
However, it wit *'ound that the iron te.ided to segregate out during 

the cooling and that neither the copper nor the silver distributed 

themselves uniformly throughout tho (jc*ld lattice. To prevent the 

segregation of the iron, a gold-iron alloy containing 7.88% iron 

was obtained from the Central Metallurgical Laboratories and was 

ccstoined with gold, silver and copper in proportions to give an alloy 

containing 10* silver, 0 .5*  copper and 0 .2*  iron. The homogeneity 

of the gold-iron alloy had been checked by replicate analyses over a 

long period of time. The constituents of the gold alloy were then 

sealed into a silica tube under a pressure of 1 micron of mercury and 

were placed in a furnace at 1000°C and heated to 1080°C. After keeping 

the molten constituents at this temperature for an hour, during which 

time the tube was shaken continuously, the tube was removed from tho 

furnace and quenched in water. The ingot w js  then rolled out into a 

strip approximately 0 .03  inches thick and three samples were taken, one 

from each end and one from the centre of the strip. These samoles 

were submitted to a metallurgical laboratory for the determination of 

their silver, copper and iron contents. The results of t.<e analyses 

were as follows:
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Sample SB.14
s j l + base metals Chopper lX2JQ

1 89.45* 1 0 . 55* 0.80* 0.48?i

2 89.57* 10.43* a  55* a  2:*

3 89.66* 10.34* 0. 7C# 0.25*
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From the results it is seen that there were differences of up 

to 3000 p.p.m. in the copper and iron ci ntents of the samples and 

that generally the alloy could not be jegarded ao homogeneous. It is 

possible, however, that at least part if the differences could be 

attiibuted to the inaccuracies of the analytical methods.

The remaining portions of the al.’.oy were then remelted under 

vacuum anJ v*ere kept inolten at 1070°C, with continuous shaking, for two 

hours. ^he tube was removed from the furnace and allowed to cool 

r<»j'i<?.iY in air before being placed in another furnace at 920°C. The 

ilioy was annealed at this temperature for 48 hours. It was then 

rolled and resampled t'cr aralysir, the results being as follows:

- 37 -

Sample G9ld Silver + bise metals SSEESI Iron

1 88.97% 11.03% 0.50% 0. 20%

2 89.03% 10.97% 0.63% 0.24%

Although these results indicated that the homogeneity of the

ailoy had increased, it seemed unlikely that the method could be used 

to prepaxe suitable spectrographic standards. If the above alloy 

\ t e r e  to be diluted with refined gold to th« required copper and iron 

concentrations, the time regu<red for melting and annealing would 

have to be increased grjatly to ensure that the impurities were 

distributed uniformly *hroughout the alloy.

In view of this inability to prepare satisfactory standard 

alloys, it was decided not to use spectrographic methods for the
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quantitative analysis of the samples. Instead, a new method of 

using atomic absorption spectroscopy, was decided upc n for J.ye 

determination Oi' the copper and iron contents of the gold.

( c ) The determination of cop^or and iron in the gol: 3a.;iples 

bv atomic absorption spectroscopy

The jse of atomic absorption spectros.copy 

ior analytical purposes was first proposed by Walsh (1955). Si.nce ther 

it has been developed by several workers and has been applied particularly 

to the determfmtion of silver, gold, the platinum metals, copper, iron, 

mercury, maonesium, z 4nc and o t h r  impuriti-s in solution. The method 

is very sensitive, beJng capable of detecting concentrations down to

1 p.p.m . and less, in sorro cases, <n solution. Recently the method 

has bee appli--d to the determia’ tion of impurities in high purity gold 

by CtrDsheixn, Butler and Mabkew (1962) and Schuler, Jansen and James 

(1962).

The theory behind the method has been discussed in detail by, 

amongst others, Russell, Shelton anC Walsh (1957) and Mercies (I960 ), 

and will only be discussed briefly  here. When a solution of a 

metallic element is introduced into a flame, the groat uajcrity of 

metallic atoms are in the ground state. Oi excitation, therefore, 

these atoms will emit re rc ^n c e  lines of definite wavelength. If 

radiation of the same wavelength is passed through the flame, it will

- 38
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tend to bo absorbed by the atoms in thp flame, with a x'esultant 

decrease in the intensity of the radiation . This decrease in intensity 

will be directly proportional to the concentration o! the absorbing 

atoms in the flame. Therefore, the method consists essentially of 

passing the radiation of the analytical element from a suitable source 

such as a hollow cathode or discharge lamp, through the flame into 

ifttdi v.ne analytical solution is sprayed. The decrease in intensity 

’ the resonance line of the analytical element is measured on a 

SDectrophotor-ritcr, a monochromator being used to reject the resonance 

lines of the other elements. By measuring the variation in absorb-noes 

for a series of standard solutions, a graph of absorbmct-  ̂ 5rst 

concentration can bt plotted and hence the concentrations of the 

elements in the unknown samples can be determined.

The method has several advantages over other analytical techniques, 

the most important being that the relative lack of interference allows 

the use of standards in a form different from the samples, i .e .  it 

mty be regarded as a fundamental method. In addition, it is 

extremely sensitive and the precision and ac.curacy are relativaly good. 

However, the disadvantages include the facts that only one e!ement 

can be analyzed at 3 time and that the sample must be in solution, 

which could introduce new errors.
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(ii) Laboratory procedure

1 .  opnratus

The apparatCH used was that described by Schuler and 

Jan*;in (196 2 ). It consisted of a Zeiss M4QTI monochromctor and a 

Zeiss PM3II indicator unit for line isolation and intensity measurement! 

a specially designed water-cooled gla^s turner with a tttsniian grid} 

a tit; r.ium atomizer; a standard Hllger and A'atts H9O9 aton.ic absorption 

unit hollow cathode lamp holder and qu?rtz lenses. Plate 1 shows the 

burner, lamp holder, lenses and atomizer attached to the optical bar.

The hollow cathode lamps were energized by a Hilger and Watts FA 41 

hollow cathode lamp supply. 'Hpndigas' ,  a .nixture of propane and 

butane, was used for fuel for the burner. The corrp^'-ition of the 

gas mixture was kept constant by ^rawing the fuel off as e liquid anci 

evaporating it in a thermostatically controlled, electrically hseted 

unit attached to the gas cylinder T‘. *as hoped in this way to obtain 

co .sistency in the burner operating characteristics.

- 40 -

After cach homogenized sample had been relied 

out, it was cut up into small pieces and <-lte amounts were 

accurately weighed out for the atomic absorption analyses. The 

amounts weighed out varied with £he initial size of the samplf.

. m&\/. . .



El ftte ... The atcr.te ab&orpiion apparatus used for the analysis 
of the gold solutions.



Table XIIT  gives the amount of gold normally taken from each 

sample for analysis .

Iflble XIIT tAkea .and the_disc"l ition details 0.' the atomlr.

absorption 5amnlf.? .

- 41 -

Qricinal wf13c Weight taken Final volume of

of sample for analysis solution

>175 mgm 100 tKjm 20T' HCJ 10 cc

75 •• 175 mgm 50 mgm 20% fCl 10 cc

50  - 75 mgm 25 mgm 20% HS1 - a l­ 10 cc

cohol mixture.i

30 - 50  mgm 1C mgr.) 20* HCl - al­ 5 cc

cohol mixture

Those samples which weighed less than 30 r.igm were not normally

analyzed by this method.

In considering the weights taken for analysis, it should be 

noted that they were far less than those used by other workers. For 

example, Strasheim, Butler and Afeskew (1962) used a 5 gram sample tJ 

determine tvo elements, though they «lo mention that less gold is 

required.

fhe aqua rtgia for the dissolution of the gold was prepared from 

antlar grade acids and aistille'i water in the ratio of 20C fCl (S .G . 

1 .1 9 )  : 45 HNO (S .G . 1 .4 )  « 245 H 0 ,  following the method of Strasheim, 

Butler and Maskew.

The gold samples were dissolved in 10 cc of the aqua regia and
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the solutions were evaporated to incipient dryness. The residue was 

redissolved in 10 cc of a 20* hydrochloric acid solution and once 

more evaporated tc dryness. The samples were then redissolved in the 

solvents given in table XIII, according to their weights, and the 

solutions made up to the required volumes in the table. The addition 

of ethyl alcohcl to the hydrochloric acid used to dissolve the smaller 

samples, was done t* enhanca the sensitivity and, thus, to try and 

ensure the detection cf .he very situ. 11 amounts of copper and iron in 

the solutions. Schuler ot al (1962) have showr that by adding organic 

solvents, to *he solut*. s, it is possible to increase the absorption 

signal and that, a mixture of 20* hydrJ:hl*rlc acid and ethyl alcohol,

In the pr»p*rti<*n o:  70 » 30 p?.-ts respectively, doubles the sensitivity. 

It was this particular mixt’<re of acid and cilcohol that was used as the 

final solvent of the smaller samples.

No attempt was made to filter of the silver chloride 

precipitated during the dissolution of the gold, as it was feared 

that some of the gold solution would be lost during the filtration. 

Strasheim, Butler and Maskew have, however, shown that the presence 

of silver chirride has no effect on the absorption signals of 

copper and ir«n.

Those samples which were dissolved in the idd-alcoho mixture 

were only taken into sol Jtion shorUy before being analyzed and were 

stored In tightly stoppered bottles to prc 'ent., as much as possible, 

the evaporation of the alcohol. However, during the actual analysts,

• • 43/»••
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the solutions were exposed to the air and it is possible that 

evaporation of the alcohol may have affected the results.

Th* gold concentration in the solutions can affect the 

absorbance recorded, particularly at high concentrations, (Schuler 

et al, 1962; Strasheim, Butler and Muskew, 1962). However, the maxi­

mum concentration of gold in the sample solutions was approximately 

1JK (w/v) and therefore the effect on the absorbances nay be ignored.

3. Ihe psscaxatl.qji.af the blaals saluUgns

Blank solutions were prepared by 

evaporating 10 ccs of aqua regia co dryness, dissolving the residue 

in 10 cc of 2C% hydrochloric acid, evaporating to dryness and then 

redissolving in either 10 cc of hydrochloric acid or the acid-alcohol 

mixture.

4 . The preparation of the standard SolllllaQS.

Two stock solutions were prepared by 

careful1} dissolving accurately weighed amounts of spectrographically 

pure copper oxi*Ie aid iron sponge in 2Q& hydrochloric acid. These two 

solutions were then transferred to two volumetric flasks, great care 

being taken not to lose any, and were made up to the mark. From 

these copper and iron stock solutions, twe sets of standard soli-tions 

were prepared for each element by diluting them with 20% hydrochloric 

acid and the 2C& hydrochloric acid-ethyl alcohol mixture. These

. . / 4 4 . . .



Co£2££ Iron

HC1 HC1 -alcohol HC1 HCl-alcot.nl
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standard solutions covered the following ranges of concentrations

13.4 p.p.m. -— 72.3 p.p.m.

9.9 p.p.m. 6 .9  pi p.m. 51.6 p.p.m. 36.1 p.p.m.

5 .0  p.p.m. 3.4 p.p.m. 25.8 p.p.m. 17.5 p.p.m.

2i5 p.p.m. 1.7 p p.in. 12*9 p.p.m. 9 .0  p.p.m.

1.2 p.p.m. 0.9 p.p.m. 6*5 p.p.m. 4.5 p.p.m.

At concentrations greater than those above, the absorbances are un­

reliable and the calibration graph tends to depart from linearity.

As the anal/ses were carried out on three different days, fresh 

standard solutions were prepared for each day.

5. The analytical method

The following table gives the standard 

experimental conditions used for all analyses:

Element Wavelenath Slit width Lamn> current Air Dressure

Copper 3247 A 0.07 mm 12 I T * . 20 lbs/sq inch

Iron 2483 A 0 .10 ran 32 nA. 20 lbs/sq inch

The absorbance measurements fox the standard solutions, samples 

and blank solutions, were all taken consecutively in one run. Before
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the run, after each fourth measurement and at tha end of the run, the 

absorbance given by a check solution was noted to control any drift 

in the recording unit. Five measurements were made on the standard 

solutions and three on tha sample solutions. After each solution 

had been sprayed into the flame, the atomizer was cleaned witn 

hydrochloric acid followed by distilled water. Throughout the analyses, 

the conditions were kept as constant as possible. The same type of 

beaker was used as a container for all the solutions aod the heights 

of the solutions in the b«akers were kept the same.

(i ii )  Results

1. Calculation of the results

The absorbances given by the check 

solution were plotted against the number of the reading to give a 

graph shoeing the variation in absorbance due to instrument drift.

The mean absorbance value for the solution was calculated and all 

the absorbai.ee values ebtained were corrected from the graph to this 

mean value. Figure 5 shows the variation in abserbance for the 

copptr check solution with instrument drift. The mean value for the 

absorbance i» 0.097 and all readings are corrected to this value.

For example, reading number 36 must be reduced by 0.003 of an 

absexbance unit to allew for the effect of instrument drift on the 

absorbance m*asurement.



Flgir-e 5 Tte variation in absorbance of the copper check solution 
with instrument drift*



After correcting th* absorbance values of the standard solutions 

for instrument drift and /or the concentrations of copper and iron in 

the solvents (fr<\n the blank solvent absorbances), grip'ns relating 

abserbance to concentration were plotted for the two elements. Figures 

6 arid 7 show these graphs for copper and iron in hydrochloric acid and 

hydrochloric acid plus ethyl alcohol. The graphs for copper depart 

v*»ry slightly from linearity over the ranqe of concentration covered ov 

the standards. However, those f*r iron show a marked departure from 

linearity at high concentrations as the absorbance fails to inciease 

at the same rate as the concentration. From the graphs, the absorbance 

values for the sample solutions ^co^ected for instrument drift and the 

absorbances of the blank solvents) are converted into concentrations 

of the elements in solution. Thtse concentrations in solution arc 

then converted into concentration in the sample as is shown in the 

following hypothetical examples

Weight of sample dissolved in solution = 10u mgm = -̂ .1 ^

Volume of solution * 10 cc

Therefore concentration of sample in solution = 0,01 go/cc

Concentration of metal in solution - 5 p.p.m. = 5 x 10 grq/cc
(as determined from the graph;

-6
Therefore concentration of metal in sample -- 5 x. 12.- “

0.01

Tables XIV, XV, XVI and XVII give the results obtained for the 

analyses of the samples. It will be noticed that the correction



Concentration (p .p .p .)
F gtr >< Tbe atonic pbsorption worki.ig curves for copper ami iron ii. hydruohloric acid eolations

b) Iron

j



v;~;. f •
W :

% 0

--
* -V '' _ . *  '

30 9C

Concent rrtltn (P- #»-«•- /

Fleur a 7 The stc.ric rJ-sorr'tion w >rkin,-: curves f :r ccpier ar.t ir r. i. nc. •'



Tab1> :'aV. Tho Copper concentrations in -he G native gold sanples, a** deternined by atomic pbsorptior..

Cp.rcefi.te^ x
Absorbances

Mean 
a.b 90rba1.ee

Corrected̂ -.
^roorbance

Concentration 
in l&'lwtisfi

(p.p.n J

Weitft

(s& l )

Volune

< 3

Concent:

in., Jg  
(2i£

G 1

oPto• .047 .047 0.048 0.045 0.55 9*Q5 5 2/ 3.4

G 2 .434 .427 .428 0.430 0.427 6.46 10.35 5 3120.8

G 4 .195 .199 .200 0.198 0.187 2.90 93.60 10 309.8

G 5 .131 .17 . .133 0.132 0.125 2.29 7.92 10 289t>.9

■j 7 .154 .152 .157 0.154 0.143 2.32 50.35 10 421.1

a 8 .049 .046 .045 0.047 0.C44 0.52 25.^5 1C 201.9

G 9 .455 .4SI •444 0.451 0.440 8 .00 50.45 10 1585.7

G 1C .069 .068 .064 0.067 0.056 0.78 95.*5 10 82.1

G i ;R .061 .062 .061 0.061 0.054 0.97 9.02 :> 537.7

G li. .069 .067 .oe9 0.068 0.065 1.02 11.05 5 461.5

G it .042 .044 .044 0.043 0.032 0.46 30.30 10 151.8

G 17 .079 .074 -(776 0.076 0.C73 0.88 26.20 10 335.9

0 1£ .10 5 .1 0 4 .103 0.104 ».101 1.21 27.35 10 V42.4

G I1' .080 .0 78 .077 0.078 0.075 0.95 11.55 5 415-6

G Jc* .050 .0 4 7 .049 0.049 0.046 0.55 11.53 5 236.5

G 22 .10 8 .10 5 .10 3 0.107 0.104 1.25 9.30 5 672.1
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Table XIV. Continiuxi.

SfliBB-tfl Corrected
1

Mean
absorbance

Corrected 
absorbance 2

Concentration 
in solution

Height
(ggmj

Voline 

(fc_ .)
ConcentT-atl 

in sandcttU&UI'Uc' 1VJOH
(c.T.m.) (o.P.m.)

G 23 .029 .029 .028 0.029 0.022 0.40 22.32 10 177.0

5 24 .136 .136 .132 0.135 0.132 1.62 9.22 5 878.5

G 26 .085 .082 .083 0.083 0.072 1.06 56.30 10 186.6

3 27 .061 .060 .056 0.059 0.048 0.69 51. *0 10 H4-8

3 28 .132 .131 .128 0.130 0.127 1.54 25.48 10 604.4

4 29 .070 .070 .070 0.070 0.067 0.82 27.00 10 303.7

3 30 .124 .126 .117 0.122 0 . ■11 1.63 58.50 10 278.6

3 32 .205 .201 .196 0.201 0 .1QC 2.95 56.00 10 526.8

3 *• .434 .433 .431 0.433 0.430 6 . 'SI 11.61 11 6168.0

1 35 .060 .064 .065 0.063 0.060 0.72 0.53 5 377.8

3 36 .097 . 0 ^ .096 0.096 0.085 1.25 95.21 10 131.3

3 37 .069 .087 .090 0.089 0.078 1.12 54.00 10 207.4

3 T8 .056 .056 .058 0.057 O.046 C.67 54.25 10 123.5

G 39 .265 ,273 .269 0.269 0.258 4.38 92.65 1.0 472.7

G 40 .060 .052 .059 0.057 0 046 0.67 94.92 10 70.6

G 41 .116 .118 .112 0.115 0.104 1.52 91.10 1C 166.8

G 42 .072 .070 .072 0.071 0.060 0.86 55.00 10 ■\jo.4



TaM iS__oontinued.

a b a o r S ^ a 1 ~ B 2 i S  ^ncentr^t^n

G 43 .020 .016 ,014 0.017

g 44 .046 .o a  .045 o.vji

G 45 .030 .034 .034 0.033

0.010

O.Q41

0.026

0.1ft 23.42 10 76.9

0.50 23.69 10 211.1

0.47 27.76 10 170.6

1 - absorbances corrocted for instrument drift.

2 "  h X 5oh1Sn S anCeH r rreCt0d f °r COpper concentration in theHydrochloric acid-aqua rcg_a blank.



Tablo XV. The copper concentration in the S native gold sanples, as determined by atonic afcaarption.

ScuncJ e Corrjctod Mean Corrected^ Concentration Wflight Volunc
t e n  (v c )

Concentration
absorbances-*- absorbance absorbance'" in solution in sanple

(p.p,n.)

S 1 .127 .126 .128 0.127 0.124 1.51 27.15 11 611.8

S 2 .130 .131 .128 0.130 0.127 1.56 9.50 5 821.1

i S 3 .047 .045 .040 0.044 0.037 0.66 26.81 10 246.2

s 4 .135 .135 .132 0.134 0.131 1.61 24.04 10 669.7

s 7 .144 .148 .148 0.147 0.136 1.99 57.65 10 345.2

s 8 .019 .020 .017 0.019 0.01? 0.21 7.54 5 139.3

s 9 .024 .027 .026 0.026 0.019 0.34 9.65 5 176.2

1 s
10 .053 .052 .051 0.052 0.045 0.80 26.31 10 304.1

3 11 />53 .052 .051 0.052 0.045 0.80 28.01 10 285.6

1 — Absorbances correct 3d for instrument drift.
2 - Mean absorbance corrected for copper conce^cratioE in

hydrochloric acid-aqua regia blank.



Table XV continued.

Sqflp.l,e Corrected Mean Corrected^ Concentration Wg^jM Volme Concentrati 
^feaprbflqeeg" abaorbanee absorbance in solution Tm&mT (cc) in sample 

_________________________  (p«~. »n.) (d .p .d . T

s 13 .050 .052 .051 0.051 0.044 0.80 29.24 10 273.6

s 15 .038 .038 .041 0.039 0.032 0.57 27.54 10 207.0

s 16 .114 .113 .112 0.113 0.1x0 1.32 26.90 10 490.8

s 17 .196 .194 .196 0.195 0.192 2.56 25.45 10 1005.0

s 19 .078 .072 .074 0.075 0.072 0.86 25.19 10 341.4

s 20 .057 .055 .053 0.055 0.048 0.88 30.32 10 290.2

3 21 .062 .064 .066 0.06^ 0.057 1.03 27.76 10 170.6

.1 22 -136 .133 .132 0.134 0.131 1.60 24.75 10 646. 5

1 - Absorjarnoa correc+ed for instrument drift.
2 - Mean absorbance corrected for copper conc•'•itrstion in

hyH^ochloric acid-aqua re^ia blaii.



Tabic XVI. The iron concentrations in tho G samples of native gold, as determined by atomic absorption.

Sample Corrected Mean Corrected^ Concentration Woiehy Volume
absorbanoos absorbance &bapjg>&ac&' i m S  cc ) in camole

(L j L & j n (p .c.n.)

G 1 .01$ .014 .OU 0.015 0.009 0.50 9.95 5 251.2

G 2 .038 .036 .037 0.037 0.031 2.40 10.35 5 1159*4

G 4 .058 .057 .060 0.058 0.055 6.30 93.60 10 673.1

G 5 .009 .on .OU 0.011 0.010 2.00 7.92 10 2525.3

G 7 .013 .012 .OU 0.013 0.010 0.80 50.35 10 158.9

G 8 .023 .019 .018 0.020 o.ou 0.80 25.75 10 310.7

G 9 .020 .016 .017 0.0]8 0.015 1.30 50.45 10 257.7

G 10 .015 .017 .ou 0.015 0.012 1.00 95.05 10 105.2

G 12 .019 .020 .016 0.018 0.017 3.20 9.02 5 1773.8

0 U .017 .017 .OU 0.015 0.009 0.50 11.05 5 226.2

G 16 .ou .016 .OU 0.015 0.012 1.00 30.30 10 330.0

G 17 .035 .031 .033 0.033 0.027 1.90 26.20 10 725.2

0 18 .017 .017 .018 0.017 0.011 0.60 27.25 10 219.4

0  19 .017 .OU .016 0.016 0.010 0.60 11.55 5 259.7

0  20 .022 .019 .021 0.021 0.015 0.90 11.53 5 390.2



Table XVI. continued.

Saraule GgXEfiftfoiA Mean
abytor'ô nce

Corrected^ Concentration 
in solution

Weight Vo I.u ec  

Craaa ) ( c c )

aO33id£§a00

absorbance: i^bsorbyi^e in sample 

T vl-EMjJ(ttiPtRi) •

G 22 .025 .019 .024 0.023 0.017 1.05 9.3C 5 564.5

0 23 .026 .022 .022 0 .a 3 0.022 4.30 22.82 10 1917.4

G 24 .037 .035 .036 0.036 0.030 2.40 9.22 n 1301.5

0 26 .012 .012 .014 0.013 0.010 0.80 56.80 10 140.8

G 27 .015 .017 .016 0.016 0.013 1.10 51.20 10 214.8

G 28 .024 .020 .022 0.022 0.016 1.00 25.48 10 392.5

G 29 .017 .015 .017 0.016 0.010 0.55 27.00 10 . 20j.7

G 30 .030 .026 ,025 0.027 0.024 2.10 58.50 10 359.0

G 32 .010 .016 .018 0.015 0.012 1.00 56.00 10 178.6

G 34 .010 .012 .012 0.011 0.005 0.25 11.61 11 236.7

G 35 .019 .013 .012 0.015 0.009 0,50 9.53 5 262.3

a 36 .018 .015 .017 0.017 0.014 1 20 95.21 10 126.0

G 37 .014 .015 .015 0.015 0,012 1.00 54.00 10 185.2

G 38 .012 .015 .015 0.014 0.011 0.95 5*.25 ]j0 175.1

G 39 .090 .089 .089 0.089 0.086 16.25 92.65 10 1753.9

0 40 .017 .018 .018 0.018 0.015 1.30 94.92 30 137.0



SflHBlft Sarr»?t9d !  MflaH C£aasis<l2 Concentration Weight Volume Concentration
afeaasbaafigfl ftfra<?rt?aja<?fr absorbance in solution (mem ) (cc .) in sample

(p .p .a.)

Table XVI. continued

0 a ,014 .012 .011 0.012 0.009 0.75 91.10 10 82.3

6 u .007 .006 .006 0.006 0.005 0.40 55.00 10 72.7

C 43 .011 .OH .017 0.014 0.013 2,50 23.42 10 1067.5

a 44 .015 .010 .010 0.012 0.006 ®.30 23.69 10 126.6

G 45 .044 .< u .047 0.045 0.0*4 9.04 27.76 10 3261.1



Table XVII. The iron concentrations in t'.e S samples of native gold, as determined by atonic absorption.

Sample Corroctod Mean Corrected^
absorbance

Concentration Weitht Volume Concentration 
in sanplJabsorbance. absorbance in solution (ngn ) (gS J

(p.p.m.)
—— » — 1 - 1

(p.p.m,)

S 1 .017 .015 .015 0.016 0.010 0.55 2' 15 11 222.8

S 2 .016 .O H .O H 0.015 0.009 0.50 9.50 5 263.2

s 3 .013 .017 .017 0.016 0.015 2.85 26.81 10 1063.0

s i .022 .017 .018 0.019 0.013 0.80 24.O4 10 332.8

s 7 ,02L .022 .023 0.022 0.019 1.60 57.55 10 277.5

s 8 .O H .012 .O H 0.C13 0.012 2.25 7.54 5 1492.0

s 9 .010 .010 .015 0.012 0.011 2.10 9.65 5 1088.1

s 10 .013 .017 .020 0.017 0.016 3.00 26.31 10 1H 0 .3

s 11 .018 .023 .020 0.020 0.019 3.60 28.01 10 1285.3

3 13 .016 .016 .020 0.017 0.016 3,00 29.24 10 1026.0

s 15 .013 .015 .019 0.016 0.015 2.85 27,54 10 1034.9

s 16 .027 .028 .•27 0.027 0.021 1.35 26.90 10 501.9

s 17 .^35 .029 .029 0.031 0.025 J 75 25.45 10 6e7.6

1 1 r 

2.- Mean absorbance corrected for iron concentration in hydrochloric acid-aaua regia blank.
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