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ABSTRACT
The crushing process is an important process for plastics preparation prior feed into the recycling
cycle. However, the crushing process generated waste and sludge of plastics that were useless. In this study,

hydraulic press machine used for pellets production. The mixtures of the sludge of crushed plastics (SP)
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and biomass such as teak sawdust (TS), eucalyptus sawdust (ES), and cormncob (CC) were used as raw
materials. The quality improvement of pellets was employed using torrefaction process. The conditions
were studied at 170, 190, and 225°C of temperature with 1, 4, and 6 I/ min of air flow rate, and time of 5,
10, and 15 min for torrefaction. Characteristics of raw materials and pellets such as proximate analysis,
thermal properties, drop shatter index (DSI), and chloride content were investigated. The experimental
results indicated that a suitable temperature for torrefaction of SP/TS, SP/ES, and SP/CC pellets were at
170, 190, and 225°C, respectively. Air flow rate used at 1 /min for SP/TS and SP/ES pellets and 6 /min for
SP/CC pellets, and time of 10 min for each test. DSI values of non-torrefied pellets showed in the range of
0.9972-0.9986 and DSl values of torrefied pellets showed in the range of 0.9994 to 0.9999, which were
increased after torrefaction. Increasing of DSI due to effects of heat and melt of plastics on the pellets and
carbon fibers adhesive. In addition, torrefaction of SP/TS, SP/ES, and SP/CC pellets increased the high
heating value. The results showed that high heating value of SP/TS was 20.79, SP/CC was 19.70 and SP/ES
was 35.98 MJ/ke, which were higher than non-torrefied pellets and raw materials. The reduction of chloride
content in all torrefied pellets also occurred and equal to 23.64-37.25 ppb, which were in accordance with

the standards and suggested to use as a feedstock of renewable fuels.

Keywords: Biomass, hydraulic press, pellets, sludge of crushed plastics, torrefaction
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PET bottles selection.
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Figure 1 Sludge of crushed plastic (PET) from crushing process.
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Figure 2 (A) Non torrefied pellets and (B) torrefaied pellets.

Figure 3 Diagram of torrefaction process.
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Figure 4 (A) Chloride content in non-torrefied and torrefied samples and (B) percentage of chloride

removal from SP/TS SP/ES and SP/CC pellets after torrefaction process.
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Table 1 Result of Proximate analysis of raw materials.

VANYAANSINENS

Properties SP TS ES CcC
Moisture content (%) 0.53 7.25 8.70 6.31
Ash content (%) 3.82 2.02 0.34 3.01
Volatile matter (%) 93.94 84.50 78.17 40.59
Fixed carbon (%) 1.72 6.23 12.79 50.09

Table 2 Suitable condition for pellets production and drop shatter index.
Temperature Pressure Time DSI
Ratio
(°Q) (kg/cm?) (min)
SP: TS (85:15) 100 100 2 0.9986
SP: ES (95:5) 100 100 1 0.9973
SP: CC (85:15) 100 100 2 0.9972
Table 3 Suitable condition for pellets torrefaction and drop shatter index.
Temperature  Air flow rate Time DSI
Ratio
(0O) (Vmin) (min)
SP: TS (85:15) 225 1 10 0.9999
SP: ES (95:5) 190 6 10 0.9994
SP: CC (85:15) 170 1 10 0.9997

Table 4 High heating value of torrefied pellets.

High heating value

Ratio
(MJ/kg)
SP: TS (85:15) 20.79
SP: ES (95:5) 35.98
SP: CC (85:15) 19.70
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