Kovembar 21, 1941

The Teslth Hezsrd from the Use of the

irmy Field Vstor Sens

hiset

7o deternine whether harmful gﬂaﬂﬁiﬁiﬁg of lesd and
zine will be diazsolved by water storsd in the geolvanized
GRS,

oneluslong

{1} The can with galvenized lining Is dangerous to
nHEe. |

(2) gnificent csounts of both lesd and zino are
wragsant in the contained waber within 5 miputes, and
notentlally hazsrdous guantitioss of lead go into aalu;ian
in from @ fﬁw.ﬁiﬁ&tﬁﬂ ta 2 hourst time.

{3) lLerge guantities of sine are found in the weter
after sone days standing. :

{%5 There 1s leps difference then would be sntleipated
in the capuelities of verious waters Lo dissolve the can
lininga.

Procadurs

Three stendard cens, painted outelds, were received
fron thes Jeffersonville %ﬁarﬁﬁrﬁasﬁgrrﬁayst and wore
trmedintely washed with #-1/2 1iters of distilled water,
sheken for 1 minute of sasch 1%, through a period of 1 hour,

fach osn was then ono-half filled with 1 of the 3

kinds of water; viz.

o]



aloctrolyslia.
The serew capg snd orifices corroded badly snd the

ml
raskats deteriorszted snd fragmented alfber a few hours' use.
The result of the p¥ detarminstlons and nmetal anslyscs

are given on the ettsohed shoebs.

Disoussion
The changes in pH wers in the mein toward a grestor

slkalinity, resulting in 21l probablility fyom the ineressing
Verisble resulis were

raounts of zine oxlde dissolved.
snoountered in the case of Cen F1 {4iptilled water) which

{t weas not possiidle to assl tightly beocsuse of a bresk in

the %ﬁ?o
The smounts of lead iz the waters inorsssed steadily

on stendlng snd rewched potentlslily hazardous levels in a
The smounts present after 8 bours

short btizme in sll cens.
wore ot of such prenitude as to be immedliatsly dengerous

when conzumed under conditions of low water intaks for
short puricds of time, but 1f these concentrations were

irgusted regulerly during besevy operationsg in hot, dry
westher when the wﬁtar‘intﬁka iz high, leaed intoxisation
could result. (The temperature ¢ffect wae not studied and
onng were stored at room tempersture (74 P.). It is

antisipated that all selubilities w1l be inorvased at

higher temparatures.)
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Large quantitiea of zinc wers dissolwed by sll waters,

There was no proportionate relationship betwsen the
smounts of lead s=nd zine diszolved by the vardcus waters,
nor 4id the sucunts 4issolved by any one kind of water
inarsase in ail instenees in the zame proportion with tinme,

sooslersting retes of solution for both lssd 2nd zine were

noted as the result of contact with dlstilled water, und for

sine in contact with Horwood and Clnolnnetl waters. The
rates of solution of lesd were prmetically constant for the
sntirs peried of contast with ths Norwsod snd Clnclanati

wuatars.
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WATER STORED IN ARNY WATER CANS

Distilled Water (a)

WMg. Pb Tg. Zn
Storage Per Per
Duration DH Liter Liter Remarks
Before Uss . 5.38 0,002 0.030
5 minutes 6.98 0,16 3,90 |  Turbid sample
10 minutes 7430 0.1l 5110 Turbid sample
30 minutes 7.19 0.23 5 0110 Turbid sample
2 hours 7.00 0.50 11,20 Turbidity of sample increased
) Definite water line on can
8 hours 6,77 0.5 5.10 surface
2l hours Lost Lost | TLost Lost
, | Contents milky, faint water
1 week .61 1.80 Lh9.5 1iné '
- Heavy white sediment, double
1 month L 760 2.%32 | 166,0 . water line, black>spots on
bottom, sides coated

{a) Double distilled.

Hote: Lead determinations were made by photometric dithizone method
(D. ¥. Hubbard, Ind. Eng. Chem. Anal. id. 9, 493 (1937);
Karl Bambach, Ind. Eng. Chem. Anal. Ed. 11, 400, (1939)).

Zinc determinations were made polarographically (unpublished
method) .

Samples Reported: 11-1h-41
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WATER STORED IN ARMY WATER CANS

Norwood Clty Water

H Mg. Pb Mg. Zn
Storage per Per
Duration pH Titer Liter Remarks
Before use | 7.h1 0.02 0.0L0
~ 5 minutes 7,90 0.10 %110 Cloudy sample
10 minutes 795 0.09 3,70 Cloudy sample
_ A Turbidity of sample increased;
30 minutes 7.96 | 0.12 . 7430 trace of oxidation
‘ Turbidity of sample increased;
2 hours 7.95 0,211 L. 2l trace of oxidation
. Increasing cloudiness; definite
8 hours 8,22 0.21 17.50 water linej; some sludge
Same as above plus increasing
2. hours 8,00 0.22 17,00 oxidation of dry surface
A Pasty deposit above water line;
1 week 8692 0.29 72,00 metallic taste
Sides and bottom coated with
39 days 1 9.79 0.50 168,00 pasty material; liquid turbid;
metallic taste

i) X 1 I et
unalvsﬁi of Norwood iater

npm Grains/gallon

Turbidity 10.0 . 0.6
Free CO, 16.0 1.0
Total Alkalinity - 33,0 20.0
Incrustants 10.0 263
Total Hardness , 3283%,0 2243
Magnesium 22.0 1.%
Iron 22 0.13
Sulfate ' L1.0 2.0y

- Chloride 15.0 0.9
Calecium ' 103,0 6,0
Total Solids _ 125,0 31,9 .

Hote: Lead determinations were made by photometric dithizone method
(D. . Hubbard, Ind. dng. Chem. Anal. Hd. 9, L93 (1937);
Karl Bambach, Ind. Fng. Chem. Anal. Ed. 11, LOO (1939).

7zinc determinations were made polarographically (unpublished
method). ' = :

Samples Reported: 11-1l~-41
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WATER STORED IN ARMY WATER CANS

Cincinnati City Water (a)

: Mg. Pb Mg. Zn
Storage ‘ per per
Duration pH Liter Liter Remarks
' 3%(0)
Before use| 855(c) 0.002 Trace
_5 minutes | 780 0.15 1150 | Sample cloudy
10 minutes| §h8 0.18 18,00 | Sample cloudy |
j Increasing cloudiness; acid
30 minutes| §57 0.28 26,70 | odor; Ccl1 taste
2 hours fliz | 0,31 29,60 | Increasing turbidity
i ' , Definite water line; very turbid;
8 hours Lal 0.3 33,00 bottom and sides show oxidation
' Sample appears almost milky;
2l; hours Llé 0.1y 117,00 | metallic taste
i Increasing oxidation of bottom
1 week 150 0.5% 102,00 and sides B
' Liguid turbid; corrosion; pasty
3)i davys <9 0.69 28)L.0 deposit; screw cap heavily corroded
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Analysis of Cincinnati Water (Avg. for 1941)

#wPhenolphthalein Alkalinity

Total alkalinity
Non-carbonate Hardness
Total Hardness
Calcium
s#Magnesium
- Sulfates
Chlorides
*Tron
Total Dissolved Solids
#pH Value

pom

3
28
102

130
Z%:%
C117.3
33,0

Tr%ce
278.0
8.y

Free COp never is present, belng removed by

the lime treatmente.

(a) This watér was treated with calcium hypochloride (HTH) to give 5 ppm.
' free Cl..
(b) PH before treatment with HTH
(c) PH after treatment with HTH

#  Minimum and maximum values do not necessarily occur at the time of

minimum and maximum hardness
HTH = Mathleson Alkali Works trade name.

Note: Lead determinations were made by photometric dithizone method
(D. M. Hubbard, Ind. #ng. Chem. Anal. Ed. 9, L93% (19%7);
Karl Bambach, Ind. Eng. Chem. Anal. Ed. 11, L0OO (1939).

Zinc determinations were made polarographically (unpublished

methOd) °

Samples Reported: 11-1l=hl
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