


































































NICIyJMEN RESOURCES_ l-ID, 

RANGER OIL (CANADA) LTD, 

MT, SPIEKER AREA 

EXPLORATION REPOR 

APPENDIX 

1977 

RECEIVED and RECORDED 



Manufacturing, kngineering. Testing Services 
: 

” ~’ 

November 4, 1977 

Gichimen Resources Ltd. 
Suite 2503 Sun Oil Building 
500 - 4th Avenue S. N., 
Calgary, Alberta 
T2P 2V6 

Attention: Mr. John Hirota 

Dear Sir: 

Enclosed herewith are results of analysis 
CES $10 to CES jr20 inciusive from the Mt, 

' 

on your samples identified as 
Spieker Project. 

Samples CES #13 - 16 inclusive only contain information required as per 
instruction from Mr. M. Mitchell. : 

9751 .51 Avenwe 
Edmonton, Alberta T6E 425 
Telephone: (403) 436-l 365 

Cable Address: 
Cyclone, Edmonton 

Telex: 037.3793 

Ref: Sl-243 

Ne are experiencing some difficulties in our Plastometer. These results, 
together with forms of sulfur determination on clean coal, will be forwarded 
to you as soon as they become available.; 

I trust this is satisfactory. 

Yours truly, 

CYCLONE ENGINEERING SALES LTD. 

BYH!:'/ejr 

Encl. 

cc M. Mitchell, Vancouver 



NICHIMEN RESOURCES LTD., RANGER on. (CANADA) LTD. 

‘. 

Mt. Spleker Project 

Date: November 3, 1977 

DRILL HOLE NO. FR , INTERCEPT 780.0 - 791.5 ft THICKNESS 11.5 ft 

CORE RECOVERY 68 % SEAM Upper Bird 

AS RECEIVED WEIGHT 8.45 kg. % MOISTURE 4.34 - 

C. E. S. #: 10 

SUf+IARY OF ANALYTICAL DATA -- ..--- 

Raw Clean Coal - 

% Recovery 100.00 84.77 ' * 

Ash % 14.28 7.57 

R.M. % 0.27 0.35 

V.M. 4: 19.34 21.29 

F.C. % 66.11 70.79 

FSI 8 l/2 9 

BTU/lb. 13,390 14,580 

s. % 4.74 2.06 

p205 % 0.01 

H.G.1; 84 

Gieseler Plasticity 

Start Y. 

Max. T. 

Solid OC. 

Range 

Max. Fluid.. ddpm 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition 

l/4" x 28m Floats.at1.60 Sp.Gr. 81.35 74.91 

28m x 0 Froth up to 3 min. 96.96 ?5.09 

TOTAL 84.77 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDHONTON, ACBERTA, CANADA. 



bit. Spicker Project 

', ' 

TABLE 1. SIZE COMSIST AND AMLYSIS 

size l:lt. i’fi 

114” x 23s 73.06 ],15.42 

28nxlOOn 15.01 9.07 

lOOin x 0 .6.93 / 11.75 

TABLE 2. WASHABILITY DATA FOR l/4" x 28 MESH 

S.G. 

- 1.30 

1.30 - 1.40 

1.40 - 1.50 

1.50 - 1.60 

l.GO - 1.80 

+ 1.80 

Total 

C.E.S. ty 10 

Cumulative 
\a. % Ash 

78.06 15.42 

93.07 14.39 

100.00 ,' 14.21 

Fractional /i , : Cumulai 

i! 
Floats 

!,pt “/ . 0 

35.46 

29.80 

8.97 

6.60. 

6.40 

12.77 

1gr). go 

Ash % /I '&- % I Ash % 

2.35jj.35.46 j 2.35 

4.20 

5.66 

7.16 

9.05 

:ive 
1 

Sinks i 
I 

Wt. % Ash X i' 

I 
100.~0 ; 15.25 ': 

-I- -5; 
L 
i 

- 
I 



.._ 

I+ICI!if~EN RESOURCES LTD. 

bit. Spicker Project. C.E.S. $10 

TABLE 3. EH!liLITY DATA FOR, 2Cf.1 :x'lOO blESI1 

S.G. 

- j.30 

i.30 - 1.40 

;*40 - l.Jj(j 

1.50 - 1.60 

1.60 7 1.X 
* i.80 

Total 

19.75 31.08 

100.00 8.69 I '.~' 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH x 0 

Test Conditions: I 

Pulp Density 10% 

Rear,ent ; NBC + 'Kerosene 

Reagent Composition 1:4 

Reagent CoflsumptiOn ! 1.13 lb./ton 

Product Weight % u 

Fro@ 96.78 9.70 

,: Tailings 

TOTAL 

3.22 u I : 
100.00 11.73 

; CYCLOUE ENGIiXERING SALES LTD. 
ED)IO:ITON, ALBERTA, CAiiAOA. 



bit. Spieker Project C.E.S: #IO 

Fractional Cumulative 

Floats I- Sinks 
j 

..’ 
I 
j 
I 

I - 
1 

- 1.30 

I. 30 -, 1.40 

1.40 - 1.5c 

1.50 - I.60 

i.60 - I-CO 

1.43 

1.59 

1.73 

1.97 

2.37 

4.78 

4.78' 

6.62 

10.79 

13.57 

16.63 

21.26 

35.46 j I.43 

29.80 j 1.77 

8.97 i 2.78 

12.77 1 21.26 

Inc. % 

35.46 

65.26 

74.23 

80.83 

87.i3 

1c0.00 

Total 1OO;OO ' 4.78 

> 

100.00 
64.54 

34.74 

25.77 

19.17 

12.77 i 
-1 
i 

~. 
TT\DLE 6: FLOAT-SI?!K Aiii) ANALYSIS 'GF: SULFUR FOR 28 I?IESIl x 100 ~KESI-~ 

Cunrla-ti”e 
Floats r 

i I Fractional 
/ I Sinks 

: .G. S 
1 ‘.i 
! !,X. % 1 s % 

_ i*zi; 49.51 j 1.39 f 

s % ‘. .. 
2.84 

4.25~ . 

.8.35 

11.18 

1~3.49 

,i7.52 

49.51 

80.25 

86.95 

90.35 

53:75 

~100.00 

S%- 

'1.39 

1.43 

1.58 

1.70 

i.86 

2.84 

LTD. 

( 1.30 - -i.r,c 30.74 j 1.Q 

;.40 - 1.5s 6.70 I 2.83 

1.50 - 1.60. 3.40 j ., ,4.64 

i 7.60 - 1.80 3.40 

.j 

6.07 

; ..'.; f -j - 8? I 0: 6.25 j 17.52 

; Tii-;zl i 
1 ]()O.CO 1 

I 
2.84 

i 



SAXPLE Mt. Spider Project 4- SPCClFlC GRAVITY 

5 - ELlXCN7ARY ASH 

Size l/4", x 28 6- NEAR GRGVITY ,,v,TER,~L 

WASHAS!LITY CU.X’tS 

C.E.S. #lo 

2.1 2.0 

SPECIFIC GHf.VlTY 



: CO?;~i’ANY NICllIl~lEli RESOL'RCES LTD; 

SArGPLC IX. Spickcr Project r, - SPECIFIC GR.wITY 

5 - ELEXDJTGRY AS,, 
Size 2&n x 100 G - NEAR GRAVITY MATERIAL 

\F:AStlAG!LITY CU3vK.s 

C.E.S. #lo ., 

EX~'AliC~U ASH 



NICtlIlXN RESOURCES LTD., RANGER 011. (CANADA) LTD. 

Mt. Spieker Project 

Date: November 3, 1977~ 

DRILL tiOLE~K0. EB 8 Il<TEI{CEPT 279.4 - 291.2 -__ .ft TIIICKNESS ft 11.8 

CORE RECOVERY 96 % SEAM Upper Bird 

AS RECEIVED WEIGHT 12.88 kg. % MOISTURE 2.62 

C. E. S. ;: --u- 

% Recovery 

Ash % 

R.M. .% 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

p201, % 

H.G.I. 

SUMMARY OF ANALYTICAL DATA ---.-___-- 

Raw .- 

100.00 

8.89 

0.27 

19.34 

71.50 

8 l/2 

14,310 

2.80 

Gieseler Plasticity 

Start T. ,' 

Max. OC. 

Solid Y. 

Range 

Max. Fluid.' ddpm 

* Recovery and Composition of Clean Coal Product 

% Recovery 

l/4" x 28m Floats at 1.60 Sp.Gr. 92.55 

28m x D Froth up to 3 min. 97.65 

TQTAL 93.70 

% Composition 

76.56 

71 QP 

lDO.DO 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 

Clean Coal - 

93.70 * 

6.64 

l-l 75 

19.91 

73.10 

8 l/2 

14,780 

-2.15 

0.04 

85. 



XIClII?XN RESOURCES LTD. 

Nt. Spieker Project C.E.S. #ll 

TABLE 1. SIZE COiiSIST A;:D ANALYSIS : 

TABLE 2. KASHABILITY DATA FOR,1/4" x 28 MESH 

Size lit. % ,Ash % -, - 

?/4" x 2Bn 77.51' : 9.35 
,. 

2Bn x icom 15.47 6.47 
I 

1oon x 0 7.02 j 10.83 

Cumulative 
g Ash % 

77.51 

92.98 

100.00 

9.35 

8.87 

9.01. 

Fractional 
/j I 
i( Cumulative 

1 
i \I I Floits .Sinks 

I I. 

1.50 - 1.60 j 3.93 25.03 

1.60 -,1.80 3.65 30.61 

f 1.60 4.96 I 55.19 
, 

Total 1 100.00 1 9.58 : 

21.89 .29.19 

CYCLDXE ENGI:IEERIb!G SALES LTD. 
EDXOHTO;~I, ALBERTA, CAXADA. 



IIIC\~IIPIEt: RESOUIUXS LTD. 

pit. Spieker Pr0jec.t. C.E.S. ii11 

TAGLE 3. IdASHAGILITY DATA FOR. 2&~1~x.~lOO IXSH 

!  I 

1 
I Fractional :/ : Cumulative 7 

I 
i.. 

1 

r 
1 S.G. I I,%. % j 

ji : F;oat, 

Ash % !j Mt. % 
/, L 

- 7.3cI 50.92 : 1.78 !j 5O,.b2 ! 

1.30 - 1.4oi 36.09 

1.40 - 1.50/ 
1.50 c lAOi 

6.37 

2.11 

1.60 - 1.d 1.70 
+ 7,*go; 2.81 

Total 100.00 

5.06 i! 87.91 

14.15 ji 93.38 

22.24 jj 95.49 

a- 

j 

I 
I 

Ash % 

1.78 

3.14 

3.89 

4.30 

4.78 

6.18 

l 
I 

T 

TABLE 4. FROTH-FLCITATION TEST Ai0 ANALYSIS.OF 100 I'IESH x I, 

Test Conditions: 

Pulp Density 10% 

Reagent j MIBC + Kerosene 
: 

Reagent Composition : 1:4 

Reagent Consumption ,~ 1.13 lb./ton 

Ppo,'uct 1 \a 

Froth 

Tailings 

TOTAL 

\,!eight % Ash 5: 

10.80 

Too Small for Ash Determination 

CYCLO;IE ENGIi!EERIl~!S SALES LTD. 
ELX+li;TOii, ALBERTA, CAHADA. 



bit.. Spiekcr Projec"i C.E.S. #ll 

S.G. 

!  

i 
ii 
/: Floats 

! X. ?; j .s % S'$. 

- 1.30 1 35.32 i’ 'i.21 j/, ,35.32 

: 30 - . . 1.4C : 42.79 j 1.90 0 78.;; 

1.40 - 1.50 i 9.35 j 2.89 i/ 87.46 

1.50.- 1.x ! 3.93 I 4.58 ij 91.39 

1.60 - l.‘;J 1 3.65 
I 

1 .8.24 ‘,~I 1; 95.04 

1.81 

?.86 

,1,.97 

2.08 

2.32 

Idt. % 

100.00 

64.68 

21.89’ 

12.54 

8.61 

-k 1.80 / '4.96 1 i6.50 // 1oo.ao 1 3.02 1 4..96 
II 

Total i l”u~.O3 :i 3.02 / ,.j 

I 

I 
! 
i 

I - 

1 

.3.02~. 

3.68. 

7~.17 

10.36' 

1'3iOQ~ 

16.50 ’ 

._ 

TABLE 6. FLOAT-kI!iK AfiB MALYSiS 'OkSULFUR FOR 28 MESH x 100 MESH ' 

/! : i 2.27 ,, 

:ive 

Sinks 

S%. 

1.72 

1.76 

1.80 

1.84 

1.89 

2.27 

WC. % 

100.00, 

49.08 

12.99 

6.62 

4.51 

2.81. 

s 2‘: 
2.27 

2.84. 

5.67 

8.95 

11.41 

,15.32 

CYCLO:;E .~XGINEERIXG SAiiES LTD. 
EDI.!O:ITC~I, ALBERTA, CAiIAD;\ 



CO>.:i’ANY i‘iICilI~~1G~ RESOURCES LTD. 

S/NPLE Mt. Spieker ?rojcct 

C.E.S. #ll 

50 

.- 

CO 

70 

DO 

90 

100 

2.3 2.2 2.1 2.0 1.9 l.0 1;7 I.6 1.5 1.4 I.3 

SPi:ClFlC GIW,Ti’Y 



co:i;i’*NY I~ICliIXN RilSOiXtCCS LTD. 

70 

*0 

30 

100 

I - FLOATS 

2 - u:~~mm:D FLOATS 

3. st:ci<s 

4 - SPCCIFIC, GRAVITY 

5 - ELEMENTARY ns,, 

E - NEAR GRAVITY MATERIAL 

C.E.S. #ll 

I--- .I 

2.3 2.2 2.1 2.0 1.9 1.D 1.7 I.C 1.5 1.4 1.3 
SPECIFIC GftCVITY 



NICHIMEN RESOURCES'LTO .,.RiiNGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: November 3,, 1977 

DRILL HOLE NO. EB 8 INTERCEP'T 297.6~- 304.1 ft ~TMICmESS 6.5 ft 

CORE RECOVERY loo % SEAM Lower Bird - 

AS RECEIVED WEIGHT 7.64 kg. _ % MOISTURE _ .6-64 

C. E. S. ;: 12 

SUMMARY OF ANALYTICAL DATA __- 

%~Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

P20, % 

H.GII. 

Raw - 

100.00 

17.93_ 

-. 
.18.48 

Ii? 71 

7 1!7 

12.81(L 

1.57 

fiean Coal- 

83.60 A. 

7.43 

,-0.45 

19.22 

,72.90 

8 

14,900 

1.12 

0.02 

81 

Gieseler Plasticity 

Start OC. 

Max.' OC. 

Solid "C. 

Range 

Max. Fluid. ddpm - 

* Recovery and Composition of Clean Coal Product 

% Recovery. % Composition 

l/4" x 28m Floats at 1.60 Sp.Gr. 80.49 74.40 

28m x 0 Froth up to 3 min. : 94.17 25.60 

TOTAL 83.60 100.00 

CYCLOP!E ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



i4IClIIMEN RESOURCES LTD. 

Wt. Spieker Prsject 

TABLE 1. SIZE COi!SIST i\i:D AMLYSIS: 

SiZC !,Jt. % .Ash % -- 

1/4" x 2&l 77.27' ; 20.31 

28n x ioon 15.24 ~ 9.85 

1oozl x 0 7.49 : 12.30 

!‘AilLE 2 II:SI-IAGILITY DATA FOR l/4" x 28 MESH -------.A - 

C.E.S. 1/12 

Cumulative 
Wt. % Ash % 

77.27 20.31 

92.51, 18.59 

100.00 18.16 

I 1 
Fractional ji Cumulative 

/ 
i 

I S.G. 
i 

3 

Il.30 : ::;; 

j 1.40 - 1.50 

ii.53 - 1.60 

i ?.60 - 1.80 

I + 1.80 

Total 
,. .: ,.~..: 



IdiCi!INEN f<ESOUKCES LTD. 

Nt. Syiekcr Projec-t. C.E.S. 1112 

TABLE 3. I*JASI!,WILITY DP\TA FORK Xi31 x:.iOO MSH 

S.G. 

89.72 1 3.62 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH x 0 ; 

Test Conditions: 

Pulp Density I 10% 

Reagent ! NIBC + Kerosene 

Rear,ent Composition 1:4 

Rcaseilt Consumpticn 1.13 lb./ton 

Product Nei(ht '/ 3 Ash % 

Froth 94.61 8.59 

Tailings 5.33 71.63 

TOTAL 100. GO 12.27 

CYCLCXE EiXGINEERINS SALES LTD. 
EDXO:iTOi;, ALBERTA, CANADA. 



Eit. Spider Projcc:t C.E.S. 1112 

TABLE 5. FLC.1~T-SI!~iK I\F;D I!iPALYSIS OF SULFUR FOR l/4". x ~28 NiS}i 

Cmula-Live 
----l 

;j : Floats I Sinks pi 

I- 
1.06 I 57.75 1.87 
1.08 I 

I 
\~ 27.34 j 2.71 ' 

l.Oi3 ; 22.11 3.05' 

1.10 i la;52 ,3.38 

- 1.30 j 42.25 

?.30 - 1.40 30.4; 

;.[;a - -;.jo 5.23 

1.50 - l.GO ; 3.59 

1.60 - 1.88 j 1.03 

.!. 1.80 i 16.69 

I 

1.51 1 16.69 1 3.55 1 
j- 

L 

TABLE 6: FLOAT-SIRK A!% AXALYSIS OF: SULFUR FOR 28 MStI x 100 MESH ' 

Fractional Cumulative 

-I- _; 

S.G. 

- I.30 

1.30 - 1.40 

1.40 - 1.z 

1.50 - l.GO 

!.60 - 1.50 j 1.42 

!,:t. % j s % 

x.95 ! 0.84 

27.77 1 0.94 

5.00 1' 1.23 

2.13 i 1.44 

1.92 

s % . . 
1.09. 

1.42. . 

2.28 

2.80 

3.15 

. 3.41 

!.I t ,. 2. 

56.95 

84.72 

89.72 

9i.a5 

93.'27 

lC3.03 

wt. z 
100.00, 

43.05 

15.28 

10.28 

~a.15 

6.73 

S%’ 

0.84 

0.87. 

0.89 

0.91 

0.52 

7.09 : i l.ao j 6.73 i 3.41 / i 
1 Total i ,()o*orj j 1.K 

CYCLONE. ECGINEEXIEIG SALES LTD. 
EU:JO:XOX, ALBERTA, CFti!ADA 



SAKPLE Mt. Spicker Projbct 4 - SP:<ClFlC GR.AVITY 

5 - CLE:.lCNTARY ASll 

Size: l/4” x 28 G - NEAR GRAVITY MATEFfICL 

WASHAGILITY CURES 
C.E.S. R” 12 

EXP,‘.NDtU AS:1 “/o 
0 2 4 6 10 I2 I’ 0 20 

10 20 30 40 .; 50 60 70 60 50 100 

’ ASH *lo 
: ; 

2.2 2.1 2.0 1.9 I.0 1;7 1.c 1.5 1.4 1.3 

SPEClFlC GRAVlTY ., 

DATE CYCLO:IE E::GIXEER::NG SALES LTD. .--~ _..., 



C.E.S. #12 

10 

70 

00 

90 

LOO 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: November 2, 1977 

DRILL IHOLE NO. EB 8 INTERCEPT 306.7 - 314.8 ..--,~ft THICKNESS 8.1 ft 

CORE RECOVERY 85 % SEAM Lower Bird (B) 

AS RECEIVED WEIGHT 9.31 kg. % MOISTURE 3.52 

C. E. S. 9: 13 

SUMMARY OF ANALYTICAL.DATA -I_ 

Raw - Clean Coal 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

P205 % 

H.G.I. 

100.00 

48.66 

46.54 * 

10.06 

0.42 

17.57 

71.95 

4 

-- 

0.62 - 

Gieseler Plasticity 

Start OC. --- 
Max. OC. 

Solid Y. 

Range 

Max. Fluid. ddpm 

* Recovery and Composition of Clean Coal Product 

% Recovery % Compositions 

l/4" x 28m Floats at 1.60 Sp.Gr. 39.11 66.34 

28m x 0 Froth up to 3 min. 74.43 33.66 

TOTAL 46.54 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICHIMEN RESOURCES LTD., RA'NGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: October 13, 1977 

DRILL HOLE ND.EB9 INTERCEPT 88.9 - 94.3~ ft.,,,,,,, 5.4 fi: 

CORE RECOVERY 100 % SEAN D Upper 
- 

AS RECEIVED !,!tEIGHT 7.80 k$-- % MOISTURE ._ 7.88 _ 

C. E. S. #: 6, - 

SUMMARY OF ANALYTJCAL DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

5.‘ % 

P*05 % 

H.G.I. 

Gieseler Plasticity 

Start OC. 

Max. "C.. 

Solid Y. 

Range 

Max. 

* 

Fluid. ddpm 

l/4" 

Raw Clean Coal 

.AlLClQ._ 

39.26- 

0.94 

17.04 

-.4L26- 

2.. 

8.8lQ 

0.17 

-44.52ee...." 

11.31 

0.84 

21.90 __ 

65.95- 

7 --__-_ 

13,750 

0.48 

0.27 _ 

70 

424 

460 

483 

59 

115 -. 

Recovery and Composition of Clean Coal Product 

% Recovery_ 

x 2Sm Floats at 1.50 Sp.Gr. 38.56 

"6 Compositions 

64.95 

28m x 0 Froth up to 3 min. 62.37 35.05 

TOTAL 44.52 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICHIMEN RESOURCES LTD.' 

Mt. Spieker Project, EB9; D Upper, #6. 

TABLE 1, SIZE COilSIST AND ANALYSIS 

g&2 wt. % Ash 

l/4" x 28m. 74.98 44.03 j 

28m x 1ODn 14.60 31.61 

lODmx0 : 10.42 33.86 

TABLE 2. _ NASHABILITY DATA FOR l/4" x 28 MESH 

Cumulative 
wt. % Ash 

74.98 44.03 

89.58 42.01 

100.00 41.16 

S.G. wt. % 

- 1.30 17.54 

1.30 - 1.40 16.24 

1.40 - 1.50 6.01 

1.50 - 1.60 4.91 

1.60 - 1.80 7.06 

+ 1.80 49.24 

Total 00.00 
J 

Fractional 

Ash % 

3.54 

8.03 

20.59 

30.32 

40.26 

74.77 

44.23 

Cumulative 

Floats Sinks 

wt. % Ash % wt. % Ash % 

17.54 3.54 100.00 44.23 

32.78 5.63 '82.46 52.89 

38.79 7.,95 67.22 63.05 

43.70 10.46 61.21 ,67.22 

50.76 14.60 56i30 70.44 

100.00 44.23 49.24 74.77 

CYCLOlCi ENGIiJEERING SALES LTD. 
ED;lOilTOid, ALBERTA, CANADA. 



NICHIPIER RESOURCES LTD. 

Fit. Spieker Project. EB9, D Upper, #6. 

TABLE 3, WASHABILITY DATA FOR 2811 x 100 FIESH 

I Fractional 

Total 100.00 

Ash % wt. % 

4.18 24.23 

8.06 44.39 

17.17 55.00 

27.10 60.92 

39.43 69.60 
73.93 100.00 

31.96 

F Cumulative 

Floats I Sinks 

Ash % 

4.18 

5.94 

8.11 

9.95 

13.63 
31.96 1 30.40 / 73.93 1 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100SH x 0 

Test Conditions: 

Pulp Density 10% 

Reagent MIBC + Kerosene 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product Weight % &A 

Froth 79.81 23.59 

Tailings 20.19 79.86 

TOTAL 100.00 34.95 

CYCLOJE ENGIREERII!G SALES LTD. 
EDZO:iT@il, f\LBERTA, CAUACA. 



CURVE LEGEND 

3i!E I - FLOATS 

CO;hPAP,Y NICHIMEN RESOURCES LTD. 
2 _ EXPENDED FLOATS 

3 - SINKS 

SAblpLC bit.. Spieker Project f6 

size 1)4" X 28 Mesh ' 

4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

6 - NEAR GRAVlTY~ MATERIAL 

WASHdBlLlTY CURV5S 

EXPANDED ASH % 

0 2 4 6 IO 12 14 16 20 

0‘ IO 20 30 40 50 60 70 60 90 100 

DASH% 

2.3 2.2 2.1. 2.0 1.9 1.8 1.7 1.6 I.5 1. 4 1.3 

SPLCIFIC GRAWTY 

DATE CYCLONE ENGINEERING SALES LTD 

EDMONTON ALBERTA CANADA 



co:ilwnl,~ NIC~IMEN RESOURCES. LTD. 
2 - EXPANDED FLO>TS 

3 - SINKS 

SAMPLE Mt..Spieker Project ;6 4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

size i8 Mesh x 100 Meih 6 - NEAR GRAViTY MATERIAL 

WASHAiZiiLITY CUiW25 

EXPANDED ASH O/o 

IO 20 30 40 50 60 70 80 90 100 

‘ASH % 

2.3 2.2 2.1 2.0 

SPECIFIC GRAVITY 

1.9 1.8 1.7 1.6 I.5 1.4 I. 3 

DATE CYCLONE ENGIZERING SALES LTD. 
- _..^.._^., _._-_-. .~ 



NICHIMEN RESdURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: October 13, 1977 

DRILL~HOLE NO. EB9 INTERCEPT 94.3 -.100.3 ft THICKNESS 6.0 
ft: 

CORE RECOVERY ..92 % SEAM D Lower 

AS RECEIVED WEIGtiT 6.4 kq. % MOISTURE 5.82 

C. E. S. #: 7, 

% Recovery 

Ash % 

R.N. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

P*O5 % 

H.G.I. 

SUMMARY OF ANALYTICAL DATA 

Raw .- 

100 00 .__---L-_. 

17.12 

0.75_ 

22.30 ---- 

59.83 

5 

12,590 

0.49 

Clean Coal 

_ .78.58 " 

10.12-- 

0.90 

22.84- 

66.14 _ 

7 l/2 

13,770 

0.42 

0.11 -- 
70 

Gieseler Plasticity 

Start CT. 

Max. Y. 

Solid "C. 

Range 

Max. Fluid. ddpm 

422 

461 - 
291 

69 

152 

* Recovery and Composition of Clean Coal Product 

% R&covet-y 

l/4" x 28m Floats at 1.5OSp.Gr. 73.29 __. 

28m x 0 Froth up to 3 min. 94.39 

% Composition 

69.90 

30.10' -__ 

TOTAL 78.58 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICHIKEN RESOURCES LTD. 

Mt. 5pieker Project, EB9, D Lower Seam, 

TAGLE 1. SIZE COilSIST AND ANALYSIS 

Size Wt. Ash 

l/4" x 28m- 74.94 18.26 '- 

28m x 1OOn 15.14 12.43 

1oOinxo' 9.92 16.82 

TABLE 2. WASHABILITY DATA FOR l/4" x 28 MESH - 

I S.G. 

#7. 

Cumulative 
1,/t. % Ash 

74.94 18.26 

90.08 17.28 

100.00 17.23. 

Fractional Cumulative I 

--T----It Floats I Sinks I 

I Wt. % Ash % Wt.. 9: 

24.52 

55.02 

72.27 

86.04 

93.57 

100.00 

Ash % 

3.45 

6.48 

9.46 

12.50 

14.57 

18.32 

CYCLONE ENGINEERING SALES LTD. 
EDbIO>ITO;I, ALBERTA, CANALLA. 



NICHIMEN RESOURCES LTD. 

?dt. Spieker Project. EB9, D Lower Seam, #7. 

TABLE 3. WASHABILITY DATA FOR, 28M x 100 MESH 

Fractional II Cumulative I wt. % 
37.87 

34.80 s 11.26 

6.75 

4.82 
4.50 

100.00 

Ash % wt. % 

3.03 37.87 

7.46 72.67 

17.46 83.93 

25.98 90.68 

35.59 95.50 
65.25 100.00 

12.11 

F oats Sinks 

Ash 4: 

3.03 

5.15 

6.80 

8.23 

9.61 
12.11 

wt. % Ash % 

100.00 12.11 

62.13 17.65 

t 

27.33 30.63 

16.07 39.86 

9.32 49.91 ,~ 
4.50 65.25 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH x 0 

Test Conditions: 

Pulp Density 

Reagent 

10% 

MIBC + Kerosene '~ 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product Weight % Ash. 

Froth 93.07 12.60~. 

Tailings 6.93 65.76 

TOTAL 100.00 16.28 

CYCLOPJE ENGINEERING SALES LTD. 
EDMO:ITON, ALBERTA, CANADA. 



CURVE LEGEND 

Fl’;uRc I - FLOATS 

2 _ EXPANDED FLOATS 

3 - SINKS 

SAMPLC Mt. Spieker Project #7 4 - SPECIFIC GRAVITY 

.’ , 5 - ELEMENTARY ASH 

Six 114" i 28 Mestj 6- NEAR GRAVITY MATERIAL 

WA&hBiiJTY CUi?Vi% 

0 

10 

20 

90 

100 

: d -:,' ,li IO 20 30 50 60 70 80 90 100 
-ASH % 

2.3 2.2 2.1 210 I.9 1.8 1.7 I.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CANADA 



CUHVF‘ LEGENO 

covzvw NICHIHEN RESOlJRCES.LTD., 
2 - ExPANOC~D FLOATS 

3 - SINKS 

SAMPLE 14:. Spieker Project #7 

Size i8 Mesh x 100 Mesh 

WASHABILITY CURVES 

4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

6 NEAR GRAVITY MATERIAL 

CXPCNOEO ASH ‘/co 

0 2 4 6 8 10 14 I6 20 

.ASH% , 

2.3 2.2 2.1 : 2.0 1.9 I.8 1.7 1.6 1.5 1.4 1.3 _ 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

FllMOWWlN dl R!=RTd rnnlnnn 



~NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: October 13, 1977 

DRILL.HOLE NO. EB9--.-- INTERCEPT 150.2 - 165.1 ft THICKNESS 14.9~ ft 
I--- 

CORE RECOVERY 98 % SEAM c 

AS RECEIVED WIIIGHT 18.41 kg, % MOISTURE 3.41 __- -- 

C. E. S. #: 8 

Su$!MARY OF ANALYTICAL DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

H.G:I. P20, 

%~ 

.&. 

100.00 

37.08 

0.69 

17.39 ": 

44.84 

--J-L!2 

9,220 

0.24 

Clean Coal -- 

'54.99 -* 

10.30 

0.78 

22.41 

66.51 

-2 7. 

13,910 

0.43 - 

0.21 

72 

Giese!er Plasticity 

Start QC. 

Max. OC. 

Solid T. 

Range 

Max. Fluid. ddpm 

428 

465 

489 - 

61 

82 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition. 

l/4" x 28m Floats at 1.50 Sp.Gr. 49.80 71.25 

28m x 0 Froth up to 3 min. 74.14 _ 28.75 

TOTAL 54.99 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ACBERTA, CANADA. 



KICIIIMEN RESOURCES LTD 

Mt. Spieker Project EB9, C Seam? #a, 

TABLE 1. SIZE COiSIST MiD ANALYSIS 

Cumulative 
Size Ilt. Ash Wt. ~& 

114" x 2am 

2am x loom 

1OOm x 0 

78.68 40.50 78.68 40.50 

13.11 29.28 91.79 38.90 

a.21 30.78 100.00 38.23 

2. TABLE WASHABILITY DATA FOR l/4" X 26 MESH 

S.G. 

- 1.30 

1.30 - 1.40 

1.4!l - 1.50 

1.50 - 1.60 

1.60 - 1.80 

+ 1.80 

Total 
~ 

1 

Fractional 

Floa.ts 

wt. % 

22.53 

40.96 

48.73 

53.12 

58.82 

100.00 

Cumulative 

Sinks 

I Ash % 

3.26 

6.13 

7.94 

9.49 

12.53 

40.08 

wt. % 

100.00 

77.47 

59.04 

51.27 

46.88 

41.18 

CYCLONE ENGINEERIQG SALES LTD. 
EO?lO:~TOi~l, ALBERTA, CANADA. 



RICHIMEN RESOURCES LTD. 

Mt. Spieker Project. EB9, C Seam, #8. 

TABLE 3. WASHABILITY DATA FOR.2811 x 100 MESH 

Fractional Cumul tive 

Floats Sinks 

wt. % Ash %~ 

31.02 3.11 

51.03 4.96 

t 

62.04 6.83 

65.98 8.01 

71.80 10.48 

100.00 1 29.06 1 28.20 Jo 76.37 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF lO@JESH x C) 

Test Conditions: 

Pulp Density 10% 

Reagent MIBC + Kerosene 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product_ 

Froth 

Tailings 

TOTAL 

Weight % Ash 

78.03 18.44 

21.97 78.27 

100.00 31.58 

CYCLONE ENGINEERING SALES LTD. 
ED?lOiiTOii,~ ALBERTA, CANADA. 



CURVE CEGCI!O 

c,~i~xi~,~ NICHIMEIJ RESOlJRCES.L~I:D.. 
2 _ EXPANOED FLOATS 

3 - SWKS 

sc,,:pL~ bt. Spieker Project #8 ' 

Sizr 1'/4" x 28 Mesh 

V\'ASHAFzXLITY CU3V~S'~ 

4 SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

6 - NEAR GRAVITY MATERIAL 

EXPANDED ASH % 
4 6 8 10 14 20 

0 

20 

1-- 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECfFlC GRAI’ITY 

DATE, CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CANADA 



CURVE LEGE::D - 

FIGUHE I - FLOATS 

2 - EXPANDED FLOATS 
CCW,WHY NICHIblEli RESOURCES~ LTD. 

3 - StNKS 

SAMPLE Mt. Spieker Project #8 4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

SiZC! 28 Mesh x 100 Mesh 6: NEAR GRAVITY MATERIAL 

.WASHABILITY CUilVP5 

EXPANDED ASH. % 

0 2 4 6 6 IO 12 14 .I8 20 

0 10 20 30 40 50 GO 70 80 90 100 

.ASH % 

2.3 2.2 2.1 2.0 I.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 



NICHIMEN RESOURCES LTD., RANGF.R OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: Oitobcr 13, 1977 

DRILL.HOLE NO. FB9 INTERCEPT 285.0 - 299.0 ft'THICKNESS 14.0 ft 

CORE RECOVERY q,q x SEAM B 

AS RECEIVED WEIGtlT 17.00 kg. 3.27 % MOISTURE ___ 

C. E. S. jr": ~9~ 
---A.-.-_ 

SUMMARY OF ANALYTICAL DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

p205 % 

H.G.I. 

Gieseler Plasticity, 

Start "C. 

Max. "C. 

Solid OC. 

Range 

Max. Fluid. ddpm 

Raw .- 

,100.00 

17.79 

0.58 

20.88: 

60.75 

a 

12,520 

0.44 

Clean Coal --. 

79.oi--* 

9.29 

0.81 

21.32 __ 

'68.58 

5 ._. 

13,990 

0.35 

0.28 - 

80 

434 

468 

488 L_~ 
54 

15.3 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition 

l/4" x 28m Floats at 1.50 Sp.Gr. 74.61 66.42 

28m x 0 Froth to 3 up min. 89.72 33.58 

TOTAL 79.08 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA. CANADA. 



NICIIIMEN RESOURCES LTD. 

Mt. Spieker Project. EB9, B Seam, #9. 

TABLE 3- WASHABILITY DATA FOR 28Hx'lOO MESH 

I Fractional 

S.G. t-z-J-L 

lF Cumulative 

Floats I Sinks 

wt. % Ash % wt. % Ash % 

31.61 2.96 100.00 16.72' 

63.78 4.50 68.39 23.08 

78.88 6.41 36.22 38.23 

83.81 7.55 21.12 55.22 

87.62 8.87 16.19 64.17 ;: 

100.00 16.72 12.38 72.24 

TABLE 4 -L FROTH-FLOTATION TEST AND ANALYSIS OF 100~~ x 0 

Test Conditions: 

Pulp Density 10% 

Reagent MIBC + Kerosene 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product Weight % Ash 

Froth 88.34 13.13 

Tailings 11.66 75.32 

TOTAL 100.00 20.38 

CYCLONE ENGINEERING SALES LTD. 
EDMOilTOii, ALBERTA, CANADA. 



iIICHINEN RESOURCES LTD. 

Mt. Spieker Project, EB9, B Seam, #9. 

TABLE 1. SIZE COilSIST AND ANALYSIS 

Size Ilt. psh 

11416 x 2am 70.40 16.96 

2am x loom la.49 17.20 

lOOm x 0 11.11 21.27 

TABLE 2. NASHABILITY DATA FOR i/4" X 28 ~~ESH 

Cumulatiw 
wt. % Ash 

70.40 16.96 

88.89 .17.01 

100.00 17.48 

Fractional 

S.G. wt. % Ash %. 

- 1.30 25.45 2.88 

1.30 - 1.40 36.32 7.10 

1.40 - 1.50 13.39 18.57' 

1.50 - 1.60 8.46 26.36 

1.60 - 1.80 5.22 35.44 

+ 1.80 11.16 67.65 

Total 10(l.00 17.43 

Cumulative 

Floats 1 Sinks 

Ash % 

CYCLONE EliGIIlEERIilG SALES LTD. 
ED:40HTOd, ALBERTA, CANADA. 



FIG!J 

COLCPANY ~NICHIMEN RESOURCES .LTP. 

SAMPLE Mt. Spieker Project:;9 

Size. l/4” x 28 Mesh ” 

WASHAt3LITY CUR’+‘+% 

C”R”E LEGEND ; 

I - FLOATS 

2 - EXPANDED FLOATS 

3 - SINKS 

4 _ SPECIFIC GRAVITY 

5 - ELEMENTARY ASH .~ 

Go- NEAR GRAWTY MATERIAL 

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE 
CYCLONE ENGINEERING SALES LTD. 

Fnh4fXVT”t.J A, RFRTA raunnn 



CURVE LEGWD 

FIGURE , - FLOATS 

coi.w~w b!ICHIMEli RESOURCES. LTD. 

SAMPLE ‘Mt. Spieker Project i9 

2 _ EXPAWEC FLOATS 

3 - SINKS 

4 - SPECIFIC GRLWTY 

5 - ELEMENTARY ASH 

SLZC 28 Mesh x 100 Mesh G. NEAR GRAVITY MATERIAL 

WASHAGILITY’ CURVES 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 1.6 1.5 I.,4 I.3 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

FDIilCNT”N *, RFRTA rr\ntnnn 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: November 3, 1977 

DRILL HOLE NO. EB 9 INTERCEPT 403.3 -417.5 ft .THICKNESS --~ 14.2 ft 

CORE RECOVERY 82 % SEAM A 

AS RECEIVED WEIGHT 13.42 kg. % MOISTURE 8.92 

C. E. S. #: 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

p205 % 

H.G.I. 

14 

SUMMARY OF ANALYTICAL DATA -_-__- 

Raw - 

100.00 

16.18 

Clean Coal ---- 

87.14 ,*‘ 

9 fiq 
0.56 

21.07 

68.68 

5 

0.42 

Gieseler Plasticity 

Start OC. 

Max. "C. 

Solid OC. 

Range 

Max. Fluid. ddpm 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition. 

l/4" x 28m Floats at 1.60 Sp.Gr. 88.43 67.71 

28m x 0 Froth to 3 min. up 84.55 32.29 

TOTAL 87.14 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ACBERTA, CANADA. 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: October 13, 1977 

DRILL HdLE NO. EBlO INTERCEPT 130.3 - 142.0 ft itiICKNESS 11.70,ft 

CORE RECOVERY 97 % SEAM Upper Bird 

AS RECEIVED WEIGHT J-2.35 kg. % MOISTURE __ 2.49 __ 

C. E. S. #: 1 
.' 

SUMMARY OF ANALYTICAL DATA 

X Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 
BTU/lb. 

s. 9: 

P205 4: 

H.G.I. 

Raw .~ 

100.00 
- 

12.44 

0.46 

20.05 : 

67.05 

7 l/2 

-13,830 

3.30 

'Clean Coal 

.86.21 * 
~__ _.- 

7.45 

0.72 

22.53 

69.30 

.8 

.- 14,630 

2.20 rj 

n n? 
98 - 

Gieseler Plasticity 

Start OC. 
Max. OC. 

Solid OC. 

Range 

Max. Fluid. ddpm 

443 
480 -, 
500 

57 

42' - 

* Recovery and Composition of Clean Coal Product 
3 Inorganic Sulfur Less than 0.01 % 

Recovery % % Composition 

l/4" x 28m Floats at 1.60 Sp.Gr. 83.26 71.30 

2Bm x 0 Froth to 3 up min. 94.53 78.711 

TOTAL 86.21 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICHIMEN RESOURCES LTD. 

Mt. Weker Project, EBlO, Upper Bird Seam, 

TABLE 1. SIZE COXSIST AWJ ANALYSIS 

+ii u Ash 

l/4" x 28m 73.63 14.31 
.1. 

28m x loom 16.53 8.78 : 

loom x 0 9.64 10.29 

TABLE 2. ~WASHABILITY DATA FOR l/4" x 28 MESH 

Fractional Cumulative 

#l. 

Cumulative 
Wt. Ash 

73.83 ,14.31 

90.36 13.30 

lOO.OO 13.01 

Floats 

wt. % Ash % 

25.88 2.51 

69.52 4.71 

77.94 6.11 

83.80 7.46 

89.48 9.06 

1oa.00 14.33 

Sinks 

CYCLONE ElJGIIIEERIIIG SALES LW. 
EDMOHTOiI, ALBERTA,, CANADA. 



NICtlIMEli RESOURCES LTD. 

Mt. Spieker Project. EEilO, Upper Bird Seam, #l. 

TABLE 3. WASHABILITY DATA FOR 2Eid x,100 HESH 

I I Frac-tional II Cumulative I 

1 Total 

t 
II 

I Floats Sinks I 

wt. % Ash % wt. 4: Ash % wt. % Ash % 

1.30 44.58 1.85 44.58 1.85 100.00 a.44 

1.40 36.93 4.94 al. 51 3.25 55.42 13.73 

1.50 7.44 13.46 88.95 4.10 la.49 31.30 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH u 

Test Conditions: 

Pulp Density 10% 

Reagent MIBC + Kerosene 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product Weight X Ash 

Froth 97.63 

Tailings 2.37 

a.28 

66.74 

TOTAL 100.00 9.67 

CYCLONE ENGINEERING SALES LTD. 
EDb4O:ITOfi, ALBERTA, CANADA. 



ii'ICHIb!EI~ RESOURCES LTD. 

bit. Spiekcr Project, EBlO, Upper Bird Seam, #l. 

TABLE 5. FLOAT-SINK /WI AEALYSIS OF SULFUR FOR l/4" x 28 t.lIEStI 

S.G. 

- 1.30 

1.30 - 1.40 

1.40 - 1.50 

1.50 - 1.60 

1.60 - 1.80 

! + 1.80 

i Total 

Fractional Cumulative 

--I- 
II Floats I 

wt. % 

25.88 

43.64 

a.42 

5.86 

5.68 

10.52 

SX 

1..84 

1.98 

3.27 

4.28 

6.16 

17.03 

83.80 

89.48 

~!100.00 

u --it 

S’%. 

1.84 

1.93 

2.07 

2.23. 

2.48 

4.01 

~Wt. % -- 

100.00 

74.12 

30.48 

22.06 

16.20 

lo..52 

100.00~ 4.01 

TABLE 6: FLOAT-SIN Ally ANALYSIS 'OF SULFUR FOR 28 MESH x 100 MESH ', ', : 

I Fractional 

S% 

1.92 

1.89 

2.60 

3.70 

4.69 

16.52 

2.85 

T- t Cumul 

Floats 

wt. % 

44.58 

al.51 

88.95 

91.88 

94.85 

100.00 

s % ” 
1.92 

1.91 

1.96 

2.02 

2.10 

2.a5 

ative 

Sinks 

s %.~' 

2.85 

wt. x 
100.cl0~ 

55.42 

18.49 

11.05 

8.12 

5.15 

CYCLONE EfIGIl~IEERIilG SALES LTD. 
EDilO~lToil, ALBERTA, CA!IADA 



FIGURE 

.CO~~PAN/\NY NIC~EN RE~OU~KES ~LTD: 
,'. 

SAMPLE Mt.' Spieker Project.. 9;: 

, 
s i 7. c l/4" x 28 Mesh 

WAsHdSlLlTY CURVES 

EXPANCEO, ASH % 

CWVE LEGEND 

I - FLOATS 

2 - EXPANDED FLOATS 

3 - SINKS 

4 - SPECIFIC GRAWTY 

5 - ELEMENTARY ASH 

6- NEAR GRAVITY MATERIAL 

0 

JO 20 30 40 50 60 70 30 90 
‘DASH O/o 

IO0 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 I.6 I.5 1.4 I.3 

SPEClFlC GHAVlTY 

DATE CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALSERTA CANAOA 



CL’RVE LEGEND 

FIGURE I - FLOATS 

COMPANY NICHIMEN RESOURCES.LTD.; 
2 - EXPANDED FLOATS 

3 - SINKS 

SCKPLE Mt. Spieker Project #l 

sin? 28 Mesh x 100 Mesh '~, 

WASHABILITY’. CURvt?S’., 

4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH, 

6 - NEAR GRAVITY MATERIAL 

EXPANDED ASH ‘/o 

0 2 4 6 8 IO I2 14 16 18 7” 
0 

IO 

20 

70 

80 

90 

IO 20 .30 40 50 60 70 80 90 100 
‘ASH % 

2.3 2.2 

1 

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 I.,3 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

C”,l,TL,Tr?h, n, PCDTA ,.C..“..k 



NICHIMEN RESOURCES LTD., R~NGER'OIL (CANADA) LTD. 

Mt. Spieker Project 

'Date: October 13, 1977 

DRILL.HOLE NO. EBlO INTERCEPT 159.1 -.165;5 ft THICKNESS. 6.4 
fit 

CORE RECOVERY 100 % SEAM Lower Bird (AL. 

AS RECEIVED WEIGH1 7.10 ko. X MOISTURE 3.75 

C. E. S. #: 2. 

SUMMARY OF ANALYTICAL DATA 

Clean Coal - 

% Recovery 

Ash .% 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. 4: 

P20, % 

H.G‘IIi 

100.00 

8.84 

0.49 

' 20.75. 

69.92 

8lL2 

14,240 

2.18 

--95.87 * 

6.83 

0.73 

22:23 

70.21 

aIf2 

14,570 

1.28 3 
0.02 

78 

Gieseler Plasticity, 

Start OC. 

Max. "C. 

Solid T. 

Range 

Max. Fluid. ddpm 

436 

478 _ 

498 

62 

64 

* Recovery and Composition of Clean Coal Product 
1 Inorganic Sulfur less than 0.01 

%%Recovery % Composition, 

l/4" x 28m Floats at 1.60 Sp.Gr. 95.66 77.84 

2Bm x 0 Froth ' up to 3 min. 96.63 22.16 -..- 

TOTAL 95.87 100.00 

CYCLONE ENGINEERING SALES LTD. 
-~EDMONTON, ALBERTA, CANADA. 



NICtlI~~IEN RESOURCES LTD. 

Mt. Spieker Project, EBlO, Lower Bird(A) Seam, #2. 

TABLE 1. SIZE COilSIST AND ANALYSIS 

Cumulative 
Size I-it. Ash Glt. Ash 

l/4" x 2Bm 78.01 8102 78.01 8.02 

"' 2&l x 1OOl~l 15.49 8.04 93.50, 8.02 

1oOm x 0 6.50 12.26 100.00 8.30 

TABLE 2. ,WASHABILITY DATA FOR l/4" x 28 MESH 

r Fractional 
I 

S.G. 

-- 

wt. % 

52.31 

24.17 

13.85 

5.31 

0.82 

3.54 

100.00 

Ash % 

1.90 

6.54 

8.36 

26.36 

'32.12 

61.70 

~7..58 

Cumulative 

.- 

wt. % Ash % wt. % Ash % 

52.31 1.90 lootoo 7.58 

76.48 3.37 47.69 13.81 

90.33 4.13 23.52 21.28 
95.64 5.37 9.67 39.79 

96.46 5.59 4.36 56.14 

106.00 7.58 3.54 61.70 

Floats T- Sinks 

-- 

CYCLONE ENGINEERING SALES LTD. 
EDNOXTOil, ALBERTA, CAHADA. 



HICHIFIEH RESOURCES LTD. 

Mt. Spieker Project. EBlO, Lower Bird(A) Seam, #2. 

TABLE 3. WASHABILITY DATA FOR 2aM x.100 MESH 

1 I Fractional 

- 1.30 58.41 1.63 

1.30 - 1.40 24.11 5.89 

1.40 - 1.50 7.59 16.79 

1.50 - 1.60 2.04 24.81 

1.60 - 1.80 4.72 35.50 

+ i.80 3.13 61.41 

Total 100.00 7.75 

Cumulative 

Floats 

‘Wt. % Ash %. 

100.00 7.75 

41.59 16.35 

17.48 '30.77 

9.89 41.50 

7.85 45.83. 

,3.x3 61.41 

Sinks 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH x Q 

Test Conditions: 

Pulp Density 10% 

Reagent MIBC + Kerosene 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product Weiqht % Ash "6 

Froth 95.77 8.92 

Tailings 

TOTAL 

4.23 69.50 

100.00 11.48 

CYCLONE ENGINEERING SALES LTD. 
EDMO:LTOH, ALBERTA, CANADA. 



><ICHIt~:EN RESOURCES LTD. 

Kt. Spieker Project. EBlO, Lower Bird(A) Seam, 82. 

TABLE 5. FLOAT-SINK AND AXALYSIS OF SULFUR FOR l/4" x 28 I%?+1 

I I Fractional 

!- S.G. 

- 1.30 

S.G. Wt.% S% 

- 1.30 52.31 1.09 

1.30 1.30 - 1.40 - 1.40 24.17 1.45 

1.40 1.40 - 1.50 - 1.50 73.85 73.85 
I 

1.65 1.65 

1.50 1.50 - 1.60 - 1.60 5.31 2.61 

1.60 - !.80 0.82 5.46 

+ 1.80 3.54 16.97 

Total 100.00 1.93 

11.60 - !.8O 

I + 1.80 

1 Total' 

Cumulative 

Float; I Sinks 

wt. “6 

52.31 

76.48 

90.33 

95.64 

96.46' 

00.00 

S% 

1.93 

2.86 

4.31 

8.11 

14.81 

16.97 

TABLE 6: FLOAT-SINK AND ANALYSIS OF SULFUR FOR 28 MESH x 100 MESH 

S.G. 
-- 

- 1.30 

1.30 - 1.40 

1.40 - 1.50 

1.50 - 1.60. 

1.60 - l.BO 

+ 1.80 -- 

Total 

l- 

t- 

Fractional Cumulative 

wt. % 

58.41 

24.11 

7.59 

2.04 

4.72 

3.13 

100.00 

T  -----Ii Floats I 

SX wt. % 

0.87 58.41 

1.49 82.52 

1.50 90.11 

1.97 92.15 

2.95 96.87 

14.65 100.00 

1.62 -~ 

S%’ 

0.87 

1.05 

1.09" 

1.11 

.1.20 

1.62 

Sinks 

CYCLONE EIKIIlEERI?IG SALES LTD. 
. \ ED;JOIITO~,I ALBERTA, CAllADA ;> 



CURVE LEGEND 

FLOATS 

EXPANCi.D FLOATS 

SINKS 

SPECIFIC GRAVITY 

ELEMENTARY ASH 

NEAR GRAVITY MATERIAL 

FIGURE 1 - 

2- 
COI.IPANY NICHIMEN RESOURCES LTD, 

3- 

SAMPLE 'Ft. Spieker Project #Z 4- 

5- 

Size ,,i/4" x 28 Mesh 6- 

WASHAGILITY CURV= 

EXPANDED ASH % 
0 2 4 6 8 IO 12 

0 

IO 

20 

0’ IO 20 30 40 50 60 70 60 90 100 

ASH 4’” 

DATE CYCLONE ENGINEERING SALES LTD. 

rn..nl,lP.l, no DCOIn rn..“nr 



CURVE LEGEND 

F I G u H c I - FLOATS 

co?<,iuw NICHIMEN RESOURCES LTD.. 
~2 - EXPANDED FLOATS 

; 
3 - SINKS 

SAMPLE Mt. Spieker Project '#2 4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

size .‘28 M&h x 100 Mesh 6- NEAR GRAVITY MATERIAL 

WASHABILITY CURVES 

EXPANOED~ ASH o/c 

,70 

60 

90 

100 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 
__..-.. _^., . . ----. _ ._ 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: November 2, 1977 

DRILL HOLE NO. EB 'O- INTERCEPT 168.2 - 175.9 ft THICKNESS 7.7 ft .__ 

CORE RECOVERY 100 % SEAM Lower Bird (8) 

AS RECEIVED WEIGHT 11.06 kg. % MOISTURE 1.32 

C. E. S. #: 16 

SUMMARY OF ANALYTICAL,DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

P20, % 

H.G3I. 

Raw -_ 

100.00 

49.84 --. 

Clean Coal 

52.33 * 

7.32 

0.33 

18.52 

73.83 

4 

-- 

Gieseler Plasticity 

Start "C. 

Max. "C. 

Solid T. 

Range 

Max. Fluid. ddpm 

0.49 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition 

l/4" x 28m Floats at 1.60 Sp.Gr. 47.53 75.48 

28m x 0 Froth up to 3 min. 76.61 24.16 

TOTAL 52.33 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spickcr Project 

Date: November 2, 1977 

DRILL HOLE NO . ER," INTERCEPT 215.5 -219.5 ft THICKNESS 4.0 ft -- 

CORE RECOVERY loo % SEAM c,kcc+c,. 

AS RECEIVED WEIGHT 4.30 kg. % MOISTURE 0.51 

C. E. S. h': 15 

SUMMARY OF ANALYTIw,DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

p20, % 
H.GJI. 

Raw 

100.00 

4.66 

Clean Coal 

98.43 * 

3.82 

0.40 

19.60 

76.18 

0.48 

Gicseler Plasticity 

Start OC. 

Max. T. 

Sol'id "C. 

Range 

Max. Fluid. ddpm 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition, 

l/4" x.28m Floats at 1.60 Sp.Gr. 98.93 83.34 

28m x 0 Froth up to 3 min. 96.02 16.66 
-- 

TOTAL 98.43 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: November 3, 1977 

DRILL HOLE NO. EB 11 INTERCEPT 478.6 -490.8 ft'THICKNESS 
ft 

177 

CORE RECOVERY 100 % SEAM Upper Bird 

AS RECEIVED WEIGHT . 13.32 kq. % MOISTURE 4.,02 

C. E. 5. +: 17 -- 

SUMMARY OF ANALYTICAL DATA 

Raw 

% Recovery 100.00 

Ash % 9.62 

R.M. % 0.32 

V.M. % 19.53 

F.C. % 70.53 

FSI 8 

BTU/lb. 14,200 

S. % 3.19 

P20, % 

H.G‘II. 

Gieseler Plasticity 

Start OC.. 

Max. OC. 

Solid OC. 

Range 

Max. Fluid. ddpm 

* Recovery and Composition of Clean Coal Product 

Recovery % 

l/4" x 28m, Floats at 1.60 Sp.Gr. 90.46 

28m x 0 Froth up to 3 min. 97.57 _ 

TOTAL 91.98 

Clean Coal 

91.98 * 

6.16 

0.31 

20.11 

73.42 _ 

8 

14,940 

1.59 

0.06 

80 

% Composition 

77.26 

22.74 

100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



:fICHII~IEN RESOURCES LTD. 

Mt. Spic!;er Project C.E.S. $17 

TABLE 1. SIZE COIISIST Ai:0 AMLYSIS : 

'!lt. ; 
Cumulative 

SiZC Ash % ., K .m 

l/4’* x 28n 78.56 : 10.27 78.56 10.27 

28nxlOOn 15.05 6.80 93.61 9.71 

100inx0 6.39 8.29 100.00 9.62 

TABLE 2. WJSHA~ILITY DATA FOR l/S'! k 28 NESH 

c 

/ 

S.G. 

- 1.30 

1.30 - 1.40 

1.40 - 1.50 

1.50 - 1.60 22.32 j/ ,90.23 5.92 

1.60 - 1.80 2.10 .6.46 9.77 49.63 

-k 1.80 7.67 

',%A; ~~,;f$:;; 

10.19 7.67 55.04 

Total 100.00 lo.-19 : 

i,..:. 

: 

I 



IiICtIINEiJ RESOURCES LTD. 

Nt.. Spiekcr Project. C:E.S. #17 

TABLE 3. k!ASUABILITY DATA FOR '281;: .x ,:lOO MESH 

Fractional 

i 1.30 - 1.401 34.20 

1.40 - 1.501 6.06 

1.66 

1.26 

3.40 

Total. 1 100.00 

-j- 

! -‘_ 
! 
I 

/ 

/ -- 

i 

Ash % 

1.78 

5.08 

14.42 

22.75 

33.32 

57.81 

6.33 

Cumulative 

Floats I Sinks 

TABLE 4: FROTH-FLOTATION TEST AKD ANALYSIS OF 100 MESH x 0 

Test Conditions: 

Pulp Density :)10x 

RcaBent. : MIBC +'Kerosene 

Reagent Composition : ; 1:4 

Reac,ent Consumption 1.13 lb./ton 

Product 

Fro"ih 

Tailinc1s _I 

TOTAL 

I:'eich-t $ Y 

95.57 

4.43 

lGO.00 

Ash % 

7.47 

8.51 

CYCLONE EiGGINEERiX SALES LTD. 
EiXOiiTO::, ALBERTA CANADA. > 



~~iCl!INEli RESOLl!lCES LTD. 

Nt. Spickcr Projed C.E.S~. 1117 

TABLE 5. FLC,QT-SIX:: Pd3 .WALYSIS OF' SULFUR FOR i/4" x 28 I*iES:l 

1 “‘“,*,,. 
ii.30 - i.40 

I* 
i 47.24 i '1.38 

il.40 - 1.50 

j 1.50 - 1.60 

1 7.33 1 2.51 

! 2.44 i 5.54 

il.60 - l.$O j 2.io i 9.24 
~1 

Cumulative 

Floats j Sinks 

! + 1.80 i 7.67 / 

i I 
1 Total i 100.00 I ..' 

~3.19'. 

~4.10 

10.69 

15.60' 

18.11 

20.54 

7;~ 
I 

-i 
.r 

iABiE 6: FLOAT-SIXK hiiD ACALYSIS~&SULFUR FOR 28 MESH'x'1~0~hlESH 

i 

.: S.G. - 1.30 

i 1.30 - 1.40 

I 1.40 - 1.50 

../ ;';;I ;:;a 

./ .:. t 1 .80 

j Total 

/ 53.42. 1.24 53.42 ! 1.24 100.00 

34.20 1.35 87;.62 i 1.28 

I 

46.58 

6.06' 1.90 93.68 1.32 ~12.39 

1.66 3.38 95.34 1.36 6.32 

1.26 6.41 9G.60 1 1.42 j ,4.66 

3.40 j 13.61 ji :.Od.CG ; 1.84 ; 3.40 --, 
/ 

1.84 

2.53 ! ., 

lOC.00 1 1.84 1 : 1 j 



SAWLC Nt. Sp.icker P:-ojcct 

Size' l/4" x 2ti\ 

4 _ SPECIFIC GR&VlTY 

5 - ELEhlENSARY ASll 

6 - P!Et$.H GRkVlTY MATERIA.L 

WAStIA3LITY CUFWES 

C.E.S. #17 

2.3 2.2 

CI I 

2.1 2.0 1.9 ‘,:l.D I.6 I.5 1.4 1.3 

SPECIFIC GHI;\‘:CY 



SC&i%E Nt. Spie.ker Project 

Size 28 mesh x 0 

4 - SECIFIC G.WVITY 

5 - ELEMENTARY ASH 

t - NEAR GRAVITY t!ATERIAL 

\VASHAC!LITY CU3VES 

C.E.S. t17 

EXPANCED ASH 

IO 

20 

CO 

70 

DO 

90 

100 



t 

NIctiIMm RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: November 3, 1977 

DRILL HOLE NO. EB 11 INTERCEPT 504.7- 511.5 ft.THICKNESS 6.8 ft 
-- 

CORE RECOVERY 75 % SEAM Lower Bird 
- 

AS RECEIVED WEIGHT 6.61 kg. % MOISTURE '6.16 

C. E. S. #: 18 - 

SUXMARY OF ANALYTICAL DATA 

% Recovery 

Ash % 

R.M. 9: 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

S. % 

P20, % 

H.G31. 

Gieseler Plasticity 

Start OC. 

~Max. "C. 

Solid OC. 

Range 

Max. Fluid. ddpm 

,Raw Clean Coal 

100.00 95.62 * 

0.36 
17.43 

71.72 

4 112 

13.650 

0.53 

8.83 

0.48 
17.83 

72.86 

4 l/2 

14.160 

0.53 

0.05 

83 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition 

l/4" x 28m Floats at 1.60 Sp.Gr. 95.57 77.74 

28m x 0 Froth up to 3 min. 95.83 22.26 

TOTAL 95.62 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICtiIbiEN RESOURCES LTD. 

Mt. Spieker Project C.E.O., #18 

TABLE 1. SIZE COKIST A;:D A?IALYSI'S: 

Sizf 
Cumulative ' 

u', Ash% \rt. Ash 

114" x 28m 77.78, ; 10.58 77.78 10.58 

2&i x lOail 14.77 : 8.13 92.55 10.19 

loom x 0 7.45 / 11.05 100.00 10.25 

TABLE 2.' UASHABILITY DATA FOR l/4" x 28 MESH 

/ 

i SC 

I - 1.30 

ii.30 - 1.40 

11.40 - 1.50 

Ii.50 - I.60 

/ 1.60 ; ;2; 

j Total 

Fractional !/ Cumulat Fractional ji Cumulat 
-i ;I 
1 11 : F;oa:5 1 

!:'tz. % Ash % j/ : !:it. % 

2.23 i; 37.25 

7.03 / .69.96~ 

17.49 1~ .89.08 

26.75 :i .:95.83. 

34.19 jj ;95.?7 

Ash % 

2.23 

4.47 

7.27 

8.64 

9.25 

10.28 

37.25 

32.71 

19.12 

6.75 

2.34 

1.83 

100.. 00 

ive 

Sinks 

wt. % Ash %' 

100.00 10.28 

62.75 15.06 

30.04 Z.81 

10.92 34.86 

4.17 48.00 

1.83 65.66 

CYCLOXE EldGIiiEERIilG SALES LTD. 
LYo;IIo;J-;;I;.J , ALBERTA CAEJADA. , 



I~ICHIXEI~ RESOURCES LTD. 

Fit. Spicker Project. 
C.E.S. 818 

TABLE 3. I#SHABILITY DATA FOR. 2GM x ~'100 !.lESH 

. : 

/ S/ 
1 

Fractional i; _ Cuoulative 1 

I : Floats I ! Sinks 

'I--- 

t 
S.G. j 

- 1.301 

1 1.30 ; 1.401 

1.40 - i.5Oj 

TABLE 4. FROTH-FLOTATION TEST AtiD ANALYSIS OF 100 MESH X 9, 

Test Conditions: I : 

Pulp Density 70% 

Rcagjent : MIBC f Kerosene ,~ 

Reagent Composition : 1:4 

Reagent Consumption : 1.13 lb./ton 
: ,. 

Product 

Froth 

.TailinSs 

TOTAL 

.94.96 8.50 

5.04 58.76 c 

100.00 I?.03 

CYCLOX EWINEERII'IS SALES LTD. 
ED:+OiiTOii, f\LBERTA, CANADA. 



bit. Spider Projec-l: C.E.S. 11'18 

TABLE 5. FLO;\T-S!:<% MID NALYSIS OF; SULFUR FOR l/4" X 28 tdES!I . 

i- 
i S.G. 

I Fr&onal II ',I C!!mulative I 

1 .!Jt. % S% '. 

100.00. .0.57:- 

0.57 i 62.75. 0.55 

1 '.0.55 1 30.04 1 .'0.571, 1 

0.55 1 10.92' 0.70' 

0.55. 1 4.17 '1.06 

I 1.83 0.57 1.60 

1 1. .~._. .;. : 

-id~iE 6: :' FLOAT-SINK Ail0 ANALYSIS bF' SULFUR FOi ~28 l:IESH X.lOO~!~ESl~ 

I " 

I 
1 Fractional 

I 9 

/ 1 Cumulative 

I 
ii I 

.I1 ,' Floats, 1 Sinks 

I 
Total 100.00 0.44 j 

I 
I 

(I.66 ' 

'0.78 

CYCLdZ< EWIHEERIilG SALES LTD. 
EDI,IO:ITOFI, ALBERTA, CAilADA 



S”h:XE Nt. Spicker Project 

Size l/4" x 23111 6 - NEAR GRAVITY t,lATEFIIAL 

KASHAI;ILITY CUilVES 

0 IO 20 30 40 50 60 70 80 50 100 

ASH % I 

2:s 2.2 2.1 2.0 1.3 1.0 1.7 1.6 1.5 1.4 I.3 

SPECIFIC GRAVITY 



ll%(i: I - FLOASS 

2 - CXi’,ZI:GCD FLO&TS 
CO:i,i’ANY NICII~i4EN RESOIIRCES L:iD. 3 - SINKS 

sA.F.:PLc bit. Sp~ieker Projczt 4 - SPECIFIC GRkVlTY 

5 - ELEMEIJTARY AStl 

Six 2&n x 100 G- NEAR GWVITY MATERIAL 

Y!ASHAS!LITY CUWES 

,. . 
2.1 2.0’ I.9 : 1.e !.7 1.6 1.5 1.4 1.3 

SPECIFIC GFIP.VI’fY 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: October 13, 1977 

DRILL HOLE NO . FHl? INTERCEPT 614.1 -,626.'9 ft IHICKNESS 12.8 ft 

CORE RECOVERY .lOD% SEAM 0 

AS RECEIVED WEIGtlT 16.66 kq. % flOISTURE .4.08 

'C. E. S. #: 3 

SUM'lARY OF ANALYTICAL DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. Ya 

P20S 9: 

H.G.I. 

Gieseler Plasticity 

Start OC. 

Max. "C. 

Solid Y. 

Range 

Max. Fluid. ddpm 

Raw 

100.00~ 

34.94 

0.80 

19.73' 

44.53 

3 l/2 

9,530 

0.36 

Clean Coal 

-51.24 * 

11.96 

0.87 

22:28 

64.89 

8 

13,410 

0.45 
__I_ 

0.39 

72 -, 

412 '~ 

454~ 7- 

482 

70 

595 

* Recovery and Composition of Clean Coal Product 

% R&covery % Composition, 
. ., 

l/4" x Bm.Floats at 1.50 Sp.Gr. 42.67 63.09 

28m x 0 Froth up to 3 min. 78.00 36.91 

TOTAL 51.24 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICWIEN RESOURCES LTD. 

l'lt. Spieker Project, EB13, D Seam. CES #3 

TABLE 1. SIZE COXIST A?!D A?lALYSIS 

Cumulative 
Size &.x.%',Ash% wt. % Ash 

lf4" x 28; .75.75 ; 38.88 75.75 38.88 

28n x 1OOn 14.39' ~~ 26.39 90.14 36.89 

lOOmx0 9.86 ; 26.92 100.00 35.90 

./ 

TABLE 2. GIASHABILITY DATA FOR 1/4"'x 28 MESH 

I i 3 Fractional I Cumul.ative 
i. 

Floats Sinks 
L, 

S.G. wt. % Ash % " wt. % Ash % wt. % Ash %' 

- 1.30 ,13.02 3.46 

i 1.30 1.40 i 

100.00 39.36 

- 20.79 8.94 '.33.81 1 6.83 86.46 45.01 

1.40 - 1.50 9.10 21.05 ; 42.91 9.85 66.19 55.98 

1.50 - 1.60 6.22 27.81 49.31 12.12 57.09 61.55 

1.60 -,I.80 15.93 38.40, i 65.06 18~55 50.87 65.67 

+ 1.80 34.94 78.11 1 100.00 39.36 34.94 78.11 

Total 1~0.00 39;36 : I. .' 

CYCLOXE EBGIi!EE RIiiG SALES LTD. 
EDXlii'G~~~. ALBERTA, CAiiAOA. 



I~ICHIMEN RESOURCES LTD. 

Mt. Spieker Project. EB13, D Seam, #3, 

TABLE 3. WASHABILITY DATA FOR 2U.x 100 IIESH 

Fractional Cumulative 

Floats Sinks 

S.G. wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 24.26 3.16 24.26 3.16 100.00 26.69 

1.30 - 1.40 26.91 7.71 51.17 5.55 75.74 34.23 

1.40 - 1.50 7.79 17.68 58.96 7.16 48.83 48.84 

1.50 - 1.60 7.18 25.99 66.14 9.20 41.04 54.76 

1.60 - 1.80 12.02 37.12 78.16 ~13.49 33.86 .60.86 .: 

+ 1.80 21.84 73.93 100.00 26.69 21.84 73.93 

Total 100.00 26.69 

TABLE 4 -L FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH x 0 

Test Conditions: 

Pulp Density lD% 

Reagent MIBC + Kerosene 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product Weight % Ash 

Froth 87.39 20.87 

Tailings ~, 12.61 .77.50 

TOTAL 100.00 28.01 

CYCLONE ENGINEERING SALES LTD. 
ED:,lOilTOII, ALBERTA, CANADA. 



CURVE LEGEND 

FIGURE I - FLOATS 

CO:;PA:V+ N.ICHIMEN RESOURCES. LTD. 
2 - EXPANDED FLOATS 

3 - SINKS 

SAMPLE blt.,Spieker Project #3 4 - SPECIFIC GRAVITY 

5 : ELEMENTARY ASH 

s ?. z c 28 N&h x 100 M&h 6- NEAR GRAVITY MATERIAL 

WASHdBlLlTY CUW& - 

‘0 ‘.’ 10 20 30 40 5q 60 70 80 90 100 

ASH ?/1 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPEi:fFIC GHAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CANADA 



CURVE LEGEND 

FIGLl;LE 1 - FLOATS 

cmixmY NICH,IMEN RESDURCES-LTD. 
2 - EXPANDED FLOATS 

3 - SINKS 

SAWLC E.lt., Spieker Project #3 

S i z f !/4" x 28 Mesh 

4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

6 - NEAR GRAVITY MATERIAL 

WASHABILITY CURVES 

EXPANCED ASH % 

4 6 

IO 

20 

30 

8 

6 
3. 

0 ” IO 20 30 40 50 60 70 80 90 100 

‘ASH % 

2.3 2.2 2.1 2.0 I.9 1.8 1.7 1.6 1.5 1.4 I.3 

SPECII’IC GRCWTY 

DATE CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CANADA 



‘NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: October 13, 1977 

DRILL.HOLE NO.EB'~ INTERCEPT 677.1 -698.3 ft'THICKNESS 12.9 ft 

CORE RECOVERY 10° % SEAM C 

AS RECEIVED WEIGHT 16.m % MOISTURE 4.08 

C. E. S. li": 4 

SUMMARY OF ANALYTICAL DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

p205 % 

H.G.I. 

,Raw 

100.00 

28.02 

0.57 

20.67 ": 

50.74 

.---a& 

10.790 

0.29 

Gieseler Plasticity 

Start T. 

Max. "C. 

Solid "C. 

Range 

Max. Fluid. ddpm 

* Recovery and Composition of Cledn Coal Product 

% Recovery 

l/4" x 28m Floats at xSp.Gr. 59.92 

28m x 0 Froth up to 3 min. 85.55 -- 

TOTAL 66.31 

Clean Coal 

'66.31 ; 

9.81 

0.79 

22.22 

67.18 

.7 

13,950 

0.49 

0.15 

76 

417 

459 

490 

73 

466 

% Composition 

67.84 

32.16 

100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA, CANADA. 



NICHIbIEN RESOURCES LTD. 

Mt. Spiekcr Project, ~~13, C Seam, #4 

TABLE 1. SZE COXIST AND ANALYSIS -. 

Size wt. % Ash 

l/4" x 28m,c 75.07 : 30.19 ; 

2811 x IODm 15.39 20.38 

1ochnx 0 9.54 22.04 

TABLE 2. WASHABILITY DATA FOR l/4" x 28 MESH -- 

Cumulative 
e Ash 

75.07 30.19 

90.46 28.52 

100.00 27.90 

Fractional Cumulative 

floats Sinks 

S.G. wt. % Ash 4: wt. % Ash % wt. % Ash %' 

- 1.30 27.93 3.27 27.93 3.27 100.00 29.94 

1.30 - 1.40 18.11 9.63 46.04 5.77 72.07 40.27 

1.40 - 1.50 1.40 - 1.50 13.34 13.34 1'9.09 1'9.09 59.38 59.38 8.76 8.76 53.96 53.96 50.56 50.56 

1.50 - 1.60 1.50 - 1.60 9.20 9.20 31.48 31.48 68.58 68.58 11.01 11.01 40.62 40.62 60.89 60.89 

1.60 - 1.80 1.60 - 1.80 6.75 6.75 41.26 41.26 75.33 75.33 14.45 14.45 31.42 31.42 69.50 69.50 

+ 1.80 + 1.80 24.67 24.67 77.23 77.23 100.00 100.00 29.94 29.94 '24.67 '24.67 77.23 77.23 

Total Total 100.00 100.00 29 :94 29 :94 

CYCLONE ENGIREERIHG SALES LTD. 
EDFlOXTOi4, ALBERTA, CANADA. 

I 



NICHII,!EN RESOURCES LTD. 

Mt. Spieker Project. EB13, C Seam, #4. 

TABLE 3. NASHABILITY DATA FOR 28M x 100 IiESH 

.- 

Fractional Cumulative 

Floats Sinks 

S.G. wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 36.26 2.83 36.26 2.83 100.00 20.63‘, 

1.30 - 1.40 23.84 7.03 60.10 4.50 63.74 30.76 

1.40 - 1.50 11.86 16.36 71.96 6.45 i9.90 44.94 

1.50 - 1.60 6.25 27.96 78.21 8.17 28.04 57.03 

1.60 - 1.80 5.37 40.28 ~83.58 10.23 21.79 65.'37 

+ 1.80 16.42 73.58 100.00 20.,63 16.42. 73.58 

Total 100.00~ 20.63 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH x 0 

Test Conditions: 

Pulp Density 10% 

Reagent MIBC + Kerosene 

Reagent Composition 1:4 

Reagent Consumption 1.13 lb./ton 

Product Weight % Ash % 

Froth 89.42 15.64 

Tailings 10.58 72.57 -- -- 

TOTAL 100.00 21.66 

CYCLONE ENGINEERING SALES LTD. 
EDMOHTOH, ALBERTA, CANADA. 



CURVtI LEGEND 

FIGURE I FLWTS 

co:;:w,~y NICHIMEN RESOURCES. LTD. 
2 - EXPANDED FLCIATS 

3 - SINKS 

sAp.tPLE Mt..Spieker Project $4 4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

Size i8 M& x 100 Me;h 6 - NEAR GR4VITY MATERI4L 

WASHASILITY CU;iV& 

EXi’ANCED, ASH % 

0 2 4 6 8 10 12 14 16 18 20 
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100 
..& : : :  10 20 30 40 50 60 70 90 100 

.ASH % 

2.3 2.2 2.1 2.0 1.9 1.0 1.7 1.6 1.5 1.4 I.3 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

EDMONTON *LRE~RT* C4Nhrm 



CURVE LEGEND 

FLOATS 

EXPANDED FLOATS 

SINKS 

SPECIFIC GRAVITY 

ELEMENTARY ASH 

NEAR GRAVITY MATERIAL 

FIGUJE I - 

COii;PANY NIC.tfIMEN RESOURCES. LTD.' 
2- 

3- 

SAMPLE &"Spieker Project #4 .4- 

5- 

Size l/g" x 28 Mesh 6- 

WASHA0:LITY CUFIVES 

EXPANDED. ASH O/o 

0 2 4 6 6 IO 

.A$::~ IO 20 30 40 50 60 70 80 90 100 

ASH 73 

I- 

2.3 2.2 2.1 2.0 1.9 I.8 1.7 ,I.6 1.5 1.4 I.3 

SPECIFIC GRCVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CANADA 



NICHIMEN RESOURCES LTD., RANGER OIL (CANADA) LTD. 

Mt. Spieker Project 

Date: October 13, 1977 

DRILL.HOLE NO. EB13 INTERCEPT 814.3 - 839.7 ft THICKNESS 25.4 ft 

CORE RECOVERY 90 % SEAM B 

AS RECEIVED WEIGHT _25.29 kg. % MOISTURE 5.94 

C. E. S. #: ~.!I 
-- 

SUMMARY OF ANALYTICAL DATA 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

pp5 % 

H.G.I. 

Gieseler Plasticity ~ 

Start OC. 

Max. "C. 

Solid "C. 

Range 

Max. Fluid. ddpm 

Raw 

lOO.DO 
~--_-- 

14.D2... 

0.39 

21.89 

63.70 

5 -- 

13,170 

0 44 A-- 

Clean Coal- 

83.22 e 

9.35 

0.90 

,22.92 ._ 

66.83 

.~7 

13,890 

0.27 

0.21 

95 

423 

465 

491 

68 

128 

* Recovery and Composition of Clean Coal Product 

% Recovery % Composition 

l/4" x 28m Floats at 1.50 Sp.Gr. 80.22 73.54 

28m x 0 Froth up to 3 min. 92.86 26.46 .' 

TOTAL 83.22 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, ALBERTA. CANADA. 



NICHWN RESOURCES LTD. 

Mt. Spieker Project, EB13, B Seam, # 5. 

TABLE 1. SIZE CONSIST AND ANALYSIS 

Cumulative 
Size u Ash wt.. Ash 

l/4" x 28m 76.29 14.60 76.29 14.60 

28m x lOOn 16.14 ~11.16 ,92.43 14.00 

1oOm x 0 7.57 14.41 100.00 14.03 

TABLE 2. HASHABILITY DATA FOR l/4" x 28 MESH 

S.G. 

- 1.30 

1.30 - 1.40 

1.40 - 1.50 

1.50 - 1.60 

1.60 - 1.80 

+ 1.80 

Total 

Fractional Cumulative I 

wt. "6 Ash % 

26.97 3.39 

33.61 8.21 

17.27 18.11 

10.74 24.82 

6.84 34.13 

4.57 54.55 

100.00 14.30 

Floats Sinks I 

CYCLONE ENGINEERING SALES LTD. 
EDMOiITOd, ALBERTA, CANADA. 



NICHIMEN RESOURCES LTD. 

Mt. Spieker Project. EB13, B Seam, #5. 

TABLE 3. WASHABILITY DATA FUR 2CH ~~100 MESH 

Fractional Cumulative 

Floats Sinks 

S.G. wt. % Ash % wt. % Ash % wt. % Ash % 

- 1.30 39.07 3.04 39.07 3.04 100.00 11.22 

1.30 - 1.40 31.74 7.03 70.61 4.83 60.93 16.46 

1.40 - 1.50 15.40 16.10 86.21 6.84 29.19 26.72 

1.50 - 1.60 5.59 25.49 91.80 7.98 13.79 38. i9 

1.60 - 1.80 3.82. 34.84 95.62 9.05 8.20 47.52.~ 

+ 1.80 4.38 58.57 100.00 11.22 4.38 58.57~' 

Total 100.00 11.22 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF lOmESH x 0~ 

Test Conditions: 

Pulp Density 10% 

Reagent MIBC + Kerosene 

Reagent Composition .1:4 

Reagent Consumption 1.13 lb./ton 

Product Weiqht % Ash 

Froth 93.33 10.38 

Tailings 6.67 '~58.91 -- 

TOTAL 100.00 13.62 

CYCLONE ENGINEERING SALES LTD. 
EDXOHTON, ALBERTA, CANADA. 



CURVE LEGEND 

FIGURE I - FLOATS 

2 - EXPANDED FLOATS 

~OXPANY NICt!IMEN RES@JRCES.LTD: 3 _ SINKS 

SCMPLE Mt.'.Spieker Project #5 4 - SPECIFIC GRAVITY 

, 

Six! lj4" X 28 Mesh 

WQSHiiSIiITY CURV% 

5 - ELEMENTARY ASH 

6 - NEAR GRAVITY MATERIAL 

EXPANOED~ ASH % 
4 6 8 IO 12 14 16 18 20 

0 

101 -. ~'0 'Yi IO 20 30 40 50 60 70 80 90 

ASH % 

-1r 
2.3 2.2 2.1 2.0 I.9 1.8 1.7 1.6 1.5 1.4 1.3 

SPEClFlC CHA”iTY 

DATE CYCLONE ENGINEERING SALES LTD. 

EDMONTON ALBERTA CANADA 



CURVE LEGEND 

FIGURE I - FLOATS 

coxwu NICtlIMEN RESOURCES LTD. 
2 _ EXPAN3E3 FLOATS 

3 _ SIWS 

SC,.lPLE Mt.. Spieker Project #5 
4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

Size 28 M&h x 100 Me;h 6 - NEAR GRAVITY MATERIAL 

WASHABILITY CUi?v% 

0 : IO 20 30 40 50 60 70 8C 90 100 

‘ASH % 

2.3 2.2 2.1 2.0 

SPECIFIC GRAVITY 

DATE CYCLONE ENGINEERING SALES LTD. 

c”rlnalTnnl nt PEDT,l Pnhlnnn 



NICHIMEN RESOURCES LTD., RANGER 01~ (CANADA) LTD. 

Mt. Spieker Project 

Date: November 3, 1977 

DRILL HOLE NO. EB 14 INTERCEPT 316.0 -374.0 ft.THICKNESS 8.0 f: 

CORE RECOVERY 91 % SEAM Upper Bird 

AS RECEIVED WEIGHT 8.27 kg. % MOISTURE 5~. 53 

C. E. S. #: lg 

SUMMARY OF ANALYTICAL‘DATA __- 

% Recovery 

Ash % 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

s. % 

P20, % 

H.GJI. 

Gieseler Plasticity 

Start T. 

Max. T. 

Solid "C. 

Range 

Max. Fluid. ddpm 

* 

., ,,: .- 

l/4" 

Raw - 

100.00 

13.12 

0.36 

18.68 

67.84 

l/2 8 

13,630 

2.28 

Clean Coal 

87.81 * 

7.49 

0.47 

19.43 

72.61 

9 

14,590 

1.24 

0.14 

91 

Recovery and Composition of Clean Coal Product 

% Recovery- 

x 28m Floats at 1.60 Sp.Gr. 87.38 

% Composition 

73.25 

'28m x 0 Froth up to 3 min. 89.00 26.75 

TOTAL 87.81 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON, AL-BERSA, CANADA. 



I~ICIlI~Wi RESOURCES LTD. 

Mt. Spicker Project C.E.S. #:9 

TABLE 1. SIZE COi!SIST A>lil r\?iALYSIS 

Cumulative 
size 11 t x Ash % A'- 9 Ash 

l/4" x 23m. 73.61 _ 13.l4 73.61 13.14 

23m x 1OOn 16.95, : 10.66 90.56 12.68 

loon x 0 9.44 1 14.40 100.00 12.84 

TABLE 2. 1;'ASIIAi\ILITY DATA FOR l/4" x 28 MESH 



IIICIII~IEN RESOURCES LTD. 

bit. Spieker Project. 
C.E.S. t19 

TABLE 3. WWACILiTY DATA FOR 2CN x,100 HESH 

[ S.G. 
I 

- 1.30 

i 1.30 - 1.40 

I 1.40 1.50 - - 1.50 1.60 

i 1.60 - 1.80 
/ + i.80 

1 Total 

, 
Fractional Cumulative 

I Floats Sinks 

wt. % 

40.69 

32.42 

10.52 

4.90 

4.65 

6.82 

100.00~ 

Ash % wt. % Ash %' 

2.30 100.00 , 11.06 

3.52 59.31 17.07 

4.57 '26.89 31.57 

5.61 16.37 44.21~ 

7.31 11,.47 53.09 :, 

11.06 6.82 62.32 

TABLE 4. FROTH-FLOTATION TEST AND ANALYSIS OF 100 MESH x Q, 

Test Conditions: 

Pulp Density ,10x. 

Reagent ! 'MIBC + Kerosene 

Reagent Composition 1 :4, 

Reagent Consumption : j 1.13 lb./ton 

Product Weight % Ash % 

Froth 9&3 12.02 

Tailings 4.87 66.08 

TOTAL lOr+O 14.65 
I’ 

CYCLOXE ~NGINEERI1G SF\LES LTD. 
EDMOiiTON, ALUERTA, CAliADA. 



Nt..Spickcr Pr0jcc.k C.E.S. a19 

TFiGLE 5. FLOAT-SIX;: AF!D AI;ALYSIS Oi SULFUP, FOR l/4" x 28 MESkI .~, 

, 

35.73 j' 0.87 j\ 35;73 ; 0.87 

37.13 .! 

j 

1.14 j/ 72.85 i 1.01 

8.40 2.15 ;I 81:2G 'i l.i3 

4.83 1 2.74 ji 85.09 i 1.22 

.lOo.pO, j 2.38:: 1 

64.27 3.22 

27.14 ,6.06 

18.74 7.81' 

TABLE 6: FLOAT-SIk!K AliD ANALYSIS bF S'JLFUP, FOR 29 I;ESH x '100 KSH : 

S.G. 

- 1.30 

1.30 - 1.40 

1.40 - 1.50 

1.50 - 1.60, 

1.60 - 1.8C 

t 1.80 

Total 

Fractional 

~, I 

!,lik. % , s % 

40.69 j 0.86 

32.42 j 0.88 

10.52 

4.90 

i 0.89 

1.46 

4.65 1 1.99 

', '~ Fioats 

!I.?. % 

40.69 

73.:11 

8~3.'63 

88:53 

93.'18 

100.00 1 1.27 fl ; 

S%. 

.0.86 

0.87 

0.87 

0.90 

0.95, 

1.27 

wt. T4 
100.00, 

59.31 

26.89. 

16.37 

11~.47 

6.82 

4.06 4 

1 .5.47 

1 



CUiLVE LEGEiiD 

FIGURE, I - FLOATS 

,, CO:;~P*NY NICIIIPIEN RESOURCES .LTD. 
2 - EXP,lKCLD FLOATS 

3 - SINi<S 

SAKPLC Mt. Spicker Project 4 - SPECIFIC GRAVITY 

5 - ELEMENTARY ASH 

Sire l/4" x -2&l G _ NEAR GRAVITY MATERIAL 

WWiA~iL%Y CUWZS 

EXPANEEO ASH O/o 
C.E.S. U19 

0 2 G a ‘. IO I2 14 16 20 

0 IO 20 30 40 I50. GO 70 DO 90 ‘. 100 
ASH 5; z, ! 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 I.4 I.3 

SPECIFIC GWsL’ITY 



, COYi'ANY NICHIt,iEN RESOURCES LTD. 

SAXPLC Mt. Spieker Project 4 - SPECIFIC GRtiVlTY 

5 - ELC:dENTARY ASil 

Size 28111 x 100 6 - NEAR GRAVITY MATERIAL 

YIP&I-!ABILITY CUZJES 

C.E.S. 919 

% 

0 IO 20 30 40 .: 50 GO 70 80 90 IOC 
ASH %, 

2.3 2.2 2.1 2.0 1.9’ 1.8 1;7 1.6 1.5 1.4 : 1.3: 

SPECIFIC GRAVITY 

DATE CYCLONE ERGli’ZEERING SALES LTD. 
-^..^_.-^.. ..-. -. 



NICHIMEN RESOURCES LTD., RANGER OIL~(CANADA) LTD. 

Mt. Spieker Project 

Date: November 3, 1977 

DRILL HOLE NO. EB 14 INTERCEPT 337.3 - 342.9 ft.THICKNESS 5.6 ft 

CORE RECOVERY 100 % SEAM Cower Bird 

AS RECEIVED WEIGHT 6.36 kg. % MOISTURE '1.46 

C. E. S. +: 20 

SU?IMARY OF ANALYTICAL DATA 

%.Recovery~ 

Ash X 

R.M. % 

V.M. % 

F.C. % 

FSI 

BTU/lb. 

5. % 

P20, % 

".G‘II. 

Gieseler Plasticity 

Start OC. 

Max. OC. 

Solid OC. 

Range 

Max. Fluid. ddpm 

,Raw 

100.00 

6.13 

gean Coal 

97.21 *~ 

5.27 

0.34 0.36 

20.53 

73.00 

8 l/2 

14,690 

0.49 

20.74 

73.63 

9 

14,830 _____ 
0.47 

0.04 

81 

* Recovery and Composition of Clean Coal Product 

% Recovery- % Composition 

l/4” x 28m Floats at 1.60 Sp.Gr. 96.95 78.82 

~28m x 0 Froth up to 3 min. 98.17 21.18 

TOTAL 97.21 100.00 

CYCLONE ENGINEERING SALES LTD. 
EDMONTON. AiBERTA, CANADA. 



NIC~!I~:IEN RESOURCES LTD. 

Mt. Spieker Project C.E.S; f20 

TAGLE 1. SiZE COiiSIST ND AXALYSiS ; 

1 i Cumulative 
Size U' __ __ Ash % blit. % .u 

l/4" x 28m 79.03; / 6.43 .,,,, 79.03 6.43 

28mxlOOn 15.23, ,i ~~ 4.77 94.26 6.16 

1oOiil x 0 5.74, .: 5.46 100.00 6.12 

TABLE 2. KWiABILITY DATA FOR 114" x 28 MESH 

t 
i Fractional i! !j Cumulative 

1~ 
S.G. Ash % 

'1.81 

3.82 

4.99' 

5.35 

5.69 

6.97 

(, ..i. 

Sinks 

CYCLONE EKGIXEERIAG SALES LTD. 
EDXl;i‘iOii, ALBERTA, CE\;!ADA. 



I(ICHINEN RESOURCES LTD. 

Xt. Spicker Project. C.E.S. $20 

TABLE 3. \W+lABILITY DATA FORK 2EI~l.x~~lOO MESH 

! 
S-G. 

; i.40 - 1.50 

. _ 

Fractional 
! I  

/j I Cwnulative ,. 1 
I jj 

I 
F! oats Sinks 

Wt. $ ; Ash % jWt. wt. % Ash %' 

lOO.Otl 4.32 ,:"~ 

TABLE 4. FROTH-FLOTATION TEST AXD ANALYSiS OF 100 MESH x Q 

Test Conditions: 

Pulp Density j ,lOZ 

Reagent : 'MIBC + Kerosene 

Reagent Composition i',l:4 

Reagent Consumption I. :,1.13 lb./ton 

Product Weight % Ash % - 

Froth 97.54 5.31 

Tailings 2:46 19.01 

TOTAL 100.~00 5.66 

CYCLONE EEIGINEERI~!G'SALES LTD. 
EDXOilTOii, ALBERTA, CANADA. 



NCt!iNEN RESOURCES LTD. 

Nt.. Spicker Projei-t 
C.E.S. 820 

TABLE 5. FLO.I'T-SINK A113 AiiALYSIS 'OF SULFUR FOR l/4" x 28 i.lESII 

i 
i 

Fractional T 
I 

Sinks 

sz . 

: 0.48' 

0.37 

0.32 

0.44 

0.52 

0.62 . 

.s % 

'Oi55 

0.39 

0.25 

‘0.29 

0,. 34 

0.62 

0.48 

Ht. % 

100~00 

39.72 

12.53 

4.57 

2.96 

1.85 

TABLE 6: FLOA+-SIX AND ANALYSIS bti SULFUF: 'FOR 28 tiESH x.100 MESH' :' ,, 
: 

Cumulative r Fractional 

I- i 
-7 
1 
I 

I 

-I- 
L 

- 
' Floats' T 

1 
I 5 1 

!,k. % 

70.76 

20.88 

5.03 

1.34 

0.96 

1.03 
-- 

100.00 

S.G. 

- 1.30 

1.30 - 1.40, 

1.40,- 1.50 

1.50 - 1.m. 

1.60 i 1.80 

+ 1.80 

k’t. % 

70176 

91.64 

96;67 

98.01 

98 .:97 

100.00 

S% 

,, 0.39 

.0.40 

0.23 

0.23 

0.49 

0.49 

0.38 

.s % 

0.39 

0.39 

0.38 

0.38 

0.38 

0.38 

-rota1 

CYCLO:IE'.Et:GII,IEEP,I;IG SALES LTD. 
EDIGO:ITO;I, ALBERTA, CA!!AOA., 



FIG UC i< I - FLGATS 

COh;?ANY NICHIf<E!I RESOURCES LTO. 
2 - EXf’,?KCt.D FL9ATS 

3 - SINKS 

sA.A:PLE K'it. Spiekcr Project 

Siza l/4" x 2Dm 

4 - SPEClilC GRAVITY 

5 - ELEMEN-iARY ASII 

G - NEAR GRAWTY MATERIAL ; 

WASHAG!LITY CUiw=,S 
C. E. S. #20 

,2.3 2.2 2.1 2.0 

SPECIFIC GRAVITY 

DATE CYCLOX Er:GI?:5ERINC SALES LTD. 



CO:AiVNt l~ICIIIt?E~I RESOI;!?CES LTG. 
2 - EXPaWCCD FLOATS 

3. SINKS 

SA!:.PLII Elt. Spiekcr Project 4 - Sf’ECiilC GRAVITY 

5 - ELCMEKTARY AS,, 

Six 2Dm x 100 G - NEAR GRAVITY MATERICL 
F 

V!ASHA,GILITY CU:<SES 

C.E.S. :120 

EXPANCE" As:1 Q/,, 

0 10 20 30 4 0 : i :so’ co 70 90 ,100 

ASH To 

. . ’ 

2.3 2.2 2.1 ,2.0 I.9 
: 
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SPECIFIC Gh’ITY, 

DATE : CYCLOXE E::GlNEERINC SALES LTD. 




