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Table 5.2 Continued 

Some references that occur frequently (and are mainly tabular summaries) are referred to in this table by letter code: 

W 
b D  
0 

A = Helwig and Bird (1973) 
B = Ritter (1958) 
C = R i d  (1964) 
D = Dechema (1953) 
E = Bauer and Schikorr (1934) 
F = Zinkberatung (1959) 
G = Wiederholt (1976) 
H = Friend and Tidmus (1924) 
I = International Nickel Co. (direct data) 
I = Fuller (1927) 
N = New Jersey Zinc Co. (direct data) 
R = Clarke and Lonehunt (1961) 

Corrosive media 

Corrosion rates 
Time Temperature General 
(days) ("C) g/m2/year F d y e a r  suitability" Remarks Ref. 

Ammonium acetate 
Solution 
0.2% solution 

5% NH,F - HF 
10% NH,F - HF 
20% NH,F - HF 

Ammonium bisulfate 
Ammonium bromide 
Ammonium carbamate 
Ammonium carbonate 
Ammonium chloride 

Ammonium acid fluoride 

0.1 N 
10% 
Zn-1% Cd 
Zn-1% Pb 
Technical grade 10% 

60 

1 20 
1 20 

14 20 

2 35 
20 
20 
20 
20 

6,900 
13,900 
15,330 

694 
1,390 

62 1 
621-1.715 

d 
d 

965 d 
1,950 d 
2,150 d 

d 
b 
b 
b 

C 

97 b-c 
195 C 

87 k 
87-240 b 4  

Corrosion products not 
removed 

Inhibitor in acids 

D, Kloetz (1965) 

B 

D, Kloetz (1%5) 
Miskidch'jan (1970) 
D 
D, Roebeck (1972) 
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Table 5.2 Continued 

Some references that occur frequently (and are mainly fabular summaries) are referred to in this fable by letter code: 
A = Helwig and Bird (1973) 
B = Ritter (1958) 
C = Rial (1964) 
D = Dechema (1953) 
E = Bauer and Schikorr (1934) 
F = Zinkberanmg (1959) 
G = Wiederholf (1976) 
H = Friend and Tidmus (1924) 
I = International Nickel Co. (direct data) 
J = Fuller (1927) 
N = New Jersey Zinc Co. (direct data) 
R = Clarke and Longhursf (1961) 

Corrosion rates 
Time Temperature General 

Corrosive media (days) (“C) g/m2/year pdyear  suitability- Remarks Ref. 

Iodides 

Iodine 
Solution 

Motten, dry 
Moist 
Gas 

10% solution 
60% solution 

Iron chloride 

Iron sulfate 
100% solution 

Lead nitrate 
Moist 
100% solution 

60 
80 

80 

100 
80 

With sulfate 

b 
d 

d 
d 
b For dissolving metal coatings from 

cast zinc 

d 

d Forms NO, and O2 

Radovici and Kovacs (1968) 

D 
D 
Ginzburg (1969/7 I )  

B, D 
C 
Ruegg (1970). C 

B, D 

D, Huber (1968) 
d C 
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Table 5.2 Continued 

Some references that occur frequently (and are mainly tabular summaries) are refemd to in this table by letter code: 
A = Helwig and Bird (1973) 
B = Ritter (1958) 
C = Ried(1964) 
D = Dechema (1953) 
E = Bauer and Schikorr (1934) 
F = ZinkberaNng (1959) 
G = Wiederholt (1976) 
H = Friend and Tidmus (1924) 
I = International Nickel Co. (direct data) 
J = Fuller (1927) 
N = New Jersey Zinc Co. (direct data) 
R = Clarke and Longhurst (1961) 

Corrosion rates 
Time Temperature General 

Corrosive media (days) (“C) glm2/year pdyear suitability” Remarks Ref. 

Manganese dioxide 

Manganese phosphate 
Dry‘ Pure a D 

Solution a Phosphating solution Dettner and Eke (1964-1%9), 
Neuhaus and Gebhardt 

Mercury 
100% 

Mercury salts 
Electrolyte 

Milk of Magnesia 
Molybdenum chloride 

Molybdate ions 
Nickel acetate 

Wet 

60 

“High” 

d Formsamalgams 

b 
b Stored in glass 

( 1966) 

D 

Sony (1966). Mallory (1967) 
G (many) 

b Equipment uses, MnfZn alloy Heumann and Venker (1968) 
b Protective layer forms 
d D 
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e 8 Table 5.2 Continued 

Some references that Occur fnquently (and are mainly tabular summaries) rn referred to in this table by letter code: 
A = Helwig and Bird (1973) 
B = Rimer (1958) 
C = Ried (1964) 
D = Decherna (1953) 
E = Bauer and Schikorr (1934) 
F = Zinkberatung (1959) 
G = Wiederholt (1976) 
H = Friend and Tidmus (1924) 
I = International Nickel Co. (dimt data) 
J = Fuller (1927) 
N = New Jersey Zinc Co. (direct data) 
R = Clarke and Longhurst (1961) 

Corrosion rates 
Time Temperature General 

Corrosive media (days) (“C) g/m2/year pdyear suitabilityW Remarks Ref. 

Perchlorate 
Solution 

Pmhloric acid 
Solution 

Pemranganate 
Solution 

Peroxide 

Moist 
Persulfate 

Solution 
Phosphates 

fire, dry 

Mechanism studies 

b In polishing solutions 

b In dye solutions 

b 
d 

d 
wood preservatives, polishes, 

laundry powders, surface coatings 

Schwabe (1957). Gaspar and 
Soriano (1971) 

Dettner and Elze (1964-1969) 

ILZRO Digesr (1970) 

Gmelin (1956) 
Gmelin (1956) 

B 
G (many) 
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Table 5.2 Continued 

Some references that occur frequently (and are mainly tabular summaries) are refened to in this table by letter code: 

0 

A = Helwig and Bird (1973) 
B = Ritter (1958) 
C = Ried(19W 
D = Dechema (1953) 
E = Bauer and Schikorr (1934) 
F = ZinkberaNng (1959) 
G = Wiederholt (1976) 
H = Friend and Tidmus (1924) 
I = Inrernational Nickel Co. (direct data) 
J = Fuller (1927) 
N = New Jersey Zinc Co. (direct data) 
R = Clarke and Longhunt (1%1) 

Corrosion rates 
Time Temperature General 

Corrosive media (days) ("C) g/m2/year pdyear suitability" Remarks Ref. 

Silica 
Solution 

Sodium acetate 
Sodium aluminate 
Sodium aluminum fluoride 
Sodium aluminum sulfate 
Sodium arsenate 

10% solution (pH 10) 
Sodium arsenite 

Sodium benzoate 
2% solution 

Sodium bicarbonate 
Saturated solution 
5% 

@gR. 

20 

20 

80 
20 

1,970 

1,970 

b With 0.01 N KOH 

b 
d 
d 
d 

215 d 

275 C 

b Steel anodic to zinc 

d 
C 

L o d e k  and Petric (1971). 
Peujc (1972) 

Konnik (1969) 
D 
D 
D 

D 

D 

D 

C 
B 



405 



g Table 5.2 Continued 
a- 

Some references that occur frequently (and are mainly tabular summaries) am r e f e d  to in this table by letter code: 
A = Helwig and Bird (1973) 
B = Riner (1958) 
C = Ried (1964) 
D = Dechema (1953) 
E = Bauer and Schikorr (1934) 
F = Zinkberatung (1959) 
G = Wiederholt (1976) 
H = Friend and Tidmus (1924) 
I = International Nickel Co. (direct data) 
J = Fuller (1927) 
N = New Jersey Zinc Co. (dinct data) 
R = Clarke and Longhurst (1961) 

Corrosion rates 
Time Temperature General 

Corrosive media (days) (“C) g/m*/year pdyear  suitability- Remarks Ref. 

Molten 

3% solution 2-14 3,47&5,140 
0.58% 2 35 3,336 
1.45% 0.25 N 2 35 4,245 
2.9% 0.5 N 8.5 25 2,376 
20% immersed 24 RT 59 
20% spray 21 35 2,628 

63 35 1,168 
1 I9 35 2,957 
21 35 2,701 
63 35 730 

119 35 803 

485-720 
470 
595 
330 

8 
370 
164 
415 
380 
I02 
I12 

d 

d 
d 
d 

b 
C 

C 

C 

C 

C 

C 

C 

Imperial Smelting Co. (1%9), 

B 
I 
I 
I 
I 

Zinc sheet: the erratic I 
results are. not explained I 

I 
Galvanized steel: it would I 

appear that corrosion I 
products slow reaction with I 

Ishutin (1971) 

time; pitting up to 500 pm 
in 119 days 



P
 

cl 

m
m

 

4
0
7
 





2:1, 10% 
2.4:1, 1% 
2.4: 1, 5% 
2.4:1, 10% 

Sodium silicofluoride 
Sodium stannate 
Sodium sulfate 

5-300 gR. 
10 g/L 

Sodium sulfide 

Sodium sulfite 
Sodium thiosulfate 

Saturated solution 
Sulfides 

Pure, dry 
Sulfur dioxide 

Liquid 
0.6% vapor 

Zinc chloride 
Molten 

Zinc chromate 
Zinc sulfate 
Zinc sulfides 

Zirconium oxide 

60 
14 

60 
60 
60 
60 

12 

bP 

150 

20 

14 20 
7 40 

500-700 

800 

3,300 
400 
550 

1,460 

475-473 
584 

2,860 

13,320 

1,095 
672 

460 C 

55 b 
75 b 

200 C 

d 
d 

65-10 b 
80 b 

400 C 

d 

1850 d 

152 C 

d 
d 
b 
b 
b 

93 

&day test H 
14day test B 
Galvanized apparatus D 

for concentrating 
D 

pH 7.8 G 

Discolored surface Gmelin (1956) 

+ 1% H20 + 0.21% O2 
89% RH 

D, Bollinger (1952) 
Sanyal and Bhadwar (1959) 
G 
Kemdge and Tariq (1967) 
Parker Co. (1967) 
G 

In 5 N NaOH Merkulov and Flerov 

Zn with 10% ME reduces ZIO to Zr  gar^ (1970) 
( 1968-1 969) 

'Most dry materials have no significant corrosion reaction with zinc: those that do m specifically mentioned. This general classification usually covers either chemical solution or moist materials. 
Where specific corrosion rates am not given, there is a general classifation. 

bRatings: d = definitely not suitable (>3000 pdyear): c = corrosive (1OO-3OOO kdyear); b = borderline for zinc; bad for coatings (1&100 pdyear); a = acceptable usually (< 10 pdyear). 
'It should be noted that these ratings arc not always aligned with results of short-term tests; often the zinc corrosion products formed initially slow down corrosion subsequently. 
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Agricultural lime 
Burnt lime 
Basic slag 
Bone meal 
Phosphorized Pollard 
Damp granular fertilizers 
Type Components Water (96) 

11-48-0 NH4HZm4 ' (NH4)2Hm4 
1148-0 NH4HzPO4 ' (NH4)2HPO4 
12-12-12 11-48-0 (NH4)2SO4 * KCI 
12-12-12 11-48-0 (NHJ2S04 * KCI 
13-16-10 11-48-0 (NH4),SO4 * KCI 
13-16-10 11-48-0 (NH4)zS04 * KCI 
16-201) 11-48-0 (NH4)ZS04 
16-20-0 11-48-0 (NH4)ZSOd 
35.500 NH4NO3 
35.5-0.0 NH4NO3 
21-0-0 (m4)zso4 
21-04 (NH4)zS04 
(a) 11-48-0 
(a) 11-48-0 
(a) 11-48-0 
(a) 11-48-0 
(b) 16-20-0 
(b) 16-20-0 
(b) 16-20-0 
(b) 16-20-0 
(c) 33.5-0-0 
(b) 33.5-0-0 
(b) 33.5-0-0 
(b) 33.5-0-0 
Damp granular fertilizers 
(d) 21-0-0 

5.41 
5.41 
6.18 
6.18 
6.68 
6.68 
4.10 
4.10 
3.54 
3.54 
2.50 
2.50 
5.4 
5.4 
5.4 
5.4 
4.1 
4.1 
4. I 
4.1 
3.5 
3.5 
3.5 
3.5 

2.5 

121 Zinc not penetrated 
121 
121 
121 
121 

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
11 
11 
I 1  
I 1  
11 
11 
I1 
11 
11 
11 
11 
11 

11 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

RT 
RT 

60 
60 

RT 
RT 

60 
60 

RT 
RT 

60 
60 

RT 

2,920 
1,675 

36,680 
53,290 
1,825 
2,010 
1,280 
5,695 

83,585 
28,760 

800 
250 

1,370 
720 

1,405 
518 
600 
518 

3,047 
2,830 
9,125 
2,400 

2 I ,720 
6,130 

1,350 

400 
240 

5,140 
7,460 

255 
280 
I80 
800 

I 1,700 
4,030 

112 
35 

190 
100 
200 
73 
84 
73 

425 
400 

1,280 
335 

3,040 
860 

190 

Alternate humidity, weekly 
cycle forced air circulation 
24 h, 100% RH (1). 24 h 
dry air (2); repeat ( I )  and 
(2) then 8 h 100% RH, 64 h 
dry air 

Fresh water once a week; SHG 
A G 4 A  
SHG 
A G 4 A  
SHG 
A G 4 A  
SHG 
AG-40A 
SHG 
A G 4 A  
SHG 
AG-40A 

SHG 
A G 4 A  

Four changes of 
SHG moist fertilizers 

SHG 
A G 4 A  

SHG 

S 
S 
S 
S 
S 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

T 



Table 5.3 Continued 

Letter code for references cited in this table: 

d 

h, 

D = Decherna (1953) 
I = International Nickel Co. (direct data) 
N = New Jersey Zinc (direct data) 
0 = Cook and Dickinson (1950) 
S = Marshall and Neubauer (1955) 
T = Consolidated Mining and Srnelfing Co. of Canada Ltd. ( d m t  data) 

Materials 

Time (days, 
except as Corrosion rates 
otherwise Temperature 
indicated) ("C) mB/m2/year *&year Remarks Ref. 

(d) 21-04 
(d) 21-0-0 
(d) 21-0-0 
(e) 27-14-0 (a), (b) 
(e) 27-14-0 (a), (b) 
(e) 27-14-0 (a), (b) 
(e) 27-14-0 (a), (b) 
(0 8-32-16 (a), (d), KCI 
(f) 8-32-16 (a), (d), KCI 
(f) 8-32-16 (a), (d), KCI 
(f) 8-32-16 (a), (d), KCI 
(g) 6-24-24 (a), (d), KCI 
(g) 6-24-24 
(g) 6-24-24 (a), (d), KCI 
(g) 6-24-24 (a), (d), KCI 
Liquid fertilizers 
Type: 27-14-0, 25% solution 
Type: 27-14-0, 25% solution 
Type: 27-14-0, 25% solution 
Tvoe: 27-14-0. 25% solution 

2.5 
2.5 
2.5 
4.5 
4.5 
4.5 
4.5 
5.0 
5.0 
5.0 
5.0 
5.2 
5.2 
5.2 
5.2 

11 
11 
I I  
I 1  
11 
11 
I 1  
11 
I 1  
11 
11 
I 1  
11 
11 
11 

21 
14 
21 
14 

RT 
60 
60 

RT 
RT 

60 
60 

RT 
RT 

60 
60 

RT 
RT 

60 
60 

RT 
RT 

60 
60 

720 
3,085 
1.725 
3,360 
1.090 

12,590 
2,210 
3,360 
1,185 
4,745 
3,650 
3,395 
1.640 
4,930 
2,460 

1,240 
4,180 
1,625 
3,830 

100 
430 
240 
470 
152 

1,760 
310 
470 
166 
665 
510 
475 
230 
690 
345 

174 
585 
227 
540 

Ti;: 27-14-01 25% solution 21 RT 237 33 

A G 4 A  
SHG 
A G 4 A  
SHG 
A G 4 A  
SHG 
A G 4 A  
SHG 
AG-40A 
SHG 
A G 4 A  
SHG 
A G 4 A  
SHG 
AG 40A 

p Four changes of 
moist fertilizers 
in all tests 

Oxygen added daily 

Oxygen added daily 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

T 
T 
T 
T 
T 
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Table 5.3 Continued 

Letter code for references cited in this table: 
A 

P 
d 

D = Dechema (1953) 
I = International Nickel Co. (direct data) 
N = New Jersey Zinc (direct data) 
0 = Cook and Dickinson (1950) 
S = Manhall and Neubauer (1955) 
T = Consolidated Mining and Smelting Co. of Canada Ltd. (direct data) 

Time (days, 
except as Corrosion rates 
otherwise Temperature 

Materials indicated) ("C) g/m2/year WYex Remarks Ref. 

Pesticidedfungicides 
Bordeaux mixture: 10 gR. copper sulfate 

+ 10 g/L quicklime" 20 RT 5 N 
Calcium arsenate' 20 RT Gained weight N 

0 
N 
0 

D 

Chlordan+water emulsion 56 weeks 25 2,628 
Copper sulfate - 10 glL" 20 RT 7,850 
DDT, 5% in distilled water 56 weeks 25 840 
DDT, 5% solution in saltwater 25 1500 D 
DDT, 10% solution in kerosene 25 5 'Solutions prepared from 

Dry lime sulfur - 36 g/La 20 RT 166 weight changes as removed 

Formalin" 20 RT Gained weight N 
20 RT 88 N 

Paris green" 20 RT Gained weight N 
Pyrethrum' 20 RT Gained weight N 
Xyloi 5% Triton X 100 25 985 140 D 

20% solution 1 month 30 Trace Solutions changed weekly T 
Saturated urea solution I month 30 31 5 Solutions changed weekly T 

DDT emulsion, 95% water and 5% commercial products, 
changed after 3 and 6 days, mixture of 25% DDT, 65% 

N 
N White hellebore - 2.5 g/L' 20 RT Gained weight from test 

Lead arsenate: 4 g/La 

Urea 

1 month 30 369 52 Slight pitting, kept moist daily T Moist urea salts, 3% water 


