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Development of Methane Sulfonic Acid Tinplating Bath

Hiroshi KuBo, Mikiyuki ICHIBA, Takeshi SuzUKI and Tsugito YAMASHITA

Synopsis : This paper describes the development and the performances of a new tin electroplating bath, which greatly reduces environmental loads and

also improves the productivity. The conventional tin electroplating bath had a problem of heavy environmental loads. On the contrary, the

methane sulphonic acid (MSA) based bath, which is used for soldered can material productions, has a merit of light environmental loads, but

it is difficult to apply to the production of general tin electroplated steels because of the differences in required properties. Based on the MSA

bath of light environmental loads, a new electroplating bath has been developed by finding new polyethylene glycol (PEG) contained addi-

tives, which make possible the balance of light environmental loads and productivity. The main characteristic of the new additive is that it

contains two kinds of PEGs of high and low molecular weight, which dramatically improve the performance in a high current density range,

although the bath containing either of the two PEGs is inferior to the conventional halogen based bath. This new tin electroplating bath con-

taining two kinds of PEGs has been used in National Steel Corporation in US and has shown high performances.
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Table 1. Characterlistics of conventional tinplating bath.

Bath Characteristic Start ,Of
Environmental load Productivity | commercial use
Halogen-based Heavy (Fluoride waste) High 1930-
Ferrostan Slightly heavy (High COD) Low 1940-

Table 2. Chemical compositions of conventional tinplating
baths and MSA-based bath.

Convent jonal MSA-based bath

Chemicals tinplating bath (used for soldered can
Halogen-based Ferrostan asterial production)
bath bath
Cation so? s sn*t
Main electrolyte Chloride Fhenol ’“”::;5 Methane sulfonic acid
et . Aromatic sulfonic Organic brightener,
Aqdltlve Fluoride Organic anti-oxidant
F.nvnr?lon:;nlal Heavy Slightly heavy Light
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Fig. 1. Change of tin crystal orientation over current den-
sity for MSA-based bath with PEG additive (mole-
cular weight=2000).
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Fig. 2.

SEM images of tin deposit from MSA-based bath
with PEG additive (molecular weight=2000) at
electroplating current density of 5000 A/m? and
20000 A/m’.
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Change of tin crystal orientation over current den-
sity for MSA-based bath with molecular weight
500 and 20000 PEG mixed additives.
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Fig. 4. Effect of additives in MSA-based bath on overvolt-
age in tin electroplating.
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Table 3. Industrialized performance.

Comparison to
Performance halogen-based Reason
bath
Envirommental |—oenerated sludge 1/50
Waste water
load treatment Easier Less sludge
. Line speed 5% UP
Productivity Yield Increased caLuessesd sflﬁdﬁre
Table 4. Character of products.
corrosion resistance]
bath ATCA LSVis external appearance
| Developed bath 0.07 0, 0052 good
| _Halogen bath | 0.08 0, 0052 good

*Alloy-Tin Couple test good:under 0.12 4 A/cm?

**Iron Solution Value  good:under 0.010 ¢ g/mm2
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