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Abstract 

,The mmer o f  dispersion of p p 5 t e s  pa r t i c l e s  il p l + e r i z e d  coal, and 
t h e i r  separabili ty from L i e  carboiaeous Fatter vas s t d e d .  

The pyrites content uzs dete--rinined i n  forty-one pulverized cca l  sacples, 
and LT the heavy fractions of these sayples obtair-ad i n  a der?sity separation i n  a 
liquid medim. f i m  of these samplas weL? segregated in to  sieving frzctions. 
Thesn f r x t i o n s  vere also subjected t o  ppi+&es determinations an2 dexsity sz2ara- 
tioils. 

Kore than one half o f  this group of  sa i les  ras chosen froan a r . 0 ~  Lgh- 
sulfur-content coals. 

Vdws f o r  Yac renoval i n  the h e a v  f rac t ion  of pyrites, ash an! COD- 

bwt ib l e  Ratter, are tabulated. 
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Tie fluid &&we used vas chosen because shm? sepa-&ions uerz  more 
readi ly  obtzin2Sle i n  it Liul i n  o t i e r  n5.xtui-s~ tbat ?rere t r ied .  

The separations wert: trade ~ j t n  saqjles 02 5 g a s  of pulyreriaed coal, ir 
p y r s  funnels i..A a generrting 

X t e r  intrcfiucing tha  p m i e r  llito "sire f m e l ,  251) TJ o f  den- 

XiL̂ fer o m  Lo-XI- t 5 e  csntects Bere c z r e f d l ~  sh,ken i n  s w h  a 

i z t e r  

$l? d StOFpred c015 .c~  sepaa t ing  funnels. 
mgle of nsarly 1 7 O .  

sity fl-uid were acided, t he  funnel s t o p p r e d  ulS  ell ehden, arid Tinally c l a q e d  I n  
a v e r t i c a l  ws i i i oc .  
manner t ka t  tiie q,per pa r t  o f  t t e  'i.ssSel vould be  :.jell vetted, the- floztLTg i'rzction 
thoroughly disturbed, but t ? e  hezw frzction left essent izUy L ? S ~ - C O & . ,  
cne T P X ~  koa-,  t h i s  procedure era rspe&%a; t i e  fume1  :?zs then lleft a t a u k e c !  w-til 
2 c 1 s a  separation had c o m  &wt. ~e&er?t xera &am 
o f f  iit the  b t t o n  md f i l t e r ed ;  the weight or" the se&?@t ?:zs o b t a s d  a f t e r  dry+- 
t o  constant wei&t a t  lCC°C. The floaC, f rac t ions  were sLni12r17 recl&ed qaqtita- 
t ively.  

F p i t e s  deteminations were n?&e =cording to  -a mo&fLcation6), of 2 meMod 
describer! by Eotth). 2 i i t e s  
and as2 > e r e  dete-ed i n  W l e s  before a density separztion ha3 been rade, and ir? 
the f l o a t  f rac t ion  a f t e r  such a separation. The p i t e s  content ad ash conte2t of 
tine sink frzctions couLri then be calculated. (Eecover;. of the sir& frzctions from 
the f i l t e r  paper f o r  d i r ec t  determination of these quuztities, troulrl have been un- 
satisf ac toq  because of tie small mounts invclvea.) 

?:?E firs-t ;O FCL of f luid 
-6 

A s h  7:s de te rzzed  'q the aethod of GTN 3 271-1;S31. 

I n  tiie tabulation o f  data, "sink bss"  r e p e s e n t s  the percentage of t k e  
dry powdered coa l  t h a t  .sirks i n  t he  density fluid. V y r i t e s  rer+avall', l'ash remval" 

~ "conbustible bss" express t b z  pelcentages of tAe or ig ina l  ;=;rites, ash ulc coz- 
bustible coRtents respectit-ely, t h a t  are fcund i n  the h e a v  frEcticn of the dens i t7  
separation. ' 

ijescription of Sanples 

Sarples f r o m  a nmber of different lanes vere used.  the:^ ~ 2 y  be a.rzng;Ed. 
iq two group. The first group, t abuk ted  belori, c o n s i s 2  of 3 i t r 5 n o z s  c o a s  frm 
Pemqrlvznia and \Jest Tiredz.  If m r e  than one s w l e  fro% J. Fins ::as '~eci ,  t h i s  
i s  hdicatcci by the nm-ber follok<ng the raxe of tne dne. 

'T22I.5 I 

First Grou? o f  Coal %mples ?xamiE& 

Fc. Mame o f  Fine Sta t e  of Srigin General Classific t t i o o  
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m e  samples of this group were all ,ground i n  the sane comerc ia l  m i l l .  It 
i s  pmbabbly ~ - p s s i b l e  t o  ob ta in  priders w i t h  tLe saxe pa- t i c l e  s i ze  d is t r ibu t ion  
from d i f fe ren t  coals, even i f  the fac tors  tha-c influence the operation of the m i l l ,  
i n s o f a  as they do not stem fram t he  coal, C~YU be kept c o n s t a t ,  
p o p e f l i e s  of *.e various coa ls  d i f f e r  x ide ly  ( g indab i l i t y ,  harc?ncss). 

Fatiemore,  the 

Of this grow, an average of abovt Ds of a sample passes a 100-nesh 
sieve, an~l nearLv €cCS passes a 200-nesh sieve. 

T h e  second group of saq las ,  ident i f ied  i n  Tzble V I  by t i icir  s t a t e s  of 
ori&n, H ~ S  a se lec t i sn  of high-sillfw-conttnt coa l  s ~ ~ p l z s  'su~pliac! by t'he 2. 8. 
Tu-eau of ~ . n e s , "  
average of about 88% or^ a sa@e passes a lCC!-mesh sieve, a d  ahmt  92% passcs a 

.2CO-.liesh sietre. 

TKLS p u p  of sszples  >ias ,ri.oun.ci i n  2 I d r c r a b r y  type xiUe b 

3ata and Msc-msion 

dll experimental da ta  presented a re  averages of a t  l e a s t  two replAcatz de- 
te r r ina t ions ;  derived da ta  are based on these a~e rages .  

Pa r t i c l e  Size Ckitribution, Percent o l  %hole Coal Powder 

Fraction I4i.13. axis PAch H i l l  

<325 mesh 36.b.5' 
225-200 23-65 
m-m0 27 95 
loo-% It 11.x. 
9-33 " 1.50 
3-16 " .12 

h.33 
24.73 
22.90 
7.13 

.86 

.o 3 

P d t e s  Pe-rcentage i n  %%ole Coal, Sieving Fractions 
and in Float and Sink Fractions of Tiiese Sievirg h.-.zictions 

:3.lliams Zci-I F i l l  
>Eole Coal: 1.65 %ole Coal: 1.78 

Sieving kiho l e  ;?%ole 
Fraction Traction F'bats Sinks Frzction l l o a t s  Sinks 

<325 'mesh .sa .39 25.2 1.59 .52 2L.7 
203-325 I' 1. a0 29 27 .o 1.95 .1L 15.5 
u)0-200 It 2.26 -31 27.7 2 .h  .13 1 h 6  

9 - E O  1' 2-38 e 3 1  46.6 3.37 .22 4c.s 
@ r i t e s  content o f  the  s ink  f rac t ions  of the  siaving fractions varied frorr. 

t o  46.65 (Table III). Vitii the exception of the i i n e s t  f i-xtion, z t  l eas t  
34.8Z of the pyr i tes  o f  each f rac t ion  %?E88 found i r ?  the corrosponEng sink frzction 
(Tab15 I V ) .  

* Through the courtesy of MI-. R. P. Abernathy 2nd b. J. J. Zarnes, Central m e r -  
iment Station, Reaon V, U. S, Bureau of Nines, Pittsburg!, Pa. 
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Heax-- Fractions 3ata 

+ieavy Sraction as $ of  
come spndi-&g sieving 
fraction. :emved in si& f n c t i o n .  

Percentsge of -.Jrites 
in a sievizg f r ac t ion  

Fraction !Kllians 3 c h  E i l l  XiI3im.s E c h  Fill 

<325 mesii 1.96 1.47 56.5 3 . 5  
2CO-325 " 5.67 11.30 8L.2 93.7 
100-200 n 7 .oc 16.3.5 27.3 94.2 
so -mc 11 7 .%I 20 70 27.3 94.3 

This suggests t ha t  a large par t  of tiie Tyrites i n  thess t v o  po;;aezed coals was  
present i n  a comparatively unencu.2lerea state, and ti& a relat5veI.y sa11 p a r t  of 
the total i-reight of t i e  ?-mites VELS located in s i ae  o f  c o d  ga r t i c l c s  o r  at5ached to 
relabively lar?;e coa l  particles.  This m s  borne out b y  a f c r o s c o ~ c  iaspection of 
the si* frzctions. To this pur-mpse sazples o f  tiese heai.l;ir f rzc t ions  were er-iedded 
in blocks of luc i te ,  tkf~ch ?:ere tiien sround a d  ,mlisl?ed. 
)325 nesh, were attaci.,ed to  carbonaceous particles.  
other ino i -g ,a~c  materials. 

7ev F e % e s  particles,  
;Tone ::ere f ~ ~ d  attached to 

Computation shows t:ht &&-e sa. 0; t h e  ~70m.t~ o f  pp?.lkes Cia% s e t t l e  h 
the  h e a q  f rac t ions  i s  i n  excess of 80:: of the  pyz i t sconten t  of  the or i ,g i>al  s a -  
ple. 
and m.0; of the  p p i t e s  f ron  ?ich ?ill :ihola pr i te r .  

A density separation renoves 86.3;; of  tis m t e s  from XLlizs -&oie Sader ,  

Xo r;ason :ias ;omd t o  eirtend this detailed xork -b ot'zer p-drnriieed 
coals. hmever, the s q a r a 3 i l i t y  o i  the  ?;rites fro= other ::hole coal  s z q l e s  r:as 
de te r r~ned  by the density separa t im niettod xencioned. Tke &.?a o b t z h e d  i n  these 
separations, as $:e11 as t h e  i-ecdlts o f  ~ l x s  and as5 detex-L?sticns, ax? 5er:iroci 
data, are given i n  Tables V and 17. 
percentages achieved with taese  forty-one coa l  smples at a demi ty  l eve l  of l.m, 
i s  a??arent from tiie data presented b tkese tables.  
reiived i n  the s i n k  fraction; t.his teav;. f rzc t ion  v v i e s  frox 3.25; t o  21.05,; o f  the 
weight of t i e  or ig ina l  sanpb. T!erty-tm s a q l e s  !ai z'sink l o s s  of less than 10:. 

The r m z s  cf ti.e -3fr"erct  re?ovd a d  1csa 

Q r i z e s  a d  ash arz ix yzrt 

The percentage of t i e  m i t e s  tha t  is re.mved, q r e s z e d  on t?le basis 03 
t i e  or ig ina l  &Tic suux content, varies f r o m  475 t o  9G. 

Ash renoval percentages vary from 27s to LG. 
Combustible losses in the si& f rac t ion  range fmn? 2.6% t o  17.42. 
i i a rdpve  grinca'sility numbers I-ax-e been tabulated when available. 

. 

'iiese 
values, 
ident i f ica t icn  o f  the coals. 

in-omation of geogTaphic natzre have only been given f o r  the be t t e r  

Ele vzrious loss and reno-zal l a t a  s5en. froir. one seTarstion operztion. If 
tlze Sirk fraction i s  subJected t c  an adilitionai density se2aration i n  a f l u i d  of the 
3W.e density 2s previously used, a part 0; tile conbs t ib l e  Ta t te r  C&? be SzClair;Sd. 
This YnTas not syste:?stical& investigated. I n  t::o cases (saT?les 1 2nd 2) the  corn- 
bustible loss could thas  be decreased by .75, boxever. 
limit of separabili ty by physical neans, had been appmached -b one density separ- 
ation. 

I n  these two cases, the 

i t  i s  not likely t ha t  m a n y  of the  sanples studied are tau repreSWtaEve 



Conclusions 

1) Ppites pu‘ticles ir! co~nercLa1lly pulvsrized coa l  i r e  lL-gely ?resent 
as f r e a  particles,  o r  as p a - t i c k s  f k c t  are rc la t ive ly  unencu-kered by cazbonaceous 
o r  other inorgaic mctter. 
g rea t e r  de,ree i n  2 laboratory type -mill. 

;his  i s  also t rue  <or con1 pulverized t o  a somarhat 

2) P a t  of the  E T i t e s  c a ~  be se6re@e6 froo; the pulvenzad coal  by a 
densi ty  fluid.  
percentage of m i t e s  r a o v e d  varied from h7;; t o  9XA. At, t i e  same time, the ash 
content of the powder xis decreased by an m.ount vzirying fron 272 t o  L6,. 
accoxpnieci b;r a l o s s  of cor.bustible nat ter ,  ranan& fror? 2.6;; t o  17.G. 

7orty-om sanples rrere studied. A t  2 demi ty  level of 1.L50, the 

This was 
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