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REFORMULATION OF THE FURNACE CHARGING MIX

CHEMISTRY

@ELIMINARY CHECK OF: \

Chromite chemical analysis
Reducing agent (Coke)chemical
analysis

Chemical analysis of the
product, classified by: Fe-Cr, Cr,
Si,C,P, S

Chemical analysis of the slag,

classified by: Cr,0 , SiO,, AlLO,,
MgO, CaO /

>

REFORMULATION
OF THE FURNACE
CHARGING MIX
CHEMISTRY

DOUBLE LEVEL
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FURNACE TECHNOLOGICAL UPDATE

\

METAL CASTING _\@
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@ SLAG CASTING
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Designing of a new casting pit layout to a

Selection of a new refractory lining suitable

llow for the containment and preservation of the material in
the separated tapping of the two liquid phases. / %quuid state. j

\V

Sizing of the crucible in terms of diameter and volume.

Recalculation of electrodes wheelbase as a function of the
transformer power.
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FURNACE TECHNOLOGICAL UPDATE

Chemical reduction process
optimization
Reduced energy consumption

Alternating castings with distinct
tapping for ferro-alloy and slag
Simplified production process




FURNACE FEED AND FERROCHROME PROCESSING

TIMELINES
) 4 )
/ FURNACE DAILY ) DAILY PRODUCTION _
PRODUCTION '.)AMA Fe-Cr PROGRAM Single Fe-Cr
ingot mould _| casting per
- Fe-Cr = 54 ton capacity = 21 3 SHIFTS /| DAY shift =18
\_ ton ) [8 hours per shift] \ ton )
[Fe-Cr:Slag] RATIO=[1:1.5] 4 " N 3 Fe-Cr castings /day o AR
oA e | b ey [ o
- Slag = 80/82 ton - shift] T e
\ j volumf =7 6 SLAG castings /day Eh'ﬂ =14 tov
\ m / [2 slag castings per

DAILY FURNACE FEED \ {hlft] /

Charging mix weight = 190 ton
[2600 kg = 1 Fe-Cr ton] (DAMA number of
charging mixes
[238 charging mixes/day] per day = 238
per hour =10
[10 charging mixes/hour] \.

o /
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FURNACE FEED AND FERROCHROME PROCESSING
TIMELINES

1° SHIFT
(06 a.m. - 02

2° SHIFT
(02 p.m. -10
p-m.)

3° SHIFT
(10 p.m. - 06
a.m.)

72 Fe-Cr -
Fe-Cr tap hole castin Fe-Cr tap hole

slag tap hole slag tap hole

opening filling opening filling filling
with drilling (¢ ] with capping with drilling with capping ing
machine machine machine machine
REMARKS
1. CONTINUOS FURNACE FEEDING [10 selected charging mixes every single hour
2. PRECAUTIONARY APPROACH: Coke and Slag sampling + chemical analysis before 1° shift
3. PRECAUTIONARY APPROACH: Processing report after every single shift
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

DAMA SAF layout|
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‘ A: working platform
: i | B: Ferrochrome runner
: C:slag runner
D: Ferrochrome ingot mould

. 1 _

1‘& E: slag ladle

: F: drilling machine and capping machine
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

SLAG CASTING
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

DAMA SAF front vie
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

DAMA Fe-Cr processing
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FERROALLOY PROCESSING

[1. Furnace pre-heat and feed ]

inside the furnace




FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

[ 2. Fe-Cr tap hole opening and Fe-Cr casting ]

[10 selected charging mixes
every single hour]

[commuos FURNACE FEEDING]

DRILLING
MACHINE opens
Fe-Cr casting tap

—_———  —————
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

[ 2. Fe-Cr tap hole opening and Fe-Cr casting ]

flowing down [10 selected charging mixes
separately every single hour]

Fe-Cr and slag CONTINUOS FURNACE FEEDING]

Fe-Cr CASTING
verify
slag
contamination
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

[3. Tapping with capping machine]

flowing down [10 selected charging mixes

Fe-Cr and slag CONTINUOS FURNACE FEEDING
separately every single hour]
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

[3. Tapping with capping machine]

Fe-Cr and slag
level start
growing up

again separately

CONTINUOS FURNACE
FEEDING [10 selected
charging mixes every
single houq

CAPPING
MACHINE taps Fe-
Cr
|__casting tap hole
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

[4. Slag tap hole opening and slag casting ]

Fe-Cr and slag
level start
growing up

again separately

(DOUBLELEVEL)

[10 selected charging mixes DRILLING —
every single hour] MACHINE opens Solidified Fe-Cr

slag casting tap removal from
hole the ingot mould

[CONTINUOS FURNACE FEEDING
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

{4. Slag tap hole opening and slag casting ]

Slag flowing out of
the runner until its
level naturally
reaches the
casting tap hole.

[10 selected charging mixes

CONTINUOS FURNACE FEEDING
every single hour]
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FERROALLOY PROCESSING: INSIDE THE DAMA CRUCIBLE

[5. Tapping with capping machine]

CAPPING Solidified slag

MACHINE taps 'e:'lf:ovlald Ifrom
slag e ladles

casting tap hole

[10 selected charging mixes

CONTINUOS FURNACE FEEDING
every single hour]
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EASY TARGETS REACHED USING DAMA TECHNOLOGY

Market Price 1.604 Today DAMA |Ton& AS$| A%
Fe-Cr [$/ton] Technology | Technology
SAF Power| [MW] 10 10
Annual production| [ton/ 17.800 19.800 2.000 11%

capacity| year]

Production Costs| [$] 25.752.424 26.157.457 | 405.033 | 2%

A Revenue| [$/year] | 28.551.200 31.759.200 |3.208.000 | 11%

A EBITDA | [$/year] 2.798.776 5.601.743 |2.802.967 | 100%

A EBITDA DAMA| [$/year] 2.802.967
Process




DAMA TECHNOLOGY OOD (LTD)Street ISKAR,8 3rd Floor
SOFIA - BULGARIA

Italian Office Via XXV Aprile, 138/A

25038 ROVATO (BS) ITALY
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