksol AG101

R, Eﬁ@; :;LZ}@%, 3M 72DE, RiaBF &
5&, IFA# jt/IEJ/ &
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Shot blasting and rubbing
‘E‘:”J,f[l’@f%

:

AlRiA
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Water based detergents “[<ELiF1emM]

QWhat detergent to use?

AR

eIl LLEE A2

aQWhat are the practicalities?

a0 {a]{s£ "

f?

aQWhat are the limitations?

A L R

il ?
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Basics & 7 fi3k

e Freshness

EaEIKWEEERF
« Temperature .
e Agitation 24z
e Soaking/ softening

= e

* Rinsing &

Xt

 Drying EZ¥&¢

. . AIR iA
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Detergents are Flammable

AL T SR
" 3

\MPORTANT !

AThe detergents used are not compatible for actual oxidizer
service.
FERANFERRERECERREIEZHEN
Therefore, all residues must be thoroughly rinsed away.
Eitt, R A BB YLARIEE RS

APotable water should be the minimum quality of water used
and it can be applied in the same way as the detergent
solution was used: immersion, spraying, pump through.

ERAKAKERNBK, NEEAFERNGE REFTREME
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Dishwasher machines %Eﬁ%i[%!}%

AUEREE—EEMERFTREPD, TE—EHL
TR — BRI R, — R KENTEREG RGNS
SRR, ALEA TR A DR E

AIR 1.
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EIGA/AIGA & Sup

olier recommendations

EIGA/AIGA '] % i sy potry

a EIGA/AIGA is not In the market of selling or
recommending detergents

EIGA/AIGA 3

N ERHEREE

HE S 55 29T T i

a What follows is information only, the user
needs to check with the manufacturer to
select the best product for their cleaning task

LI ﬂ,u1§1

:EH‘

‘ -~

2%, KR

Bife R E g LLE

ﬁ_lﬁ\./ﬁ /;“f* H’]/IE] /%H“
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FREFR: AIRE, FFAR, BKEER, Fixhl
A, 7R E
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Post cleaning inspection

FRIEE % Elfﬂ[ﬁﬁ‘l
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How much oll Is acceptable

8 PRV E

200mg/m? for
>30bar

500mg/m= for
<30bar

<= > N

' AIR 1.
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Methods of inspection Jﬁi‘g‘, HE

+

Visual B#f + Black-light B&

3

' AIR 1.
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Inspection methods (continued)ﬂhﬁg‘, T
The wipe test EHWHE

awell,

AT ABENMEREE, LESREEF RIS
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Solvent Flush 3?(?‘?’]3{[@55

BHIRE® R E S,
RBRPRENREMESES
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<

Water break test -~

Water on hydrocarbon Water with no hydrocarbon
KERRATEMEL KEERGTEMEL

. . A’R A
Oxygen Safety Seminar 2012 Taiwan PRODUCTS é_,



Inks and the water break test

AL g g N 4N 1532
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Inspection using one‘'s EYES

[P0 = TR i Ay
Visual then Black-light

FBRARREARE
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White light inspection El%_%‘?li%g‘l

Depends upon: {&kig
- Eyesight R
- Light intensity  YtAY95&]

Mt

Fooled by: 5 LL T BRER

- Shiny surfaces = false positive
JLEBIERE = BERRIT

- Reflections = false positive

- RSTRME =& RER T

- Rough surfaces = false negative

MEEMRE — -EEREE
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Black light —incandescent bulb models

R PENYE
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Black (UV) light inspection EG4A

Oilfilm Fluorescence of
AR ~ Qil Film& y¢;H =

but not all olls fluoresce

il JERT B B IR AR A R L RFE

/.
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Black light — practicalities El/g- 175

ST
ﬂ*l" 3

72NN
\
\
\
;
HOT (&) BREAK(E/a5H) HAZARDOUS LIGHT (B2 0ILER)
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Black light — effectiveness El/g- ffli]

AIETLRA R, FE
\!l :E\ -

Il

BERE, B E

b= |

FEERA
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Black light — time F4g-pk ]

3to 4 minutes

i (5 R 1 (AR R FE AR IR IR 1R/ 3-4 77 i
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Black Ilght —alternates ‘T[f}‘j ifg”

Desktop lamp used
in laboratory BEEE=E
B RAMEE

FEB£300-500 mm e fAatd, RhEE

. . AIR 1.
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What Is the detection capability

=k

Method Mobil Mobil DTE
» Rarus 57 Medium
(mg/m?) (mg/m?)
White light 1042 1829
UVlight - 45 694
Wipe test 30 168
Water break test 60 45

Gilbertson and Lowrie, ASTM STP 910, pp. 204-11.

Mobil DTE
Heavy Medium
(mg/m?)

1195
1441
611
43
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-

N =~ | _
Grease: 500 mg/m2 1,000 mg/m2 10,000 mg/m2




Cutting Oil: 500 mg/m2 1,000 mg/m2

Grease: 500 mg/m2 1,000 mg/m2 10,000 mg/m2




How much oll Is acceptable

3 FIE R
200mg/m? for
>30bar
500mg/m= for

<30bar

<= > N

' ' AIR 1.
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Practical acceptable inspection criteria
B E R P

White and Black Light Inspection shall indicate: B & &k B IERI4E &
JERZHE

v No moisture--——-;2 B KK

v No cleaning agents-—---;2 85255l

v No particulate---- ;Z B HHLIR Y

v No paint, crayon, etc.-----; 8RR, ik £52 8

v No hydrocarbon or organic oils, greases, adhesives, etc.----}2 H ik
A ARHEE BE MEYE

v No excessive accumulations of even approved substances ----- %
FHEEREYENERREE

NOTHING shall be seen -----FEEZE F E{E IR 5

NOT 1 THING — &I EZEE

aull
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Fluorescence of Fluorescence of

Oxidizer Compatible | Reflection | | 2Xldizer Compatible
Grease & Grease&E RIBEHIIH

A5

SR B R HIE

i L et

White Light

Mg UV Light24e
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Threads, Particulates & Lint

Lint Accumulation

: . AIR 1.
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Rust s

Acceptable Rust Not Acceptable Rust
Ik $d:of=k T I 2 a0
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Rust and cylinders s 1S

AS new

AN R # an

Light pitting which
IS acceptable
S9N LR 2 AT LA 2 Y

== Heavy pitting that would
B & require shotblasting before
b further visual inspection
INREBREMNN/NE, 8
JATE B R AR EERD R

1Ll
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Fingerprints

White Light B1& UV Light R&
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Post cleaning protection

it B EAR S
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Conclusion »#3;

0]

O Contamination iIs often the root of the fire, the base of
the kindling chain

TRBEEEENERREBR IS XSBIEARZKRIR
Q The amount of hydrocarbon required to start a fire is
remarkably small 5| Xl ERIEE /A

a Cleaning stuff in the field is harder to do than buying it
clean IRGHIF R L ERMEFLFHIEREHRZ

Q Inspection of cleanliness is limited, and due to the
limitation the rule must be “see anything and you have to

clean again” ;&2 E s & 2 2 R HI R, B LR ], #78
B EIRBIERIRA, RN BB FRE— X"

: : AIR 7.
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Thank you
=il

Original Presentation by
Daniel Tregear (Air Products)
at EIGA 2012 Meeting
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Disclaimer

All publications of AIGA or bearing AIGA’s name contain information, including Codes of Practice, safety
procedures and other technical information that were obtained from sources believed by AIGA to be reliable
and/ or based on technical information and experience currently available from members of AIGA and
others at the date of the publication. As such, we do not make any representation or warranty nor accept
any liability as to the accuracy, completeness or correctness of the information contained in these
publications.

While AIGA recommends that its members refer to or use its publications, such reference to or use thereof
by its members or third parties is purely voluntary and not binding.

AIGA or its members make no guarantee of the results and assume no liability or responsibility in
connection with the reference to or use of information or suggestions contained in AIGA’s publications.

AIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or
improper use of any information or suggestions contained in AIGA’s publications by any person or entity
(including AIGA members) and AIGA expressly disclaims any liability in connection thereto.

AIGA’s publications are subject to periodic review and users are cautioned to obtain the latest edition

© AIGA 2013- Asia Industrial Gases Association. All rights reserved.
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