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An interesting case of extensive dezincification of wick-

less, pressure type ‘0il ‘stove which could be directly traced

to the use of defective filling material in packaging wasin.
; vestigated. o

Introduetion

Dezincification is a form of corrosion of zine alloy, usually bpé.ss; n
which zinc islost selectively and a residue or a deposit of less active constituent,
copper, is left in sifu. S :

The stoves were made from 60 : 40 brass (a,(\a'tua,l composition 58:5 : 41-5)
and were packed in cardboard boxes. Coir was used for cushioning (see Fig: 1).
The stoves were in storage for one year only. Tha condition of the stoves
after the storage is shown in Figs. 2 & 3. The corrosion product collected
from brass was not sufficient for quantitative chemical analysis. However,
. qualitative analysis was done and it indicated that the corrosion product
almost entirely consisted of zinc compounds, with only traces of copper.
- Metallographic examination was-carried on a transverse cross section near one of
the dezincified:areas using a Viekers Projection Metallurgical Microscope -
at X100 magnification. Tt was observed that the brass suffered typical -
dezincifieation of the “plug” type (confined to local areas unlike “uniform layer
type” distributed over broad areas). That it was a case of dezincificaticn
" was confirmed by the facts that the copper left as residue showed the typieal -
red colour of the metal and that it was porous and could be easily removed
from the “plug” by light scratching. - P

" The dezincification was found to have proceeded in some regions to g
depth of 0-01” in a sheet of 0:03” thick. In Fig. 4, the photomicrograph
‘of the unetched transverse section at  100. Magnification is shown. The contact
between the coir filling material and the stove was so intimate at places that
- coir fibres were found embedded in the corrosion product which followed the
course of the fibre. The top plate (also packed with the stove), which was
made-of mild steel and coated with a bronze lacquer was also found to have
rusted. . . S S

Water soluble extract from the coir gave the following analysis caIcuI@eﬁedx i
-on the dry weight of coir;— G

. Total chlorides as € 1 e 259,
Total sulphate as SO, - s s 039 5
_ pH of 19, aq. extract s s e 602 e
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. Fig; 1’-,—~Thﬂe' ‘method of packirg.

Tig. 2,—The condition of stov:
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Fig 3.—The dezincification effect. Note the coinfse of dezincification along the -
contact of the fibre with the surface: ' :

Fig 4.—The depth of penetration of dezincification in stove.
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The high salt content of the coit, as shown by its water soluble chloride und

" sulphate content, was probably acquired during retting of the cocoanut fibre in sea

water in the coir producing coastal areas of the country. It was obvious that this

high salt content along with any condensed moisture inside the package was res-
ponsible for the corrosion of the stove. This was confirmed experi.nentally.

Experimental :

The experiments were designed to study the rate of corrosion of brass in the
presence of coir under three different conditions of exposure— ' - :

(&) metal immersed in 1%, extract of coir, - .

- (b) metal kept in proximity to coir, :

() metsl in close contact with coir. , :

The experiments were carried out using three different types of eoir, (7) coir used
in the packaging of the stove, (t) coir same as in (¢) but thoroughly washed with-hot
water (washed coir), (#4) “‘Raw” coir fibre removed from cocoanup pith. Samples (41)
and (445) -were found to be free from chlorides and sulphatcs. - s

Brass panels, 2"X1” with a bole in the middle near the smaller . side, were
polished and degreased with carbon tetrachloride. The panels were hung inside
with 1}" nichrome wire hook from the loosely fitting lid of a tall bottle 73" high

and 3-3/8" outside diameter (See Fig. 5). 50 ml of distilled water were kept.in the

5.—Experimental set up to simulate ‘conditionsinside the package leading to

Fig,
dezineification of brass panel by coir.
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bottle. The Water was heated such that the average temperature below the
panel was about 40°C and that continuous condensation of water occurred over
the panel. The average room temperature was 21°C. The total period of ex-
posure was 12 days. The quantity of water lost through evaporation was made
up by periodical additions. The loss of metal was determined at the end of the
exposure period by treating the corroded brass panels with 5%, sulphuric acid
for 1 minute. The experimental results are shown in Table below. Figs. 6 & 7
show the condition of the brass panels under various experimental conditions.
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Flg 6. —'l;nhet condmon of the brass panels in the presence of coir used for packaging
ot stove.
(A) Immersed in distilled water,
(B) - Immersed in coir extract.
(C)  Kept suspended above distilled water.
(D) Kept suspended above distilled water.
(E) Kept in close contact with coir over water.

Fig. 7.—The condition of the brass panels in the presence of raw coir. and Washed
: coir.
(F) Immersed in raw coir extract.
(@) Kept suspended above distilled water and raw coir.
(H) Kept in close contact with raw coir over water.
(J) Kept in close contact with washed coir over water.,
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_ TABLE

N

e em INDUCED: BY COIR FIBRE IN PACKAGING

Corrosion of Brass Panels in the Presence of Cotr

Loss in

) Mark | weight—
" Experimental Condition - Coir used .on mg. per - | Condition of the
! panel | specimen | panel surface
(2”5 17) y
Distilled water A 2-8 | One discoloured
(control) spot obssrved
Brass pa.*ieis immersed in 1% | Coir used in pa,ok- B 3-4.| Discoloured with
water extmct of coir, ‘ aging - slimy adherent
: product’
Raw coir F One discoloured

spot observed

Dlsbllled waber

Discolou'red patches
o . {control) . )
Bx:ags panels suspended over coir | 1 gm of coir used D 3-3 | Number of copper
dipped-in water. in packaging o coloured patches.
1"gm.of raw coir G 0-6%|- One discoloured
patch
’ 1 gm of coir used White corrosion

in packaglng patch. - along
. line of contact
Brass Panels kept in close contact ‘1 gm of raw. coii" R - .1-8 | Slight sta.iﬁin'g
with cgir over water. : . g -
: L gm of washed J 2-0 | Stight staining
- coir’ . )

N

Tt will be seen that und,er all the three experimental condltlons the samples -

of coir used for the packagmg of stove promoted more corrosion of brass than
the chloride free coir,samples. This effect is particularly marked where the

coir was kgpt in direct contact Wlth brass panel.

the bra,ss

expenmental‘ oﬁdxtxon represents more olosely the eondltlons of packagmg

The corrosion suffered by
eontact with coir: used for pa.ckaomg of stoves was s1m11ar

of. stoves and erefore, more 1mportance~ is attached to these results,

Natural coir does. not- .cpntam a.ny chlorlde ut;when processmg is.okerie d

out by retting in sea water as is the common commercial practice, coir is
contaminated with ¢hlorides from sea water and unless subsequently wash ed
with sweet water to remove the chlorides they can promote corrosion of bra ss
and other metals coming in conta.ct with them.
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It should, therefore, be ensured that'when coir which is a cheip and very
good cushioning material is used in packaging metallic equipment/stores, this
should be free from chlorides and other corrosion promoting electrolytes.
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