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The object of this thesis is to attempt to solva

a few of the many problems of assaying. ~ach problem is

handled separately froffi)and independently of the others.

The effect of the silicate degree on the fusibility

of assay slags was the first subject studied. According

to Fulton, the higher the silicate degree, the more in

fusible is the mixture. Also) a "1ixture containing a

number of bases is more readily fusible than one of few

bases. The purpose of this experiment. then.is to find

out the fusibility and some of the physical proDerties of

assay slags.

The first step was to find at what temperatures

the various sodium silioates became sUffioiently liquid

to pour. Pure, finely ground 5102 and n~o3 were used.

These two constituents were thoroughly mixed in different

ratios and placed in a muffle at a temperature of about

800· C. The temperature was then slowly raised and each

oharge taken out and poured when it had become sufficiently

liquid. The temperature at which the fusion of each

charge started, the tenperature at the time of taking out

eaoh charge, and the physioal condition of the slag as

poured and after cooling were noted. Table :L oontains

the results of this Bartee of experiments.
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The seoond step of the first problem was to find

the effeot on the melting point of a sodium silicate caused

by the addition of CaD, FeG, A120~ or PbO in known amounts.

A sodium silioate oontaining 10 grams Si02 and

20 grams N82C03 was used beoause of its reasonably low

melting point.
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The CaO, PbO, FeG t and Al n 03 were all pure.
t:.,

The results follow in Table II.

Table II.

t-
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The object of the last part of this problem was

to find how much 8i02 it takes to saturate a sodium silicate

at any given temperature.

Five oharges were prepared eaoh oontaining equal
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Th~se, were placed in muffle at a tenperature of about

86~C. The tomperature was then raise~ and at 900C:the
(\~e.. ~

first charge was removed. Afte! each succeeding\reise )
..

in te!'1peratnre of 50.G) a charge was rer.1oved and poured •

.An a.ssay of the resulting sla.gs for 8i02 eave the figu.res

shown in Table :11.

Table III.

, Ji
'teMP. c0grarJsl grams. si~ i- ISlag grams 3i02I

S102 pTa::;CO. ca1 e sample SiO" in
t",
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i
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,.
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8i11 catej i..
!
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I•
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~

I

I
!

1
10

G

1,0 on I 900e- 3.74 2.46 65
~ ~ ti----
i

. ,
~

10 I 10 n i 1050·0·1 1.52 1.02 67! ! f
,
I

10 J 10 t n ! 11OO~JI 1.72 1.20 70
i ! j

!!

~
J

The results on the first problem show; that the

More acid the slag the mote fusible it is and that a

sodiuM silioate containing 1 part 8i02 by weight to

two parts of Na2COZ is preferable; that the addition

of other bases lowers considerabl, the melting point

of the silicate; that the addition of PbO and FeD makes
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tho sodium silicate more easily fusible even in the case

where the addition of these substances ~akes the slag

:.''1ore basic; tha.t the addition of CaO or of A1203 Makes

the slag !:lore difficult to fuse; that sodium silicates

,alone are viscous at assay temperatures.

In the second experiment I attempted to deter

:'Jine the a~'T}ount of Ag held in the filtrate froM a KON

solution after the Ag had been preaipitated by each of

three different methods. Four cyanide solutions were

used containing at the start free KeN as follows:

No.1, 0.05 ~; No.2,O.15 ~; No.3, 0.50 %; No.4, 0.50 %.
To these solutions was added AgNOs solution until TIo.l

.contained 0.86 Oz. Ag, No.2 y 28.5 oz. Ag, No.3, 1.6oz. Ag,

No.4, 42.7 oz. Ag per ton of solution. The addition of

the ailver t of course, greatly reduced -the an!'')unt of free

cyanide ,present by forming Z Ag (Cn)2 •

The Methods of precipitating the Ag from the

solution) I will designate as At Band C.

(A) Take 1 A.T. of solution

Add CuS04 as long as precipitate forms.

Filter.

Transfer filtrate to lead boat.

Evaporate

Cnpel the boat and residue.
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(B) Take 1 A.T. of solution

Add CuS04 until precipitate just starts

to form.

Add small amount of H2S04

Filter, etc., as in (A).

(C) Ta,ke 1 A.. T. of soluti on

Add CUS04 as in (A)

Add excess of H2S04

Filter, etc., as in preceeding cases.

All three methods were tried on each of the four

solutions and the results are shown in Table IV.

Table IV.

0.00

0.08
0.00

Ag in
filtrate
OZ. per ton.

A
B

r m::~~d
I

0.86

assay of
solution OZ,
Ag per ton

0.05

1<1 "'7"C" .
) e~ "", lD
solution be-
fore adding I

Ag1104 I
~---T

!
!
I

2 20I, .
I B i 1.40

0.15 28.50 C I 2.90

I

+!
0.08
0.00

0.50 I 1.60 0.12.. ,.

I 3.80
'B 0.00,

J c-0.50 ~ 42.70 j 6.30
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Fro~ the results obtained, it would appear that

the r'1ethod designated as "Bn gave the best resul ts as in

each case the 10S8 of Lg due to an iml..erfect precipitation

was less in this method than in either of the others.

In the case where a large excess of acid is used

it may be that a considerable amount of free cyanogen is

regenerated which may redissolve a part of the stIver.

In the case of the solution low in free oyanide, but high

in silver,none of the sche~es mentioned gave good precipita

tion.

The third problem investigated dealt with the

nail assay and in this I attempted to find the amount of

Ag held up -by a possible formation of Matte in fusing a

sUlphide ore. For this purpose a IJure p::ri te was ground

thru 10 mesh. A solution of ~gTI03 was added sufficient
o.~("i\'ft-

to give the ore a oontent of
1

50 oz. ~g per ton and
J
8fter

drying, the ore was gronnd thru 100 Plash. Four different

charges were used oonsisting of the following mixtures:

No. I - 15 grams soda

- 80 grams PbO

- 24 D"rams ::EcnOr7l::.> {)

- ~~ A.T. ore

- 10 erama borax glass
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No.2 - 15 grams soda

- 40 grarlS PbO

- 24 gra:Yls

- t A.T. ore

- 10 graP1S borax elass

:NO.3 - 25 grans soda

- 20 grams PbO

- 3 grams argol

- 10 grams borax glass

- I R.T. ere"2

No.4 - 25 grams soda

- 20 grams PbO

- 3 grams argo1

.A. A.T. Qre
~

- 10 gra.ms bora.x glass

- 5 nails

TIo rlatte was formed in the nail method. (~o 4-")
'~"'~"' ..

The assay of the other Mattes for Ag is shown in the

f'ollowing table.
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charge, weight
used 10f :'latte

Ag in
rlatte

Ag in
matte per
ton ore used

aSRB.y
raw
ore

oz per
ton re
covery

01 e
mftte

f 1 4.1 gramsi O.04mg~s 0.08 oz. 57.20 oz 57.10 0.08

6.2
!
) 3.4 "

0.10 tf

0.04 n

0.20 IT

0.08 n

56.80 O.~O

57.06 O. D8

J 0 :-)2gra,rl'} q • t:J 1!lgm. I

.. I0.18" I
\ i

IT: II 0.22 n i
I II,

n 0.22 TT

4.0

~ 7.6,
8.8

7.2

6.6

n ~ 0.06 TT 0.12 n

0.36 TT

0.44 !T

0.44 Tf

· i
157.20oz

57.02

56.72

56.74

56.50

56.46

o. 2

o.a4

O. p6

O. 4

o. ~4

0.96

0.84J1 3-j; ~ 11.0 Bms~ 0.42mgM. 0.84 oz 56.20

! 12.2 n I0.48 n 0.96 n 57.20 oz 56.08

, 16.3 n I0.58 n 1.16 n 53.20 1.16

., 12.6 _ff_...LJ_O_._5....;2_fT_...v...-_l_._0_4_1_'_-:.- ---J&--_5_4_._4_0-.L-_l_.~_t__4-

.rr 4 no matte forr'ledT.

The high litharge or niter assay should, of

oourse, show no ~a+.te provided the amount of oxidizing

material is enongh, and suffictent time is allowed for

the reducing r-1aterial to be burnett. It is of interes.t to

note that altho the amount of matte formed when th£nails

are omitted at the sane time that the oharge laaks oxidiz

ing material is large ~!et it does not carry a large percent-

age of the values, a result to be expected, of oourse. when

it is remembered that there ts thrown down at the same time
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at least 20 grams of lead. ~inen the behavior of the

pyrite, on being heated when oxidizing condttions are

laclring, is considered t the quest ion arises, H\7hy is it

that the presence of metallic iron is necessary to enable

the soda to dissolve the iron matte forrned. Tf It certainly

is true that p~rite heated to the full temperature of the

assay furnace must give a matte, provided that a matte

forms at all, which is approxi~ately FeS and it seems that

this must also be the matte formed when the ~etal1ic iron

decomposes the pyrite. There is here a field for con-

siderable research and reasoning.
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