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BEfT ec't of Pressure Upon th» EZX.]J].Oqlb ;tv of M;thureﬂ of Acet:,rlene with
Wcater Vapor, Aar, a.rc"i Hydroca'ﬂoons

Information on the e.(cplosi bility amd sase Of ignition of acetylene 15

’ important in connettion with investigatlons seeklng to determine the ca,u.ae
of acetylene generator explosions. Prellm:a.p ary . tths made by this Bureau
showed that certain sizes of carbide may, urqe;..cer*aa_n cond_d'a.gns, attain’
excessively high temperatures when, acety ena-ua.ter vapor mixtures are passed"
through carbides for extended periods,lB/ . Amendment 3, Juie 28, 194k, to
- Fedoral Spec:a.flcatlon P-C-101- was eff'ected, vhich permits a maxm of 7 -
percent of "i/h by 1/12" carbide by velght to pass through a 0,066l-inch
sieve, and a maximmnm of 2 porcen+ "to_pass ithrough &2 6.0555-inch gleve. Al- -
though this improvement in the -aire range cf the carbides hag alded in the
p”eve‘ltlon of explosicns, explosions heve pceurred when conditions of the
iztest Federal Specification hmve been nret.. Present mvesi;lgatlops by the
Bureau of Mines indicate that one of the major causes of the- explosiong s
the high reactivity of certain carbides with acetylene-water vapor mlxtures.
The resultu o+‘ trus work 'rﬁ 4_1 be. deacribed in. E .Luture Bu_r'eau report.
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Tbe sugs es tlon ‘has been made that a possﬂnle cause of exploaons in :
medmm—pressme acetylens gererators ig air. that enters the gensrator durlng,
abnormal dperations or remaing in the carbide honper and other perts of the ’
'genefa’foﬁ* following charging or 'ourging,. . Stuaiss of the effect of small- .
volumes  of air upon the ignition vempers ure of acetvlene at varvj_ng onar-
ating preseures of the generators showZd thet the. introduction of up to 10 -
percent of air into an acetylene gonorator doss not arpreciably increase. -
the case of ignition .of the ‘-mixtures.-', A -1‘ R PR
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Further inVestigations have boen carried out to provide data on tho Bx-
Flogibllity of acetylene contaiming varying percrntages o:’;,water vepor, &ir’
up te 30 percent and hydrocarbon gases at pressures, from atmospheric to 15 |
pounds per square inch &bove atmospheric, which.is the maximzm operating ‘,.'
rreséutc of med,.um-pressure acetyleone gencrators.:)g The tests were carricd
ovt ih a spocial bomb, - Observations were also made. on ‘the raté of pressure
rige and maximum pressure produced in an explesion.’ Differenu ccmcmtratlms
- of water vepor were. obialned by adding water and varyins “the. tempera‘bure ol
the botib., The following results were found: .ﬂ.ﬂetylene becomes expi.cs:.ve at
or sbove a pressure of 5.9 pounds pér: square inch, On adding water vapor, ﬂ

the pres‘.sur’a-required to explods .the mixture increases rbughly'pxj‘_oportional :
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26/ Tones, G. W., Scoti, G. S., Kennedy, R. E., and. BE T s W duy E)’plosmns
) in ‘ﬁedlum—?ressare Acetylene Generators: Bur oan of Mines “ept. of .
Investigations 3755, 1gkh, 2C pp. -
; 57/ .Jones, G. W., snd Kenneody, R, E., Effoct of Pressure on Igniti‘on T
" porature of Acetylene and “Acctylene-Air Mixturess: Burean of Mines
' Rept. of Investigaticns 3809, 1945, € pp. .

. __/ Jonee, G. W., Kermedy, R. E., Spolen, I., and Huf;, W. J.., Bffect of
' Pressure on the Explogibility of Acetylens-Water Va.por, “Acoctylenc- ©
Air, and Acenylene-ﬂydro arben Mixturcs: Burean of Mines Rept. of
Investigations 3826, 1955, 17 vp.
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to the volume of water vapor present. At 14.5 percent. or .more. of water va-
por, it becomes impossible to explode such mixtures below a pressure of 15
pounds gage, the maxlimum operating pressure of the generators. Tosts made

- With mixtures of acetylene and air to which varying amounts of water vapor
‘have been added show that the presence of up to 10 percent air in acetylone
exerts a stabllizing effect upon the acetylene, in that they permit higher
pressures to be employed. (wet or -dry) without danger of explosions than
purc acetylene will permit. -The presence of 15 or more percent of air in
accetylone, however, renders the mixtures more. llable to oxplosions then
pure acetylene, the hazerd increasing es the percentege of air is increascd.
For cxample, dry mixtures containing 25-to 30 percont of air can be explod-
cd at aitmospheric prossure. The offect of added water vapor is to decerease
the hazerd of explosion by increasing the pormitted prossure.

The effect of ‘hydrocarbons upon. the stabllity of acetylene was invees-
tigatod.  The hydrocarbons sclected Were natural gas, propene, and butane,
as they are easily procurable, cheap, and in rather wide use at prosent. -
ALl threc had-a merked stabillzing effect, better then steam and increasing
in the crder natural gas, propane, butane. -The percenﬁaQbs?of hydrocarbon
required to render the acetylenc-hydrocarbon mixture incapable of ceusing
explosions below 15 pounds per square-inch gage arc 13.8, 9.2, and &.% 1n
the above crder. The offectivéness.thus geems. to increase with moleenlar
welght of the hydrocarbon. This infermation is valuable and offers a moeang
of preventing explosions in medium-pressure acetylene generators. Propane
13 perticularly suitable for use, as it is roadily available, has a higher
heating value than equal volumes of acotylene, and is marketed in convenient
stecl cylinders at relatively low pressures. Tests carried out at the Burcau

- of Mines With,acetylcne,containing‘lo percent propansc in & 10-pound oxperi-
‘mental acetylene generator, in which. exceedingly high temperatures often - ¢

~ Gevelop in the test carbide im tho hopper, have not resulied in any. explo-
slons to dete. The use of hydrocarben-gasea for the prevention of explo-
sions in acetylene generators will be’influcnced by the difficulties en- -

| countered in introducing the required-volumes of hydrocarbons into tho zén-

- grated acetylene and the uscfulness of such mixtures.in present wolding and
cutting equipment. . _ . . o o T

- Fhe pressurcs produced by the various acetylene and acetyleno-air mix-
tures were gomewhat erratic and appeared to be duc to an inherent chardctor-
letic of acetylene. In gencral, the highest pressures resulted when the
initiel pressurc was. 12.5 pounds gage -or higher, Prossurcs well over 20Q
dounds per square inch were “developed, and the rate of presswre risc is ox-

tremely rapid, Water veper.reduces’ the maximum pressure developed. Addi-
4200 of alr to- acetylene, other conditicns being the same ), does not markedly
28T oot the maximum pressures. Up to- 10 pounds gage, the addition of aiy
PIbears to increase the maximum prossures; whsreas at 12,5 pounds gage and
Bbove the addition of air to acetylenc hag only:a minor effect. - '
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Extinction of Flames by the Additicn of Helium

Tests vere carried out to determine the efficiency of helium ag ¢
flame-quenching ges: The results show that this gas has ebout the seme:
quenching value &g nitfogen on alkyl chloride-air mixtures in the lowdr
range of inflammability tut has slightly greater guenching value than nitig
gen in the upper range. ) ; ) _ -

In tests with heptano-helium-alr mixtures it was found that 43,5 peg

cent -of helium in hoptanc-air mixturcée is sufficient to provent propagatis
of flame wunder all conditions of mnse at normal temporatures and pressure

PREPARATION: OF COAL

‘ Motallurgical Cosl from High-Sulfur Coal

- The rapid depletion of the high-quality metallurgical cosl in the
Permsylvania-Pittsburgh seam has necessitated investigetion into the large
are2s of virgin'coal in the southwestern portion of tho State. The coal
in this ered is imown to be high in swlfur, although information has beep
lacldng for completely appraising theose reserves.  Thls study wes unden-
taken to dotermine the nature of the sulfwr present end the possibility |
reduction to & point where the clean coal would meet the limitations at’
present dmposed on metallurgical coal by the steel industry. -

It was discovered that, even within small areas, both the total sulfur
- end the forms of sulfur show wide varietion. In the high-sulfur semples;
+ lorge proportion of the sulfur is.in the orgeni¢ and finely disseminatod
pyritic forms, which indicate that little improvement cowld bo made by wagha
‘ing = at least, by bigh-gravity waching., Beonch sempling showed that only
the lower portion of the secam ¥ézlly rosponds favorably to washing. IR

Efficient separa,t_idn at very lovw gravities {(about 1.3%0 specific gravi.
ty} would produce an acceptable product after thorough blonding of the ~°
washery feed. The yield, howover, would be -only about 50 percent, and,
owing to tho technclogical diffieultics of eontrolling the gravity, prec=’
tical oporation must awailt the devolopmont of new and improved techniquos.’
Fing-crushing of the coal before scparation brings about no substantisl re
dustion’of sulfur unless the coal is crushed -to 28-mesh top size, whick

© would impose a sericus cperating problem on the cleaning plant. o
Until the development of 2 washing process that will operatc efficient-
Iy at a gravity in the 1.35 range, the only practical means of using “tl;LiS;'f'
coal for metallurgical purposcs calls for scparate handling of coal frem |
those scctlons that produce coal of low float-sulfwr content at a commereial
washing gravity. It oppears that relatively large areas of this coal can bo
marked off and, by means of frequent sampling, 2 controlled raw produst cen
be fed to the cloaning plmt.ﬁ? IR ' -

39/ Fraser, Thomas, and Crontz, Wiiliam L., Waéhing Characteristice of the
Pittsburgh Coal in a High-Sulfur Arca in Groeen County, Pa.: Durcdd
of Mines Tech. Paper 689, 1946, 85 po.
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Eloctrostatic Treatment 6f Find Cosl

An investigation was made into: the ‘separation of ash end fusain from
the Pittsburgh-seam and the I1iinois Fo. 6-geam coals: Sarmles of goal
were run through the electrostatic separation of ‘the Ritfer Products Co.,
Rochester, N,.Y.  The results of thie study cannot yet be considerea to be
indicative of the efficiency of +this method of coal clezning, but the test
results of the sampies are submitted, B :

. | - i Fusain and inert
! Ash., Sulfux, crague matter,
percent | percent . © percent

- Pittsburgh seam . . .
Raw 10z 100-mesh feed .i...0| B8.57 5.
Cleansd coal ..ivvvvuvnnn,s... ko2 _ ©o3B,
—Rei"use...'.....;........-..-....'13+.68 1. 7

Ilinois No. 6 seam o ,
Raw 10 x 100-mesh Teod -..... 26,69 | s
- Cleaned coal ...vivuuu,o..... 22,01 .94

BelTUSE 4eveeesinnrninnnannnnl 31.00 | 3,83

In the case of the Pittsburgh-zeam coal, abcut -LC percent of the ray
10 z 100-mesh feed was rejected as refuse, wl_lereas. approximately 50 percent
of the I1linois coal was rejected. ‘ - . -

The resulte of these two tests &re Tot ‘encouraging as far as the reduce
tion :in ash and sulfur is concerned, - but '_ they do warrant consideration of

this process as a means for the reduction of flisain.and-inert ‘hatteér, which

camot be removed by conventicnal spseific-gravity separation,-.

Preparation Chara‘c-‘ter'i‘siiic’_s of F@r‘ylan&,coals RS

S A Intensive "'s"tﬁdy'of the Preparation ‘cha;r‘é.c':‘térirstics of the__,tl_z‘in_ner

seams of Maryland wes undertaken, Although mich of. ‘the preliminary -
work has besn completed during the fiscal year, test data have not been
finaily analyzed end interpreted. Indications are that the seans underly-
ing the Pittsburgh Scem &re all.high in ash and. swifur but differ widely in
their amenability to.waghing, . . - L. T O

Cosl-Preparation Practice i Wogtérn Furope. -

A sﬁz"vey was made of E:oal-preperation Practices and technigues in western
; ©8pccially cnemy countries s Erimarily to obtain information on any
2] processes that might be of value to the coal industry in America,.

Perfornzs.'nce data and opevaticnal 'iilfo}-mafl;ion were ob‘tgaiﬁed at plants in
fany vhere especially low-ash coal had. been px‘q_p&c_:é@ during the war for
~t1’}e manufacture of carbon e’lle‘ctro@e,s and for synthesis of lfquid fuels,

6L -
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A preliminary report of these investigations wae presented at the
annuel mesting, February 1946, of the American Institute of Mining ang
Metallurgical Engineers by H. F. Yancey and Thomas Fraser entitled "Coa;L_
Preparatlon Practices in Germany snd the Netherlands.™

Wasghability of Coals from the Matanugka Field, Alagks '

Research on coal preparation carried out during the war at the two:
coal mines in Alaske closest 'tﬁ }he vital Aleatian Tslands chain was pub-
lished during the fiscel year..r/ The coals dealt with were frcm the Egks
and Evan Jones mines, the two principal operations in the Matanusks fiela,
Located gbout 70 miles north of Anchorage, both mines are served by a
branch line of the Alaska Railroad, and both produced about 6,000 tons of
washed coal per month under wertime demand. The data obtained In the wagh
abllity examinations in thé lsboratéry and by actual washing tests in the °
washeries at the mines weré Tactors of vital importance to thé operators at
the time the studies were made and will prove useful to any other operaiorg
in this field, Moreover, because the qualiiy of the .coal renders the vagh-~
ing operation very 4iff 1cul owlng to the presence of a high proportion of
both heavy impurities and matern.al of intermediate defnss_ty ; the results
ghould prove useful to operators sldevhere who are forced by decreasing :
serves to mine coal high in ash or who segk to reclaim coal from washery
retuse or waste dumps.

The character of the two coals, from the standpoint of Wa.shability, is
1llustrated in table 6. With coals of ordinary specific-gravity compositid
- the correlation between washability charecteristics and washery performan
is sufficiently well-establighed to permit falrly accurate prediction of ; g
the results obtainable in wa.shjng However, the literature contains vir-
tually ne information on the results ob’tamable in washing a material con
talning such a high proportion of impurity as that present in the Eska coal
Consequently, detalled evaluation was-made of the performance of the Egka |
washery, This correlation between washablility characteristlcs end washing .
resulis will be found useful by thcqe concemed. with washing unusually da.rt
ccale mined in other locallties. . :

Regults Obtained in Washing

Three test runs were made with the Jig, the only variable belng the
specliic gravity at which the scparation between coal and refuse was made,
that ig, the proportion of refuse removed. BEach test lasted for a full
8hilft of washery oporation, and samples of the fecd, washed coel, and re-
fuse were collected &t wniform i*ltervals during the entire perlod.

29/ Geoer, M. R and Yanoey, T, T, Washabilﬂty Charaoterls tice and Wash
ing of Coals from the Mataruska Field of Alaska: Bureau of Mines
Rept. of Investigations 38k0, 1946, 17 pp.
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SETTING ON PRODUCT- CONTROL SCALE

Figure 16. - Yield, ash content, and efficiency in relation to settings
on product-control scale of jig.
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TABLE 6. - Specific-gravity analyses of 3-inch slack from the .
‘ ~ ~Ecka apd Evan Jones mines, Alasins Hoee

. . I Cumalative
Specific Welght, Ash, - Weight, | Aszh,
o Ming. . gravity percent perc;enty percent percentl/
BEK2 devesneriraianans,|Under - 1.50 20,7 3.8 | 20.7 3.8
' : 1,30 to 1,40 33,7 1 T.h
L.40 to 1,50 L4 5.1 | 12.1
1.50 to 1,70 L 59,6 18,7
Over . 1,70 |. _ 100,0 | 40,3

Evan JOTIEE sevvrnnne. ..} inder 1.35
: 1.35 ¢ 1.50
1.50 to 1,70
. Over 1.701
1/ Meisture-free basis,

The principal results of the thres washing tests are shown graphically
In figure 16. The ash content of the washed coal, its yield, the ash con-
tent of the refuse, and the cificlency of the separation made by the jiz bo-
tvoen washed coal and the. refuse are plotted against graduated settings onL.
fhe product-control scals of the float mechanism that actuatos the refuse . |
date of the Jig. o : ' '

In test 1, the ash content was reduced from 40.3 porcent in the feed
o 20.4 percent in the washed coal by rejecting a rcofuse produet amounting .
to 10,9 percent of the feed and containing £5.0 pereent ash. . The efficlency .
of the scparation was 96,1 porcent; that is, the Jig recevored 96,1 pereent
of the coal of 20,4 percent agh.present dn the feed: The soparation was
: & polnt correspending to about 1,82 spseifie gravity. Considerable
Iaterial heavier than 1.70 specific gravity remained in the washed coal,-
oriloularly in the finer sizes. Very little low-density coal was lost in. -

e refuse, s \ . - L

Tosts 2 and 3 were made at successively lower. speciflic gravities, 1.66
fd 1,55, respectively, by rejecting largor vercentages of refuse. The
v.._ﬂh,cd coals preduced wers substantially lower in ash content 3oand, of .
FUPse, more coal was lost in the refuse.  The officiencics obtained in .

18 series of tests, namely, from 96 to 89 percont, are lower: then thoss.

t can Yo attaines in waghing ordinary coals...

These rosulta show that with Metanuska conls o product of comparatively

s

ash content can be obtrined only.ot = great sacrifice in yleld.. Thus,

g Yalue of lower-ash coal mist be sufficiently great :té"j‘ustify-,thc;wastgé_ )

vy A
¥ natural resource Invelvoed.,
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Removing offExtranedus.Material_from.Industrial'and Domestic Coalg

Further progress has beer meds . towards Derfecting the nev Bureay oF
Mines process for cleaning and dewatering the fine sizes of coal, which in
the past: have been mainly responsible for the slurry and sludge problems
coal-preparation plants. The cooperating company has purchased and ingsis
Twe more cells, which, with the two original cells, can new be.operated 15
serdes as a.L-cell machine - a combinstion that gives approximately three
times the capacity of . the criginal £-celi machine,

In order to device means of improving hydraunlic classification as a
method of preparing the feed in the web-table process of coal cleaning, the
cenditions preveiling in teeter columms o yarious depths have been studisg
In a report -on the resulits of this study,“}/ the .conditions of teeter durd;
continucus hydrauvlic classification of bituminovs coal, anthracite coal, an
an iron-cre-tailing are depicted in panorama, Data are given regarding ais
distribution of float-znd-sink vroducts, settling ratios, specific graviﬁy
of goiids, pulp densities, and pulp consistencies of various strata within.
the tester column, L ‘ o o

The washability characteristics of Rhode Island graphitic anthracite *
have been studiled, 4 chapter giving the resulis of tnis stedy ‘has been
written and is to be included as a part of = later Buresu of Mines reportion
the resultes of a wartime survey ox the economic possibilities of Rhode Ialand
anthracite. The washability study showed that the Rhode Island material of
the type under irvestigation carmoct be imoroved materially by weshing unlesg
it i first crushed to a very fine size, | Liberation of ash-forming impuyri

- ties 1s not apprecisble in sizes coarser. than 14 or 20 mesh. .

Hand Prepareticn of Coal

Manmual clsaning and gizing of coal at the mine have.been .common pracs
tlce the world over, and even with the great gains that have bcen made iny
mechanical preparation rractice, hand picking iz etill a very imvortant cper
ation, Yet very 1ittle has becn done to systematize the epplication of this
cld-time operation or even to ascertain its effectiveness.

In the course of cooperative work with the Department of Mineral Pro-
duction in Brazil to increase wartime producticn in that country, an excep-
tional opportunity wae afforded o study the performance and cost of exton-
sive hand-preparation nperations. ' Z .

fn the Stato of Santa Catarine it has. been the standard practice o _
prepare ceal for railroad locomotive and industrial use by hand sorting ani
breaking, With the dovelorment of the national steel industry dependent uponl

41/ Cce, G. Dale, ¥old, T. L., Williems, M. ¥., J=,, and Coghill, W, H.,
Continuous Hydraulic Classification: Congtitution of the Teeter )
Column Throughout ite Depth: Bureau of Mincs Rept. of Investigations:
5851, 19k6, 8 pp.
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" that field for metallurgical fuel, an entirely new end different preparation
problem developed, "and a modérn Baul ‘Jig-R-heo‘;L’é,\'r'eur' plant has been installed
iy take care of it, .. However, the hand-picking opérations have been tenta-
tively incorperated imto the gensral plan to reomove the more obvicus impur-
ities at the mines, which are vather widely scattered snd have varying rall
haule to the preparatlon plant, s : ' s

To examine the rather clearwcut problen of sconcmy of operation in .
this situation, an extensive series of tests of hand-picking performence
and-cost was undertalken at ipdivi’dual mines in the Cresciuma Urusanga area.}}?_/

Typical data cn performence and operating costs at two of tile plants
exomined in this investigation are presonted in tables 7 and 8, The picking
operation is on a piccework basis at $3.50 cruzeiros por ton of picked coal

~in ‘both cases (at present rate of cxchange, the cruzeiro 1g eguivalent to
spproximately 5 cents). SR e : A

. TABLE 7. - Resulte obiained in two typical check studies of cleaning =~

' Welght Tmpurlties, Ash,
Froduct _ Tona Percent percent _percent

Bainha plant: ‘ :
T Ba0.M. (TEW) cevess CER 555 B
<o Picked COAL aweasen A LB - E
ReTUSE evravsvearns 143
Slack (raw) eoveen. . 200

'_l Q.

; 35.9 . 323
20.1 o 51;";"6"
45,0 :

2?‘
9.
6

0 RIS R

Mina do Mato: ‘ t
ST RI0.M, (TOW) esvesees Ve 11,50 100.0.
B R N 60,8

< RGIMBE svssreacarrsred A o6 1 21,6
SLACK wraencnanrieaioiss 270

L

TARLE 2, - Comporative opera‘hihg'i'cfost.‘ data unit costs in cruzeiros
per metric ton of plcked coal -

e peraiion SEen . ... | jeiube
FICKIng Gporatioh ONLY sosfsszerteter:7) Ceeean 2020
UBCPGORING i e eseesreqnnatgens , HE It

Trangporting ‘conl, slack; réfiuse %o 5E06K Liares L

Ingpections’ viv. s A =

SUPOGIVABLON < i iscrabaasesntess ieis B8
STotal eost wivieenan T e 2 DT

___“"Metric tons plckedcoalperplckerpef fow ... L Dk

:Thom&sl-,cj Abi~eu ,':‘A B, , ‘Hand ‘Pﬁepja:f’af;i‘éri'—‘o‘?{ccali‘ih’So&:_Lthern Bra-
A.T.ME. Tech. Pub, No. 188l Webs 19k6;,-12 pp.
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