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Tabulation of geochemical data furnished by 109 laboratories
for six geochemical exploration reference samples

By Glenn H. Allcott and Hubert W. Lakin
INTRODUCTION

A1l of the data are tabulated here (Table 1-43) that we have received
through August, 1977 on the six reference samples that were sent to 247
laboratories. Data were received from 109 laboratories.

The data are tabulated by method of analysis and by element.

For the convenience of the user of these tables the description of the
reference samples-and method of preparation originally published by Allcott
and Lakin (1975) are given below:

Geochemical exploration reference sample one (GXR1)

The sample was collected from the Drum Mountains, Juab County, Utah, by
J. H. McCarthy, Jr. The Drum Mountains are a typical faulted range of the
Basin and Range province of the southwestern United States. Gold, copper, and
manganese deposits have been mined in the area. This sample is a composite of
three samples from two outcrops of jasperoid "reefs" in Cambrian limestone.
The jasperoid "reefs" range from crystalline to cryptocrystalline in internal
structure and from gray to reddish brown in color.

Geochemical exploration reference sample two (GXR2)

The sample was collected from the Park City mining district, Summit County,
Utah, by J. H. McCarthy, Jr. The Park City mining district on the eastern slope
of the Wasatch Range has produced lead, zinc, silver, and copper from fissure
veins and from replacements in limestone. The sample is a composite of residual,
gray-brown loams (Munsell color chart 5/2 of hue 10YR) from four sites a]ong a
line approximately 0.8 km long. The shallow soil varies from 18 to 30 cm in
depth and overlies a thick-bedded Weber Quartzite of Pennsylvanian age.

Geochemical exploration reference sample three (GXR3)

The sample was collected froma hotspring deposit in Humboldt County,
Nevada, by S. P. Marsh. Tungsten was produced from these deposits during the
'1940's. It is a composite of red-brown to black, earthy, Fe-Mn-rich material,
cementing and replacing coarse alluvium on a bedrock surface of intensely
deformed phyllitic shale of the Preble Formation of Cambrian age. Calcareous
tufa commonly caps the mineralized material.

Geochemical exploration reference sample four (GXR4)

The sample was furnished by Kennecott Copper Corporation from their mine
in Utah. It is a mill head sample of unoxidized porphyry copper ore composed
primarily of quartz and feldspar with minor amounts of andradite garnet, biotite,
‘muscovite-illite, and sulfide minerals.

Geochemical exploration reference sample five (GXRS5)

The sample was collected from Somerset County, Maine, an area subJected to
continental glaciation during the Pleistocene, by F. C. Canney It is a com-
posite from three sample sites of the B zone of moderately well developed
podzol soils formed on a thin (< Im) basal glacial till. The bedrock under-
lying the collection sites is: (1) a highly silicified and sericitized quartz
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monzonite containing abundant disseminated chalcopyrite, mo]ybden1te, and pyrite;
(2) a mineralized norite containing abundant pyrrhotite, and minor chalcopyrite
and pentlandite; and (3) peridotite and altered norite containing abundant
pyrrhotite, chalcopyrite, and pentlandite.

Geochemical exploration reference sample six (GXR6)
_ The sample was collected from Davidson County, North Carolina, an area once
active in gold and base-metal mining, by Henry Bell and A. A. Stromquist. It is
a composite of three samples, obtained at depths of 15-45 cm, of residual, B-zone,
yellowish-red (Munsell color chart 5/8 of hue 5YR) soil. Two samples are from ‘
within the Silver Hil11-Gold Hill fault shear zone, where the soils are derived
from sericitized mudstone and phyllite that are slightly anomalous in lead, zinc,
silver, copper, barium, and molybdenum. The third sample of the composite is
from a cross shear, underlain in part by rhyolitic rock and in part by andesitic
basalt, which here are slightly anomalous in arsenic and gold.

PREPARATION OF THE SAMPLES

The first step in the preparation of the samples to be used for analysis
was to reduce the particle size of the six approximately 450-kg bulk samples.
It was desirable to reduce the sample to 100 percent minus 200-mesh, because
it was shown: by Smith and others (1929) that a uniform sample that has been
ground to pass a 200-mesh sieve cannot be made heterogeneous by jarring or by
vibrational storage conditions, regardiess of the difference in the density
of the components. The bulk rock samples were crushed to pass a 5-mesh sieve.
The bulk soil samples were passed through a 10-mesh sieve, and the plus 10-mesh
fraction discarded. - Each of the six bulk samples was then ground for 12 hours
in an aluminum oxide ceramic-lined mill with aluminum oxide ceramic balls.

" During this period the sample was heated by friction to temperatures between
80° and 90°C, which may have caused a partial loss of some volatile elements.
After opening, the mill was run an additional 1.5 hours to dump the sample into
a receiving hopper. A wet mechanical analysis of each of the milled samples
demonstrated that over 97 percent of every sample had been ground to pass a
44-y (325-mesh) opening.-
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Toble 1. --Analytwcal results obtained by atomic absorption for copper, zino, lead, nickel, cobalt, and silver alassified by sample dtgestton procedure
(an results are in parts per mllllon (ppm)]

Concentrated nitric acid digestion

Copper {(ppm)
. g In sample numbers
lLzb, Method of digestion Sample Reprassion of Instrument ‘§ ] 2 3 4 . 5 6
no. wt, interferences : =
(a) &
39 Hot nitric acid Not given None - Tech, AA‘S 10 1065 " 64 17 6135 407 6%
39 eeedGemmmmemomeemenn B N Omemmmmmeae 1o | 1032 55 7 &8 378 69
3 Kot Hidg for 3hws. 0.5 . —medome-meemmmaes P E. (no 11 992 73 15 €980 374 63
. ' model given)
3 emedQemmnna R 0.5  —ecdOemmmmmmmmmmnnn cendgmmmnmmemmman 1 [ 1029 72 15 6877 ang ¢4
9 HNO, boil 1/2 hr., 1. e P. E. 303 o | 930 75 12,5 7260 - 330 72
<then £oil to near
dryness. Dilute
0 ml,

Y emedymemeeemmm—e——e- 1 S ;7 ] 880 ‘70 12.5 6300 335 it
148 Eoiiing HNO, o . L+ B R T S 1 {naee 79 13 6172 338 €<
158 —engmmnmmmenmemmnne 1. wedQmmmmmmmmmnnn ce=dOmsmmemmmmnn 1 yoss 68 1% g7 37 g2
139 Mitvic acid digestion. 2 “e=(fmmmmmm—————— ---do--;--f-r ----- 11 12so €3 18 7300 300 77
160 cecge-mmmeemmmminn 2 S P S — ceeeme= | 1 D1250 96 19 7500 406 73
156 hest with cenc. HNO3 4 1. SR AR “~eees P. E. 403 BEERET 63 8 2700 30C 3

ailute. |
120 cmml{fm e mmeemnn L cmedQmmmmamm——— - -;—do---:-;--;;;-:” 0ol -51 9 2730 310 27
s Nitric acid digestion. . 3. -~=dQ=mmre e P. E. 103 | 111059 65 19 6900 33 52
TS a. S S P S 1 [1080 70 10 7000 356 €0
144 Hzited In conc. HHO, 3.5 ' RLER R T LS, Jarrell-Ash §2-27C | 1 %U ‘70 10 5000 300 g5
W Boiling water bath. _ _ A .
122 ceefifaneennian————— . 0.8 . .7 P, ———- camlBcoconninanaas 1 875 63 10 5060 225 65



Table 1. --Analytwal results obtamed by atomic absorption for copper, zine, lead, nickel, aobaZt and silver classified by sample digestion
procedure-—Contmnued
[A11 results are in parts ner million (ppm)]

Concentrated nitric acid digestion--Continuad

Zinc_(ppm) . Lead (ppm) Nickel (ppa)
In sample numbers . - In sample numbers In sample numbers
Lab. ] 2 3 4 5 6 1 2 3 4 6 1 2 3 4 5 6
to. ‘ i .
39 670 564 146 68 45 108 772 773 30 - 54 22 97 | 36 21 43 40 77 30
39 667 435 140 68 43 109 742 680 3 54 21 97 36 19 0 41 69 3
3 793 568 228 800 55 132 591 . 773 a4 57 21 116 37 21.3  60.6 44.1 8.8  30.2
3 g2l 563 215 75 €0 136 603 75V Q 67 27 16 3.2 21.1  61.1  44.0 81.0 ° 30.7
5 530 480 150 67.5  32.5 130 520 630 25 42.5 20 93 32.5 15 42.5 40 70 27.5 .
s 630 480 150 §7.5 35 &7 480 | 560 20 42,5 25 95 |'27.5 17,5 47.5- 40 70 25
143 . 862 €22 244 77.5 50.5 13 624 i 662 25 3 23 102 24 21 46 43 72 25
148 862 615 248 77.5 Bl 107 615 | 643 27 38 22 97 30 18 as 43 73 21
: - 1 . . :
150 710 675 179 83 53 70 7004 1000 42 65 35 125 . 18 52 55 78 30
150 700 650 185 76 54 75 675 1000 45 65 30 123 33 18 52 45 80 26
120 570 450 - 150 64 .38 81 690 " 700 38 47 16 90 -- -- -- -- -- --
120 530 450 1507 67 42 97 670 730 41 57. 28 110 - - -- - - -
115 -- - - - - - 610 640 20 50 20 90 - - -- -- - --
115 -- -- -- . - -- 650. 680 25 40 30 110 -- -- -- -~ - --
154 475 460 120 55 35 80 575 675 20 30 20 100 |. 28 15 40 a0 .75 30
144 475 375 120 50 30 80 600 675 20 ° 30 30 100 25 .15 40 70 25
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Table 1.--Analytical results obtained by atomic absorption for copp

——— S i s e e - s @ &

procadura--Continued
{A11 results are in sarts ner million (ppm}]

Concentrated nitric acid digastion;-Continued

e o 1 ——

er, ainc, lead, nickel, cobalt, cmd‘n'lvor claseified by sample digestion

Cobalt (ppm) ' Silver (ppm)
In sample numbers In sample numbars
Clab. 2 3 4 5 6 1 2 3 4 5 6
®a.

38 17 14 31 7 35 21 26 no 3.0 3.4 1.7 2.4
39 17 13 3 18 32 22 25 10 2.9 3.2 1.6 - 2.2
3 26.6 12 49 22 3 18 - - - - - -
32 13 8 2 ) 20 - - - - — e

9 12.§ <i2.5 32,5 2.5 32.§ 17.5 20 12.5 2.2 2.5 2.2 1.5

9 12.5 <12.5 35 15 32.5 15 2.5 10 2.2 5.0 2.0 1.7
148 5. 8.5 21.8 13 25.6 13 - - - - - -
142 5.5 9 29 13 24 13 - - - . - -
3150 2 20 53 23 £0 30 42 22 2.8 4.2 0.8 1.2
150 25 20 56 30 45 30 45 25 2.8 4.5 1.0 13
20 - - -- - -- - 1.5 1.3 3.0 1t w7 .9
120 -- - - - - - 1.8 15 2.5 1.2 1.8 2.1
18 .- -- - - - - - -- -- - -- -
ns "o -- - - -- -- - - - - - -
133 - - -- -- - - - -- - ~—- -- .-
144 - - -- - - - .- - - - - -




for aopper, zinc, lead, nickel, cobalt, and silver olassified by sampla digestion

o { 1 btained by atomic absorption
Table } Analytical results obtain Y 14 procedure-tont inued
[AN results are in parts ner million (ppm)]
Concentrated nitric acid digestion--Continued
. " Copper {ppm)
® In sample numbers
o
'; Lab. Method of digestion Sample Repression of Instrument o 1 2 3 4§ . 5 6
s No. wt, interferences - =
; (g9) &
}
173 § ml conc. HN03. stand 0.5 m==gdp=om=- semmmcaa Jarrell-Ash 82-500 | 1 S00 - 85 1} 5812 3C0 s&
cald 15 min., bring '
to boil 15 min. stir; ’
dilute to 23 m! with HZO'
heat 15 min., dilute
to 25 ml.
173 Analyst A 0.5, RO, T S S 11 850 74 15 6250 320 65
173 Analyst B 0.2 ce-dOemromacacmann ceadOemmemmm s —an 2 11045 72 12 6700 357 £5
173 ceadGmemmmmm e ccane 0.2 ceedgmammmmcnmnnan S P S 2 | ner 70 18 5750 400 67
173 Analyst C 0.5 w=clQ=emacescmanaa B [ ~=t 4 1000 76 Y 6250 339 66
173 ceeddecmocmemmncmnne 0.5 T S 7 4 | 990 79 15 6050 30 7
2i3 8011 30 min., conc. 0.4 ceeQ=serrocnccnna Jarrell-Ash m:v 1 [ 1150 76 14 7100 365 £8
& Hva3. Final soln.
(A4 HHO3. p
4 T R 0.1 ===QQemeennnnennas ==-d0--ovemmnnenen 11280 72 14 6700 320 74
ﬁ 61 5 ml HNO, heat on sand - 0.25 L . EEL 140 1| 990 81 15 6444 n 63
P bath 30 min, + 5 nl
r H,0 boil.
. 61 ce-dOuemecnas wammm—— 0.25 “medQmemremcmn———— B L B 1 | 1072 81 16 6444 339 63
. 1oa HN03 ttack 0.5 ’ B [ ] Tech. AMS 1 o 50 23 7000 3380 £3
: 164 S P 0.5 el memmm e cemdOmm e nen e 1 | 1050 50 26 7000 435 57
T Thoet Wig, leach T aen S — P. E. 373 [ O 100 -- . - .
) =emdOsemecmmnmsconan A ST S I —— -- 7400 —— --
248 HNJ3 8 300-350°C for 0.5. = eeccecccccmesne--. V. T. 6 1 [ 1320 76 12 8450 370 65
30 min,
248 R 0.5 = emeemcemccencaen. BT B i 1 11340 83 12 5330 35¢ 62
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Table 1.--Analytical results obtained by atomic absorption for copper, zine, lead, nickel, cobalt, and silver classified by sample digestion
; : procadura--Cont inued
[A11 restlts are in parts ner million (ppm)]

Concentrated nitric acid digestion--Continued

e e e e m e mn ety s - S IS . - . .

Zinc {ppm) ’ ‘ ‘ tead {ppm) ’ Nickel {ppm) '
In sample numbers . . In sample numbers : . In sample numbers

- . : 4

Lab. 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 !
No. . . o
A [

- /

— — —— ————— S C e nemwws , — . .|

173 625 500 174 70 43 101 655 757 75 67 2. 12 44 23 55 42 70 24 i

. " N N !

ok

|

%

173 660 500 168 . 75 44 106 660 700 - 64 70 . 2 12 41 22 66 50 76 35 1

173 645 537 173 77 8 o8 697 750 102 75 34 129 36 22 64 89 72 27 !

173 765 - 551 179 65 40 . 120 663 715 148 75 51 148 N 19 68 32 155 37 :

173 765 545 174 713 4y 105 615 682 24 53 18 103 35 19 57 44 79 30 3

. ¢

173 675 .55 170 80 46 15 615 710 25 50 18 107 35 21 56 6 79 2 ;

216 760 550 170 75 44 100 - - - B - 34 20 51 23 - 68 29 i

;

'

. : _ §

2% 750 520 155 n 42 120 -- -- - - -- - 35 18 50 32 72 kY §

61 670 537 193 75 44 99 559 753 30 68 12 93 33 21 59 3 72 26 §

’ ]

;A

61 €55 533 178 74 43 99 610 744 34 69 . 12 90 33 18 65 39 . 76 25 !

i . — - . S T - : L — 4

W4 No 490 203 77 47 ns T 725 . 675 20 70 20 100 68 18 73 45 92 36 4

. . ;

04 705 725 213 110 55 122 1 675 625 20 50 50 125 52 18 70 36 68 . 5

Rl Baar 4N €00 frytivas - LT TTLLS LT T, T T L, en . 52 . . __""“ - ;

R --- ——- 80 - - - - - - - ——- - B — 30 - .- !

o - o !

248 700 518 169 n 45 w04 - 664 - 672 24 42 7 02 37 17 50 40 72 25 |

: ; - , §

: !

e 687 838 170 noos 652 720 . 32 22 N2y 3 18 5 40 68 22 ;

L '




Tab]e 1.--Analytical results obtained by atomio absorption for copper, zina, lead, nickel, aobalt, and silver olassified by eample digestion

procedura--Cont inued
[AY1 results are in varts ner million (ppm)]

Concentrated nitric acid digestion--Continued

T

~ Cobalt {ppm) l Silver (ppm)
In sample numbers In sample numbers

Lab. 1 2 3 4 5 6 .

Ho. . 1 2 3 4 5 6
173 - -- - -— . - - . - - -- . -
173 - - -- -- -- -- -- -- - -- -- -
173 - -- - -- -- -- - - -- -- - .-
173 -- - - - -- -- -- -~ -- -- - -
173 19 10 40 20 33 21 -- - - - S
173 20 10 4 33 33 20 - - -- - -- -
a6 17 n 46 P A 24 .- -- -- - - e

(<23
26 18 N 2 16 33 22 . - - - - e
3 16 3 53 19 35 19 -- -- -, - - -
€1 20 12 50 22 33 23 —- e -- -- - .-
w04 25 18 6 18 30 18 e
04 25 16 63 - 25 30 25 -- -- -- -- - -
1 -- 36 -- -- - - e

1 . — — 44 - . _— -— - . . -
248 13 9 43 6 - 3 16 3.9 7.5 2.9 58 1.8 1.7
28 13 10 45 16 30 16 21.8 1.6 3.0 5.7 . W7 1.7




Table 1.--Analytical results obtained by atomioc absorptio

v

'

Dilute nitric acid digestion

n for coppér, zine, lead, nickel, cobalt, and eilver olassified by sample digestion
procadure--Lontinued

. [A1Y resiits are in parts ner million (ppm)]~m_“ _

Copper (pom)

. _ X  § In sample numbers
.Lab. Method of digestion | Sample Repression of Instrument ;E 1 2. 3., 4 5 6
No. wt., interferences ) :
(9) =
31 20: HNO3 ih water bath 0.5 None Tech. AA 5 1| 840 68 9 6550 330 48
95°C for 1.5 hrs. |
] TS 0.5 ST S ceedOmmmmmmmmmmmmas 1| 835 68 9 6600 330 48
53 Boil with 7N HNO3 for 1. e [ LE L L PR P. E. 303 4 11065 17 18 5303 326 66
3 hrs. -
§3  —oedO-mmememmommmaean 1. N ceed0mnmcmmmmmanan 4 11065 76 16 5462 325 65
123 1+1 H,04N0, heat 1 hr. 3. - odOmmmmm e ceedOmemcmmmemcnmne 1 [1100 80 - 7000 400 60
- “dilute to 30 ml. A
< J23 “o~d0---mecaveaan ———- 3. S [+ P —— [+ T ——— 111050 &0 - 6300 370 €0
157 Heat with 2.5N HNO, 60 0.5 ST R 1 S 1| 820 72 10 6100 340 30
' min.
167 eedOmmmmememmmemae 0.5 meedQmmmnmmemmmnne T SO 1| 800 78 11 5700 347 3
2 10% HN03 boil 1 hr. 0.5 ~e-dQ-==ccmncccnnas Jarrell-Ash 82-800 1 (| 882 72 12 6120 338 51
R R 0.5 ceedOemmmmmmmmmeae ST — - | 1] 939 73 N 6080 384 51
146 Heat with 25% HNO3 at 1. ~~=d0---=-mmcmcenan Jarrell-Ash m.v. 1| 800 A ) 63 7 6000 330 40
160°C for 1 ke, L I —
166 =eegOm-mmmmemmcmmean - 1. cmedpommemmmmm e cmed0emmmemmmmmmene e 780 63 8 6000 320 18
T 052 7 beat with 25% WNO, @1B0°C 11 <-ndgmremmemneiues Jarrell-Ash T 7led0 T 107000370 50
122 Y, U 1. cendQummmmmemm e --=dOmemmmmmnmm—an-- 1100 70 10 6900 360 50
19 4N HC1 solution 0.2 cendfreme e Tech. AA 4 - - - - - -
e 02 et B S— e e




Table 1.--Analytical results obtained by atomic absorption

[A1] results are in parts ner million (ppm)]

Dilute nitric acid digestion--Continued

for céppér, zine, lead, nickel, cobalt, and silver classified by sample digestion 3
procedure--Continued

T

Zinc (ppm) Lead (ppm) Nickel (ppm)
In sample numbers In sample numbers In sample numbers
Lab. 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Ho.
. : i
31 485 - 475 135 69 42 ' 86 590 690 26 53 22 - 96 .- -- -- -- -- -
i
31 423 475 135 68 4] 86 580 690 26 53. _22 95 -- -~ -- - -- -1
£3 748 546 212 77 . 47 113 668 719 33 58 25 m 43 24 80 47 g 27 :
53 749 583 213 78 45 114 671 710 33 58 14 111 46 26 77 46 87 37
123 650 550 -- 70 45 95 700. 750 ' - 25 30 30 30 20 -- 45 80 30
123 650 540 - 75 45 95 GSQ 800 - 30 20 98 30 20 -- 50 75 30
157 350 520 145 65 37 70 430 730 8 83 15 s 100 -- -- -- - -- --
157 350 510 180 58 39 75 430 780 8 76 14 95 - - -- - --
> » . : !
"2 439 458 131 70 .. 44 86 - 500 677 2 - 34 7 82 14 14 28 34 67 17 ;
2 - 487 473 © 143 68 41 86 544, 701 : 1¢ 35 6 -75 15 15 29 33 68 17
148 250 330 60 35 20 47 360 500 7 28 16 60 16 13 42 28 50 13
146 270 380 . 85 - 28 17 37 400 600 20 28 15 62 20 13 40 " 30 50 19 E
C e e s . e —
122 475 550 150 65 20 100 550 700 35 20 25 80 ST = = - =
. i
122 500 500 140 .70 40 85 560 - 690 35 40 25 85 -- .- -- -- -- --
19 . . . . . . . . . . . . 20 16 39 - 35 58 22
19 ' L 19 16 -36 36 66 24



Table ).--Analytical results obtained bJ atomic absorption for copper, zinc, lead, nickel, cobalt a:nd silver classified by sample digeation
procedure--Cont inued .
[All results are in parts ner million (ppm)]

Dilute nitr1c acid d1gest1on—-Cont1nued

Cobalt (ppm) Silver (ppm) |
In sample numbers In sample nuibers
Lab. 1 2 3 4 5 6 1 2 3 4 5 6
o.
3) -- - - -- . -- 9.0 15 1.5 3.5 .13 1.3
3N - -- - - - - 9.5 15 ‘1.5 3.5 1.3 1.3
53 - - -- - - -- - -- - - — -
53. - -- - - - - - - - -- -
123 15 15 - 20 40 20 - - - - - -
123 15 15 - 20 40 20 - -- - - -
157 - -- -- - - -- - -- -- - -

3y
157 - - - - - - - - - - -

2 2 5 13 " 277 N -- -- - - - -

2 2 4 15 12 25 g - - -- - — -
146 15 12 30 18 28 17 5 6 2 4.5 3.5 2.5
145 15 12 30 20 26 16 4 5.5 2.5 4 3.5 2
122 < - — — - - .- - - - - _—
122 - - - - .- - - -- - -- - -

19 7 6 27- 14 26 13 2.9 57 27 3.4 14 1.2
19 9 7 25 12 29 13 26° 6.0 2.4 3.5 1.5 1.4

e A
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Table ).--4nalytical reaults obtatined bJ atomie abeorptton for copper, zine, lead, nickel, cobalt, and stlver classified by sample digestion

precedure--Continued

[A]l results are in narts ner million (ppm)]

Digestion with HC]O4
‘ .E In gg;g?; gﬁgggrs
Lab, Method of digestion Sample Repression of Instrument E ] 2 3 4 5. 6
No. wt.: interferences & '
(g) ‘ =

102 HC1,(70%) at 180°C for 2 0.2 " None V.. Tech. AR § 1 [ neo 70 20 - 5200 270 65

| hes. Dilute H0.

17 ST, SRR 0.2 ST S ST SRR —— 1 140 80 35 5500 270 65

129 HC10,(70%) 20 min. at 0.2 S P — \. Tech. AA 120 2 | 1200 50 <60 6550 375 50

180, pitute" cuzd o
1 T Y 0.2 S, S SO 2 | 1200 100 <50 .‘ 6450 400 75
154 Digestion with HC10, 0.2 . w==(0=meumemmeceaue= P _,E, 303 ] - 80 23 - - 68
(70%) 4 hrs. ’ B |

(LSO R S — 0.2 TS meedOm e mm e mm e 1| - 80 24 - - 70

93 KCI0, for 2 hrs. at 0.5 P " Tech. AA 4 2 {100 70 10 6750 315 57
" 180°C. Dilute H,.
X SO U 0.5 S 1 . SN 2 (175 70 10 6650 305 60

140 HCI0, 2 hrs. at 200°C. 0.1 ST S — S 1 {1150 85 20 6750 385 75

Dilute H.

140 =medOmmmme=mcemem=eamas AN T S S 1 | 11s0 70 10 6000 370 65
28 HC!O4 digestion f 0.25 [ Unicom SP 90 4+ 11150 80 ' 13 6530 315 Al
28 weedosemecieeecccmseace 0,25 ecod0e--eeeeeeecoe- [ -] 4+ {1150 8. 15 6560 330, 68
36 1CI0, boil 4.5 hrs. - 0.25 TS Tech. AA & 1 | 960 80 16 6100 380 74
36 ---d0emmm-m=c=eem==em=as 0,25 w==00-mmmmremmmmnnns S A 1 11150 gS 16 6150 390 73

Digest 2 hes. with HC10, . Q.2 eomosmmceseccescsees Tech, 5 2-5_{1200. Alﬁ 22— 6600 —_

8 185°C

350—-—n- 70 - =i



Table 1.--Analytical resulte obtatned by atomie absorption for copper, aine, lead, nickel, cobalt and stlver claaazfted by eample dtgeetton

procedure--Lontinued
[Al] restlts are in varts ner million (ppm)]

Dlgestion with HC]O --Continued

101

73

Zinc (ppm) Lead (ppm) Nickel (ppm) -
' In sample numbers In sample numbers In sample numbers
Clab. ) 2 3 4 5 6 1 2 3 4 5 6 1 2. 3 4 5 6
No. '
102 840 3445. 170 70 45 100 640 580 . 70 60 35 100 35 15 55 35 55. 20
102 860 - 445 180 75 40 110 660 580 75 60 35 115 35 20 60 35 55 25
129 .- - -- - - -~ | - - -- -- - -~ | <50 <50 50 <50 50 <50
129 - - -- -~ -~ -- - -- -- -- - - <50 <50 <50 <50 50 <50
154 -- -- - 70 40 -- - - 21 40 22 - -- - -- -- -- --
.. 154 -- - - 70 40 - - - 20 40 28 - - - - -- -- -
': 93 . 825 560 200 70 45 115 850 770 45 57 30 107 4 21 56 42 72 28
93 850 550 200 70 45 M0 | 865, 775 40 . 60 32 100 2 -2 60 42 67 28
140 850 600 200 70 50 120 | 850 700 .44 60 40 110 " 45 20 65 50 85 30
140 800 550 210 7 .50 120 850 700 40 60 30 10 [ 45 20 65 45 80 . 30
.28 910, . 670 __ 216 .. S9__ 42 112 800 730 66 __ 60 33 105 { 57 . 35 86 46 68 45
23 800 640 219 78 44 110 755, 730 66 60 34 104 51 34 86 48 74 42
36 680 540 215 86 8 125 709 727 42 58 31 135 41 22 64 43 73 32
36 760 560 210 80 54 120 763 714 44 58 32 130 43 22 62 43 77 30
W 190 50 © 230 94 58 130 | 790 730 20 42 15 48 25 49 80 36
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Table l.--Analytical rasulte obtained by atomic absorption for copper, aine, lead, nickel, cobalt, and eilver claseified by eample digestion
' procedure--Cont {nued

{Al} resclts are in narts ner million {ppm)]
Digestion with HC]OA--Continued

- Cobalt (pcm) ) Silver (ppm) .
. In sample numbers ‘ In sample numbers .
Lab. 1 2 3 4 5 6 1 2 3 . 4 5 6
No. .
02 25 10 55 2¢ 30 15 a5 23 5 7 3 3
102 30 20 55 20 30 20 45 16 4 7 3 3
129 - - - - - - . - we - - -
129 .- - - - - -- . - - - .
153 - -- - -- S - - -- - - S —
154 - - - - - - - - - -~ .
o 93 2 . 12 Iy 18 3 20 - - e -- S —
. | \
B / . .
93 2 13 5  -18° 30 20 - - — el e e
140 25 15 60 20 40 20 kY 2 3 s 2.5 3
AT I 5 10 5§ 20 35 20 36 21 ] 55 2.5 3
% 56 20 .78 .27 . -36.——36.—— [ 3.9 4. 6. . <4 <8
28 59 20 83 23 42 36 30 18 4 5 <4 5
3 3N . 18 69 25 42 2 - - e -
% 35 19 63 25 44 ) 4 - -- - - - -
141 15 0 50 20 3 20 | >1 > »1 21 ) -
] N
141 10 o 10 50 29 30 20 >1 >1 »1 >] S S |

—




Table 1. --Analyttcal rasulta obtained by atomic absorption

[All results are in narts ner million (ppm)]

HN03+HC1 digestion

for copper, zinc, lead, nickel, oobalt, and ezlver olassified by sample dtgeatwn
procedure--rontinued

- - Ly
Copper (ppm) |
» Y In sample numbers
Lab. Method of digestion Sample Repressicn of Instrument = 2 3 4 .5 6
No. wt. interferences s
(g) ‘ &
5 HC]rHN03—+dryf Di]ute - 10. None . Tech AA-5 111000 . 79 16 6200 350 62
HQY, filter. . )
TR O — 10, P C— 7 S 111000 78 16 6100 350 62
118 HCI+HKO,dry. 102 1. wemdpmememmcnnee A 11080 80 25 6500 %0 75
HC1 final soln. A
118 ST 1. .1 S ———— [ TP a——— 1{1080 88 .24 6450 350 72
18 Kot HC1+HNO; extraction. 0.3 ~=d0-emnmme————n- Tech AA-4 111120 78 18 6250 355 89
R I — 175 S S —— 7 S————— s 78 18 6200 370 66 -
19 HN03+HC} digestion. 1. T, S w=sd0e--ocmmmamnmnanand 1104 . 81 5 6700 359 70
. bi]ﬁted with water.
19 TR N LR [ SRR 111113 80 5 6625 365 68
17 Hot HC1+HH0y extraction 0.25 (| R Jarrel Ash 810 11240 81 -- ---- 368 69
17 0 cedmmmcmemeemmemaan 0.25 ST ST S 11150 @ -- — %6 70
48 HC1+HiNO, .Y 1 I Beckman 979 111040 85 n 6340 380 70
46 eedGmmnmmmmmmmmmmeean VY edgemmmmmmnana- <medOmemmcmmm e mmmne 111060 86 W 6420 400 70
152%/ HC]+HV03->dry HC1 1.. 2000 ppn Fe to V. Tach. AA-5 2{1060 67 16 €360 307 59
o N dry. HC1+NH4_ é;;ﬁensate Fe content
-+ acetate 25ml. of sample -
- A 1. ST S T T 211070 68 15 6360 303 58
1522 eedOemmmemmmmmmmmmman 1. S, S S SRS 21070 65 14 6360 1307 59
1822 odommemme e . S P —edQemnmmmm e mememan 211090 6 13 6385 ns 52
]52.2_/ SR P 1. ce=(0mmemramm————— ened0immecsmcmencaaa 211100 65 14 6375 310 53
1627 o menan EE Y S e=ldQmmm e e ammmem 21090 62 14 6375 . 305 54

74 cr
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Table 1.--Analycical results obtained by

-

procedure--Contirued

[A1) results are in narts ner million {ppn)1

HN03+HC1 digestion--Continued

atamioc cbsorption for copper, zine, lead, nickel, cobalt, and silver classified by eample digestion

In siégge(sz:gers In t:;glépgﬁ;bers 1an§:§}e(ﬁE$gers
Led, 1 2 3 4 5 6 ) 2 3 4 5 6 1 2 3 4 5 6
Ko. :
5 700 50 190 66 2 105 630 690 28 48 20 100 50 23 62 a3 75 30
5 700 550 190 65 2 105 650 700 28 50 20 56 50 23 63 I 75 3
NS 860 520 212 35 56 140 770 660 40 62 8 14 53 30 69 8 39 40
e 860 560 218 80 54 130 770 no 20 60 27 s 50 32 70 54 89 39
e 745 520 240 68 44 135 70 70 -, 16 46 15 103 32 15 9 - 33 §6 22
18 775 520 250 72 %6 135 L1725 650 18 a5 15 95 37 15 3 38 ee 20
= 13 75 518 225 78 &0 120 ! 783 705 50 5 30 9 -- -- - - - -
_ |
19 778 €2 20 7157 85 128 i 716 703 40 0 30 100 - - - -- - -
17 ess 630 --- 8 5 109 % 7m0 780 - 67. 3% 2 a0 22 -- a7 77 -
818 610 e % 81 2 i 7e0. 800  --- 70 WM 38 22 - 4 78 -
3 750 5§53 23] 72 a6 22 Uosoa.  m2 23 a4 86 - - - - - --
i3 782 §77 223 17 43 129 &1 122 23 a9 20 85 - - -- - .- -
152 707 525 187 6 41 897 642 21 49 i} 99 M 2 89 a3 n 3
152 ns 95 188 68 43 10 I 70 s 28 a7 18 100 a2 60 a n 2
15z 708 510 w3 61 a1 106 705 635 27 a8 18 99 Q 2 €8 %2 73 3
152 M0 .s10 . 185 64 a8 P 8 . 47 1B 0 4l 22 6 A 69 32
12 N7 515 1% 66 40 N2 §90 630 27 50 ¥} 96 a2 24 60 - 43 70 33
152 N7 520 187 6 4 4 692 630 26 a9 17 10 42 % 89 . 44 W,

e N e PN A M o

T YW

I 2o 2n 0 & 3 calus el el

W et * 4%
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Table 1.--Analytical results obtained by atomic absorption

[N

[A1) results are in narts ner million (ppm)]

HN03+HC1 digestion--Continued

Lab.

Cobalt (ppm)
In sample numbers

3

4

Silver (ppm)
In sample numbers

for copper, azine, lead, nicksl, cobalt, and silver olasaified by sample digestion
procedura--Continued

1 2 3 4 5 6
No. :

5 22 13 63 22 36 -2 28 18 1.7 3.8 1.4 1.1
5 22 14 63 22 37 25 28 18 1.8 3.8 1.4 1.0

ne - - e e e e 3 v 3 5 2 2

ng - -- - - - - 34 19 3 5 2 2

18 15 10 52 16 28 16 - - - - - -

13 15 0 52. 16 28 16 - - - - — -

o 19 - - - - - - - - - - -- -

A

13 -~ - - - - - .- - - -— - -

7 - -- - - - - - - - - -- -

17 - - - - - - - - - - - -
18 - - - - - - 21 17 <0.5 30 0.83 <0.5
8 .- - - - - - 20 18 <0.5 3.5 0.88 <0.5
152 15 17 53 22 39 28 32.5 19 2.5 - 45 1.4 1.3
152 16 V7 53 22 3 29 2.7 .7 2.5 4.4 1.3 1.3
152 16 18 52 2 40 29 32,2 18 2.5 4.5 1.4 1.4
12 16 7 £3 22 39 28 2.5 19 2.5 44 1.3 1.4
152 1§ 18 51 2 37 3 _32.5 17.8 2.5 4.5 . 1.3 1.4
12 1 (E T T * S AR 33 w7 25 45 1.3 1.3

" e——ten —v—.m-:v--—--v-w-u--——-«mmwz%ﬂ“ww;ﬂmw%‘ m’”ﬁ'“v‘ A mhindio e gt e o et —r—

o p——— e e

. m——— vy — e SRR, o
e m e s e R —— vy - -

P

BT R 2
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Table 1.--4nalytical results obtained by atomic absorption for copper, sinc, lead, nickel, cobalt, and silver classified by sample digestion
pracedure--Continued
[A11 results are in narts ner cillion (ppm)]

HN03+HCI digestion--Continued

R S TR

1
3 In s§3§7§rn$§§23s
.Lab, Method of digestion Sample Repression of Instrument é; 1 2 3 4 5 6
No. wt. ’ interferences &
: (9) =
2 KOl digestoHCTHRNG, S emmeeee  Tech. M-F y 990 78 W 6500 N 6
' digest to dryness. ’
Dilute HCY. |
42 emedgeememnen cmmeaae 2. v cendp-smmsemsemeemmes| 111000 76 4 6500 308 64
200 1-1/27) Hi05. 30 min. 0.5 125 ppm A1 as 0 cecdoemeeemee- cemmnee| 111040 80 14 6950 370 67
95°C, 1/2a1 HC1, 150 AIC1y n 10m1,
min. §5°C. ' dilute acid. :
200 cerff-remcerronacancne 0.5 SR 1. T - ————- P. E. 203 111050 79 15 6950 375 68
( 9 Aqua regia, boil 30 . 1. Take up 1n dil. HNOy  ---dO~---~--n- cwmweea | 711000 83 15 6600 300 %]
min. covered, boil o \
to near dryness. .
= 1. eQ0mermmmmmeman  wendOmmmeummemeeeeee | 1| 930 83 .15 6300 310 7
88 HC1-HNO, to dryness. 1. ceedQemenmmacencnan Jarrell-Ash 240 N30 78 15 6580 320 72
: HN03 to dryness, . .
© 5% Hi0,. . _ '. n o
Y R | . [ S RSP S 11190 72 20 6760 325 75
22-2  1.5ml Hi0y*l.Sml, HCI+ 1. : 'P. E. 303 ien s 15 7429 369 - 64
Inl K0, dilute Ho0.
2802t endQmnmnmnmerommann S PR Y1 S — --- | 11003 78 16 - 1222 n €4
68 " TAud regis T T T T 4L T aecdgememsemeesnes | Tech, AR-S Wnse 80 - €M 375 0
T SR S — o1 ceedQemmmcmmmnane -=-do 11150 80  -- 8500 350 70
10 £l aqua regfa, water 0.7 = ---do-------- vaeen ec-doe-macencn -——eacee 4 11230 75 16 7230 350 10
_ Lith, dilute H,0, .
19 ST SR— PR . 0. [ E——— - SO SRS — E— 1|1110 80 16 n»n 360 70
105 Aqua regla 2, S S, S P. E. 303 e ¢oon 13 €645 366 6
103 cesdoemeensn S 2: B ——---{3{ 898 75 13 6675 382 60
150 we-doemmemmn- fcalvst.l 1. s 11es . es 25 6500 s

ey g @+

Pl e ev s i n N A e ey w— s

s

e e e
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Table 1.--Analytical rasulta obtained by atomic gbsorption for coppar, atne, lead, nicksl, cobalt, and eilvar olaasified by sample digastion
rocelire--Cont inued . . ‘ .
[A1): results are in narts ner million (ppm)])
HN03+HC1 digestion--Continued
Zinc (ppm) Lead (ppm) Nickel (ppm)
In sample numbers . In sample numbers In sample numbers
Lab. 1 2 3 4 3 6 1 2 3 4 5 . 6 1 2 3 4 5 6
No. .
42 7132 . 552 188 74 46 124 675 695 54 64 30 18 50 22 70 46 15 k)| ]
42 7€2 540 175 73 46 124 675 690 54 " 62 30 19 6 - 22 70 45 73 KN
200 730 £50 200 .69 45 107 |7 665 705 k}:] Sl 1) 100 41 19 64 43 n Fi- 2
269 740 550 200 70 45 109 675 705 37 51 . 24 - 101 4 20 63 43 76 29
] 730 500 190 65 35 110 640 530 21.5 - 41.5 20 105 47.5 17.5 55 37.% 75 i
\
9 6£0 480 1¢0 65 37.8 120 580 630 20 45 20. 85 37.5 17.5 62.5 33 70 27.5
~ .88 750 520 220 73 39 130 775 s 32 50 15 108 - - - - - -
a3 ‘ 755 510 215 68 42 130 765. - €90 30 48 - 10 108 -- ‘.- - - -~ .-
28-2 978 6690 270 83 48 135 - 780 . 728 25 67 18 98 - - -~ - -- .-
26-2 951 . €71 ... 247-—n80-——— 48— 143 — 2707~ TN .32, .48 . 28.. ..93..f _-- I - e
93 - 560 - .- - 1200 - - e - -- - - - - - - --
98 . -- 565 - - - 120 -- -- S — -- - - -- - -- -- -
110 830 530 190 70 45 120 760 680 N 55 21 105 4 ° 18 60° 42 70 24
110 770 560 165 - 70 4% 115 i 690 720 3 55 2] 105 39 19 60 .42 75 .26
169 494 461 165 © 63 41 .83 850 oLl ‘ 5 23 8 - 35 3 22 60 33 77 30
108 478 453 163 63 39 85 1100 500 " <8 24 ' <5 34 25 24 58 45 47 20
150 890 590 ' 250 80 50 130 780 ' 73S 20 45 20 5| - - -- -- -- --
150 €30 620 © 240 - 75 S0 130 690 735 25 45 15 80 - - - -- -- --

P
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Table ).--Analytical results obtained by atomic abeorption for copper, sinc, lead, nickel, cobalt, and silver olassified by sample digestion

procedure--tont inued
[AN results are in narts ner million (ppm)]

HN03+HCI digestion--Continued

Cobalt (ppm) ) Silver (ppm) E
In sample numbers ) . In sample numbers
Lab. . 1 2 3 4 5 s| 1 2 3 v s 6 L
No. . . . . N i
2 33 15 €. 2 - 5 | = 13 56 . 3.4 0.7 0.2 ‘
2 35 14 64 2 3 25 . N5 14 4 3. 0.2 0.2
200 23 12° 63 18 3 - | 294 w8 0 26 48 - 1.8 1.5
. } 3
200 22 13 61 19 3 2 20.5 17 2.7 4.7 1.8 1.6 ;
9 15 12.5 55 17.5 25 17.5 | 38 1.5 2.5 50 2.0 1.7 <
9 15 a5 5.5 15 27,5 17.5 | 32.5 12.5 - 2.5 5.0 2.0 2.0
— g8 - - - - . - 35 20 2.0 4.0 1.4 1.4
o« . K ) .
88 - . - - - ‘32 20 2.0 4.0 1.5 1.4
282 .- - - - - - ¥ 20 - .2 8 ) 1
1 e R e B L g B T o I 2. O ¢ e e e .;
38 - - - - - .- - - - - - - :
68 .- - - - - - - - - -- -- --
we 1 . so 18 32 8 37 19 <2 4 < <2
ne 16 12 55 18 18 35 21 <@ s < @
109 8 mn 39 14 ) 17 - e - - -
109 13 1 a1 3 19 - -- - .- - --
150 .- - - - - 29 18 1.4 3.9 1.3 0.9.
150 .- -- B — - 28 19 1.5 3.8 c.8 0.7

P

- e, oy oy

ety e s o g o = —



PEPPT S
r

Table 1.--Analytical results obtained by atomic abs

[A11 results are in narts ner million (ppm)]

HN03+HCI digestion--Continued

orption for coppar, 3ina, lead, nickel, codbalt, and stlver
prosedure--Continued

alassified by sample digestion

+ m——ns i S

Copper {ppm)
In sample numbers

l
, o
L?b. Method of digestion Sample Repression of Instrument ‘E 1 2 3 4 5
ilo. wt. interferences £ '
(9) . \g
} 150 vagts  Amlystdl Ty ST S— Evans E]ectroselenium\ 11350 50 5 8000 35 50
L 150 ucdgmesemcemmesiemeee 1 sdomrecasennenes Ltd (EEL) Vim0 50 s 800 35 50
_ 28-1 cccdQeresnnccasscaneni 2.5 ;P R —— P, Ex 303 I nrzo 75 16 6630 322 60
28-1 . ==edOmeemmnmnmn —————— 2.5 caedQememsancennsn =mdgmennemeancnnae e 1 128 72 16 6737 334 58
; 23 —oedOmmmmmmcmmmanens - 0s eeedommmmmmmmmmans Tech AA-4 ¥ 1040 79 1 6550 R
23 =acdOemmecammmcmeean - 0.5 medQmmmmemmnnn ST I 1040 79 13 6950 385 65
3 27 -eodo 0.5 e alpmemnmannnane g m e cemeacans RNE I PR P 6850 355 62
; 27 eeedo 0.5 eenlpmemmemmmmnaae S vE .62 1 6800 370 6
i= 134 scadfremmemaamonmaanan . 0.5 S S Tech, AA-100 1.1050 110 k1) 7440 440 eo
: 134 aeedQ-crmreaneennnmmua 0.5 ST PR — . B 1, 1620 160 20 7680 470 10
3 eomtymmomommmmmmeeame . eeedpmemmnmememnns P, E. 2908 14" 040 7 20 5000 320 65
: 3B meclemmmemmmmmmmmonn . eeedp—eemennmmnnns —endo 1 960 70 20 5000 310 &
S 145 mmedGemcmsmmmommnmes - 1. S Jarrel Ash 111050 80 15 8300 480 €2
146 ceedQemmmmmnme——n—e - 1. T PR Maximum Versatilit} ]% 980 73 7 8500 470 56
; 56 ==-d0--mec-eocoeemese- 0.25 L Instru. Lab. Hodel 153 1;1155 72 14 6450 340 52
s =--d0menserenamenanans 0.25 ceedQ-senacocnenaa -=-dd 135 68 14 6400 350 £5
=' 234 HNN,-HCT @ 90°C unti] 2.7 e memememin - P.E. 30 1N ® 21 €300 . 340 65
: dry; dissalve in HN03; ‘ ) i
' { filter and dilute ' . )
; 205 Digest with HND,#HCI; 0.5 *  Add matrix soln. P. E. 403 ' Kf.a 918 - - 6352 354 -
; dilute to 10 m} & containing Fe, -
,i 1.28 HCY La, Mg, Li, and
. Al
205 ---d0-e-ececeemeeens .- 0.5 ---do-~ do 3-43 -on - - ——-- - -

a4

Tah 189,

1/ 53 used for Pb and Mg

2/ lab 152 analyzed 3 p;irc of samples (6 samples X 2) X 3

10 me YN addad ra Alsnarine fau dVuaw

PN, -

s — ——
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Table 1.--Analytical raaults obtaired by ciomic absorp

HN030HCI digestion--Continued

tion jor copper, zire, lead, nickel, cobalt, ard ailver olassified by sample digeation
procedura--Cont inued
(A1l results are in narts ner million (ppm)]

63

In z:gglgpﬁﬁgbers - In ::;glgpgglbers In g:&:ﬁl gﬁ;gzrs. :
Lab. 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 8 5. 6
No. :
Taso ms0 eso 205 15 25 w0 550 700 25 45 15 75| 3w a4 e 3 7 %
150,750 650 25 5 25 M0 550 760 20 40 15 8 | 38 24 6 30 72 10
26-1 759 s34 202 67 40 114 T N A T T
284 775 569 28 & 42 1 - e ee e | @ 29 1B a5 8 R
23 730 50 151 6 45 102 €60 730 38 51 21 9% | 39 20 58 43 J5 27
23 720 560 192 68 45 105 660 736 38 51 2 95 | 38 20 g8 4 74 21
27 825 s60 5 72 42 M 810 60 3 49 20 M5 | 4 9 56 38 & 24
27 825 ss3 s M 41 108 79 63 29 4 20 120 | & W s 3 & 2
138 - . 530 650 80 . 80 50 100 | - - - - - -
124 -- -- -- - - -- 530 630 80 80 50 100 - -- - -- -~ --
380553 8% 30 MO 95 205 00 800 <100 <00 <100 100 | == = ee e e
38 930 S0 390 130 . 85 190 700 800 <100 <100 <100 100 | -- e e ee e o
o 16 G0 &0 8 sz 3 72 70 800 33 4. 16 85 | w0 35 120 50 g 33
“ s e 60 s s 31 12 650 850 .55 50 25 85 | 100 40 120 55 g0 40
% 785 &% 195 10 45 120 ns 68 20(2) 4 '3 % | o 23 72 a8 e 3
55 750 sea 190 70 47 20 "“ﬁﬁ—miﬁ-:"ﬁfaf"if—""i{ | s 15 4 82 30
- 24 73 4 28 15 s3 120 74 60 46 s6 2 ns | e 2 83 &1 . a4
05 738 -- -- 6 46 - 707 - .- 21 0 - . . . . . .
05 .- —- e e
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Table 1.--Arclytical results obtained by atomic abaorptionp{g:aggggfx_-é0:1;??.;eéead, nickel, cobalt, and ailvar claseified ?,y “7’"’“ digestion
[A11 results are in narts ner million (ppm)]
HII\‘03+HCI digestion--Continued
Cobalt (ppm) | ’ Silver (ppm)
) In sample numbers In 'sample numbers
Lab. ' 2 3 - 4 5 6 1 2 . 3 4 s 6
150 30 19 9 19 45 21 82 19.5 1.5 3.5 1.0 0.5
'. 150 3 19 86 20 42 23 | . 39 21 2.0 4.0 1.0 0,5
281 19 15 49 19 34 20 -- -- - -- - --
281 17 20 48 20 35 18 -- - - -- - --
23 2 13 59 - 19 35 21 29.5 20 2.7 4.6 1.5 1.6
' 23 A 13 60 19 3 20 29.3 20 2.7 4.6 1.5 1.6
) 27 33 9 57 20 29 20 | - 20 8 v 2 B I 1
27 33 10 58 20 3 20 20 8 1 2 1 1
134 - - - .- .‘. - - - - e = -- -
S R -- - - - -- - -- -- - -- -
. B - - e - - - KLY 5 4 6 3
R T: S - -- - - - 35 4 5 5 5 3
s 35 B 15 10 50 20 0 16 3 -6 3 1.5
1w . 3R 16 5 20 35 20 3. 18 3 6 3 1
55 9 8 40(7) 14 29 13 - - -- -- - -
6 9 v A s 28 11 - - - e -- -
08 U3 15 69 227 .39 25 3.5 16.8 3. " 4.0 BT 3
205 - - - - e - 27 . - - 4 0.6 . =
205 - -- - - - - - -- - -- --
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Table 1.--dnalytioal results obtairad by atomio absorption

e T

—oam o

S A i

[AIl results are in parts per million (ppn)]
H:d()_.,~tlit:l()4 digestion

for copper, sina, lead, nickel, cobalt, and eilver classificd by sample digastion
procedure--Continued

Cooper {ppm)

. g In sainple numbers
Lab. Method of digestion Sample Repression of Instrument 55 1 2 3 4 ] 6
No. we, interferences s
(9) &
125 HN030H5104. heat, evap. 0.5 None ‘Tech. AA § 2§ 1070 74 15 6350 367 61
HiO4 soln. 1% HC10,. A ‘
125 L .- 0.5 eerdQ-smnevenanaan serdQmmmmemmccenas - 21 Mms n 14 7060 389 67
m 3+] HN03+HC104. evap. 0.3 Fe, Al, Mg Spike do 2 1275 88 11 8550 426 18
on hct air bath, of Standards
repeated, HC1. °
g ee@Qmmmmmmm e nnnn 0.3 S P P PSR w-- 2| 1440 81 12 8800 416 7
6 3+2 HIO4#HC10, at 150- 1. cvedfevommaanceacs P. E. 303 "3) 910 54 -9 4880 an 44
2G0°C evap. to moist,
giluted with H,0 ard .
filtered.
§ . ecod0eeeemeem S 1. weedgemnnmanencee PP 3| 819 56 9 4800 265 16
6 T S 1 cecdfemmerenvacman =edQ-cmurmcaionece 31 1075 69 14 6020 320 €4
§  eo-dOmcmecemeemman - 1 cedOmmmmammaemaan PSS 3| 60 73 U 6105 326 65
10 15485 HND4+iC10,, 3. cecdimccmomonnann - ceelfesmmmmnmamrenn 11 1200 82 14 6700 350 72
. _reflux HC10, L _ _ L . . ) .
' 3 hrs.
10 e-dOmemmenne ———emmaam . S P - T 11200 7 15 6600 380 3
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Table l.--Analyucal results obtained by atamio absorption for copper, 3inc, lead, nickel, ocobalt, and silver olaea;fud by sample dtgantwn

procedurs--Continued

[A11 results are in parts per nillion (ppm)]}

HN03+HCIO4 digestion--Continued )

-~

Zinc (ppm) Lead {ppm) Nickel {ppm)
. In somple numbers In sample numbters In sample numbers
Lab. 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
ro.
125 846 sz 4 70 43 98 631 12} ‘25 22 21 100 32 19 53 40 75 25
125 €56 533 158 72 4 105 636 696 2 25 22 103 33 19 47 42 n 22
7 745 600 245 . 80 60 140 - .- -- . - - 32 25 57 64 87 4s
7 7% 535 255 76 54 250 - - - - - - a2 21 55 a3 83 23 i
é 815 404 153 58 37 93 630 586 12 15 16 76 35 16 45 k) 55 2
|
i
!
"5 557 320 149 56 3 9% 523 575 (LR 13 17 78 32 16 " 4§ 30 53 22 l
6 724 480 156 0 4 105 733 N3 ‘28 39 30 113 49 23 76 3 58 33 ]
6 £€3 509 196 75 49 110 731 739 29 41 8 1us 48 22 76 43 55 2
10 830 - 530 270 78 48 110 810 660 23 45 25 130 49 21 68 58" 72 32 '
i
t
10 760 520 250 81 €1 10" . 750 670 26 44 19 130 48 . 18 n 5 .8 N
et SR 4 P AT PP < | ST e - o vy ok 2 b e e s T v e acgat oo o Dt e Sl ~—
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HN03+HCIO4 digestion--Continued-

[A11 results are in parts per million (ppm)]

Tabla 1. --Analytical results obtained by atomia absorption fbr copper, sine, lead, nickel, cgbalt, and atlusr olaseified bJ sample digestion

Cobz21t (ppm)
In sample numbers

Silver (ppm)
In sample aumbers

Lad. 1 2 3 4 5 6. 1 2 3 4 5 6
xa. :
125 20 n 47 18 38 19 33 15 3 5 2 2
125 13 n 37 13 35 20 3 15 3 4 2 2
n 5 I I R T
m 0 W8 W 3 15 | e e e e e
|
8 n 10 Y 13 2 14 5 1.0 1.3 14 1a- 6.9
~N 1Y
&
6 16 16 2 1 25 14 3.5 11 %2 13 0.9 0.9
6 6 n 4 19 3% 25 23.3  10.0 4.0 i.6 2.0 2.2
£ 16 12 8. 2 3% 24 243 . 6.2 2.5 45 21 1.9
12 5 © 20 a3 26 i 3 39 20 31 55 1.8 2.7
w58 19 88 26 45 3 38 18 40 55 21 2.6
. e e e e S et e e e e
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" Table 1.--Analytical results obtained by atomio absorption for copper, sine, lead, nickel, cobalt, and silver olassified by sample digastion
v procedura~-Cont {nued
[A11 results are in parts per miilion (ppm)]

1
t
!

HN03+HC104 digestion--Continued

A § @ Iﬁ ggﬁ;?: gg;ggrs
’ g Lab. Method of digestion Sample . Repression of Instrument E 1 2 3 4 . 5 6
i No. wt, interferances : : - ~
(g} g
r 30 411 HIOGHKI0,, to 1. ceedomiemmmeeeon | ceedgeeeeceeeseeee| 1| 1185 72 1@ eoso 33 e
{' dvyness, 6 HC
§ | dil. 1.5M KCI, ' 4 i '
| I O — . PRV — S I O DY SR 7 16 . 5970 340 §0
92 1+4 HIO4*HCIO, for 1 hr. 0.2 [T —— . PUE. 305 1| 800 - 85 15 >5000 360 70
at 260°C. o : .
S P 0.2 eeedOmcmsrmmccnnns B 1 {1050 80 15 . >5000 370 70
154 4+5 HNOZ*HCIO,, heat S <<dgmmmmmmmemmmee P.E. 303 - 1 {150 -- - N2 360 --
slowly 40 min., fume . '
» 30 min. 4 ) B .
154 S, S, 1. . ce-domemmennenenes R, 1 YR - ==l Y |070 ° -- - 6660 360 -
i 89 HNO,/HCIO,, final M - 0.25° SR, 7 Y P, E. 403 - 19 79 7 6. 6247 . 313 67
{ HC1. '
‘ 106 HNO,/HCI0,, boil under 0.5 ST S ————- . V. Tech. AA 4 1| 1s0 60 <20 6600 360 " 60
: reflux 3 hrs.
306 wendOmmannemeemmmema 0.5 S L leedotemeemmmmmmees 11200 ° 100 <20 6600 360 60
137 HHO,/KCI0,, heat 2 1. [ S S 5 | 1183 80 18 €800 360 72
! A hrs., dil. to 100m1-C :
| K0. ' . .
137 eedgeemeemnmmmemann 1. —edOmcemmen — ST, 5 | 1192 n 18 6830 378 73
45 1585 HID4¥HC10,, heat 0.5 ST SR P. E. 2908 2 | 8o 86 16 7200 362 €8
3-4 hrs., dil. 10 =l
C H,0.
R 1 e LA R 2 | nan . 8o .16 ... 7200 352 €6
i 130 HN0,-KCI0, digestion. 0.2 R [T Y- 1 {100 €0 Y5 6500 350 70
{ 130 eecdQemammmmm———————— 0.2 cvedQ-scmmemecuann B 1 T 1| 1050 80 1§ 6500 345 70
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Table 1.--Analytical results obtained by atomic absorption for copper, aina, lead, nickel, cobalt, and eilver olaseified by eample digestion
) procedurs--Cont {nued
[A1Y results-are in parts per million {ppm)]

HN03+HC104 digestion--Continued

—— - — =

Zinc (ppm) Lead {(ppm) . Nickel (ppm)
In sample numbers . - In sample numbers In sample numbers
Lab. 1 2 3 4 5 6 ] 2 3 4 5 6 1 2 3 P
No. o _ ‘
(30 ess 435 205 68 41 10 535 415° < 20 <5 100 | 26 13 49 21 716
; 30 895 30 185 82 49 100 55 425 <5 30 <5- N0 | 25 . 3 0 33 . 64
t .
i 92° 600 550 220 70 B NS 550 650 40 50 16 100 . -- -- -
! | .
i 92 80 550 225 70 0 120 600 600 40 50 15 100 - - - -- -
; 154 580 530 270 - - 120 820 740 - -- - 20 - .- -- -- -
1
| .
i 0 ' ) .
! RS 17 900 600 250 - - 10 840 750 -- - -- 120 - -- - --
! 8 793 S8 28 75 50 112 Mz en &7 6 3B s
|
| 106 B50 545 220 80 50 120 - - - - - - -- 3 15 65 35 70
j )
103 815 53 225 75 as 120 - -- - - - - a0 15 65 40 75
137 802 845 215 7 47126 789 732 58 63 25 122 8 23 7 26 78
137 803 530 205 76 .43 125 788 692 55 58 27 122 51 24 70 45 76
45 800 565 202 7 4 104 820 760 3% - 54 24 M2 a6 23 68 “w 80
: a5 795 535 206 74 48 108 | T80 730" T Tas T Uss T 26 e |47 2a 61 4 g0
i
! 130 725 53 210 70 45 10 70 720 40 55 25 120 50 25 75 45 80
130 725 520 205 7 s 10 75 125 a0 6 25 120 50 25 70 45 75

12

17

20

20
33

33

32
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Table ).--Analytical results obtained .bu atamic absorption for copper, ainc, lead, nickal, cobalt, and silver olassified by sample digestion
procedure--CLont fnued o
[AV1 results are in parts per million (ppm)]
HN03+HC104 digestion--Continued
Cobalt {ppm) Silver (ppm)
Jn sample numbers In sample numbers
Lab. 1 2 3 4 5 1 T2 3 4 5 6
No. : B
30 6 5. & 1 24 9| M 4 4 w4 a4 < )
D, s 3 3 m 21 0 | 6 <4 <@ <& <4
92" - -- - - - -~ |35 21 3 5 1.5 <l1.5
92 - - - - .- -- 38 21 3 5 <1.5 <1.5
" 154 - -- - - - -- - -- - -- - -
N
~
154 - - -- - - -- -- - - - - -
89 21 13 65 9 36 23 - - -- - - -
106 .15 5 55 10 35 10 - -- - - - -
' !
106 15 15 60 10 35 10 - - -- - -- -
137 25 12 61 19 32 21 25! 16 . 4 4 <3 <3
|
i’ |
137 26 12 59 18 32 21 21& 12 ] 5 <3 <3
43 35 16 €0 24 38 24 2415 17.7 2 ] 1.5 \
l
45 36 15 60 24 40 24 29.5 17 2 4 ! 1.0 .
130 -- - -- - - -- - - -- .- - --
130 - - - -- - -- -- - -- --

Bt e o e C
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! . Table l.==dnalytioal results odtainad by atomla abeorption for copper, eine, lsad, ntc!ul,' cobalt, atd‘o“wr olassified by exple digestion
. : procedura--Cont {nued .
I {ANY results ara tn parts per aillton {ppo)] _
! HNOJMCIO‘ digestion--Continued
. : - Covpar o) B
. ’ & In saicple aumvers
~
Lad, . Method of digéstion Seaple Repression of Instrument o ). 2 3 4 [) 3
HE YO B interferances B -
(9) ]
169 HNOJ-NC104 evap. to 0.25 eerfrecccsnencas - Pye-U. S5P90 3| 138 76 19 7465 400 62 '
dry. Leach with 5M ' '
lict. )
169 T . 0.25 S [ Tee—— N O £ Y 8l 19 743 518 66
® 169 candOenemmeennamaena - 0.25 ---do do 3| 1358 83 19 7300 432 n
169 (2d pair of samples) 0.25 ---do do---- 3| 12 82 19 7300 417 65
190 3+] ‘H.\'030HC104. fumeﬂ. 0.5 ceeffencrccanann Varian AA 6 1] 1155 68 N 5800 29% 47
dil. to 20 ml. L '\ '
153 do 0.5 - ceedprracucennvans wendervuscnconcns 1 950 67 9 €650 301 - 6
v \



Table V.--Analytical resulte obtained by atomie absorption for couper, zine, lead, nickel, cobalt, and silver claseified by sampla digestion
. . procedura--Cont fnued
[A1} results-are in parts per uillion {ppm)]

HNOsﬂi(:ll)4 digestion--Continued

— 0 -

——t——

Zinc (ppm) Lead (ppm) Nickel (ppm)
In sample aumbers . In sample numbers In sample numbers
Lab. 1 2 3 4 5 6 ) 2 3 4 5 6 1 2 3 a 5
No. :
169 520 550 266 % 50 110 %07 683 53 6 20 M w35 138 65 95 53
169 916 £93 253 76 2 N4 %7 740 53 62 22 10 iy 39 138 69 97 55
1£9 96 60 250 ° 19 50 112 960 773 62 60 3 us |10 4o 140 63 99 55
169 %3 511 235 75 a8 10 940 750 62 64 N om2 (3 oM 143 7 se €5
159 540 459 173 7 a1 93 610 648 20 18 15 89 9 14 52 a3 73 2
192 423 457 1€8 69 o 108 532 649 19 12 16 99 16 55 40 n 23

€z |
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' Table 1.--Analytical resulte obtained by atomic absorption for copper, aine, lead, nickel, cobalt, and silver classified by sample digestion
’ - procedure--Cont {nued : .
1 {A11 results are in parts per million (ppm)]
] HNO3+HC10, digestion--Continued
Cobalt (ppm) | Silver (ppm)
) In sample numbers In sample numbers
Lab. 1 2 3 4 5 6 1 2 3 4 5 6
_ No. . . .
: ’
! %s 4 18 9 2 42 20 | == == e e e -
i
'! .
| 169 52 18 91 26 4 26 | == - e e = e
i : .
; i8¢ 51 21 92 24 42 30 C e -- - - -- Ll
' 169 48 7 87 25 a2 26 - - -- - - -
13C 12 6 38 14 28 10 13 - <§ <5 <5 <5 <5
199 10 6 36 13 26 12 n <5 <5 <5 _ <5 <5
. .4,,_,,, ——. LT T
i , e e e e -
] . .
[ d ~
. o
i
!
¢
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4Table l.-'-Ar..‘:lytia!l rasults obltainad by atomia absorption fﬁﬁeﬁﬁiﬁf'.'éoﬂ?ﬁa e}iead' nickel, oobalt, and atluar‘olasaificd oy wnp_lo digestion
[A)l results are in narts ner million (ppm)]
T T T T T T T higestions with HF plus varfous other aclds
Cozper (ppm) i
» . 8 In sample numbers .
Lab.’ Method of digestion Sarple Repression of Instrument 8 ] 2 3 4 ] 6
No. wt, interferences . B
(9) &
IYTTTRSIyRCTO, O R St eaek Nons Mt 0 W RFE ) 10 €530 e 10
43 weedQemnen- mmeemas cewea o= s==d0emammeceann - i SACTEDS wseeese==1 111200 120 40 6€00 a0 100
' 95 Dissolution with HN03- lor2 ===d0=ssonncoae- P. E. 403 111180 -- -- 6550 355 .-
HC10,-KC1-HF. '
83 amaCOmemmnm S - lor2 S — S S—— N F 1 P-Y) - - 6650 e -
193 HO3-KC10,-HC1 -HF to 0.5 ~=-d0-====memmmen L et I 1 11200 76 7 6450 370 3
dryress. Dissolve .
in HCI.
103 ceeddemmemmemmcmaacan - 0.5 =eedgeseecmmmcaa- (R 1 | 1200 78 16 66C0 405 69 )
n2 KX23-HC10,-HC1 -HF to 1. ===d0--=mammmuve-m c==d0ememscncacaan -=1 111230 88 3 6250 343 72
dryness. Dissolve . \ -
in 13 HCI. .
12 cecdQeccmnmsmmenenaeen - cemdgememmanmnmem T Seee ] 11230 83 26 6250 347 72
132 - HF-HIQ-HCY to near AT R —— P.E. 403 and V. Tech.| 2 |1120 76 22.5 6150 n 63
drynass. IEC!04-PN03 i , i . M S
(6:1) to dryness, 203 U N R .
f. A |
12 ---do 1. Qe eneeammann P SE——— ) P DY 73 22.5 €00 308 63
T2 ~--dc. ) 1. Stardard additions P. E. 403 1 11080 87 22 -- 362 72
12 eoedomeen o PP SIS 1j0s 80 2 - W R

e =
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Table 1.--Analytical results obtained by atomic absorption for copper, aire, lead, nickel, cobalt, and atlvar olaaaiftad by sample digastion
. procedure--Cont {nued

(A1l results are in parts per million (ppm))

Digestions with HF plus.vafious other acids--Continued

L e e bl

F N R

Zinc (ppm) Lead (ppm) Nickel (ppm)
In sample numbers In sample numbers In sample numbers
ng- 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
HF-HNO3-_HC104-~ HCY .
43 .- .- - -- e | e= 820 820 1 28 88 == == == o= i et
43 .- -- -- .- -- .- 780 780 27 48 22 88 it -- -~ - i -
.95 770 544 15 n 52 nz 792 NS - 48 85 25 105 - - - - - -
95 7 520 215 N . 53 1?7 . 785 685 50 37 25 105 -- .- -- - - --
103 1056 790 245 84 64 139 800 680 70 66 30 110 54 30 95 53 83 39
w
N
103 990 770 250 85 65 145 800 680 65 §5 30 110 §5 30 95 53 87 %0
N2 730 438 182 60 52 1né 815 700 55 75 35 123 44 34 67 48 15 39
\
N2 732 £00 192 60 52 14 ' 795 7C4 55 70 35 122 48 30 75 42 76 42
142 850 534 232 84’ 62 13} 885 688 90 65 38 125 75 33 102 5% e3 44
142 830 527 217 ' 79 60 N 905 700 90 - 65 38 125 75 33 102 £6 €3 44
142 9Cc0 575 240 92. 170 132 - - -- .- - .- 80 3.5 129 40 90 45
142 900 875 240 95 70 132 e .- - - -- - 80 2.5 129 39 90 45
e e vy B P made o U o mithas s atmnn abig o Lot it e ¢ ""1_’..'»-‘1‘.-, i da Lo Ll P P Y R R Ty

remerg wrw e

- ..

ey e v ot
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Table 1.--Aralytioal reaults obiained by atomic absorption
: procadura--Continued
[A11 results are in nirts ner million (ppm)]

Digestions with HF plus various other acids--Continued

for copper, wine, lead, nickal, cobalt, and silver olaseified by sample digeation

Las.

Cobalt {ppm)
In sample numbers

3 4 §

Silver {ppm)

In sample numbers

sl b

6 1 2 3 4 s 6
No. )
. HF-HNU3-FCTUZ-RCT
43 - - -n - - -- - - - - - -
43 - - - - - - - - - - - -
95 - - - - - - - - - - - -
¢5 e - - - - - - - - - e - ;
03 30 30 93 32 54 a3 29 63 2.9 40 1.5 1.3 '
“w103 3 30 9 32 55 a 28 6.0 2.9 - 40 1.6 1.5
ne 23 16 g0 5 80 25 0.5 <05 3 1.5 17 3
A
2 38 16 7% 51 80 25 <0.5 <0.5 3 s 17 32
142 439 20 82 28 40 30 - - - - - -
——_—i
i
%2 439 20 82 23 3 29 - - - - - -
132 44 19 97 33 65 50 - - - - - -
M2 43 20 97 6550 - - - - - -

Cime b er . e o mew

v



Table 1. --Analytioal resulte obtained by atomio abgorption for copper, sinc, lead, nickel, cobalt, and B‘LZUBZ' olageified by sample digastion

- procedure--Cont {nued
_ ~ [A)) restlts are in varts ner million (p Em)]
- . Digestions with HF plus varjous other acuds-- ontinued
V Copper (ppm)
i Y In sample numbers
I
i Lab. Method of digestion Sample Repression of Instrument § 1 2 3 4
! No. - wt, interferences . <
; ‘ (9) k3
: S T HF-HNO3-HC10,-HC1 --Continued T ) o
T AT HOI0,-HN0, HCL-HF near 2. None F L. 163 nes &1 w7 g8 %6 &
dryness. -Soln. in :
,' 2.4 NHCY, .
} 15 2e=do ———ee- 2. weelQeommmmrenee . ceed0-renaceasacaan 4 1 [1164 86 20 6541 367 69 .
( 15 en=d0-=~=- commcmccmmene 1. B L - Tech AA-3 111140 83.5 19.5 6480 376 74 ‘
15 Y S - 1. L SRR, T comean=d 11155 86 20 6340 368 73
106 HF-MNO3 to fumes twice, 0.5 ceed0evmconcaccenn Tech AA-4 1 (1150 80 <20 6800 380 80 '
Hc1o4 to fumes, Im 5
‘W
o HCT. :
106 eedOmmmmanman enceen 0.5 ecelQrennnanmennnn we=dDeememmomammeaad 1 11200 100 <20 . 6800 380 8
Coue HFHNOHIC] to deconpose S P, T Not given "4 1 1100 80 25 6200 320 65
';. HClOA added, evap. to
}: dryness
1 14 mmeemeen o=eemomcvecacen P do=aveeen ----do---- 1] 1100 70 25 6000 400 65
4 B —_ —
j . ) - .
L 71 HFeHNO,+HCIO, to dry.; 0.2 eeemeeemeeeeee. V. Tech. A.A. 100 1300 83 19 6990 362 74
1 _soln. in HCY; dilute '
J I ———— 0.2 eeeccmeececoees wen0mammmmmmcmaneee 1265 90 25 7025 k0 78
]
HF+HC1-HINO,
. 1
18 Decampousition with HF+ 1. None Tech AA-4 1{1160 80 16 6400 355 n. :
HCT+HN0,. ' _ !
18 L e L 1. ---do-e-memamaeas -=edgememmeenmecaan <4 1{1160 80 17 6400 370 68 :
| HF+HN03+HC104
| S - T - n Y
: 1”71 UINO,+IC10, fumad sway 0.3 Stds, spiked with V. Tech. AA-5 L 91 -- -- n -- )
twica; then HFHHC1O, Fo, Al ‘and Mg ;
{
fumed away twice, takeu . )
up {n 5N lC1 o

U I

F(-y‘e b 7 Mot
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Table 1.--Analyticcl results obtained by atomic absorption for copper, zine, lead, nickel, oobalt, and silver claesified by eample digestion
v ' : ot procadure--Continued
[A1l results are in parts per aillion (ppm)]

Digestions with KF plus various other acids--Continued

Zinc {ppm) Lead (ppm) Nickel (ppm)
In sample numbers in sample nunbers In sample numbers
Lab. 1 2 3 4 5 - 6 1.2 3 4 8 6 1 2 3 4 5
No. : . . . . .
HF-HNOs-HCIO4-HC1--Continued
~— . . e e
15 841 563 220 79 64 124 8031/ 676 26 - 74 20 122 56 34 76 56 93 37
1e B33 583 224 75 52 125 1)) 752 27 151 22 728 60 37 €0 56 56 37
Vs 8s8 515 239 7 57 128 " 805 707 20 35 26 103 .- - - - -- -
5 8 560 231 75 57 132 767 681 22 39 30 99 - - - -- - -
1C8 830 540 230 70 50. 140 - - - - - - 60 - 20 85 60 90 45
w
(9, ]
. . .
305 . 825 €50 220 80 60 135 .- - - Cew - - §§___ _35 ' 83 60 g5 45
14 850 550 250 b 50 110 750 650 50 70 50 100 50 40 70 55 90 50
114 833 .. 530 250 70 100 120 750 650 ‘50 80 50 120 45 35 65 50 83 45
7Y 835 570 232 78 63 143 886 778 61 - 63 32 19 55 33 82 50 37 38
‘N 810 558 230 €8 63 138 895 779 7 70 38 131 50 30 80 . €0 8s 40
HF+HC1+HNO,
.18 825 540 269 74 56 160 850 675 20 ‘37 21 110 35 16 49 37 68 1S
. .18 825 565 255 7% - 66 165 850 725 25 45 ‘19 00 ) 36 7 39 37 72 24
HF+HN03+HCIO4 ;
171 .- 625 - -- 63 -- - - -- -~ - -- - 19 —e .. 12 -
171 - 693 - - .36 - - -e - .. - we - - 13 - . 81 -
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Tadle ).--4ralytical rasults obtaired by ctomic absorpiion for copper, zire, lead, nizkel, cobalt, and silver alaauf;ad by sampla digestion
. procedura--Lontinyad
[ANY results are in parts per aillion (ppm)]

Digestions with HF plus various other acids--Continued

S e

[ I DU

D e N,

T T

Cenitrs. e erpamseier st

B L T VO R PN

Cobalt (ppm) Silver (ppm)
‘ In sample numbers In sample numbers
! Lab. 1 2 3 4 .5 6 1 2 3 3 5 3
: ho.
H
~ HF-HNO,-HC10,-HC) --Cont inued
' w7 25 8 3 51 29 - e e e e e

152 29 62 . 32 - 43 30 - - .- - - -

15 - e - - - - - - - - e

is - - o= - - -— N - -n - - - -

06 20 25 75 30 as 35 - - - - e
10520 20 70 30 45 w0 . ..y - -- - - .
R 20 55 15 35 30 40 25 s .5 < pr TTTTTIT T T e e

("]
m . .

14 15 s 50 15 35 3 - 40 25 <5 5 6 B

N 4 N 89 3 8 42 T30 18 3 s 2 2 o

n o 2 3 ‘74 26 - 56 aa 395 19 4 5 3 2

HF'HCH'HNOS
18 17 12 0 .2 - M 22 37 20 <5 5 < <5
8 18 - 12 a9 6 35 22 36 20 <5 6 <5 <5
HF+HNO,#HC10,
an o - s - . 23 - - e .- | o= - .e 1
1 S 6 - - 29 - e - e e es

ear wee iy .

L -y
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Table 1.--Analytical results obtairad by atomic absorption for copper, zine, lead, nickel, cobalt, and eilver olassified by sample digeatian
procadure--Continued

_[A1Y results are in parts per miilion (ppm)]

Digestions with HF plus various other acids~

-Continue

Copper (ppm)

] In sample numbers
] -
.Lab. Method of digestion Sample Repression of Instrument ;E 1 -2 3 4
No. wt. interferences o
(9) ‘ &
T ’ HF+HN03+HC104--Continued4'“ .
. . S, - . .- g e s e e - e
171 WFHC1O, fumed away 0.3 sememedomeceses L ceene ~do==--=- -- 87 - =" -
‘twice; then HNO34HCIOQ '
fumea awsy twice, taken- .
up in S5M HC
171 . eecesecdgmemme-mcemnunn -- 0.3 ccmemsdoemmnane | mesea- do=--un- -- .88 -- -- --
§6  (3+2 HNO;#HC10,)+HF. Dry. 0.5 None . L. Model 153 1200 85 16 6850 n
HNOa-HC104 dry-HNO . _ o
56 S P e . 0.5 ST S R L n7s 81 14 7000 n
22 KFYHNO,+HCIO, to dryness. 1. =e=d0-mmceeenmen- Tech AA-5 ' 170 81 15 6650 63
Dissolve 1n HN03+HC104.
22 S 1 ceedgemmmremmanan R P R — 1160 78 17 6550 " 69
N HF-HC10, dry. Dissolve 0.5 -ndOmmmmenmecacn P. E. 305 1200 83 16 6700 Y
SR AL HN03. » . '
105" Dissolve in HF-HNO3. 2, Y, T —— P. E. 303 - 1032 N 36 5550 7n
HC10, (dilute). '
2 HF+EKO4#HCIO0, to 1. R 7 SR — Jarrell-Ash 82-800 1160 80 16 6780 12
dryaass. Dissolve in . |
10% HN03.
2 aevd0-s-camemncaacaaca 1 . 1 LT S a—— ===d0-w-crecneccnan 1160 Ba. 16 6800 72
76 HF+HN03+HC104 to 1. secd0ecmmcncnanan Nippon-Jdarrell-Ash 1250 87.5 17.5 6875 73.8 .
dryness. Dissolve in AA-780
Lo - 142 1NO5. ‘ .
76 =d0m-cmmemsneaceas 1. S TR —— B . 1287.5 83.8 17.5 6800 73.8
43 HF/HX\'OJIHCIO‘ attack S do-emcnan P. E. 303 - -- .- .- o
43 cmemon- dowmcecencons - e do-emmanun mmeeiedommcae. .- - - . -

a—— - i+ < e it

PR ——




Digestions with HF plus various other acids--Continued

p'oce“ura--rontlnucd

[A1 results are in parts per.million (ppm)]

Table 1. --Analyttcal results obtained by atomic absarptzon for copgper, uLHC, lead, nzckal cobalt, and ailvar clasatfied by eample digestion

Zinc (ppm) Lead (ppm) Nickel (ppm)
_ In sample numbers In sample numbers In sample numbers
tab. 1 .2 3 4 5 6 ] 2 3 4 5. 6 ] 3 ¢ 5 6
No. . e )
HF+HN03+HCIO4--Cont1nued
171 - 585 - 64 - -- - - e - - - - e 75 -
171 ‘ - 590 - - 66 - - - - - - - - -- - 79 -
56 845 575 220 81 55 135 765 73 8 35 19 102 | 52 nooo4 193
56 800 535 215 80 56 135 755 730 8 3 17 102 48 70 47 83 28
" 22 82 560 215 75 54 129 825 720 13 51 18 97 38 49 36 66 24
22 81e 530 215 74 54 136 820 ns 1489 25 106 33 52 37 65 22
1 8l60 570 240 72 .56 145 810V " 220 17 55 20 112 38 76 45 88 a1
*105 700  500. 200 74 51 m ' 700 700 3 46 24 m 39 64 39 72 80
. . - ) , _
2 770 537 21 81 58 138 775 737 6 = 37 12 10 33 55 40 73 22
2 785 537 218 79 .59 133 788 745 6 37 12 100 37 49 . 37 72 20
76 850 575 210 -~ 82.5 -57.5 130 750 650 2.5 12.5 13 85 37.5 50 40 67. 27.
76- 850 563 207.5 82.5 ~ 63 127.5 756 645 . 12,5 13 13 87.5| 40 50 8.5 70 2.
43 - - -- - e e - T - - -- | 108 108 130 130 14
&3 ae -~ - - - - ' .. - == - . - 114 114

S 1% 130

130

i

T . ¢ = et o s ey o v e s .
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Table 1.~~Analytical resulta obtained by atomio absorption for copper, zine, lead, nickel, cobalt, and silver olaseified by eample digaestion Z

_ procedure--Continued ;

[AIY results are in parts per million (ppm)] b

- Digestions with HF plus various other acids--Continuad '

Cobalt (ppm) | Silver (ppm) :

In sample numbers In sample numbers g

Lab. 1 o2 3 4 5 6 ‘
No. 1 2 3 4 5 6 }
— ) L. - _,_:_. i

HF+HN03HC]Q4--Continued i

7T - - 5 - - 27 .- T . -~ - ;
171, -- 5 -~ - 30 - -- - - -- - -- :
. _ e |

56 7 7 26 13 27 10 - - -- - - -- i

, {

{

56 8 5 23 13 27 10 L e -- - .- - - N
"2 4 s 45 0 29 10 3.0 18.5 <0.5 4.0 1.0 <0.5 E.
{

_ : ¢

2 6 7 4 13 .27 Mm 2.5 175 05 45 1.5 0.5 ;
1 1 12 . 43 15 25 16 - - == -~ -- S !
05 -- - e e -- -- .30 82 5 2 2 3!
| - !
© 2 5 - 8 35 17 32 15 -- -- -- -- -- -- §
. i

- ¥

by

- B

2 5 ) 34 15 34 12 -~ - - - - - « t
76 15 - 13.8 3.5 20 - 3 25 -- - - - - -- X
o

76 13.8 14 38 20 36.3  23.8 - e e e e e . o
43 -- - - - -- -- 19 18 2. 5, 2 2 S o




Table l.-«Analytical results obtaired bJ atomio absorptton for copper, zine, lezad, ntckel oobalt and stlver clageified by sample digestion
procaux"e--Fontlnued
[A11 results are in parts per million (ppm)]

D1géstions with HF plus various other acids--Continued

Oh

o | | . 1o S (o)
Lab. Method of digestion Sample R ﬁepressién of ‘Instrument :g ] 2 ‘ 3 4 . 5 ' 6
lo. wt. interferences : = '
: (g) - : g
HF+HN03
167 HFHHNO, to drymess. . 1. None o Tech-AA-4 N 3 1200 83 18 630 34 76
Dissolve in dil. HCl. | - ,
T3 O S V7 S  acedQemmeemnmcnnean 1| 1180 85 20 6380 347 76
- 174 - Decomposition in HF+ - 1. Boric acid and 0.3 L R '] 1150 76.5 . 16.5 6650 340 62.5
HNOs.dilute with HZO? A g/l K in final sola. U N - | B -
174 S S AT, 1 . ST, S cecfifcmcccmannnanen. 1] 1125 72 .18 6350 . 385 625 . .
€2 Dissolve in HNOHIF; 1. emmees domm=seli  aceee- do-sneee .. 1 - - - .- .- -
evap. to dry, take up in .
HCl
62 -----~7do-t----;; ----- 1. . dom=-=nnn —— dom-miem |- - .- -- - -
; HF+HC10,
171 HF#HCI0, fumed twice. 0.3 Stds. spiked with V. Tech. AA-6-- 2| 1270 9] 20 7265 400 74
‘HCT to dryness up in : Fe, Al and Mg. ' . |
SN HC1. -
1) S ST I S S——— TS 21120, - 89 19 . 7200 406 79
100 . Dissolve in HFHC10, 1. None P. E. 303 - 1w e 31 6325 ‘72
then HC1(5:95). | | ' |
100 ~--dO~--=emmmmmcmana _ 1. .7 S ——— & edOmececmmmamnans o IR | IR 88 - 27 6295 T -- 75
89 HF¥HC10, to dryness. 0.3 ---do-----Q--f-;- . pP.E. 403 nss 78 18 6000 azs 68
LEHC]Od to dryqess. ’ o . | ' ‘
6MHCY to dilute.

e

.



Table l.--Aralytical results obtaired by atomic absorptio

. Digestions with HF plus various-other acids--Continued

n for copper, zinc, lead, nickel, cobalt, and silver classified by ecmple digestion:
procadure-~Cont inued
[A1) results are in parts per million (ppm)]

-\ue

Zinc (ppm) Lead (ppm) Nickel (ppm)
In sample numbers In sample numbers In sample numbers

Lab. 1 2 3 4 5 6 1. 22 - 3 4 5 6 1 2 3 4 5 6

- No. : : . . .
HF+HNO,

167 809 511 249 54 5 ns 1150 790 n7 ' 83 67 187 58 53 . N 52 109 58

167 - 797 522 269 - 56 49 108 1200 805 135 40 73 156 - | 60 50 73 50 . 109 61

174 780 537 210 .70 47 N3 -- - -- - - - 32 748 40 67 26

174 755 425 210 52 40 110 .- -- - -- - .- 31 14 47 3 66 22

'Y 4 B =" cmm T aa T - " me - 690 - - e 80 — - - - - -

62 -- -~ -- -- -- = -- 620 - - - 80 -- -- -- -- - .-

HF+HC10, T o

2 e 6300 270 87 65 170 -- - -- - -- -- 29 13 52 39 77 21

171 800 635 270 85 65 - 175 - - - -- - -- 29 21 ‘52 43 81 23

100 905 654 193 61 69 144 819~ 65 <5 3 18 94 40 25 -- 48 67 51

00 850 565 199 ' 69 - 12 760 636 - <5 39 -- 91 M - 76 52 - 44

89 740 465 175 64 43 107 1100 975 60 90 42.5 130 47 23 67 86 77 35

89 - 725 490 198 ° 65 43 1000 62.5 90 8 23 80 33

- -

— WL e o, T TR

116

- 1080

50

165

72

46
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Table l.~-Analytical results obtained'by atomic absorption for coprper, zine, lead, nickel, cobalt, and silver classified by sample digestion
' procedurc--Continued
[A11 results are in parts per million (ppm)]

Digestions with HF plus various other acids--Continued

Cobalt (ppm) -

' , Silver (ppm)
In sample numbers : In sample numbers
Lab, 1 2 ' .
Ho. 3 4 5 6 1 2 3 4 5 6
HF+HN03
]67 30 63 64 . 27 88 . 56 . - - --' - - -
167 32 62 68 30 88 67 - S - - -
174 8.5 9.5 38 16 . 27.5 15 - - - . em -
174 85 7 .36 14 2.5 12.5 e e em . emee e . o
62 - - -- - -- - -- -- -- - - -
62 — - -- -- - - -- - -e - - -
HF+HC10,
m & 9 50 17 40 18 .- - - - - -
1M 16 15 52 15 35 15 -- -- -- - - -
100 n - 3 .15 36 14 - -- - -- -- -
100 - 1 4 13 - 13 -- -- .- .- - -
89 20 15 62.5 22.5 35 25 -- -- -~ -- - --
89 20 15 - 65 20 15 21,5 - i .

.
e ot e e m— e o - et et i o vy




Teble ].--Analyttcal results obtaired by atomic absorption for copper, zine, lead, nickal, cobalt, and gilvar cZaaazfied by sample digestion
proceuxre-—rontlnued
[A11 results are in parts per.million (ppm)]

Dige$tions with HF plus various other acids--Continued

: | ' | Copper (ppm)
‘ : '. : ‘ g In sample numbers
Lab. Method of digestion: Sample Repression of " Instrument ,§ 1 2 3 4 . 5 6
ho. : wt, interferences o i~
‘ I T (s) - K
HF+HC]
128 HF - dilute to 100 ml 1. § g/1 Na in IN  P.E. 403 141055 - 76 IR} 6115 356 66
KL - HCT |
128 =--do--=-=smemcemnen 1. Na in IN HCY [ S — --== | {1085 72 23 6285 372 76
€2 HF and dissolve in 141 l; None . ©© Tech AA-5: 141170 80 <10 6450 . 430 60
HC1, | L | |
62 e L o 1. . ---do-f----f----; . wmedQe-ceccrecvannaae 111050 70 <10 J6400 - 370 60
9 Evap. with HF. ‘Dissolve 0.5 . e==d0esmcneannnae "’dO';f ------------ 1{1220 140 120 6200 - 400 140
in HC1. . | - :
9] ceedQ-menmemmanracaaa 0.5 -=-d0---mmmrnann ~==d0-mmeemumnenm—a- {1170 150 80 6200 400 160
| o - ~ HF-HC1-HNO,
::1]4 ﬂF-HC]-HNO3 at 3-5 atmos. 0.2 ‘Sat boric acid » | P. E. 303 11300 - 87 7050 675 -~
. and 120° for 20 min. - added to soln.” 4 | ‘
N4 eeedommeeemaens -enen : 0.2  =-edQe-=mmmmmee- A 1 - 1/1300 150 87 6900 - -
14 HF-HC1-HNO5.  Fuse 0.5 None ‘ . Not given : L 1{1200 - . 100 <100 6400 460 <10
residue with Na,C05, - g - ' . : : o B
K05 & Na,B,0,. | . .
14 T S, : 0.5 = —==dO-==m==cmn= . —-=d0~mmmemmmaccaen 11100 100 100 6500 © 400 <10
62 Dissolved in HFHICLHNO, 10, [ S ---do----f-------;--'- 1 - - e e
Evap. to dq, take up in . ‘ .
ne1 - | : ” | é- '
62 meedo-vocemcccanaax 10 s==do-smesecmccoan R L - | 1 -- -- -- -- -- --
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Tedle l.--Analytical rasults obtainad by atomio absorptior jor corper, sire, lead, richsl, cobals,
. prozedurc--Lontinued
[A1) results ere in parts per million (pza))

ad gilver classified by azmple digestion

Digastions with HF plus various ciher acids--Continued

Iinc (ppm) , Lead (ppm) Nickel (ppm)
In sample numbers . In sample numbers In sample numbers
L:‘b. 3 2 3 4 ] 6 1 2 3 4 5§ 6 1 2 3 4 ] B
0.
HF+HCY
128 7587 572 227 3 53 18 835 172 45 o 105 189 28 15 52 41 ' 65 15
128 813 510 236 77 54 21 840 692 56 135 na 212 " 31 12 52 39 7¢ 17
62 800 540 260 . 80 60 150 - -- .- -- .- - 40 40 €0 £0 50 50
62 750 500 250 80 60 130 - == -- - -- - 40 30 70 50 90 30
s1 830 470 220 g0 100 150 1150 89C 190 130 130 200 140 60 140 90 130 80
-9 780 500 200 110 70 210 1090 900 120 140 10 216 110 80 " 120 90 122 €5
N HF-HC"-HNO3
s 14 770 595 260 80 s 90 = 210 — -+ §50 -~ 803 ~—-140" -- .~!00 c-- 60+ - €0 75—~ 75 ---100 - - 110" - 120 75
& . .
114 -- - -- - - - 1000 750 - - .- - 75 60 1C0 &5 132 160
114 1000 - 800 300 300 200 300 800 8co .- - - - 60 80 100 80 - 160 100
114 900 700 300 290 200 300 800 700 - - .- -- 60 80 100 - &) 160 80
62 - .- - - .- - . - .- .- e .. ‘-. - .. - . - -
52 - -’ - .- - - * e R - o .= - -a - - - -e - -

il A\;augo of 2 9 dctenﬁlnnclouc for each of the & samples.
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Table

1.-ednzlyticel rosults obtained by atomic absorption for copper, zine, lead, nickal, colalt, and silver clacsified by ezmple digastion
‘ prosedura--Lontinued
[A1) results are in parts per million (ppm)]

Digastions with HF plus various other acids--Continued

St

Cobalt (ppm)
In sample numbers

Silver (ppm)
In sample numbers

b, 2 3 4 5 6 1 2 3 4 5 6
ho. .
HF+HCT
129 9 6 LY 12 25 13 - - - - - -
122 8 6 35 n 8 13 - - e - - -
52 20 30 60 30 50 40 - - - - e -
62 20 30 50 30 50 30 -- - - - -- -
- - - B - - - - .- e o e
P - - - - - - - -- - - - -
\
 HF-HC1-HNO,
M4 50 9 86 100 100 100 .
N £2 0. 100 105 N2 138 — - - - - -
NS 20 8 80 60 120 120 30 20 <0 <0 <0 <10
n:s 20 .8 8 0 120 80 - 30 20 <0 Q0 <0 <10
62 . 29 7 -- - -
62 7 16 -- - - q

L

IRy 2

e e e e

O ]

ST e

g

S e e ——



obtained byAa;gmic 'absorption Jor copper, aina, lead, nickel,

procedura--Continued

t

cobalt, and.ailver clagsified by sarple digaestion

[Ali results are in parts per.miilion (ppn)]

Other digestions
i

Copper (ppn)
In sample numbers

N . Q
| Lab. Method of digestion Sample  Repression of Instrument '§ 1 2 3 4 5 6
v No. : wt. interferences z
g (s) 5
! o
; .
: {
E HN03. HCY and HC104 1
13 HCI+H20(1+1) HHO3. HC104. 0.2 Standard solution was Tech, AA 5 - - 3] 1055 76 ’ 16 6070 348 §2
1 1/2 hrs. at 185°C. matrixed to '
! components.
: 13 . +--do- 0.2 . -==do -=~do 31} 1075 n 16 6070 353 50
i 6N HOY
é ' . N3 Heat | hr. on hot water 1. None Perkin-Elmer 306 21 10 17 16.5 6890 384 n.s
: - bath with 6N NC).
: (-
. Bilute. . v :
13 . T R, 1. cecdfemmmemccssanncan R 7 S . 21 20 77 15.8 6800 387 n.s
X " 120 Cold 6N HCY in vortex 1. ~=-d0esmsenmn ————— Perkin-Elmer 403 11 1000 63 10 7100 300 69
; mixer 30 sec.
: 20 mmadQeeseceecacmeccnman . ——=do~-- , -=-do 1| 980 63 0 7200 310 83
' ’ {
HC]—HNO:,-KCIO4 !
97 HCY evap. to moist; HN03 2. None Varian Techtron AA 5 |1 | 1100 @0 15 6600 370 65
: +xc104 to moist; HC)
~ solutfon. .
7 do - 2 None . o TdOmmrTazoommememz( (100 8O 20 6700 380 70
E
- s - e vy hABan Aay 4 h ettt bonie dey o Lt Tholiaod ‘H"'" i [t ‘ R D T

e S ad e anbae L o0

« —yey
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n for copper, sinc, lead, nicxel, cobalt, and.cilver olasaified by eample digsation

Table 1.~--Aralytiocal rssulte obtained by atomic absorptio -
. : . procedurs--Cont {nuad g
[A1) resuits are in varts ner miliion (ppm)]
_Other digestions--Continued
Zinc_(ppm) Lead (ppm) Nckel (ppm)
‘ In sample numbers In sample numbers In sample numbers

Lebd. 1 2 3 4 5 6 1 2 3 ) 5 6 1 2 3 4 5 §

Na.
H{!Or HCY and HC'IO4
13 785 §10 ~ 215 - 81 55 122 o 660 A 47 18 101 34 19 52 38 N 28
13 780 52§ 220 82 55 13 720 665 32 46 19 98 35 18 52 37 70 26
&N HCY
3 748 560 212 ] 50 124 ns 807 34 85 25 N2 39 19 62.5. 37.5 ~ 77.8 26
Y

13 812 562 204 85 48 123 733 ém 36 54 23 N3 40. 20 60 38 77.5 24

" 128 - - - - - - - -— - - - - - - -— - - -

120 - . -- - - - - - - -- -- - -- - -- - - -

HCY -HNO:i-KCIO4
97 - - .- - -- -~ 740 690 35 -1 20 90 50 25 85 45 75 30
7 - -- -- - - - 730 680 35 50 2 95 50 .25 65 45 70 30
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Table ).--Analytical results obtained by atomic absorption for copper, ainc, lead, nickel, oobalt, and silvaer classified by sample digaestion
T procedure--Continued
[AN} results are in narts ner million (ppm)]

Other digestions--Continued

- : . Cobalt (ppm) ! Sitver (ppm)
; i : in sample numbers ' in sample numbers
H Lab. . . : -
. “No. 1 2 3 4 S [ . 1 2 _ 3 4 S ’6
HI\‘O3. HC1 and HC]O4
~ 13 12 9 48 15 36 14
13 n 8 &9 w3 13
6N HC1
&
o 13 - -- - - - - - - - - - -
. \
n3 - - C -- - - - . - - -- - -~ -
120 - . - - - - - - - -
]20 - - - - . - - - - - ’ - -~ R
1
HC'I-!’.!‘IOa-KC'lO4
97 20 15 55 20 3 29 34 20 4 3 2 2
99 20 15 s 20 30 20 ‘20 3 A2 1



Table 1. --Analyttcal results obtained by atomta absorption for capper, ‘zine, lead, nickel, cobalt, and gtlver celassified by sample digestion

procedure--Continued
(A1} results are in parts ner million (PPm)]

Other dxgestions--Continued

Lab.
to.

Method of digestion

Copper (ppm)
In sample numbers

Repression of
jnterferences

Replicate

97

97

Digestion 1 hr. with
' conc, HCY. Diluté.

Varian Techtron AA &

-------------------------------

HN03+Hg NO3

Dissoiva with HN03+
Hg N03.

Perkin-Elmer 103

-Amonium citrate cold extraction

45.6

Amonium citrate-citric

acid pH 4.0, 2 min.

shake.

Jarrell-Ash 82-800

-------------------------------

2 3 5 . 5
60 53 - 3000
90.8 1.8  -- 525.0
29 5. 610 ~ 188
21 5. .380_...210

bt

ey St Tl ot s s co

.
PSP ST
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Table 1. --Analytwal results obtained by atomia absorption for coppar, zinc, lead, nioksl, cobalt and

procedure--Continued
[A11 resuits are in parts ner' million (ppm)]

=5

Other dIgestions--Continued

eiZber olassified by sample digesstion

Zinc (ppm) - Lead (ppm) . ' Nckel (ppm)
In sample numbers In sample numbers - o ‘ _In sample numbers
tab. 1 2 3 4 5 6 1 2 3 4 5 6 12 3 a4 s 6
Conc. HC1
97 -700 450 210 8 50 115 L U
57 6350 440 220 75 4 130 - - -- - - - - - - - - -
HNO+Hg NOy
182 943.0 725.0 73.0 72.5 40.3 98.8] 725 825 - 26 48 23 96 | -- == == o= e -
g 12 701.3 566.7 175.0  -- -~ ns.8|  812.8 10833 22 61 43 100 - -- -- - --
‘ Amonium citrate cold extraction -
2 1200 30 37 43 24 14 157 420 14 33 N 6 6 8 15 7oA 4
‘2 120 280 40 3 13 99 40 12 3B 12 6 5 n 17 17 9 . e

.40

I L e
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) ' Table ).--Analytical results obtained by atomic abeorption

K

for cappér,'zinc, lead, niec
, procedure--Continued
[AN results aré in narts ner million (ppm)]- -

kel, cobalt, and silver claseified by sample digestion

Other digestions--Continued
R = Cobalt (ppm) Silver (ppm)
! S In sample numbers In sample numbers
Lab, 1 3 4 6 1 2 -3 4 6
No. i .
i .' Conc, HCI -
Y - e e - - .- - - - - - -
97 - - - - - - - _— - - - -
HNO + HgNO,
182 - e e e s - 3.8 159 0.6 3.5 08 0.9 :
. 182 -- - e -- - 2.0 156 1.9 3. 1.5 1.5 B
' ~Ammonium citrate cofd extraction :
: ) . }
"2 5 6 ° 27 9 21 2 -- - -- -- - - 3
j.w_-‘. ' l
e 1
' ’ , 2 5 4 23 3 25 4 -- .- -- -- - .- ¥
| 1
N ) ;
.
e e o e i e et e e e i i S L 1 SR L ehi2 e i s e e o 217§ e it 5y e ot et .+ 1 ot e e . '2
§
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TABLE 2.--Additional results obtained by atomie absorption for copper, aine, lead, nickel, cobalt, and stlver in parts per miciiun ippms.

ineluded in table 1

[

Lab. Method of digestion

T e et PV A S A T % Y Ty

Sample Repression of Instrument w
Ne. wt. interferences ' et
(g) ' : S In sample numbers
S 1 2 3 4. 5 6
-4
COPPER
136 HF+HC104(1+1) attack; 0.3 1g/100 m1 of La in HC1 soln. PE-403 1 1100 80 15 6500 340 60
HCI+HNO,(2+1) attack;
“resolution in 10% HC1 .
136 cee(0-cmmmammm—n————— 0.3 SRR, T, S smmemmemcoaae- -=-dfe~on ) 1100 80 15 6000 350 60
133 HNO ., digestion; HF 0.5 = eececmcccnccecmcccnacnce.. Jarrell- 1 1140 156 m-em eeme 298 a==e
" . treatment of residue. Ash )
133 HNO3 leach. 0.5 = eeeeesecececccecocccmocecnue S amedOeen- 1 1000 114 L T 288 eae
ZINC
133 HNO3 digestion; HF 0.5 = eesccmmmccmccccecccccneceoaa Jarrell- 1 842 6§50 ~--- -~~~ 64.8 -——-
@ treatment of residue. Ash
133 HNO3 Yeach. 0.9 = ceccmcecdmcecececcccccceenes «==d0~==- 1 940 680 —ere  ee-- 24,5 ———-
1S HC]+HN03(3+1); dilute 4, -7--¥ ----------------------- PE-103 1 980 680 215 80 45 130
and filter
16 meedOmcemmmcmmmemmnan 4., . eeemecmecemcmeeoeacaeee ' -—-d0=-=- 1 980 760 215 75 45 125
136 HF+HC1(2+1) attack; 1. 19/100 m1 of La in HC1 soln. PE-403 1 800 516 228 80 60 132
: HCT+HNO5(1+1) attack; '
soln. in 10% HC) ,
B I 1. B L ——eeee S c~-d0-n-n A 800 520 228 80 60 132
LEAD .
136 HF+HC1(2+1) attack; 1. 1g/100 m1 of La in HC1 soln. PE-403 1 720 645 45 50 20 100
HCI4HNO4(1+1) attacks : X '
soln. in 10% HC) _ .
L1 ST 1. - 1. OO T SRS SR --=d---- 1 720 645 45 50 20 95
216 HC1+HNO, to dry. Soln. 5. Ascorbic acid reduction of Jarrell- 1 720 720 14 %6 14 102
in 3N HCY Fe**iTopo, I, MIBK  ~  Ash )
28 e-edo-mococecoooooe 5. L e ' so-dos--- 710 630 15 46 14 102

2 8 e S A 1 - e s o 2 e e o
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TABLE 2,--Additional resultse obtained by atomic absorption for copper, zinc, lead, nickel, cobalt, and silver in parts per million (ppm). Data not

P [ LYy

33

inoluded in table 1  --Continued
Lab. Method of digestion Sample Repression of Instrument n
No. ' wt. interferences b _
(9) : ] In sample numbers
| s 1 2 3 4 5 -6
& R . ) .
A " NICKEL et T
136 HF+HC10,(141), soln. " T 1g/100 ml of La in HC) soln. PE-403 B 50 30 100 40 80 30
e+ e 10 70% HCY ' S I
136 c--QQomccmmccecccaan 1. R 1 I -<-d0===- 1 B¢ 30 100 40 75 30
1 104 leach - cmmmeemcemmeeeeammee—e—————— PE-303 1 N 52 aee- 30 cmem aeee
62 Solution in (1+1) . cmrseememeenemee e - Tech. M5 | 1 4 40 60 50 90 50
" HCY and HF : .
62 ceedQemremmnm————an— 1. ceccecmecceacccccamcmacee—a- -==d0-==~ 1 40 30 70 50 9n 40
COBALT ’
62 Solution in {1+1) 1. ecccccaccceccmcccccccvcenae- E Tech. AAS 1 20 30 60 30 50 40
HC1 and HF S
62  ce-dQememmmmmmmmm——— . e emmmcm e ————— —--do---- 1 20 30 50 30 50 30
136 HF+HCID4(}+I) attack; 1. 1g/100 m1 of La in HCl soln. PE-403 1 20 20 7n 20 30 20
) soln. in 10% HCY A ' .
@ 136 -eedo-som-memenoee- 1. ceaf0=mmecmmcmmammcecmaaaa- ---do--=- 1 20 15 70 20 30 20
1. HiQ, leach -- e mmmcommmeeccmmmm e PE-303 1 - 36 -- 44 -- --
B SILVER
22,.' HC]+HNO3(3+1) to dry.; e S S Tech. AAS 1 31.5 . 18. :<0.5 2.0 <0.58 <0.5
soln. in HN03+HC104
(1+2}; dilute :
22 ecedOmmmemmmen—m———— T ceedQmenn 1 3N. W, 0.5 2.5 0.5 1.0
62 HCI+HNO4(3+1) to dry.; 10, = emeemeececceceeceneeceooo PE-303 ] 29 17 pees ceme meme <),
HF to dry; soln. in =
HCY .
62 e=wdOe-ommommcmanan 10, eeememecccmmccaceccceceo———- ST S 1 27 16 =mmc  emen emen <l.
93 HCI+Hi0, digestion; §.  emeceeccecmcmcmecciosccceean " Tech. AA4 2 35 20.7 2.7 " 4.5 2. 1.7
dilute . . ,
93 ecedQemecmmmmmemaan 5. e iamemm e s mcemerdmme = 2 20, 2.5 4.5 1.7
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TABLE 2.--Additional rasulta obtained by atomic absorption for copper, ainoe, lead, nickal, cobalt; and silver in parts per million (ppm). Data not

inoluded in table 1  --Continued
Lab. Method of digestion Sample Repression of Instrument " !
No. wt. interferences S ;
{g) : 8 In sample numbers \
. - ¢
s 1 2 3 4 5 6 -
[~'4
- $ILyER--Continucd
136 Triple attack with R ——— "~ PE-403 1 3.0 7.0 2.7 40 L5 1. 5
HF*HC104+HN05; single ' %
attack with HC1+HN03; %
soln. in 10% HC) _ ;
136 e-edOe-eameocccenns 2. eecmveccescmsesescvessmeaces ST 1 2 175 27 40 1.5 0. :
109  Dissolution with 25% 2. T e PE-303 - 1 13 18 1 3 1 1 !
-HNO3 . )
109 ---do--emmeeuancces 2 ememees —- c=edQmme- 1 10 18 1 2 1. 1 ?
ns 25m) HNO4+3m1 15% 4. A - PE-103 1 14 15 3 5 1 2 i
H202 digestion. %
Diluted and filtered »3
115 O T+ P e --=d0-=a= ° 1 15 15 <« 5 <1 <1
130 Pyrosulfate fusion; 0.25 TOTP in MIBK PE-403 1 28 15 <0.2 33 0.5 0.2 B
1+3 LNO, digestion i K ’ j {
of relt i
130 --~d0-cecmmccsccsnn 0.25 iemesmceecmmenn—en———- PR T, J 1 28 15 <0.2 3. 0.6 0.2
106 HN03*H9N03; dilute 1. cermcesmsccdvcecacmtancranan V. Tech. AAd | 1 32 17 2.5 3.5 1.5 . 1.5
106  ~==d0--c=cececmcc=a 1. eeccmcesccmmccvcmsccoaca- -e -=-d0--o= 1 32 17 2.5 4.0 1.5 1.5
2 HN03+HgN03 digest 1. = esecerceccccascccccceecsccmans « Jarrell- 1. 31.2 16.7 3.4 41 1.3 1.8 L
for 1 hr.; dilute Ash 8%-800
and filter L
2 coedQecccmcmmnccen 1. R ee-do-e=- |1 29.9° 16.2 3.4 3.9 2.0 1.8
36 KCN digestion for 2.5 ——n———— ———- " Tech. AAS 1 26.0 14.0 0.15 0.1 0.6 0.2
. 1 hr. -
36 —=edOeememommmmomn 2.5 emcceccccceecccamsocccacleea emnd0mnn- 1 25.0 14.0 0.45 0.1 0.6 0.2
95  Fire assay collection 10, = eemecseccccecccccbccaccaa- .- PE-403 1 28.4 17.6 <0.25 2.8 0.85 <0.25
in lead; lead ' :
scorified and then
dissolved in HNO3
95 -endOmcmmiememnnme 10.  cemcmmmccccmccececemmeme ---d0---- 1 29.5 16.9 <0.25 2.7 0.63 <0.25
1/ The following.data for silver ware given by standard fire assay. i
17 Standard fire assay } :ssay -=- memen  meeseaeee 1 2z. 15, emen even  ecec soe-
. 0
" e s
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TASLE 3.--Analytical results vbtdined by X-ray fluareacanaé'fbr coppar, sinc, lead, nickel,

oobalt -and silver in parts per millibn,(pbm)

Lab. Sample preparation. Sample Counting time Comments of analyst Instrument | & :
No. we. g In sample numbers
g 1 2 3 4 5 6
COPPER
17 - K25207 fusion 0.2  ceevemecccccncne crccccnscccccacoceceana- Philips 1 1090 —-—— - 7020 cn—— R
PW1540 .
| JR T, SO S 0.2 emeceecmeeecmces cmecemceccecccccecceen- S — 1 1020 - -—-- 6910 eees eme-
68 Pelletized in "Spec 3. Counts collected Computer corrections for Philips 1 1640 m 14 9020 576 L]
cap"--no binder or at sampie and diff. in mass absorption - PH1220 ’ g
backing ‘standard peaks . of sample & std.
€8 Pelletized with 3 3. S S —— e=edQecmmaccaes —m———— ~  w=ed0-=s-- 1 1525 105 17 9470 580 94
drops of 2% Mowio&. . : -
& backed with
b boric acid ' ‘ :
68 Peiletized 5. 10 sec. Empirical measurement - Philips 1 1120 80 ———— 6710 380 €0
' of mass abs. coefft. Manual
98  —o-d0emmmmeomene - 5. T S P ca=d0--~e- 1 1160 A80 - 6660 355 60
140  Pelletize under - 4 sec. Semiquant. calibratich Siemens 1 685 181 <10 8430 617 136
20 ton pressure for -80 mesh soil SRS/LT
samples
160 --ed0-=--emccea= - ——— —=d0-cemcccncan ~==(@0rermecmccccnncnacna e (s EEEPE 1 716 265 <10 8450 638 12
140 Fusion L18407/ 0.4 weedQecmcnanaaax Semiquant., no matrix c=edQe=ee= 1 460 130 <20 5500 470 160
H3804/NH4N03 correctioq _
140 ==egO-=n-emccenns 0.4  —--d0emm—mmmanns S, S, T SR 1 460 120 <20 5600 420 60
178  Pressad powder 4,  ceeccmccmcamccon | cmcccmcescoccccccaoaooa- Philips 1-2 9an n 23 6500 328 61
oellets PW1410
118 "emcdO-ememoneneee 4. cettesmececseies seeceeccccesescccsseemmes amed0--=~e 1-2 1084 69 23 6800 339 65



TABLE 3.--Analytical results obtained by X-ray fluorescence for copper, zinre, lead, nickel, cobalt and silver in parts per million (ppm)--Continued

e —— -

Lab. Sample preparation Sample  Counting time Comments of analyst Instrument .% ?
Ho. : W 'é. A In sample numbers \
& 1 2 3 b -5 6
| ZINC..‘.”,..__WHUW.~M:~ - -
66 Pelletized in 20 . 3. Adjusted to give Interferences subtracted Philips ] 759 587 280 94 71 144
ton press with 3 R.S.D. of <3% computer correction for PH1220 '
dross Mowiol soln. ‘ sample vs. std
bicked with HB0, ) |
63. Palletized in spec 3. - - =c=dremem-emenn ST ST — 1 822 607 249 9% 58 145
cap--no binder and ' ' ‘ h
no backing
140 Pelletizing under .  --- 4§ sec. Semiquant. for rapid Siemens 1 576 1120 - 103 . g6 63 189
20 ton pressure rec. calibrated for -80- "~ SRS/LP
' mesh soil
140 ~--d0-=r=-ee~aeu- - ~=edQ-mmmeemnan R [ -~-d0-~==- 1 590 1120 112 113 78 174
140  Fusion with Li8407/ 0.1 -==d0-=memeaun No matrix.correction -=-dg~=--- 1 360 670 80 . 50 80 130
H3504/NH4N03.
130 ---dOmmmmocmeaaae 0.1 =vd0-m=mmamama s [ ---do--=-- 1 350 630 75 70 €0 120
178  Fressed powder §. "' cccmmcciceciacd | memmcciccccececccbecoca- Philips 1-2 782 566 217 81 54 130
paliets PH1410 .
178 =--dop-=-=a=man-- §,  cemmccccccmcae | eccccmcmcccceccecmaneae- ---do-~~--~ 1-2 837 540 225 84 58 137
} LEAD
68 Pelletized without 3. Counting times Computar corrections for Philips 1 686 625 4 14 12 79
binder or backing ’ adjusted to differences in mass abs. PW1220
. give R.S.D. coeff.
less than * 3%
68  Pelletized with 3. |, ==-d0--cecacas e (EEEE R PR LT PP «==d0=~==-= ] 617 €30 <3 13 14 81
Mowiol and backing
© with-boric acid
58  Pelletize "5, ' smcecscesseses  mresescmcmsessmcacmomoe- Philips 1 -—-- 720 - ——-e - 95
Manual
93 em=d0=vmeecemmean T T T —— cedg=m=== |1 ---- 700 - - - 90
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TABLE 3.~-Analytical results obtained by X-ray fluorescenca for copper, mino, lead, niakel, cobalt and silver in parts per million (ppm)--Continued

v ’3 L;b. Sample preparation Sample  Counting time Comments of analyst Instrument | & ?
: 0. . wt. ' 3
i 2 In samnle numbers
Q.
2 1 2 3 L 5 6
X ~ .
t
LEAD-~Continued
7130 Fusion:LiB,0,/ 6.1 20 sec. “Semiquant., no matrix Siemens 1 290 700 <10 60 50 105
. H3BO, /NH, NOy ‘ o correction SRS/LP ‘ ‘
140 <vedpeccvmmccuana 0.1 ceedQememsonca Y [ T — S —_— —e-d@eemn= 1 290 700 . <0 . 60 50 100
140 Pelletize under. --- 20 sec. Semiquant. for rapid rec. ---do----- } 227 806 <20 44 §0 93
P 20 ton pressure . ) ' calibrated for -80 mesh a ' ’
! : . : o " soil y
. 140 ---da---l--------; vem emeQremmneene ce-dQeenmmmae= mem——en—- PR [ DR TN 233 780 <20 68 70 92
' 178  Pressed powder 4§,  eecacmcomccsse ccecccccmcccsccaccescnes Philips 1-2 734 700 39 58 17 103 .‘
pellets : PHI410 - |
: 178 -==d0--ercwencm-- 4.  mmecesmsccscse e ---doee--- 11-2 | 801 ' 684 40 © 86 16 13
: o : NICKEL i
' é8  Pelletized without 3. Counting times Computer corrections for Philips 1 41 26 76 51 89 32 '
binder or backing adjusted to give ‘differences in mass abs. PW1220 : |
7 E.S.D, less than coeff. E
. : +3% . - :
9 68 Pelletized with 3. ST, S ==~d0=smmemememoaecnene ~e-d0==cne 1 40 24 73 58 R7 32
Mowiol and backing g : '
. with boric acid
i - 178 Pressed powder &, =eee- ———————— I Philips 1-2 37 19 64 37 69 24
: . pellets ) ‘ ’ PW1410 o
w 178 ---do-cvoeccn—aeo 4. memsemmmmsmsan ecemmeeemeeemoeoeo —————— ce=d0--=~- 1-2 43 18 67 4 n 26
, COBALT ‘
140 Fusion:LiB407/H3EG4/ 04 4 sec. Semiquant. no matrix - Siemens 1 110 12 64 13 29 28
N, N0, ) correction o SRS/LP
140 ~=-dO--memmncman= T 0.1 eiedQeseecan- S wmedOeem== | 1 106 7 66 N2 . 2 32
146 Pelletize under --- 2 sec. Semiquant. calibrated ===dQene=- 11 166 <15 - 84 <15 .27 30
20 ton pressura ) for -80 mesh soil .
. ) samples . .
140  --edQ-e-cem== cmve, . eme acedQecamomaa weelQemmmmememmeammaicce  —ccd0-~u-e 1 163 <15 92 <15 29 36
~ SILVER .
178 Pressed powder 4. e T -~ Philips 1-2 27 4 <3 - <3 - <2 <2
pellets PW1470 .
178 <emd0=cmmmecovann 8, ~ememmeecceee- cermecemecmeuecaenerees  mec(Qeeman | 1-2 36 16 - <3 <3 <2 <2




TADLE 4.--Analytieal rasulis oltainaed by eolovimetry for copper, aina, lead, ‘nickel, and cobult in parte per million (ppm)

1000

100

5000

Lib. Method of digestion Sanole A Repression of Color-forning Extraction Instrumznt g
No . ' wt. . interferences agent solvent ' , In sample numbers
=l 1 2 I 4 5 6
(2’4
COPPER -
43 RSO, fusion, leach 0.25 Buffer soln = 2-2' biquinalyl  -~--eme--- Visual 1 1280 60 64 3200 400 64
“into IH HCY sodium acetate, S
KNa tartrate and
hydrocyianine
 hydrochloride
en : . .
@ 4 Lre(Qme wmmme 0.25 S Y (s LR ceedQmmucmcnnme  cveeceacan ceedQmun=a 1 1000 - 40 40 - 5000 400 84
149 KHSO4 fusion, leach 0.1 Buffer soln-Na comfeomermmenea Isoamyl emedp=e-m= 1. 782 61 <5 6352 32 45
into 0.5M HCI ~ acetate, KNa alcokol
' tartrate, '
ascorbic acid
113 ===d0~--mmcccmonan 0.1 R T PO D [+ IR =eud0uenan -==d0m=m=m 1 778 58 <5 5575 313 i3
8 ‘Leach with 5h HCY . : NH4 titrate Lead. Toluene B&L Smec. 20} -1 830 300 37 4000 1zD0 420
Ll v 0usE 0, hydrocylamine  diethyldithio- '
pH2-3 carbamate
§  mecdQevemeemeemme- 1. Y, 1, P ce=dg--mmemanee R [ —eudQumoe~ i 345 75 183 23C0 330 130
oz ki, HCl, HNO,, HC104 2. ~ee-esmmceoeeoe- Neo-cuproine CHCY4 Beclkman DU 1 ———- 79 N 376 . 73
93 . mendCememeeme———— 2. eeemeecdemceeeee ceedQmmmemmmmnm ce-dQmmnne ceedQummne 3 - . 84 4 ceee 403 72
132 : :—:C]O4 8 180°C in 0.5 " Buffered to 2-2' biquinoline Isoamyl Visual 1 1000 1o <.} 9000 6 6
~ glycerine batn _ T phe to 7 ' alcohol
182 decdpmmmeemeoccans 0.5 mendOemoneomannn cmedQemmacemnn- ~==dQ-mun- cendQ----- 1 26 - 3

50 -
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TABLE 4.--Analytical results obtained by colorimetry for copper, aino, lead, nickel, and cobalt in parts per million (ppm)--Continued

Method of digestion

Sample

Lab.’ Repression of . Color-forming Extraction Instrument '§ :
No. - wt. . interferences agent solvent o In sample numbers -
el 1 2 3w s s
e
LI - - -
182 Conc. HC]O4 8 180°C 0.5 pH4-5 Dithizone Tetrachlor Visual 1 200 200 24 70 130 €0
' in glycerine bath |
162 we=d0mmrmmmemnm———— 0.5 1. S S, . SN T . ST, P, 1 540 590 84 84 35 50
140 KHSO4 fusion. Leach 0.1 NaF; Na acetate, Dithizone @ pH c6H6 L [ L 1 153 141 68 66 48 - 58
0.5 N HCY Na,S,04; acetic  5.5-6.0
. acid
149 cmed0emmmmmmmm————— 01 S, T S SO O S, . -=-d0-v--- 1 156 149 65 62 51 62
LEAD .
43 25% HNO3'digestion 0.1 Buffer amonium Dithizone 06H6 Visual 1 500 - 500 15 30 20 60
citrate, .
hydrocylamine,
KCN
33 cmadQmmmmmmmmmm——— 0.1 ., SR ST S —— ST S S ) 560 - 500 15 30 200 €0
149 4M HNO digestion 0.1 (pH 9.5-9.8) ceed0mmnemme——— ~==do--=-- e=-d0--au- 1 527 567 . - <10 29 10 7N
149 B [« T S - 0. SR 1 S - Y, [, - s [ LT wa=g0-ummm 1 527 593 <10 28 S n
132 Digest with HC]O4 0.5 pH 8.5-90 ~==d0--mcemcaan Tetrachlor -=-d0=---- 1 1800 1300 4 90 60 50
\ :
@ 180°C .
182 cendQemmmeanmamacan 0.5 - L D -=~d0~---- 1 2 8 10 69

e

160

220

e Y]



TABLE 4.--Analytical resulta obtained by colorimetry for copper, sino, lead, nickel, and cobalt in parts per million (ppm)--Continued

Method of digestion

Lab.’ Sample ° Repression of . Color-forming Extraction Instrument ‘g
No. wt. .  interferences agent solvent 3 In sample numbers .
. ’ Bl 1 2 3 & s .6
4 . : .
) NICKEL i . T
8 Soi]ing,SM HC1+0.6% 1.. (NH4)3 citrate, Dimethyl- CHC]3 B&L Spec. 20 | 1 340 110 63 C 40 70 &3
H202 » NH40H, NgF glyoxime .
8 DY, T, S ————— - 1. . ST, | S, wacdp=rmmmiaan- ceedQum==- R, T/ JE 1 230 50 110 43 200 - 68
43 '.K25207 fusion:leach (1 - S T —, 2.2 Diquinolyl  ecmemeeees Visual Y 120 - 28. 72 —--- €0 ‘ 32
with IN HCI ' | |
43 S, T 0.25 & eeememcnccceaa- credQroreccccee cmenciae-. e==d0-m=-= 1 84 24 60 ---- 60 32
95 HF/HC)/HN03/HCIO4 2, | eecmcceeccemea- Dimethyl CHC]3 Beckman DU ] 21 15 64 44 75 17
disolution glyoxime
3 TEeGovsTER TR c SR A R e R R R ---dD----~ ] 35 15 58 616 15
145 -K25207 fusion:leach = 0.25 ~ (NH4)3 citrate + a-furildioxime CeHe Visual 65 19 46 379 73 26
with 0.5N HCl | NH,OH;pH 10.3+ ’
0.1
o 149 cecdOecmmemmcnenen 0.25 SR, T, S, JEE [ BT P SO, [ . ~eadQemnn- 1 1. 62 23 45 427 e 24
182 K25207 fusion 1. Extract at pH Dimethyl- CHC]3 Elko-I1 7900 3200 46C0 4600 5900 193G
7.5; re-extract glyoxime photometer B
. with 0.5 MHC1 " ' :
- 182 eee(Qmmmmmen ———— 1. cendQmmmmm————— ce-Qrmmm————a- e=edQeeenm -~-d0-=-== 1 1600 1600 16C0 1400 1200 3500
COBALT
95 HF/HCI/HNO3/HC104 2. R el Nitroso R comp]ex' ---------- . Beckman DU 1 12 8 40 16 31 12
' dissolution i
$5 [ 2. eemecmmmmmmen ceeQememmccman  cmammmeee .1 S 1 12 7 40 13 31 N
X K25207 fusion 0.01 Buffer soln.. —emeueccrcadnae TRI-N- = emmccmana- 1 . 20 20 50 20 30 20
lecched with .5M sodium acetate, Butylamine
HC1 ‘ hydrocyclamine
hydrocnlcride .
tetra-sodium
' ~ pyrophosphate i .
33 S, S, 0.01 cem0mmmmememe  ecceacccmemeenn ce-d0-meee  cmemem——- 1 12 36 12 33 26 .

10
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