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Effect of Additive Injection Method in Palm Oil Empty Fruit Bunch (EFB) Burning in
a Step Grate-fired Combustor on Heat Exchange Ability of Superheated Steam Tube
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Abstract
This research aims to study the injection means of the additive employed to solve the fouling and
sintering problems from burning palm oil empty fruit bunch (EFB) in the step grate-fired combustor. Kaolin

used as the additive was conveyed into the combustor by pre-mixing with EFB and simultaneously
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introducing with the secondary air, at three different ratios of pre-mixing to injecting with the secondary air
(by weight) i.e., 100:0, 50:50 and 0:100. In the experiments, the over bed temperature was controlled in a
range of 850-900°C. To study the influence of the deposit formation on the heat uptake ability of the
superheater steam tube, a double-pipe (probe), through which air and water flow, was used to simulate
the superheated steam condition. The upstream flue gas (at probe) and probe surface temperatures were
regulated in the range 770—840°C, and 500—550°C, respectively. The results show that for all conditions of
kaolin use, the deposit was found forming on the probe, but to a less extent, and this formation principally
took place at the upstream side of the probe. The measured deposition flux was 4, 32 and 54 g/mz-h for
100% kaolin pre-mixing, 50% pre-mixing-50% injection with the secondary air, and 100% injection with
the secondary air, respectively. However, the deposit formation had no effect on heat exchange ability of

probe and outside overall heat transfer coefficient. The sintering of bottom ash was observed by a mean

of 100% kaolin injection with the secondary air.

Keyword: additive/ deposition/ empty fruit bunch/ grate-fired combustor/ kaolin
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