oy g z 3 DA i ey 51w A

<

-
. &N

£

YORATLIC -LABORATORY
T OVE

,wawmm

2

-




Xy STwla

.y

Mg gk e
ST S A T G SV T ' S (2 T4
'

R Al P ARG AT IO

CEaLgl ard conssractlion labsrnkory hapurt No. D231
coana deolosical Control Byarauliv Labpratory
sgvsarch Blviaion Welilaen vy L. Be VAL
Ty uol.w.m) Shesked by Ja Lo Gi1liland
Aeviamea bt Ae e Udberka

Phure @f heating elssenis in wabor henbers.
D Su i

'i‘;;a; z"‘ 'a'zwmz Sy on ouweer of lechbriy water teaters Jor wis at the
S Ymanpson Yrodest dno Ledau Park, Colorade, lnvoelvasl the oo
0. paveral thoudsnc collars. after agpresdsalely 2 sonthe of
‘ "i:z;:, Luo ol ihwe hester clenant jacksts were {ouwnd e e sovreded
L Foas exbent Lhal Lhe lmau‘x; slm@m fallet o Lunction, In
sgrorcanes with o letiar 20 dr. Pe il “smf.m.&, Parcrasing Ageai, free
dohn . seller, caleo Lecoaier “, l‘j‘,u, sae @f the Caully unlis wan
Czuscdituc oo Lhe enver astoranery for sbuwdly v yecosguncablons,

SR 4 S EE DPRT R RE T
FrEsOurennLl mase on tho electrdeal seellon eof Lie hesbing uloment
showm! Lnznt they mel the power regulrwasnty ast.mpec theredi. Cbher tagtz
Gant on e Jeckeb showes Lhat 1t was Reso of feroue asterial. Falluxe
ol Lhe "J.L.uv:« Wowae uee o earrosion of the Jacket wideh had proceedec
Lo an acomaced depvee, as shown in Flgpure 1. Figure 2 shows s enlavged

~

"‘L—I.JA. !» a.L,",‘dI‘e l.

i of Lhe literatu:e on corrosion of iron in natural waters,
cohmetbion with the scadyzis of o waber goaple taken fro@ the Cotes
Park vabar Lrsben, lnddeated thal cormosion of & Jacket sade of ferrous
gavcrial Lo o o sxpeoted under econdiilong ovdinarily found in wateyr
haaturs, .spio csrpozion of the Jngkets dndlcabas that the tanks alazhd

ave s 2nort Lilge

Ty s A ST A
g, LV LETLGATION

The wmwma al a waber sssple walien fros Lwe dstes Fark Laber
cyslea is abaeegs fa Tanle L. The analysis wae sade in tire Lofver
Glerideal Loseralory.  aceordloy Lo & teport Lasen Cros the Jowrnal
of prigan ~abiy erke A3weint ‘g’ eny Yoluae 24, . 7, on “Corromion
af Loubrlal sabers,” waler b considured agukral A Lis p# value 1o
SULWOC LaJ, Wikl Lu oA weal c:!.sz s and 10, wedch 46 & wosk nare.




Aot cadue ol ¥ lncheaten Lruly nsdtral watere The il 5P bLhe water
AL Lo LBWRR Pare Froloest Lo Yek whitern lndleabes s vegy allipht alikaline
dhewmba BV R0l v cannlusree By Vi GALer Soris Asesciablon to oy

. Lt A e
ii%r s wlle Ul w

Tovde o phows the chesical ciusilons wideh apply to corrosive
venctions.  Louatlon (1) appllss Lo @y aotal. For any ustal xbove
rocog i An the ekectrdenmalenl serden, the acial goes inte selutlon
Groealleonse  Binge Lie jscxed wap of Lron, iron catlons sre progent
A Lix wabar rurroussdda, Law Jueket.  he lonic hydrogen lx supplied
W Wi parbdad alagecioving of waler inw hyurecean srd hpdroxyl lanae

conlwals hpdronen sy sdeorh enersy Peed W soluetlon wwl benone &
2 v, i tlere X0 ow souree of dlswolved uxyagen; will cosbine with
Lot fars 'nusr., In tile particular probles consicersble oxysen 1s
preasne Ano Ve whter,  The xat.mu.c hysro o s probacly reasoved 8
rastos. 10 Ly fomaed, ane Liw action inaleabes by Pouation (1) eoulc
progues sudie raplaly.

Yl

repradiogle Joamni Loalzo apply oo Lnlo probles goc are shows in
Sandle Je ¥ denle don frow woustdon Loooubines with Lhe hyaresyl
i:m': Lo Teprous bypuroxdids ana reaalsas in soletion. The fertous
wrskies Ires Druation 3 oeoabiaes ollh waber aad ddmoolved oxygen to
terrlic tydroaida.  The (erric hydroxdae precipliates ancd fonap a
veals on the Lron, Jhe gesle thus Jormed Lo culte porove and
1l any, protectian agsinst Jurtlier corrosion. The
bLhe dron snc water cas sarked elffests on the rate of
Vur wimaple ’ m a lubwratory-conliwllec sxpariasnt on
coexbhdcles similer reastions Lo iren, the sxlushisn rate
et rad2ing, the tasparalure rom X ’5 s te 559 G, bul by
Wik Loapar sture to 00 §, the rate was .S.nammﬁ wy nmri;'
e il rabe ab Q0F.  The resulle are sihown i detall in o
Tepart a Lhe dournal of amerdcsn Jaber Werks Assosiabios sf June
1700, \,n.'fmﬁiuﬂ ;,zw,m-zmm 2t w acceleratec rate v Lhe walar
boubors, sesmise o L alph tesperature of the heatin: eleasnt,

cmeskernlien of the witep-beater Jackel snowed 1o Lendsngy Loward
s soalu vepaslle Halber, 44 fmiloxbed Rhal Lk esar st m&w Prri
she palveant, since Who weted swrfzew iw geeply pliied with very
seale preset, The tormatden of o protective scale therefore
calind upesy Lo prevesc bhs correadve reastions froa taking

i c:,;ii‘x ot contzining the nealing alesenys in Lhe parchased
'm: sLog s .nr-:i- Lm ve Angbalied fn 5 norizontal positlon approxie

awboly LD dnchme v e bolwas 0f Uhe tenke The marimua corrosivoe
st*Lw Lo 524::,: an bhe upper sdoe 9f Lo Jeukete This wruld be
mupeclan wlace Whe Slow of waver in the imm.iat.x. rozion of the jacket
Lo upwied gue Lo the tsapersture gradieal. The wubblez of dissolved -
air li.vrabed oz the wabsr on Lhe lower side of the jJackust are
Tareialt awhay, wiale the tub lez on the ugper side are protegied, and
sives Jree slr ly compossd af spyvexdasiely 21 perasnt oxyoon; e come
porvemibn Jor conbinued corroslion ars prexoche  As bLhe carraslon




Y ronnacy snall crevicen hula She alr Iiberawnd by heatlag, sod Lo
prldablion pgoogreswee al AN aeowlorasas rate, :

A geciot ancd rrom eudbatle mesberlal wosld ainlaleo s corrosive
mehd i D da pacbioulir case. Uebprr o hishecoppsr brgos Lz
TRk A e BBy wolng en bhe negstive aloe of Dpuivopen Lo wbhe
glugtroineainal serles, wouldd op pewtralned roa dng dnbe selubion,
Toe woe 3 eoprer Jacktt for bthe hester wlessnt, lovenvey, introeduces
pslvanic Je.d agtion belwean bhe coprer wio Lhv lron waber tanks A
slipht. maouny ef carrasion wouls pesult with tho Iren of Lhe sani
gode dnte calnblons Tre wlsesrdeal current {lov would e niulmised
I Aris gage gines the awouwnt of aipoeal aatter Lo thd wibsr s onnile
M@ o dllon, Mo prea 6f the odpper Lo s@all sompared L9 Lhw ares of
Lhe lron ses bho palvande couple should met greally eeculeraie the
proseil Qorosnian rate U e tank.e To further ciininate i cops
Mnion e Lo b palvendc couple, bowevst, an eledt riuval insulator
could e ouged Lo sownbing: vna haster ynllt Ln lhe Land.

The rapie failure af tiw aecater Jecked redser Lo perilient
guestisn of the cundltion of the wank ligelf. Inssauch ss (he wELer
dw ol sosle faralag, 4 1 aaniclpaled Lhat thage Lanks wWill HRve
ogasrl Liwws  Jb le mugperies wnal obe projeet offiae cieck Lhe
Len Lt 27 marvicw ou thess Lacks, sau noblly bhe lasorsiaries eo

sant, Lmpredd sl LuepE Wi s baken Lo apply pratestive mmasurvos




N0 LPRNRNE L RS - L WS REPY. o T
BETLL Panl W WY0TRS

'
3

Litersy pets JAbor
1

£

Tabkal muspencus goldus
Totel wissolvac pnollas
(RN P e § 7

visgrre B L

sadiag

Laradnale

LLearndniate

Julfate

Lrioride

hitrate

40 Ak Y Ih FE md e 22 MO TF ad v I9R  sd
G4 Y2 e DT & s AN wF 65 R wn

o
-

Pl LLadTIAG OF LURARLSGIIR

cpplies w9 any aetal in purs water

ininiel webion

Rmowal) e WP lonie J-altt( Jonde) « fi{Atombe)

ventrolling or rats-seullog roactions . .
(e} Zu{isomic) + 1/2 O dinsolved Jepil O{1iquia}
I xrsd o 3
Le) A{itoule) ¢ smerpy —fiyN sos)

Fe{meal; o Ft( Jonle JepFor+(Jonie) + Bi{stanic)

Fortodomic) « 230 londe JegpFel U)o 3 Muleeutar)
ZFe o) 3 {ialvoulnr) 4 Bl s /20y -p2 ?e{&ﬂ); {dslooudar) Xum




Figure 1

Corrosion of heating element jacket.




Enlarged view of pitted jacket surface,




