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pagsed the tests was, at the request of the manufacturer, placed direcily
o the inactive list.

gmbstituticng in Permissible Explosives

A great variety of materizls is used in compounding permissible sexplo-
aives., OChanging conditions end demands of the chemical industry have made
many of these substances very difficult.or virtually impoesible to obtain.
It nas, thereflore, been necesfary for wenuiacturers to ssek sefe and sult-
sple substituntes for some of the ingredlents entering into the composition
of these explesives. Seven peimissinbie explosives confaining proposed new -
ingredients have been tested for approval.

A permissible explosive approved origirally in two different cartridge
dismeters wes resubmitted in six additional dlemsters to estaplish the
basic data for these sizes. ' -

Field Samples of Permiesible Explosgives

A permissible explosive or blasting device, after approvel for use iIn
"passy end dusty coal mines, must be S0 manufaciured that 1t will have all
the chHemical and physical characteristics of the basic sample. For a check
m their guality, 18 samples of permissible explosives were collected from
the manufacturers! magazines. A11 samples passed the gallery tests,
“although several d4id not meet the established tolerances of some of their
!physical characteristica. The items in which these explosives failed, snd
the muber of failures respectively, were as follows: Fhysical sxamina-
ticng, 2; chemical analyses, 8; rate of detonation, 3.

Comsumption of Permissible Explosives

During the fiscal year 1947, the consumption of permissible explosives
in coal mines was approximately 110 miilion pounds. In eddition to this,
;approximately 3% millicn pounds of black blaeiing powder and approximately
T119 miilion pounds of high explosives other then permissibles were used,

chiefly in strip-mining operations. Thus, over three and one-half times

a8 much permizsible explosives 28 black blasting powder was used. This railo
;e been steadily increaging since 1940, the firs® year in which the con-

sumption of permissible explcsived gxcesded that of black blasting powder.

Firédamp Safety of Powder-Powered Tools for Splicing Cables and. Punching Reils

It is to be anticipated that demends Tfor increased production of coal
Fill result in the production of special tools for porforming tasks in coal
Mines with greater sase and efflciency. Toolz for splicing cables and
Pinching rails have recently been placed on the market. They are powered
by cartridges containing requisite amounts of propellent powder.
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Tests have béen made to determine the firedemp safety of such tools,3d)
They have been tested wnder a variety of conditions in a nmixture of , natuyr
ges and air, The studies suggest that employment of these tools In a nom
Tuncticnel menner undsr the conditicnes cutlined involves very little, iF
any, igniticn of firedemp.: "A total of 83 gallery tests of the cable ™ - ~
splicer, includ;ng 33 under drastic conditions emphasiziing ignition hazardg
and a total of £0 gallery tests of the rail ‘punches were made without igni-
tion of 8 percent mixtures of natural gas snd air., Some hazard was found
to attend some of the smmmition supplied for the rail punch. - when flred
directly into natural gas and air, the ignitions were-obtained with the
cartridge alone. This emmunition cen be medified to minimize such hazards

Determination of the Resctivity of Celcium Carbi@e and Acetylene-Water Vapo
Mixtures ' . -

In studies mede by the Burean of Mines Lo determine the causes of ex-
Plosicns in medium-pressure acetylene ganerators, it wes showni&/ that,
vhen these are operated st clevated temperaturss,. the acetylene gonerator
carries enough waber vapOr to heat cortain types of cerbides to a high tem
Derature, wheh the acetyleneé-water vapor mixtures are passed through the
carbide., It was found that reproducible results on the test characteristics
of carbides could not be obiained in a small laboratory-type apparsius. )
Accordingly, a larger testing apparatus was designed which more closely .
gimnlated conditions prévailing in a commercial generator., 1t consisus. of
a 20-pound portable sceiylene generator, suitebly sltered to eliow the de-
sired tests to be_made., Detalls of the apparatus end proced res are_des—';
cribed, slsevwhers ,2 - o

The acebylene-wabter mixture is passed through the teat carbide for &
hours, or less if the test carblde heats 1o a meximum and then cools down
in all three thermccourle locaticns before the E-nour pericd has expired.
Experience has shown that a highly reactive carbide will develop its nmexi~
mum temperature witliin the tims limit of 1-1/2 to 2-1/2 hours undor the .
experimental candltlons described. Low reaculve carpides maJ reguire -k
hours to: develop maxlmum.uempe:atare. i :

Typical heating curves of different cartides, namely, low reactive,
moderately reactive, and highly reactive, werc obtained, In &1} cases “the
temperature off the generator waler was 652 C., and thus the saturated acet-
ylene had a water vapor conisnt of 2&.? percent vy volume. For low-reactive
corbide, the mexima temperature reached in any pert of the charge during

33/ Denues, A. R. T., Powder-Fowersd Tools; The Firedamp-Safety of Devices

for upGClnﬂ Cebles and Punching Rails: Buresn of Mines Rept. of
Investigetions 4105, lyhi, 11 pp. ' N x ‘

34/ Jenes, G. W., Scott, G. 8., Kennsdy, R. E., and Hoff, W. J., Explo- _
swons in Msdium-Pressure Acetylene Generators: Bureau of Mines Repi.
of Investigetions 3755, 19hk, 20 pop. A

35/ Jeonos, G. W., Scots, G. 8., Kennedy, R. BE., end Spolan, I., Apparatus
for Determining the Reactivity of Calcium Carbide and Acetylene-
Water Vepor Mixtures: Burssu of Mines Rept. of Investigations LOET,
i9k7, 15 pp.
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the 4-hour period never exceeded 230° C., which is well below the ignition
temperature of acetylene and air (310° €.). For moderately reactive car-
bide, the temperatures rige samewhat ebove the ignition temperature of
scetylene in air 2 hours. after the start of the test, particulaerly in the
piddle snd top part of ihe charge. In the top part of the charge it
roaches a velue of 406° . 2-1/2 hours after the start of the test end
then drops abruptly to below the ignition itemperature. The vottom part

of the charge remains safely below the ignition temperature of acetylene

in air throughout the Lehour test. For highly reactive carbide, very rapid
pige in temperature occurs after sbout 1 hour; after 2 hours it rises at a
rate of 100° C. per minute end atteine temperaiures well over 800° C. in
apout 2 hours. The temperature of the top part of the charge rises sarlier
than the rest of the charge. This rapid rise in temperature is probvably
due to heat liverated in the duocamposition of acstylens alone {ignition
temperature, 5407 C.). o

- Using 1/ by i/12-inch carbide, tests were made of the effect of gen-
erator-water temperature, generator pressure, ahd rate at which acetylene
- gas i3 passed through the carbide on the heating effects. "

.+ . The generator-water temperalure was varied from 40° to 65° C., the
pressure being maintained at & pounds above atmospheric and acetylens rate
at 32 cubic feet per hour. The carbide used was known to heat excessively
4n comtact with water vapor. The maximum tomperature attained in the car-
bide increased with generator water temperature in a.menner shown in figure
32, It is clear frcm these results that a dangerous condition 1s apyroached
at-gencrator-water temperatures above 55° €. for this type of carbide.

Typical results showing the effect of pressure on the reactivity of a
highly weactive -carbide are given in figare 33. It ia seen thab, the lower
the. przasure in the generator, the higher the temperafure atiained, other
conditions of the test being the seme. Yor highly reactive carbides change
Of generator pressure had a Very marked effect upon the temperature attained
in the test carbide; for low-reactive cerbides it had only a moderate gffect.
The fact that incressing the generatcr pressurc reduces the meximum temper-
ature atteined by the carbide indicates that possibly the heating is governed
by- the water-vapor content because at o given temperalurc of the generator
s water, the percentaye of water in the mixtures falls off with increasing
‘&cetylene pressure.

.-~ The results obtalned with aifferent Tlow rates of acetylens show that
the temperature of the carbide increases with incressing fiow rate, reach-
ing a maximun at ebout 32 cublc feet per hour. Above this rate, the tem-
Derature falls again, except for the highest-reactdivity carbides; and here
the sdditional rise in temperature is smell - up to 39 cubic feet per hour.

‘ On comparing the results for various brands of carbide cbtained to
te, 1t beccmes evident that particle size 1s not the only factor com-

Tidbuting to hesting. It is probedble that surface reactivity pleys an
ortant role. T ;-

- 14_5._'
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. FREPARATION OF COAL- .

Recovery of Fine Goal from Slurry Water

Aﬁ;econcmiCal methed for recovering fine-size coal, on'a limited*scaie’.

roe slurry welter that was previously wasted hes Deen developed  znd in-"
stellod al one of the. mines in the Warrior field of Alabama.3b The method
consists principally of recovering the fine coal by pneuwmatic froth flotaw
tion-end using the washed-coal bin as a drainige and filtering medium for
recovering the fineg cozl out of the froth, Under normal oyerations,'the
syetem will recovsr aimost 2 tons per hour -of coking coal out of-slurry -~ -
that was previously wasted.- T S e Lo

Progress is teing made in the development of o kerosine flctation
process ror clesning and dswatering fine gizes of c¢oal from gbout 10-mesh
to C. A four-celi semicommercial mechine has besn obtained for the JTabora«
tory end for experimentsl work in wommercisl plants. Results with this
mzchine and a larger four-cell machine installed by one of the cooperating
canpanies have established gquite definitely the feasipility and- practicabil-
ity of the process for treating underflow sludges From devatering screens, -
Efforts are now being directed toward making the protess epplicable to the -

reatment of ray-coal fines. : o S - S

freparatiqn éharacteristics of Mlincis Coals

An intensive study of the preperation characteristics of the four
principal beds in ITllinois = namely, the No, 2, Ho, 5, No. €, and No. 7 -
was undsrieken.. Face and tipple samples frem minss. in each of the Several .
producing districts. were: float-and—sink tested, and sisve anslyses of the -
skack coals were prepared. . Although all the field work hes been completsd -
during the fiscal .year, the. final analysis.and interpretation of test data
" have not- been accomplished. L B LTy

- Liew Eeavy-Medium Process.for. Cleaning Fine Coal

- The -various heavy-medium Processes in use for ssparating the iﬁpurities
from raw coal a8 mined are not suitsable for clzening fine-gizes of coml, '
The particular advantage of processes that cmploy a suspension of solid ma-
terisd in water or & heavy liquid-to effect & géparation Hetwsen cbal"énd _
impurity; besed zlone on differenées in epecific. gravity, is that they are-
able to make a rnigre:camplete and -efficient geparation thar procesbes that -
depend elso on- other physical propsrties. Unfortungtely, -however, - heavy-
medivum processes cannot ordinsrily be used to clean the fine sizes of coal
below 1 /4 inch,

As é resﬁlt}of‘obéarvatibﬁé‘madé by -members of 'the wartime Solid Fuels
Mission at thie Netherlands State Mings in Furope this situation has chenged.
58/ Gandrud, B. W., and Riley, H. L., Flotation Treatment of Washery weiler

at the Empire, Alabema, Mine of ths DeBardeleben Coal Coxporation:.
Am, Inst. Min., and Met, Eng., Tech. Pub. 2205, 1947, 8 pp, ’
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A& cyclone-type goal washer for Tine coal was developed at the State Mines,
Beerlen, The Netherlands; during the German occupation, z=nd the information
cencerning it has bheen brought back to the United States. Sinee then the
Korthwest Experiment Station of the Bureau at Seattle, Wash., has Tuilt one
of these Hetheriands ecyclones of labdratory size end studied its performance
a8 a cleaner of fine coal. The results of this preliminary investigation
were presented at the joint fuel.conference of the American Institute of
Mining and Metellurgical Enginsers and American Scciety of Meshanical En-
ginesrs held in Philadelphia, Pa., in October 1946, and have since been
published u_/

Figure 34 shows a sketch of the cycione washer, The li-inch dlameuer
gize has a capaclity of ebout 16 tons of feed coal an hoar.

In appearance eand oyeration the cyclone device looks much like - -the
ordinary cyclone dust collector, sxcept that it is operated wet. In shape
it 1s an inverted cone, with an open, splgoi-type discharge at the bottom
and an overflow through an orifice at the center of the cohe at the top.

The coal fsed, in a suspension of barite, loess, flotation refuse, or other
high~gravity llquld ig introduced tangentially at the top of the cone.

elong the side, The pulp density is about 6 of suspension to 1 of coal.

In effect, this cyclone cleaner acts as a device for separating continuously
the float—and~s;nk varticles present in a bath having & density intermediate
between coal end meurlty. The coal feed must be suspended in a heavy
mﬂdxmn : - :

. Table 7 shows the results of a trisl run made of coal from a mine in
the Pitt teburgh bed at Bruceton, Pa., crushed to.pass llb-mesh. The results
are summarized according to the individual size fract 1ons present '

TABLE ? - Summury of results Obtuln&d in cyclone test
‘ " on 14~ to 100-mesh Bruceton ccall/

Screen size, mesh
Data [35-48 11B-65 [65-100" ~100
Screen anolysis of feed .;1. peroent 3 [10. 7.5 o j13.2
Rink 1.60 sp. gr. in feed sees do. ] i he |
Yicld of refuse cervpessesereas GO. | 5. 6.5
Specific gravity of separation .....] 1 1 1.68
Sink 1,60 sp. gr. in washed cozl ...
i---.n-ac--'..-.coaanno--- PO""COI].L;
Float 1,60 sp. gr, in refuse . do. : -
ASH 1IN F8EE suvevsuoessencsans 30, I 6.5
Ash in washod GOAL seesse.ess. dO. 4.6

Ash in TeflUSe ssussssencnanens dO. 57.8 %8.0 {35. 2

Efflcloncy seszrearananvsionss d0.  1799.7.198,8 196.8 | 93.6
1/ Berite suspension, 1.40 sp, gr.; feed-tube opening, 7/16 in.; washed-
ceal orifice, 7 /16 in.; refuse opening, l- 5/52 in.; operatlng pres-

suro, 20 psi,

Coal wgShC“ Developed in The Netherlands (w1th dlscussion)
Inst. Min. and Met. Eng., Tech, Pub. 2136, Pebruary 1947, 20 pp.
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- In ‘genersl, these results show a very efficient separation. The effi
1*=ncy on all sizes combined, from 1~ to. 10G-mesh, was §5.0 percent. The |
iner sizes of ‘cosl- were separated at higher speua.flc gravities than the

codrser ones. The gquantity of heavy impurii Ly remaining in the washed. coal’
increased with decreasing perticle size, Similarly, the guantity of coal
lost in the vefuse product irereased with- decveas_na pariticle size., ‘fThug
the efficiency of the seperation between coal and impurity decreased with
decrease particle gize, Only the meterizl coarser than sbout L8-mesh wag
handled with satisfactory efficlency. Below that -gize, the sharpness of
the eseparation dropped rapidly. e

The work Sﬂowed_ that the cycloné has'a hlgh capacity and is able %o
meke a sharp, efficient separation betwesn coal and fmpurity et a particle
size dowvn to about k&-mesh. Tous the cyclone offers promise of ext ending
substantlially the size fa.nge tiflo.t may-he EfASCulV’:‘ly tweated by ﬁeav,,r— ‘
mea_mm processeu. o

) E1ropecn Practi ce

Coal P“e“:vuraw on, 3_*1 Tﬂ.° I\I uherlands

Cu':c ent - develonmuntb in the f.Le_'Ld or seper"tlon by keavy suspsnsiong
cmstitute the most interesting European development, because of present
activity in this direction in BAmeri ca. It will be rocalled that the prac-
tical application of this principle to the s¢paraticon of minerals started
with the intreduction of the Chance sznd- -flotation process and largs-scale
experiments with the Conklin procsss in the Pennsylvania anthracite region
during and meulately af ter the Firast WOIlCL War S ' IR

In The Hetherlands s three heavy—medwum brocesses have been perfected
and reduced to practice, L:Lke -our Lmerican. Processes, these differ primar-.
ily in the method of maint uz_an:mg A c:ont ollea dlspefsmn of the suspenied
solids, - - = .-

The Bawoys pi occsq is the most w1<1el,,r usod at present -in Burope. The
preferred medium for this process 15, & mixture of barite and clay o a gize
consist that will settle very slowly in. vater ot operating mravities. It
mey be considered a semistable suspeénsion. In This” proce,ss, Conklin's
probiem of recovéring the disbersed medilss »F ths rinsc water has’ ueen
solved by \,@loJ.tmg the phonomenon vhat, with proparly controlled sikze con-
sist, a very fint medium will settls very slohr‘i ¥ ot the' rngh cohcentratichs
used. for ._-,euarg,tlons and yet will settle n.pld_'l_y :Ln fe dlSDC""SCd suspen-"
sions, such as rinse water. '

"In contradis tlnctlon to th:Ls “the urlnclple of” the Tromp process uses
a Tin&ly: ground but yet defind boly -snttluble magne’al b’ susnenmon, which is
Just ellowed to seti le naturallv in traversing the s€perating bath. Con-
trol involves only ok eknowled.ge of the rate of seutlmg, sc that the effec-
tive separation gravity may be Predetermined. To avoid nloczcmg ‘the machine
by sccumulation of middlings in- the bam, which nauurc.lly comes. about with a
differcnce in specific gravity between the top and the bbttom aress of the
medivm, the material in the. ‘middle-depth portion. of the bath- is continuslly
removed and reprocessed elsewhere in the plant

2106 - LA -




