Notes on Corrosion: Causes and Preventive
Measures.

The principal causes of corrosion in marine hoilers are :—
1) Sea water.
2) Animal and vegetable oils.
3 Air.
4) Galvanic action.

1{ a W ater.— 563 Water varies in compositiop to a ver
con dera%e extent, but te{ﬁ[owm anal 3|sp B ai Y
%Ivm about the mean average quantities o '[ e varlous
COﬂ fituents :—
ANALYSIS OF SEA WATER.

Carbonate of Lime 9*20 grains per gallon.

Sulphate of Lime - "

Sulphate of Magnesium 160*26

Chloride of Magnesium 261*91

Chloride of Sodium 1,870-86

2,414*68 grains per gallon.

l#nﬁer certain condnlons sea water in |mmed|ate contact
Wit o 8r ste surfaces hecomes acid ? the conver-
sion of or onesm Anto rochloric acid and
ma ne5| o t e Odllioc orjc acid dissolves qcertaln juantlt

L sur ace? forming. chloride of Jron; ds
soon ast e ch ride of iron Is formed. it |s econ}pose
a nesm:H g Iherated, Eremplt?tlng oxide of iron and
aoon omanetim terwr”ste%d
orme In the boiler Is merely %evelope loca q st t
water |a in conta% t with the hot't IS Immediate after-
wards troxg yrFunltln% \I\H'[ th?m nesia. Herce Iron
IS never in“solutio the boiler water, an&i the wate
which 1s mg evaporated_in the boiler itse HO cl
were Introduced with the feed-water, never ound acid w en
este e oxjde o noF degosned lf ferrous oxide an
a?k, ains SOP ess alr IS 8 0, get Into the
P W en |t ecomes ferric oxide an anges incolour from
't0 rown or red.
|f corroswnd ho be prevent%d sea. waA mustkbe kept out of

the boilers, and this ca e atfaine dkee
Ing tﬂe condensers tight. To deﬁlberate@ |nsta expenswe
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74 NOTES ON CORROSION.

and well constrycted hoilers a d as deli erately to use in con-
nectron therewith condensers nown to 3 %J%ect to Ieakag

constructed as to make quick an lent repair
treme? g%cuft IS commercrallsr unsound. d
Every ton of sea water allowed to enter the boiler means the
introduttion of:—

Carbonate of Lime +285 |h.
Squhate of Lime 3478
Sulphate of Magnesium 4*957
Chloride of Magnesium 8101
Chloride of Sodium .. 57-871 ,

74-692 Ihs., say—751bs., solids.

Evaporators are essential for making up the loss of water
gue to Ieakag qg%la ds and {ornts hut theey must be. bown
YV efore the brine becq es o(? concentrat d otherwise te
ﬁ' e of ma nesr m er ecomﬁose arlJ ?rve 0 hY
roc ?rrc acl dp will pass o erg the poilers wdth he
distilled water, and thus ren ert resh make-up -Water
cid. . The action oLthe aﬁrd ormded in this. way rdrffers from
that formed In the oiller n?/ ecomposition “of sea watg
|naschh as It _does norW me |atelg/ arterwards b eome %
stroyed py reunrtrn? Wit the n]]a(r] la, but Is carrie ert
the fresh ‘make-u e dis In so ution. It Is thus In
a osrtron to atta prts not rote?e yscale or %therwrse
gh oIt w rc ands careful attention.  On no ac-
counts ould hhe brhne he a owed tﬂ %eé E ove and when this
P? 1S rea? eg e evaporator shotld be blown down and re-
led with fresh sea water,

It is unde |rabIe *o start poilers with dock water. Dock
water rs a tidal water, aH always.contains a certain percen-
tage of sea water and’ other impurities.

The fo [Jowing example is from actual practice, and occyrr
in ge ollers o astear?rer tradrng%etweenahrs country ang ﬁ

Mediterranean: —
Borlerwater jferw ter afer
] Grarnsgarr)elpggallon ran¥s per gawéh
Magnesia .
SulBhate of Lime 5% 53
Sulphate of Magnesjum 39-84 332-82
Chloride of Magnesium 99-62 497-40
Chloride of Sodium 695-52 4,710-91

Total 910-72 Total 5570%25



NOTES ON CORROSION. 1

The b0|Iers on startlng were filled up Wﬁh dog %Nﬁter which
cont Ined 30Pefr cent, 0 sea Water, and at t R the v ya?
which was o |teen aP(a uration, althou row e h
ehvadorators the total so ad rlsen%\ASSY alns that |s

ensi or Assuming that eac

t rige
of her twoybm ersde 0 aﬁons this means g total leakage
of sea water #nto tﬁe boqpersgo 8,120 gallons, thus !ntroduc

Ing :—
Scale forming Sulphate of Lime == 131 1.
Sulphate of Magnesium = 186
Chloride of Magnesium = 304,

Chloride of Sodium 2,170

These quantjties aresch.that ctice ordmar remedies
cannot ngutraitze thelr etrtmentar] t?e Y

|t is the system that is at fa ult; con enfers should be mag

ght and sea water kept ou marlne SI tey re to
rom corrosl a| |n this, a 8 marine
orr?smn addition . of

t free ri

Lers il always he P
nH gme or alternatively soda, wil neutrallze the corrosive
effects of sea water.

It Js dlfftcultt ive any definite instructions as to the ex-
temedllmlt 0 whic g|t woul%l% wise to use either, aheso mugc

of the tﬁé’t%{f ?ate”%t”t%tttnegs Oan%atReCttt%estv | e ety
before oilers are next Cleaned.

e at[f's‘é’ts s 10 e st O e &3 be'”j e ot
Easesw ere ttt ab (rw ter 1§ a |dv¥trou Sh é%e é‘ nsity of the
rne ”] e eva oF }em eXCessive, an where 1o vege-
table oil has bge owe

port at the end of t

nterte ojlers, andf?n entering

e voyage, or before bIowmg 0
A smegl amount of salt wa e{ IS boamd to get nto the bmleri
fventi er the most avourable conditions, “an f< exce
ent plan to con nua yuseasma guantttyo m|I 0 Itmeto
neutfaliz |{n§ gved In_ fresh water[n
1,000, In |cated rF Eower per gay, in the manner be
mentioned, may suffic

The lime ysed is the ordinar ked lime of commerce,
and hth sttouél lﬂep ’now ereg (mept inadry p(iace ?or
Instance, on the stokefold gratmgs
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Milk of Irgre S >ét re of about 11b. of lime to a gajflon
of water, and this shoul r}e strained through Wire gauze Defore
use, In order to get rid of any lumps or solid imprities.

Whe starting with new boilers o for the first
ime, 5qbs 0 rﬂeshoulﬁ bePutrnto tPr }Jor?grs ?or ever 1,000
‘se power rsso ern water, strain and put In th h man-
ole), ‘and lime ﬁer day for every 1,000 horse-power
shoud be pas(fe throu ht ehot well as milk oflme fora out
sIx days, an emainder of the vo ag g
Ey r1000| cate horse- J)ower % o t evo
oilers should be examine toPeer the aveat In Coting
r e scale on thelr internal surfaces. this 1S not the case,
ewate %ows an | J)roper colour, black or red, the use
of ime should be continue

The tiorler water should he tested darI and if fouPd to con-
tarﬁ rger amount than a Lrht P érarns of chlorine per
allon, the”amount of lime used should b8 mcreased.
|f the hoiler t any time be found acid solutron of
car onat? 0T S0 a sﬁor?l %e}/added to the ?ee(? t the rate of
ucket of sod so u“?erpw Iour until tewater just turns re

Itmys, pape t aqditigns. of soda or lime
shoutid %upfrce t0 ieep the water In Xsae aﬂ< irne state.

Carbonate of soda is effective in changing sulphate of |ime
into su?phate of soda, w?rrch 1S soluble ar?d Hrerer% harmless

In all cases on entering port soda crystals dissolved rn
fresh water sqould e ad’degd to the feed, gs tEhrS erl teng
soften any scale and render the boilers more easily cleane

The hse of soda at sea In boilers into whic egetable o,l has

been allowed to enter, is sowe%mes attende ﬁ froub e
o ey i AN s e e
cya\rnder aﬂd In such casesylr e aor%]e srhould he sedp

A I and Vegetable Ojls.—Another cause .of corro-
ga IS themrnatroaﬂctroﬁ 8%"" nremaL Sr ve etap)f errh tﬂ
iee water by usrn such ors rnt tea rn rs ﬁhe ex-
aust steam car&/ W to the condensers. con-
ﬁrnrn&r attH acl r} gcom 0se an? cause rtthnq wherever

sludgy deposit can fin arstrng place In lers.

Preventive.—QOnly the hr est rade of hydrocar orI
shouLdI evetr be used rh/ the. ste ders and de Ahrps tE Ia
possible amount. Also, in brr atrng piston rods and valve
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stelns the same mLshFuId be used. The reasoH for limitj ng
%uaa tity of such ol t]o the utmost extent Is that the h%[{(i
car P%sdecﬁ tlf“on the heating sur ace? IS most ha

sat)hln deposii forms a_complete Hon conductor,
aygrevthln je heat from pafsmgt roug to the water,
causing the surfaces to burn, blister, and Crack.

The feed-water should b don it ttthb
afs%gei? thvrvguers (n)u ?flc?eftjmtgr (\anht hwad/stf Ee (t”celra]ny
roportion of oil and impurity may be there ycaug

and the co dition of the teed-water improved.

Graphicn b v i plsge of ol 5 ynder b
|X I'IO¥' to OSII y ﬁ] SO Wﬁen ?te steam gssure
i e

esp e(:|a
S, Sa s.. whic corres onds to a temperature
hbouyhoold5 %400 d oot
team vessels are runni W|t out a particle of interna
Cﬁ/ d]eyr ubncatlon] save hhatrb %%Pt qabR/ the swabglng ot
eptston rods with pure hydrocarbon ol
()j Air ip the Fee? -W ater.— Air has been a well-recog-
} Use of corrosion for many years, and many instances
qh ar corrosion have been Pro e to have peen’caysed b
E Pum ns suctjtn% alr f %e hot weIh and t F fee
thelngodeelrsered at a level con3|dera y below the water [ine 0
aII bubb es of air eprIIed from the. water on b0|I|nﬁ
attac e se Ves tenacio s to the heatlnq surfaces 3
?xryngen In t n at onﬁ egins war on the ron rstee %n
S Tust, a n crust or excres ce which, whe
washed away circulation or o ge expanston an
contraction,” le ves beneath smaI oe or Pi t|
once starged, proire?]ses r%)be s the ind ns form |

resting-places bu F alr, an at t e same tlme
present mcrease surfaces 0] be attacked,

Preven ive — here possible, the liot-well wate[) sho%d
(Pu [% to a |ter tank S|tu ed 8 to 10fe t anove t
ee su t|on valves. |s m ans e amoun

nssan IS berated fro the aceo the ater an
ahead of water attesuctton veso epumpls assured.

In the design of the piping, care should be taken to avoid
DECIEHIKEC S
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umped into tlie boiler. All delivery pipes should therefore
Be cgrr?ed WeIlI down ?nto the tanL s)rl) gspto he water sea?ed

All tanks containing feed-water shotrld be kept cIosed in
?rder to prevent any avqidaple aceess of air to the ater sur-
ace and vapour pipes fitteo to allow of anjr air which frees
rtself to escape.

eanf of freerng air from the feed water, |(ti is desir-
ab taarearrec Rrpeontearrpump ﬁc are
a3 ver fre uen owrng the actign of the alr vesse on
? P uantities o ar are forced rnt 50 utrog ?t

aerwhrch to a considera Ie extent, can e gotri

Care hould be taken to keep. the Iands tight and to
effrcrentfy entrap Ifree alr I air ve se[np J J
Galvanic Actron—FOI'me”X nearly aII corrosion in

borI rs wehs attributed t? this causg nd zinc slabs were Sus-
P dw erev? ossible withip .the water space. The posi-
ion . of zinc relative to that of irgn |n the dpcae of elec ro}
Posrtrve metﬁls carrses 1t to be attacked instead of the meta f
he boiler when vanrc action takes place: but, as zinc |sonP/
attacked when tfe boiler water cor\ta ns salt—that.is, the
vanic itctron 1SS tuR y two d(ssimi %r metals ina highly e crt
Ing saline liqui ?rsmere another evidence of the presence
of seawater and the rttrh% Bf is only an exPTe lent'to mini-
mrse the ac ron of the ohje trona‘j e sea Water Hte sea W tfr

eve te rom tterr otler, the zinc will not re? r

tte necessity. for usrnﬁ ht In ﬁrgz
8+rantrtres t F essenrng a very expensive item in the working
marine boilers.

Preventive.—To afford efficient protection by the use of
zinc, however, there should be metallic contact between the

zinc and iron.
Its sus ension in drums, and at points within the hoiler near
? nE rq osltive bene%rt

r
the entr c oftlh eed, Is re ended as 0{1{)
indeed, as. long as zinc sa S cont‘nue {0 rsrnte%rate and

oxrdrze in a borIer they are active in essenrn% Corrosion

Testing the pojler water at frequent.and reqular intervals for
contentsqn C RJrrne N o?the gre %test rmporté?nc



