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PRELIMIBARY FERORT OF TZST8 OF WATER CAIRY,
5 SALIOH; GAIVARIZED,
le Physical Condition of Cans.

Upon mceipt tho eix cans wore all dull dark c¢ray cn the outside, the
result of 8 “plckling® sroeoss.,

Thros of the cans were "plckled” om the imside as wellp the other
thres showad the bright finish apd chavasteristic rosoite appearense off
cplvanizing.

Caps an all cans vere “frozen” and diffTlicult to remsve, Ividenco of
corrosive action oo the threads of cap ond alpple was prosent.,

A
4 vaite powdery coating varying from slight to hoavy wea present in

- all cans, In some large floes of whitish preoipltate were adhsront to

the walls,

Prior to any testing, the cans were thoroughly scrubbed with caleonite
znd hot water, vsing bruskes with balr or fibex bristles only. After esch
succeceding use, the canz were similariy scrubbed.

The cens could not be campletoly dxraimed becawse of the imwerd directed
threaded nipple, Approxizately throe ocuncea (85 to 55 oe) of water roe
mained after the most cumplste emplying posaible. Yo fmeililate complete
draimage 2 3 inch hole vaes bored through tho top of the can just at Uw
shoulder bBolow the rogulsr oyoning.

2. Smlysia of bhage motal and coating.

a. DJase metal - lov carbon otoel

b. Coating - phynsicslly etripped from a can, the top of which was

savad off: .
: Zine 35.3 4
Iron 2.9
Lo&d l.’:}3
Antimony 0,2%

Total racovery 99 -"4.@ .

3., Chonse in reaction of waters in the cans,
(A1l pE determimations mede elsctrumetrically)

a, Distilled water - prelininary test.

Time in can pH
nitial 3.4
After 1 nmin. 6.0

w18 hra, 8.6
" 24 nre, 3.6

R Tt we savade el . e rees? 2o B non Wi



KE 0022673

Time in can i3
After L8 urs. 8.8

Ch mstll}.ed’mtar - colleoted divectly fvrom atill with soda 1lmo
sermectiona to exclude C0p frm alr,

initial 35
After 1 min. 5.0
? 24 hre, Te9
% 4B hre, 8.6

In the aboe three runs, 5 liters of water used each time. Ths cuns were
alloved to stand, without skaking, at roca temperatmre. Only in (3) wes
spy attennt made to sxelude COa. .

d, Furt@er definitive dotsmination of pH was made for ths muyvose
of correlating reaction with colution of the coating metal, The wamtors
used, time elapsing and pH ave suowa In ithe iabls below:

Change in pH

L, LEL38A ¥ : iap VAR TV F FWRLT CAR AT 1ap
Water Yatez wvator & 1 PP Chlorine vater & J DPM Chlorins
Blapzod Time -f Tlapeed Time wg  Tlapsed Time  pi Tlapsed Tiwe pH
Initial 5.7 Tnitial 7.3  Imitial 6.6 Tnitial 1.8
*Temediats 4.0 Sigmediste 2,0 *Imediate 5,85 *Tmmedlate 8.00
2 iin, 6,25 18 Wa, 8.1% 13 ¥in. TeD 15 Min, 8.10
5 HMin, .15 , 30 uin. B85 30 ¥Mn. T.2 30 Min, 8.1%
10 ¥in. £.1% 170 Hin, 8.25 45 Min, T.2 1 Ar. 8.13
18 #in. 640 43 Tvem, 8,40 73 Min. T % Bra. 8.29
26 Min, G40 ¢ 2% Tra, 8.75 125 Hin. 725 6 Hrn. 8.30
52 Min, 5.5 2L Hes, - 8.25 24 Hra, 8.458
T Min, 6.50 A _
138 M=, 5.60
:3!‘36 }t’&n. 6960 .
E’zi' gra. 7615 ‘

2 Immediste mosms that 2 sample waa withdrawn as soon a3 pessible after introducing the
vater into the can, '

- Im 2ll Instamcsz 10 liter guantities Béris ured andl prior to sawpling
the cems wero vigorously shakeom in addition to belng sheken at intervals
during the test in oxder to reduce the amount of COp in solution.

L, Zvidence of chemical action on ccating‘mtal.

a, Diztllled water - not chlorinated. After 24 Yours the water wes
vory faintly nilky with flocs of & heavior ssdiment which adhsred to the
sides of a glass vossel. Patehes of white deposit could he seen in the
CaRlle

k. Taep water - not chlorimated. After 24 hours the water was very
milky and contained a vhite sediment in particles of varying oilze. Insido
of can shoved many patehsa of vhite deposit.
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aftar 24 hras, with a consideradble amount of heavy white precipitate.

d. Tap water, chlorinated, 1 PPM. Free chlorine disappears rapidly.
{“ee table). Water very cloudy after 24 hours, with large amount of heavy
white aadiment,

In the four teats above, it was observed that the portion of the can
covered by water was dilatinotly warmer than the metal above the water lavel,
This would indicate an axothermisc reaction, 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 15 375 £0 1590
A 1 Distilled 1.0 9.5 0.4 0.25 0.1 0.5 0.0
A 2 ! 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
B 2 . .3 3.1 0,05 0.0
3 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 0.05 0.0

In can "B” some of the base wmetal was oxposed due to dreaking of “bdlis-
ters” of the ccating metal. As soon 38 base metal (iron) ls exposed 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 analysis. Using a dental abrasive 4isc, the
coating was removed from four circular areas on the bottom of the ean, each
‘2 ineh in diemster, to set up an artificial condition such as later occurred
spontansocusly in can "B”,

6. Zine content of water from cans.

Quantitative determinations of zinc, lead and total solids are not yet
conmpleted, bdut qualitative tests show that zinc i3 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 cang 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

Ui O0n0929p% 4



rasultant precipitation from solutlion of calecium and zegnesium salts
naturally yresent.

b. o conclusiens a8 to the aoffect on tho health of individuals con-
susing such watler can be drawn at the praseat time, However, should lewmon-
zde, or other mildly acidic beverage be placed in such cans, sufficient

zine would be put into solution to produce severs symptoms of gastro-en-
toritis in individuals uaing the beverags.

. J. GENTZEOW,
1t Colonel., Ms2dical Corps,
Chief ©Diision of Chemiatyy 2% Phyaics.
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