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1. Fire assay rough flow sheet of the standard crucible method :

Sample

Mixing

:

Fusion

.

Transfer

_{

Cooling

:

Take out

(s1ag) |Lead button |

Cupellating

(Cupel)lAu Ag bullion

. %6
Correction Parting

*1

30 g with rough balance in the No. 2 or 3

crucible,

add prescribed reagent composition. *2
mix well with a uniform colour.
with in assay furnace. #3

in steel cast mould at before hand heat to
about 100°C.

for separate lead button from slay.

let produce about 30 g of lead button.

in muttle furnace. *4

weigh with an asséy balance (sensitivity

1/50 mg).

with HpS0, (SP.gr 1.84) or HNO,
*5
(SP.gr 1.19)
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] Au grai;_' WPlgh with an assay balance (sen31L1v3ty

L/lOO or 1/200 gD
Caicuiatinghl Au'(g/t)_= {Au weight (mg) + Correction
Value (mg)} x 1.000
Sample (g)
Au and’ Ag ,'Ag‘(g/t) = {Sum of Au and Ag welght (mg) -

Au welght (mg) + Cotrrection Value
(mg)} x 1.000
Sample (g)

1-1 Manipulatien:

Point-1l The standard curcible method is apply the siliceous

oreas.

Point~2 The siliceous ores shall be of génerally'greyish
white siliceous quality and having no reducibility
or no oxidizability.  Provided tﬁat it contains such

" an ore as accomﬁaniéd with a very small quantity of
sulphide or oxide and having a feeble feducibility

or oxidizability also included.

Point-3 The sample shall be crushed to let pass through a
sieve of 149 (about 100 meshes) and shall be dried.

1-2 Example of reédgent composition:

1-2-1  Employ cdmmonly the composition Table 1 for general

siliceous ores,

~16-—



Table 1

Composition
Sample _ 30 g
Soda - ' 40 g
PbO 45 g
Borax bead . 8 g
Flour 3g
Salt cover about 12 mm tchick

In cése of being'écébmpanied by lime or metallic oxides
in tolerable gquantities, in addition to $i0, or glass
'powder, increase glass and flour and let produce about

30 g of lead button.

1-2-2 Employ commonly the éomposition in Table 2 for those ores

containing ‘a small quantity of sulphides.

- Table 2
- Composition

Sample 30 g

Soda ash 45 g

PbO 45 g

Borax bead 10 g

Flour ' 2v3g

C Iron nail (Rod)| 1~ 2 sticks

Salt cpvef' about 12 mm thick

1-2-3 'Employ commonly the.composition in Table 3 for ores con-
taining.any one of Mg0, Al,;03 or Ca0 in a comparatively

large quantity.
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Table 3

Compositidn
Sample 30 g
Soda ash 30 g
PbO ] 55¢g
Borax bead lSIg _
510, 10 g (or 20 g of glass pouder)
Flour 3 g . '
Salt cover about 12 - thick

1-3 Fusion:

- : - . i D . o 1)

Point~} Let the primary fusion: about 600°C. _
It shall take about 25 mim. from finishing of the

insertion of load to finishing the primary Ffusion.

Point-2 The secondary fusion: -about 950°C.
Keep it on for about 10 min. to let slay formation

complete.

Point-3 The tertiary fusion: - about 1100°C.
for about 10 min. and let the same liquidity

completely.

Point-4 When the fusjion is finished, take out the crucible
with.a crucible Edngé,,turn.élowiy the crucible
tbgether with the:content severai times, tap further
lightly on an iron plate fwice'of thrice, lef lead
grénule'attachéd'té_the peripheral wall of crucible
settle in deposition'and pour gently in central part

2y -

. of steel cast mould.

1-4. Cupellation:
3)

Point-1 The lead button™’ are place in a row upon a numbered

bosin.

-18-



Point-2

Point-3

Point-4
Point-5

Point-6

Point-7

1-5 Parting:

Point-1

Insert the séme_quick into a_cupela):preheated'for

5 minutes at about 850°C in muffle furnace, close

the Windoﬁ,s? when the lead buttons fuse well, open

the window, let the aiﬁ'flow there into and let the

température lower a little,

Consider the cupellation Lemperature generélly be
about 820°C and the ventilation be regulated so as
to let he cupellation'by treating 30 g of lead

buttons finish in about 45 minutes.

Consider the end point of cupellation be at the time

when a special brilliancy disappears.

Take out§> gently those finished in the cupellation

and let alone cool.

After cooling, take out the Ag and Au bullion
granulation,7) remove bone ash as attached there to
with.albrush and hammer lightly to make a thin piece

with a brush.

Carry out the parting manipulation immediately on

those required for Au determination and after weigh-

" ing on those required for Ag determination.

"The parting manipulation. Shall generally be in

compliance with sulphuric acid parting method.
Provided that when the Au content is very small,

comply with metric acid parting method.

1-5-1 Sulphuric acid parting method:

Put Au and Ag bullion granulation into a parting flask

(60 ml content) holding 5 to 20 ml of HaSO, (specific

gravity about 1.84) and boil gently for 5 to 10 minutes

to dissolﬁe

8) 9)

Ag part completely.
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1-5-2

Nitric acld parting method:

Pour:5 to 20 wi of HN03=(specific gravity 1;19) inte a
parting flaéﬁ or a test tube (20 to 30 ml édnteﬁt);_pre~.
heat the same to éboqﬁ 959C in a water bath_befdrehand,.
put Au and Ag bullioﬁ gfanuiatibn heréin and continue
heating for about 15 minutes aBove'95°C ﬁo dissolve Ag

part completely,

1-6 Correction:

Catrry out correction to loss of Au and Ag'under-assaying in

compliance with the following method.

1-6-1

1-6-2

Primary coxrrection:
Crush coarsely the slag and cupel (about 250) (about 60
meshes), put in previously used crﬁcible, manipuldce

hereafter in accordance'With standard crucible method by

‘the use of compoéition table for correctioﬁ'of Table. & and

decide on Au and Ag loss.

Secondary and after correction:

When still a small gquantity of Au and Ag (mainly Ag)
remain in the slag and cupel, carry out the correction in

accordance with (1}, if necessary,

AU



Table 4. Composition table for Correction

Ores to contain compar-

Salt cover

about 12 mﬁ aboﬁt 12 mm

General = | Ores of ‘slag . ] L
Composition - deliceous a fex sul-- ative large quantity
. L oro phides of any one of Mg,
. Al203, or Cal
Sample  Sum of slag 'Sum'df'siag |Sum of slag and cupel
: - | and cupel
‘Soda ash 45 g 45 g 40 g
PbO - 30 g 30 g 45 g
810, 12°g 12 g 20 g
Borax bead 200 ¢ ' 15 g 15 ¢
Flour Z2nv3g 23 g 2% 3 g
Iron nail _ .
(or Round rod). - 1 piece -

about 12 mm

1-7 Tolerance

.
.

At the calpﬁlatién,of Au and Ag coﬁtent, when ﬁhe difference

mutually within Au content or Ag content is beyond range of

tolerance in Table 5 and Table 6, carry out duly re-assay.

Table 5

Au content (mg)

Tolerance (mg)

wow = O

10.
20.

.50
.00
.00
.00
.00
00

00

Less than 0.50
ﬁin. ﬁp to 1.00 {excl)
ﬁin. up to'Z.bO éexcl)
min. up to 3.00 (excl) -
min. up to 5.00 (exel)
min. up to 10.00 (excl)
min. up to 20.00 (excl)
min. up to 30.00 (excl)

0.01
0.02
0.03
0.04
0.05
0.07
0.10
0.15
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Table 6

Ag content {mg) Tolerance (mg)
Less'than_l_; _ 0.1
5.0 min. up to 10.0 (excl) 0.2
| 10.0 sin. up to 30.0 (excl) -{ 0.3
30.0 min. up to 50.0 (excl) 0.5

Notes (1):- In crder to prevent the mechanical loss risen under
reaction the temperature en the primary fusion shall,

be regulated so that the salt recover does not fuse.

(2): The iron casting mould shall be conical round bottom
in the inner surface, generally about 7 cm in iovner

diameter and about 5 cm in depth.

(3): When the Pb button is for largaf than 30 ot of the
standard -and leaving it as it is the cﬁpellatién
operation is difficult, the cupellatating manipulétion
shall be carried out by making the standard ﬁeight in

compliance with 4;5, Scorification Method.

(4): The cupel shall weigh génerally abouf 50 g and shall
be of air-dried at least for three months or more
after being made. The bone ash shall be crushed to
let pass through the standard sieve 297 (48 meshes)
and shall be of purity hot to countain carbonate. . The
cuper shall be made by adding about 8% of water héreu
to. Provided that éément may be mixed at a rate

within 20%.

(5): 1If the door is openéd_to let the air flow in, the
: temperéture is lovered énd the Pb button in front of
furnace is possible to solidificatioen, the lowering of
temperature shall be prevented by placing charcoél'

fire or such. -
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{6):

(7):

(8):

(9):

When Au and Ag bullion granulation has possibility, of
causing spit due to the largeness, there shall be
covered with a cupel preheated and then shall be

gently taken out,

When phe Au and Ag bullion granulation is lustreless,
greish white or blackis, it shall be once examined

that whether there are selenium, tellurium, bismuth

and platinum group existing or not.

When Ag is not completely dissolveﬂ due to the ratio
not more than 2.5 Ag to 1 Au, add a suitable quantity
(10 Ag or morefo 1 Au) anew at the time of composing,
repeat the total mapipulation and determine the Au
Content., Provided that calculate the Ag content from
the Au and'Ag bullion granulated obtained at first.

In case of determining Au content only,.add a suitable

quantity of pure Au at time of compositing.

Consider the annealing temperature generally. to be
about 700°C, and until Au presents the golden colour.
When the Au granulation is gréy, it is because of the
case of contéining platinum oxr such, weigh ounce,
manupulate further the séparation of plgtinum group

and then calculate the Au content.
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