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The Netherlends State Mines or loess Drocess grev out of the d_1+‘ 1cu_'}_—
ties ezperienced in obtaining such gpecial m uaterials as barite and magnpt-
ite. The scraper- -discharge. 1ype of separator. cammon o all the Ruropesn
 peavy-mediuvm processes ig modified in The Wetherlands process to ‘shallow
depth, with the top and bottom. ucr*ap& lines close enocugh sogether to fur-
nish mechanical agitetion affecting v1rt¢all,y‘ the entirs content of the
vegsel. By This means rather unstable medla of varying gize con.slst are
kept in suspsnsion, end there -is no .place for large accumalar,lod of mlddle o
products._ Virtually all the material is arawn ab once inteo one or the
other of the two SCraper Yines. In D'r-a.ctlc_, , the gravaty of se"\arcﬂtmn is '~
adjusted so that all the douatfal material. goes with the refuse . anc{ suose-’_"
guently ig recoversd in a secaraue mmalmgs rewash onerc,ulon .

‘Pexhaps t.he most importa.nt *"’aut about these pvocesses ‘for us 15 that a E
nunber of plants in succc.:s*“ul cperation in Eurcpe -end Greau Britalin demon— )
state the Teasibility of using semistable guspensions.

. . Additionel informaition on- ‘soal-preparation practice in G—emany and The
: Netherlanda 18 given in a report previously published. 58/

. Coal Prepa.ratipn in Western. Germeny

A survey was made of coal-preparation practices’ in wes"sem Germeny to

-

discover any uecnnoloélcal op orgenlzational dsveloyments that might be of
value to the Americem coal indudtry;” todiscover any special devices or
teciniques that mey have been developed to prepere speclsl grades of fuel
to meet smergency war nesds; and to ascertain the grades of coadl and the
metnca.s of their nrbparﬂtmn for use in the s*nthetlé lignid-fuels mdustry.

The coeu.—prep ratilon industry in Geﬂn-my is organized very much ag in
America, in ‘that the crection of new plents and.exitensive alteraticns are
generally hendled on contract by gnocialized equzpment wrnufacturers who
also control wvery 3.argelj the exploitation of new technohoglcal develovmm‘bu.

‘In the oomphrigon of com,empo;ar,, Gormen and A_uurlca.n coal—-‘ovepara.m@n
practices there ig (1} the greaver prodominansce of  conventicnal Jig W‘..SbGI'S
“in th Gezan field (dlb.’lOUQl the Baum Jig is also the most peopular washer

a); (2) presizing of cosl before jigging, as Compared to almost,
Uanorsu_'L practice of Jigzing unsized Toal in America; (3} ureamezﬁ" of
fine cosl on jigs in Gﬂmmy, contrested: to use of tablos, léundsrs, ond
classifiers in America ; (4) extonsive uso of froth. flotation in Go.c'mc_ny,
(5) W:Lc_espread._use of uh‘-“ Chence sand-flotat tion process in Ame,“:.ca, with no
direct GOL.I}_'t"I‘p »t in Germeny, although there is a more definite trend in
that country ©o the use of substentiolly stable suspensicng; wmd (6) load-
ing of the product through bins in CGermany, campared with the practice of

irect continuwous loading of prepored grudss from prepareticn unlts to

Tansport facilities In American practice.

38/ Yancey, H. F., end Fraser, Thomas, Gonl Breparation in Germany ond
' The Notherlands: Am. Inst. Min. and M et. Elg., Tech. PuD. zllE,
1946, 1% pp- S : S
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hough Gexrmany was the greatest coal producer in contlnental Europe
before the war, 95 percent of its energy requirementis being supplied by -
solid fuele, it lacked liquid fuels, ag well as other materials. One
eszential material, derived from crude oil, which was virtually unootalnable
was petrolcum coke for malking electrodes for alumimunm reduction and other
metallurgical operations. This lack of on adeguate source of pure carbon
made necegsary the development of methods of optaining it from coal, Three
methods resulted znd are as folleows: (1) Solution of ceal in organic sol-
vents apd removal of inorganic impurities by filtration; (2) a two-stags
cleaning process, comprising of a heavy-medium separstion in a suspens1on of
uagnetite, followed by grinding of the clean coal and ite reclesning by
froth flouatlcn, and ()) & combination of cleaning by froth flotation and
digestion of the product in a hot, dilute mixiture of hydrochloric snd hydro- -
Tluoric acids te give a final product contalning only C.5 percent ash, which
wes then ccked in standard bypreduct ovens.

The thres commercial plants incorpcorating these mesns of ultra-cleaning
were all heavily bcubed during the war and were not in operating conditicn
at the time of the survey. However, such data as could be obiained regard-
ing the technological functioning de ‘performance of these plents are pub-
lished in some deteil. 35 '

Drying Lignite

‘ . Experimentation on steam drying of lignite in the 25-ton-a-day pilot
plant at Grand Forks, N. Dok., was conbtinued. After several hundred tons

of lignite and subbituminous coal were dried, it was proved that the dried
‘fuel was susceptible to spontaneous cambustion and that it was dangerous to
ship the product in railroad carh without further treatment. Conseguenily,
a study was made of same of the factors effecting the spontaneous heating
of dried lignite, Two experimentel bins were constructed, one of which
gimulsted a railrcad car. This was an open-bobitom stesl bin 5 fest sguare
and 3 feet high., The botbom was not welded, and on cne side a 2-inch open-
ing extended the entire width, allowing air to enter as it does in a gondola
railroad car. Ten therbocoup*es were instelled in this bin, 5 an & plene 1
fooi sbove the bottom and 5 on a plane 2 feet above the bottom, and were con-
nected to a recording pyraaeter, The other din was the seme size, but’ the
gides and botton were welded gastignt, snd thermocouples werc placed 1 and 2
feet from the botiom. Natural lignite, dried with 400~pound-pressure-steam,
was then fed to the bins at verious temperctures, and the tendency of the
coal to igite sponuanaouslj vas observed. Tebles 8 znd 9 swmarize the
resuits of these tests. : ‘

39/ Fraser, Thumss, ena Drlessun M. G., Goal-P;eDuraulon Pracvice in West-
ern Germany: Bureau of M4res Int, Circ. 7383, 1946, 70 pp.
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I. C. 7446

In all of the tesis with the open-boticm bin in which the coal Tinally
jgnited, the maximun temperature incressed rapidly during an initial pericd
of fran 5,to‘l5‘hours,‘usually to the range of 185°‘to 200O ¥, then de-

' ereased or remained spproximately constint for en sdditional 25 to 35 hours,
after which it rose rapidly Lo above 500° F.. Al of the 10 thermocouples
rollowed this general patiern.. Tn the teste in which dried coal d4id not
ignite, the temperature 0f all thermccouples rose rapldly for the first 5 to
8 hours, then decressed Very gradually. : :

- In all of the tests with the closed-bottcm bin, The temperatures in-
oreased more or less uniformally for the first %0 to 40 hours to the rangs
© of 180° to 200° F., then they leveled off for a prief period or rose rapidly
-to ignition and burning temperatures. In a1l cases, the burning started in
the upper section of ths vin. Lo =
Further work remaing to be done; however, it is indicated that adeguate
© initisl cooling of the steam-dried ilignite will prevent spontaneous ignition.’

STORLGE CF COAL

) T 4 yoers of operation, during which 30,000 tcns of slack coal were
utilized, it was demenstreted that storage in large open pits 1s feagible,
with & loss of heabing value as low as 1.5 percent in 1 year.H9/

As given'in the above publication, ﬁhe following gensral ﬁoints‘should
be considered: ' .

i,. The walls of the storage pit should bs tight, preferebly mads of
_comgrete, or excavated in dense garth or clay. - - :

: o. Tt is important to avoid segregation of sizes in the coal as it 1s
- being unloaded or placed in the pit, The accumuliation of zones of fine and
. coarse coal provides alr enlry courses vhich will supply oxygen to the in-
terior of the stored coal. The entire mabs of stored coal should be as
hemogeneous as possible. ' '

© %, In placing the coal in the pit, care should be taken to.sbore 1t in-
shallow benches 2 to 3% feet in depth.s Observations have shown the latiter to
be both practical and economical. - Each beneh shoutd be levelsd and campacted
to ag high a packing density as 1s practical. A& bulk demsity of 56 pounds °
Dor cubic foot can be atbained readily with slack coals

. Tt has been demcnstrated that uniform compacticn of the pit should
be practiced, taking care of the marginal edgss a8 well a5 the inner areas.
EEQHants of ¢ld coal remaining from the previous storage should be spread
out i1 thin, uniform layers over the bottom of the pit before benches of
New coal are placed in storage. Observaticns have revcelsd that snow, weeds,

¢ other debris, which have accumulated om the botiom of the pit or om

X0/ Sooiman, Join B, Party, V. F., ead Lendors, W. S., Storege of Subbi-
~ tumincus. Slack Coal in Open Pite: - Burcau of Mines Rept. of Inveati-
gations 3915, 1946, 37 pp-- : ‘
2106 - 5% -
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benches  of coal; -shopld - be‘fémoved'before‘ana new coal s placed since they
preciude dense packing and eventually became. loosene& void. spaces vhich
enable air to girculate. e

5. .The. finished stored.coal should be level .in appearance and, if.
pDSS;DTG, fiush with the top edge of the pit wells to avold enuraénmért of
wind currents. Valleys and peaks anpearlng on the surface of the storage
Pile:should be leveled,. ‘because lr“egularltles will catch wind curyents and
w1ll Ainduee aly - cﬁrculutlon to Qause sel¢-heat¢ng. S A

6. In a.pig W¢th tlght side walls, gir can. erter oply threuﬁh uhe top :
urface. To 1mmed° movement of air into ths cosl wmess, the surface should .|
bs compacted by rolling or scrablng to break down the top few inches of
' slackea coalj_nto fines. : .

UAILTLANIOL OF COAL R CSMBJSTLON

FMEl“Engnegflﬁc Serv1cp

Fuel—qun;oerlpg serv1ce to Gawesnmﬂnt es»aollshments in the 1nspect10n
SeleuZOH, and use of fuel ‘and fwel-burning eguipment wasg continued. At the.
reguest of the Veterans Adminisiration, tctal operating-cost coamparisons

-wene made whon 011;. gas, and coal are used, -and the type .of fusl-dburning
sguimment was recommended for 38 new projects; the complete design of a new
boiler plant at Freeno, Calif., was studied, end recommendations were made
for Improvement. Al the reguest of the Fedsral: Works Agency, a study was
‘made of boller plant changes for improving operation at the Lexingtom, Ky.,
Marine Eospital. A% the request of the Federal Housing hgency, fundamﬂntal
.deglgng For two.types of .provosed standard. boiler plante were plammed and
recommendsd. At the request of -the Federsl Public Howsing Administration, -
recamendations were msde on, changes in operation and. in boiler furnace and:
baffles. at its Springflula, I1t., project, where extermal. corrosion of
boiler tuwbes was ceusing excessively high meaintenance costs. A1 the reqaest
of the Public Buildings Administration, a study wes mede of revamping the
Washington, D.- C., Government fuel yard :goal-siorage system. : Inspections
were.mede of four Federal Housing projects in the vieinities of Philadelphia,
Pa,, and Fewark, N. J. .Recommendations were.mads on the control of corrosion’
alf;lcultles and cn the handling and burning of the fuel. . Service en 65
spcecial probleme was given 24 differcnt Government' agencies., Although the
war pfOJect “The Kational Fuel Efficiency Progrem,® was terminated at the
closa of the war, reguesis bhave been continually received .for hundieds. of
.copies.of the literature end posters used dyring that program for improving
fuel wtilization, -Consulting .service as to the purchase of fuel appropriste:
for the equipment was -given the Justiee Depertment .and the Office, of:Indian-
Affairs for-all of thelr plents, and also for a number of plants of various
other agencies. A répresentative of the Buresu .of Mines served as chailymen
of the interderarimcntal Fuderal Fuel.Purc a3ing Cammittes created to. egtab-
lish- Govorninent nollules on- fuel purchases; he also served as chairman of
the Technicsl Gommittes on Solid ‘Fuels, created to pvepara st@ndard Federal
specifications for s01id fuels. Work with the Amsrican ‘Soclety for Toeting

2106 . 54 -
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Meterials included the chairmenship of a secilon "oembustion of Coal and

(cke," created to prepare a write-up covering the significance of tests of
ccal end coke in relaticn tO combustion in different types of fuel-burning
equipment. : : '

Cooperative work with the. Air Preheater Corp. on vesearch on the preven-
" tion of deposits and corrosion of boiler air prehsaters was continued. Lab-
oratory tesits are belng run, and field-test and cperating data {rom meny
snstallations throughout the United States are being accunulated. Different
pmateriais end changes of opération are being gtudied. Substantial progress
ig being made in jmproving operation and lowering maintensnce cost,

Boiler Fecd-Water Conditioning

inalyses and resuiting reccmmendatlons were made on 9,129 samples of

boiler weter during the fiscal year, as follows: 6,388 from the War Depart-
ment; 1,095 from the Veterans Administiration; 176 from District of Columbia
;pla.nts ; 264 frem the Post Office Depariment; 284 from the Natiocnal Housing
‘Agency; 260 from the Offlce of Indisn Affairs; 184 from the Department of
yatice; 595 from the Public Fealth Service; 29 fram the Department of Agricul-
ture; 27 from the Navy Depariment; 19 from the Department of Commerce; 9 from
ihe Federal Works Agenoy; 6 from the Atcmic Energy Cormission; and 3 frae the
Jar Acgebs Administration. Special snalyses and recommendationg  were made on
T samples of several types. of water for various agencies. Reports and recom-
mendations covering 22 analyses .of various scales, sludges, and deposits and
18 covering analyses of boiler compounds were made. An average annual saving
of about $240,00 was effected by the use of standerd chemicals instead of
proprietary cappounds at several Natlonel Housing hgency plants. Two hundred
and seventy eight special Bureau of Mines field-water test kits, 9,000

bo_ttles of chemical reagents, .and 10,517 test-kit replaccment items were dis-
¥ributed to verious Government activities. Visits were made to 189 heating
plants operated by a numbsr of Federal agencies in the local area of the
Qistrict of Columbia to adviee on boiler-water trectment, give instructions

in boiler-water testing, =nd inspect boilors for scole end sludzge. |

At the request of the Wetional Advisory Cormittee for Asromautics, o
sit was mede to Lengley Field, Va., to give instructions on building chemical
eeding equipment.. As a résult of the visit, = saving of $3,000 was effected
; the cost of feeding eguirpment; in addition, silica jell ugsed for protecilon
of idle . boilers wes replaccd by quicklime, ‘a much cheaper materiel, At the
quest of the Navy Department, instructicns on boiler-water conditioning
ere. given to personnel at the U. S. Noval. Torpedo Station in Alexandria, Vao.,
d-the U, S. Naval Torpedo Testing Range in Piney Point, Md, At thc request
- the District Govermment, instructions were given £o District Government
Cadguarters! engineers on boller-water testing and on boiloer-watcr treatment
d.'_‘control. A report was made to the District Government of an acceptance
eat of a zeolite softener at Gallinger Hospital. Consulting scrvice was )
Ven the Puplic Buildings Administration on control of corresicn in return
355 the Veterans Adminlstration in 'pjreparing a.manual on boiler-water
reatment and on poiller-water testing; the Capitcl Power Plent on boiler—tube
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fallure- the Bu eau of Vafas and. Docks, Navy Depar.,ment ,. 01 W’I‘l'tlnﬁ a manuaj_
on boiler-water treatment; end the Second A:m} Heatdquarters on boller-wat
treatment. At the reguest of the Federesl Public Housing Authority, plans
were completed for extending the boiler-water-condi tioning service o Fca,-. !
sval - l*ousa_hg plam"s throuéhouu nhe United Suues. .

e Ins»ruumons on .Lestﬂlg of :50119“ ‘Jafe‘

An 1nﬂtrvcb¢on Dookletﬂ_/ -on testmg for tanmn by boiler:wate_r__ solor
ves revised and printed, with iilustrations. A4 pH test for water Trom low-’
bressure bollers by the use oi‘ indicator paper was develo?ecl, and. d_i'f'ecti(}‘ls
for ths testi were cor_pleted..._/ An 1nst1"uctlon bocklett2 Tor testing bOller
water. for _%;hosnhate ani causucmy wad rewritten and rev1°ed, With lllustra-.
tlons. . ‘ . .

el T Innovat‘rons in- 301ler Watm -Control I‘est*vng

A clmpar tl"e studv Vas marle of the dp uemmatlon of total dlssolved. ‘
solu.ds in-boiler water by hydromster, electrical conductivity, end evaporati
to dryness. The electrical conductivity method was not found to be superior
to the hydremoter in accuracy for routine gamples caming {rom widsly disp ﬂsea,
scurces, - The 8tability of the standard phosphate solution was. tested and &
Procedure determined for increasing the stebilit by-.in-the type-of potile used
Comparison -was made of changes in the silica contant of boller-vater ‘ssmples
in rubocr and glase bottles to determine methods of bottling boiloer-water
sambles for determination of silica,  Study.was contimued ; througheut the -
year, of ‘the determinstion of -chloride in boiler wotors containing tannin 5
‘using the Mohr titretion,- that is, titration -with: gilver nitratc, using a -
chromate . dndicator. The pregence of the tannin :obscures the end point, - Also
high concentrations of Phosphate, which may be prosent in bo! l&r-ther sample
interfers with the accuracy of the test. A brocedure is bcmg worked outb-fom
removing the tannin . by decolorizing carbon for this tcst and for making nuceﬁ
sa1y adgustmcnus to el:tmlnate inte merencc of phosph@te. Work was pu..llshc

“hi/ Bureau ‘of yL_nas BOl}.CL"‘N@.‘bGI‘ Se‘ﬁnce Sf=c+1c*1 Instmcuons for Burcau of
- ¢Mines. Bo:.ler watek Test Kit for Tannin by Boa.}_er Weter Coldér: Form BNS9.
LE/ Bmea.u of Minss, Boiler-Water Serv1ce Sosticn, Bureau of Mines PH Test for
g%%gg Wat ter frcaz. Low Pressure Beilers by Uae of Indlca or Paper- Form
Iml K- ‘
1&5/ B'LL.DE -of Mines Bo.Llcr—‘wu'zer Ssrvice Scc;uﬁon Inszmctlons for. Bm cau of
© '+ Mincs -Boiler Wator Test Kit ‘for Phosphote and Cemsticity: Form BWSl. ..
_/ Goldmr_.n » L, and love, R. N.. , Colerimetric Phosp rate Tesis .for Boiler ..
Wgtcrsljc.ontaln:wg Tanning. Bure au of Mines Rept. of Investigaticns., 5085,
WO Dy - ‘
.,&oldm.ﬁ ) L.i,) end Love, R. N.,. Colorlmetrlc Phosphutu Tﬂsts for BOlleI‘
. Wetors Gontalnmg iannln. Powef Plent, an., voz 50 No. J_ l9i#o, pD. ,

L 76-794
""GochnL.n 2 Lo, :und ‘Love, R, - ; Testing Boiler Water: He tmc end Vuntﬂ.l"*“

‘ting, vol. Bk, o -1, Jenuzry 1947, p. 110, :
Goldman , A P end Love,. 'E. Ny, Tests for 301J.er Weter Contam:wg ’I‘um"ln'

Cembustion, vol. .18 No. 7, Jarmary 1957, p. i,
Goldmen, L., ond Love, R. K., Tests for Beiler Woters Conteining Tanning

Chem. end Eng. News, vol. 25, No. 5, Februery 3, 1947, p. 325,
2106 - 56 -
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“on the deteimination of phosphate in boiler weter contalning tarmin, Three
'Procedu“es ware studied: (1) Coamilation of sludge by heating with poias-

sium nitrate and use of color blanks to cancel.out the color of the tannin;
(9) bleaching of the tapnin with potassium pevsulfate; and. (3) removel of

“the tennin with decolopizing carbon , & ney method develdped in our labora-

~

‘tories. A gravimeiric A.S.T.H. netiiod was sdapted for use 22 a reéference

method for the thres colerimetric methods. It was shown that velues cbtalned

by any of the three colorimetric metheds agree: This indicates that calcium
;'phosgna\,e sludge can be filtered out, campletely, even though tannin is

present in the sample, as in the potassium nitrate coagi,,lauon method. The
new method (3) was shown 20 Dbe, the hictelch I’upld. end. convenlent of the me Lhoas

. Boiler-Water Ressarch

. Research wasg contlnued on the use of amines j_n b01ler watﬂr, ‘which
yolatilize with the stesm and destroy the carbon dioxide acldlty of the con-
neate formed. Vhen. such . condensate is rctur*led. to the boiler as feed
vatcr, its amine content is again vola 1lized with tne steam. Loss in -
wasted .condensate in blow-down and at vents must be replacfsd pe.a lOdlCd.ll,j".
'cqrmoanded dye was developed, to add to.a smnlﬂ of condonsate 280 that the
hdiler operstor would know whon the proper range of amine content was being
carried. A method of cc.lculatlon. was devised sc that a closs approximetion
the quantity of sminc rcquired for. treatment could t pe detemmei when'
‘percentage of meke-up and blow-down was known for a g1 ven water, Such
slculations furnish quentity and. cost data firom which it cen be estimated
b ther or not the . cost of ﬁg'ne “treatment wouwld be socnomical, A f;el;l
8tudy- of ‘chemical treatment’2/ showed thet three zmines, cyclchr.xylemino .
enzylsmine, and morvholine, of widely different slkalinity and VOlatill‘t}
véntod corrosion ogually well when present in suf f:.c::.ent guantiiy to neu-.
alize carbonic acid in.tho condensatt,“ Cyclchexylamine is vory volatlle
i boiling water and .quite. alkaline, benzylemine is moderatoly volatile and
retely alkeline, end morphcline lc..st volatile and onl:; mildly alkaline,
High volatility ténds to result In losses during dcasraticn; low volatility
fends to result in losses in the blow-down; Elbll ‘alkelinity terds to prevent
bori dicxide removel; thereby increasing the perconiage recirculation of
8 substence and its.concentration. in the system, The higher the conccn'tra-
Alon, of amine required in the system, thes grester the amine moke-up roguired
ince, in goncral, losses are duc-principally ito wasted condensate: At the
'blcul&r plent tested, which was oporated at -a steam pressure.of £5 pounds
' Square inch y oyckchexylemine.wos lost in appreciable g_uz_,.n‘tltj at the
@-water heater went, as well as in the wosted cendensate; blow-down losses
Oth mPOrtmt only with morpholine; senzyldnme avernged superior to the
ers‘in these rospocts, -owing to-its intermediate velatility. The morphol-
5 COntht decreosed during the distribution of the atecam ot low pregsures
81)% With these data o8 beckground, suiteblo chemilcal troatment For
g corrosion in sondsnsate piping has been rccomcndcd for o large
or’ Of Governmen b"‘OPbl"dted. heating plants,

Berlc A. A., and HNigen, Jay Amine Volatility and Alﬂulmlt in-Relation
1o Corros;on Control lI'l S‘bcumﬁﬂcatmg Systoma. ‘Burcay of Mincs Tech.
. P:."'DO-I', in press. - -
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