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Prevention of ‘Nickel Allergy’

Presented in ProSF 2021 by Dr. W. Y. Lo

-

The Inductive coupled plasma (ICP) equipment used for measuring
nickel release in this study.

Allergic contact dermatitis (ACD) is a form of skin reaction that can be
aggravated by nickel, causing the skin to become red and itchy.

Clive Whittington (Honorary Member, AISF) and Dr W.Y. Lo (Secretary
General, Hong Kong Surface Finishing Society) tested a range of
coatings over nickel-plated decorative articles such as costume jewel-
lery and watches, to prevent nickel-release causing ACD. They found
regular hexavalent chromium, microporous trivalent chromium from a
chloride electrolyte, ultraviolet (UV) cured polyurethane electropho-
retic coatings and an electrodeposited palladium barrier under a flash
deposit of decorative gold will all prevent nickel release. The results of
this work mean these coatings can be used for decorative articles that
are sold in the market, without concern about nickel release exceeding
recommended limits.



NICKEL ALLERGY

* Direct and prolonged contact with skin may cause corrosion of
elemental Ni by sweat.

* May liberate sufficient Ni ions to be absorbed by skin.
* May cause an immune reaction.
* Called ‘allergic contact dermatitis’ (ACD).

* Commonly originates from costume jewellery and body piercing.

I.’ -I-2.-I-3.’

Direct skin contact with Prolonged skin contact with A sufficient amount of nickel is
nickel-releasing item nickel-releasing item released and absorbed into the
skin to cause a NACD reaction

At the Annual General Meeting of the Institute of Materials Finishing in Birmingham, in
2017 and 2019 Clive Whittington and Dr Lo were awarded the 2 separate Canning Medals
(Sponsored by Enthrone McDermid) for the best practical papers published in the IMF
Transactions during 2016 and 2018 respectively.

Ni release
ABS plastics specimens

Average nickel

Specimen Protective coating release rate
{ng cm-2 week-1)

Bright Ni  Regular Hexavalent Chromium (Cr%*) - <0.01 Pass
Bright Ni  Regular Hexavalent Chromium (Cr%)  Electrophoretic <0.01 Pass
Bright Ni  Regular Hexavalent Chromium (Cr%*) Sol-gel <0.01 Pass
Bright Ni Mi(;roporous Hexavalent Chromium <0.01 Pass
(Cré)
Bright Ni  Regular Trivalent Chromium (Cr3+) — 2.91 Fail
Pearl Ni Regular Hexavalent Chromium (Cr®*) — 0.08 Pass
Bright Ni  Black Trivalent Chromium (Cr3+) - 8.57 Fail

* Deemed to pass if nickel release rate is <0.88 pug cm? week™? .



Nickel Release with e-coat or trivalent Cr

ABS plastics specimens

ﬂ
1

Bright

2 Bright
3 Bright
4 Bright
5 Bright
6 Bright
7 Bright

Trivalent Chromium
{Cr3

Regular sulphate

Microporous sulphate
Uncontrolled pores

Microporous sulphate
Uncontrolled pores

Microporous chloride
Uncontrolled pores

Microporous chloride
10,000-20,000 pores

Microporous chloride
50,000 pores

Minimum Top coat
thickness of
chromium
{um)

- UV cured
cathodic PU
e-coat

0.41 -

0.21 -

0.35 UV cured
cathodic PU
e-coat

0.09 -

0.37 -

0.31 -

* Deemed to pass if nickel release rate is <0.88 pug cm=2 week™ .

Summary of nickel release tests on bright nickel-plated

This was one of three papers on the subject, peer-reviewed and published the Transactions from 2015 to 2018:

Prevention of nickel release from decorative nickel-chromium electroplated articles in the context of allergic contact dermatitis

Process

| Pass (0.88ug cm?week )

.I BNi + electrophoretic I

D IReRularhexavalentCr |

. |

Trivalent Cr sulphate mp + electrophoretic |

— | Hexavalent Cr mp uncontrolled pores |

—_— ‘ Trivalent

chloride mp 10-20,000 pores I

Nickel release

rate

(ng cm2 week? )

<0.01

15.75

3.79

0.03

0.87

0.24

0.14

--- | Trivalent chloride mp 50,000 pores }
. — Trivalent chloride mp uncontrolled pores |
@
I Regular trivalent chloride cr
—
| Trivalent Cr sulphate mp
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Nickel release rate (ug cm'2 week™?)

https://www.tandfonline.com/doi/full/10.1179/0020296715Z.000000000253

Prevention of nickel release from electroplated articles in the context of allergic contact dermatitis: further outcomes

https://www.tandfonline.com/doi/full/10.1080/00202967.2018.1426179

‘Nickel Allergy’ arising from decorative nickel plated and alloyed articles: prevention at source

https://www.tandfonline.com/doi/full/10.1080/00202967.2019.1570737

Result*

Pass

Fail

Pass

Pass

10



INTERNATIONALSELECTRONICS

U A R B

CIRCUIT;EXHIBITIONT(SHENZHEN)

Digitizing the Future
B ON B . @Eﬂiﬂ%

2022.12.7-9

AEFFERPL (z8)
Shenzhen World Exhibition
& Convention Cente.mgao'an)

7% :iz:.l._rJ H&EF' !

Virtual exhibition is live now

[WWW. H KP CAS h OW. O rg | Q] Scan the code to visit  Follow Us on WeChat  Follow Us on Linkedln

our Virtual exhibition XIRSEHME EKIRSEHME
A LR IRENEHT A IRENEHT A
EEaf ARIPER(
BEBEIERNS HEENZRL
Hong Kong Printed Circuit Association (HKPCA) Baobab Tree Event Management Co., Ltd.
Ms. Faye Lau / Ms. Manda Wong Ms. Ellen Jin / Ms. Amanda Li Ms. Carmen Feng / Ms. Jenny Zeng / Ms. Kelly Lo
XS L/VE | EEEINE ERLIZ1/0ME [ Z=B8F/NE BREUME | BRE2/NE | FEIUINE
E3iETel: (852) 2155 5123 FEiETel: (86) 181 2405 6937 / FEiETel: (86) 133 6057 8272 / (86) 132 0263 9367 /
E3HBEmail: faye.lau@hkpcashow.org / (86755) 8624 0033 (86) 134 3411 6069 / (852) 3520 3612
mandawong@hkpca.org FBHBEmail: ellen.jin@hkpcashow.org / FBHBEmail: info@hkpcashow.org
amandali@hkpca.org QQ: 2387451739

HKEG,  HKEGd, KGR, HRER,  HKEGH




- i
w»g' YOUR BES
PLATING SOLUTION

S R SERRENER AR S 22

BHREUZEMERATF1998EMT, REERX (£H)
BTRA, RHEHHE&RERAEMARRES B REAL
BAFERENEZ—

“RRBHE, HATSE BRERERONZLERSR, RIMNES
BREAENESR, BAAZFEARREEHLER, 27X
1TISO9001E PR AL M REEE, 3KIS09001: 2008/REE
2 RFEFREINE

EMNELHRAMRRZEZANABIEARNTHEARE
EEFTZ, REARNEAER, RUETRNBRASR; B
MNEHBP DM RWEATPRES LS. FMFFHEME G
REMNRELHERAR, RINFHEE"REREREER, &
ERREEAHLELTR; BEIRNUTEBNIREREAY
EWNFHAAR, DBERRBERRATHLNZSE S

LS CO.,LTD.

RSS2 A4 16-417=

ai Cyber Park, 1Jianping Road,
g.

10) DILLENBERG"

ELECTROPLATING CHEMICALS

FRE=R

44t DILLENBERG®
R IR T

AL TSI B (R B AT 4 SRR Bt £ B TR A
PR AR RIS, (T EA SHlEeE S
3%, TEEEEH RS HER,

Sk REEE S R EWM RGBT E R, EEES
EXREHNEHENE, 815

> REFBEIZE

> TimiE&E

> IEFE, TERE

> EEEE. FHIA

> REFR. Bt REAE

AABBELEHEM. SHEAERICRERE
IZ, %iFif: (86)757-86786777

&6 Hong Kong:

BX (&R BRAF

KAIMAN INDUSTRIAL (GROUP) LTD.

Mok BB EEF IR AT68 SHIFE T\ 18012
Room 1801 Well Fung Industrial Centre, 68 Ta Chuen Ping
Street, Kwai Chung, Hong Kong

E3iE: 852-2745-3333  {£H:852-2743-5433



By
S RET

WINSTAR CHEMICALS

N+ fi@jiblt
=yl (I} 7y 4ICOLLUI\/I®

To 587K BE 4R /ﬂ" 7H(

?E!IEEM

ARAGBNAREEMYS - KEAR @ KFERE

- $RIRBAIBRE D © WEIE 240/t E 2000/ Bf A £
S A - FE300° CTINAR3/NET » BEIEARE N HARRIFT

- [EVOCHE » BXIF& EERFE

- FEEAERNE TR CSNERN=MEE)

TEESHNEENE 4 YIRS

BRARRBUR




B

R

SR

VY 55— R




Hong Kong Surface
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Finishing Society Ltd.

]gé EH57% Member Application Form\

NE|4FE (F32) Company Name(Chinese) :

NE|4FE (FE32) Company Name(English) :

35 A {4 Chinese & English Name :

T >

k(i Position :

FErEnE - E (A0 EREEREINL > FRtER

and services e.g. electroplating) :

P

ZEfS#i ) Business Scope, Nature (Give details of your products

ik (537) Address(Chinese) : EEk Tel -
HH Fax :

ik (3£37) Address(English) : F1#% Mobile :
ZEHE Email :
48hk Website :

B B ERET -
BANEE :

HEFE B85 Type Applied for (5TEEETHANIL v 5f/please tick v a box)

[] AE&E Company Membership
(] A& & Personal membership
(] AKAE€E Permanent Membership

o AHEGRFEMEREMHETE
EAGRFERER=HTE AGEBREHTE
HFEAKAGERFT - KEEREERETTE - £
BAGE -

WEENTE R » FHEE/ATFELE Company Representative List :

(1) EE%) Email :
2) EEH Email :
@) FEE) Email :
(4) TEE Email :
®) B Email :

1148 A4 44 Name of Referee :

s4& 773, Contact information :

/\H)ZE Company Chop :

%% Signature :

HHA Date :

XFHE ABRBREZRARD

g 2 Hong Kong Surface Finishing Society Limited

HHFABREAEST REAETETC2H2IBLE FBADRERGARDNABRER
Hong Kong Surface Finishing Society Ltd., Block L, 21/F, Superluck Industrial Centre Phase 2, 57 Sha Tsui Road, Tsuen Wan, Hong Kong

BEEE 1 (852) 8120 0323  {HE 1 (852) 8120 0325 ZE#( : secretary@hksfs.org.hk 445 : www.hksfs.org.hk
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