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High-Density Burundum Speeds Up Cog
_Qrushing for Laboratory Analyses |

Effoctive testing of coal characteristics calls for ;;ulverlxing
samples to a given fineness. Here is o report on effectiveness
of the crushing medium in ball mills, te speed up the job of pre-

paring coal somples—possible savings in both time and money

By WALTER W PERKINS, Chief Ceromist, US. Stoneware Co

» Coat. is 0Nk of, tho most tested ma-
terisls used by.industry. The coal user
wants 1o be assured he's getting all the
fuel he's paid for, and the producer has
to kaow whether he {a mesting the cus-

. lomer’s specifications. Because of this
two-way Interest, numerous laboratories
are kept busy just testing coal.

You1 Mothods. Many mondord test
procedures hava evolved thm ihe dif-
ferent Jaboratories uao with litlle or no
local varistions. Descriptions of these
tests appear in Pant V of the 1949 Amer-
ican Society [or Testing Maserials
sld.ﬂddld.l. PP 575 to 684, and in Bul-
tetin 492 of the Bureau of Mines, Meth.
ods of Analyzing Coal and Coke.

Accuracy and speed of making the
anclysls are important for all labora.

HIGH-DENSITY BURUNDUM in the farm of smal cylinders  tor onolysis, Tests show Insignificont cont
proves 1o be effizient rinding medium to reduce coal somplos  sample ond reol time saving in length of-

tories, wheiher run by the coal.using
or coal-producing businesses, or pri-
vately owned. An important siep in the
analysis concerns pulverizing of the coal
sample. In presem practice the coanl
umqle received by the laboratory must
be given 8 preliminary drying 1o bring
its molsture in balance with atmospheric
vondiiions.

:A“" deylng, the coal is crushed
guickly hy rolls to 20-mesh size and
reduced by a riffle sampler 1o sboul 200
grams. The 200-gram sample is then
crushed 16 sub 60-mesh particles. Both
the Bureau of Mines an the ASTM sug-
geat using 1-galion ball mills, about half
ﬁl!ed with ¥-in. diameter pebbles for
this reduclion process. The Bureaw
menlions rolational speeds of 45 10 50
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odating three pulver-
o vorloble.speed drive

B dm chorge during grinding operotlons

rpm, while the ASTM Steadards o
tions speeds of 60 to 75 rpm.

According 1o these authoritics, ab
10 to 20 minutes are needed to
down bituminous cools, while sbeat #
hour is neuded for anthraeites:
ngree that from 0.2 1o 0.4% of the
plie ususlly remains on the screes 8
the milling period. Since these
particles are likely 10 be the ash-for
ing substances, they are
hand to pass the screen, and then ol
in with the bulk sample. The moisis
ash, volatile matter, ¢clements| eoop
nenta, calorific value and fusibili7 %y
ash are found {rom this sub

¥iog ground the material becotnes well-
Ined. Moisture staying in the jar keeps
o cosl more nesrly representative of
Y loduced equilibrium  state., The
pMies causes no slgnificant contam-
Tution of (he sample, Ball milling is
A realively clean operation, Aflter 8 run
_hui"ﬂn be emptied quickly, brushed

o reaidual particles, and be ready

" 4 mills can be inade even more de-
b & by substituting smaller sizes fur
: 'h:"'"ﬂll accepied gallon ones. Thia
2 -he hendling problem. Shorter
R 2t and  considerable  gross-
_Mfducllon make ft possible for

" or physically handlcapped per-
. 1o handls the jara more casily.
fars, which are less costly, moke

Balt milling, a3 o cosbeedi®?y
methad, has certain advantages *°

possible some savings in space ond in
monsy.

Tes! Compariton. Two porcelain mill
jars were used for comparative testing.
The 0.48-gallon jar had s volume of
about 1800 cc, and the 1.3-gellon jar &
volume of about 5000 ce. With covers
end hardware they have an empty weight
of 8 and 16 Ib, respectively. R

Two samples of bituminous cosl were
tested in each size jar. The coals were
crushed ta & nominal 20 mesh by the
laborstory of » large coal user. Size
analysis of these two coals when dry,
were: .

Sample ! "

On 12 mesh, .
On 14 mesh......
On 16 mesh......

Through 100 mesh 10.9% 15.2%

Comparison tests were made to find
the effect on particle size reduction of
(1) diflerent ratios of cosl to media
charges (2) rotationsl speed (3) time
of run. Tests were run with flint-pebbles
and high-density cylindrical-shaped Bur-
undum as the crushing media. “All the
milling tesls were run’ on o Sdler var-
{ablespeed mill similar 10 the one in the
photo above, left, ..

Tn the smaller jer, 3.8 1b of Burun.
dum or 2.5 Ib of flint with an 80-gram
conl charge was best. Tt was decided,
however, to work with 100-gram charges
since it was more practical for the lab-
orstory. The larger jar was most effi-
cient with coal charges between 150 and
200 grams, and & Burundum charge of
1012 th. Loadings of over 200 grams
of conl and 12 1b of media caused the
eflectiveness to fall off. No telals were
made with flint in the lorger jar.

Rotating speed proved an importent
factor in time needed for pulverizing
with the small jors. Speed should be at
least 110 rpm. Nature of the coal may
have some bearing on the most eflective
speed. Sample T broke down more
quickly and thoroughly with increasing
speeds up to the machine Virolt of 124
rpm. Sample IT reached s maxlmum be.
tween 110 and 115 epm, then fell off in
effectiveness, though not serionsly.

Typical results, uslng 100 grams of
conl sample 11 with 2.5 1b of flint and
3.5 1b of Burundum over a 20-minule
milling period, were:

9 retained on 60 mesh

Speed Flint  Burundum
90 rpm 30 .
111 rpm 26 04
124 pm 29 05
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For the larger jar, speeds from 85 to -
70 rpm secemed equally eflective with -
0.4% of the sample remsining on 60

mesh.

Rotatlon ilme eflects were found as
follows for o speed of 111 rpm with
amall jars:

% retained on 60 mesh

Time Flinl\ Burundum
15 min S 20
20 min 26 0.4
30 min . 03
45 min s - 03
&0 min 05 03

Up to 15 minutes, the sample is still
relatively coarse with Buruadum, whila
after 20 minutes thete is linle funher
goin. A time of 20 minutes was alw
critical with the large jar.

As o sidelight, grinding sample 1l up
to an hour with both small and large
jars did not completely pulverize the
coal 1o pass through 60 mesh. Sample
1 broke up more readily.

The 60-mesh retention or pnssage is
the most critical poimt in mllling teste.
Despite comparable siza 60-mesh reduc-
tion, the larger jar produces less resi-
due to he caught on a 100-mesh screen.
For instance, in the small jara, 2.5 1b
of Rint with 300 grams of coal at L11
rpm left o total resldus of about 29%
on 100-mesh screen. On the other hand,
3.5 1b of Burundum under the ssme con-
ditions left a total residue of 9.7%.
while the large jar rotating o1 67 rpm
produced a residuc of only 2.4% on the
100-mesh screen. Had only 80 grams of
coal been used In the smaller jors, o
better showing would have resulted, but
this would be outside the limits imposed
on this test project.

Results. Qur work showed optimum
conditions that will save time in prepar-
ing cool samples. Some of the condi-
tions, such as medis to coal charge
ratios, when found, may be considered
as constonts, while that of speed may be
varied s the coa) differs. There {s sim-
{lar particle-siza reduction through a 60-
mesh screen of coal ground in either the
0.48- or 1.3-gallon jars. .

Wo can ‘conclude that for comparable
results, o jar weighing no more than 11
b, complicie with charge, will do e se-
centable o job o one welghlng about
95.27 1b. The smaller physieal dimen.
stons expand the capacity of the mill it-
sell. .

Unloading of jars is more convenient.
Thete are fewer pieces of crushing
media in the charge and leas chance of
rontaminatlon from  residnal matter.
Variable-spred drives’ prave desirable
becausc optimum speeds can be used o8
needed. High-density media prove bet.
ter in rapid pulverization than flint,




