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* REPORT OF ANALYSIS * 
# # * * # # * * * * * § * * * * * # * # # * 

DATE: 
REPORT NO, 
SUBMITTED BY: 
PROJECT NO. 
METHOD: 

16 JUNE 87 
7 - S 7 

BALLANTYNE S. 
790003 
I C P - M J i , I C P - T R i , 
FeD . H20 i t ) , C02 

M i f c h e l l - ^uX^nvr^> 1 0 4 8 / % 

Q — * ~ 

So 

Ag V Pb BY AA. 
C . SCt) AND LOI BY CHEMIC METHODS 

ESTIMATE OF VALIDITY OF RESULTS 

ELEMENT +/ - £ ABSOLUTE + RELATIVE 

5 i02 .-. -•. . . ( 0.4 i + 2X OF CONC. 
T i 0 2 0. 02 
Al 203 0,2 + 
Fe203( t ) 0. I •• •• 

HnO 0.01 + 
MgO 0. I + 

CsG o. i 
Na20 0. 1 + 
K20 

FeO 0 .2 + 5X OF CONC. 
H20(t) 0. 1 + 5X OF CONC. 
CQ2 o. i OF CONC. 
C 
P205 0. 02 + it OF CONC. 
S i t ) 0. 04 + 5"/. OF CONC. 
LOI 

Ba + / - ( 20 PPM + OF CONC. 
B E + / - ( 0 .5 PPM + 5% OF CONC. 
Co ( 5 PPM + 57; OF CONC. 
Cr hi-. ( 10 PPM + 5X OF CONC. 
[ Lt + / - ( 10 PPM 57. OF CONC. 
La + / - ( 10 PPM + 57. OF CONC. 
Ni + / - 10 PPM + 57. OF CONC. 
Pb + / - < 20 PPM + 10% OF CONC. 
V + / - 5 PPM + 57. OF CONC. 
Yb +/- < 0 .5 PPM 5% OF CONC. 
Zn + / - 5 PPM 5X OF CONC. 



A N A L Y T I C A L C H E M I S T R Y S E C T I O N 
I C P - E S LABORATORY 

REPORT OF A N A L Y S I S 

DATE: 16 JUNE 87 

REON. NO; 7-87 

7 S 
1 0 4 B - S 6 9 1 0 4 8 - 8 6 9 
0 0 7 0 0 8 

SI 02 X : 8 4 , 3 5 2 . 3 5 5 . 4 5 4 . 2 6 1 . 0 5 8 , 9 5 • , 4 5 9 , 9 
T I 0 2 X ; 0 . 19 0 . 49 0 . 48 0 . 52 0 . 37 0 . 63 1 = 02 0 . 6 % 
A L 2 0 3 X : 6 . 7 3 1 5 . 0 1 5 . 3 1 6 . 1 1 6 , 1 1 7 . 3 1 2 , 6 1 7 . 7 
F E 2 G 3 T X i i . 94 8 . 63 5 . 4 0 8 . 96 4 . 20 5 . 9 0 7 . 50 5= 70 
FE20Z 7, ; 3 . 5 1 .7 3 . 6 1 .9 1 .3 3 . 9 1 . 4 
FEO % ; 4 . 6 3 . 3 4 . 8 2 . 1 4 . 1 3 = 2 3 . 9 
UNO I i 0 . O i 0 . 1 4 0 . 1 9 0 . 14 0 . 0 9 0 . 1 1 0 . 14 0 , 0 7 
MSG % : 0 . 34 3 , 0 9 3 . 6 1 4 , 3 2 1, 20 2 . 08 6 . 32 1. 05 
CAD X : 0 . 10 4 . 14 5 . 5 3 1. 63 2 . 6 0 3= 24 4 , 1 5 2 . 2 3 
NA20 X : 0 , 0 4 3 . 13 5 . 70 4 . 01 3 , 30 3 . 1 0 2= 50 5 . 40 
K2G X 5 2 . 16 5 . 01 1. 99 4 , 46 S . 10 5 . 84 1 . 8 7 4 , 7 6 

H20T X ; 2.7 1 T "7 v 
•J • 1, 2 i.. d 3 . 4 1 ,8 

C02T X s 0 . 0 3 2 4=0 1, 0 1. B 0 , 7 i . 4 0 = 8 
P 2 0 5 7 : 0 , 08 0 , 36 0 , 3 6 0 , 3 3 0 , 2 1 0 , 22 0 , 25 0 . 2 1 
S X : 1. 33 0 . 4 6 0 . 1 5 0 , 9 9 0=06 0 . 0 4 0 . 01 0 . 02 

BA ppiTi : 1500 2 6 0 0 1200 4 0 0 0 3 6 0 0 2 7 0 0 6 4 0 1 8 0 0 
BE ppm ; 0 . 7 0 . 8 0 , 8 O . S 0 , 9 1. 5 5 , 6 1.4 
CO ppm : J n ur IB 26 10 16 36 14 
CR pom : 28 50 60 44 12 12 3 9 0 9 
CU ppm ! 18 5 1 00 1 4 0 0 7 4 0 0 59 35 56 39 
LA ppn; i 5 16 18 14 13 22 29 20 
NI p p i ; 0 37 15 0 0 0 2 8 0 0 
SR ppm i 14 2 1 0 2 4 0 250 4 7 0 360 4 1 0 2 3 0 
V ppiri : 45 2 0 0 150 2 0 0 120 150 120 130 
YB p p a : 0 . 4 1 .3 1. 1 0 . 9 0,. 5 2 . 0 3 . 6 2= 1 
in PPm ' 130 75 50 85 26 65 140 46 

TOTALS 9 7 . 4 9 9 . 0 1 0 0 . 4 1 0 0 . 5 1 0 0 . 4 1 0 0 . 5 1 0 0 , 4 1 0 0 . I 

COMMENTS; 

* A L L A N A L Y S I S BY 1CP , E X C E P T F E O , H 2 0 T . C 0 2 T 0 0 2 , 0 , 5 AND LOI BY C H E M I C A L METHODS. 

/ 

* F E 2 0 3 IS C A L C U L A T E D U S I N G F E 2 0 3 = F E 2 0 3 T ( I C P ) - 1 . 1 1 1 3 4 * F E Q ( V O L U M E T R I C ) . 
* I C P - M J 1 DATA ARE O B T A I N E D ON 0 . 5 G OF SAMPLE FUSED WITH L I T H I U M M E T A B O R A T E , 

D I S S O L V E D IN 5% HN03 AND D I L U T E D TO 250 ML . 

* I C P - T R 1 DATA ARE OBTAINED ON 1.0 G OF S A M P L E ( ACID + F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 10% HCL AND D I L U T E D TO 100 ML . 

wAnfc! B A L L A N T Y N E S . P R O J E C T ; 7 9 0 0 0 3 

U-WWi4-*s K < 2 £ W H i ? tomtit K W / D K Q - * f r M S 

L A B . NO. \ i 2 3 4 5 6 
S A M P L E NO; 1 0 4 B - S 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - S 6 9 1 0 4 B - 8 6 9 

001 0 0 2 003 004 005 0 0 6 



A N A L Y T I C A L 
I C P - E S 
L A B . NO 
S A M P L E NO; 

UAL C H E M I S T R Y S E C T I O N . . « y M l f(\ r&h&k U V t t M T J * D A T E : 1 6 JUNE 87 O 
LABORATORY K Q S f c H * ( C f l r ? ^ K & - 3 ( f W K G * ^ | ^ Q ? ( ^ 3 . 

. \Q$&*t 9 10 11 12 13 14 15 y i 
1 0 4 B - 8 6 9 
0 0 9 

1 0 4 B - B 6 9 
0 1 0 

1 0 4 B - S 6 9 
011 

1 0 4 B - 8 6 9 
0 1 2 

1 0 4 B - 8 6 9 
Oi: 

1 0 4 B - B 6 9 
014 

1 - 4 B - 8 6 9 
01 

1 0 4 B - 8 6 9 
0 1 6 

S I 0 2 X : 5 B . 2 5 6 . 8 6 7 . 3 61 . 4 6 6 , 2 6 2 . 1 7 3 . 4 9 6 . 2 
T I 0 2 X : 0 . 63 0 . 69 0 . 5 5 0 . 6 2 0 . 55 0 . 5 8 0 , 3 4 0 . 0 7 
A L 2 G 3 X ; 1 6 . 7 1 3 . 0 1 5 . 1 1 6 . 1 1 3 . 8 1 5 , 8 1 3 . 4 2 . 5 0 
F E 2 0 3 T X ; 6 . 50 6 , 30 4 . 90 5 . 70 4= 80 6 . 53 0 . 50 0 . 30 
F E 2 0 3 X ; 3 . 3 1. 6 4 . 2 5 . 1 3 • J 0 . 5 0 , 3 
PEG X : 2 . 9 4 . 2 0 . 6 0 . 5 :.. 2 0 . 0 0 . 0 
MNO X 5 0 . 1 2 0 . 1 0 0 . 0 5 0.. 15 0 , 1 2 0 . 0 7 0 . 0 0 0 . 0 o 
MSG X , 2 , 3 5 1. 02 0 . 4 9 1. 75 0 . 99 1. 36 0 . 5 6 0 . 08 
CAO X ; 5 . 4 0 2 . 90 0 . 6 2 3 . 2 0 3 . 6 5 2 . 2 8 0 0 . 0 
NA20 X ; 3 , 30 4 . 00 0 . 6 0 5 . 3 0 1 . 60 0 . 7 1 0 , 20 0 . 1 0 
K20 X : 4 . 2 9 6 . 68 3 . 16 2 . 4 1 2 . 67 3 . 0 1 3 . 9 2 0 , 6 4 

H20T X ; 2 3 2 . 0 
C02T V. : 0 . 4 1 . 3 
P 2 0 5 X : 0 . 2 2 0 . 23 

X : 0 . 0 1 0 . 0 1 

BA ppm 2 0 0 0 2 3 0 0 
BE ppm ; 1 ,6 1 . 5 
CO ppm : 17 ; 2 
CR p p n \ 12 11 
CU ppm ; v •. 

7 
61 

LA ppm : 21 21 
NI ppm ; 0 0 
SR ppm • 4 5 0 320 
V ppm ; 150 120 
YB ppm ; 1, 8 £ a v. 
ZN ppm ; 69 69 

TOTALS 1 0 0 . 4 9 9 . 9 

1 ,7 1 . 9 2 . 3 
0 , 0 2 . 0 2 . 7 
0 . 2 3 0 . 2 4 0 . 2 1 
0 . 0 2 0 . 0 3 0 . 0 2 

3 6 0 0 1100 1700 
1 .0 1 .2 1 .0 

11 12 10 
23 49 9 
11 7 12 
14 15 I I 

0 13 0 
8 3 4 0 0 2 1 0 
77 58 96 

1 .6 1 .7 1 . 5 
81 68 55 

1 0 0 . 1 1 0 0 . 9 9 9 . 7 

2 . 2 0 . 6 
1 .5 0 , 2 
0 . 2 2 i .O 9 
4 . 6 0 0 . 0 6 

2 2 0 0 1 1 0 0 1300 
1.1 1 .2 0 . 2 

13 2 2 
14 26 7 
21 2 3 

6 6 2 
0 0 . 0 

130 12 39 
120 67 12 

1.1 0 , 4 0 .1 
70 14 16 

9 9 . 1 1 0 0 . 0 1 0 0 . 8 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , S AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D US ING F E 2 Q 3 = F E 2 0 3 T < I C P ) - 1 . 1 1 1 3 4 * F E 0 ( V O L U M E T R I C ) . 
* I C P - M J i DATA ARE OBTAINED ON 0 . 5 G OF SAMPLE FUSED WITH L I T H I U M M E T A B O R A T E , 

D I S S O L V E D IN 5X HN03 AND D I L U T E D TO 2 5 0 M L . 

* I C P - T R 1 DATA ARE OBTAINED ON 1 .0 G OF S A M P L E ( AC ID + F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 10X HCL AND D I L U T E D TO 100 M L . 

2 



A N A L Y T I C A L C H E M I S T R Y S E C T I O N 
I C P - E S LABORATORY 
L A B . NO. 17 

S E C T I O N 

21 22 23 
S A M P L E NO: 104B - B 6 9 104B - 6 6 9 104B - 8 6 9 1 0 4 B - 3 6 9 1 0 4 E - 8 6 9 104B - 8 6 9 104B - 8 6 9 1 0 4 B - 8 6 9 

017 0 1 S 019 0 2 0 021 0 2 2 0 2 3 024 

h i 32 it ; 5 9 . 4 B 4 . 4 8 3 , 7 6 2 . 8 6 5 . 0 5 7 . 4 7 2 . 8 
T I 0 2 7. ; 1 . 0 3 0 . 20 0 . 0 7 0 . 73 0 . 28 1 , 1 7 0 . 2 5 0, 26 
A L 2 0 3 X i 1 2 . 6 6 . 6 7 2 . 68 1 8 . 0 1 1 . 9 1 5 . 6 1 3 . 9 
F E 2 0 3 T 7. : 7 . 50 2 . 07 1 .21 5 . 90 5 . 1 0 1 4 . 0 2 . 60 I . 2 
F E 2 0 3 •/. i 4 . 1 4 . 9 1 0 . 1 . 0 . : 
FED '/. : 3 . 1 0 . 9 — — 1. 7 2 . 3 
MND X : 0 . 1 3 0 . 0 1 0 . 0 1 0 . 0 3 0 . 02 0 . 0 9 0 . 05 0 . 06 
MGO % : 6 . 33 0 . 34 0 . 1 3 1 . 0 6 0 . 28 2 . 5 0 0 . 46 0 . 82 
CAO '/. : 4 . 14 0 . 1 1 0 . 05 1. 24 0 , 1 9 1 .21 0 . 79 0 . 6 7 
NA20 l t 2 . 50 0 . 0 2 0 . 0 0 3 . 8 0 0 . 1 3 3 . 1 0 3 . 90 1 . 1 0 
K20 7. : 1 . 8 7 1 . 9 7 0 . 64 3 . 6 8 7 . 4 3 2 . 2 9 1 . 7 3 2 . 5 2 

H20T 
CD2T 
P 2 0 5 
S 

v. : 
7. i 
7, i 
7. i 

3 . 4 
1 . 3 
0 , 2 5 
0 . 0 2 

0 . 0 
0 . OS 
1. 35 

0 . 1 
0 . 07 
2 . 2 1 

2 . 4 
0 . 5 
0 . 07 
0 . 00 

0 . 0 
0 , 1 7 
3 . 11 

0 . 3 
0 . 22 
0 . 0 1 

2 . 0 
2 . 0 
0 . 03 
0 . 0 2 

2 . 5 
0 . 7 
0 . 0 2 
0 . 0 3 

BA ppm : 6 5 0 1500 2 2 0 0 0 1 600 2 8 0 0 0 9 6 0 5 0 0 6 7 0 
BE ppm : 5 . 8 0 . 7 0 = 3 1. 8 0 . 9 1. 9 1 .9 2 . 0 
CO ppm : 36 4 1 h 6 21 •j 3 
CR ppm s 3 7 0 28 7 14 8 45 7 7 
CO­ ppm : 57 18 2 9 0 12 A R 20 5 2_ 

LA ppm : 29 5 L 26 6 28 
NI ppm : 2 9 0 0 0 5 o IB . 5 
SR ppm ; 4 1 0 14 2 3 0 320 140 170 
V ppm : 120 47 21 51 100 150 35 i 
YB ppm : 3 . 6 0= 4 0 . 1 2 . 7 0 . 7 4 . 7 4 , 4 • 

ZN ppm : 140 120 3 9 0 0 60 1 40 1 40 5 51 ppm : 

TOTAL s 1 0 0 . 4 9 7 , 4 9 3 . 5 1 0 0 , 3 96.4 1 0 0 . 9 1 0 0 . 4 1 0 0 . 7 

COMMENTS; 

* A L L A N A L Y S I S BY I C P , E X C E P T FEO , H20T , C 0 2 T , C 0 2 , C , S AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D U S I N B F E 2 Q 3 = F E 2 Q 3 T ( I C P ) - 1 . 1 1 1 3 4 * F E 0 ( V O L U M E T R I C ) . 
* I C P - M J 1 DATA ARE O B T A I N E D ON 0 . 5 E OF S A M P L E FUSED WITH L I T H I U M M E T A B O R A T E , 

D I S S O L V E D IN 5% HN03 AND D I L U T E D TO 2 5 0 ML . 

* I C P - T R 1 DATA ARE O B T A I N E D ON 1 .0 G OF S A M P L E ( AC ID + F U S I O N OF RES.IDUE ) 
D I S S O L V E D IN 107. HCL AND D I L U T E D TO 100 M L . 



A N A L Y T I C A L C H E M I S T R Y S E C T I O N * A 5 ? / _ / - i t / / S _ 9 / / ^ l/D-Xti U ^ DATE= 1 6 J U N E 

I C P - E S LABORATDRY J © * & £ l K Q * < 0 KQ^H « 0 - ? f r t H / | K f i « ? f c i 5 
L A B , NO. HQ-MO 25 26 27 23 29 30 31 32 
S A M P L E NO; 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - S 6 9 1 0 4 B - S 6 9 1 0 4 B - 8 6 9 1 0 4 B - 3 6 9 1 0 4 B - 3 6 9 

0 2 5 0 2 6 027 0 2 8 02 9 0 3 0 031 0 3 2 

£ 102 : 5 9 . 1 6 5 . 0 5 9 , 1 6 2 . 3 8 5 . 1 5 2 . 2 5 9 . 1 6 6 . 4 
I 102 I ;. 0 . 79 0 . 28 1 . 0 2 0 . 42 0 . 17 0 . 72 0 . 4 4 0 . 55 
A L 2 0 3 y : 2 0 . 9 1 2 . 1 1 2 . 5 1 6 . 8 3 , 77 2 0 . 6 1 7 . 7 1 4 . 9 
F E 2 0 3 T '/. : 5 . 03 5 , 17 7 . 5 0 3 . 3 4 5 . 0 7 8 . 2 3 6=18 2 . 69 
F E 2 0 3 I ; 4 . 1 2 . 8 
FEO 1 : 3 . i 0 . 5 
MNO 7. » 0 . 02 0 . 0 2 0 . 13 0 . 0 1 0 . 02 0 . 04 0 . 0 7 0 . 0 1 
MGO X : 1. 33 0 . 2 3 6 , 20 0 . 33 0 . 2 6 2 . 06 1. 36 0 . 4 2 

CAO : 0 . 1 6 0 . 1 9 4 . 12 0 . 0 5 0 . 0 5 0 . 5 1 1. 39 0 . 2 2 
NA2D 1 • 1 . 4 7 0 . 14 2 . 5 0 0 . 2 0 0 . 03 2 . 0 2 4 . 3 1 0 . 2 1 

K2G I = 4 . 04 7 . 67 1 .84 1 2 . 2 1 . 5 0 6 . 78 4 , 12 ] : 7 
— — i 

H20T I : 3 . 4 1 . 7 
C02T y. : 0 . 0 0 . 1 1. 4 0 . 7 0 . 1 0 . 3 0 . 8 • : f) 

P 2 0 5 ; 0 . 2 3 0 , 1 9 0 . 2 5 0 . 2 2 0 . 02 0 . 1 9 0 , 29 0 r 32 

e y. ; 1 . 5 0 3 . 2 4 0 . 0 3 0 . 91 3 . 5 3 6 . 0 4 4 , 3 8 

BH ppm • 6 1 0 0 3 8 0 0 0 6 7 0 : 1 tOO 1 3 0 0 1200 :. j >C 

BE ppm : 1. 8 0 . 9 5 . 6 0 , 7 0 , 9 3 . 0 2 . 0 1.1 
CO ppm : 3 6 36 6 63 21 3 

CR ppm ; 6 B 370 ! 1 i i 29 21 6 2 

CO ppm • 14 46 60 11 2 7 0 3 4 0 0 3 8 0 44 
1 A 
LB ppm : 12 7 2 9 19 7 * " 27 17 

NZ ppm : 0 0 2 9 0 0 0 17 0 0 

ah ppm : 200 1 40 4 2 0 140 28 67 130 180 

V ppm - 130 97 120 160 2 5 0 150 2 6 0 75 

YB ppm : 2 . 3 0 . 7 3 . 7 0 . 7 0 . 3 2 . 5 • 3 . 3 

ZN ppm : 39 130 140 6 8 3 170 ; 6 

TOTALS 9 5 . 2 9 8 . 1 99. 9 i o o. i 9 9 . 8 1 0 0 . 2 9 9 . 5 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , S AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D U S I N G F E 2 0 3 = F E 2 0 3 T ( I C P ) - 1 . 1 1 1 3 4 * F E O ( V O L U M E T R I C ) . 
* I C P - M J 1 DATA ARE OBTAINED ON 0 . 5 G OF S A M P L E FUSED WITH L I T H I U M 1 

IN 3% HN03 AND D I L U T E D TO 250 ML . 

t .O G OP S A M P L E ( AC ID + F U S I O N OF K E S I D U E ) 
.. HCL AMD O I L u T E D TO 100 ML . 



; H E M I S T R Y S E C T I O N . A O J - I . , , n A D A T E : 1 6 JUNE 8 A N A L Y T I C A L C H E M I S T R Y S E C T I O N ^AJ?(rin 
I C P - E S L A B O R A J J 
L A B . UG, K * C I T 34 
S A M P L E N O : 104B-869 104B-869 104B-869 104B-B69 1 0 4 B - 3 6 9 1048-369 1048-869 1 0 4 B - 8 6 9 

035 

8 1 0 2 '/. - 7 6 . 7 • : . • E 4 • 59, 3 58.( 

T I 0 2 • o , • 0 .31 . - : . 4 : 

A L 2 0 3 '(, : • ! • < • 1 5 . 7 

• 2 0 3 • : ~ K 8 . 1 3 6.17 6. 3 t 
j , • - \ 3 , 9 2 , 2 

0 • \ 3 . 2 3 = 6 

y. 0 , 0 1 0 . 0 2 0 . 0 4 0 . 1 3 0 . 2 1 0 . 3 9 0.2*5 
MGO i I 0 . 4 0 0 . 6 7 0 . 3 2 6. 2 8 2 . 9 5 2 , 3 3 2 . 0 8 

0 i 0 . 0 5 0 . 1 5 1 . 4 9 4 . 1 3 3 , 3 4 6 . 1 7 5 . 6 8 

NA2Q In • 0 . 0 8 0 . i 9 O . O B 2 . 5 0 4 . 7 3 2 . 8 2 4 . 8 8 
K 2 0 y, 4 . 5 1 9 . 4 7 1 . 3 6 1 . 3 4 2 . 4 0 2 . 1 5 2 , 7 8 

H 2 0 T y. 3 = 4 2 = 8 

C 0 2 T u ci i 0 . 4 1 . 1 1 . 4 0 . 3 2 . 1 3 . 7 

P 2 0 5 y. O . O B 0 . 2 3 0 . 2 7 0 . 2 5 0 . 3 9 0 . 3 2 0 . 3 4 

S •/. 4 . 6 3 1 . 3 2 1 . 5 B 0 . 0 3 2 . 1 4 1 . 0 0 i . 2 5 

BA ppm . 7 2 0 3 6 0 0 1 1 0 0 6 7 0 4 8 0 0 4 7 0 0 4 2 0 0 

EC ppm ; 0 . 7 1 . 6 0 . 7 5 . 9 1 . 1 i . 1 1 . 3 

CO ppm ; 6 7 B 3 7 11 1 3 1 3 

CR ppm : 4 8 9 3 8 0 1 8 2 1 1 7 

CU ppm : 9 0 0 y 6 4 4 2 0 5 8 4 2 1 6 0 2 2 

LA ppm ! 6 1 0 6 3 0 1 2 1 4 J 5 

N I ppm • •J 0 0 2 9 0 0 0 o 

SR ppm ; c: •-• 
• i 

1 8 0 3 2 4 3 0 4 . 6 9 0 3 6 0 

V ppm : 69 7 4 2 6 0 1 2 0 2 2 0 1 9 0 ; BO 

Y B ppm : 0= 2 0 . 9 ! . 3 3 . 8 1 . 1 I . 2 

2 N ppm : 5 3 0 1 9 1 3 0 1 5 0 13 i 1 6 0 i • ppm 

T O T A L S 1 0 0 . 3 9 3 . 5 9 9 . 4 1 0 0 . 2 9 9 . 1 C 1 ; r,:_ • 

COMMENTS: 

* A L L A N A L Y S I S BY I C P . E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , 5 A N D L O I B Y C H E M I C A L M E T H O D S . 
* F E 2 0 3 I S C A L C U L A T E D U S I N G F E 2 D 3 = F E 2 Q 3 T < I C P ) - 1 . 1 1 1 3 4 * F E 0 ( V O L U M E T R I C ) . 
* I C P - M J 3 D A T A A R E O B T A I N E D ON 0 . 5 6 OF S A M P L E F U S E D W I T H L I T H I U M M E T A B O R A T E , 

D I S S O L V E D I N 57. H N 0 3 A N D D I L U T E D TO 2 5 0 M L . 

« I C P - T R 1 D A T A A R E O B T A I N E D ON 1.0 S OF S A M P L E ( A C I D + F U S I O N OF R E S I D U E ) 
D I S S O L V E D I N 107. H C L AMD D I L U T E D TO 100 M L . 



A N A L Y T I C A L C H E M I S T R Y S E C T I O N 
I C P - E S LABORATORY 
L A B . NO. 41 
S A M P L E NO: 1 0 4 B - B 6 9 1 0 4 8 - 8 6 9 

041 0 4 2 

K f r s W o A K^los y<m?oc KQ-mi aos-vm 
42 43 44 45 1 46 

1 0 4 B - S 6 9 
0 4 3 

1 0 4 B - S 6 9 
044 

1 0 4 B - S 6 9 
045 

46 
1 0 4 B - 8 6 9 
0 4 6 

47 
1 0 4 B - S 6 9 
04 7 

D A T E : 16 J U N E 87 

48 
1 0 4 B - 8 6 9 
0 4 8 

SI 02 1 i 5 9 . S 6 2 . 1 6 8 . 7 6 8 . 8 6 6 . 4 4 4 . 8 5 9 , 3 5 0 . 6 
T I 0 2 t i 0 , 65 0 . 45 0= 28 0 . 2 8 0 . 53 0 . 07 1 . 0 3 0= 35 
A L 2 0 3 y. s 1 7 . 2 1 2 . 8 1 2 . 6 1 3 . 2 1 4 . 8 2 , 56 1 2 . 7 1 4 . 0 
F E 2 0 3 T % i 6 . 34 4 . 56 4= 65 3 . 9 8 3= 53 3 2 . 0 7=50 5 . 6 5 
F E 2 0 3 % i 0 = 5 3=9 

5 . 6 5 

FEO X i 3 . 7 
MNO X : 0 . 0 2 0= 13 0 . 0 2 0 . 0 5 0 . 02 0 . 0 3 0=13 0 . 32 
M60 I \ 1 . 65 1 . 0 0 0 . 45 0 . 28 0 . 58 0 . 1 8 6=27 1 .81 
CAO /> I 0 , 12 5 . 86 0 . 13 0 . 5 5 0 . 11 0 . 35 4= 13 9 . 50 
NA20 I : 0 . 50 3 . 3 9 0 . 2 5 5 . 1 0 2 . 47 0 , 0 2 2 , 5 0 2 . 14 
K20 7 E 4 . 13 2 . 16 8 . 6 1 3 . 1 1 7 . 7 3 0 . 9 1 1 = 84 3 . 96 

H20T 
CO 2 7 
P 2 0 5 

1 : 
X : 
X : 
X : 

0= 3 
0= 1 I 
5 . 14 

2 . 0 
4 , 3 
0 . 1 2 
0 . 7 1 

0 . 0 
0 . 1 1 
2 . 6 8 

0 , 5 
0 . 09 
2 . 42 

1 = 0 
0 . 05 
1 . 1 2 

0 . 3 
0 . 10 

: 5 . 3 

1 . 4 
0 . 2 5 
0 . OB 

7 , 3 
0 . 25 
2 . 10 

BA ppm : 1300 1 0 0 0 
BE ppm : 1 .6 1 .0 
CO ppm : 16 15 
OR pp a : 54 86 
CU ppm : 77 32 
LA p p m ; 12 10 
NI p p m : 0 30 
SR p p m , 57 5 2 0 
V p p m : 110 110 
VP n•m ; 0 , 9 0 . 8 
IH ppm ; 72 60 

T O T A L S 96= 7 99=4 

3 4 0 0 1200 4 5 0 0 
0 . 8 1.1 1 ,2 
7 9 7 

23 7 2 2 7 
11 17 17 

5 7 9 
o o o 

99 2 0 0 190 
91 110 120 

0 . 2 0=3 0=7 
24 23 22 

98=8 9 8 . 5 9 3 . 8 

4 7 0 6 6 0 
0 , 3 1 .2 

16 39 14 
0 4 3 0 [9 

3 4 0 0 58 19 
6 31 i 3 
1 36 0 0 

12 430 3 0 0 
62 120 150 

0 , 2 3 „ S 1 .3 
5 8 0 0 150 35 

107=6 1 0 0 . 3 9 8 . 7 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , S AND LDI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D U S I N S F E 2 0 3 = F E 2 0 3 T ( I C P ) - 1 . i 1 1 3 4 * F E 0 ( V O L U M E T R I C ) . 
i I C P - M J 1 DATA ARE OBTAINED ON 0 , 5 S OF SAMPLE FUSED WITH L I T H I U M M E T A B O R A T E , 

D I S S O L V E D IN 57= HN03 AND D I L U T E D TG 250 ML. 

* I C P - T R 1 DATA ARE OBTAINED ON 1 .0 G OF S A M P L E ( AC ID + F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 10% HCL AND D I L U T E D TO 100 ML . 
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A N A L Y T I C A L C H E M I S T R Y S E C T I O N , , I < r u v - r l W W 7 - r , , . . . D A T E ; 16 JUNE 87 
K(t?ifl<i Kl}&-% W W K S f ffigd-ft KQefrfo kq&CJLP 

L A B . - NO. iO$(r1l 49 50 51 52 53 54 55 56 
S A M P L E NO; 1 0 4 B - S 6 9 1 0 4 B - 3 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - B 6 9 1 0 4 B - 8 6 9 1 0 4 B - S 6 9 1 0 4 8 - 8 6 9 

049 0 5 0 051 0 5 2 0 5 3 054 0 5 5 0 5 6 

S I 0 2 7. : 4 9 . 1 6 2 . 5 74. 3 6 2 . 0 7 1 . 8 71. X 3 1 . 6 7 1 . 4 
n o 2 7. ; 0 . 4 2 0 . 5 3 0 . 48 0 . 67 0 . 2 1 0 . 4 7 0 . 26 0 . 4 0 
AL203 7. j 1 3 . 7 15= 4 1 1 . 4 1 7 . 5 7 . 64 1 3 . 0 1 2 . 1 1 3 . 4 
FE203T /• i 6 . 5 3 6 . IS 4 , 13 7. 19 1 0 . 5 4 . 56 0 . 4 0 5 . 7 2 
FE203 I : 0 .0 
FEO 7. : 1 .1 
MNO 7. ; 0 . 55 0 . 0 5 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 1 0 . 0 0 0 01 
MSO 1 ; 2.- 27 2 . 5 0 0 .41 1 .69 0 , 47 0 . 5 3 0 . 09 0 , .6 
CAO I i 7 . 17 0 . 1 7 0 . 05 0 . 1 1 0 . 10 0 . 33 0 . 22 0 = i 4 
NA20 -i 

u • 
0 . 05 0 . 22 0 . 23 0 . 4 9 0 . 1 0 0 . 25 0 . 4 0 0 . 2 3 

K20 7 : 4 . 5 6 3 . 6 3 3 . 14 4 . 26 2. 14 3 . 2 9 2 . 2 7 3.27 

H2DT 
C02T 
P 2 0 5 
S 

5 . 6 
0= 30 
4 . 4 6 

0 . 1 
0 . 13 
4 . 5 2 

0 . 1 
0 . 1 1 
3 . 0 2 

0 . 3 
0 . 1 0 
5 . 24 

0 . 0 
0 . 0 6 
7 . 94 

0 . 0 
0 . 25 
3 . 36 

2 . 0 
0 . 1 
0 . 1 8 
0 . 26 

0 . 1 
0 . 1 2 
4 . 36 

SA ppm : 1 5 0 0 0 1600 1200 1900 5 0 0 1 2 0 0 1000 1400 
BE ppm : 1 . 5 1 . 5 1.1 1 .7 0 . 6 0 . 9 0 . 5 0 
CO ppm ; 16 16 23 18 12 15 3 14 
CR ppm % 22 52 43 60 42 38 21 26 
CU ppm ; 29 120 45 77 2 0 0 2 4 0 32 85 
LA opm ; 4 13 24 16 4 8 7 
NI ppm : 0 0 0 0 11 0 2 0 
SR ppm : 770 27 35 61 10 63 92 45 
V p p n : 170 110 120 110 55 97 50 110 
YB ppm ; 1 .2 1 .9 1 .3 1.8 0 . 2 0 
ZN ppm : 9 0 0 1 3 0 0 28 75 3 6 0 310 17 110 

S-
TOTALS 9 6 . 4 9 6 . 3 9 7 . 6 9 9 , 8 1 0 1 . 1 9 7 . 4 9 9 . 9 99 . i 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C C 2 , C , S AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D U S I N G F E 2 D 3 = F £ 2 D 3 T ( I C P ) - 1 . 1 1 1 3 4 * F E Q ( V O L U M E T R I C ) . 
* I C P - M J l DATA ARE O B T A I N E D ON 0 . 5 6 OF SAMPLE FUSED WITH L I T H I U M H E T A B O R A T E , 

D I S S O L V E D IN 57. HN03 AND D I L U T E D TO 250 ML . 

* I C P - T R 1 DATA ARE OBTAINED ON 1 .0 G OF SAMPLE ( A C I D + F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 107. HCL AND D I L U T E D TO 100 ML . 
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A N A L Y T I C A L C H E M I S T R Y 
I C P - E S LABORATORY mm KQtitfo' 

" E : 16 JON 

L A B . NO. 57 5B 59 60 61 62 63 64 
SAMPLE NO; 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - B 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - S 6 9 1 0 4 B - 8 6 9 

057 0 5 8 059 0 6 0 061 0 6 2 0 6 3 064 

S I 0 2 7. : 59= 6 E C J 5 7 . 2 6 6 . 7 7 0 . 5 6 0 . 7 7 1 , 6 7 3 . 4 
T I Q 2 7. ; i . 0 2 0 . 49 0 . 26 0 = 29 0 . 33 0 . 4 8 0 . 33 0 . 3 9 
ft L 2 Q 3 7. ; 1 2 . 5 1 6 . 9 1 7 . 7 1 7 . 7 1 3 . 5 1 5 . 2 1 3 . 9 1 3 . 1 
F E 2 0 3 T 7. : 7 . 5 0 7 , 50 3 . 70 4 . 1 2 5 . 00 S . 19 4 . 95 4 . 09 
F E 2 0 3 7. : 4 . 1 
FEO 7. : 3 . 1 
MNO 7. : 0 . 1 3 0 . 46 0 . 3 8 0 . 1 2 0 . 02 0 . 4 1 0=02 0 . 04 
MGO 7. : 6 , 2 1 2 , 9 1 0 . 96 1 . 0 0 0 . 62 2 . 9 6 0 . 6 6 0 . 76 
CAO 7. : 4 . 1 0 4 . 4 4 4 . 92 1. 17 0 . 1 8 i . 20 0 . 2 1 0 . 5 2 
NA20 7. : 2 . 6 0 0 , 22 0 . 4 7 0 . 70 0 . 2 5 3 . 5 0 0 . 27 0 . 2 1 
K20 7. ; 1 . 8 6 3 . 4 6 4 . 7 1 4 , 48 3 . 4 9 1 . 9 6 3 . 6 1 4 . 1 5 

E 87 

H2DT 
C02T 
P 2 0 5 
S 

7. ; 
7. i 
7. : 

3 = 6 
1 .4 
0 . 2 4 
0 . 00 

3 . 4 
0 . 4 3 
2 . 2 1 

3 . 9 
0 . 2 3 
2 . 6 3 

0 . 5 
0 . 2 6 
2 . 7 2 

0 . 0 
0 . 1 8 
3 . 27 

0 . 8 
0 . 37 
2 . 45 - j . 0 6 

0 . 2 
0 . 1 2 
2 . 8 4 

BA p p m : 6 8 0 2 5 0 0 2 6 0 0 2 6 0 0 5 6 0 0 1 5 0 0 5 4 0 0 1 8 0 0 
BE ppro 5 . 9 1. 4 1 . 4 1 .3 0 , 9 0 • R 2 . 1 • 

CO p p a 39 16 7 9 i i 12 12 : 
. 2 ppm 450 n f 15 S 20 28 21 
CU ppm 58 5 0 0 100 130 i s o 110 190 270 
LA ppm 31 12 22 25 8 4 2 8 
NI ppm 2 9 0 0 0 0 0 o 0 0 
SR ppm ^ 2 0 32 110 71 150 120 140 54 
V ppm : 2 j 2 0 0 86 70 180 2 0 0 170 74 
YB ppm 3 . 8 1 . 2 2 . 7 2 . 9 1. 0 , 8 1 .2 0 . 6 
ZN ppm 150 6 8 0 1 3 0 0 8 5 0 120 6 5 0 130 86 

TOTALS 1 0 0 . 7 9 8 . 4 9 7 . 5 1 0 0 . 2 9 7 . 9 9 6 . 5 9 9 . 4 1 0 0 . 1 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 Q T , C 0 2 T , C 0 2 , C , S AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D U S I N B F E 2 Q 3 = F E 2 0 3 T (I C P ) - 1 . 1 1 1 3 4 * F E O ( V O L U M E T R I C ) . 
* I C P - M J 1 DATA ARE OBTAINED ON 0 . 5 S OF SAMPLE FUSED WITH L I T H I U M M E T A 3 0 R A T E , 

D I S S O L V E D IN 57. HN03 AND D I L U T E D TO 2 5 0 ML . 

* I C P - T R 1 DATA ARE OBTAINED ON 1.0 S OF S A M P L E ( AC ID + F U S I O N OF R E S I D U E } 
D I S S O L V E D IN 10% HCL AND D I L U T E D TO 100 M L . 

8 



ANALYTICAL CHEMISTRY SECTION - 0 DATE : 16 JUNE 87 
ICP-ES LABORATORY K Q - * Q ^ KOrH^ KQ^'^f k&t(,~*S M-?G~§>L 
LAB. NO. YQ'H-$R 65 66 67 68 69 70 71 
SAMPLE NO t 104B - 8 6 9 104B - 5 6 2 104B - 8 6 9 104B - 8 6 9 104B - 3 6 9 104E - 8 6 9 1 0 4 B - 8 6 9 104B - 8 6 9 

0 6 5 0 6 6 067 0 6 B 0 6 9 0 7 0 071 0 7 2 

S I 0 2 7. . 7 6 . 5 7 0 . 9 5 9 . 3 6 7 . 0 7 5 . 2 7 9 . 9 7 9 . 9 5 7 . 2 
T I 0 2 7. i 0 . 3 2 0 , 3 1 1 . 0 2 0 , 4 2 0 . 0 . 2 1 0 , 1 7 0 . 66 
A L 2 0 3 2 ; 1 2 . 0 1 3 , 2 1 2 . 5 1 7 . 3 1 0 . 5 1 0 . 4 6 . 7 2 1 8 . 3 
F E 2 0 3 T % ; 2 . 99 6 . 16 7 . 5 0 5 , 13 5 . 12 2 . 23 6 . 28 9 , 90 
F E 2 0 3 7. i 3 . 9 0 . 0 2 . 9 
FEO X : 3 . 2 2 . 5 6 . 3 
UNO 7. : 0 . 0 1 0 . 0 1 0 . 1 3 0 . 0 i 0 . 01 0 . 01 0 . 0 1 0 . 15 
MSO V. : 0 . 34 0 . 6 3 6 , 30 0 . 39 0 . 50 0 . 3 1 0 . 1 6 2 . 04 
CAO 1 : 0 . 0 5 0 . 0 4 4 . 14 0 . 05 0 . 12 0 . 0 5 0 . 04 0 . 5 8 
NA20 5. ; 0 . 20 0 . 23 2 . 50 0 , 3 2 0 . 15 0 . 2 1 0 . 13 0 . 3 0 
K20 y. ; 3 . 22 3 . OB 1 . 8 5 4 . 2 6 3 , 13 2 . 4 1 1. 80 3 . 7 0 

H20T I s 3 . 6 2 . 3 4 . 3 
C02T I ; 0 , 0 0 , 0 ' 0 . 0 0 . 0 0 , 1 0 , 2 0 , 4 
F 2 0 5 7. : 0 , 1 0 0 . 0 5 0 . 2 5 0 . 0 9 0 . 0 8 0 . 1 1 0 . 0 3 0 . 4 6 
S 7. : 1 = 96 4 , 4 0 0 . 0 3 3 . 7 5 3 . 3 1 0 . 6 7 3 . 0 7 0 . 4 2 

BA ppm ; 3200 730 
BE ppm : 6 0 
CO ppm ; 17 
CR ppn : 26 30 
cu ppm ; 79 540 
LA ppm : 5 9 
NI ppm : 0 2 
SR ppm ; 220 45 
V ppm : 110 83 
YB ppm : 0 . 5 0 
ZN ppm i 54 350 

T O T A L S 9 3 , 1 9 9 . 2 

6 3 0 1400 1000 
6 . 2 0 . 6 0 

3 8 9 9 
430 8 24 

56 4 3 0 6 8 0 
^ 4 30 10 

6 8 0 
^ 4 

270 0 0 
4 0 0 96 27 
120 140 75 

-•; 

J • 0 . 6 0 
140 100 2 8 0 

. 9 

. 8 

1 0 0 . 3 9 8 . 9 9 9 . 2 

2 4 0 0 2 1 0 0 3 5 0 0 
0 . 9 0 . 5 1 .8 
4 S 10 

21 22 20 
130 130 . 940 

7 5 3 
0 0 0 

68 45 76 
46 7 3 3 0 0 

0 . 4 0 . i 0 . 7 
68 130 \ 6 2 0 

9 9 . 0 9 8 . 8 9 8 . 8 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , 5 AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D US ING F E 2 0 3 = F E 2 0 3 T ( I C P ) - 1 . 1 1 1 3 4 * F E Q ( V O L U M E T R I C ) . 
* I C P - M J 1 DATA ARE OBTAINED ON 0 . 5 G OF S A M P L E FUSED WITH L I T H I U M M E T A B O R A T E , 

D I S S O L V E D IN 57. HN03 AND D I L U T E D TO 2 5 0 ML . 

* I C P - T R 1 DATA ARE OBTAINED ON 1 ,0 G OF S A M P L E « ACID * F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 107. HCL AND D I L U T E D TO 100 M L . 
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ANALYTICAL CHEMISTRY SECTION uJSt^A * j ? T " A T E s 16 JUNE 
ICP-ES LABORATORY fa?(f%?B K Q - J ^ - g ^ fcfl-Str 5? (J K G ' S l T ^ C 
L A B . NO. 7 3 74 75 76 77 76 79 80 
S A M P L E NO 104B 

073 
- 8 6 9 104B 

074 
- 8 6 9 104B 

0 7 5 
- 8 6 9 I 0 4 B 

0 7 6 
- 8 6 9 1048 

0 77 
- 8 6 9 104B 

0 7 8 
- 8 6 9 104B 

0 7 9 
- 8 6 9 104B 

0 8 0 
- 8 6 9 

S I 0 2 A i 6 7 . 3 5 7 . 1 5 5 . 1 7 7 . 9 5 8 . 2 7 2 . 0 7 1 . 2 7 1 . 1 
T I 0 2 7. i 0 . 32 0 . 75 0 . 44 0 . 0 4 1 .01 0 . 1 2 0 . 3 1 0 . 06 
A L 2 0 3 7. i 9 . 3 3 1 6 . 2 14=7 1 0 . 4 1 0 . 4 1 2 . 4 9 . 00 1 3 , 4 
F E 2 0 3 T 1 ; 1 1 . 9 6 . 1 7 6 . 2 1 0 . 90 7 . 50 1. 90 3 . 6 0 1, 20 
F E 2 0 3 '/. : 0 . 6 4 . 1 1 . 3 2 . 0 0 . 6 
FEO X ; 0 . 3 3 . 1 0 . 5 1. 4 0 . 5 
MNO 7. 0 . 0 2 0 . 0 7 0=16 0 . 0 3 0 . 1 4 0 . 05 0 . 1 2 0 . 05 
MGO 7. ; 0 , S3 1. 56 1 . 3 9 0 . 1 9 6 . 14 0 . 20 1 . 1 8 0 . 50 
CAO X S 0 . 0 8 1. 74 3 . 9 3 0 . 78 4 . 1 0 1 . 5 2 3 . 49 1. 08 
NA20 X ; 0 . 3 1 3 . 5 6 0 . 2 7 1 . 1 0 2 . 50 2 . 30 1 . 4 0 1. 90 
K20 7. = 1 . 82 8 . 9 3 

\ 
1 1 . 7 7 . 5 1 1 . 8 3 7 . 6 4 4 . 72 8 . 9 8 

> 

H20T 1 • 0 . 4 3 . 4 0 . 4 1 . 0 ) 
C02T 7. 0 . 0 0 . 9 2 . 4 0 = 8 1 .3 i , • 2 - E 
P 2 0 5 1 : 0 . 07 0 . 33 0 . 4 3 0 . 0 0 0 . 24 0 . 04 0, 
E X i y 8 . 5 5 1. 27 4 . 2 0 0 . 2 6 0 . 0 5 0 . 05 0 . 3 7 

BA ppm i 3 4 0 0 6 0 0 0 4 4 0 0 200 6 9 0 3 5 0 2 4 0 0 i C 3 
BE ppm : 1 . 3 1 .9 1 . 3 3 . 0 5 . 7 3 . 0 1 .9 4 = 0 

CO ppm : 4 22 4 2 35 1 1 4 

CR ppm : B 66 30 5 3 9 0 i 1 18 B 

CU ppm ; 2 6 0 v 2 7 0 0 2 5 0 N 3 2 0 0 57 7 0 0 . . 2 6 0 0 6 2 0 

LA ppm - 5 12 3 2 28 4 V 8 2 

NI ppm i 0 0 0 5 2 8 0 6 0 7 

SR ppm : 68 2 8 0 65 31 4 1 0 59 160 51 

V ppm • 65 4 2 0 65 110 120 4 3 0 6 4 0 2 7 0 

Y d ppm 0 . 7 1. 4 1. 2 0 . 2 3 . 5 0 . 1 0 . 2 0 . 1 
ZN ppm I 5 4 0 110 5 3 0 43 140 30 120 49 

TOTALS 1 0 1 . 0 9 9 . 5 1 0 1 , 5 1 0 0 . 6 9 6 . 7 1 0 0 , 0 9 9 . 9 1 0 0 . 3 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , S AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D U S I N S F E 2 D 3 S F E 2 0 3 T ( I C P ) - 1 . 1 1 1 3 4 * F E 0 ( V O L U M E T R I C ) . 
* I C P - M J 1 DATA ARE O B T A I N E D ON 0 . 5 S OF S A M P L E FUSED WITH L I T H I U M M E T A B O R A T E , 

D I S S O L V E D IN 5X HN03 AND D I L U T E D TO 250 ML . 

* I C P - T R 1 DATA ARE OBTAINED ON 1 .0 6 OF S A M P L E ( AC ID + F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 107. HCL AND D I L U T E D TO 100 ML . 
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A N A L Y T I C A L CHEMISTRY S E f f r h o N * 

. • NO, 

K a * t - * t e K ^ ^ o c M - ? £ - ? O D K f t - y d - W 

S3 84 86 87 

D A T E ; 16 J U N E 

S8 
S A M P L E NO: 104B - 8 6 9 104B - 8 6 9 104E - 8 6 9 104E -369 104B-B69 104B-369 104B • 104B -869 

081 0 8 2 083 084 035 • 1 083 

S I Q 2 X : 55. 3 72.2 75, 7 6 2 , 4 6 6 , 4 6 2 . 6 • 

TI02 X : 0. 0 7 0 . l 5 0 . 10 >. ! -

AL203 X ; L 4 . 0 ,3 ". • 
- -.. -

. "... Z : • • c . , 1.87 , 5! • 

3 , . 0 . 5 2 , • 1 , 7 0 , i 
• • : 

: o e . • ( , 7 2 
. . . : • • h : • 

0 • 1 3 0 . 9 4 0.20 1.11 4.16 1 . , 0 
. • . - 4.60 3. 90 3. 70 2. 50 2, 96 

X - S . O i 2 S. 66 8.68 v 9 . 70 10 .1 1.B6 
\ 

0 . 6 0.5 0 .9 0. 8 0. 8 3.4 
•_• J i i . 7-2 0.1 1 . 0. 1 1. 0 1.4 1 .2 
P205 X ; 0 . 10 0 . 02 0. 03 0. 07 0. 07 0. 04 0. 25 0 . i i 
S X : 5 .40 0 . 83 0.04 0.16 0 .47 0. 42 0.04 5.24 

BA ppm 1900 1600 460 
BE ppm 4,0 4 .9 
CO ppm 14 5 2 
CR pp.m i i 6 
CU ppm 4 400 0 180 320 
LA ppm 8 7 3 
NI ppm 0 0 3 
SR ppm 250 210 61 
V ppm 550 130 420 
YB ppm 0.4 0. 4 0 .0 
ZN ppm 190 26 24 

TOTALS 101.9 99. 1 iOO. i 

700 2500 4-S#0 630 1900 
n 

,. 
5 2,0 2 ,3 5. 9 2 

8 7 7 35 13 
7 7 420 10 

270 
9 

610 
4 

3200 
N 8 

59 
2B 

i48000 

0 5 0 280 0 
650 250 570 420 260 
250 180 230 120 590 

0, i c 0. 1 0.2 -/ 7 0 
33 28 34 150 190 

100.2 101.2 101.0 100.3 101.5 

COMMENTS: 

* ALL ANALYSIS BY ICP,EXCEPT F E O , H 2 0 T , C 0 2 T , C 0 2 , C , E AND LOI BY CHEMICAL METHODS. 
* FE203 IS CALCULATED USINB FE203=FE203T<ICP) -1 .11134*FEQ(VOLUMETRIC) . 
* ICP-MJ1 DATA ARE OBTAINED ON 0.5 G OF SAMPLE FUSED WITH LITHIUM METABORATE, 

DISSOLVED IN 57. HN03 AND DILUTED TO 250 ML. 

* ICP-TR1 DATA ARE OBTAINED ON 1.0 6 OF SAMPLE ( ACID + FUSION OF RESIDUE S 
DISSOLVED IN 107. HCL AND DILUTED TO 100 ML. 



Mi Hi 
JUNE A N A L Y T I C A L C H E M I S T R Y S E C T I O N , . - , 

I C P - - E S LABORATORY K ^ * ^ * K&SJrW k C t - ^ t - W \«k%-W K O ' ^ ' M fcQ-yi-j&f k ^ - ^ G 
L A B . . NO. ( C & - * W » 8 9 90 91 92 9 3 94 ? 6 
S A M P L E NOi 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - S 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 

039 0 9 0 091 09: 093 094 09! 0 9 6 

S I 0 2 X ,• 6 4 . 9 5 8 . 1 6 3 . 4 7 4 . 1 6 0 , 7 6 3 . 2 8 2 . 0 7 4 , 2 
T I 0 2 % : 0 . 1 2 0 , 6 5 0 . 1 3 0 . 10 0 . 34 0 . 1 4 0 . 0 5 0 . 1 1 
A L 2 0 3 X 1 8 . 0 1 2 . 3 1 9 , 0 1 1 . 5 1 7 . 5 1 6 , 1 7 . 9 0 1 1 . 9 
F E 2 0 3 T X • 1 , 3 0 3 , 35 1. 40 0 . 9 0 4 . 00 3= 92 i . 24 1. 60 
F E 2 0 3 X i 0 . 9 0 . 7 0 ,1 2 . 4 0 . 0 0 , 7 
FEO % i 0 , 4 0 . 6 0 , 7 i . 4 8 . 1 0 . 8 
MNO X i 0 . 0 2 0 . 10 0 . 0 2 0 , 06 0 . 0 7 0 . 05 0 , 0 3 0 . 05 
MGO X '. 0 , 13 3 . 44 0 . 2 5 0 , 1 9 1. 15 1 , 1 0 0 . 1 9 0 . 36 
CAO X i 0 . 6 3 2 . 8 8 0 , 6 1 1 , 7 4 2 . 83 0 . 6 8 0 . 85 1 . 5 8 
NA20 X : 4 . 2 0 3 . 0 0 5 . 2 0 1 , 1 0 4 . 5 0 2 . 5 8 0 . 5 1 3 , 30 
K 2 0 X : N 9 . 2 2 6 . 4 0 3 . 38 

\ 
3 . 36 >.7.60 \ 9 . 8 0 6 . 2 5 4 . 5 8 

H20T X 0 . 6 0 . 8 0 . 5 0 . 6 0 . 4 0 , 5 
C02T X 0 . 6 2 . 0 0 . 5 1 . 5 0 . 2 0 . 2 0 . 5 1 .2 
P 2 0 5 X * 0 . 0 3 0 . 31 0 . 0 4 0 - 0 1 0 . 22 0 . 11 0 , 04 0 . 0 4 
S X i 0 . 1 7 1 . 4 4 0 . 1 4 0 , 3 1 0 . 0 3 1 . 4 4 0 , 63 0 . 3 7 

BA ppm ; 3 8 0 0 1 9 0 0 3 9 0 0 760 4 5 0 0 2 2 0 0 3 3 0 
BE ppm : 2 , 1 i , 9 2 . 1 1,4 3 , 2 3=7 0 , 6 
CO ppm ! •• . 7 3 12 9 4 . 

CR ppm . 7 99 7 11 10 i 1 7 8 
CU 
LA 

ppm : 
ppm ; 

v 1100 
5 

v j o o o 
4 

420 
J 

2 0 0 0 
N

 2 

39 
13 

v : : : : : 

4 
1 2 0 0 

3 
58':: 

3 
NI ppm i 0 2 5 0 4 0 0 4 
SR p p * : 5 4 0 2 2 0 530 : 1 0 0 230 i • 

V ppm i 2 2 0 6 1 0 2 0 0 120 • 30 6 7 0 85 160 
YB ppm ! 0 , 1 0 . 4 0 . 2 0 , 1 1. 1 0 . 0 0= 1 0 . 3 
ZN ppm ; 2 6 69 33 15 93 59 25 

TOTALS 100 .5 9 9 , 4 100,1 1 0 0 . 6 1 0 0 . 2 9 9 . 8 9 9 , 9 100 .4 

COMMENi Si 

* ALL ANALYSIS BY ICP,EXCEPT F E O , H 2 0 T , C 0 2 T , C 0 2 , C , S AND LOI BY CHEMICAL METHODS, 
* FE203 IS CALCULATED USING FE203 = FE203T ( I C P ) - 1 . 1 1 1 3 4 * F E 0 ( V O L U M E T R I C ) . 
* ICP-MJ1 DATA ARE OBTAINED ON 0 . 5 G OF SAMPLE FUSED WITH LITHIUM METABORATE, 

DISSOLVED IN 57, HNQ3 AND DILUTED TO 250 ML. 

* I C P - T R l DATA ARh OBTAINED ON 1 .0 G DP SAMPLE ( ACID + FUSION OF RESIDUE ) 
DI 5S0LVED 02 HCL FO 100 ML. 
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A N A L Y T I C A L C H E M I S T R Y S E C T I O N 
i C F - E S LABORATORY KQr S £ - U H \nQ.-?C*7lk 
Lft'f i . N O . 97 98 99 
S A M P L E NO: 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 

0 9 7 0 9 8 0 9 9 

100 101 
1 0 4 B - 8 6 9 1 0 4 B - 8 6 9 
100 101 

W l nL^/ D A T E ; 16 JUNE 
K I - i f r K d K Q . ^ l 3 Q 

sckhttckl) 
16 JUNE 87 

102 
1 0 4 B - 8 6 9 
102 

103 
1 0 4 B - 8 6 9 
103 

104 
1 0 4 8 - 8 6 9 
104 

S I 0 2 : 
T I 0 2 7 : 
A L 2 0 3 7. : 
F E 2 0 3 T 7. -

F E 2 0 3 1 • 

FEO I ; 
MNG 7, i 
MGO % : 
CAD X : 
NA20 7. ; 

K2Q 7. ; 

H20T 
C02T 7. 
P2Q5 X 
S 7 

BA ppm 
BE ppm 
CO ppm 
CR ppm 
CU ppm 
LA ppm 
NI p P * 
SR ppm 
V p p n 
YB ppfT 
ZN ppm 

TOTALS 

5 9 . 3 
1 . 0 3 

1 2 . 7 
7 . 40 
4 . 0 
3 . 1 
0 . 13 
6 . 2 5 
4 . 13 
2 . 50 
1 . 8 6 

3 . 4 
1 .4 
0 . 26 
0 , 04 

6 5 0 
5 . ' 

35 
4 1 0 

5 7 

28 
2 8 0 
410 
120 

3 . i 
1 50 

1 0 0 . 3 

\ 

6 0 . 2 
0 . 60 

1 5 . 2 
3 . 2 1 

0 . 1 3 
0 . 9 2 
3 . 45 
1 .01 

1 1 , 6 

0 . 32 
1 . 4 2 

3 3 0 0 
1. 

14 
56 

3 0 0 0 
16 

0 

140 
4 2 0 

i • 

3 9 0 

1 0 1 . 1 

6 9 . 
0 . 

1 2 . 
. 4! 

5 1 . 7 
0 . 6 0 

1 4 . 8 
6 . 8 4 

5 5 . 9 
0 , 5 1 

1 6 . 8 
8 . 2 3 

6 7 . 7 
0 . 4 0 

1 3 . 3 
5 . 40 

7 7 , 4 
0 . 1 6 
5 , 45 
4 , 00 

5 6 . 3 
0 . 5 1 

1 7 . 0 
3 , 0 5 

0 . 02 0 . 1 8 0 . 12 0 . 0 4 0 . 10 0 . 12 
0 , 8 7 1. 69 3 , 2 3 1. 25 1 .11 3 . 1 6 
0 . 18 5 , 9 4 1 . 6 6 1 .01 1. 84 1. 57 
0 . 1 5 3 . 3 2 0 . 1 7 0 , 1 2 0 . 08 0 . I 9 
7 . 9 1 4 . 1 3 4 . 9 7 4 . 7 1 2 . 0 0 5 . OB 

0 . 0 4 . 3 i . 5 0 . 7 2 . % i . 4 
0 . 0 9 0 . 30 0 . 35 0 . 31 0 , 1 3 0 , 38 
2 . 66 5 , 12 3 . 84 3 . SO 2 . 9 3 3 . 8 9 

00 1300 4 2 0 0 2 8 0 0 6 7 0 0 3 7 0 0 
i . 4 1. 8 1,4 1. 3 0 , 6 1. 4 
9 12 21 13 6 21 

24 45 10 9 9 12 
35 190 6 2 0 3 5 0 4 5 0 5 9 0 
12 22 7 12 Ej 7 

o 0 0 0 0 0 
37 280 120 31 130 100 
52 180 150 150 7 3 160 

0 . 3 1. 6 1 . 0 0 . 7 0 . 6 1. 1 
47 2 1 0 65 170 91 61 

7 . 3 9 9 . 2 9 7 . 8 9 9 . 1 9 8 . 3 9 8 . 1 

COMMENTS; 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , 5 AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D US ING F E 2 0 3 B F E 2 0 3 T ( I C P ) - 1 . 1 1 1 3 4 * F E O . V O L U M E T R I C ) . 
* I C P - M J 1 DATA ARE O B T A I N E D ON 0 . 5 S OF S A M P L E FUSED WITH L I T H I U M M E T A B O R A T E , 

D I S S O L V E D IN 57, HN03 AND D I L U T E D TO 2 5 0 ML . 

* I C P - T R 1 DATA ARE OBTAINED ON 1 .0 6 OP SAMPLE ( AC ID + F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 10% HCL AND D I L U T E D TO 100 ML . 



A N A L Y T I C A L C H E M I S T R Y S E C T I O N 
ICe -ES LABOR 
LA- NO 

***** 
107 

D A T E : 16 J U N E 3' 

SAMPLE NO: 104B - 8 6 9 104B - 8 6 9 104B - 3 6 9 7 - 8 7 - 1 0 3 7 - 8 7 - 1 0 9 7 -£ 7 - 1 1 0 7 - B 7 - 1 1 1 7 - 8 7 - 1 1 2 
105 106 107 

S I 0 2 7. : 5 6 . 6 5 9 . 8 6 0 . 0 8 5 . 8 8 4 , 1 5 7 , 2 71 , 2 7 4 . 4 
T I 0 2 7. : 0 . 52 0 . 4 5 1 . 0 2 0 . 20 0 . 14 0 . 26 0 . 0 8 0 . 1 1 
A L 2 0 3 7. : 17=4 1 4 . 6 1 2 . 6 6=70 5 . 58 17= 7 1 3 . 3 1 1 . 9 
F E 2 0 3 T X : 7 , 5 6 6 . 06 7 . 50 2 . 06 2 . 58 3 . 70 I. 20 1 . 6 0 
F E 2 0 3 X : 4= 1 0 . 6 0 . 7 
PEO X : 3 . 1 0 . 5 0 . 8 
MNO X : 0 . 1 0 0 . 1 4 0 , 1 4 0 , 0 1 0 . 0 4 0 . 33 0 . 0 5 0 . 05 
MSO X i 3 . 0 3 2 . 4 3 6 . 3 1 0 . 33 0 . 30 0 . 9 6 0 . 5 0 0 . 36 
CAO X : 2 . 30 2 . 99 4 . 13 0 . 10 1. 49 4 . 9 2 1 , 06 1 . 5 8 
NA20 X : 0 . 5 3 4 . 80 2 . 5 0 0 . 0 8 0 . 1 3 0 . 47 1. 80 3 . 3 0 
K20 '/. : 5 . 80 2 . 8 9 1 . 3 5 2 , 2 5 1 . 6 6 4 . 7 1 8 . 9 1 4 . 6 2 

H20T 
C02T 
P2D5 
S 

7. : 
I 3 
X : 

0 . 39 
1 . 9 2 

1 . 8 

1. 1 

3 . 2 
1. 4 
0 . 25 
0 . 0 3 

0 , 0 
0 . 0 8 
1 ,41 

1 . 1 
0 . 29 
1 . 6 2 

3 . 8 
0 . 2 3 
2 . 6 1 

0 . 6 
1 . 3 
0 . 0 0 i 04 

BA ppm i 3 9 0 1 1 0 0 0 
0 . 9 

670 1 5 0 0 1 0 0 0 2 5 0 0 4 4 0 

BE ppm i 1. 6 
1 1 0 0 0 

0 . 9 5 . 6 0= 7 0 . 8 1 .3 3 . 6 3 . 6 

CO p p i i 13 16 34 5 6 6 3 4 

CR ppm ; 9 . 2 4 0 0 28 7 14 1 1 9 

C J ppm : 7 30 8 7 0 57 19 4 1 0 1 0 0 620 590 

LA ppm : 13 11 28 5 5 n T 1 3 

NI ppm : 3 0 2 8 0 / 0 0 0 5 • 

SR ppm ; 3 3 6 9 0 4 1 0 14 31 110 50 110 

V ppm I 160 140 120 48 2 6 0 83 2 7 0 190 

YB ppm I 1, 1 1 .3 3 , 5 0 . 4 1 . 2 2 . 4 0 , I 0 . 4 

ZN ppm 1 1 4 0 ! 40 140 100 120 1300 
\ 

45 .20 

T O T A L S 9 7 , 7 9 8 . 7 1 0 0 . 8 9 9 , 2 9 9 . 2 9 7 . 4 1 0 0 . 2 1 0 0 . 6 

COMMENTS: 

* A L L A N A L Y S I S BY I C P , E X C E P T F E O , H 2 0 T , C 0 2 T , C 0 2 , C , S AND LOI BY C H E M I C A L METHODS. 
* F E 2 0 3 IS C A L C U L A T E D U S I N G F E 2 0 3 = F E 2 0 3 T ( I C P ! - 1 . I l l 3 4 * F E 0 f V Q L U M E T R I C ) . 
* I C P - M J 1 DATA ARE O B T A I N E D ON 0 . 5 G OF S A M P L E FUSED WITH L I T H I U M H E T A B O R A T E , 

D I S S O L V E D IN 57 HN03 AND D I L U T E D TO 2 5 0 M L . 

* I C P - T R 1 DATA ARE O B T A I N E D ON 1 .0 G OF SAMPLE ( AC ID + F U S I O N OF R E S I D U E ) 
D I S S O L V E D IN 107, HCL AND D I L U T E D TO 100 ML . 
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