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Abstract

The article describes the optimization of the mejltbrass. Brasses, as one of the most popular afoyapper, deserve special attention
in the context of the processes of melting, whitkurn would provide not only products of bettealify, but also reduce the cost of their
production or refining. For this purpose, severtddi®s carried out deriatographic (DTA) and thermegnetric (TG) using
derivatograph. The results were confronted with phegram SLAG - PROP used to evaluate the physicoitta properties of the
coatings extraction. Based on the survey and assabfghe program can identify the most favorablgsido - chemical properties, which
should be carried out treatments. This allows fag snixtures referred configurations oxide matmntaining specific stimulators of the
reaction. Conducted empirical studies indicate avergence of the areas proposed by the applicatighould also be noted that the
program also indicates additional areas in whichawy out these processes would get even bett@ptimize the melting process, the
results.
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1. Introduction 2. Optimization of refining brasses

All products made of copper and its alloys, alsoluding
brasses [1-7], are widely used in the modern wdttause of its
use of the copper part recycled to the total comgiom of the
metal over the years is a growth. It is largelytated by

2.1. The concept of optimization

In order to optimize the melting process brassesuding the

economic conditions of obtaining the metal frormpaiy sources
relative to the source of the waste. An importdatnent of the

whole process is adequate segregation of copper #t® other

alloys. Particularly significant impact here arefsalloys as brass
or bronze, which, due to its properties and theersive use
should be subject to a separate melting and refipnocesses [6-
8].
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best conditions refineries - reducing agents, canubed very
widely used method of thermogravimetric analysisTAD and
differential thermal analysis (TG) as proposed hWABydatek
[7,8]. Using the method described above can beiechrout
studies aimed at reducing factor EW appointmenth wain
indication of the mass. Comparing the values repdrtéhe table
can be used to determine the properties of reducfiger as
weak, strong, or an average of reducing or evedatixn [9-11].
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Table 1.
Arrangements for the description of the refinefids
Value of EW  Value of r

achieved at the level of -20 kJ / mol, while thesmandex r was
as high as -40%. A very important effect is the fhat the result
was achieved already at a temperature of 1320 Kechms the

No. [kJ/mol] [%] Interpretation lowest of the cases previously analyzed.
1 << << -10 Strong impact In the second case it was decided to examine fferatit mix
of reducing slag, this time composed of & (13%), SiQ (23%), CaO
Weak impact (52%), BO3 (8%) and MgO (4%). As the non-metallic inclusions
2 <<0 10<r<-1 of reducing were introduced to 20% G0. The results are shown in the
3 <0 1<r<0 No imp&}ct of foIIowing table.
reducing
Of no The impact Table 3.
4 >0 account of oxidative Selected results of tests for the refining proaessieling brass
MO59 - inclusion of CyO
Al,O; CaO SiO, B,O; MgO
2.2. Results B ORI B N N
13 52 23 8 4 20%Al
Based on the findings presented in Chapter 2.1, raasigies 50%AI
of studies analyzing the impact of various chemrealgents on 2 13 52 23 8 4 10%C,
the ability to refine the extraction coating on these of the oxide 50%6A
under conditions of optimal melting process brassast, the 10°/OC’
circuit arrangement has a base consisting of aumgxdf oxides: 3 13 52 23 8 4 204 (C;E, +
Al,0; (9%), SiQ (57%), CaO (22%), N® (8%) and MgO (4%). NaF as 1:1)
For the system as a non-metallic inclusions intcedu 30% >0%M .
oxides SnO, ZnO and PbO on the relative composttioh:3:2. 4 13 52 23 8 4 g n,
The following table shows the results obtained. 100 %C
5 13 52 23 8 4 A0%CaG,
Table 2. 20%Al
Selected results for the refining process modetirgss MO59 - 6 13 52 23 8 4 40%Cag,
inclusions SnO, ZnO and PbO 20%Mn
Al,O; CaO SiO, NaO MgO
S O MO O M ORI ) Other No. IN Ew 1 T
20%ALC [%0] [kJ/mol] [%0] K]
1 9 22 57 8 4 47
10%C 1 20(Cy0) +1 +1 >1273
40%AI,Cs, 2 20(Cy0) -35 -10 >1273
2 9 22 57 8 4 10%C, 3 20
5%(NaCl + (Cuy0) -10 -10 >1273
NaF, as 1:1) 4 20(Cy0) -210 -20 >1273
0,
40 /"()A"‘C& 5 20(Cy0) -370 -50 1200
3 9 22 57 8 10%C,
5%(NgCO; + 6 20(Cy0) -140 -15 1210
NaCl as 3:1)
409%AI,Cs, Also in this case, very good results were obtained
4 9 22 57 8 4 10%C, to optimize the melting brass. The best value abtimixture of
5%(N&B4O7) slag in 5 cases where the calculated energy indféxwas at the
level of -370 kJ/mol, while the mass index r unrBl0%. The
No. IN EW r T temperature of the process was carried out asotivest of the
[%] [kd/mol] _[%]  [K] analyzed for this case and amounted to 1200 K.
1 30(SnO+ZnO+PhO 1 5 1410 In the final stage of the study it was decided xargine
as 1:3:2) several different configurations mix M5 - Si0O, - NaB,O; in
2 30(SnO+ZnO+PbO -40 15 1480 conjunction stimulators with different configurat®in the form
as 1:3:2) of NaCl and NaF. First, the system was tested omahgposition
3 30(SnO+ZnO+PbO 20 30 1390 of Al,O; (50%), SiQ (10%) and NgB,O; (40%), adding said
as 1:3:2) stimulators in various combinations. In additiorgnrmetallic
4 30(SnO+ZnO+PbO 20 40 1320 inclusions were used as oxides,Owand ZnO, with a total weight
as 1:3:2) of 30% of the sample, while maintaining a ratidld. The results

Analyzing these results it can be seen that the fesslts
were obtained when refiners 4. The energy index EAftib
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are shown in the following table.
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Table 4.
Selected results of tests for the refining proaessleling brass
MOS59 - inclusions of Cu 2 O and ZnO

Additional factors

" . 0
No. Composition of basic slag [%] stimulators [%]
Al,O3 Sio, Na,B,O; NaCl NaF
2 50 10 40 15 -
3 50 10 40 - 10
4 50 10 40 15 10
Oth N 1) EW T
er — r
No. o Cu,0/Zn0O o
[%0] as 1.2 [kd/mol] [%0] K]
40 30 -20 -5,0 1480
40 30 -25 -5,0 1480
4 40 30 -130 -30 1300

As can be seen, the best refining capacity shoms<aure of
the composition of the third. This is achieved hemergy index -
130 kJ/mol, and the component to 30% by mass. Tkadb
obtained using the above values of the two stimwmain an
amount of 25% by weight of the sample while mamitag a 3:2
aspect ratio. It should be noted here that the ¢eatpre of the
process was now 1300 K, which from an economic tpafirview
is highly desirable.

In the second case the sample was examined merely

consisting from Nz#B,0; (60%) and Si® (40%) using a similar
amount of non-metallic inclusions and a combinatioi the
stimulators. In the conducted study, the resultstaiobd
in the following table.

Table 5.
Selected results of tests for the refining proaessleling brass
MO59 - inclusions of G0 and ZnO

Additional
Composition of basic slag  factors -
No. [%] stimulators O(E/her
[%] [%0]
AlLO; NaB,O; SiO, NaCl NaF
1 - 60 40 15 - 40
2 - 60 40 - 10 40
3 - 60 40 15 10 40
IN [%]
EW r T
No. Cw,0/Zn0 o
as 1:2 [kJ/mol] [%] K]
30 -25 -10 1410
30 -35 -20 1380
30 -45 -20 1350
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It turns out that the same composition as the pterao
in the previous study has allowed to obtain thet besults.
Energy index EW was -45 kJ/mol, while the mass xnde -20%.
Here too, the process temperature was the lowsdtit amounted
to 1350 K.

Conducting these studies indicated that the mosbrédole
conditions for melting brass overlapped with thestbesfining
abilities slag mixtures. Is this allows, howeveraw the thesis of
the close and the associated correlation of these walues.
A recent study carried out for the composition d§@ (50%)
and SiQ (50%) answers this question by giving a negative
answer. The results of a recent study are preseintethe
following table.

Table 6.
Selected results of tests for the refining proaessleling brass
MO59 - inclusions of &0 and ZnO

Additional
NoO Composition of basic slag  factors -
' [%] stimulators ~ Other
[%] (%]
AlLO; SiO, NaB,0; NaCl NaF
1 50 50 - 15 - 40
2 50 50 - - 10 40
3 50 50 - 15 10 40
IN [%]
EW r T
No. Cuw,0/Zn0O 0
a5 1.2 [kJ/mol] [%0] K]
1 30 -5,0 -2,0 1380
2 30 -25 -3,0 1430
30 -65 -10,0 1480

Also in this case turned out to be the most preterr
composition of the pacemaker using the same amasint the
previous examples. The energy index, in this cases
-65 kJ/mol, while the mass index -10. It shouldnioged that the
process temperature in this case was 1480 K, andadt the
highest presented during the research. Shouldftirerapply for
the selection of components of slag-forming mixsunrghich will
minimize the melting temperature, and hence thet aufs
performed processes.

2.3. Summary of laboratory tests

To summarize the above experiments it can be cdadlthat
the best blend of slag composition to optimize phecesses of
melting brass sample was determined by the numbir the
second study. Only this sample received the lowssiperature
process at 1200 K and the best properties refirgrargy index
EW -370 kJ/mol and the mass index r -50%.

Conducting these studies raises the question. laindg
empirical research confirms brass melting procgssmization
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with application SLAG - PROPto asses extraction of

physicochemical properties of coatings [11-14].

3. Analysis of programoptimization
using SLAG - PROP

After the program had to choose a usgeresting boundary
conditions associated with the exploratiamea. Then select the

base point stop for refiningnelting atmosphere and the search
criterion with respect tatemperatur. Because of the above
considerations limit temperaturevas 1480 K value, this
temperature was taken as ttmaximun, while maintaining the
appropriate value changes 12G7As the minimum temperature
was also adopteaninimum temperatu taken from empirical
research which is 1200,Kand thereforeapproximately 927C.
After the filtration of a databag@ovided he following results.

Areas that meet your criteria:

Type of slag: Al,0,

Found areas that meet your criteria: 11

- CaO - 8iO,

Features found areas:

Temp. || Temp.||[Viscosity|[Viscosity{| Wettability || Wettability ||Surface

[ Change the search criteria ] [

Declare the new properties ]

The main menu

Fig. 1.Screenshcfor the selection of areas that meet the criteria
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Found areas that meet your criteria: 4

Areas that meet your criteria:

Type of slag: AL, 0, - CaO - SiO,

Features found areas:

|| Wiscosity|[Viscosity|| Wettability || Wettability

Mass of || Mass of
A1203(A1203||Ca0|(Cal

Change the search criteria

Declare the new properties ]

The main menu

Fig. 2.Screenshcfor the selection of areas that meet the criteriia

The program offered 11 areas that meet the crisgréxified
by the user. The optimal temperature for meltingsbr by
application area is marked with an index of 180.aMehile, the
designated r@a during the experimental program was on
second place. If the user will look at the areaidattd by the
description of the program will recognize that theelting
temperature of the area, depending on the composif an
additional in the range from 97C to 1700C, wherein it appeal
that at a temperature of 17 can be obtained energy index E-
140 KJ/mol and a mass index r #A5%, with the exac
composition of AJO; and slag mix (9%), Si, (57%), CaO
(22%), NaO (8%), MgO (4%). As can be apciated, the
database program is so broad that it is easy anglagven bette
conditions, in the context of process optimizatioglting bras:

Going therefore further illustratezburse o the proceedings,
changed the search criteria, the program asikiggu can get an
even better line-ups slag mixtures foptimization o melting
brass. As the minimum temperature limélue is entere 419C,
while the maximum value specifieat a level the previously
described as the maximum, or 927In respons: obtained a list
of the 4 areas shown in the figure below.

In this case, it is worth noting the arsmrked numb¢ 368
After getting acquainted with hesccurate descriptic can receive
information that a sample can be meltdtad: at a temperature
of 970 K, which is about 69T, to give theaverag reduction
effects. Energy index EW reaches a valud 2t kJ/mol, and the
mass index r = -10%, withhe exact compositic with the
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following composition: AJO; (18%), B,O; (6%), CaO (12%),
Na,O (22%), SiQ (42%).

4. Summary

Summing conducterksearch and analy on how to optimize
the melting process brassean be see excellent coincidence
with the results presentdry the applicatio SLAG - PROP with
the results derived fronempirical researc. It should also be
noted that the program can alsalicate additional areas worth
attention, which optimize theggocesse meet the criteria posed.
Using therefore proposempositions ¢ blends of slag produced
by the program, as well asonfirmec experimentally can be
largely melting process optimizatic, and hence significant
economic savings.
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