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coals, particularly low-cost coals of very large resServe volume and to &
velop supercoal clesning metacds 5o’ tréat these coals, . ‘ .
 Ash is so deleterious in cozl uged in the hydrogenation Process fop
ducing synthetic 1igquid fuel thal +he cowl ‘employed T
¢leaned to an ash' confent lower than the limit nsually considefed écon
In meking the. separa‘oi‘e'n:betWeen -goal and impurity in the finer-sizes,’
as 1k-mesh, the flotation process offers the most promise, Actordingly;
tation tests were made:on Ysmesh coal: frem the Pitvighurgh bed in the. Bar
Experimental mine ab BHucEton, "Kef"QSiﬁé‘_TWéLS'_“ superidr Lo 211 other reage:
tried, . With:a single recleéaning of - théirroth,’ +he ash was reduced Irom
t0. 3.3 percent; the -r.yieldf-?‘c)f-"cleaﬁ)c,oé.lf at tHig ash comtent amounted 1o B
percehx,_.Eloatranarsimk:testsfindicaie £hat about 50 ‘percent of the cos’
available et 2.0 ‘percemt ash, BUL none of the flotetion neagents tried’

selective enough- to: givef“.&proﬂuct of this quality.

Fourteen midwestern and western coals were gampled and tested by a’newl

developed technigue of ~yery close "gravity'floa't—and—sinl: tegting. Thesse

tests showed that nearly 211 the coals exsmined contain Fractions amounbti
o as much as 50 percent of the total raw material of an ash content as il

- as 2.5 percent. This fact was esta‘olishéd.‘by saparating +the sarples at yep
- low specific gravitiss - substantially below ‘the range of current coal-waghi
. practice —- 80 a8 to separate the pieces of very pure cogl from the piec
slightly higher .in ash.. This, if separations could be made at such prec
gravities, any :of the corresponding products indicatéd could be obtained,
sults of detailed float-and-sihk studies on the possibilities of produci

an exdepsiorally low-ash product from PittSburgh'béd,” Bruceton mire, it
nous coal were published. 2/ Figure 13, taken From this publicablon, ‘rep
sente- grephically a typical coal specific-gravity coneist.  Bach horizont
black band represents & certain portion of the sample diffe ' th
jacent band by 0.01 specific gravity. Tn® first colurm at .

the yield by cumulative weight and the second colymn the cumulative 284
tent of the washed coal +that would be obtained by cutting the ravw coal ir
washery along the.specific ‘gravity line indicaled by the specific gravit
dicated at the left side of the chart. . -

Removal of Bxtraneous Material from Coal

" A pilot-plant unit, pased on a new Bureau of Mines process for clean
and dewatering the fine.sizes of cogl found arownd coal-propar
vag installed by the cooperating company “in Alabama. ' The resulits S0 far 0
tained are gatisfactory with respect to ash reduction, to recovery, and o
dewasering of coal; capacity 1s <till scmewhat in doubt. To obtain regqui
data a8 to the capacities of 2-cell and 4-cell combinations, the company
plans to install anothner wmit. - S

The feasibility of using concenbrating tables for recovering CoOke bre

from old beehive coke. dumps has been demonstrated, under Buread of Mines
gupervision, at one plent. S : - S v '

ko) Fraser, L., Crentz, W. L., Cooper, H. M., apernethy, R. Fo, and Barre
0. T., Low-Graviiy Float-and-Sink Separations of Bituminous Coal Sal

ples: Bureau of Mines Rept. of Investigations 3812, 1945, 11 PD-
S : B ]
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Separation desired L1.37
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Line AA indicates separation desired,

Figure 13, ~ Chart of typical coal specific-gravity coasist.
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Those engaged in washlng coal on tables have long reallzed the need of
nonchOKlng hyaraullo classlfler. Ks'a 1"esult of Byreau of Mines research,
this nonchoklng reature was prov1ded hy a "oerloﬁlc pincer" which insures a
‘onstant and controlied “low ot partlcles througn an oversize orifice,
ith sonme modifications in deslgn, the classifiér and pincer are being used
h.the laboratory to treat 3. tons of coal per hour. It i8 -planned to 4se
% small tables in the unit to demonstrate the advantages of cla851f1"atlon
r “tabling.

Preoision Jigging'of Coal'

ALl gravity-concentration processes even 1ncludrng the new heavvfmedla
rocesses, ‘are_ Influenced to some-degree by particle size- and shape, Al-
‘h ugh speolzlb gravity is usually. congidered the predomlnaolng influence in
hese separations size And- shape under some circumstances- may: completely
teract the- effecs of spscific gravity. Laboratory float-and-sink sepa-
tions fall to zppraise the size aznd ghape effects. For: this. Teason, in in-
preting float-and-sink data,- it 1s:decessarJ to allow for the effect of
h factors as particle size and shape and a general plant efficiency factor,
precision jig furnishes experimental data to facilitate this practical
in erpretatlon of basic Washabll*ty data, A laboratory batch Jig of unusual
r clsion’ was developed to- Supniement Washabllluy date obtained by standard
Tan 't—and-51nk tosts.5l

Flgure lL shiows the g and flgure 15 the bas et and sklmmer. In using
ig a remevable bhasket 9. inches .in diareter and. 7 inchea. in- 'depth is am—
arge for conl not coarser than O. S-inch diemeter. The.use of about 6
of steelr punchings to form a layer about 0.5 inch deep provides uni-
%ﬁrm dlstrloutron of water throughout the bed. Before the coal is added to
asket, the punchings are jigged for several minutes with a long stroke
L with much yater for leveling and orientation, The jigging of a sized
has been found to be equally effective for predominately pulsion or. pre-
ately suactidn action. ' To reduce hubching suction should be avoided,
0 prevent the. overflowing of -fine, light particles (28- 4o 5;~mesh) the
on should not Pe skeceéksive, In a test with Fina material, it was quite
&S to achieve a balance between plunger stroke and hydraulic water, so that
16 bed. opens on the pulsion stroke but does not overflow the basket, A pre-
ent . wvith a wettlnv reagenu iz reguired for fine coal, Upon removai of
asket, as many strata as may be deS1red can be skimmed O&f

_T ble 7 coutalns data fram float-and-sink and batch -Jig testlng of lh—
nesh and 3/8-inch to 3-mesh raw coal. For each size, the weight, per-
ig” obtalned by the Iloau—and gink fractionation, ”he determined ash
ts of the Iloat-ard-81nk fractions are recordod and the ash contents of

CQG C D., and Cogalll W. H., Periodic Pircer to Control flow of Vet
Ore. Pulp through an Crlfroe. Bureau of Mines Rept. ol Investlgatlons
3?50 94k, 6 Do, ' .

G. D, and Coghili, W, H., Precision Jigging as a Substitute for
Laboratorj Sink~Float:, Bu“eau of Mlnes Pent of Investlgatlons 5?69,
lOJ-H-l-, T PD. .
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the jig fractions of corresnondlng welight percent wers caloulated fro
batch-jig comilative curves. The float-and-sink data for the i~ 1o 2
gize show that 54.1 percent of the gample 1s coal with an average ash COnta
of 5.8 percent. By this jig, the ask cc.ent of the corresponding fra o
was 7.9 percent, These data illustrate the application of the test. jige
estimating probable commercial jig performance by re;erence to the fundam
specific-gravity cnarac+e“18tlc of the coal, :

”ABLE Te = Comparison of orecision batch Jigging Wluh
flogt~and-sink fractlonatlon of rav coal

(-

1k- t6 20-mesh _
| Weight tAsh in specific- Batch~jig-
‘Specific gra\fltyi percenﬁ gravity fractions iagh, percent
Float 1.30 5.1 L 5.8 o 7:9°
1,30 -1,38 ... 2k.5 | 1.5 ' 10.8

3.8 S36.2 ] 3Tl
7.5 5.9 Y -
100.0 16,1 . 16.1

"1.50 ~1.70

1
]
i
1.38 <1,50 ! 10,1 C 23,0 - 22,0
]
!
i
i
3

3/8~inch to 3-mesh '

] - Weight ;Ash in specific- Batch-jig
Specific gravity | percent |gravity fractions jash, percent
Float 1.30 | 21.1 o C ... B
1.30 =1.38 B . i .11.8

1,30 =1,50 S11.2- S 2h,o
1.50 -1.70 Che |- - S 39k
Sink -1.70 ' . 69.h

-20.8

Characteristics of Coal—Cleaningf?rocessés

The perfOﬂmance characterlstlcs of coal-cleanlﬁg pfocesses must be;c
gldered in selecting equipment for a particular application; with coals
are difficult to clean, performance is of primary importance.. A recent
port 2 pwovldes a detailed Gomparison of. the performance of three commol
used units treating the sams coal - a pneumatbic Jig: ¥nown as the air~flo
cleaner, & poeunatic table, .and.s Baum-type Jig. . The pneumatic.jig and “pr
matic table effected ash reductions .of 1.6 and 2.0 percent, respectlvely
efficiencies of §2.5 and 95.9 percent; in com@arlson, the Baum—tyve jig res
duced the ash content by 6.5 percent and operated at an eff1c1ency .of 97
percent. In all three cleening units, the sharpness of the separatlon -ef
fected hetween ¢lean coal and 1mpur1tv decreased with deciease in partlcl
gize, With both pneumstic nnits the modifying effect of particle size- wa
so marked that no cleaning was accomplished in the material finer tnan

52/ Yancey, E. F., and Geer; M. R., Coal-cleaning Performsnce - COAQarJSOn
of Pneumatic Jig, Pneumatlc Table, =nd Baum-type Jig: Am, Inst Min
and Met. Lng., TPech. Pub. 1883, 1945, 16 pp. \

ol | 56 -
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= the: - L S il .
28—mesh.. With-the: DaHMrtyDe Jlg, however, the efflclency of the separatlon _
between coal and refuse was influenced much less by particie size and a sub—‘

tential reduction in ash content wag efTected in the sizes finer than 20-

Cnemlstry of Coal Gleanlng

ter f—/a recent oook publlshed urder the ausn¢ces of the National Research
oun61l Coal cleaning:touches the fleld of chemlstry prlnclpally 'in flo=-
Ftlon, the flocculation of slurry, dustproofing,.the. extraction of ash~-
orming impurities by treatment with acids, and heavy—medla ‘processes, Thes'
pects of coal cleaning are eritically reviewed., Also included in the chap=-
ig a discussion of the impurities occurring in coal tbat are remOVable
leanlng, and the effect: of their removal on utlllzatlon. :

Prepara+1oq Tests of Toledo, Uash., Lignite

One of the few coal d69031ts in Washington, that offers promise of belng
teriable to strip mining is a bed.of lignite occurring near Toledo in Lewis
wnty. Exploration by private companies. indicated that the llgnlte averages
pout 40 feet in thickness and that the cover averages some L3 feet, Added
srest attaches to this propexrty because’'it is within 20 miles by nlghway
i, high-grade clay deposit at Castle Rock, Since improving the gquality of
coal appeaied to.be the.criticgl factor upon whlch ‘development of the
rty depends, the Bureau of Mines undertock coal-preparation tests to de-
Tmine- the quallty of coal thﬁt could be prodiced and the treatment needed
repare it for the market. 2_/ Thisg investigabion showed that coal obiain-
f:om the deposit near Toledo, Wash., ‘would contain not less than 3% per-
t moisture and 12 tol 17 percent ash on the bed-moisture basis oF 19 to.25
ent on the molsture~free basis, depending upon” the size of coal. and method
paration, The heauln value on the bed-moisture basis would bhe 6,000
00 B.t.u. per pouna. If ‘mined cheaply by stripping, the coal could be
a8 a low cost Tuel in-a suitably designed boiler plant near the property,

be.:CO .' : i o its-low calorific’ vaiue, however, ‘it probably could not be shipped
118 : 0mpe itlon with nlbn grade coals to more distant points. of consumptlon.
ant _ S _
ymon : ' : Mlscellaneous Washabllltz_@xahlnatlons. ;

and 0 C 'WéShablllty examlnatlons and in some instances wasnlng teals were made-

' 2ls. from Alaska, Montana, Oregon, and Washlngton. Some of these coals

m new nines that are belng developed; others were “Frém mines at whﬂch
ing plants will be required to provide coal of bettev quallty for the '

ancey, H. F.,'ani Geer, M. R., The Cleanlng of Coal: HNat. Research'

;é 2 s 2 wrouncil (H. 4, Lowry, ed. ), Chemlotff of Coal Utilization, New York,
an N o ol. 1, 1943, »p. 572-599 . L

: ey, . H F., and .Geer, M. R., Preparatlon Tests of Lignite from a
patiis S bosit near Toledo, Lewis County, Wash..‘ Bureau of Mines Rept. of

nvegtigations, ;795, 19&5, 14 pp..
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postwer market. Recent washability data for Alabams coals are being yud
mining companies in designing preparation planta at two mines recentl
into prodvction. - . - i . : ' '

Reclalming of Beeghive Coke

Emall coke that was discarded by the beghive industry for many de
pecause it was not accepiabie to industrial consumers at the time of ;
tion was removed during the war from old coke dumps and reclaimed by
ing, hand picking, and occasiomally washing operations. Coke from we
Pennsylvania dumps alone furnished - -sbout 250,000 tons of badly needed
fuel during the year., The major part of this -reclaiming was done by
.operators; because it-was of temporary hatﬁré; no Facilitlies wers instyl¥ed
£ determine the quality of outpub. At the réduest of the Soild Fuels
igtraticH -for War, Bureau englneers visited and sempled the product at
211 such plants at.least once during the year. Operators were kept informeds
on all developments for expediting production or improving the guality
this emergency fuel.. Resulis. of all analyses of. ihe product were furnishé
the Solid Fuels Adwinistration so that the consuming public was protecte
agaifgt wnsérupulous operatodrs, The best Sperators produced coke of an
conteht?rangingifrom.lh 1025 percent, whereas poor operators s0ld som
cigimed codl-having an ash comtent as high or higher than 25 percent.,

STORAGE OF COAL

- Action of Coal in Storagé

Aqti#ities-on the storage of coal included laboratcry investigationsson
the relative tendency .of 26 coals to.heat spontaneocusly and interpretatd
and. correlations‘of_the'data obiained with: cbserved field experiences .
storage of thess and similar cosls.. Most of these coals were tested atith
request of the War Department. Represeniative bitumineus and-subbitumingl
coals from & States in this couniry and from the Lote and Schwager wining
areas in Chile, South America, were tested,  The .cozls included; .2 medinm
volatile bituminous coals - 1 from Alabama and 1 from West Virgimla; T
volatile A bituminous coals - 1 from Alabama, 1 from Colorado, 1 from Wes
Virginia, and 4 from Chile; 9 high-volatile B bituminous cogls.~. 2 from;
Colorado, 2 from Illinois, 1 from Indiana, 5 from Kentucky, and 1 from Mis
souri; 8 high-volatile C bituminous coals - 1 from Colorado, 1 from i1lin
2 “Prom Indiana, % from Missourl, and 1 fromw Ohio; and 2 subbituminous A
1 from Orégon end 1 from Wyoming. Althougs coneiderable variation-in heat
“tendency was observed for individual coals within the several ranges .of”
averages for the severasl renks proved the general rule that the tendency
coz]l to heat spontaneously in storage varies inversely with its rank., Mo
over, . check tests-on individual coals made under comparable conditions by
another method in which the rate of consumption of oxygen 18 determined absi
2129 %, in air gave closé agreément with resulis obtained by this direct
adiabatic calorimeter test. For the several ranges in rank, the averages
comparetive self-hesting rates st 212° F, in the adiabatic calorimeter tesh
based on'a value of 1 for a ‘typital, high~volatile A bitumineus, Pittsburghs
bed, coal, were: Medium-volatile 0.80; high volatile A, 2.9; high-volatil

olph ‘ o - 58 -
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6 7; high-volatile C, 10.8; end subbituminous A, 7.2. The last value is
_ w because these 2 subbzmumlnous 4 conls had already oxidized appreciably
hen received for test; earlier work on two other subbituminous A ccals gave
value of 1k, l

A vaper descrlblng the adlabatlc calorlmeter test method for determlning
_he spontaneous heating tendéney of coal and summarizlng the results obtg ed
-39 bituminous and 6 subbituminous coals and 1 lignite was published. 22
asults . on several of the coals tested durlng the present fiscal year were in=-
cluded._ It was found that the spontanecus-heating tendencies of coals depend
(l) The nature or rank of the coal, the, heatlng increasing with decreas-
'1ng rank; (2) “the” temperature at'which the ‘coal is’ stored, the rate of reaction
Y aszng very rapldly With rise in temperature; (3) the past history of the
' the reaction rate) de¢reasing rapidly. with increased time of storage and
uantlty oF oxygen conevméd; (4) the availability of oxygen, the rate of oxi-
ion being proportional to the oxygen.concentration in contact with the
:yaised to the 0.66 power; (5) the particle size and effective surface
ares, the rate of oxldation being proportional to the cube root of the surface
a and {6) the ﬁDlStUTG and ash confent of the coal which tend to reduce

Upon reques consultlng serv1ce on varlous conl-etorage problems was
n.to sevéral Government estaolishmenus and 1naustrles. Consulting ser-
as given 'to.'the dar Department cn g fire im'a coal plle in Missouri; oo
1 ting tendencies and storage of'Bev1er, Mo., coal; on methods of ‘storage
003 Bay, Oreg,; coal and on stOﬂage of coal and temperature measurement
al piles gt Fort Belv01r, Va. & gtudy was uade for the War Department .
*ious’ pronosed formvlas For de%ermlnlng the amounb of coal in storage -
leg of three spe01¢1c snapes, ‘a sirplified scheme ‘wag deéveloped Tor maklng
‘timates., Another Studj‘at Camp Carson; 0010., for the War Departsent
vided new 1nformatlon o’ suorlng Tump subnltamlnous coal, - Consuliing ser= .
%ﬁ‘ a9 éiven to. the Navy . Deparument on determlnlng the amount of ccal in '
g8, and on methods of storing coal at the Wasnlngton Navy Yard.- The
of Mines ¢uvn1ahed mauerlal and assisted the Havy Department in. pre-
Ng-a bulletln [o7e] coal handllng ‘and storage Tor distribution to the vari-
AT plantd of the Navy. A series of questlons and andwers covering home
Qra ¢ of subbituminous coal was nregared at the request of the Division of
- Fuels Administration fOf War for use in a campalign to -indude householders
“re“such coal durzng “the sunmer, thug supplylng ‘domesgtic needs and alle- -
Jie PrOduCulon and distribution loads in the later months. Consultlng
[Ces were given to the Department of ‘Justice‘on the ‘stordge of subbltum1~:
._Qal at Englexood Cole.; to the Publ¢c Bulldlngs Admlnlstratlon ‘on’
§'for coal—storage plles, and uo uhe ianna Coal Co. of Oth on the dlf-l

der J.E Sch&ldt L D., S"be.nne:.,--w A., e.nd. Dav—:Ls-,- J.ﬁD.-,-.Be.latlved
Spontaneous Heating Tenqencies 01 Coals' Bureau of Mlnes Tech. Paper ..
81, 1545, 2k pp. A e el A
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Effect of Oxidation on Physical and Chemical Properties of Coal

LA comprehensive article disséussing thg'significéht‘changes”in'the.phys
cal’mnd chémicel properties of coal that occur upon’ exposure to air at &
pheric. temperatures was published.22/ Changes observed in storage piles,”
studies. of the réte_of the oxidation reaction under controlled conditicna
chafacteristic : rates.of oxidation of various coals, the mechanism of the
oxidation reaction and thé ihfhiénce of the Physical structure of coal,

methodstoF measuting peintive tendencies toward spontanecus ighliion, the
fect .of oxidabioh on the properties of coal, and the relative storability
various coals were difcissed. Various factors, such as temperature, Oxyge:
concentration, and particle size and composition of the coal, that affect

thé storage properties of coal, its corbusiion characteristics, and the yi
and quality of itg carbonization products, were congidered in detail.

UTILIZATION - OF COAL

“Combiistion

Fuel-Engineerinhg Service

Fuel~engihéering service to Government establishments with respect to4
the selection and use of fuels and fuel-burning equipment was continued. Spe
cizl surveys of varione problems were made.at. requesis of the Navy Departnel
the War Department, the Vstional Housing Agency, the Veterans Administratio
the Department of Agriculture, the Department of Justice, and a number of’
Government heating plants in the Washington, (D.C.), area. Studies and anaz
ges .of the corrosive deposits on boiler tubes and the econcmizer at the Wag
ington Navy Yard power plant showed thém to be high in sulfates resulting ™
from-sulfur dioxide and sulfur trioxide in the products of combustion.  Sin
lar boilert and fuel-burning equipment using the Same coal did not experie

such deposits. Special collecting tubes that could be kept at various tet-
peratures were used in numercus pleces throughout the path of the products
of combustion. It was found thet the acoumulation of deposits depends on tH
type. of fuel-burning equipment, the amount of sulfwr in and the type of coal
the temperatures of the gases and the tubes, and apparently the amount of f1¥]
ash, At the regquest of the Navy Department, studies were made of two poiler
at an industrisl plant at Hopewell, Va., and at a public utility plant in
Washington, D. C. Products of combustion were analyzed for sulfur trioxide
content; the A,S.T.M, code method for meking such tests was Tound to be tns
isfactory. Changes in stoker operation gave some relief; special eguipment
4o affect combustion is being installed in one boiler, Troublesone boiler-
tube deposits which forced operators to teke sach boiler off the line ever;

2 4o .4 weeks at the Haval Aviation Supply Depct ab Philadelphia, Pa., were
analyzed, as well as the ash from three anthrzcite coals then used; slagging’
was prevented by eliminating use of two of +he ccals. The proper type of °
coal and the amount of coal required Tor a proposed Navy project. in Vermont

56/ Sohmidt, L. D., Changes in Coal During Stordge: Nat. Research Council
- (H. .H. Lowry, ed.), Chemistry of Coal Utilization, Hew York, Yol. 1,
1945, pp. 627-676.

th : - 60 -
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ere determined,; Studies vere begun to determine the fuel efflc:f.ency at each -
‘plant. undér. the command of the Army Regional Headquarters, Ninth Service Coms
mend.,. at Salt Lal*'e Cl’by Utah. . At requests of the National Housing Agency,.
gecn.flcatlens were, studled. and rec ommendat:.cns made. covering refractory plas-
ticg and fire brz_c‘v for- furnaces at’ Greenbelt ‘Md.; a telk on coal conservas @
ion anfl ’oo:.ler—plan’c maintenance was given 'Defore a conference of superin- ...
endents of projects at Hew York City. _At. requests of the Veterans »
'dmztnlstratlon, over—al_l cperatmg césts using different fuels were. determned :
‘or plants at Crand Junction, Colo.,. Nilm:.ngtoq, Del., Kansas City, Mo., R
ecksklll N. Y., Salisbury, N, C,, Pittsburgh, Pa., and Providence, Ri-IJ).
_'ecls:l.cns as, to coal size were madge for planis at Lyons, N¢ J., and Iakeside,
Ja..,. and t:me of fuel and eguipment Tor 1ts use were determned. for a proj--
L. at Fargo, N Daka A series of three talks on fuel efficicncy and. bo:x.ler-
1% operation was ‘given befors a group of boiler-plant engineers from' . ..
erans Administration plants in the general vicinity of Chicags, k.  Ab.
veg_uests of the Depaytiment of Agr'lculture , a survey was made alt Beltéville, -
ﬁd.., of the Central Office heating plant to detcrmins nceded changes. in fur-~
ce design and.pxroper coal for use, and an investigation was conducted of
he. overloading of a motor driving an. Induced-drafi fan at the boiler pla.nt
of: the Horticultural Station. Furnace -changes ncéded: for burning slabs at =
e Mill Point, W. Va., project were studied at the request of the Department
Justice. ‘ The amount of sdded condenser water needed and the piping requlred":"
brmg this water fron the Anacogtia River were determined and récommendas=: e
ons made on proposed new equirment at the Capltol Power Plant,. Spec:L.s.a.ca—
onsg: for stokers,; prepared by the Purchasing Division of tie Department of
Irg{terlor, for Kl:l.ngle Mension, Washington;D. C., were studied and changes
ecommendations were made, Spocifications were reviewed, changea mad.e,
=eeul ting bids analyzed for boiler feed-water requirenents:at Howard - )
Work. was ccntlnucé. on. the contract change order of new povwer-.
Ah acceptance ‘best ryn.on‘a -

t

mad.e > and. ‘a test run showed a Sa,tlsfactory outcome, A new ccndenser
A, had. to be replaced. because of unsatisfactory verformence. A prcposegi.
~out for new boilers, inciuding type, size, and type of fuel-burning
Bment, was determined for the Bircau of Mines Station at Bruceton, Pa,
_f:Lcatlcns for boilers =nd stckers were studied and changes recomrended.;
on boilers and stokers were analyzed and recommendations made as to &dc-
ance, A cooperative study by the Air Preheater Corporation, New York
and 'l:.hc Burcau of Mines has.bcen.planned at a public utility plant in
1ests w:LJJ. be ma,de on d.lfi‘ercnt klnd.s of construction
Welghcs and th:Lclmcsses

Bcller Feed_—-WaT,er Ccndl‘cionlng

AnaJ.ySes and resu}_uqt; ‘recormendations were made on 18,185 sampies of
uring the fiscal year as-follows: 16,610 samples Prom thé War Depart-
610 from the Veterans Administration; 945 from the Office. of Indian -

lrg; 21k from the Départment of Justice; 186 from: District plantd; 6T -
he Post Office Department; 5% from:the Vnited States Public-Health Ser~
49 from the National Housing Agenoy; 24 from the Navy Department; 22
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from.the Deperument of Agrlculture 2 from the war Relocatlon Authorltj
2 from the Buresau of Mlnes, Renorts were made ory analyses of -11 vciler ¢ m-
pounds 30 boiler scalés and Slndges,. and 10 oil conuamlnaelans. .One h
and. elbhij—tnree spe01al Bureau of Mines Field vater test kits, . 15,3_1 bo
tles of chemical reagents, and 13,9 39 test-kit replacement items were digt
uted, wostly to Army posts. At the reguest of the Maritime Comm1351on,_-'
'was mede of b01ler Teéd-water pump corrogion dlfflCUIthS“Oﬂ ships; specia
. teste were made on thu steblllty of cyclOLexylamlne at hlgh Dregsure -and
peratures. At the reqaest of the War Department, a etudy was made of bol
water treatment” and reGOEEEndatlons made as to ch01ce and ammunt of chemi
1o be used in locomd ives operaued by the Army. At the req»es+ oﬁ-the Frq
curement DlVlblOn, & stud wag made of a proposed method For gnalyzing P01}
phosphatesJ dnd a gifferent method was developed for use. At regquests - of the
Veterans Aﬁmlnlstratlon,e new test procedure was developed for ana1321ng
chloride oontenu, and boliler feed~water COH&lthﬁ’ng was, dlseussea eezor-
group of englneers from Veterans! plants in the Chlcago area. . A study ¥
made of tﬂo accuracJ ;of “the yellow Bspot dlameter metnod of testlng for  pho;
phate and the eff ect of bleachlng of temnin on the phosphate test i Tent
on thle work was rade at' a meeting of War Department b01ler—water engingsrs
at Atlant "Ga. TAT the reguest of the District Govevnment -1 study’Was magds
of foamlnb dlfflcultles caused by‘a boiler-water compound used for se !
cracks_in cast-lron boilers; etperlments with and enalyees of the compo
resulted in eliminating its further use, . A nev test kit was deve oped. for
determlnlﬁg ‘sodium ‘sulfate in boiler water ard an ins truction boohlet com,
pleted dzreotlons were pfepared *oﬁwﬁleld test¢n5 of.tannln. A ooller ki)

D. €, Consultlng service oo’ varlous other’ problems of bozeer feed—waueu
ditioning was glven to 30 Government agencies. To help b01¢eh operat ors . ¥h
.have not gtudied chemistry to understend the essentlals of 001ler feednwat
'condltlonlng, questlons ahd snswers on this subject heve been publ- hed.<
This publlcatlon is a reprlnu of part of a l§?-puge bOOklEu 01 the same it

book 3 in 1936

A pdper descrlblng the use of cyclohexylamlne Tor’ nreventlng ‘corrosion
steam-heating systems, discussed 1n§i7st Year's: report, Was repgbllehei ‘and.
abstracted in several Dubllcatlons. S C e B 2

301ler Feedeeter Reeearch

The heavy 1nvestment of more than $j©0 OOO 000 in steam-heating systeme
at Army camps alone and rapid deterlofatlon of a part of the pLPing Lndew

P

57/ Barkley, J. F., Guestions and Answe 5 on ﬁ01ler Feed Water Condl+1oq1ng
Coal-Heat, vol. 46, Octcber 1G4k, ppy .50, 53-5k;.. vol. 47, Jamwary 1945
pp. 35, 38-39; February 1945, pp, L0-41, 56; March 1945, pp. 50-51, 57
Q_/ Berk, A. A., Observations on the Use of Cyclobe rylamine in Stesm Heatin
Systems. Proc, Nat, District Heating AsSsot., vol. 33, 19kk; pe.‘m72—
189; daiscussion, pp. 169-193.. Abs. team Eng., vol. 1k, Decemper- 15k
pp. 78-80; Power, wol,.89, March 1945, pp. Tl—?}, lhé 1L8 Power Planﬁ

' Eng., vol. kg, MEJ 1945, pp. 130, 152
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save conditions have emphasized the need of developlng more ef fectlve
ds of treating boiler water for use in such. systems. Cvclohexylamlne,
'agh useful in correcting corrosive ccndltlons, has several limitations,
iminary obazervations in the laboratory and in an operating steam aysten
4 that the amine volatilized from the boiler water and neutralized the
pon. dioxide acidity in the condensate steam, tut because of high volatility
ceosive, quantltles of the amlne WS lost at vents. Moreover, the neutra-

scirculated with the amine..in the. condensate “eturnea as’ b011er feed
Eccnomlcal treatment requlres not only mallmum reclrculatlon of Ehe
Ic appeared '

frge hot-water 5enev"tors in which carbcn dloxide tends’ to concentrate
pously with respect to corrosion, A comprehensive study of amine treat-
is-now in progress, .The behavior of comncunds of widely aafferent yola -
les and alkelinities is peing studied in tnovsande of samples of conden-

“Leam taken from a typical heating system, Testers were placed in the:
ping to dstect whether any of the compounds used have special merit in pre-
corrosion. It is expected that this study will define the properties
racteristics of the most economlcal amine treatment for any partlcular

eam~heat1ng syeu&n.

22

Emnrlttlemanu cracklrg in boiler seams has been. caused oy concentrated
Tm hydrox1de. It is entirely feasible to cperate hlgh-nressure boilers
ter which, concalns no free potassium hydroxide, but which is alkaline

I%ue:of ite comtenit &f potassium phosphate and silicate. Correlatlon

results'o;'hnndred cf embrittlement detector. teats made ‘according to

w1th

S ent cracklng has been entlrea".euccessfal. Quehracho extract has al-_;
roved satisfactory in meny irgtances. . Tests in high~pressure boilers have
Het use of phosphates in a preferved methed of treatment and has been

-

y“mang pover plants.‘ In some instances, it has been possible to

Fly—Ash Separator fcr Use in Homes

iprovements in deeign of a simple, practicabTe, gravitational e fly-
ator, recently developed for-use in homes, were suggested.__j

ﬂﬁ"'lcan Society for Testing Materials, Tentative' ﬂechca of Field Test
Lo Tendency of Boller Water to Cause Embrittlement Cracking of Steel,
+3.TuM; Designation D 807-b4T: A.S.T.M, Standards, 1944 pt. 11T,
nmetalllc Mabepials, pp. 2099-2105. .
kley, J F., Digcussion of "The Fly-Ash Problem w1th Domsstic Stokers
the Use of Settling Chembers and Firebox Baffles,” by 7. S. Spicex,
. Bowman, znd C. C. Wright: Trans. Am, Inst. Min. and Met.

,aerlv., vol., 157, 1944, pp. 24k-245,
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