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Over a billion tires are thrown away every year. It's now one of the largest waste streams on the planet. Their mode 
of manufacture and design makes them incredibly resilient and very difficult to be recycled. Material recovery and 
depressing need of a circular sustainable economy means that alternative means of recycling the materials in the 
tires is needed (Costa et al. 2022). One of the most promising means of doing that is using the thermochemical 
processes; pyrolysis being one of them. This is an area of significant interest for recovering different materials 
from rubber. The main products being a char (recovered carbon black, RCB), oil and gas (Han et al. 2023). The 
quality of the RCB is very variable, which restricted to reuse in rubber. However, there are alternatives of up ways 
of addressing and using this material and giving an enhancement to its properties and hopefully helping to address 
questions such as climate change. This study aims to develop methods to upgrade pyrolytic char into a product for 
use in carbon capture of CO2. 
 Pyrolysis analysis was performed on granulated tyre rubber (GTR) were pyrolyzed at 550oC in a rotary kiln 
in an inert nitrogen flow environment. Pyrolysis yields produced were 16.06% gas, 45.92% oil, and 38.03% char 
(RCB). Furthermore, RCB produced by pyrolysis were then impregnated with KOH as an activating agent and 
chemically activated in a ceramic tube at 800oC. The produced tyre-derived activated carbons (TDAC) were then 
demineralized and subsequently washed with RO water until balanced pH. This activation method successfully 
resulted in producing porous activated carbon with an increase of approximately 80% in surface area (from 73.83 
to >638m2/g), which is comparable to commercial activated carbon (AC). 
 The produced RCB characterised in CHNS ultimate analysis (carbon, hydrogen, nitrogen and sulphur 
content), proximate analysis via thermogravimetric analyser (TGA) for volatile matter (VM), fixed carbon (FC), 
and inorganics compositions, and Brunauer-Emmet-Teller (BET) surface area in a gas sorption analyser. Table 1 
summarised the characterizations analyses on the RCB. 

Table 1. Characteristics of RCB produced from end-of-life tyres (ELT) by rotary kiln pyrolysis. 
N: nitrogen, C: carbon, H: hydrogen, S: sulphur, MC: moisture content, VM: volatile matter, FC: fixed carbon, 
Ash; inorganics and as content, BET: BET surface area. 

 
 TDAC will be screened for CO2 capture applications by testing its CO2 adsorption capacity, adsorption 
selectivity between two gases (CO2/N2) and thermosorption vis TGA for adsorption/desorption cycles adopted 
from Bowles (2023). 
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N % C % H % S % MC % VM % FC % Ash % BET m2/g 

0 87.62 0.64 2.63 0.28 12.85 71.92 14.95 73.83 
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