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PRECISION AND ACCURACY OF THE Au-Ag ANALYSIS 
BY AAS ON A QUARTZ TYPE ROCK 
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E X P E R Z M E N T  

'. 
. A sample of several pounds was selected to study the preciuion 

and accuracy of the AAS method on gold and silver determinations. 

I 
A P P R O A C H  

. . .. , I 
The sample was crushed, pulverized, and then mixed very carefully 
by ro l l ing .  The powder was coned and then the cone f la t tcned  to 
a 1/211 deep layer of powder. A 75 gram specimen was taken by re- 
moving thin strips of powder across the layer a t  about 1" intervals.- 
T h i s  should provide as representative a sample as is possible f0  

acquire. 

The remaining powder was then poured in to  a sample bag as a stock 
sample. F i f t y  grams of the sp l i t -ou t  75 gram sample was run as 
one sample. This is five t i m e s  the s ize  of our normal l0-grm 
samples and should prov ide  an accurate specimen of the larger gold- 
quartz sample. In a d d i t i o v  five 10-gram samples ware taken by 
simply scooping po,vder from the top of the sample bag and would 
therefore represent analytically the variations i n  our normal mukhod 
of kakiag a sample. 

The samples were all. digested by our conventional aqua regia mctlred, 
.except the 50 gram sanple was digested at fiva-times volumee. Fzon 
the five-tirnzs volume sample f i v ~  separata g o l d  axtractions wcra 

'made which w i f b  a l l c i w  a t e s t  of the variation of .the gold extrae- 
f ion  i n t o  nathyi iso-butyl ketciae. 

Gold a d  silver were determined on each of the five 10-gxm ~ U n p l e ~  
and on each of the f i v e  por t ions  of the 50-gram sample. The siinplco 
were randomized and each analyzed by M S  i n  d u p l i c a t e  which w i l l  
alhw.3 c test 05 tho variation in the WiiS rcadhgs.  

GOLD 

The five 10-gram samples showed the follewiog gold values i n  dup- 
licata rcaahga t 



- SAMPLE PPM GOLD IN SAMPLES 
Readins 1 ReAdinq XI 

The mean value is 27.30 ppm in the aample. The maximum deviation 
i s  4.4 ppm and the standard deviation i s  3.01 ppm. This givaa a 
coefficient of variation of 11 percent of the value. 

From the five specimens of the 50-gran sample the following re- 
b 

s u l t s  were obtained: 

PPM GOLD IN SAIQLE 
Readinq 1 Reading 16 

The mean value i s  26.88 ppn gold in the sample. The maximum 
deviat ion was 1-52 pprn and the starldard deviation is 0.32 ppn. 
This g i v e s  a coef f ic ient  of variation of 1 .2  percent. 

The standard deviat ion of the reading error is 0.72 ppm which 
yields a coefficient of variation of 2.3 percent. 

The difference between the means of the  five portions of the 50- 
gram sarcple and the f i v o  10-gram s ~ ; ; ~ l e s  is only 27.33 - 26.90 
0.32 pprn. 

Because the reading error is larger than the error from t h e  five 
separate extractions of t:ic one diqesticn (50-gram sarn?lc), i 
have dcnonotrarea no Zlctcctzble erxor in ';he e:ctraction pzocest;. 
The rgading error coirprieed about 115 (II percent vs. 2.3 purcc:i~ej 
of tho total errdz, 



1 .  
It appears then that  the AAS procedure is highly reproducible 

I 
for gold.  The sampling error is also small. The analysis gave 
a value on th i s  sample of 0.791 2 0.087 troy ounces per ton. 

- -. 
SILVER ?' 

' b  
I !the five 10-gram samples showed the following s i l v e r  values is 

duplicate: 

GAMPLE PPM SILVER IN TM;S SAMPLE 
Reading 1 Reading IL 

F3 8.78 9 eOO 

The mean value is 8.11 ppm in the sample. The maximum deviation 
was 1.64 ppm and the standard deviation was 0.47 pprn which gives 
a coefficient of variation 02 5.8 porcenr of the value. 

1 

From the f i v e  specimens of the 50-gram sample the following rcrjulto 
f were obtained : 

PPM SILWR IN THE SAPlPLE 
Readins  1 
p- 

Readinq XL 

The mean value is 7.94 ppm, m a x i m u m  deviation 0.63 ppm, standard 
. deviat ion 0.13 ppm, and the coel'ticient of variation 02 1.6 pezc?.5i: 



The dif ference  between the mean of the f ive  port ions  of the 50- 
gram smplo and the five 10-gram sample was only  8.11 - 7.94 
0.17 ppm. 

* 
C - 

The c o e f f i c i e n t  of variat ion of the replicate readings was 3.6 
I 

4 * 1 percent of the value. The 3.6  percent is about 1/3 of the t o t a l  
erxor obtained on the f i v e  lo-gram specimens, 

f t  appears that the AAS procedure for s i l v e r  on this type of 
sample i o  very good, y i e l d i n g  a t o t a l  error (analyt ical  and 
sampling) of 5 .8  percent of the value. The silver value obtained 
on t h i s  sample is 0.234 + 0.058 troy ounces per ton. 

This  ample will be sent  out  for referee analyses for gold and 
silver for a closer check on accuracy. 

b 


