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INTRODUCTION 

The purpose  o f  t h e  Premium Coal Sample Program (PCSP) i s  t o  
p rov ide  t h e  b a s i c  c o a l  s c i e n c e  r e s e a r c h  community wi th  long  term 
s u p 2 l i e s  of a s m a l l  x m b e z  of preniilm c o a l  sami;?es t h a t  can be  
used  a s  s t a n d a r d s  f o r  c o m p a r i s o n  and c o r r e l a t i o n .  The premiun 
c o a 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  
proqram a r e  chemica l ly  and p h y s i c a l l y  a s  i d e n t i c a l  as  p o s s i b l e ,  
have  w e l l  c h a r a c t e r i z e d  c h e m i c a l  and p h y s i c a l  p r o p e r t i e s ,  and 
w i l l  b e  s t a b l e  o v e r  l o n g  p e r i o d s  of t i m e .  C o a l s  a r e  mined ,  
t r a n s p o r t e d ,  p r o c e s s e d  i n t o  t h e  d e s i r e d  p a r t i c l e  and  sample  
s i z e s ,  and  p a c k a g e d  i n t o  e n v i r o n m e n t s  a s  f r e e  o f  oxygen  as 
p o s s i b l e .  Humidity i s  also t o  be c o n t r o l l e d  t o  keep t h e  c o a l s  a s  
p r i s t i n e  and i n  a s  s t a b l e  a c o n d i t i o n  a s  p o s s i b l e .  

There had been a f e e l i n g  t h a t  such a program was needed f o r  q u i t e  
some t i n e  (1,2,3) - D i f f e r e n t  a u t h o r s  and workers  have expres sed  
a c o n c e r n  o v e r  t h e  d i f f i c u l t y  i n  o b t a i n i n g  w e l l  s e l e c t e d ,  
c o l l e c t e d ,  p r e p a r e d  and c h a r a c t e r i z e d  samples over  a l onc  p e r i o d  
o f  t i m e .  The v a r i a t i o n  i n  p r o p e r t i e s  th rough a c o a l  seam over  
r e l a t i v e l y  s h o r t  d i s t a n c e s  and t h e  s e n s i t i v i t y  of c o a l  samples t o  
o x i d a t i o n  i n  t y p i c a l  sample c o n t a i n e r s  l e a d  t o  d i f f i c u l t i e s  i n  
a t t e m p t s  t o  r e p r o d u c e  t h e  work of o t h e r  c o a l  r e s e a r c h e r s .  The 
PCSP i s  in t ended  t o  r e l i e v e  t h e s e  conce rns .  

A number of s t e ? s  a r e  invo lved  i n  t h e  p r e p a r a t i o n  and d i s t r i b u -  
t i o n  of c o a l  s a m p l e s .  T h e s e  i n c l u d e  s e l e c t i o n ,  c o l l e c t i o n ,  
t r a n s p o r t s t i o n ,  ? r e p a r a t i o n  o r  p r o c e s s i n g  ( i n c l u d i n g  n i x i n q  and  
p a c k a g i n g ) ,  s t o r a g e ,  c h a r a c t e r i z a t i o n ,  s h i p p i n g  and  d a t a  
d i s s e n i n z t i o n .  Each of t h e s e  is n e c e s s a r y ,  and i t  one  of t h e  
cjoals of t h e  PCSP t o  ? r o v i d e  t i e  b e s t  q u a l i t y  p o s s i b l e  i n  each  of 
t h e  s t e p s  t o  = ? t i - a t e l y  p rov ide  t h e  b e s t  q u a l i t y  s a n p l e s  t h a t  can  
be d i s t r i b u t e d .  Accord inqly  c o n s i d e r a b l e  c a r e  and p l ann ing  h a s  
gone i n t o  each  o f  t h e  s t e p s  mentioned. 

SAMPLE SELECTION 

The s u p p o r t  from t h e  Chemical Sc iences  D i v i s i o n  o f  t h e  O f f i c e  of 
Basic Energy Sc ience  w i l l  p rov ide  f o r  a s u i t e  of e i g h t  samples.  
These samples a r e  t o  ? rov ide  as broad a r ange  o f  r e p r e s e n t a t i o n  
a s  p o s s i b l e  of U. S. c o a l s .  The cho ice  of samples  h a s  invo lved  a 
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consideration of the chemical conposition, specifically the 
carbon, hydrogen, sulfur and oxygen contents to obtain repre- 
sentatives of the inaortant ranges available. After considera- 
tion of the chemical composition, some specific coals were 
selected. These include a North Dakota lignite, Wyoming 
subhituninous, Illinois t 6  high volatile bituminous, Upper 
FreeFort nediun volatile bituminous, Pocahontas low volatile 
bituminous, and a Pittsburrjh t 8  bituminous coal. Other coals are 
still under consideration for the remaining two samples. 

SAMPLE COLLECTION 

Sanple collection nust take place in an active commercial mine to 
assure the "freshest" coal possible. The collection is done un- 
der the supervision of at least one person from the U. S.  
Geological Survey. Either or both of Drs. Blaine Cecil and Ron 
Stanton supervise the collection of the whole seam or channel 
sample. For an underground sample, a continuous miner is used to 
ex2ose a fresh Sean face. When possible the miner is used to 
isolate a wedge shape2 or rectangular block of coal. After roof 
bolting the floor around the sample is cleared and ?lastic sheets 
are put down to collect the actual sample. A three man crew from 
the Pittsburgh Testin? Laboratory at Homer City, Pennsylvania led 
by David Allen uses hand picks to remove the samale. Coal is 
placed in double plastic bags in thinner seams (less than 5' 
thick), tied and taken to the surface for transfer to 55 gallon 
stainless steel drums. For thicker seams, the drums are taken 
directly into the mine, and the samples are shoveled carefully 
into the drums. Typical collection periods are 3-4  hours from 
the beginning of the collection to arrival of the sample at the 
surface. 
A core sample was taken for the thick subbituminous sample. A 
contractor was obtained to provide three cores. A 3 "  core was 
taken for the USGS 105, another 3" core was obtained to ?rovide 
chunks of coal for long term storage, and a 6" core was used for 
the coal to be processed. Cores were rinsed anc? loaded into 
drum in the same manner as coal from thinner seans. 

TRANSPORTATION 

A refrigerated seni-truck is used to transport the sample to ANL 
for processing. The truck loads the empty drums, cylinders of 
argon used for ?urging and other necessary equipment at ANL. 
This load is taken to the mine site. At the nine the plastic 
bags of coal are dumped into the drums or the full drums are 
placed on the truck. The druns are purqed with 10 or more 
volumes of argon gas to reduce the oxygen concentration in the 
drums to below 100 ppm. The load is then taken directly back to 
ANL for processing. Typically the sample arrives at ANL within 
24 hours after being loaded on the truck. The truck temperature 
is kept at about 42 F en route. 

PROCESSING 
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A u n i q u e  f a c i l i t y  h a s  b e e n  b u i l t  a t  ANL t o  p r o c e s s  t h e  c o a l  
samples .  I t  is a l a r g e  ? l o v e  box a b o u t  1 2 ’  t a l l ,  5 ’  wide and 4 0  
f e e t  long.  There  are 70 p a i r s  o f  long  r u b b e r  g l o v e s  i n  t h e  w a l l s  
of t h e  box t o  p e r m i t  m a n i p u l a t i o n  o f  t h e  s a m p l e  and  e q u i p m e n t  
d u r i n g  t h e  p r o c e s s i n g .  The oxygen c o n c e n t r a t i o n  i s  main ta ined  
b e l o w  1 0 0  ppm d u r i n g  t h e  p r o c e s s i n g  t h r o u q h  t h e  u s e  o f  a 
c a t a l y t i c  sys tem t o  combine hydrogen w i t h  i m p u r i t y  oxygen. 

A t  ANL t h e  truclk is unloaded and drums are t a k e n  t o  t h e  process-  
i n 9  f a c i l i t y  w i t h  a f o r k l i f t ,  w e i s h e d  a n d  p l a c e d  i n  g r o u 2 s  o f  
t h r e e  i n t o  a n  i n i t i a l  a i r l o c k .  A f t e r  7urginc; t h e  a i r l o c k ,  t h e  
drums a r e  o p e n e d ,  a n d  r o l l e d  on  ca s t e r s  t o  a h y d r a u l i c  drum 
dum2er.  The d.unper  ? i c k s  t h e  clruns u p  and pours  t h e  c o n t e n t s  
i n t o  a c r u s h e r .  The c o a l  is broken i n t o  p i e c e s  no l a r q e r  t h a n  
1/2” t h i c k .  The c r u s h e d  c o a l  p a s s e s  throuqh a c h u t e  t o  a v i b r a t -  
i n q  l i f t  which ra ises  t h e  c o a l  t o  t h e  t o p  of  t h e  box f o r  f e e d i n g  
t o  a p u l v e r i z e r .  I n i t i a l l y  t h e  p u l v e r i z e r  g r i n d s  t h e  coa l  so 
t h a t  t h e  p a r t i c l e s  p a s s  t h r o u g h  a 2 0  mesh s c r e e n .  The ground 
c o a l  i s  accumula ted  i n  a L i t t l e f o r d  S l e n d e r  w i t h  a 2 0 0 0  l i t e r  
c a p a c i t y .  T h i s  w i l l  h o l d  o n e  t o n  o f  c o a l .  A t t e r  t h e  e n t i r e  
b a t c h  h a s  been qround it i s  t h e n  t h o r o u g h l y  mixed i n  t h e  b l e n d e r .  
S p e c i a l  s t u d i e s  w e r e  c a r r i e l  o u t  t o  e s t a b l i s h  t h e  mixing charac-  
t e r i s t i c s  w i t h  c o a l  s a m p l e s  and  s e t  t h e  r e q u i r e d  d u r a t i o n  o f  
n i x i n g .  The mixed coal i s  novee from t h e  b l e n d e r  w i t h  a t u b u l a r  
conveyor t o  e i t h e r  a d i s c h a r g e  c h u t e  used t o  f i l l  5 g a l l o n  n a i l s  
f o r  t r a n s f e r  t o  t h e  i n i t i a l  a i r l o c k  f o r  r e r ; r i n d i n g  t o  p a s s  a 1 0 0  
n e s h  s c r e e n  o r  t o  f i l l  5 g a l l o n  b o r o s i l i c a t e  q l a s s  carboys  f o r  
long t e r n  s t o r a g e .  I n t e r m i t t e n t l y  p o r t i o n s  o f  t h e  s a m 2 l e  a r e  
c o n v e y e d  t o  a n  a m p o u l e  f i l l e r - sea le r .  Here amber b o r o s i l i c a t e  
v i a l s  a r e  f i l l e d  w i t h  e i t h e r  1 0  grams o f  -20  mesh material o r  5 
grams of -100 mesh material .  A hydrogen-oxygen t o r c h  i s  used a t  
s t o i c h i o m e t r i c  f lame c o n d i t i o n s  ( c o n t r o l l e d  w i t h  a ?as mass f l o w  
c o n t r o l l e r )  f o r  t h e  s e a l i n g .  
I n  p r o c e s s i n c ; , i t  i s  p lanned  t o  p r e p a r e  5 , 0 0 0  of  t h e  1 0  gram an- 
p o u l e s  of -20  mesh m a t e r i a l  and 1 0 , 0 0 0  o f  t h e  5 gram ampoules o f  
-100 mesh mater ia l .  About 8 0 %  o f  t h e  coal i s  s t o r e d  i n  carboys  
which  c a n  b e  u s e d  l a t e r  t o  f i l l  a d d i t i o n a l  a % ? o u l e s  w!ien t h e  
su?ply i s  t i e p l e t e d .  

STORAGE 

The a n p o u l e s  and c a r b o y s  are k e p t  i n  a separa . te  s t o r a g e  rooin a t  
about  72 F .  T h i s  room i s  u s u a l l y  d a r k .  

CHARACTERIZATION 

The samples  are c h a r a c t e r i z e d  f o r  t h r e e  purToses.  The f i r s t  pur- 
p o s e  i s  h o m o g e n e i t y  d e t e r n i n a t i o n .  I n i t i a l l y ,  s a m p l e s  t a k e n  
d u r i n g  t h e  f i l l i n g  of  t h e  p a i l s ,  c a r b o y s  and anpoules  a r e  p laced  
i n  h o l d e r s  f o r  i r r a d i a t i o n  i n  t h e  U n i v e r s i t y  o f  I l l i n o i s  T R I G A  
r e a c t o r .  The d i s i n t e 7 r a t i o n  ra tes  of induced  N a ,  I? and As a r e  
neaSUreC f o r  b i tuminous  c o a l s ,  w h i l e  t h e  N a ,  As,  La  and Sc vere 
used f o r  t h e  subbi tuminous  c o a l  due t o  t h e  l i m i t e d  amount of K .  
The rates a r e  compared f o r  t h e  d i f f e r e n t  samples  t o  e s t a b l i s h  t h e  
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homogeneity of the samples. The second purpose for characteriza- 
tion is the establishment of the analytical qualities of the 
coal. Samples are then analyzed in an interlaboratory program 
that is ongoing. Information on the program is available from 
the Procram Manager. Additioal participation is possible. 
Standard ASTM methods or known variations of these are ussd. Tho 
analyses include the ultimate (c,H,N,s), proximate (volatile 
matter, fixed carbon, ash and moisture), calorific or Btu values, 
sulfur forms, major and minor elements in the ash, and ec;Ui- 
librium moisture. Maceral analysis and vitrinite reflectance are 
also carried out. For bituminous coals the free swelling index 
and Gieseler plasticity are also determined. The third type Of 
analysis i s  used to establish the stability of the samnles. The 
Gieseler plasticity is used as a sensitive indicator of oxidation 
for the bituminous samples. This test is done for the initial 
coals and is repeated periodically to establish the constancy of 
the values. For non-bituminous coals other techniques are being 
used and develo7eci. The slurry ?H is used to establish the 
oxidation which results in conversion of pyrite to sulfate. 

AVAILASLE COAL SAMPLES 

1. The first sanple is an Upper Freeport sample collected near 
Honer City Pennsylvania in January 1985. This is a rnedium 
volatile bituminous coal from a 4 '  thick seam at the point of 
collection. The sanple characterization is continuing. The 
preliminary values are: (as received basis) 

carbon : 74-754, 
hydrogen : 4-5% 
total sulfur: 2-3% 
ash: 12-13  
moisture 1-2% 

These san?les are available in 5 Trams of -100 mesh or 10 Trams 
of -20 mesh material. 

2. The second sample, a subbituminous coal from the Wyodalc seam, 
was collected about six miles northeast of Gillette, Wyoming in 
October, 1985. The seam is about 120' thick at the point of 
collection. In this case the sample for processing consisted of 
a 6"  core through the entire seam. The preliminary analysis of 
the sample on an as-received basis is: 

carbon : 63-64% 

sulfur: 0.4-0.6% 
moisture : 28-30% 
ash: 6-7% 

hydrogen: 4-5% 

Due to the high moisture content of this sample, it is beinq of- 
fered only in -20 mesh size, in 5 and 10 gram amnoules. 

3 .  The third san2le is a high volatile bituminous coal, from the 
Illinois # 6  or Herrin seam, and was collected about 60 miles 
southeast of St. Louis in Decenbsr, 1 9 8 5 .  The 5 5  gallon drums 
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u s e d  fo r  t r a n s p o r t i n g  t h e  samples were t a k e n  i n t o  t h e  n i n e  s i n c e  
t h e  seam t h i c k n e s s  was a b o u t  7 ' .  The p r e l i m i n a r y  a n a l y t i c a l  
v a l u e s  on t h i s  coal (on an  a s - r e c e i v e d  b a s i s )  are: 

carbon:  61-62% 
hydrogen : 4-5% 
s u l f u r :  4-5% 
a s h :  15-16 
m o i s t u r e  : 9-10 

T h i s  m a t e r i a l  i s  beiny, o f f e r e d  i n  5 g r a m s  o f  - 1 0 0  mesh and  1 0  
grams of  -20 mesh c o a l .  

4. The f o u r t h  coal i s  a P i t t s b u r g h  8 8  seam s a n p l e  from a b o u t  60 
miles  s o u t h  an2  w e s t  of  P i t t s b u r g h ,  Pennsylvania .  This  was col- 
l e c t e d  i n  March, 1 9 8 6 .  The seam was a b o u t  6 '  t h i c k  a t  t'ne c o l l e c -  
t i o n  p o i n t .    he sanple d r u m s  were t a k e n  i n t o  t h e  mine t o  
f a c i l i t a t e  t h e  l o a d i n ?  an2  purg ing  of t h e  drums on t h e  s u r f a c e .  
T h i s  sample is b e i n g  o f f e r e d  i n  ampoules o f  5 rjrams of  -100 nesh  
a n d  1 0  G r a m s  o f  -20 mesh material .  The 3 r e l i m i n a r y  a n a l y t i c a l  
d a t a  f o r  t h e  a s - r e c e i v e d  samples  were n o t  a v a i l a b l e  a t  t h e  t i m e  
of t h e  n r i t i n q .  

SAMPLE A V A I L A B I L I T Y  

Samples are  a v a i l a b l e  t o  r e s e a r c h e r s  upon comple t ion  of an order  
form. These f o r m s  are  a v a i l a b l e  f rom t h e  ProTram M a n a g e r ,  D r .  
Karl S .  Vorres ,  a t  t h e  a d d r e s s  g i v e n  i n  t h e  heading ,  o r  by c a l l -  
i n 3  (312)  972-7374, o r  FTS 972-7374. The o r d e r  forms accompany 
t h e  p e r i o d i c  P r o d u c t  Announcements. These announcements 
b r i e f l y  d e s c r i b e  t h e  s a n p l e  i n  terms o f  i t s  s o u r c e  a n d  t y p e  o f  
c o a l .  When a v a i l a b l e ,  i n i t i a l  a n a l y t i c a l  d a t a  is i n c l u d e d .  In- 
d i v i d u a l s  may r e q u e s t  t h a t  t h e y  be p l a c e d  on t h e  m a i l i n g  l i s t  t o  
receive these announcements  by w r i t i n g  t h e  Program Manager, i n -  
d i c a t i n g  t h e i r  a d d r e s s ,  t e l e p h o n e  number and r e s e a r c h  i n t e r e s t s .  
Upon r e c e i ? t  o f  t h e  o r d e r  a n d  p a y m e n t  i n  t h e  A s s i s t a n t  
C o n t r o l l e r ' s  o f f i c e ,  t h e  orciers  are  t r a n s m i t t e d  t o  t h e  Program 
ManarJer f o r  p a c k i n n  and s h i p ? i n g .  A nominzl rep lacement  c k a r g e ,  
c u r r e n t l l r  $1.63 p e r  r;ran, i s  made for t h e  s a c p l e s .  An a r k l i t i o n a l  
c h a r o e  is made f o r  f o r e i g n  shigment  t o  d e f r a y  t h e  added s h i p p i n 9  
c h a r g e s .  Sarnples a r e  n o r m a l l y  s e n t  by U n i t e d  P a r c e l  S e r v i c e .  
S a m p l e s  a r e  s h i p p e d  i n  s p e c i a l l y  d e s i g n e d  c o r r u g a t e d  cardboard  
c a r t o n s  w i t h  foam padding above and be low t h e  a m g o u l e s ,  and  an  
a i r  space  a round t h e  o u t s i d e  o f  them. 

S a m p l e s  a r e  a v a i l a b l e  i n  r e a s o n a b l e  q u a n t i t i e s .  The Prograrn 
Manager r e s e r v e s  t h e  r i g h t  t o  l i m i t  q u a n t i t i e s  i n  o r d e r  t o  
p r o v i d e  a c o n t i n u i n c ;  s u p p l y  t o  a l l  workers  i n  t h e  f i e l d  o v e r  a 
decade o r  more. 

USERS ADVISORY COMMITTEE 

A Users  Advisory  Committee s e r v e s  t o  p r o v i d e  a range  of  comments 
and s u g g e s t i o n s  o n  the  Program t o  maximize i t s  v a l u e  t o  t h e  u s e r s  
community. The i n d i v i d u a l s  come from a r a n g e  o f  backgrounds t o  
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permi t  a v a r i e t y  of i n p u t  on t h e  many a s p e c t s  of t h e  sequence  of 
e v e n t s  from t h e  sample s e l e c t i o n  through d i s t r i b u t i o n .  The i n i -  

c a l  S u r v e y ,  Marvin  Poutsrna of Oak R i d o e  N a t i o n a l  L a b o r a t o r y ,  
Ronald  P u q m i r e  o f  t h e  U n i v e r s i t y  o f  Utah ,  Wil l iam S3ackman of 
Penns:.lvania S t a t e  U n i v e r s i t y ,  I rvincj  Wender o f  t h e  U n i v e r s i t y  of 
P i t t s b u r g h ,  Randal l  Winans  and  J o h n  Young of Argonne  N a t i o n a l  
L a b o r a t o r y .  The committee does  r o t a t e  a f t e r  a p e r i o d  o f  time. 
Newcomers t o  t h e  g r o u p  are:  John Larsen  of Lehigh U n i v e r s i t y  and 
Leon Stoc!c of  t h e  U n i v e r s i t y  of Chicaqo. The Program Manager is 
deeply  a p p r e c i a t i v e  o f  t h e  c o u n s e l  and s u g q e s t i o n s  rjiven by t h i s  
group.  

tial Cornnittee i n c l u d e d :  D r s .  B l a i n e  C e c i l  of the u .  s .  Geologi-  

CURRENT RESEARCH 

A wide range  o f  proqrams i s  makina u s e  of t h e  samples .  Sone ex- 
amples i n c l u d e :  new ne thods  f o r  d i r e c t  d e t e r m i n a t i o n  of o x y g e n  
and  o r g a n i c  s u l f u r  i n  t h e  c o a l  mat ter ,  new methods of charac-  
t e r i z a t i o n  u s i n g  i n v e r s e  c h r o m a t o g r a p h y ,  s o l v e n t  s w e l l i n g  
s t u d i e s ,  r e a c t i o n s  of o r g a n i c  s u l f u r  s p e c i e s  i n  t h e  c o a l .  A num- 
b e r  of  p r o p o s a l s  t o  d i f f e r e n t  f u n d i n g  a g e n c i e s  have  s p e c i f i e d  
t h a t  t h e  i n v e s t i g a t o r s  were ? l a n n i n g  t o  u s e  t h e s e  s a m p l e s  i n  
t h e i r  work. 
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t h e  p r o c e s s i n r j  f a c i l i t y  a n d  t h e  o n c j o i n q  o > e r a t i o n s  i s  
a ? p r e c i a t e d .  J o s e p h  G r e g a r  c o n t r i b u t e d  t o  t h e  d e s i g n  a n d  
development o f  t h e  l o n g  term s t o r a r ~ e  i n  g l a s s  c a r b o y s .  A l l a n  
Y o u n g s  h a s  h e l p e d  w i t h  s o l u t i o n s  t o  many of t h e  m e c h a n i c a l  
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prorJram a n d  e a c h  o n e  merits an  e x p r e s s i o n  of a p p r e c i a t i o n ,  b u t  
s p a c e  w i l l  n o t  p e r n i t  a comgle te  l i s t i n g .  
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