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PRELDMOBARY FERORT OF 72518 OF WATIR CAlS,
5 GALICH; GALVARIZND,
l, Physical Condlition of Cans.

Upon mocelipt the eix ecans wero 8ll dull dark cray cn the outside, thoe
result of a “plckling® wrocoss,

Thres of the cana were "plckled” on the iagide as well; the othor
throe showdd the bright finish and chavasteristioc rosoiie appoarenss of
celvanizing,

Caps on a8ll cans vere “Irozen" and difficult to remsve. ZIvidenco of
corrosive astion cm the threeds of cap ond alpple wos prosent.

RV 4
A vhilo powdery coating varying from slight to homvy wea pregsent in

o all cans, In somo larvse flovs of whitish preoipitate ware adhercnt Lo

the walls.

2rior to any testing, the cans were thoroughly scrubbed with csloonite
znd hot walsr, uvsing bruskes with halr or fiber bristles only. After erch
gucceeding use, the cans were pimilarly scrubbed.

The cens could not be campletoly draimed bocawse of the imwerd directsd
threeded nipple. Approxizmtely throe cuncea (95 to 55 oe) of water ree
mained s.uf‘te:-:' the most camplete emplying posaible. To fzeilitate complete
dreipage 2 3 inch hole vas bored through tho top of the can just at e
shoulder Bolow the rogular ovoning.

2. Amalysia of hose motal ard coating.

a. Tase metal - lov carbem otoel

b. Coating - physlcally stripped from a can, the top of whiech wag

gaved offs .

: Zine 95.3 %
Iron 2.9
Load 1.33
Antimony 0,27

Total recovery 9’9-3@ 4

3., Chonge in resction of waters in the cans,
{All »E doterminmations msde elsctrometrically)

a, Diztilled water - prelinminary teat.

Time in can oicd
Initial 3.4
After 1 min. 6.0
* 18 hya, 8.5
" 24 hre. 8.6
h. TRp water - preliminary
Initial T
After 1 min. 7.6
. nh s 9o
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Tims in can 53
After 48 urs. 8.8

Ch mstll}adlmter = colieoted divestly from still with zoda ilmo
sermections to oxelude OO M air,

nitial 308
After -1 min, 1.6
24 hva, Te9
¥ 4B hre, 8.6

In the abo® three ruas, O liters of water used cach time., Ths cans were
alloved to stand, without shaking, at rocm temperatwre. Only in (3) wes
apy attesnt made to sxelude COa. .

d. JFurtler definitive deotermination of pi was made for the prpose
of eorrelating reaction with colution of the coating metal., The vators
used, time elapsing and pH e chowa in the iabls belows

Change 1n nﬂ

9 RE GRS Tap TetiiIed Cag K" Tap
Water Yater water & 1 P Chlorine water & J PPM Chlowiry

Elapeod Tiwe o Tlapesd Time »1  Tlapmed Time  pH Tlapsed Tims |
Initial 5T Tnitial 7.9  Initial 5.6 Initial - 7.8
*Pemediate 5.0 eIpmediate 0.0 *Imwediate 5685 *Tmmediate 8.00
2 in, 60‘;‘3 . 4-‘3 in, 38:15 l‘.’.} }ﬁno ?‘D 15 m. 8 10
5 Z’-ﬁ.ﬁ' 6113 ! }3 Z«"{B. 8.25 39 %D ?02 39 Mmo 8.15
10 Min, .15 130 Hin, 8.25 45 ¥in, 7.2 1 Ar. 8.1%
18 Hin. $40 43 Tem, 8,40 75 Min, 7.2 % Bra. 8.2%
26 Min, 8.0 ¢ 2% Tra, 8.75 123 Min, T35 6 Ers, 8.30
T4 Min, 6.50 : .
138 Minm, 5.60
:356 l:iin. ‘5960 .
24 mre, 7+15 f

2 Imgmodiste moons {hat & szple was vit.‘zdram a3 30on a3 pcssihle aftor intreducing the
wvator mto the can.

~ 7 I 2ll Instamcss 10 liter guantities vers umed sl prmr to sawpling
the cems were vigorously shakem in addition to being sheken at intervals
during the test In oxder to reduce the amotnt of COp in solution.

L, Evidenve of chemical action on costing.mm.

a, Distilled water - mot chlorinatsd, After 24 hours the water wen
vory faintly nilky with flocs of a hsavior ssdiment which adhsred to the
sides of a glass vossel. DPatehes of white deposit could hs seen in the
CaRle

b. Tep water - not chlorimated. After 2 hours the water vas vory
milky and comtained a vhite sodiment in particlea of varying olze. Inaside
of can showed zany patchsea of vhite depoait.

g. Dlistilled water, chlorinated, 1 FPM. Tree chlorine rapid:l,y dig=
appears from water. (See tablo which follows). Wator distimotly milky

-




aftar 24 hras, with a consideradble amount of heavy white precipitate.

i. Tap water, chlorinated, 1 PPM. Free chlorine disappears rapidly.
{Cee table). Water very cloudy after 24 hours, with large amount of heavy
white sadiment,

In the four teats above, it was observed that the portion of the can
covered by water was diatinotly warmer than the metal above the water lavel,
This would indicate an sxothermic reactlion, probably galvanic in nature,

Jpon openihg the cans there was a smusty, metallic odor and the waters
all had a distinctly metallic taste.

5. Loss of free chlorine -~ Remaining concentration in 7PN,

Can Run Hater Time in Minutes

Initial 3 10 15 37 £0 1590
A 1 Distilled 1.0 9.5 04 0.25 0.1 0.0%5 0.0
A 2 N 0.8 2.1 9.05 Q.0
A % " 3.5 0.15 ©2.15 0.1 0.1 0.02 3.0
3 1 i 1.0 0. 0.4 0.3 0.1 2.0
3 o . 5.3 3.1 0,05 0.0
5 3 " 9.5 0.2 0.15 0.1 YR
7 1 Tap 8.5 0.2 9.1 0.1 0.65 5.0
¥ ? " 0.2 0.1 0.0 0.0

In can "B” some of the base wmetal was oxposed due to dreaking of “bdlis-
ters” of the ccating metal. As soon 238 base metal (iron) ls expcosed 8 gal-
veniec action iz set up and the typical moth eaten appmarance ia produced,
folloved by rapid rusting of the base matal,

Can "A" showed no visible breaks in coating.

Csn "C" 1s cne from which the top vas cut upon recelpt and from which
coating motal was stripped for anslysis. Using a dental abrasive 41sc, the
coating was removed from four circular areas on the hottom of the eam, each
‘% ineh in diamster, to set up an artificial cocnditiom such as later occurred
spontanecusly in can "B",

6. Zine content of water from cans.

Quantitative determinations of zinc, lead and total solids are not yet
conmpleted, but qualitative tests show tlat zinc 13 dissolved from the gal-

vanized lining by distilled water, plain and chlorinated, and by tap water,
plain and chlorinated,

T. Comclusions,

a. Water, chlorinated or unchlorinated, after storage for 2k hours in
the galvanized water cans is unpalatadle in appearance and taste, This is
due in part to the actual @olution of zino by the water and in part to the
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ragultant precipitation from solution of caleium and magnesium salts
saturally oresent,

b. o conclusions as to ths affect on the health of individuals con-
suming such water can be drawn at {he prasent time, Hovever, should lenmon-
zde, or other mildly acidic bsverage he placed in such cans, sufficient
zinc would be put into solution to produce severs symptoms of gastro~en-
taritis in individuals using the beverage.

2. J. GFNTZEOW,
1+t Colonel, Y=dical Corps,
Chief Dirision of Chemiatry 2 Physics.
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