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soils and groundwater, whilst conventional burning often generates hazardous
emissions such as dioxins and can also increase greenhouse gas emissions.

Worldwide the steel industry is facing pressure to minimise its impact on the
environment by improving the efficiency of energy and resource utilisation, and
especially to reduce CO, emissions.

Waste plastics addition to electric arc furnaces is known. Examples are shown
in US 5,554,207 and JP 2004-052002.

WO 2006/024069 to the present applicant also discloses the addition of waste
plastics to electric arc furnaces and further discloses the possible use of waste plastics
as a recarburiser, but only in the context of an induction furnace and without disclosing
how this method may be practiced.

A reference herein to a prior art document is not an admission that the document
forms a part of the common general knowledge of a person of ordinary skill in the art in

Australia or elsewhere.

Summary of the Disclosure

In a first aspect there is provided a method for recarburising a molten ferro-alloy
in a ladle or ladle furnace. The method comprises the step of adding a carbon-
containing polymer to the ladle or ladle furnace, wherein the polymer is adapted to
function as a recarburiser of the ferro-alloy.

It has not previously been investigated how a carbon-containing polymer could
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For example, one way in which the polymer can best be adapted to function as a
recarburiser can comprise the step of optimising the size (e.g. its shape and/or
dimension) of polymer to the given ladle or ladle furnace prior to addition thereto. This
size optimisation has been observed to promote carbon dissolution and minimise
polymer combustion when contacted by the molten ferro-alloy.

In one embodiment the size optimisation can comprise the binding together of
polymer layers to form a block. For example, in the case of a polymer comprising waste
rubber, layers of tyre tread/wall or conveyor belt can be tied together into a bundle by a
suitable ferro-alloy wire.

In the case of ladle addition, the carbon-containing polymer can be added into
the ladle prior to the tapping of molten ferro-alloy thereinto.

In the case of ladle furnace addition, the carbon-containing polymer can be
added into the furnace with or onto the molten ferro-alloy from the ladle. For example,
the carbon-containing polymer may be injected into the ladle furnace (e.g. into an
uppermost layer such as a slag layer).

In one form the carbon-containing polymer is a waste plastic or rubber. In this
form the waste plastic can comprise polyethylene (e.g. HDPE), and other plastics such
as polypropylene, polystyrene, poly butadiene styrene, ABS, etc, as well as difficult to
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In a second aspect there is provided the use of a carbon-containing polymer as a
recarburiser of a ferro-alloy in a ladle or ladle furnace.
In the second aspect the carbon-containing polymer can be as defined in the first

aspect.

In a third aspect there is provided a method for recarburising a molten ferro-
alloy, the method comprising the step of contacting the alloy with a carbon-containing
polymer that can function as a recarburiser, whereby the polymer has a format such
that, when it contacts the molten ferro-alloy, it promotes dissolution of carbon from the
polymer into the molten ferro-alloy. _

It has been observed that polymer format (e.g. its shape and/or dimension) can
be optimised so that, when it contacts the molten ferro-alloy, a bulk of carbon in the
polymer dissolves rather than combusts or gasifies. This, in turn, can enhance the
recarburisation function of the polymer.

; In the method of the third aspect the polymer format can comprise a unit that is
dimensioned so as to minimise its exposed surface area relative to its mass. Further, the

dimension of the polymer can be optimised to the given ladle or ladle furnace. This



hi the second aspect the carbon-containing polynmer can be as defined in the
first aspect. In a third aspect there is provided a nethod for

recar bur iworegrozoisaiit en ferro all oy, the nethod conpri si RGTIATR0EI0O018f
contacting the alloy with a carbon-containing polyner that can function as
a recarburiser, whereby the polyner hasga format such that, when it
contacts the nolten ferro-alloy, it pronntes di ssol ution of carbon fromthe

polymer into t nolten ferro-all.o t has bserved poI yner
Pormat (e gioty o Eeisiiin cafeih ieai@ion oo ih sl S SR BT RLEirb08onl? hen 1
cont act s t pasifiitioe of t@bowiratht pylymer. @nel@roﬁorcaudbmntsr(eighmqwlm 10&gssol ves

rat her tha 3@}@(? t he

recar buri sg ok unct?glr\{ﬁ@@ %Béemgﬁkgdaéyretc%ﬁns&%@a Qﬁ(ﬁye third aspect
the pol ymer forhetbe sthadnipg tbgdasnfﬁﬁ the pplymer sany beradeed dnte dhesyolign alloy,

(rjn nimse i bfth%ﬁﬁtﬂfeﬁc&ll%y Eﬁ@%aﬁe@@n{o&h@ﬁélﬂeﬁ @r ltﬁeﬁpdmﬁsr claﬁgletab@éd | tgle

i mensi on o e optim iven ladle or ladle
furnace. THESthe ‘A&'ptgéﬁ%mf’ﬁ?n%y m&’rﬁ%érlﬁ‘ﬁﬁoﬂfagiaoﬁﬂ%lcﬁn to occur, and can

m ni m se conbusThemethiodgEshd thirdtaspeot ain atherivise Herastdefingbinytheefirst éapector nor e
such units (e.g. one or nore 10 kg bl ocks of waste polynmer) can be enpl oyed

as a recarburiser of a ferro-alloy. In the method of the third aspect the
pol ymer can be added into th®mebDesmiptibh oftheddrawimgsnol ten al | oy can be

added onto the mm{fﬁfamdﬂllg Elf&? e&%h? g%ﬁlts clli)ﬂlagqﬂ?%ﬁlﬁgtﬁts hot b t he_

nolten alloy into e rnac he nmethod of the third
aspect canresatuFiginga fsgoggom:f defingd ilfhthFM%rﬁ’{SPﬁ@ﬁé@fnboéWileé‘fs Wb ription

of the Damm&@ﬁﬂuv&%a@s@ﬂbé&bymﬁbfméwm withhefefeng®io thal | wi thin the
met hod for recarburisj ng a ferro-alloy as defined in the Sunmary, specific

embodi ment SSOMRAABGLIRTHSHN Whifw be” descri bed, by way of exanpl e only,
with reference thbsmp}immfﬁdcmdpigsfoirna&h’df@hravﬁrgcmlsrgLC%hm an

X-ray Diffract current
ecarbur i siiediP {%%bmg%f%ﬁ@ DR %“‘MT ML PRbA AT £RiRe pRRIA ST
recarburi s@cﬁrb%erd,e@&eﬁmdﬂm 1; Figure 2 shows X—ray Diffraction
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metallurgical coke; and high density polyethylene and metallurgical coke after

combustion; as described in Example 1;

Figure 3 shows a first schematic diagram of a horizontal tube resistance furnace
set up for a sessile drop approach, as described in Example 1;

Figure 4 shows plots of carbon pick-up (% carbon content) over time, for two
experimental runs as described in Example 2, for a 100% metallurgical coke as well as
a mixture of 30% high density polyethylene and 70% metallurgical coke;

Figure 5 shows a schematic diagram of a drop tube furnace, as described in
Example 3;

Figure 6 shows a second schematic diagram of a horizontal tube resistance
furnace set up for a sessile drop approach, as described in Example 3; and

Figure 7 shows a plot of carbon pick-up (% carbon content) over time, for an
experimental run as described in Example 3, for a 100% metallurgical coke as well as a
mixture of 30% Bakelite and 70% metallurgical coke;

Figure 8 shows a schematic diagram of an electric arc process for the production
of a ferroalloy such as steel;

Figure 9 shows a schematic detail of an electric arc furnace being tapped into a
ladle;

Figure 10 shows a schematic detail of the ladle of Figure 9;

Figures 11A and 11B respectively show side and top perspective views of a
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Currently worldwide, there are two major process routes for steelmaking: the

“Integrated Mill” route, which produces iron from ore and coke and then converts the
iron into steel, and the “Mini-Mill” route, which produces steel from scrap steel. The
major differences between the two routes are the type of furnaces used to produce steel.
However, common to both processes are the transferring of the molten steel into ladles,
the trimming of the steel temperature and composition in the ladles using a Ladle
Metallurgy Furnace (LMF), and the casting of the steel (e.g. using a Continuous Casting
Machine (CCM)).

An integrated mill produces high-carbon molten iron in a blast furnace charged
with iron ore, coke, fluxes and fed with a hot air blast. The iron from the blast furnace is
transferred in its molten state to one or more Basic Oxygen Furnaces (BOFs). Oxygen
is used to remove most of the carbon to convert the iron into low-carbon steel. Up to
25% of the BOF charge can be solid scrap heavy steel. Steel trimming for carbon
content is then subsequently performed.

A mini-mill uses one or more Electric Arc Furnaces (EAFs) to melt solid scrap
steel, which can consist of heavy scrap, light scrap, and pig iron (from blast furnaces).
Oxygen is used to remove carbon and other impurities from the molten steel, such as
silicon, aluminium and manganese, which react with the oxygen to form silicon oxide
(8i0,) aluminium oxide (41, 0,) and manganese oxide (MnO). A large amount of iron
also reacts with the injected oxygen to form iron oxide (FeO or Fe,0,). Calcium
oxide (CaO) and magnesium oxide (MgO) are added to the furnace in order to build a
slag layer on top of the steel. This slag layer traps the various oxides of impurities that
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dissolve into molten metal and thus function as a recarburiser. Example 4 provides
actual on-site trial data for a carbon-containing polymer (waste rubber) as a recarburiser
in a transfer ladle and in a ladle furnace.

The methodology of Examples 1 to 3 involves the removal of volatile matter
(VM) prior to testing for carbon dissolution, whereas the method of Example 4 (being
an on-site trial) involves no such prior removal. Thus, the data of Examples 1 to 3 is not
directly comparable with the data of Example 4.

It should also be noted that the type and quality of metallurgical coke that was
employed varied between Examples 1 and 2 and Example 3, and it was this variation
that was noted to contribute to different outcomes on the carbon dissolution into liquid
steel. Thus, a direct comparison does not apply between the results of Examples 1 and 2
and Example 3.

It was further noted that experimentation into the effects of the coke
characteristics, and also the waste plastic characteristics, could be performed, whereby
those characteristics could be optimised to enhance the carbon dissolution into liquid

| steel.



production process is shown in Figure 5. Figure 6 shows a detail of the
steel being tapped into a ladle, and Figure 7 shows a detail of the ladle
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raw samples and samples after combustion in the drop tube furnace and the horizontal
tube furnace was almost constant at 64.5%. It was therefore understood that the
combustion of Met Coke in the drop tube furnace and the horizontal tube furnace did
not change its carbon content under the experimental conditions. When Met Coke was
mixed with plastics, the fixed carbon content increased after combustion in the drop
tube furnace and the horizontal tube furnace, whereas volatile matter decreased

significantly.

Table 1 - Proximate Analysis of HDPE and Met Coke samples

Proximate Analysis

Samples %Moisture | %Ash %VM %Fixed
Carbon

Raw 1.30 31.80 2.40 64.50

After 1.30 33.50 0.70 64.50

Met Coke DTF

After 0.60 33.70 0.90 64.80
HF

Raw 0.70 22.60 36.00 40.70




m xture of 30% HDPE and 70% netal | urgical coke into liquid steel at 1550C
to check for suitability for use in ladles and | adl e furnaces. The
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combustion in the drop tube furnace and the horizontal tube furnace, the X-ray pattern

of the residue samples still shows a hydrocarbon peak of plastics having a low intensity.

This indicated that the plastics would be suitable for use as a recarburiser.

Example 2 - Experimental Details for Waste Plastics Dissolution

Carbon dissolution from 100% metallurgical coke and the mixture of 30%
HDPE and 70% metallurgical coke was investigated using the sessile drop technique.
Firstly, material to be investigated was ground and sieved to obtain particles of size less
than 1 mm and then combusted in the drop tube furnace at 1200°C in 80% nitrogen and
20% oxygen atmosphere. The residue collected from the drop tube furnace was found to
contain high volatile matter content. Thus, it was devolatilised again in the horizontal
tube furnace at 1200°C in an argon atmosphere for 15 minutes. The collected residue
was again ground into powder using a grinding machine and then used for the carbon
dissolution experiment.

To make the substrate, approximately 1.6 g of residue sample was used. The
residue was compacted in a steel die under 7 KN load applied using a hydraulic press.
The substrate obtained from the die had a top surface area of 3.14 cm®. The substrate
was placed on a graphite sample holder, and then approximately 0.5 g of electrolytic
pure iron (99.98% Fe) was placed on the centre of the substrate. The carbon dissolution
experiment was run under an inert argon atmosphere at 1550 'C. The sessile drop
assembly was firstly put in the cold zone of the horizontal tube furnace where the
temperature was approximately 1200°C to protect the sample holder from thermal



and raw plastics were firstly anal ysed, followed by their m xtures. Then,
their residues after conbustion in the drop tube furnace and further
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exper i nent fortiaddehyde. Bakelite consists of C, H and O atoms. The chemical composmon

depends on the relative phenol to formaldehyde ratio used (1:1 or 1:2). However,
CaCQ; is commonly added into commercially grade bakelite as a filler.

To prepare the samples, Bakelite and coke were blended in a ratio of 30% and
70% respectively. The mixture was crushed in a jaw crusher, was sieved to a size of less
than 1 mm, and was then mixed homogeneously in a ball mill. The mixture was fed into
a drop tube furnace (DTF) at the rate of 0.52 g/min and combusted at 1200°C in an
atmosphere of 20% O, and 80% N,. A schematic diagram of the drop tube furnace is
shown in Figure 5.

Carbonaceous residues were analysed for proximate analysis and ash analysis.
The proximate analysis values of all residual chars are shown in Table 2, and include
the fixed carbon, ash, volatile matter and sulphur contents. The chemical composition

of ash in the residue samples was also analyzed and is reported in Table 3.

Table 2 Proximate analysis
Composition (wt%) Coke Bakelite/Coke
Fixed Carbon 75.5 68.1
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substrate, approximately 1.6 g of the powder residue collected from the DTF was put in

a die and compacted by applying 75 KN of force using a hydraulic press. The substrate,

with a top surface area of 3.14 cm?, was placed on a graphite sample holder.

Approximately 0.5 g of electrolytic pure iron (99.98% Fe) was placed on the centre of

the substrate. This assembly was first placed at the cold zone of a horizontal tube
furnace where the temperature was 1200°C and sealed while Ar gas flowed through the
furnace at the rate of 1.0 L/min. After approximately 15 minutes, the assembly was

inserted into the hot zone where the temperature was 1550°C. The reaction time was

noted to start when the metal completely melted and formed the droplet. Samples were
quenched after 1, 2, 4, 8, 15, 20, 30, 60 and 180 minutes by sliding the assembly into

the cold zone thus terminating the reactions occurring on the metal/carbon interface.

The schematic of the horizontal tube furnace is presented in Figure 6.

After the experiment, the carbon content of the metal droplet was measured
using a Carbon-Sulphur analyzer (LECO CS 230). Metal/carbon interface and the
reaction products were investigated using a Scanning Electron Microscope (SEM
Hitachi 3400X) coupled with Energy dispersive Spectroscopy (EDS).

Results

Carbon pick up from Bakelite/Coke blend by liquid iron as compared to coke were

plotted with time and are shown in Fig. 7. The data was tabulated and is presented in Table

4.
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The first polymer trialled was a high density polyethylene (HDPE) which was
observed to contain about 85% bonded carbon and 15% bonded hydrogen compared to
the existing recarburiser containing about 95% carbon. The first trial was conducted
using virgin plastic rather than recycled material to optimise the conditions and provide
feasibility of converting to recycled material.

The majority of trials were conducted with polymer charging into the EAF ladle
just prior to tapping, however further trials were also conducted at the ladle furnace.
Polymer was added to the ladle while it was in the isle before being moved into the
tapping position. 10kg of polymer was weighed out into buckets ready to be added to
the ladle. Once the electric arc furnace sample was taken, the amount of recarburiser
required was taken from a recipe. Polymer was then added to the ladle (10kg) and the
volatiles were allowed to burn off, leaving a residue high in carbon. Normal (known)
recarburiser was optionally added on top of this according to the recipe. The ladle was
then moved into the tapping position and tapped.

Trials at the ladle furnace were performed upon arrival where polymer material
was added on top of the steel over the porous plug and allowed to dissolve. The data
taken for the EAF ladle was initial carbon content, plastic added, recarburiser added,
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approxi mate a The process steps were as follows:

1. The ladle was taken off the pre-heater and placed in the ladle car.

2. The ladle furnace operator inspected the ladle brickwork for possible damage and

sanded the slidegate nozzle.

3. The ladle was transferred to the EAF for tapping.

4. Prior to being moved under the taphole, carbon additions in the form of 10kg bags of

coke were added to the ladle, according to the percentage of carbon in the steel. Where

polymer recarburiser was solely being used, this step was omitted. Once the required

number of bags had been added, the ladle was moved under the taphole.

5. Aluminium bars (30-80kg) were added to the ladle base to reduce alloy oxidation

during tapping. The polymer recarburiser was then placed on top of these bars.

6. The taphole was opened and mats/bundles (Figure 11) of polymer recarburiser were

continued to be added to the ladle in 10kg batches, according to the percentage of

carbon required in the steel/alloy.

7. Alloying additions, such as ferro-alloys, were added to the ladle once a quarter of the

ladle was full.

8. Flux additions were added to the ladle shortly after the alloying additions. Depending

on the grade of steel being made, which stipulated the amount of recarburiser to be

added to the ladle, some of the carbon additions were also batched into hoppers, prior to
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i ndi cate an dtcepta carbon_pi ck-up he Use of 1p a/mar
recar bur i s&ended carbon was dissolved into the steel. The result of this calculation was plotte

and is shown in Figure 12C. There was only a slight increase in the disparity between
the "PLASTIC" and "RECARB".

From this analysis it was noted that the particular form of the metallurgical grade
carbon recarburiser resulted in a more efficient uptake than that arising from the form of
polymer recarburiser. The difference was attributed to carbon losses from gaseous
emissions (i.e. in the form of CO/CO,) whereby a portion of the polymer combusted
upon contact with the molten alloy. '

From this, the format (e.g. shape and dimension) of the polymer was optimised
to ameliorate and minimise such combustion. In this regard, reducing the amount of
surface area of polymer recarburiser whilst increasing its mass, in each addition, was to
be further optimised.

In general, the experiments demonstrated that waste plastics and waste
rubber can provide an effective alternative to coke and graphite for the recarburisation
of ferro-alloys. Thus, an effective means for using and consuming the vast quantities of
waste plastics and rubbers in society is provided.

Whilst a number of specific embodiments have been described, it should
be appreciated that the method can be embodied in many other forms.

For example, whilst specific waste plastics and waste rubbers have been
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conponents in the m xtur t he I ght of plastic,wa | tiplied by 0.85 and
Che’recar biapesast pedisty sud i, Aometnd ekl Fallis PRl Eh B v oc
into the swhetdrial Tkothesfoths of intthstsaleal domestiowasia Soptoes thaticwrestlys shown in

Figure 12C Vorr @i Sk ] .| LRASE ingthe disparity between the
"PLASTI C' gﬁ%aﬁﬂgﬁﬁg%mgﬂhfgg¥§%?§n%ﬁgﬂ%s|s i?b%gé noted that the particular
form of the netall ur b harlagpgwhichdplew, asarell #unithenreseding deserintionathgor e
efficient yRir@k&nigiahet tald i@s,rdgrﬁmﬁﬁtiwomims fc@mphga‘ aR@ M YOTRrise €Y & dedi ser .
The difference was, attributed to carbon | osses from gaseous .em. s s (i.e.
in the for AR 81 NEHSOSTISFABRY BRATLXGHISIVE QR "GInstsHRS B@Vﬂ%e?ené% mgg[bé{z{‘%%%n
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di mensi on) of the polyner was optim sed to aneliorate and m nim se such
conbustion. In this regard, reducing the amount of surface area of pol yner
recarburiser whilst increasing its mass, in each addition, was to be
further optim sed. In general, the experinents denonstrated that waste

pl astics and waste rubber can provide an effective alternative to coke and
graphite for the recarburisation of ferro-alloys. Thus, an effective neans
for using and consum ng the vast quantities of waste plastics and rubbers
in society is provided. Wilst a nunber of specific enbodi mnents have been
described, it should be appreciated that the nethod can be enbodied in nmany
other forms. For exanple, whilst specific waste plastics and waste rubbers
have beendescribed, it will be appreciated that the carbon-containing

pol ymer may cone froma w de variety of sources including (but not limted
to) waste polymer from white goods,



waste carpet (especially underlay), autonotive scrap residue, textiles,

buil ding waste material and other forns of industrial and donmestic waste.
Sour ces twetooums®mt |y represent a di sposal or environmegrau2o®@gweiar e
preferred. hi the clainms which follow, as well as in the preceding
description, the word "conprising" (andgts grammtical variants "conprise"
and "conprises") is used in an inclusive sense and not an excl usive or
"consisting only of sense, whereby furfher features can be associated with
the features as recited.Clains 1. A n for recarburising a nolten
ferro-all oy in B A attleddor teaaiberifing aawdten fdreo-akdshinch ladlepr islinfymace, the ep of
adding a c -cont aj ni ) L. or in the
pol yrer is%{;ﬁe g’gt% ' '%@Jﬁ%ﬁ?‘ghg@@ ér)ce%ar %Jc;r}ﬁélglrn %(?19 i%ée}%?gjrerl%@g:b gy. 2. A
net hod as &iraaeewhensincthaipalymepiscadeptgd thiintdomes a wwrabpdses of Brferentlay-ni ng
polymer is adapted such that it pronotes dissolution of carbon fromthe
polymer into the nolten ferro-allqy. 3. A nmethaod as ¢lained in claim?2
wher ei n the adapthfedipdss cigiged ) i’fﬁ"rlf"’é‘F’ﬁH’cﬁ’F%‘é’Fﬂ*’éﬁgme n%"f“cl"Btaf‘H%ti on as
a recar bur psgnet &gdapea sutidasit pRnwiesaiiésolitivh v cirben Soaphe palyneoifto gur at i on
of the pol yner %gﬁfe added to the ladle or ladle furnace prior to charging.
4. A net ho"*FBOEHTHRF X any one of the preceding clainms wherein the

car boncont ai ni ng pol yner conprises polynmer |ayers bound together to forma

pl ock. 'S. A et §ol fifndd A diifhel th A © Whelin IHBARIEESAI e OIGHILE fophaH ©1 - -
for a ladle, the carbon-contarning polynmer Is added into the’|adle prior to
t he t appi nghapenablgstitte funetion as|a resarpusisesamuyises thegteppfioptimasing thssbape t ne
car bon- contgh %Wl&flﬁfthé Soldeed beatided ta8hd 1adRAS 2adlk filinave pRidk & t he nol ten
ferro-alloy fromthe ladle.” 6. A nethod as clainmed in any one of the

pr ecedi ng chafge: wher ei n the car boncont ai ni ng polyner is a waste plastic or

rubber. 7. A nethod as clained in any one of the preceding clains wherein

th bber is f d t. : - L '
of the. pr eceai i PSR Sy B iiosfhe pleBiP iR AGLARL oY P08

al | oy. containing polymer comprises polymer layers bound together to form a block.

s

5. A method as claimed in any one of the preceding claims wherein:
- for a ladle, the carbon-containing polymer is added into the ladle prior to the tapping
of molten ferro-alloy thereinto; ‘
- for a ladle furnace, the carbon-containing polymer is added into the furnace with or

onto the molten ferro-alloy from the ladle.

6. A method as claimed in any one of the preceding claims wherein the carbon-

containing polymer is a waste plastic or rubber.

7. A method as claimed in any one of the preceding claims wherein the rubber is

from a used tyre or belt.

8. A method as claimed in any one of the preceding claims wherein the ferro-

alloy produced is steel or steel alloy.

9. A method as claimed in any one of the preceding claims wherein, in addition
to the carbon-containing polymer, another source of carbon is added into the ladle or
ladle furnace, with the other source of carbon being one or more of coal, coke, carbon

char, charcoal and/or graphite.



9. A nmethod as clainmed in any one of the preceding clains wherein, in
addition to the carbon-containing pol yner, another source of carbon is
added i ntwotzhm/diadiie or | adle furnace, with the other seorad20dy/0aribon
bei ng one or nore of coal, coke, carbon char, charcoal and/or graphite.10.
A method as clainmed in any one of the pyeceding clainms wherein the ladle or
| adl e furnace forns part of an electric arc steel maki ng process. 11. Use of
a carbon-cont ai ni ng pol as a recarburiser of a ferro- aIlo¥ a |ladle
or Tadle furnack)- Aimethosas glaineedinay one of\hs prrosdingkaes Hherein the ladle or

car bon- confaidufthc® VritlBhrtio§ a Sledici ane steélmaking pestesHf clains 2 to 4, 6 or

7. 13. A nmethod for recarburising a nolten ferro-alloy, the nethod
conprising the step of contacting the alloy with a carbon-containing

pol ymer that cahl.f{Usaof & oarbas-cantrimoey fmiymeess, a reterbafser ofefepoltallopnnbhas a
format whi I ntacts the nolten ferro-alloy, pronotes dissolution
of carbon E@%ﬁ%ﬁ%ﬂeplPéﬁér into the nolten ferro alloy. 14. A nethod as
claimed in claim13 wherein the polyner format conprises a unit that is

di mensi oned so ?‘féﬁs@ agblﬁirﬁ@(ﬁﬁ cidid IGIX\PH&@H tRESBGLCEHARINEPoBiMrgs A0 i tS
mass. 15. A nethod as clained in claim 14 wherein the dinension of the

pol ynmer i sdefinedin aayonerfigkimgizted: P88'e or 1adl e furnace.

13. A method for recarburising a molten ferro-alloy, the method comprising the
step of contacting the alloy with a carbon-containing polymer that can function as a
recarburiser, whereby the polymer has a format which, when it contacts the molten
ferro-alloy, promotes dissolution of carbon from the polymer into the molten ferro-

alloy.

14. A method as claimed in claim 13 wherein the polymer format comprises a

unit that is dimensioned so as to minimise its exposed surface area relative to its mass.

15. A method as claimed in claim 14 wherein the dimension of the polymer is

optimised to the given ladle or ladle furnace.



