
Forum on "Towards 
Fingerprinting of Polymeric 
Coatings" I, II, III & IV

IMM Polymer Committee & Task force 
member:
Assoc. Prof. Dr. Chan Chin Han
Faculty of Applied Sciences
Universiti Teknologi MARA
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Coatings failure
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NEWLY PAINTED 
OFFSHORE OIL PLATFORM

HEAVY-DUTY 
PROTECTIVE
COATINGS

Figure 2



CORROSION
WITHIN 
6 MONTHS

Figure 3



2015
the annual cost for corrosion for all sectors
incurred in Malaysia amounts up to USD 10
billion (or equivalent to MYR 39.3 billion
RM 33.4 billion) (Malaysia’s GDP in 2015
was MYR 1.16 trillion according to World
Bank)

The currency exchange rate in 20145is approximately USD 1 ��MYR 4Cop
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Item Cost (Ringgit Malaysia per year)
Painting old offshore platforms & facilities
(Costs include surface preparation by abrasive blasting, paint 
materials, application costs, scaffolding and/or barges where 
applicable, i.e. all-in painting costs)
For 5 major operators and others

Total offshore platform maintenance painting 800 million
Painting new offshore platforms & facilities
Major fabrication yards 100 million 
Smaller fabrication yards 50 million 

Total New offshore facilities painting 150 million
Painting old onshore oil & gas & power plant facilities (refineries, 
petrochemical plants, LNG plants, power plants, etc)

30 million

Painting new onshore oil & gas & power facilities 100 million
Painting new & old marine ports facilities 30 million
Painting new & old water pipelines 30 million
Painting new & old bridges & highways 30 million
Painting new & old steel structures of large factories 30 million

Total costs of painting 1.2 Billion
Indirect costs of corrosion at offshore oil production facilities due to down-time and/or shut-down of facilities
caused by paint failure:
Estimation of 2,000 barrels of oil produced per offshore facility per day @ USD 60 per barrel = 2,000 × USD
60 × RM 3.30 = RM 396,000.00 loss in income per day by the oil company.

Table 1 Estimation of costs of corrosion for anti-corrosion painting in the oil & gas,
petrochemical, energy, marine and infrastructure industries in Malaysia in the year
of 2014, USD 1 � RM 3.3
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Premature coatings failure
The deterioration of the coatings systems, or corrosion of
the coated surface, more rapidly than would normally be
expected under the service conditions.

Figure 4 Premature coatings failureCop
yr

F

6 by
 tionson

Ins
titu

t
Figure 4gure 

Mala
ys

ia
re

orr corrocorr
wouldould nono

ia



Background of the Taskforce on Coatings Fingerprinting
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Problem statement
�The O&G companies are suffering from failure of polymeric

coatings on steel structures. Why? � quality of adulterated
products �� � cost of repainting the pipelines �� the urge of
quality control certification of polymeric coatings �

�Local paint manufacturers are reluctant to provide QC
certification.

�Why? i) trade secret of their paint formulations and ii) lack of
knowledge on

�Roles of               : assist in interpretation of the            results 
for epoxy paints.

Since 70’s until NOW!!!

CCop
y

oxy pa

rig
h

yri
grigig

ht 

ecrc © 

ret oet o

20
16

ofo polypo
urersurers

20
by

 Whyhy
ngng thethe

ym

Ins
titu

te

ns
titu

te 

ns
titu

te: as
nts.

of oo
Mate

ria
ls,

pi
mericeric coc

aree relurelria
theirheir pap

Mala
ysailureailure olayqualityquality

pelinepelin

aa
ys

iaNOW



9

1970s & 1980s
The O&G industry used to blame the blasters & painters for paint failures. 

Memory lane…………………..part 1

1980s
The Steel Structures Painting Council (SSPC) in USA, proposed to the
industry to develop “surface-tolerant coatings” i.e. an epoxy coating
which can be applied on not-so-well prepared steel surfaces and yet can
perform for >10 years offshore.

Why? the blasters and painters were not very educated people and
there were no proper training programs those days.

Late 1980s
The major international anti-corrosion paint manufacturers such as
Ameron, International Paints, Sigma, Jotun and Hempel developed
excellent surface-tolerant epoxy coatings which performed for >10 years
offshore in USA, Europe & Asia.
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1990s
Stiff competition amongst all these manufacturers, the prices �, and paint
failures became a norm. The blame continued to be put on the blasters &
painters.

Memory lane…………………..part 2

1999
PETRONAS and IMM initiated the IMM Blaster & Painter Certification
& IMM Coating Inspector Certification Programs to improve the skills of
the blasters & painters; and quality of paints applied.

Despite these efforts, paint failures continue both onshore & offshore in
the oil & gas facilities.
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1997-2000
During the “Cost Reduction Alliance” (CORAL), the concern of paint
product quality was raised if the prices �.

Paint manufacturers said NO to “mill certificate” for protective coatings.

Why: (i) international paint companies will never adulterate or change
paint formulation abruptly & (ii) that it was impossible & too costly to try to
produce mill certificates for every production batch.

Memory lane…………………..part 3

2000 – now
Coatings which passed the Qualification Tests of PETRONAS, Shell &
ExxonMobil have often failed within months or less than 2 years after
commissioning of a facility when they are supposed to perform for more
than 5 years.

The urge of provision of Coating Fingerprint Certificate for
polymeric coatings supplied to the oil and gas companies soars.
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Successful coatings performance control 

Paint manufacturer 
controls the coatings 
in the can

Blaster and applicator 
controlssurface preparation 
and application

Applicator

Polymeric coatings

Both are equally important to the quality 
of the final coatings performance

Coating 
Fingerprint 
Certificate

Chemist

Figure 5
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How did we create
public awareness?
- to industry
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Can we fingerprint polymeric coatings?

Highlighted the prime concerns of the local paint manufacturers, e.g.
the protection of product formula, lack of expertise on spectroscopic
analyses and interpretation of results.

The users of the oil & gas companies suffer from high cost of
repainting the steel structures and pipelines when the coatings fail.
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The end deliverable:

to enhance the overall painting 
coating quality assurance 

Taskforce on Coatings Fingerprinting 
(Phase 1) April 2013 
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Fingerprinting of intermediate materials of epoxy coatings, i.e. epoxy
resin and using FTIR spectrometer is possible and reliable.

The FTIR spectroscopy testing shall be performed on these intermediate
materials immediately after production in the paint factory, in addition
to the standard quality control tests conducted on the produced
intermediate materials.

Presentation of the draft of the Coating Fingerprint Certificate.

Initiative from 

Oct 2013 
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Fingerprinting regions of FTIR for epoxy
resin and hardener are proposed and the
confidence level of acceptance
for QA & QC control is proposed at
� 90%.

Initiative from 

Jun 2014 
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The end deliverable:

to enhance the overall painting 
coating quality assurance 

Task Force on Coatings Fingerprinting 
(Phase 2) Dec 2014
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BIG WAVE: Progress and implementation of
Coatings Fingerprinting in oil and gas industry!

Oct 2015 Owner’s Perspective & Commitment
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Putting Coating Fingerprint Certificate to work
May 2016 
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All the committee members of 
Institute of Materials, Malaysia (IMM) 
Task Force on Coatings Fingerprinting 
(Phase 1, Phase 2 and Phase 3)
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How did we get 
industry acceptance?
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Visit to Faculty of Applied Sciences
Universiti Teknologi MARA
19th November 2015, 10.00 am (Thu)
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MORE
with IMM

LET  YOUR

VOICE
BE HEARD

Join the mock execution
be involved in the
STANDARDS PROCESSCop
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How did we get 
academic recognition?

Cop
yri

gh
t ©

 ©
220

16

id 
ic re

byby
 

we

Ins
titu

te 
of 

Matete
ria

ls,we g
ecog

Mala
ys

ia

Ma
ge



Publications
1

2

Magazine
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Magazine

Scopus-indexed journal

tt ©©©

-ind 20
1

2020ex

I

MatMa eri
aria

Mate
r

d jou

ala
y

ala



8 ISI-indexed journal
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How do we implement  
Certification scheme?
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Successful coatings performance control 

Paint manufacturer 
controls the coatings 
in the can

Blaster and applicator 
controlssurface preparation 
and application

Applicator

Polymeric coatings

Both are equally important to the quality 
of the final coatings performance

Coating 
Fingerprint 
Certificate

Chemist

Figure 5 Copyright © 2015, by Chan Chin Han
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Physical analyses
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Structural analysis
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Coming!!
� Inorganic Zinc Coatings 
� Epoxy-Zinc Coatings 
� Polyurethane Coatings 
� Acrylic Coatings 
� Polyester Coatings, etc. 

What’s next………………..

Currently
2-component Epoxy Coating was used in the evaluation

FTIR can be used to fingerprint 
all these other types of coatings !!

Coming!!
� In-house FTIR testing 
� 3rd-party lab testing 
� On-stie testing 
� QC inspectors 
� etc. 
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Thank you 
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