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3ear Mr. Lomen, 

Several samples of f l o a t  g r rph i t i c  rock were s u h i t t . e d  t o  wri ter  
f o r  purpose or" c l a s s i f i c a t i on  and t e n t a t i v e  benef i c i a t i o n  studies.  These 
samples were reputedly co l lec ted  a t  t h e  proper t ies  under con t ro l  of Ralph 
Lomen and Associates located near Graphite Bay on the  north s ide  of the 
Kigluaik Ntns., Seward Peninsula, Alaska, 

Xccoi-ding t o  USGS 2epor-t by 2, 3, Coats, "The graphite deposits  
on the  north s i de  of Kigluaik Ytns,, a r e  in  a sequence of quar tz i t e  sch i s t s ,  
gneisses and marble which form the a brupt  north front of rugged Kigluaik 
MtnsOr1 Some igrleous in t rus ions  of s i l ls  and dikes of granodior i te  ap l i t e ,  
o l iv ine  basa l t  and othbr members were noted, The graphite occurs a s  high 
grade l ense s  i n  parent metamorphic s c h i s t s  and most of past prociuction has 
come f r o m t h e s e  lenses e i t h e r  by d i r e c t  mining o r  co l lec t ion  of surface f l o a t ,  

Owing t o  the  nature and r eg iona l  occurrence of these  deposits  
the possible tonnage of g raph i t i c  mate r ia l  should .be veFj  l a rge ,  Coats 
& Eeide estimated 2 - 3 mi l l ion  tons at  a grade of 10~4 graphite. 

Fron t h e  coromercial standpoint the approach should not be from 
a mere bas i s  of tonnage and $ graphite grade. Graphite is no t  a l l  a l ike  in 
s t ruc tu r e  a s  it var ies  i n  c r y s t a l l i n e  nature from very f i n e l y  c ry s t a l l i ne  
( l e s s  than 200 mesh) or  amorphous t o  coarsely c ry s t a l l i ne  f l ake  up t o  -20 
mesh s izes ,  

The preferred grades of f lake are coarse and commd t h e  pemium 
pr ices  i f  c le  an f  ro~n inc lus i  on and g r i t t y  impurities. 

Pr ice  Class - Size - Grade - 
9-16c / lb .  NO. 1 Flake 
7c0 UP No. 2 Flake 
3c o I n f e r i o r  

-20 - 60 mesh -88$ graphi te  
-20 - 60 " -82% I! 

-20 - 60 " -80% l1 

Amorphous lump may be u se fu l  i f  t.905 graphite grade and f r e e  
from f r i t .  10c. 1 lb.  

Crude amorphous i s  valued a t  from $16, - '$32 / ton. 
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Laboratory Invest igat ion 

Several batches of Alaskan ore were prepared by r o l l  cru'sking 
and screening. The ma te r i a lwas  s ized  and beneficiated by g r av i t y  and 
f l o t a t i o n  methods with f.urther cleaning of included b i o t i t e  middlings by 
high i n t e n s i t y  magnetic separation methods. 

The object  of t e s t s  was t o  -separate f lake-l ike aggregates and 
c h e c k t h e i r  pu r i t y  by spec i f ic  g r a v i t y  and analyticalmetliods. No attempt 
was made t o  spec ia l ly  prepare laboratory products not capable of reproduction 
i n  normal plant ,  

The cor re la t ion  of specif ic '  gravity t o  assay percent gmphi te  
i s  given i n  fo l lo~&ng graph, T'nis method of t e s t i ng  graphite samples fo r  
pu r i t y  should be a considerable he lp  in the  f i e l d  and i n  preliminary 
laboratory examinat ion of f i e l d  samples, 

Heavy Liquid Separation 

A representa t ive  sample of minus 1 inch graphite was s ized on 
1/2 inch, 1/4 inch and l/@ inch screens and s eparated i n  a l i q u i d  of 2,37 
spec i f ic  gravity, The f l o a t  product, th2.t ma te r i a l  which would not sink in 
medium of 2.37 spec i f ic  gravi ty ,  was the higher grade graphi t ic  material .  
The mater ia l  which sank w 2 s  t h e  lower grade material.  

Product FCt. % - $ Graphitic C % Ash 

+ 1/2 inch F loa t  20.9 
II Sink 23,2 

4 1 Floa t  
t i  

1 4 e 3  
Sink 10.7 + 1 8  " Floa t  

11 
4.3 

Sink 12.2 - 1/8 inch u04 - 
Total  Head 100.0 42,6 - 52.8 

Comb. Float  39.5 63.8 34.4 

The s ignif icance of these  t e s t s  a r e  a s  follows: 

1, There was no appreciable  proportion of high grade (plus  
80 percent) i n  the coarse s i ze s  of t h i s  sample. 

2. There was l i t t l e  time l i be r a t i on  of graphite at, coarse s i ze s  
and benef ic ia t ion by simple crushing and screening processes is not possible. 

3. S t  i s  possible t o  so r t  ore by heavy media concentration 
(s ink and float) methods fo r  r e j e c t i o n  of low grsde material ,  thus  r a i s i ng  
the  grzde of shipping product sent t o  f inal cleaning p lan t  i n  the  s t a t e s ,  



~ ? 8 a t i o n  of minus 1/811 &aterial 

A representa t ive  sample of minus 1/811 mate r ia l  was t r e a t e d  by 
f l o t a t i o n  without fur ther  grinding.' The concentrates were recleaned, 'dried 
and sized. 

Product 
Conc . + 35 mesh 

t 65 - 65 
Wid. + 35 mesh 

+ 65 - 65 
Ta i l ing  + 35 mesh 

4 65 - 65 
Slime 

A s  say D i s  t r i b u t i  on 
$C $ Ash 
75.7 22.7 

ZiL- 
2 5 

Total  Head 100.00 45.6 5204 100,O 100.0 

The s ignif icance of t h i s  t e s t  was a s  follows: 

1. The graphite recovered was p i n c i p a l l y  f i n e  dust and the  
pseudo-flake products were aggregates of interlocked rock mate r ia l  and 
microcrysta l l ine  graphite.  

2. The middling products were nodular aggregates of micro- 
c ry s t a l l i ne  graphite and rock m t e r i a l .  

3. The t a i l i n g  r e j e c t  products were lotigrade locked graphite- 
rock mate r ia l  aggregates. 

4. No attempts were made t o  r e t r e a t  coarse concentrstes by 
pebble mills and r e f l o t a t i o n  because t h e  quan t i t y  i n  those s i z e s  w 2 s  o f  too  
small a percentage. 

Test Resul ts  f o r  New Sample 

Larger samples of Alaskan graphite were submitted by llr. Lomen 
and the  mater ia l  was r e c l a s s i f i e d  i n  t he  plus 4 inch s i z e s  a s  received. 
There a ~ p e ~ r e d  t o  be a t  l e a s t  three d i s t i n c t  c l a s s i f  i c a t  ions, 

( a )  Low grade b i o t i t e  s ch i s t  carrying graphi te  
( b) In t e  media  t e  grade amorphous graphite aggregates 
( c) High g rade graph i t i c  ore w i t  l l  more d i s t i n c t  crys ta l -  

l i z a t i o n  but badly folded and twis ted,  
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Y 4  
The low grade b i o t i t e  s ch i s t  and the  high grade ore were t rea ted  

separate ly  by fl,otation and stage rod milling, the concentrates were dried, 
screened and separated magnetically. 

Low Grade Schis t  Test 

The low grade graph i t i c  b i o t i t e  s ch i s t  had more nearly p a r a l l e l  
bedding and was t e s t ed  t o  determine qya l i ty  of f lake,  

Product ' I t  . " /O iissay 
$ C $ Ash 

conc. . )35meshnonmag. 0 .4k 80 - 5.8 + 35 " x. 0 *45 55 - 4. 2 
f 65 non mag. l ,50  85 - 23-02 
t 6 5 "  mag 1.56 45 - 11.7 - 65 non mag. 1.50 85 - 21 04 

65 11 mag* 58 45 - 403 
Tai l ing - 35 It 93.97 - 2 - 3104 

Total  head 100.00 6 100,O 

The above t e s t  brought out some new f ea tu r e s  concerning t he  
g raph i t i c  ores f r o m  this area, 

1. Physically,  the graphite from the low grade b i o t i t e  sch i s t  
was more s a t i s f ac to ry  f l ake  than t ha t  from higher grade ore, It had grea te r  
t ransverse  s t rength  and was more r e s i s t a n t  t o  grinding forces  which cleaved 
ra ther  than broke across  the lamellae. 

2, The f l ake  w a s  interbedcled with b i o t i t e  mica which could be 
segregated both a s  t o  f r e e  mica and nlica-graphite midclling products, by high 
i n t e n s i t y  magnetic sepra t icsn ,  

30 Less f ine  c ry s t a l l i ne  or amorphous graphite produced from 
t h i s  ore than i n  processing higher grade material,  

High Gmde Graphit ic Ore 

A representa t ive  sample of high grade graphite ore was r o l l  
crvshed t o  r-inus l /k  inch  and screened on 10 ~ile she The plus 10  mesh was 
t r ea t ed  by t a b l e  agglomeration and f lo tc t ion .  The minus 10  mesh was  t r e a t ed  
by f l o t a t i o n  using fue l  o i l  and c r e sy l i c  acid respect ively  f o r  f ro ther  and 
co l lec to r ,  The concentrate was reclezned three  times; t h e  t a i l i n g s  were 
stage ground and re f loa ted ;  t h e  +35 mesh middlings were t r ea t ed  by t ab l e  
agglomeration and magnetic separation. The f l n a l  graphite concentrate was 
dried,  s i z e d  on 35, 65 and 100 mesh and the  plus s i z e s  recleaned by magnetic 
separation,  



Product 

)' 35 mesh conc. 
t 65 l1 

1: 

100 " 11 1,. I1 

Mag. conc. mid. 
dgglom. conc. 
.4gglom. Tail .  
Floto Tail .  
Slime 

wt. $ 
Distr ibut ian 
2i-L $ Ash 

Total  Heads 100 ,OO 5100 46.3 100oO 100 , 0 

Comb. Flake 22.17 81-8 17*1 35 o 5 8.2 

Comb. Conc, 460 55 85.5 1304 7709 13.5 

The above t e s t  shows t h a t  a f a i r  recovery of -flake-like graphi te  
can be obtained without regrinding of concentrczte. The f lake obtained fram 
t h i s  mater ia l  could probably be f i r t h e r  l iberated and recleaned but a consider- 
able  decrease i n  quanti ty would r e s u l t ,  

Table agglomeration shows promise fo r  recoverin;: coarse s i ze s  
f o r  r e t r e a t ~ e n t  and could wel l  be included i n  a t r e a t ~ e n  t flow shee to 

One major feature  s t i l l  remiins, namely, t h a t  much of so-called 
f lake i s  r e a l l y  amorphous aggregate with weak s t ructure ,  

The ash content of graphi te  appears t o  be rcainly s i l i c a  although 
some b i o t i t e  and garnet were present. 

Conclusions and Reconnendat i ons 

1, The g raph i t i c  ore from Kigluaik Pitns. , Seward Peninsula, 
Alaska i s  extremely r i c h  i n  graphite. 

2. The grzpli i te  in samples submit,ted appears t o  be l a rge ly  amor- 
phous (Hlicrocrjstal l ine) aggregates although some psuedo-flake was recovered. 

3. The psuedo-flake grephi+,e i s  mch weaker s t r u c t u r a l l y  than 
be t t e r  grades of flake and breaks down when re t rea t ren t  methods are employed, 

The f l ake  products produced should be subxit ted t o  qual i f ied  
purchasers f o r  t n e i r  t e s t i n g  and appraisal .  Likewise t he  887: minus 1CC m s h  
dust  should be submitted, 

5. Fron, the geology and repor t s  of examination submitted over 
t he  years  by various engineers, it would appear t h s t  t h e  samples s u h i t t e d  
may not be t r u l y  r e p r e s e ~ t a t i v e  of  tile best sections of Kigluaik deposits .  

6. It would be j u s t i f i a b l e  to  recornlend a more conplet,e mapping 



&oifclus ions and iie c omendat i o  ns ( Cont 1 d . ) 
and prospecting campign by competent geological or  mining engineers fo r  
the purpose of determining w-hat the  po ten t i a l i t i e s  a r e  f o r  high grade 
c ~ s t a l l i n e  f lake or low ash lump graphite, 

7. The areas associated with graphi t ic  marble are suggested 
f o r  examination i n  t h i s  connection. Likewise the lower grade s c h i s t  
areas should not be neglected a s  they may Ioake up i n  qua l i ty  f o r  I&& they 
lack i n  quanti ty,  

Respectfully submitted, 

/s/ H. GOSDON P O O U  

11. Gordon Pooh 



&urp'nite Near Nome 

V o l a t i l e  Kat t  e r  1.565 

Fixec Carbon 71 e 43% 

Ash 27.01% 

Sulphur t r a c e  

SiOZ 21,5% 

A1203 , 2,675 

The l a s t  two percentages were the  conkined mount wi th in  the Ash content 

it self. 
/ 


