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The operation ig favored by a low labor rate and a large PrOPOTtion‘
refuse in the raw product affordlng 51mple opportunlty for effective redy
tion in refuse and saving in handllng charges by the initial cleaning Ope
ation.

Even with these favorable cohiitions, préliminafy band picking doss
not Justify itself economically, principally because of loss of ¢oal {pre
sumably recoverable in part if transported to washery) in the refuse.

However, as a means.of preparlng rallroaﬂ Iuel the method appearg‘t
be particularly adapted to this fisld because it résulie in & produst ag-
mlrably adapted to hand flrlng 80 ;ar a8 3129 is concerned.

- Also, the bu:nlng characterlstlcg of. the fuel are subszantzally in-l
proved, probably more than would appear jast by exam¢natlon of the ash &
tent. Although there is generally a reduction of & peTCent of ash by‘hand
Picking, this involves removal of about 10 percent of noncombustible’ refug
wnlch greatly'lmproves the praculcal burnlng charaoterlsulcs of the fuel.

I

"::":“' ' '. ’ "_' )" " t ST’OBAG’E OF 'COAL Tt ;““'" o

Informatlon on coal qtorage and consultzng service .on coalnatorage'
problems were given various industriés and government establighments,” Sta
ies are now being made oF approx;mately IX,000 ‘fleXad - experlences in stori
.dlfferent klnds of coal

i

. Subbi tuminous coal can be stored.successfully in open pits if precau-
tions are téken to minimize entrance &nd circulation-of air, -During 4 yeas
‘of cbservations on methods for stor;ng subbituminous ceal involving the
'handling of “about 30,000 tcns of slack coal; it -was- demcnstrated that ator
‘age-in large cpen pits. i&: feasible,. and the:loss of-hsating value. of the
coal is as low as 1.5 percent in 1 year._é/

When ccal is stored in several benches 2 to 5 feet thick in & pit mad
~glther-of -concrete -or earth,..the only entrance of air to sugment heating-or
to support spontaneous. combustion is. from the top of the pile, If the noal
"is compacted as each bench is- plaved,  a resistance to flow of air is set.up:
“and thereafter the rate of alr entering the coel- 18 not repid enough to 7
"support spontanecus combuation, end the rate of oxidation iz low. As i?
. enters the coal by aiffusion, it combines with the coal to form. COp,: but
“sume. oxygen is absorbed directly by the coal sithout Fforming gascous prod-
‘ucts of reaction, amd 4t adds to the weight of -vhe coal. Tho result 1s &
s8light incresse in welght and a corresponding decrease in heating valuve.
v 1If.the. entrance of. air. is. impeded further by a cover ‘of fine coal or & -
veneer of asphalt, the cozl is immersed in a water-saturated atmosphere of

L3/ Goodmgn, John B., Parry, V, F., &nd lenders, W. S., Storage of Subbl- .
T T tuiningus T S1egk (Coal in Operr Pitsy Bureau of hlnes Rept. - Qf Inves-
tigations 3915, 19%6, .37 pp. - :
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CO and NE' No degrédation,caﬁ 6bdur'unleasAfhéfé 13 51ight:oxiiation re—
suiting tSom air entrained by chenges in temperature and barcmetric pressure.

Practical tests of these theories were made in-cooperation with the
Great Western Sugar Co., vhich was interested 1n finding = sale way to store
‘coal without immersing it in ‘water. Bach yeer this-company stored 150,000
to 200,000 tons of coal under water. HJowever, . some 0f . the -pits have . de-
veloped leaks and cen no longer retain water without excesslve maintenance
2. gosts. OStorage trisls wers nede’ ovér a-3-year pericd fo:determine the best
“procedure for placing and retaining the coal for pericds .of sbout. 8 months.

In- 1942, a small coneréte.pit wes used:to:conduct Preliminary studies
on the behavior of coal in dry storage. Two hundred: tons of subbituminous
glack coal was placed in %-foot benches and ccmpacted by leveling and rek-
“ing. No troubles develcped, and_there wers no significant chenges in thy-

‘gicel or chemical properties. - S TR &
During 1943, 13,000 %tons of coal was placed in l-foot benches . in dry
storage. in & large pit at Brush, Colo.; where it was observed pericdically
4o determine behavior and condition. A Tew local hot spots developed as
the result of errors madé in placing the coal, but; again,: there was no
‘serious trouble. It .was observed during this storage trial that almost.
all oxygen benecath the cozl surface disappcared efter &-few weeks and the
- ¢oal wag enveloped in inert gases. . A few hot spots developed néar the sur-
255 fage, and these were traced tc areas wasre the eoal was -segregated and not
properly compacted. A few hundred pounds of coal was :lost. thet year, and
the aversge heat loss due to oxidation was.estimated to be 1.0 to 2.0 percent.

Tne seme plt was used the folliowing ysar, but. grester. care vas exer-
cised In cleaning the empty pit and in compacting the coal in %-fooct benches.
Kbout 15,000 tons of coal was stored-in the pit, end. & bulk density of 56
pounde. per cublc foot of cosl was attained by careful - leveling and packing
of each bench. This coal remaifed in: storage for. 8 monmihs. without trouble.
Periodic observations were mads.td determine the temperature history and
the compositlon of. gases within the coal. It was generzlly concluded that

, the procedure employed was adequate for safe storage of low-rank coal.

Several characteristics of the storage of. subbituminous slack coat in
open pite were chserved. Self-heating: is -aceelerated during tire Tirst 3
" wegks of storage, and the temperature rises at a.raié of 20 £o-3% F, per
dey until a temperature of 100° to 130° F, is reached. Thersafter, the
temperature tends to level offiaiid %o déckéesé until the coal 1s rewoved.
It is indicated that during the first 3 weeks of storage the rate of oxlda~
tion is relatively rapid; however, the.réaction slows as the concentrailon
of oxygen diminishes. The temperature In the ccel is highest near the sur-
fave, where air enters by diffusicn, and decreasesiwith the depth of the
Products of oxideticn, consisting of epproximately 12 percent carbon
loxide, 87 percent nitrogen, traces of oxygetty: end other gases, fill the
Vold spaces of the pit after a Few weeks dim stordgey and thereafter losses
by oxidation are minimized. About 45 percent of the oxygen pessing into
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the coal mass is absorbed by the coal, and the net decrease in huating
is 1. 0 +to 2.0 percent over a perlo& of year. .

1.
concrete or excav;uted. 1n denSe earth or clay.___,
2 It is important to avoid segregation of 51zes in the coal
’ 'bemg unloaded or placed in the pit
coarse coal provides alr enbry courses, which hlll supply Oxygen to { &1
terior of the stored coal. The entire mess of stored coal should be as
haaogenecus &3 possible. - ' C

S In placlng the coal 1n tnm plt care should be taken to stor

shallow benches 2 to 3 feel In- depth. Observations have shown -the Ast
ter 1o be both practical -and-sconemicel, Lach ‘pench should be leveled |
compacted to.a3 high a packing: denSﬂty g8 is practical. A dulk density’of
56 pounds -per cubic foot can he atvalneﬂ regdlly with glack coal,

.ll'.
be practiced, taking care of the marglnal edges a8 wbll 28 - the 1nner*ar
Bemnants of .0ld coal’ remuining frqm the previous storage shoul&'be spreaﬂ

new coal are placed in storage,
- and other debris that have uccumulhted on the bottom of the pit or

clude dense packing and evcntually becomﬁ lOOSened void spaces, which
able elr to elirculate. : :

A P Tha flnlshed stored COul should be. 1evel in gppearance and,,ify
possible, flush with the top-edge of the pit valls to'avold entrainme: 1t

S wing currents. Valleys and peaks appearing on the surface of the sto:gge;
pile should be leveled,.because, 1rregularities will catech wind currents
ond W1ll induce air clrculation to cause self-heating.

6. In a pit with tlght side wulls air can entetr only through the tOp
surfoce. To impede movement. .of . alr 1nto the coal mass, the suriace shoul
be compacted by rolling or scruping to breuk down the top few inches Of :
alacked coal into fines. i :

UTILIZATION OF COAL

‘Ccmbustion

Fuel—Engineering Ssrvice

"Fuel. engineerlng gervice to governmsnt estgblishants in the 1nSP90tidn
Belectlon, and use of fuels and fuel—burnlng equinment was continued. At ‘
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t.he request of the Veterans Adm:s.nlstrution, iotal cpersting cogt compari-
ong were medé when using oil, ges, and coal, and the type of fuel—-burnmg
gquipment was recommended for 38 new projects.

A% the request of the Wer Department, a fuel engineer was sent to the
Finth Service Commend, West Coast Area, to study the operatlng conditions
of the heating plants of that area., Vancouver Barracks, Barnes Hospitael,
Fort Lawton, Port of Frbarkeation, Vancouvcr General Hospitel, Baxter Gen-
eral Hospital; and Fort Lowis, all in the State of Weshington; Camp Adelr,
Oregon, Fort Dougles, Utah; Chico Army Alr Field, Comp Beale, and installe-

ions In Son Francisco and Sderamento, Coliformia, were visifed. At many
plants he found that the boilers were running &t the extremely low retings
of 25 tc 30 percent. The rotings wers increased with resulting improve-
sent of efficiency of sbout 1C percent. In one instence, en extreme case
Wt BaXter Genérel Hospital, cool consumpticn wos reduced 50 pewcent, saving
65 tons per month. Boiler—rom ingtruments were corrected and put in oper-
tion, keeping of deily reco“ds was begun, stokera were adjudted, L,nd_ oper-
tors were 'tr;.ined.. B .

‘At the requsst of Howard Unlversity, the poeaibility of their purchas—
ing pert of their eélectric current was studied; consideration wes olso
given to the possibility- of enlirging the present heating plent to provide
he necessary hect for a number of new buildings. Consulting and inspec-
tion service was given regarding the new heuting plant of the Bureeu of
Mines ot Bruceten, Iz., 28 to instdllation .of beilers, brickwork and fusl-
3 urning egquipment, snd type of boiler-water tren_tmcnt. Coneul ting service
25 to the purchase of fusl appropria te for the equipment wag given the
ustics Department and- Office of Indian Lffzirs for 21l of thelr plants
‘ind slso for a number of plants of the Federel Public Housing Authority,
he. Vetersna: Administreticns the Wer Tepartment, and the Navy' Department.
At the. request of the Procurement Division, recemmendations wers made a3
o Bpecifications for Federal nurbh‘,ses of “charconl and ¢cke. Consulting
Emce OI1- v\..rious special problems wois' glven some 50 dliferent government

. Work was, contiragd or’thé redeakrch at the power plant of the Washing-
'Navy Yard, where unusual acw_mulatlons of deposity and. corrosicn on
0] 1er tubes were occurring. As these deposits cona_Lsted largs,ly of vari~

. p,:-od.ucts of cambuation . undet various operating
Q;miticns. In ’rhe at’cempt *Eo ugg =t1"e code method of . the American Bociety
£ Méchunical Engmeers for mu];mg\ this: aet::zmnution, it was found that
Wﬂtiﬁ:ﬁ_ctory results gould not ‘be. obtained. - The inhibitor tged In the

'tD prevont oxidatmn of: the sulfur Gloxide to.sulfur trioxide would
0t g iritedn: its effsctlveneus.  After exfended studies, 'important modifi-
Cetiong'of the test 'code math@& were dgveloped. thot, o8- far as studled,
wermi% sa‘clsfactor.,r “and rcprod.aclble yesults. A series of- ‘tegts was then

de Atq determine. the sulfuv trloxidﬂxin the produgts o combution from
W0 'q1 frevent 'bypeg of stokc,r—- ,:Lred bollers operating et different ratings.
G clilrbicns of these dote hove not vet been .completed. . It is plenned to
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vary certain operating features of the stokers to reverl the exact Oporatiy
conditions under whick the deposits are at 2 minimim. . The studies tc da'ir,é
have made possible much better operating conditions from the standpoint of
boiler outage and corrosion. : S i

Coopereting with the Commonwealth of Pemnsylvenis, test equiment ang

Procedures et vhe Philadelphia State Bospital, Philadelpkia, ‘Pa., wers stug.
ied to determine ‘the comparative ccenotmy of burning low-ash and high—as};
anthracite barly on McClave stckérs undér weter-iube boilers.

3
~

The cooperative work witl -the Air-prehester Corporstion, New York oit
on the study of deposits and corrosicn in air prehesters was conbinged, -

- Studies were made of the accumiilation and type of deposits.and resulting
torroslon on alr-preheatey plates from-instzlliations in New York snd Hew -
Jersey. In &ll casca, the deposits were acid and. belonged to = Tamily of
sulfate ¢ompounds. A numbsr of oxperimental plates of many different typ
‘of meterisl were instelled at o plent in Indianapclis,. Ind. s Tor the pur
pose of msking comparative studies. Specicl studies are also bedng made g
& plant in New Jerssy where the air preheater is subjocted to unuisually
_high temperaturss. Problems of continucus cleaning of the air Preheater
‘plotes are being studied, using air end steon saturated and elso superheat
ed. Correlotion of the deposits and corrosion difficulities is belng mads
with different types of fuel cnd fuel-burning equipment. :

National Fuel Efficiency Progrom

Owing to the withdrawal of funds for all war projects, work on the . F
Nationel Fuel Efficiency Program cecged eorly in the fiscel year, The work
Of “the some genercl nature as described in the anmual report for the. fise
year 1Gh5 was continued for abdut 2 months. Although oificiclly cleosed din”
- the dentral:offoce at-Washington, volunteer activity in the field was con-
tinued cven as late as March 1946 by individuals, on their own initietive, -
‘who -considered that work on fuel conservetion should be carried on in their
- particular-arens. Censidersble literature was prepared, some thirty artis .
c¢les cppearing in tho press ; of which representative articles are listed.ﬁ‘/

L3/ Wetionel Fuel Conservotion and Smoke Abatement, Address by R. R, Say-.
ers, Director, Buresu of Mines, read at thé convention of the Sricke
Frevention Association of Americe, Inc., et Coluwmbus, Ohic, Cctober
17, 1945, and published in Proceedings of the Smoke Prevention ~ 7
Associatlon of Ameriea, pp. 15-19, incl; Solid Fusl Engineer, vOi.
9, ¥o. 5, pp. 6, 7, and 8, Feb. 19%6; &nd Mechanization, vol. IX,
No. 12, pp. 133 and 135, Dec. 1545, ’ T ST

Saving Fuel is Good Business, Article on the National Fuel Efficlency
Progrom published in Heating, Piping end Air Conditioning, vol. 17,
No. 11, p. €23, Dec., 1945; vol. 18, No, 1, Jon., 196, o

Berkley, J. F., Points to Remember in Operation of Boiler Piants:
Solid Fuel Engineer, Oct., 1945, p. 5. = L

Barkley, J. F. s Some 1945 Ideas About the Use of Coal for Toccmotives.,
Proceedings, Railway Fuel and Traveling Engineers Association,
1545, pp. 13k-152, ' ' -
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cood cooperation was had wiih industrial and publishing concerns on publi~
city matters. Ten publlshers of magazmes requested complete f:Lles of the
guiz sheets and. expressed their mtention of publishing many of them. Ha-
terlal was prepared for incluslcen in an T1linois Central Railroad movie
£ilm on fuel conservation. A National Fuel Efficiency Program "slug' was
completed for inclusicn in tHé general advertisements of industrial con-
CerTsS . A number of concerns agreed to carry the emall "slug" in some

Thousmds of :E‘uel-consumirg plants were. v1sitecx by volunteers through—
out the United States, 15,858 signed pledges of cooperaticn being returned
to Washington. - The plants and buildinga representad. in this group consumed
approx_mately 100 million tons . of coal eq_ulvalent. A great number of in-
gtances of individual savings were reported to Washington, ranging from a
few percent of the fuel up o sarie 4O percent. Based upon such X reports as
receivecl it is apparmt that szboit 5 million ‘tons of coal eguivalent was
being saved per annum during the last 12 monthe of the program's life.

Had the Drogram been continued under the mpetus puilt up, it is believed
‘that a mach hlgher per annum saving would ha'u'e accruea dn the nsxt 12 months.

_ Recognition of the Tine work done by thousands of volunteers was given
to the extent possible, Commendatory certificates were given to the members
of the advisory National. Fuel Efficiency, Councll and 1o scores of Coordin-
ators heading up ind" V:Ld,ual areas in the United States. & scmevwhat similar

crmendatory card wes given geveral thousand volunteer reglonal engineera.
A great number of 1_ndlfiduals ‘and or am.zai:lons expressed. their satisfac-

ion in having been asscciated with this work,  and many expressed their |

pinion that a national fuel- e;fl 1ency progrc.m shoula be a. peacetmu exfor"t
.of tne Feaera.l Government..

Boiler Feedwate“ Conditlonmg

Analyses and resulting reco:merdat* Ona . were made en 15,#01; samples of
oller water during the fiscal yeur , as “followe: 11, 800 fron the War De-
artment; 707 from the Veterans Administration; 266 from the Office.of In~
dian Affairs; 265 from DlS'LI‘lut 'olants, 178 from the Department of Justice;
31- frem the Public Héalth Serva.ce, U5 from the l\LtJ.ona_l Housing -Agency; 43

om the Post Office Depamment 19 fram thé Navy Dﬂnarttm,nt, 15 from the
epartment of- Agriculture, ‘8 from the Commerce Dv.partme.nt 4 from the Fed-
eral- Works Agency; and 2 from “the N‘wlonal Aciw.sory Committee fer Aeronau-
Wca, Specidl analyses with muomendatlons were made on 12 samples of
Yaricus -types of water lor.thu War Denartment, Veterans Admma.stratlon, : 7
&nd Public¢ Health Service. Reports and récommendations covering 15 analy-
Ses. of various scales, sludges, and deposits and 7.covsring analyses: of
b03iler ‘compounds” were mzde for govemmeﬂ.u agenr.u.es.= Two hundved and thirty
ve special Burean of Mines' fleld veler test kits, 12 321 bottlcs of chem-
ldal rosgents,; -and 14,408 test-kit replacement items were distributed 1o
Verious government act1v1t1 es. At the reguest of the District Government,

- acceptance _t@,st was. . melde. on..a Zeo]_*te ;softensr-- 1nstailcd‘ at Gallinger
EOspltal.A At the req_uest of - the Post Offlce Department, cooperata.ve arrange-
Hefite wersicompletéd to- élean condensate lines at the new city post offlce ’
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- Washingtor, D. C.; some of these lines are in concrete columns and are -
nearly filled with rustlike deposits. ' Consulting service was given thg
District Government on codrosion control in oil-fired bollers used in g -
number of high.schools, the Public Health Service on corrésion from dig~-
tilled weter, and the Washington National Airport on corrosion control it
high-pressure drips. At the request of the Transportation Corps Board of.
the Army, 2 study was made of. a type of organle compound being used to
treat. Toccmotive-boilér water at 211 posts; a repirt wes gubmitied to the
Army explaining the acticn of this campound in boiler water and why it
couid not be so used universally. Instructions on boller-water treatment
end testing were given operating engineers at muerous government heating
Plants, ' Studies were ma&e. of . the eifect of boiler-water sludge on deter—
mining the values of total dissolved solids by hydrameter; on changes of -
the.chemical compositidn of boiler-water semples betwesn the time of gap-
Pling and enalysis; on methods For elimineting the interference of tennin-
in eolorimetric tests for phosphate; on the stability of stannous chlop- "
ide reagents; on the determination of total dissolved. solids in boiler -
waters by electrical conductivity; andé on the determinaticn of chloride in
boller waters containing tannin. : o o

Boiler Water Research AP

=

Field studies were made with apecial corrogicn-test apparatus in con-
‘densate lines, which gave further information on the corrosiveness of ‘con®
d.ensatewcontaining carbonic acld; it was shown that corregive rates’ 'are"'f'f'
satisfactorily reduced when the acidity is neutrelized with en amine having
Proper volatility end alkalinity, The knowledge gilned during the Study of
the physical and chemical behavior of one mmine, cyclchexylamine, in the * -
steam system has permitted material econcmies in using the amine treatment
and has extended its application to systems for which it hed previocusly
been regerded as being too expensive, . New applications will be made at
many of the veterans hospitals » where the increased costs of boiler-water
treatment can readily be justified in preventing failures and unscheduled
outages, which cennot be tolerased i hospitals. The field studiés also
reveal thait the fundamentel relationship between corrozion rates, dis_solﬁe,dz
80868, Tlow rates, end temperatures are not known apd that many of the pre-
vailing concepts are not consistent with the available data. Coapmon errors
mede In the evalvation of such data have bée'ﬁ: own to result from unwar-.
rented extrapolation and Improper averaging.”2/ 'As a better understandﬁ}s,,
6T the corrosion brocess. and the factors involved would be expected to re-
sult in improved methods of prevention and control ; laboratory investlgd-.
tion of the influences of several. of these factors has been started. =~

_ Laboratory testing with the ewbrittlement detector showed that potaﬂ-
Sium hydroxide, like sodium hydroxide, could concentrate in.the seais and
tube ends of boilers to cause intercrystalline corrosicn and crecking of |

%5/ Berk, K. &,, Discussion oF "Tho Evaluation of Data™: . Proc., Sixth . .
Annual Water Conference, Engineeregt Sog.. Western I’ennsylvania}‘l?l,‘?f
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q—,he"boiler metal’..lig This concliusion was corroborated by tension tests In
which atressed test specimens- werse exposed to the attack of hot concentrated
poiassium hydroxide solutions. Thersfore, the treatment of boiler waters
with potassium instead of sodium chemicals is not a method of preventing
jlér-metal embrittlement. However, the practical methods of preventing
srbrittlement trouble in watera containing alkaline sodium compounds are
150 effective when potassium treatment is uged., The data cbtained from
ifiese researches 4o not support a recently ahnOunced;E?eory for the mecha-
4sm of the intercrystalline cracking of mild stee}..l‘i Six ceses of sta-
tionary boiler cracking wers reported for analysis and correlebion during
o fidcal year. The opsrating pressures ranpged from 100 to 465 pei. at
tezming rates wp to 100,000 pounds per hour. Fallures ranged in severity
rom & Single tube end to widespread seam cracking that necessitated the
replacement of the entire boller. Embrittlement detector tests had besen
fur. in units attached. to two of the poilers, and .the results had shown the
poiler water to be dangerous before the cracks were discovered. The atcu-
ulated results of embrittlement detector testa in almest 1,000 siaticnary
lants. have confirmed the effectiveness of nitrale treatment to prevent
Treatment with guebracho has also been setisfactory in many in-
and no test specimens heve falled when all the causticity in.the
g hydrolytic alkalinity of trisodium on tripc-
asgivm phosphate. in the number of cracks
ound. in the boilers of Chesapeake & Chio Reilwey locomotives also has re-
fulted fram the appilication of nitrate treatmant.

.Representatives of the Bureau of Mines have actively participated on
VeldaTuld, committee work related to boiler-wateyn reaearch. A gtandard speci-
teatlon for the embrittliement detector teattd/ has been prepared. Under
ko chairmanship. of & representative of the Bureau of Mines,.a subccmmitiee
nes prepared thres new fentative specifications. foxr methods of analysis,
volch heve been adopte 59 by the A.5.T.M.

External Corrcsion of Furnace-Wall Tubes

. The investigation.of -external gorrosion of furnace-wall tubes 1n
large sleg-tap fwrmeces,: ccnducted in cocperatlion with. the Combustion En-
flneering Co. since June- 1942, has. continued. The papers presented before

i"é/ . Berk, A. A., and Rogers, N. E., Exbrittlement Cracking in Waters Ccn-
taining Potasslum Salte: Trens., Am. Soc. Mech. Eng., vol. 675"
July 1945, pp. 529-334. : . . S
. Berk, A. A., Discussion of "Theory of Siress Corrosicn of Mild Steel':
Trans., Blectrochem.: Soc., vol. &7, 1945, p. 233, .
E@/ A.S.T.M. Designation DEGT-HET, . ST
S/ Temtative Method of Test for Totel Aluminum end Aluminum fon in In~
. dustrial Waters: -A.S.E.M. Designation pas7-hET.
~ Tentative Method of: Test for Mangenese in Industrusl Weters:
" 4.S.T.M.: Designation’ DE58-45T. ' S T
Tantative Methods of Test for Silica in Industrial Waters: A.S.T.M.
- . Designation DEHO-UST.: B o o
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the fmerican Society of Mechanical Engineers in December 19##,29/:.§;/]y
upon experiments et an erbitraery temperature of 1,0009F., ‘afforded . an ey
planation of the mechanism of attack where characteristic deposits. foung.
the site of corroslon were the water-soinble, sulfate type, bul it wag
recognized then that guantiteiive data were needed at lover temperatuyes i
approsching the nominal metal temperature of the furnace tubes in h;éﬁ:f
pressure units. ccordingly, quentlitative experiments have been made to
determine the effect of cohcentrations of SO; from 0.10 percent to 1.0 pg
cent st temperatures of 700° to 1,000%F. on (&) verious alkeli-meotél s
fates, (b) iron oxides, (c) synthetic "enamel" doposits, () actual e
deposits, (e} metallic iren, (f) various metals sultable for applicati
to furnzce tubes as protectiﬁe coatingg, end (g) these same metals in cope
tact with both S0, and "enemels.® The last item essentlelly was & series:
of corrosion testg in which the rate of attack of the respective metals s
was determined under conditions believed to simulete those favoring the.
attack on furnace tubses. :

Furnace-tube corrcsion associated with an external scale rich in iy
sulfide and magnetite, rsferred to os the "sulfide"” type of atiack to. di
tinguish it from the "enamel" type, does not occur as frequently as the
latter, but wherever it has been found the degree of atteck ususlly has:
been guite severe. Preliminary studies have been made, based upon the g
supposition that CO in furnace gasaés reduces alkali-metal sulfates' Lo sul:
fides, which then react with the tube metel to form iron sulfide. Pure £0
was pessed over KgSOy, NepS0y, glaserite, and KaFe(SOh) et 1,000° F., but
the results to date cast doubt wpon the validity of the assumed mechanism
Another approach has been to destermine the effect of FeS, in an atmospher
of up to 5 percent oxygen and at various temperatures, upcn the rete of
gorrosion of iron. It 1s believed that the data from these studies will:
provide a more rationnd explonoticn for the sulfide type ef attack.  #

7o account for local concentrations of S0: at the surface of furnace-
well tubes in slog-tep units thet ere higher thoan the over-all concentra-’
tion of S0, in furnace gases, 1t has been assimed thot when the cosl ash
adnering t® the tubes begins to slag, sulfur geses ere slowly evolved.
Experiments &re in progress to determine the copposition end the rate of «
evolutich of gases frcm several synthetic and actual cosl ashes at varlious
temperatures. o

Experiments have been conducted te determine the manner-in which = ali-
metal suifates are formed on furncce-wall-tubes. The results to date demon
strate that alkali metal vapor® in an atmosphers contzining emnll concentra
 tioms of S0x will condense on relatlvely cool surfaces os.simple or ccmpleX
sulfates, dépending cn the source of the.alkeli-meilal vepor. o

50/ Reid, w. T., Corey, R. C., and Cross, B. J., External Corrosion of :
Furnace-Wall Tubes. I. History and Ocourrence: Trans., Am. S0C.~
Mech, Eng., vol, 67, 1545, pp. 279-288. ' :

51/ Corey, R. C., Cross, B. J., cnd Reid, W. T., External Corrosion of
Furnace-Wall Tubes. 1I, Significance of Sulfate Deposits and
Sulfur Trioxide in Corrosion Mechshism: Trens., Am. Soc, Mech.
Eng., vol. 67, 1945, pp. 2£9-302. '
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