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Detergents  and  Cleansers 

Mildly alkaline solutions of  ordinary  laundry  soaps develop a protective 
coating on  zinc  and its alloys. They are satisfactory for both  warm  and cold 
applications. Detergent solutions are more corrosive; however, the better 
grades include inhibitors, which  reduce  corrosion to allow  reasonably satis- 
factory service for zinc alloys. Strong alkalies (e.g., hypochlorite  bleach 
solutions) or acid solutions (e.g., Harpic, which contains trisodium  hydrogen 
disulfate) are to be avoided. 

Table 5.1 gives results for five series of immersion trials designed to 
show  the  short-term  and  long-term effects of both simple chemicals and 
commercial solutions. Although the corrosion rates are calculated per year 
(for consistency with other tables), it must  be  remembered  that  often  the 
contact time  will be in hours or even minutes per  year;  hence, quite high 
corrosion rates may be acceptable. Some tests were  made  on zinc sheet and 
some  on  hot dip galvanized material. The results should be of  the same order, 

this detail is normally  omitted  from the tables in this chapter. When  the 
original source shows significant differences in the two materials, it is antici- 
pated  that  the dissimilarities are due to surface films (e.g., chromating) being 
left in place unwittingly. Trials in the  United  Kingdom were made by BNF 
and  by  Imperial Smelting (unpublished) at room temperature, at 70"C,  and at 
100°C on commercial detergents in use in Britain in 1959. Corrosion  was 
significant at the higher temperatures, suggesting that for long life of die-cast 
components in washing machines, a protective coating is desirable. 

Trichlorethylene 

Normal trichlorethylene degreasing has no effect on  zinc or zinc-aluminum 
alloys, provided  immersion  in  solution  that  has  become  degraded or contami- 
nated is avoided. 

INORGANIC CHEMICALS 

In the presence of moisture such as rain or condensation, or in solution, many 
chemicals  react  with zinc. Corrosion is serious if the reaction of the chemical 
with  zinc forms acidic products. Mixtures  of chemicals can sometimes be 
more corrosive than the sum of their effects taken separately but, when  such 
mixtures come from natural sources, there are often  unsuspected inhibitors 
present, which give a net beneficial effect. 

A short immersion trial is desirable for water-based solutions. Linear 
extrapolation of the results will  usually indicate the worst possibility, since 
the attack often reduces with  time. 
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Table 5.1 Continued 

Letter code for refmnees cited in the table: 
I = International Nickel Co. (direct information) 
K = Smpcl and Koch (1959) 
L = Bukowiecki (1958) 
M = Bablik and Belohlavy (1957) 
P = Bacon and Nutting (1952) 

Time 
(days unless Conosion rates 

otherwise Temperature 
Materials indicated) (“0 #m2/5 cycles cun/ycar Remarks Refs. 

Tmdsodium pyrophosphate 
0.5 .@ in 0 g water 
0.5 g/L in 21 g water 
0.5 g/L in 21 g water + 1 g/L 

1.0 g/L in 0 g water 
1.0 g/L in 21 g water 
1.0 g/L in 21 g water + I g/L 

2.0 &n in 0 g water 
2.0 g/L in 21 g water 
2.0 g/L in 21 g water + 1 g/L 

3.0 g/L in 0 g water 
3.0 g/L in 21 g water 
3.0 g/L in 21 g water + I g/L 

m e  

pe-e 

pe-e 

Pe-w 

6.0 
I .2 
1.5 

11.2 
4.7 
5.1 

25.8 
19.0 
21.2 

34.5 
27.2 
32:R 

K 
K 
K 
K 
K 
K 

boiling + 15 min cooling: K 

each cycle K 
g/m2/5 cycles x 328 = pn/year K 
Aeration and agitation from boiling K 

K 
K 
K 

5 cycles, each 30 min at 

+ solution renewed after 
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TaMe 5.1 Continued 

Lencr code for rcfcrrnceJ cited in thc ale: 
I ss Intunacional Nickel Co. (dirrn infonnulon) 
K s Srupel and Koch (1959) 
L s Bukowkki (1958) 
M s Bablik and Belohlrvy (1957) 
P s Bacon and Nuning (1952) 

Time 
{days unless Comsion raw 

otherwise Temperature 
Marerials indicated) (“0 glm2/s cycles ~ ~ ~ m l y e a r  Rca~arks Refs. 

0.18 %L sodium nitrate 0 g H20 
0.3 &/L magnesium lactate 0 g H20 
0.3 g/L magnesium lactate 21 g H20 
0.3 g/L calcium chloride 0 g H20 
0.36 g/L sodium thiosulfate 
0.3 g/L sodium aluminate 0 g H20 
0.3 g/L sodium perborate 0 g H20 
0.3 glL sodium perborate 21 g &, 

0 g/L perborate - 0 g H20 
2 p/L perborate - 0 g H,O 
4 g!L perborate - 0 g H20 
6 g/L perborate - 0 g H20 

10 g/L perborate - 0 g H20 

13 g/L perborate - 0 g H20 
I5 g/L perborate - 0 g H20 

Syndet 1, 6 g/L + magnesium silicare 0.18 &+ 

8 dL perborate - 0 g H20 

I2 g/L perborate - 0 g H 2 0  

20 g/L ~ r b o n t e  - 0 g H20 

24.1 
19.3 
21.0 
16.0 
16.8 
21.7 
56.2 
34.7 

51.9 
55.8 
64.8 
75.1 
79.0 
81.2 
82.0 
81.9 
80.4 
63.7 

K 
K 
K 
K 
K 
K 
K 
K 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
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