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Aluminium-Cement Industry Collaboration Scenario




Subject: Action Plan for Creular Eeonomy - Metal (fetous and non-ferrous),

Madam / Sir,

NIIT Auyog, vide OM. dated 04032021, consttted a Commitee on Cireula
Economy: Serap Metal (ferrous and non-ferrous) wnder he chairmanship of Additional

Secretary, Ministry of Steel, The Committes has finglised the teport / action plan and the
same was shared with NITT Aayog,

Thereafer, NTTT Aayog, Vide OM daed 09.1.1021, NTTI Aagog has forwarded te

Action Planfor Cirular Economy with imelines or implementaion. As perthe ction plen,

vrious actons have been marked for Minishy of Mines, In this egad, Ministry of Mines
has identfed the orgaizatons or implementaton of the sid action plan on the pois
petaining fo inisryof Mines, Thelistof ations long ith the mplementing organization
1§ affached in Annexure A, B and C,

You arerequested 1 take necessry action nd fumish yourcommentyaction plan, by
315t December, 021 at the ‘Iatcst

Encl: As above

Yours faithfully,

i QM/‘T\D’A

CIRCULAR ECONOMY
IN METAL SECTOR




Action Plan - Status
™ Ref | Agency | Action | WorkDone | Status |

Policy drafted-  Submitted

ﬁfmex ~ MOEF&CC, Zero waste management Primary 08-06-2022
ltem No: 1MoM policy for Al, Cu, Pb & Zn Policy drafted -
Secondary
A Guidelines for mandating
A_””ex‘ MOEF&CC, + Red Mud utilisationin  Guidelines
It:em No:4 MoM cement industry formulated
' * Dry stacking of red mud
Guidelines for mandating use _
Annex — MOoEF&CC.  of SPL R Submitted
A; / uIaetines 02-08-2022
ltem No: 5MoM * Cement industry formulated
* Captive Power Plant (CPP)
SOP and compliance to air
Annex —

MoEF&CC, ollution norms for recover _
A; > y Policy drafted

ltem No: 9MoM, CPCB  of Zn from EAF/IF dust of

steel industry






Annex — s :
- Guidelines for environmentally sound management of SPL:
It’em No: i. Mandating the use of SPL in the cement industry
485 i. Mandating the use of SPL in the CPP
Contents
1. DEFINITIONS 12. SIZE OF PLANT AND EFFICIENCY OF UTILISATION
2. BACKGROUND 13. PROCEDURE FOR GRANT OF AUTHORISATION & CHECKLIST

OF MINIMUM REQUISITE FACILITIES
3. SOURCE OF WASTE

14. PENALTY FOR NON-COMPLIANCE
4. BENEFITS OF CO-PROCESSING / CO-FIRING

15. EPR CERTIFICATE GENERATION
5. MINIMUM PERCENTAGE UTILISATION

16. TRANSACTION OF EPR CERTIFICATES
6. TARGETS

17. ONLINE PORTAL FOR REGISRATION AND DATA UPLOADING
7.  RESPONSIBILITIES

18. PROSECUTION
8. Ssop

19. VERIFICATION AND AUDIT
9. RECORD / RETURN FILING

20. NORMATIVE REFERENCES
10. SITING OF INDUSTRY

21. BIBLIOGRAPHY
11. EMISSION STANDARDS

WASTE & UTILISATION SPECIFIC COMMON FOR SPL & RED MUD - CPCB WASTE SPECIFIC REFERENCES




2 BACKGROUND & 3 SOURCE OF WASTE

Waste No of units generating waste Annual waste
generation
Spent Pot 7 smelters 1,20,000 tons
Line

Utiliser industry details

The annual installed capacity of cement production: 509 million tons
Cement production during FY21: 300 million tons

143 integrated cement plants
102 grinding units
5 clinkerisation units

62 mini cement plants




5 MINIMUM PERCENTAGE UTILISATION & 6 TARGETS

Targets for SPL / Red mud utilisation in various
potential applications

S Minimum Target year from the

No Percentage date of issue of
utilisation of SPL this notification

1 Preluding work ]st — 2nd

2 20 3rd

3 30 4th

4 40 gth

5 50 6th

6 60 7t

7 70 8th

8 80 gth

9 100 10th

Legacy Waste

1 25 5th

2 50 10th

3 100 15t

Minimum content of

e Red mud in cement: 0.5 - 3% of
total raw materials

* SPLin cement: 0.25% to 3 % of
total fuel requirement

e SPLin fuel: 0.5% to 3% of total
fuel requirement

» or as optimized based on trials
conducted by cement
industries



Aluminium Industries View

* SPL has F, Na & C, which are potentially
T —— valuable in industries

* F present is beneficial for reducing

i temperature of Clinker (fluxing) by
" 3 ~100°C

' | - Due to large  quantities  of

lime/Limestone, F(g) is scrubbed from
kiln & fixed in clinker CaF,.

Wik « Na can benefit operating fuel with a high
=  amountof S

~| * NH3 & CN present in SPL reduce Nitrous
* Oxide (NO,) emissions from the cement

kiln by ~1/3", and outcomes are non-

hazardous, thereby falling in emission

norms of Cement plants.




Treatment of SPL -Examples

* Rito Tinto Alcan —Saguenay, Quebec, Canada
— Capacity 80,000 tons/year of SPL

— Process based on treatment of SPL with water and acidic
and basic solutions

— Products: Carbon, CaF,.......
* Alcoa —Gum Springs, Arizona, USA

— SPL mixed with lime and calcium silicate and treated in a
furnace at >700°C

— Cyanides are destroyed, and fluorides bound in CaF,
— Product can be land filled at a hazardous waste site

e BEFESA -UK
— Co-processing of SPL and salt cake from dross



Treatment of SPL -Examples

* U.S.-generated SPL was recycled up to 79% in
cement kilns in 2010

* In 2009, 7449 tones of SPL were recycled in
Australia, mostly in cement industry as AF

*Alcoa Worldwide Sustainability: Sustainability of Operations: Environmental: Emissions & Waste,
2012, http://www.alcoa.com/sustainability/en/info _page/operations_env_emissions .a sp, viewed on

1st March, 2012
*Alcoa in Australia: Environmental Management: Waste, 2012, http://www.alcoa.

com/australia/en/info_page/environ_waste.asp, viewed on 1st March, 2012



http://www.alcoa.com/sustainability/en/info_page/

Cement Industries View

1

Sizing, Hardness & crushability: Very
hard to crush and with Bond work index
of 40-45 kWh/t [HGI 44 (As it is), 55
(wash)]

Variability (Homogenisation): Cement
clinkering process is sensitive to small
changes in the addition rate of F and Na.

Process & maintenance impact: Abrasive,
high & variable content of Na and F with
high ignition temperature of carbon

Willingness to pay for co-
processing/proper disposal of SPL

Clearance from CPCB, lack of directives
from regulatory authority , friendly
disposal of SPL

Waste quantification and national
database on SPL

Safety & Transportation

Can be done. We are
doing it at INARDDC

Desired composition can
be achieved

Can be established

Unwillingness among
the two

Can be taken up

Can be tabulated

Non-issue



Origin of Spent Pot Linings (SPL)

Hazardous Waste | Kg/ton of

0 e m 32% Carbon Cathode
from Aluminium Aluminiu |
w 31% Barrier Refractory
I n d ust ry m m 15% Steel Collector Bar
Spent Pot Linings 20-30 m 11% Silicon Carbide/Nitride
: 6% Insulating Material
Dross (Primary) 15-30 R
m 5% Carbon Paste
Dross (Secondary) 80

Aluminium electrolysis cells renewed every 5 — 7 years

: J[+

Off-gas duct
Alumina

Anode rod
Carbon anode

Cutl
Carbon Fraction

Alumina
Electrolyte

Molten aluminium
Cathode

Current conductor
Insulation

Steel shell

Cut2
Refractory
Bricks




. 15t cu 2" cuy
Typlcal SPL Sn  Component carbotnaceous( Refracttory(44
Composition

Major components First Cut

56%) %)
1 ‘ Carbon 40 -75 0-20

(%) SPL 2  Total Fluoride (50- 10-20 4-10
Sio, 50)
ALO; 8 -20
Y0 remvam 3 | Free Al,O, 0-15 10-50
CaO 4  Metallic Al 0-5 -
C 54-66
F 6-12 5 | Calcium, CaO 0-6 0-8
Total Cyanide | 100-1000 ppm | .
Leachable Cyanide 6 Quartz, SIOZ 0-6 10-50
According to CPCB definition 7 ‘ Phosphorus, P 0-650 g/t 0-300 g/t
(2016) if any waste contains
v leachable cyanide of more than 8  Sulphur,S <0.1 <01
20 mg/lit (by TCLP method) 9 | Total Sodium, Na |5-15 1-5
and/or (40-60)
v leachable fluoride of more than _
180 mg/lit (by STLC method)is 10 Moisture 1-5 1-2
considered environmentally 11 | Total Cyanide, CN | 0.01-0.5 0-0.01
hazardous waste under the Class- .
Free Cyanide, CN 0-0.1 0-0.05

A category and required safe
handling.



SPL Technology Developed by JINARDDC
for NALCO /VEDANTA

Electrically heated rotary tube furnace at
JNARDDC Heat Treatment of SPL
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Temperature (°C)

HT SPL
HEAT TREATMENT UNIT e Water for leaching
-m (440-450"C, 50-60 min)
o || Screw 1 L
g feeder
= 5 TEACHING
SPL sample ; 9(:‘3:;\'}(.
(90-120 min)
Carbon portion g 70-80 °C
o Wash water \g/
\¥

Leached SPL DECANTATION UNIT

Filtrate Recycling
Decanted Washed filtrate

Recyciing; WASHING "
TANK Atsaturation of NaF
° Decanted (5-10 min) filtrate send to —G Lime (Ca0)
washed filtrate
Reaction Tank
Washed SPL Residue (6-8 hrs)
For sundry shing 1 ) caching Alec e
1 b ching
= =i Recycling of treated filtrate

SPL processing Material balance —— — X Bench Scale Unit at INARDDC

Precipitate
(Calcium fluoride) °;\‘a()}l liquor



Set up for 15t cut SPL treatment
(JNARDDC patented process)




Composition of SPL material

Characteristics of Solid product (Carbon residue)

(Untreated SPL)

Results of Treated SPL
carbon product and

Composition of treated carbon
product after two wash

Elements/oxides Composition untreated SPL Elements/oxides Composition
Carbon 70.14 % Carbon 81.21 %
MOiSture 1'75 % TR -1 T T d S W 55 CSIRCENTRAL INSTITUTE OF MINING & FUEL RESEARCH MOiSture 0-91 %

. T - 11 g NAGPUR UNIT - II
Crystalline 1.05 % e e AI203 8.39 %
Water CSIR:CIMFR - AN ISO - 9001 : 2008 INSTITUTION Sioz 0.2 %
A|203 8'34 % QP/RQMFé::: lys espect rmr_um amples re dfom]awahallN ehru o
Si02 0.17 % W e Drtoment s e o e Fe203 1.01 OA
St. Party Sample No. Weight —Goit | Ash GCV
Fe203 0.80 % | P mew | Wem a1 [Ca0 0.58 %
CaoO 0.72 % 1 Sample Code - 400(1) Res 60 0.5 206 6067 TOtal CN- 80-56 ppm
Total CN- 220.65 ppm ] ssmscoens | | = =] =0l Leachable ND ppm
LeaChabIe 118.60 ppm 3. Sample Code - 400(3) Res 533 0.5 201 6074 Non-leaChable 80'56 ppm

Non-leachable 102.05 ppm -~ 6 . Total Na* 5.52 9%
Tota' Na+ 9.52 i 0.15 (y 4. Original 0 14 286 28.

? Leachable 0.05 %
Leachable 4.26 % Ref:IS1350:arr:lllf(?)rhégivst&kshdetermina(ion. N I h bl 5 47 (y
Sampling not done by C..LM.F.R. Staff on- eac a e °

Non-leachable 5.35 % it ;r;"tmﬂ.;; e nD- oo

Total F- 6.90  0.38 % _oshuapnrs) Total F 4.43 %
Leachable 3.10 % e Leachable 0.03 %
Non-leachable 4.22 % Non-leachable 4.40 %
Observations of
i. Untreated S neasurement.
ii. Noremarka 1g the treated SPL

analysis




Criteria of SPL

NO criteria for SPL as AF by Indian Cement industry

Economics, availability, toxicity, volatiles,
grindability, emissions

Specific criteria to be defined for setting material AF

— Energy ................. ???
— Sodium ............... ???
— Fluoride............... ???
— Sulphur ................. ??7?
o kskskkk_______ 22222

Heavy metals ???

Other properties for even fuel combustion
— Particle size distribution
— High and uniform calorific value

— Free of detrimental contents like metals, glass,
minerals

— Moisture content



Conclusion

No way to escape the utilisation of SPL
with acceleration of CE & RE drives

JNARDDC has technology for the same

Cement industry must come out with
their compositional requirement of SPL

Profit sharing formula must be worked
out between the Aluminium smelter
and cement industry

SPL is a hazardous waste material that
can be transformed and safely re-used
by the cement industry, resulting in a
closed “industrial ecosystem”.



Thank You

Anupam Agnihotri 1089.2014
Director

Jawaharlal Nehru Aluminium Research
Development & Design Centre, Nagpur
director@jnarddc.gov.in

+91 7104220763

+91 9404084435

AT FIa
Ministry of Mines

www.jnarddc.gov.in



mailto:director@jnarddc.gov.in
http://www.jnarddc.gov.in/
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