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THE USAGE OF PETROLEUM COKE AS A REDUCING AGENT
IN THE SINTERING BRANCH IN THE PRODUCTION OF ALUMINA

This article presents the results of studies on the possibility of using an alternative
type of reducing agent used in the sintering branch instead of a reducing mixture of
Kuznetsk anthracite and Shubarkol coke.

The given comparative characteristics of the reducing mixture currently used at
Aluminum of Kazakhstan JSC and the proposed alternative — petroleum coke, show
the possibility of the latter in its application: petroleum coke, in comparison with
the used reducing agents, is characterized by a low level of ash content (0.2 % vs.
15.8 %) and reduced working physical moisture (5.0 % vs. 11.2 %), as well as high
lower calorific value (7900 kcal/kg vs. 5863 kcal/kg) and high carbon content (88.0
%vs. 75.1 %).

Two compositions of the slurry charge were prepared for the experiments using
the compared reducing agents: a mixture of Kuznetsk anthracite and Shubarkol coke,
as well as petroleum coke.

During the experiment, a decrease in the specific consumption of the proposed
reducing agent per unit of sinter by 7.4 % was revealed due to the reduced moisture
content in the tested petroleum coke in comparison with the reduction mixture used.
There is also an increase in the content of AL,O, to 88.9 % and Na20 to 96.1 %.

Keywords: aluminum production, reducing agent, sintering branch, aluminate
solution, alumina, red sludge.

Introduction

To date, due to the deterioration of the quality of raw materials in the aluminum
industry, special attention is paid to the regulation of the composition of charge materials,
in particular, in the sintering branch, for the full extraction of the necessary components
Al203 and Na20 and their transfer to an aluminate solution [1-5]..

One of the indicators influencing the quality of the resulting aluminate solution is
the selection of a reducing agent that is part of the sintering charge [6-8].

At the moment, a reducing mixture consisting of anthracite from the Kuznetsk coal
basin and coke from Shubarkol Komir JSC is used as a reducing agent for the sintering
charge [9,10].

Materials and methods

As an alternative to the reducing agent, it was proposed to use petroleum coke from
UPNK-PV LLP.

The chemical composition of the reducing agents is given in Table 1.
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Table 1 — The chemical composition of the reducing agents
The chemical composition
Wp ‘ Wa ‘ Aa ‘ Va ‘ S Qr Qdaf Corg
Name
% kcal/kg %
Reducing agents used: anthracite and coke
Anthracite | 10.6 0.9 14.7 2.9 0.2 5863 7953 75.1
Coke 11.7 0.3 16.8 2.9 0.4 5496 7761 75.1
Test petroleum coke
Petroleum | 5.0 0.5 0.2 8.3 1.5 7900 8 600 88.0
coke

For comparison, two compositions of slurry charge were used as feedstock, using
as a reducing agent:

anthracite from the Kuznetsk coal basin and coke from Shubarkol Komir JSC;

test petroleum coke from UPNK-PV LLP.

During the laboratory experiment, a charge was prepared from the dry components
that make up the sintering charge of the Pavlodar Alumina Plant in the following dosages
given in Table 2:

Table 2 — Initial charge

Name Charge Nel Charge No2
ar ar

Red sludge 75.00 75.00

Limestone 46.00 45.40

Soda ash Achinsk 8.00 7.70

Bauxite 9.10 9.20

Reductant 3.30 2.65

Total 141.40 139.95

Charge Ne 1 was made taking into account the reducing agent used, charge No 2
was made taking into account the tested petroleum coke.

The raw material was thoroughly crushed and, based on the calculated dosages
measured on laboratory scales, mixed in preheated corundum cups.

Then the resulting charge was placed in a laboratory high-temperature furnace and
sintered at a temperature of 1140 °C for two hours.

The resulting product was slowly cooled in the furnace, and then in the air, to room
temperature.

The products of each experimental sintering were crushed and leached with an
alkaline solution at a temperature of 70 °C. The results of sintering of the charge and
sludge of standard leaching are presented in Table 3:
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Table 3 — Composition of sinter and leaching sludge

Sinter Standard leaching sludge

Sieve charac- | Chemical analysis Modules Content Extraction

teristic

-1 mm ALO, |FeO, |SO, |M_  |M, [NaO |ALO, |NaO |ALO, |S O .
g sludge
= % % el % % %
Charge|39.0 19.3 16.8 [3.3 1.091 |2.081 |1.01 |3.87 95.4 86.7 7.0
Nel
Charge|26.6 19.8 16.7 [3.3 1.110 | 2.100 | 0.98 |3.41 96.1 88.9 10.1
No2

Results and discussions

During the experiment, a decrease in the specific consumption of the reducing
agent was revealed due to the reduced moisture content in the tested petroleum coke in
comparison with the reduction mixture used. Data on the specific consumption of the
reducing agent per ton of sinter are given in Table 4:

Table 4 — Specific consumption of the reducing agent

Name Amount of Amount of| Amountofreducing | Specific consumption of
charge, gram | sinter, gram | agent, gram reducing agent, gram per gram
of sinter
Reducing mixture of Pavlodar | 141.4 128.55 33 0.0257
Alumina Plant
Petroleum coke 139.95 111.43 2.65 0.0238
Conclusion

The use of petroleum coke has a number of advantages over the reducing agents used:

— petroleum coke, in comparison with the used reducing agents, is characterized
by a low ash content (0.2 % vs. 15.8 %) and reduced working physical moisture
(5.0 % vs. 11.2 %), as well as a high lower heat of combustion (7900 kcal/kg vs. 5863
kcal/kg) and a high carbon content (88.0 % vs. 75.1 %);

— the specific consumption of petroleum coke per unit of sinter was reduced by
7.4 % in comparison with the reducing agent used (0.0238 g/g vs. 0.0257 g/g);

— the results of laboratory standard leaching of sinters indicate an increased
extraction of useful components when using petroleum coke for the preparation of the
charge: up to 88.9 % for A1,O,; up to 96.1 % for Na,O.

Thus, the use of petroleum coke with UPNK-PV LLP as a reducing agent will
improve the technical and economic indicators of the sintering process, as well as
increase the degree of extraction of useful components.
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AJIIOMHAHUM TOTBIFBIH OHJIIPYJE KAKTAY TAPMAFBIH]JIA
TOTBIKCBI3JAHABIPFBIII PETIHAE MYHAN KOKCBIH AUJIATTAHY

byn  maxanaoa  Kysweyx — ammpayumi  men  Llybapxen — koxc
MOMBIKCHI30AHObIP2bILU KOCHACHIHBIY OPHLIHA KAKMAY MAPpMAeblHOA KOJIOAHbLIAMbIH
MOMBIKCHI30AHObIPSLIUUMBIY OAAMA MYPIH KOAOAHY MYMKIHOIei mypansl 3epmmey
Homudcenepi KeamipiiceH.

bByzinei xyni «Kazaxcmawn amomunuiiiy AK-oa kondauweiiamvin Kainwina
Keamipy KOCHACHIHbIH HCOHE YCHIHbIIAMBIH OANAMA — MYHAL KOKCIHbIY KeAMmipiieeH
CANBICMBIPMATLL  CUNAMMAMANAPBL  OHbIY  KOAOAHBLTY MYMKIHOI2IH Kepcemeoi:
MYHQIl KOKCbl NAOAIAHBIIAMbIH MOMBIKCHI30AHOBIPSLIUUMAPMEH CATLICIbIP2AHOA
Kyl KypamviHvly memen Oeneeuimen (0,2 % 15,8 %-2a xapcwi) owcone cymvic
Qusuxanvix viizanvinbly momenoeyimern (5,0 % 11,2 %-ea xapcvl) cunammanaovl,
COHOAU-aK, JHcozapvl memer dcary wcvlayol (7900 kxan/ke 5863 kkan/ke-ea Kapcol)
aicone acoaapul kemipmezi (88,0 % 75,1 Y%-ea xapcol);

Dxcnepumenmmep sHcypeizy YUliH CanbiCMubPMAanbl MOMbIKCHI30AHObIPSbIUMAapObl
KONOAHa OMbIPbIN, WAAMObL WUXAHBIY €Ki Kypambvl OatibiHOanovl: Kysneyx
anmpayumi men LLIybapren Koxc Kocnacwyl, COHOAl-aK MyHal KOKCbL.

DKcnepumenm OAPLICLIHOA CHIHATIAMBIH MYHAU KOKC KYpambIHOA2bl bLI2AI0bIH
asaroviia — OAUNAHLICMBL  KONOAHBUIAMbIH — MOMBIKCHI30aAHObIP2bIUL  KOCNAMEH
CanbiCMblp2aHOd  YCIHbLIZAH — MOMBIKCHI30AHOBIPSLIUMbIY — KYledcenmex  Oipnizine
waxKanoagel yrecmix wivtevtiviioly 7,4 Yo-2a momenoeyi anvikmanowt. Conoaii-ax, ALO,
Kypamviroly 88,9 Yo-ea scone Na,O-nviy 96,1 Yo-ea Oetiin dcoeapbliayvl OaKanaobl.

Kinmmi  ce30ep: anomunuil  OHOIpIci, MOMBIKCLI30AHObIPEbIUL, — KAKMAY
mapmaebvl, ATIOMUHUL ePIMIHOIC, 2TUHO3EM, KbI3bLI UIAM.
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NCITOJIB30BAHUE HE®TAHOI'O KOKCA B KAYECTBE
BOCCTAHOBUTEJIA B BETBU CIIEKAHUA
IMPU ITPOU3BOJACTBE I'"IMHO3EMA

B oaunoii cmamve npedcmasnenst pesynvmamul UcCi1e008anULL BO3MONCHOCU
UCNONBL306AHUSL ATLIMEPHATNUBHO20 BUOA BOCCMAHOBUMENS, NPUMEHAIOUe20Csl 6
6emeU CNeKaHusi @3ameH eoccmanogumenvHol cmecu Kysneyxozo ammpayuma u
xokca Lllybapxony.

Ilpusedennvle  cpaguumenvuvlie XAPAKMEPUCIUKYU — NPUMEHAIOWeENCs — Ha
cezoonauwnutl oenv Ha AO «Amomunuti Kazaxcmana» occmanosumenvHou cmecu
U npeonazaemou aibmepHAmubl — HepMAH020 KOKCA, NOKA3LIBAION 803MONCHOCTID
nocnedHe20 6 €20 NPUMEHeHUU: KOKC HeQmMAHOU 8 CPABHEeHUU C UCNOTb3YeMbIMU
B60CCMAHOBUMENAMU XAPAKIMEPUYEMCS HUSKUM YPOBHEM COOEPAHCAHUS 30IbHOCHU
(0,2 % npomus 15,8 %) u nonusicennou paboueti gpusuneckou enazoii (5,0 % npomue
11,2 %), a makace gvicokou Huswel meniomou ceopanus (7900 kxan/ke npomue
5 863 xran/xe) u evicokum cooepoicanuem yerepooa (88,0 % npomus 75,1 %),

s npogedenus sxcnepumenmos Ovliy no020mMosieHbl 08a COCABA ULIAMOBOU
WUXTBL ¢ NPUMEHEeHUeM CPABHUBAeMbIX Goccmanogumenei. cmecv Kysmneykozo
anmpayuma u koxca LLlybapkons, a maxoice HeghmaHo20 KoKca.

B npoyecce sxcnepumenma 6vi10 6v18671€HO CHUdNCEHUE YOETbHO2O PACX00a
npeoaazaemozo 60CCMAanosumens Ha eOuHuyy cnexa Ha 7,4 % u3-3a yMenvuenHozo
cooepoicanus 61a2u 8 UCNBIMYEMOM HeDMAHOM KOKCe 8 CPABHEHUU C UCTIONb3YeMOU
soccmanogumensrou cmecwio. Taxoce ommeuaemes nosviuienue cooepacanus Al,O,
00 88,9 % u Na,0 0o 96,1 %.

Kniouesvie cnosa: anomunuegoe npouzgo0cmeo, 60CCMAHOGUMEND, 6ENIBb
CHeKaHusl, aTtOMUHAMHBIL PACMEOP, 2AIUHO3EM, KPACHBLIL WIIAM.
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