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Abstract

For metal packaging application, Electrolytic Tinplate (ETP) has been used globally for a long time
with its excellent performances as packaging material and its food safety as food contact substances.
Since the surface layer of ETP for packaging contains Cr (III) not Cr (VI), it is considered to be safe
and there has been no food contact safety issues with ETP. However, in order to further improve
occupational safety (health-related concerns in working environments) in tinplate production processes,
new technology that will not use Cr (VI) containing chemicals has been developed by Nippon Steel
Corporation. This is a new chromate-free surface treatment technology named EZP™, which uses
Zr containing chemicals, instead of Cr (VI) containing chemicals. This report on EZP™ technology
will cover the main technical information about the product and food contact safety of EZP™ tinplate.
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Zr passivation

Sn-Fe alloy layer
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Schemattic illustration of chromate-free tinplate (EZP ™)
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Post-retort

Pre-retort 1%Citric acid

1% NaCl sol.

1.5%Acetic
acid

3%NacCl sol.

Ezp™

Chromate

BE1 EBET—THBRORARAIE
Appearance of samples after lacquer adhesion test (BPA-
NI lacquered)

EZp™ Non-passivated

Chromate

sulp’hide stain

10 mm
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No sulphide stain

BE2 BtEETRBREORERAFIE
Appearance of samples after sulphide stain test (BPA-NI
lacquered)

B AMBICH Do BEE A ST ) FTIEREAEREL
7275, suA—h7) =71 % (EZP®) OFMIZELILFE
LT, 70 X— NERETY FEAIC B2 bR
YA HTHI LD ENT

3.3 &

T XDEMBEREM E LTHWSNLYE, NEWT
HEHRIOEN OB F BN —F =K E NS 2 L8
Hbo T2, SE—AHLLTHWOLNLLAEIZZDY —
LEEER B I B B R X T b TNHLDOFNIZBNTY
BEIRE AR LR s v o 7o A & L CoHER
TR A 51203, LB S i C b L E e
LIHBMEEXHETHIEDHF L\, 72, A7 x—+7
=7 F (EZP®) O LX) HBE L7 ) e ERE
WRME L THWRLEIL, HINDKE, &£l To
i L L COMHRT 21525 LB H DD, b
DINENZ & ) AR EZ B33 % 70 &% D& 2L
5 A E M AR S AT R % 2 B0 D
%o £Z°T, zuA—1r7Y—=71%F (EZP®) ODiiif B4 iH
HFEO—2L LT, #Hifit sy — LB GO R EREE X
HOLE 1536 (X-ray Photoelectron Spectroscopy: XPS) T
L7 M213 Zd3d,, DTy A%y Ta7 74T
BB BRI, EETOWTIIBWTHY)La= T A
BRALtt (2rO) \THA§ B4 & T AN F—(LEIZE — 723
BOLN, BEEIIIBNTHLEL THET 5 Z LAE

B A& # g B W H495 (2022)



JAX— k71— U*x (EZP)

Zr oxide

tog
= »wsé

Hog

zone | [N
(HAZ)

ey H =

120 188 186 184 182 180 178 176 174
Surface Binding Energy (V)

Heat Weld line
affected

25
209

fis 2

Normal |

H0g

area

—— N\ —
PN (Surface % ® & 5 @ & s o
drace Binding Energy (eV)

Analyzed area Zr

B2 ¥— LBERREED 2r3d,, D XPSFOT X% v >
pAn @]
XPS narrow scan profiles near welded area (surface-bulk)

%%12; N7z

3.4 MEM (EEITERAR)

ZUA—F7Y =71 % (EZP®) O &MEITENEW %
FTHEL-AEHFORMEFERBRCHAE L2, 7ux—1F7
1) —71) F(EZPY) B X U7 1 A — M FJE 1) % % EOE (Easy
Open End), Body, End D&HBALIZHZ 3 ¥— AfHEHE
BURT A 2 CIER, T A v THEEHORE L FTERE,
HARBLER JUIHEERTT O 2L BRI (SR iRAHY) CTHPE L 72,
6 7 AR 3 B £ CHEMNO B NAE R IZEI L 72
#H % ICP (Induced Coupled Plasma) THIZE L7z F /o7
WHIOSHEE (Hieh) RN EBIE L. b, BEINT
V2% EOE WHIZ DWW CIXEBE R A2 A H 7 — 735k
THA L 720 B B ICEG IR » 7 VOB %R 3,

4 INEWHNOBBEREOHR TH 5, HERIIR
TdH 5D 36 22 HIEBD 40 » HE#EFEE TIIBWT, 70 Xx—
F7 1) =7 % (EZP®) % H\W 7z EGNEWh~OHE
70X — M) 5% 7 ERNE RO
MEEFEFIHERLTBY, 7ax—s 7)) —71) F (EZP®)
O BT BT SN2 BE 3 I3EEIE 36 70 H
#E#EE D Body NHIOAMBIBEE TH L, 7UA—FT71) —
71) % (EZP®) Tld, 7 aA— MEE7) & LA Body
W AR —% 74 2 7 ) AZ VDR O SN, JHEE A
THI LIS L TBY, BIFREED ahE
TR L TWB Z ED R SN2,

BE 413 FEEIR 36 7 A f#IEO EOE Wi O£ 4z B
F—TREBBRORBH A TH L, 7O A= T —T)
F (EZP®) Tl&, 71 A— MR T ) 3 [F] k2 A5 R0 X
ROLNT, EMFFFE BEICBVWTLZ7OA—71)—
7 F (EZP®) BREIF L BIEH AL/ T 5 2 LR
n7z.

4. 70O*— k7Y —=T1) X% (EZP®?) DERL LM

ARz A—=r7)—=71F (EZP®) O L HIZHHFIS L 72
FME EERIHEER Vo BN ESREM L L THWLY

H A& # 8 B W #4195 (2022)

Easy-open end, inner side lacquered
Body, inner side unlacquered

Contents: syrup

Normal end, inner side unlacquered
- Contents: light-colored fruit
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Schematic illustration of samples for long-term storage test
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Concentration of Sn in syrup
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lacquer adhesion test (36 months of ambient storage)
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