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ally the commonty used ferrous materials have proved to be
the most economical. Copper and many of its varicus alloys
are also used advantageously, but their use is more restricted
to selected localities. It has been found that soils with high

tent of organic matter or alkaline soils in which the ratio
of chlorides and carbonates to sulphates is high, may be
corrosive to copper.” Copper or the commonly used ferrous
metals should not be embedded directly in cinders or.in tidal
marshes, as they may be unduly attacked by sulphur com-
pounds. It is also wise to avoid the embedding of any pipe
materials in soils where lly high salt are
known fo exist.

Galvanized wmught—xron pipe and steel will resist under-
ground corrosion qume satisfactorily, particularly if the gal-
vanized coating is 3 oz per sq ft or more. The National
Bureau of Standards reports that where an underground
piping material contains 3 oz of galvamzing per square foot,
or more, the life of the pipe materially increased. The zinc
used for gslvanized coating is on the electrochemical pro-
tective side of the iron; and the zinc as it corrodes is changed
to zine compounds before the underly'mg base metal is at.-
tacked. This fact and the P
by the zinc coating for the p forded by
the galvanized coating. Once the galvanized coating has been
destroyed, the base metal must then retard the corms:ve
attack, so the rate of attack d ds upon the
of such base metals. Lead-coated pipe® has had a limited
application for underground service. It has been found that
it corrodes chiefly in smls deficient in oxygen or containing
cinders.

Protective Coating

Profectlve ooatmgs for buried pxpe lines are in a class by
of the ) service conditions, and be-
cause n. is not possnble to maintain them by recoating when

- mecessary. Buried steel pipe lines have been protected against

corrosion with considerable success by the use of very thick

. bituminous coatings applied in molten condxhon The best

resuits_are obtained by applying the b
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duetivity such as in sea water, this is comparatively easy
compared with fresh water. In the latter, the composition of
the water is a major facf.or It is themfore desirable to ob-
tain an 1 of the current density
required. The current is then controlled by the potential be-
tween the anode and the structure to be protected.

Rectifiers have generally proved to be the most practical
means for supplying the necessary current for protection of
surfm:es in contact with neutral waters®

HANDL[NG WATER TREATING CHEMICALS

Virtually all the chemicals used in water conditioning are
injurious if taken internally in large doses. Many also cause
severe skin irritation. Thus, they should be handled with
caution.

Caustic goda, lime, and concentrated sulfuric acid will.

burn the flesh. In addition, if mixed wlt.h small amounts of
water, sufficient heat may be d so that
occurs or the container becomes too hot to handle.

The chlorophenol compounds, even in the low concentra-

tions used in water conditioning have been reported® to

d dermatitis. Ch itch is not among
workers handling chromates. The amines are said to be ab-
sorbed through the skin ® Morpholine is said to cause kidney
and lung trouble when so absorbed.

Chlorine gas irritates the skin, eyes, and mueous mem-
branes. Concentrations. as low as 0.004. percent by volume
in air cause dangerous illness in one-half to one hour.

When relatively large amouma of thc nan-gaseous chemi-
cals are to be handled goggles,
should always be prowded and a shower head or its equw-
alent provided at or very near the point where the chemicals
are mixed. Chemicals should always be washed from the skin
with large volumes of water.

For the handling of chlorine a.nd chiorinators, the U. 8.
Public Health Servies® mpu.la.tes the following safety re-
quirements:

1. Suitabl and & smali botile of ammonia for

over a standard priming coat such as red lead or a bitumi-
nous paint, and for long-service it has been found that after
the bituminous coatings are applied, a wrapping of asbestos
fahnc sat;umted with bitumens will prevent movement and

L t of the bitumi and add greatly
tt:int:df length of time satisfactory protection will be main-

Cuthodic Protection

Protection is obtained by rendering the strueture eathodic
to the surrounding water or soil by means of a controlled
difference of potential. This method; which has proved satis-
factory and economieal on a number of gas and oil pipe lines
underground, has also been applied with some success to
the protection of the inside of water-storage tanks and other
structures that are in contact continuously with water. Pro-
tective coatings that insulate a large portion of the metal
surface will reduce very materially the total amount of pro-
tective current that must be impressed on bare anodic areas
to arrest corrosion.

Because of differences in envlmnment.a.l condmons, it is
necessary. to determine or estimate the minimum current
density required for each structure, and design the anode or

.anodes so that the can be obtained most
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testing for I should be kept at convenient points imme-
diately outside the room or enclosure in which chlorine is
stored or is in use. Gas masks should be inspected at

re; intervals and kept in serviceable condition. Note:—All-
urpose masks offer sdaquat.e protection only when the concen-
tration of acid ﬁses not exceed two perceni—eee Safe
Practices Pamph ﬂB( Nauonal Safety Council.

2. Chlori; K and ," ders of chlorine should
be housed in ildi above the ground
level.

3. The room or building housing chlori in service

should be maintained at a temperature above 60 F, but never
in excess of the nonnal summer mmpcruture The cylmdem of
chlorine should be
heat or cold. Direct heat should not be spphed to cyl.mdem of
chlorine, nor should hot water be pourcd over them or come in
contast with the cylinder valve.

4. Adequate ventilation xhould be provided for all enclosures
in which chlorine is being fed or stored.

5. All joints of tubing connecung chlorine cylmder md
ch.lonnabom should be kept bsol t
Tubing should slope upward

insure
from the cyhnder

LEGAL REGULATIONS .

In a qumber_ of states, the water used for humidification,
even in industrial plants, is required to meet drinking water

economically. In water hsvmg relatively high electrical con-

dards insofar as bacteriological quality is concerned. A
ruling of the U. S. Department of Agriculture, Meat Inspec-

Corrosion and Waier-Formed Deposits, Causes and Preven

tion vamon, prohibits the use of chromate in water used
for air wa.shmg when the air later contacts foodstuffs.*

There is an ever growing consciousness on the part of
public health officials, of the necessity for regulauons to
pratect potable water supplies. Attesting this is an ordi-

nance® now in effect in Detroit, Michigan, which stipulates .

in part:

o ater 2o ks susmhed froms
ing city water and pipes, pumps, or tanks suppli rom
any otger source. Where dual supphes are necessary or desired,
lines carrying city water must be probecbed agu.l.nst. back ﬁow
of polluted water by an
and emergency sources shall lnclude surfuce waters Imm nivers,
lakes, ponds, ns, and reservoirs; well waters both deep and
shallow; any supply of water whxch has been stored, held, or
reserved after being used for industrial purpoees; coohng wamr,
or wnter whxch has in any way been treated, procesmd, or has
8
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back-flow or the amount of material that
may be possibly back-slphoned from the device or any of its
attachments or parts shall not exceed one fluid ounce.

4. Should there be a failure of the water metering device or
the water supply, the feeding device shall automatically cease
operating.”
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