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PURPOSE OF THE PREMIUM COAL SAMPLE PROGRAM 

The purpose of the  Premium Coal Sample Program is t o  provide the  c o a l  
s c i ence  research  community wi th  long t e r m  s u p p l i e s  of a smal l  number of 
premium coa l  samples t h a t  can be used a s  s tandards  f o r  comparison and 
c o r r e l a t i o n .  The premium coa l  samples produced from each c o a l  and d i s t r i b u t e d  
through t h i s  program are chemically and phys ica l ly  as i d e n t i c a l  as  p o s s i b l e ,  
have wel l  cha rac t e r i zed  chemical and phys ica l  p r o p e r t i e s ,  and w i l l  remain i n  a 
p r i s t i n e  condi t ion  over long  pe r iods  of t i m e .  

The need f o r  a Premium Coal Sample Program was expressed a t  t he  Coal 
Sample Bank Workshop he ld  March 27 and 28, 1981 i n  A t l an ta ,  Georgia. 

WHAT A PREMIUM SAMPLE IS 

A premium coa l  sample has been s p e c i a l l y  s e l e c t e d ,  processed and s t o r e d  
t o  keep i t  as  c l o s e  t o  i t s  o r i g i n a l  cond i t ion  as  poss ib le .  S p e c i f i c a l l y :  
con tac t  w i t h  oxygen has been minimized a t  a l l  s t ages  from mining, t r a n s p o r t  
and process ing  i n  a n i t rogen  f i l l e d  f a c i l i t y  t o  s e a l i n g  i n  amber colored g l a s s  
v i a l s .  Re la t ive  humidity and temperature a r e  con t ro l l ed  i n  t h e  process ing  
f a c i l i t y  t o  maintain t h e  equi l ibr ium moisture of the  o r i g i n a l  coa l .  Uni- 
formi ty  of samples is achieved by process ing  about 750 kg of coa l  i n  a s i n g l e  
ba t ch ,  mixing thoroughly i n  a s p e c i a l  b lender ,  and f i n i s h i n g  wi th  a sp inning  
r i f f l e r  t o  a s su re  well-mixed samples. Ac t iva t ion  ana lyses  have confirmed the  
thoroughness of t he  mixing. S t a b i l i t y  of the  s a m p l e s  is maximized by s e a l i n g  
i n  amber-colored g l a s s  w i th  a fue l - r i ch  hydrogen-oxygen flame. Secure ,  long- 
term supp l i e s  r e s u l t  from an i n i t i a l  production of 10,000 f i v e  gram ampoules 
and 5,000 t e n  gram ampoules w i t h  50 f i v e  ga l lon  sea l ed  g l a s s  carboys i n  
r e se rve  f o r  f u t u r e  ampoule production from each metric ton  sample of coa l .  
Some s p e c i a l  needs can be met from lumps s t o r e d  i n  argon i n  two r e se rve  55 
ga l lon  drums, and two 15 ga l lon  drums as p a r t  of t he  o r i g i n a l  sample. A 
s e p a r a t e  n i t rogen  f i l l e d  glove box w i l l  be used f o r  process ing  these  reques ts .  

SELECTION, SAMPLE COLLECTION, AND TRANSPORT 

I n i t i a l l y  the  coa l s  have been s e l e c t e d  t o  cover a wide range of chemical 
composition. The samples w i l l  i nc lude  low-, medium- and h igh -vo la t i l e  
bituminous coa l s  a s  w e l l  as l i g n i t e  and sub-bituminous. These samples a r e  
channel-type samples, r ep resen t ing  a uniform cross s e c t i o n  of t h e  seam from 
top  t o  bottom. Sample c o l l e c t i o n ,  under t h e  supe rv i s ion  of c o a l  g e o l o g i s t s  
from the  U. S. Geological Survey, involves  removal of c o a l  up t o  6" lumps from 
a f r e s h l y  exposed f ace  t o  s p e c i a l  double p l a s t i c  bags, t r a n s f e r  t o  s t a i n l e s s  
s t e e l  drums i n  a r e f r i g e r a t e d  s e m i - t r a i l e r  a t  t h e  s u r f a c e ,  purging of samples 
i n  t h e  drums with argon, and immediate t r a n s p o r t  t o  t h e  process ing  f a c i l i t y  a t  
Argonne Nat iona l  Laboratory (ANL). A c a r e f u l  desc r ip t ion  of t h e  geology of 
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t he  sample a r e a  and l o c a t i o n  w i l l  be prepared and a v a i l a b l e  as a re ferenceable  
do cumen t . 
SAMPLE PROCESSING 

The p rocess ing  f a c i l i t y  i s  a l a r g e  glove box made of aluminum panels  
about  12' t a l l ,  4-5' wide and about 40' long. Clear  p l a s t i c  windows 
conta in ing  70 p a i r s  of rubber g loves  permit obse rva t ion  and manipulation of 
t he  sample o r  equipment. During process ing  t h e  box is f i l l e d  with n i t rogen  
and t h e  oxygen concen t r a t ion  is  kep t  a t  o r  below 100 ppm. The humidity is 
kept as  h igh  as  p o s s i b l e  but low enough t o  avoid condensation on t h e  windows 
dur ing  operation. A t  t h e  process ing  f a c i l i t y ,  t h e  s t a i n l e s s  steel  drums a r e  
weighed and loaded i n t o  an  a i r l o c k ,  which is then  purged wi th  n i t rogen .  The 
drums are  emptied by means of a hydrau l i c  drum dumper i n t o  a crusher  which 
reduces t h e  p a r t i c l e  s i z e  t o  -1/2". The sample is t h e n ' p u l v e r i z e d  i n  an 
impact m i l l  t o  o b t a i n  -20 mesh mater ia l .  The pulver ized  material is co l l ec t ed  
i n  a n i t rogen  f i l l e d  mixer-blender s e l e c t e d  f o r  g e n t l e  but thorough mixing. 
A f t e r  thorough mixing t h e  pulver ized  coal is conveyed to  a sp inning  r i f f l e r  
and sea led  i n  10 gram ampoules and 5 g a l l o n  g l a s s  carboys o r  s p e c i a l  5 gal lon  
t r a n s f e r  con ta ine r s .  The con ten t s  of t h e  t r a n s f e r  con ta ine r s  a r e  then 
recycled t o  the  p u l v e r i z e r  and crushed t o  pass a 100 mesh screen. Af te r  
thorough b lending  t h i s  material is conveyed t o  t h e  packaging u n i t  f o r  s ea l ing  
i n  5 gram amber co lored  ampoules and 5 ga l lon  b o r o s i l i c a t e  g l a s s  carboys. 
F igure  1 is a block diagram of the  coa l  sample prepara t ion .  

CHARACTERIZATION 

The c o a l s  are analyzed f o r  t h r e e  purposes: (1) homogeneity t e s t i n g ,  ( 2 )  
cha rac t e r i za t ion ,  and (3) s t a b i l i t y  monitoring. Resu l t s  a r e  a v a i l a b l e  f o r  each 
coa l  i n  t h e  form of a p r i n t e d  sample announcement. Requests t o  be placed on a 
mai l ing  l i s t  should be s e n t  t o  t h e  au thor .  The r eques to r  should include 
mai l ing  address ,  t e lephone  number, and r e sea rch  i n t e r e s t s .  

Homogeneity t e s t i n g  inc ludes  sampling t h e  product flow i n t o  carboys and 
ampoules throughout t h e  process ing  t o  o b t a i n  39 r e p r e s e n t a t i v e  samples. These 
a r e  placed i n  polye thylene  con ta ine r s  f o r  i r r a d i a t i o n  a t  the  t h e  Univers i ty  of 
I l l i n o i s  TRIGA r e a c t o r .  The samples are counted at ANL t o  monitor t h e  Na, K 
and As a c t i v i t i e s .  Other techniques  are being eva lua ted  t o  complement these  
measurements. A f t e r  t h e  r e s u l t s  are analyzed and found t o  be s a t i s f a c t o r y  an 
announcement of t h e  a v a i l a b i l i t y  of samples is s e n t  t o  i n d i v i d u a l s  on the  
mai l ing  list.  

Charac t e r i za t ion  inc ludes  the  e f f o r t s  of over  70 d i f f e r e n t  l a b o r a t o r i e s  
t o  e s t a b l i s h  phys ica l  and chemical p r o p e r t i e s  of t he  samples. This number i s  
d e s i r a b l e  t o  permit a s t a t i s t i c a l  a n a l y s i s  of t h e  r e s u l t s .  The ana lyses  w i l l  
i nc lude  proximate,  u l t i m a t e ,  c a l o r i f i c  va lues ,  s u l f u r  forms, equi l ibr ium 
moisture,  maceral  a n a l y s i s ,  Gieseler p l a s t i c i t y  f o r  t h e  bituminous coa l s ,  and 
minera l  matter major elements among o the r s .  Round rob in  ana lyses  have been 
organized, 

A v a r i e t y  of s t a b i l i t y  monitoring t e s t s  are used inc luding  evolved gas 
a n a l y s i s  and s l u r r y  pH. The gas a n a l y s i s  i nc ludes  de te rmina t ions  of oxygen 
and l i g h t  hydrocarbons t o  fo l low any poss ib l e  d i f f u s i o n  of gas i n t o  the  
ampoules and d i f f u s i o n  of v o l a t i l e s  from the  sample. The s l u r r y  pH monitors 
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t he  change i n  pH of t he  f i l t r a t e  from a s l u r r y  of sample wi th  d i s t i l l e d ,  
deaera ted  water t o  monitor ox ida t ion  and release of products  of p y r i t e  
decomposition. S u l f a t e  i on  concent ra t ion  i s  a l s o  determined. In  a d d i t i o n  the  
bituminous samples w i l l  be monitored by r e p e t i t i v e  Giese l e r  p l a s t i c i t y  
ana lyses .  

AVAILABILITY AND DISTRIBUTION 

Samples are made a v a i l a b l e  t o  r e sea rch  personnel  a t  a nominal replacement 
Cost. A s p e c i a l  glove box f i l l e d  wi th  n i t rogen  is  ava i l ab le  t o  t r a n s f e r  
con ten t s  of ampoules t o  s p e c i a l  sample holders  on reques t .  A l s o ,  a very 
l i m i t e d  quan t i ty  of lump coa l ,  s to red  under s i m i l a r  i n e r t  cond i t ions  w i l l  be 
a v a i l a b l e  on special r eques t  f o r  s p e c i a l  phys i ca l  p roper ty  measurements. The 
process ing  f a c i l i t y  can be made a v a i l a b l e  f o r  occas iona l  process ing  of s p e c i a l  
samples. 

Orders are placed on t h e  forms s e n t  wi th  the  announcement of a v a i l a b i l i t y  
of t h e  samples with t h e  author. Prepayment is requested.  Samples a re  
a v a i l a b l e  i n  packages of 6 ampoules of one s i z e .  Specia l  ca r tons  a r e  used to  
a s su re  s a f e  de l ivery .  

FIRST SAMPLE 

Samples a r e  shipped by United Pa rce l  Se rv ice  (UPS). 

The f i r s t  sample, a medium v o l a t i l e  bituminous coa l ,  was c o l l e c t e d  from 
t h e  Lucerne 1 6  mine, owned by the  Rochester and P i t t sbu rgh  Mining Company of 
Indiana ,  Pennsylvania. The sample was co l l ec t ed  from t h e  Upper F reepor t  seam 
nea r  Homer C i ty ,  Pennsylvania.  A wedge shaped block was exposed by a 
continuous miner and used f o r  t h e  channel type sample .  

INFORMATION ON SAMPLES 

Each r e c i p i e n t  of samples i s  asked t o  provide  e i t h e r  a l i t e r a t u r e  
r e fe rence  t o  papers i n  widely c i r c u l a t e d  jou rna l s ,  o r  a copy of less widely 
c i r c u l a t e d  publ ic  r epor t s  and papers,  t o  be shared  with o t h e r  u s e r s  of the 
samples. L i s t i n g s  of t hese  r e fe rences  w i l l  be a v a i l a b l e  on r eques t  t o  the 
au tho r  (phone 312-972-7374) e i t h e r  i n  p r in t ed  ve r s ions  o r  v i a  computer 
.terminal. The Premium Coal Sample Program expec ts  t o  work wi th  o the r  coa l  
sample programs i n  provid ing  samples and sha r ing  information. 

Following t h e  r e p o r t s  from the  use  of of a number of s a m p l e s ,  workshops 
are planned t o  f a c i l i t a t e  sha r ing  r e sea rch  r e s u l t s  and t o  f o s t e r  bas i c  
unders tanding  of t he  chemistry and phys ica l  p r o p e r t i e s  of t h e  coa l .  The f i r s t  
i s  expected t o  be scheduled i n  1987 a t  ANL. 

USERS ADVISORY COMMITTEE 

A Users Advisory Committee provides  u s e f u l  suggehtions t o  t h e  Program 
Manager. This group inc ludes  D r s . :  B la ine  Cec i l ,  U. S. Geologica l  Survey; 
Marvin Poutsma, Oak Ridge Nat iona l  Laboratory; Ronald Pugmire, Un ive r s i ty  of 
Utah; William Spackman, Pennsylvania State Univers i ty ;  I rv ing  Wender, 
Un ive r s i ty  of P i t t sbu rgh ;  Randall  Winans, Argonne Nat iona l  Laboratory; John 
Young, Argonne Nat iona l  Laboratory. 
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