charscferistics ol tos Tittemursh oed neal in ALlegr=niy, FTayelie, Washingzon, ant
Greens Goonties, Fe., and Monongalis, Marion, Mersrell, chic, Brocss, a-d Earsock
Couriies, W, ?ﬂ.i;f ~riansive sbudy of tre washwnilisy Zetz cthows the Tain wEBIZIng
Troolem OOUIEFTE —he release o~ guifur. This probles is increaced by the wide
Yowialfons of suiiar covbent net cnly - toe row cosl, hut in tke flozt pradust.

o e meshod of cleanizg wilLl result in satistuctory wpgresing of the nigh-sulfyr
comls wo wetaliurgleal atandaxds, Ss_schzwve pining, low-gravity sezerssioz, fin=
srshing a=d froth flststior, =nd moininesions of the thoe: wust Do erployed becore
euliur cun be reduced signilicesnivliy. Coals comtatning 1.AS pereent suifur iz the
ruw prodist prssent no cxtreordinsry teclmological problem, whlle egalz conbainicz
aultur ir sxcecss of 2,27 TelceED: i tre ruw stalbe cannot Lo comsidered 55 a metal-
furaical fuel. Woen she sdfur consent of the rew eoal is in <hs 1,81 to 2.87 sar-
pe-t yerge, the Fittzbuarsgh-ned coul in ihe erem studied mey be upgradsd to messl-
lurgical sienderds oF tin desvelopwsnl and appd lzaticn of imle-slve proparstory
troatment. 5

Cpal rFroparshistt Tor Synthetlo Fusz_&

4 ztudy was made of Sho efTact of sa om ofl loszes doring tzeleliminatiun e
romtiquetishle portioss of toe csal in tre hyirogs-sation trocesE.zef The ¢ll 1oss
inoreases witr uash conbant and results in ircresped congupption of osal, hydroge:n,
pod powsr, To deterwine +rs moppoTic fimlis for slesnding conl for hydraszmaticc dus
tq vhiz ons Macior, a Compariscn Was musie of the claculated cconomic advan~egss Ta-
sul=irg Trun ths use of &2 2.3 nercent ash coal fron Took Sprizes, Wyo., 3Dd 8 £
vercent &gk comrl Irom ths sane ninlng flield 2o = 30, 000-barrel-per-Asy Fydrpgenatlion
piant,

Tabls 2 chows the meximm 23 lewebls ciegrine soFic in cembs per ben of aoal a8
reaetred for each: paresnt of &5k relactlon, ==ing cosls conbsining 1T, o0, end 10
percenl ach pluz molstire uni a weshery resovery of O End Y0 peronTT of ths rew fecd
as clean 2oul. & large sropor.ion of Lne rersining B0 aml 30 w&roent, respec=ively,
tuy he resprersd o5 niddlizga amd uLilizes cs powerhouse cgal. The caseculations re-

fleept tre deercszed uel vaius of this middling prodass,

PARELE 2. - Maxrimim allgwshle wasiing oo8Le frr dirrerert cosls for cach nlt of
- Triac-ian, cents ver ton of Tew woal, ug-received basgis

FIETA oF wacred ToAL »ovewesmesinacecisessasen; pOTOsTL =0 T
Ath plus meizture in raw amel nF received ..... porcentlls )20 Lo {1 (20 |42
Mewim o 2llodaole oost of washing for swh wils of azh
reducsic, oEmNd peT o
Tesed an Totzturs- snd ash-fren coal Teluzd et
$z,00 per fon (T veniz pEv million o100 cenaeaa.j2.8 547 2.5 5.3 kLT

Ll
|
.l

Gased on mpizisrae- snd azh-troe coal Talucd as
3l 0p zer ton [k centa per million LY eene..tl5 [ 3.0] 3.01 5.3 .50 h.n

Passd on molosture- and esh-Tres apal walzed Az

45.00 per ton {72 cenbs per nillior Butotte] wecennol9.2 BB 3] T3 A.61 5.0

%1/ Freser, Thomas, STeRbs, W. L. o0a Feiley, &. L., High-Sulfur Fizceburgh Toal:
Tparadiing in Bouulmrestern Pernasr-wania end Forthern West Virginian: Burean il
Wines Sull, L%, 1452, 70 pp.

sz2/ oremtz, ®. L., foherty, J. D,, and Dorath, E. E., Cosl Preparation Jor 3y=tie-

#ic nigaid Fusls: Am. [zst. Min, sl ¥et. #og. Tech. Fub. 28527, Tremd. AT,

Imgt. ¥in. and MeS, Eng., vol. 1LBT, 1930, zp. 507-320; Min, Eng., vol. 187,

April 1950, pp. DOT-5:0 dfgcusdgion, Truns, &n. Inat, M=, and Met., Eng..

—d =

wol. 18T, 1550, p. 1338; Min. Eng., vol. 157, 8es, 1, Haveober 1330, P. 1138,
4380 -2 -
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Tsing m cost figure of IS centa Per ton of ceal feed to the wazhery as the Dpa#
sting cozt of the washlng plant, 2+ ia Evdeibles Lo calzulote the minimim reduatimliﬂ'
agh conbert for different coals te Justify weshing the coml. These date appesn in. -
takle 3, '

TABLE 3. - Minimur reduction in ash conftent ta Justify 8 wasting cogs
ef 15 cents per ton of tew coal, wercsnt

Yield of ¥aEhed cnal 11t rasdea e areaaaaaa., LECCONG S
Ash plue molstire = rew coal as rescived e peErcert 110 {20 [50 10 |20 [T
Redustior in ash content necesEary o Justify a
wadkery cost of 15 cents Fer toz of fesd cosl.
Baged on meisture- and azl-free cosl valned mt
32.00 per ton (7 certs Feromillion Bub.w) oo, i 40| by .0 2.8 3.0 4,3“

Based on moisturs- and gsn-free coal velued ot
F4.00 ver tor (14 cenmta Ber million B.t.w.) Lo, | 3.4) 380 5.0 a0 2,736

Boased or moisture- and ash-Iree coal wvalued at
$6.00 per ton (21 sents per milliom B.t.u.) ..,.,.]2.0/( 5.2 L3l2.o]eg

Briguctiing of rosl

Tne Burssu conticued conparative Work wiil bhe Faturel Reaources Rescarch Tz- o
Etitete, Iiveraity of Wroming, on problems incident to brlguetiing of fubEituminous
voal. Fusls for briguetting were rrepared end Aried at the Bureay latoretories spa
Thez brigustted in +he Plict ple=t wt the Wilversicy, A publioutisp dezeribing this
Irvestigation wes 1ssued by the University.53/

Turing the vear, ar integrated pilot rlant for drying and briguettine cosl waz .
desiged by the Hurean and eroected at the Thiveraity of Wyomlig by the Watural Be- -
sarirces Research Inatitute. Thig pilot wnit for brozesdirg coal =2t the rate of abait
3 tons per hour is {llustreted In figure 5. The fluwidised drring prozess developed
by tie Buresu will dry anpd preheat the subhltuminoyz caal Ted to the briguetting
e ss,

OrFing Low-Henl Coals

Booiy Mountain Cosls

Investigations on tho drying of lew-renk cesls in ihe entrailned and fluidfess
State were comtimued?/ in tre email Pilot plani {1lustrated in figure £, various
gradees gnd sizez of rmoal up te thres-fourths inah wers studled in this wiit, Tt wes
found trat, when drFing eny Buwrface-dry low-rank cpal hevirg neturel hed meisture
ranging from 15 to £5 percent, the mejor operating facior was to stpike & heat bal-
ance ta sccomplish thre reqidred drying, It wus Proved tiat theoreticel end precti-
cal gperation of the drying process goingided and the perlormance of the dryer could
be estimsted in advance, Tris impertant confirmetier allges vorrect sppraisal of
the dryizg of Swfage-Ary coals without the formality or teating, 7Tt was further

22/ Boley, Coeries C., and Rice, Feai, Erigquetting of Dried Low-Raph Wegtern Cgals:
Mlv, Wrami=g Bull, 3, 1543, 76 pp,

&/ PRarry, v. F., and Wagner, E, 0., Upgrading Miseouri Basin (oals by Flesh Irying:
Colarado Echool of Mines Quarterly, wol, LS, Wwo. 2B, april 1380, oo, S7-64,

k3fo -2 -
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;Fnbserved that <he Todt practizal sise of rav sosl Dor drying In tie eztraired siate
{5 1/% by 0 ireh, buE lsrgsr sisce can be hendled =6 the natural Ted molsturs
' {poreased .

TLigcite -

American lignites sre diffcreniiated Cron solid fucls of hicher rank by theix
pigher natiural cved-moistire content of 35 o Loy percert, To gain elficizncy in ubi-
lization s=d sconcsy in trensportatles, 2% is highly desireble to reduoe this moisz-
ture caobent to 15 perceas or lses. Durirg the yesar, the Zignite Flloi Plant at
rand Forks, . Dei., drded 230 lLons of Iigsite for +he gquadruple warposs of inpror-
ing tre drying operatlcm, continuing shorage ghservaliions, makirg coozustlon tests,
and zasification, Table 4 pivsz the pertirent Jdatz snd indiestes toe improvensnk
ttained through dryFing.

TaR"® b, - Typirul awalysis of Deketa Star lignite

ZFefore | ATter
drying | drying
MOIRTUIE . ivunvnrannns cearbwrmaes eowae. DeErocnd | 37,2 | 17.M
Tipravement Tadlo ciiisvrciasas fataarmaaas Cernas - 1.z2
TTEEE THL L e m v v asnnvnennenentnssnnner. Sut,u, 00| 6,930 | 9,110

Operations were carrled oun iz large auboclewes, using & nedlfisc Fleiganor
rocess with stomn at a noninal oresswre of 400 pounds oo sguers Inch. Toi2 waa
Cpodused Prom 1 howr Lo 30 minsces, thus doublirng the capacily of tie piant and
- outting fixed cherges in kelf. Aporozizasely the =ane soount of water (5.0 a=d
57,5 peranmt of the Loital) was reooved during the shorter cyale as fwuring the
Lomger one,

A Zurmery of experinents o ke drying of ligzdite Zn ~ot oll wae publisied,ﬁﬁ!

Storege of Coal

Lew-Tank PBocky Mershuin npals

Field “rvest’gations on storage of low-rezh ocalz were aonbinned,  Tosl gpere-
tors in the Demver, (olo., erss are coneidering the adwvantages to be galeed by slor-
Do age of cosl at Industriel slarss snd mizes and are adepoing the improved zetiods of
EF storags recomrended by toe Burern, Snother model L 000-tom pile of subbitwminis

¢oal was placed ac the Jenver Faderal Center during March 1030, It will be ztudied

1o dotermi-e conditions of sisrege during the hot awrner months snd will be oohsumed
wring Lthe wincer of 15%0.

Two 5,000-ton pilss of subbituri=cus A elask coal, placed In storsge In 1548
S¢copding to Suresy recoTmendiations, show oo Indicsticns of keatirg or deterioration.

Tg dats, ercrozimately 250,000 gons of ligmite hes been piaced in starage Iz uan-
SEoped piles at the Farrison Dem in Horth Dakota. Featlng was anticipaied at one

ii; Turr, Alex, C., Oppuit, Walter k., and Kempe, Thectors W,, Tie Rate of OTFlne
: of Tdgnite in Zot 01l at 315° F.: FProc, Horta Dskeota Aced. Sei., vol. z,

lgh-g: - 32'35 '
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lotetion becange of Improper Plle-forning Fractlses, and, as expected, a smiyg fira
devoloped et that point. 45 = Feguly of dhig fire, the stn:kpiling COCuracte e
chenged tgy Specify the rolling of gach 1-faot increment o Lignite with s zhaepips,
Tooh roller ip ordsr to achiewe Erester fragramtatiog and compachige, There linTe
been ng Indigations of Lesting since the intreduztion of +he sheep'z-fagt Tolling
lecinijue,

Figure 7 shows the seourrence of lignits hede il 2nd BB in kho DUWETnOu S TXoa.
Tetlon. The norther, end of pils 3 BDPears av the right-hepg sdge of the rloteg,
Tiegure & showe how the Iimite iz 2tripped fror the bads LY power shovel asug loades
ints carry-alls for transportation to the pile sitea. (%ote the 8ime gf {ha Iisita
—UThs .} Tha 1ignite is dirized by the cArry-a'l, Ileveied by tulldassr, rolleg Wi m
sheep'a-foot roller, with Blope of the uidez oF the plle reintaines 8t akouy 179
Tze ligiter poss of the right iz gimilariy ciied lignite whick has Slackad Tor gee.
2rel days. Tha slacking aidg Ireguentntis- nrg Porlyachion by the shees's-Foo, raller,

Biarags of Dried Lignite
ZyRlags

Tre inveztigation o Sarc giorazo comdlbtion:s wes comtinied,  The oli glarags
Tils gr approximately 25 tona, whick has b2en expoaed to tie w2ather for glmoge o
Ferra withouat firinz, was replled. Tkis time, 0o sthentior whatever waz aid s
“egregation, sand pile fired at several piares o- the Euriaye,

Crne bundred ans ninety vong or freshiy dried lignite was gtored n =oveps]
Liiesm, Jezervation of these pilas 1oq to the coneiuziog thet freshly agtean-drigd
dignite gt 8ZDrorxlmately 15 Perzent moizturn oey be eafely otared for {ndeficits
Periods In piles of igp tons ar lesz, if tie Tines are remgred and the dricd ligaita

-

1224 dow in layers of Bfrroximately 15 inches,

UTILIZATION OF QAT PR COMBUBTION

fuss -Eneinsering ceryioe

LB in proavisgs years, fuel~engineering Bervice wWag rendsred o Govermment csbshe
Llishments in the selection a=d use ofF fuel ang Tusl-burnirg SqUITOest =2 in the eooe
nomizal yse of eteam. TFotgl boller-plep+ operacing-oost SCOPSTISciE were gads Far
the use o wll, ga=, ans @02l, snd the type of fuel-burning sduitment resormendsd
for eight prejects ror the Vetepanst Adrinistration. Studfes of Boiler-plent eguin-
Ment end operstion =t the Ravel Fesearcr Laboratary, Bellevue, D, O_, mnd tie Hawal
avapital, &t Albans, N, ¥1,, indicated that plegs For ednipment for thege Planba
¢ould be cranged to erfpst savings, respsctiveiy, of $52,000 ana 330,000,

Al the reguest of tie Atanic Fnepgy Conclssion, Qax RFldge, Teron., test: ard re-
SMILEncatlions were made g elimipesta Tusl-brrgieg A% culties 15 the heating slants
of a housing development. Fing] acceptanss tests were mede o fteam-generating
eGuiTment at the Weet Contyel Heating flan, Washington, T, C.; changs: shows neces-
5ary Ly proevigus testsz improvad the perforcence snd Telighility of The 2guimment sa
thet the dpecificetion requirensnts wore satisfacnnrily mei. AsEistonce was given
the Federg] Works Azerioy in the dezign af & nigh-presszgre SV¥erT [re-gip anplicaticn
Tor & large furnace fired by az underresq Fhoker: testa wewme then made for boiler
sificiency and stazk-snaoke emizgior, with waripis h2zzle arrangements a-g amecict s of
9verfire sip, whieh restuited in ke controlled elitipmtion o srake,

Specifications fer o Zew power plant gr Shiprock, W, Max., of the Buvesu of
Thdian fAffaire, wepe Ftudied, and Fixay Woréicge recommended. 4 TVEF woam meds af

h}BQ )
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a boller 2lunt of the Teterans' Hsepdtal et Suffale, X. Y., resultlng in reccmmendus-
tiong 23 to ogersticn. Services on 139 apecial problems were given =2 difforent
. Goveroment sgencies,

) Te aid Federal designers of fuel-burning equiprest to be 2nstalled in cities
*1-""" throughout the United States, a tabuletion was tade of the design reguiremsnte of

- sooke-chatement crdinances of 29 ci;—;ics.ﬁf Trte tabulatisn showed thet even after
- mehF Fears of fuel-burning preciice and caverisnce there 15 oo common standerd of
* design, the wvariationz in the rogquiremsmbz for the zsme Tyzo of equippent under the
came corditiona of operation being very grest,

Iurizg reseapsh work st the Havel Gun Fecigry, Waskington, 0, ., to evaluste

%f the significance of sulfur dicmilde and sul®ur tripwide 2n caralng corroeicn and de-
y peslts, 1t was foumd that analyticel determioetions in the gmaeous producte of cop-

c bustion for 80q and 805 =6 made By the 4,3.M.F. code metnad did not glve accurate

rezults, Minuwte gue—titics of COpTer, IOF cxerpie, in the oo8? being uzed proved

- to be cne source of the difficulty. Using certals basis procodures of the A.8,.M.E,

¥ methed, new procedures wers develcped that geve satisfactary results.j_’ﬂf

i A representaiive of the Bureau of Mizes served es chalrman of the Bureay of

: Federsl Supply Technical Jommittee oo Solid Fusls which completed A new Fedsral

= epacdfication covering the rurchase of anthrazile. Federal gosl-purchazing agenia
"% were suspiied needed informetion on mines for use in meking awards of contract, the
= his for supplying cosl to 4 oumber of eegencies beirg studied and recommendations
‘made for eward,

\ Ueoperative work with the Alr Prehsater Corp., of WellsvZile, N. Y., on the
s Drevesntion of deposits and gorrosion on sir preheaters was sontinued, sindiss being
“iecluded on the nse of alkaline Spreys, which agmeur to offer prorising possibili-
CBies. A seokion e-titled, "™pice® BEsodomiz Stwi;.r,"‘_iﬁf wsE prepared for the chopher
- "Combustion and Fuels" of the tweltth =ditic: of Keat's Meeharmical Enginesrs!

Jardbook. At the reguest of verlous Joverrment ggoneiss, operating and performance
~detm were collesled on a new type of autowetiz hestirg =3uipre-t waing enthrecite

- ta rrovide {~formation necezsary for determining the econcmic applisetion of asuck

' Bquizment to Joversmest buildizzs,

Boiler Food Water Conditionins

doslyees and pesulting recommencatione were mude an 9,335 smnples of bodiler

f Water duri-g the Flzeal yesr, az followa: 3,597 Trom the Departwent of the Army;
-LhF73 from the Depertment of the iir Fovee; 1,692 from the Veberans Adminictratien ;
M5 from the District of Colimbia Governmert; 443 frem the Cepartrment of the Havy;
£276 Trom the Pblisz Bozsing Aubhority; 272 from the Dost Office Depariment; 228 Trom
he Lepertment of Justice: 255 frem tie Buresu of Indien AfFeirs; 23 from the

eleral Zocurity Agency; 52 from the Public Heslt- fervice; 3% fron toe Genersl
®rvices Admiristration; 12 from the Departnent of fSpriculture; 10 from the lepart-
2E0t of Cowmerce; snd 3 from the Bureau of Winss. This 12 a-oub Y-percert incressc
YPer the previous year.

.
i

i

Barkley, J. F,, and Morgan, B. ®,, Ficl-Burning Ezuipmett Iitensions Reguired hy
Smoke-Abatenent Crdinencer: Burcaun of Mines o, Cire. T53F, 15320, 19 pp.
21/ Berk, A. A., ard Burdick, L. R., A Mebho? of Tect for H0s and 307 in Flue Gases:
Bureau of Mince Rept, of Investigstionz 84918, 1950, ¢ po.
:ﬁf Morgan, ®, K., Domparfzcs of Fusls. %, Typical Economic Gtuiy: Kent's
) ¥echanizel Enginsers' mandbook Fawer vol., 18th ed., 1950, Dp. 2-16 and
2-17, Johz wWilsy & fone, Inc,, Now Torx, N, T.
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Reports and recomendstioms soverice 208 snalyses of varigus Bcalog, sludgea,
and deposits, 26 miecellancous gpeeial anelyses, ard 5 aoalyses of boillor SOTHOuRAS
Vers madsa,

Five kundred and elighty special Bureau of Mines T1ed weter—tesk kita, 10,25g -2
botiles of chemicat, reagents, and 12,060 test-kit replacemsnt iters wore dlatrdbyieg
to Tarious Coverrmment activities, Distrivuting these kits end TEAZRCLE TPOM & cap. s
tral source saved Government egencise ahout $15,GOC thie Fear as compared tg aDEn- %
cerket pureciase,

Con=wlting service wac given tile Devartment of the Bavy on tie use of apecia]
boller compeunde in the Eieverdth Navel Disirict acd on fesd-water trastreni, of the
e’lMluent from kot Proceds lime-aosds eoltens:r ; the Deparimant of the aAdr Farce or
condendate treatment with Eressure-Jot eguiptent ot tha Menphie, Teon,, airpart;
the Veterans' Administration om feeding phosphate to avoid Feed-line dzparition gt
Ferry Polut, Md., and en methods of dizzolving taarin st Castle Folint, Mi,; the
Buresy of Indisn Affairs on the use of varioue boiler wahs- test wits; 5L,
Elizabet:'s Hospitel, Washington, I', C., on combral of teakage af handlicle gsaketn; :
tn= Puklic Gohools of the Dictpdict 27 Telurbis on replecing sods ngh wilth caustia 'g
gody to minimise returc-1ine carrosian; the Pureau of Federa: GurTly on uso of s ;
tamic for boiler feed-waker treetment; the Garnet Fatterzan Juntor High Schoo? ard
tae Bamngker Junior High Sshool oo Proper grarating methods te prevonl Pitiing: the .

U, &. Naval Cboservatory, Washington, O, 0., on fretructions oz boiler-weter sampling
£ul testlng: the U, 3. Ergineer Offioc, Fhilud=lpnia, Pa., an Preparation of & manggl
an boller-waser freatment; and tre Westraer Bureau on the prevention of denosits 3n
Alasksan plants, :

At the reguest of the Buresy of Yards and Docks, Dopertment of Lhe Favy, & Geat’
o several momths' durstion wag made an an electralytic achere of srevanting gcale In
boilers et the Nawvel Air Ptation, Anncostia, b, C.; ke metho® mroved €o he unsgtis-
factory, At the request of the Fublic Works Officer of the Eavel Resoarah Latoratory,
Anacostis, 0. C., a perfurzemice test was Tun arn s dsserating heater,

Eeport was received from the Albusuerdgue [mdien Selool, Alkusuergus, . Mex,,
that the cost of operating its hoiler Plact was redused $13,700 anmally by the ap-
Flicetion of Bareaw of Mines hoiler-weter treatment Practices, Hesaed on the pumher
of bollers used, thie saving agresd cloegely with a previcusly Teporled saving of
$135,000 enmually by the Atonte Energy Commission, Los alamas, &, Mox.; If cimilar
davlngs are assumed for the thousends of Federa btoilers now beine served by the
Bureau of Mines, some $20,000,000 per ¥ear eavingz are dndiceted,

43585 - 06 -



' Lnstriction bookleisiZ/ for boiler-pluch sngiresrs were cooplesed on the usze of
 en improgved tgrniz colorizeter for testing beiler water, on lesting water for cilao-
5% pide coobent, om testing hoiler water far piospiate . on testing boller weter faor

oF- cataticity, on the use of 2 hydromoter bo comirol boilor blow-down, on teslting of
 treabod condersaie for i, an boller-weher Lrestment services furnisred oy the

- ‘Boiler-Water Servicc Seciion, snd o= a new end improved method of wasting the B

of boiler water by Zndicstor paper.

Boiler-Water Research

i

Fegesrch work was coivlinusd on tte wse off cheaicals ©o prevent corrosion in com-
- densate lizes in heatirg syeiems. This condenszete, formed when stean comdensez, is
Eéiqrdizarily upidic and attacks plze vigorously; it alse uwsuelly cervies oxyges, which
ﬁiis active I corroding pips. Baiislasctory shetersrnt of corrosion ras heen fourd br
the wse of severa: Aifferenk volaiile, alkeline crganic chemicals called "aminssz ™
Fer =ny glven plenmt, the cost of surh tresting chem’zals must be balewcoed sgeizst

T the vosts of meintenance and repraconenl of pips. Froper cholco of smites mlsg nus
a bearing on gver-all costs o treatment. Flants with low fesd-wator oske-up 1ay
find it econonmical to use smin:s, and cther plants, sush ws those beving very hich
mke-up, may rind It mmecomowmlcal. For essmple, In thres large housing developmonts
L cantaintng more than iL,000 dweiling wniis, tho cpac of the snines renged freo 40 to
88 cezse per millics pounds of #iewt deliversd, and the toial zoet for the entlre
heat*ng sesson in e1! three plantz wes only $551,00, Tols lew cosb of Sreatwment 4o
very mar=ed, when comgared Lo replasemsnt costs of more dhan 2100,000 saused by cor-
rosion io w few years In a ainilar housing devslopme=c vt into operstion at avoroxi-
g netely the zene Line bub wwsing no preventive metiodés. TFor plaris wheps The Fead-

P vEter Take-up is so high towl crerical treatmenc with artines is u—econcidecsI, 2
eheaper chenival is neesed; conslievali™e progress -85 coes made with tasbs to deter-
mre tre comdftdurs wnder woick rel=tively lnewtonsiva chemicale, such 23 emroria,
can be pfed succsesfully.,

. Mazy Industrlal grovesess regwire the heatirg or bollizg of ceustic soda fsodium
hyirnxids) soiubisms. ALD 4an Treguerntly the vessels Involved develen cracka in
Aghly siressed parts, 2ok wg rivet zesds, rivetcd scems, welds, and pipe corneet’ons.
These oracks are for tie mest part interersystelline snd ave identfcal bo Ghose FTo—
dured in the seamz of owosw bollers. s res<"ts of a ierge munber of lakoratory

EE?_*&E Izstrzctionz for Lse of Iopraved Edﬁgarntcr Zor Tapnin by Eai-er-water Colan:
Bureau of Mines Form BAS 24, 1550, L pp,

B/ Tnztructlons for Desermining Chleride Concenbrsticm iz Weter by Usc of Bureau
of Mizes Chemlcal Beagenis: Buaress of Mines ¥oro BFVS lh, 155G, T pp.

¢/ Instrustiors for Pureau of Mires Doller-Waler Test Kit Tor Frogpiegte:  Bureau
of Mines Form EW2 1%, 1943, 7 oo,

4/ Instructions for Bures: of Minos Bollsr-Water Test Kit far Cauzticity:
Bureau i Mines Form BWS 16, 1sha, 12 po.

E; Imstructions Zor Uring aZoiler-Water Hydrometer to Test for Tensily wi oo
Guide Cor Bigwilowr Jontrcl: Bureew of Minez Form BWS 17, 1c4G, T po.

£/ Instrzetlons for Burssu of Mines Test Kil for pH of Trested Condensabe:
Bureau of Mines Farz BWws 28, 13Lk9, 2 pp,

g/ Eodler-Water Trosfperd Ssrvices FurmiZshed hy the Boller-Wator Sepvice Sections
Buresu of Mizes Foro GWS 15, 1550, 23 pp.

h/ Tmstrustions for Test 2% Jor pE of Poilsr Weier by Indicetor Pazer; Fureda
of MInsz Form EWS A0, 1990, @ =n,
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tests are glven Iz figurs 9, which shows tomperature Elotted agalnst caustlc coneen.
tration 00/ £31 tre cracking oosurred in & weli-defines zone, roughly stove 1809 p
2nd between 15 and 40 percent sodium hydrazide. Within thle zeme the probesility o
crack developrent was sbeu: L0 percent, Avoidsoce of the severe-cracking zome ouh.
Lined by thls study should gresetly reduce the probability of such cracking iz indug..
trisl practice, but it cemnet pe said that corditicms oubside this uoms will o
Frofuce cracking in highly stressed stesl over long periods of tims,

croke Abatsment

 Wark on srgkc-abetemert zroblems contfrued gurite astive throughout tie United
States, CQlties requesiing Burssu of Mines puclicatlons and consulsing ssrvice ir-
crude the follawing: Frovidence, R. I.; Eemeswgod, T11,; Dearborn ard Wyandotie,
Mick,; Easb Syracuse, Oreat Heck, emd Pern Yan, H. ¥.; Cumberland, Kd,; Indiawapolis,
InZ.; Bogote, &, J.; Springfield and lLeyton, Onida; Tes Moines, Towa; and Philadeiphia,
Fe. Upon request, ap engireer of the Bureau of Mines met in comfers-oe wilth the
smoke-regulation engineers of a rumber of citiss in the Deiroit-Windsor ares to diz-
cufd proper handling of sooke-sbetement problems.  Work on smoe-sbetemecnt sroblere
for the Inkernational Joint Commission was continuwod by its Pechnisal advizary Bcaprd
on ALY Pollutiorn, which includes s Bureau of Minss engireer. Recamrrendatioms were
oude Jar sbaiing the sroke from vessels on the Detroit River and iis tributarias,
including the esteblishment of a Jurisdictional authority and the wording of a zmgke-
shatemeob ardineses,

LT By N

Combuetlan

A coapter on cambustion of solid fuels was miblisied o the twalfth editirs cf
Eent's Mechanleal Erginesrs® Hazﬂbook.élf Tihis chapter discusesd principls: of cor-
hustior, stolchiommetry and cnergetica of combustlon, snd comSustlion calculatisnz of
two tFpes of material belanses grd an energy or hest-helance Type.

Corrosion of Wail Fubes in Steat Generators

Extenied studies of the mechanizx of external corrosion of fumase-well tubes
of hign-rapacity, slag-tap boller furneccs were begun in 19%5 by the Buresu of Mirces
In cogperatico with the Combustion Exgineering Co, These studies have shown that
liguid sl¥mli-metal pyrosulfates cen be Formed under operating conditiosa from d=-
pasits of alkrli-metal sulfates on the tubes. The rate of atteck will be conaider-
ebly kigher when tze alkali-metal sulfates, or “eropel” derosits, forr a 1iguid phase
tnan when a ligquid phase is not formed, The phese boundaries for tiree compasiticns
of alkall-metal sulfetes in the systen MzBQ) -5303 have beer estutlished. The sondi-
tigns for the thermal decorpesition of coml gah, loadinmg to the furmation of the 505
necedsary for the ¢orrnsivs process, have been determined. #lkali-metal suifate
dezosits on furmace tubes are believed to reas-it Trom volatillizabtion of alielics in
the cnal, which condense oz corresponding oxides on the tubes and ther convert fa
eulfates by reaction witk 5-33 In tie furnuce atmesghers. Furnace-wall-tube ahtack,
aszpelated with depoaits condisting meinly of FalB, ie belileved to be relaied to tne
depoeltion of pyrites on tEe tibes, The r¥rites originete frem cosrze coal o coal
trat it puorly distribwtes in the burners witn reapect to gfize. Tt adheres to de-
poalts previcusly formed, of elksli-metal gulfates, oxidizes relatively slowly to

G0/ Berk, A. A., and Waldeck, W, F., Caugtic Impger Zone: Chemical Eng., voi. 57,
Tune 1950, pp. 235, 036, 230,

61/ Corey, Richard €., and Graf, Ernest G., Jombustiom: Keni'e Mechenioel Enginsers'
Handboaok, Power vol., 12th ed,, 1950, pp. 2-03 o 2-12, Jokn Wiley & Sonz,
Toc,, New Tork, N, T.
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