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MACHINERY AND PLANTS FOR THE PRODUCTION OF
GOOD DELIVERY BARS 4000z Gold and 10000z Silver

Production Capacity:
-from 2 up to 12 of per hour
(from 16 up to 100 pcs/shift)

-from 2 upto 12 of 1.000 Oz Ag G.D. Bars per hour
(from 16 up to 100 pcs/shift)

Loss of weight : 0,1 g per Good Delivery bar *
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GOOD DELIVERY BARS {7 )FLAMELESS TUNNEL OUTPUT

400 Oz Gold 1000 Oz Silver

1000 Oz Silver 400 Oz Gold
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MACHINERY AND PLANTS FOR THE PRODUCTION OF
CASTED BARS 50g o SKg

FLAMELESS TUNNEI® TECHN Oﬁl:gﬁ;f

Production capacity :

- from 12 up to 200 kilo-bar or 500 g ingots/h
- from 24 up to 400 of 250 g ingots/h

- from 48 up to 800 of 100 g or 50 g ingots/h
Machines treat Gold and Silver independently

Loss of weight : 0,01 g/Kg *
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EXAMPLE OF KILO-BAR (7
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EXAMPLE OF SHANGHAI GOLD EXCHANGE 3 KILO-BAR
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h The system shown here is patented worldwide
' by IKOI Uniersonale Srl and the
phrase Flan'uelﬁsTunnEI‘a" is a registered

trademark by IKOI UnipersonaleSrl,  "ecious werais msenurry
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ADVANTAGES OF THE (7 ) ELAMELESS TURNINEL PROCESS

v Significant reduction of rejects due to increased quality of the bars

TRADITIONAL SYSTEM

1000 oz Ag bar - central

shrinkage hollow
400 oz Au bar

1000 oz Ag bar - uncontrolled
400 oz Au bar - dendrites, oxide shrinkage
formations and porosity
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ADVANTAGES OF THE (f/\f\ ELANMELESS TUiiiiei: PROCESS

v Significant reduction of rejects due to increased quality of the bars

(7 \eLnviELESS TunnEL SYSTEM
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ADVANTAGES OF THE @ﬁ.ﬁ '“

v Cancellation of precious metal losses

TRADITIONAL SYSTEM : ~0,1 g lost
e FLAMELESS TURNNEL : 0,01 g lost

IKQOI Srd

" M,

* e
-g.\
- IKOI Srl
IKOI Sl ¥+
Weight of the granules BEFORE producing a gold Kilobar Weight of the Kilobar AFTER being produced with the granules of the left picture
with an FLAMELESS TUNNEL® furnace into an FLAMELESS TUNNEL® furnace

(it means: no weight loss)
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ADVANTAGES OF THE FiL.ANELESS TUNNEL PROCESS

v Better for the Environment (“green technology”)




|K = IE
PREGIOUS METALS INBENUITY

ADVANTAGES OF THE (7 i

HELESS TUNINEL PROCESS

v Safer for the operators
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ADVANTAGES OF THE @?iﬁﬁﬁ%ﬁ.?? T UlkiNiEi. PROCESS

v Significant Reduction of electricity consumption

e TRADITIONAL SYSTEM : about 2500 KWh
e FLANELESS TUNNEL : about 2000 KWh

v Cancellation in radiant and convective heat loss
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ADVANTAGES OF THE @?iﬁ '“

v Significant Reduction of the labour time for the production
LABOUR REQUIREMENTS
Example of production of n. 48 pcs-per-shift of 1000 Oz Ag G.D. bars (~1.5 ton-per-shift)
25
7 20
>
2
g s 1 = (3
]
% 10 -
=
5
o - Traditional Melting & Pouring System —FLAMELESS TUNNEL
FLAMELESS TUNNEL®
versarrerito
v Faster production times ¢ TRADITIONAL SYSTEM : 12 hours
o FLAMELESS TURNNEL - 8 hours
e TAKEOFF: 33,3%
e |INCREASING OF THE MATERIAL TURNOVER

Production of 32 bars of 1.000 Oz Ag (1 ton) *
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ADVANTAGES OF THE (7 ) ELAMELESS TURNINEL PROCESS

NOT SPECIALIZED SKILLED

WORKERS REQUESTED FOR THE
PRODUCTION

TRADITIONAL MELTING &
POURING SYSTEM
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ADVANTAGES OF THE @ FLANELESS TUNINEL
4 Increased quality of the bars
4 Cancellation of the precious metal loss
v Better for the Environment (“green technology”)
4 Safer for the operators
v Reduction of electricity consumption
v Cancellation in radiant and convective heat loss
v Reduction of the labour time
4 Faster production times

v Not specialized skilled workers requested
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7 )ELAMELESS TURGEL FURNACE INNOVATIONS :

v LBMA Good Delivery Rules Modifications

15th April:
In the 2013 new edition of the LBMA Good Delivery Rules the

Until the ZGIZEdHan. the words "graphite moulds" and "induction tunnel furnace" were
never been mentioned...

...starting from the 2013 edition, the words "graphite moulds" and "induction tunnel
conveyor system" are now mentioned and accepted by LBMA!
Of course the words "graphite moulds" and "induction tunnel conveyor system" are
referring at the Flameless Tunnel made by IKOI!
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@@ “%ﬁﬁﬁ‘iﬁiE%? Feidiieiici. FURNACE INNOVATIONS :
1)

LEMA

e =nould be weighed in accordance with the proces=
gE=s mmm {; "Weighing. Packing and Delivery Procedures tor Gold and Silve—

Casting Metliod: Bars inusl De produced i goaphile on cast iven iwulds, gither by e
conventional method of pouring molten metal into them or alternatively, by melting grain in an
mducunn tunnel system. Silver bars may also be produced using continuous casting. Existing G
ers wishing to convert to the use of the above-mentioned non-conventional methods ¢
submit a pmp-w- il to the LBMA for consideration prior to imple

i 1N P Fal- T4 ““.thiu\;iu o T

Wi dismdl Uhhiv iy Hules for Ooald and Sibver Bars
Sl ailens lor sl Fhediverys Bars smsl Applicsitms Prosadures far | ding

S plombeis TR

LBMA ACCREDITATION FOR BOTH
GOLD AND SILVER BARS!

Now both Gold and Silver bars can be produced:
“in graphite moulds” and “by melting grain in an
induction tunnel conveyor system”. Obviously
these words refer to IKOI Flameless Tunnel®
System
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@(ﬁ; ;)ﬁiﬁ' 1ELESS TURie. FURNACE INNOVATIONS :
v DIP Sampling Procedures available

WORLDWIDE IKOI PATENT
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7 )ELANIELESS TUlNEL FURNACE INNOVATIONS :
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(7 )ELAMELESS TUNIEL FURNACE INNOVATIONS :

v FSS System - Flat & Shine Surface System
WORLDWIDE IKOI PATENT

WITHOUT FSS
Example of ingots produced by IKOI WITH FSS
“Standard” technology
Example of ingots produced by IKOI

With which you get ingots widely
acceptable quality and fully complies
with international standards

“FSS” technology

l y Flat & Shine Surface, with which you
btain ingots with higher quality, with
flat and shine surface
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OLD TUNNEL FURNACE TECHNOLOGY YEARS 90 :

Melting timing
(it is also the solidification timing,
because the tunnel is “by step”)
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OLD TUNNEL FURNACE TECHNOLOGY YEARS 90 :

3:
Cooling water temperature
that flowing in the
solidifcation plate

4.
The flow rate (capacity) of the cooling
water flowing in the solidification plate
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OLD TUNNEL FURNACE TECHNOLOGY YEARS 90 :

Technicians start setting up the mentioned
4 parameters....

First ... temperature...

Then ... the timing....

o

Then the water flow rate...

Then again the temperature, again the
flow rate, then water temperature, and so
on for hours of tests...

...at the end, near evening, we are able to
produce some acceptable quality ingots,
even if with some defects
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. The solidification is concentrate in one point.
OLD FU RNACE TECH NOLOGY° On the surface there are retreats, waves and stains

soLIDIFICATION ON IKOI wiTH TECHNOLOGY 90’s

The solidification is uniformly
distributed

SOLIDIFICATION ON @ﬁﬁ.ﬁ VIELESS TuieL 1kotwiTH FSS TEcHNoLoGy
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INGEGN (TALANG e —

«@»EEﬁﬁﬁﬁ?ﬁ TUiiiei. FURNACE OPEX ASSUMPTION:
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7 )ELANVIELESS TURIEL FURNACE ANNUAL OPEX:

MAN POWER

ENERGY
CONSUMPTION
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7 )FLAMELESS TURNIEL FURNACE ANNUAL OPEX:

PROPANE & CARBON
CONSUMTION
AND
MAINTENANCE COST

COST OF PM
RECOVERY
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(7 epamiesess Tunses FURNACE ANNUAL OPEX:

7 FiLAMELESS TUNNEL
ANNUAL SAVING

[ — e P— B
L TRADITIONAL SYSTEM \l L FLAMELESS TUNNEL 7
— N — N
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(f; FLANMEBELESS TUNNEL ~ HUIULEDD UL HITKIWUN

MADE IN ITALY
http: www.ikol.it

............. THE STORY CONTINUES, YOU ARE PART OF IT !

*All mentioned data and pictures in the present ppt presentation are not binding and are only used, as example, for commercial purpose



