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Processing of agricultural cultivated banana fruit waste into sugar rich
feedstocks for the catalytic production of 5-HMF over a Sn Amberlyst-15

resin catalyst

kamonluk chaimaneekrit LLae Puttaporn Songsri

ABSTRACT

In this study We will consider the processing of agricultural waste from bananas.
Our study will be about the steps. and its effect on catalytic efficiency. The objective is
to convert the waste from cultivated banana fruit into sugar-rich raw materials and to
produce 5-HMF with catalyst at low temperatures (120 c°) and filters with different pore
sizes were studied and to use to filter bananas. After grinding to reduce the amount of
fiber The filters tested had pore sizes ranging from 0.2 mm, 2 mm and 54 mm and were
tested by heating, acid or alkali with a solution of cultivated banana fruit to increase the
speed of filtering for maximum flow rate. In a filter with a porosity of 54mm, the
permeable substance is highly enriched with sugars and is used to produce catalytic 5-
HM, on the Sn resin catalyst (Amberlyst-15). Filters obtained with a pore size greater
than 2 mm can achieve high productivity. Without the addition of additives, the pH7
adjustment in the reaction results in lower catalysis. It was therefore proposed to extract
5-HMF from the aqueous layer using an organic liquid layer (methyl isobutyl ketone,
MIBK) to enhance the diffusion of 5-HMF to the MIBK layer. The relatively wide pore
(54 mm) is the pore size yielding the conversion reaction. 5-HMF is the highest, which
is the source of productivity. rich in sugar from agricultural waste.

Keywords: Biomass, 5-HMF, Apple, Filtration, Sn, Amberlyst-15
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sample Filter  size pH Glucose Fructose Sucrose Total 5-HMF Yield*

type  (mm) (mg/mL) (mg/mL) (mg/mL) sugar (mg/mL) (%)
(M)
BS - - 3.32 274 67.3 9.6 0.55 - 97
BS_ Diluted - - 3.37 12.2 24.8 3.8 0.22 - 97
BS_2mm Paper 2 3.44 11.1 24.8 3.6 0.21 - 12
BS_54mm Fabric 54  3.42 11.8 26.0 34 0.22 - 84
(ﬂ']i’l\‘l‘ﬁ 2

N3LEN Na2CO3 %38 NaOH iwudSanasinanataniios ( 5%) fSnsualading

\Aauriinaa
sample Base pH Glucose Fructose Sucrose Total sugar 5-HMF
concentration  concentration  concentration concentration concentration
(mg/mL) (mg/mL) (mg/mL) (mol/l) (mg/mL)
BS - 3.32 27.4 67.3 9.6 0.55 0
NaOH 6.99 27.3 61.8 6.3 0.51 0
Na2CO3 7.00 33.6 65.7 8.0 0.57 0
BS_Diluted - 3.37 12.2 24.8 3.8 0.22 0
NaOH 7.00 12.6 26.9 3.4 0.23 0
Na2CO3 7.01 13.7 26.4 3.7 0.23 0
BS_2mm - 3.44 111 24.8 3.6 0.21 0
NaOH 7.00 12.6 26.3 34 0.23 0
Na2CO3 7.00 12.8 255 3.6 0.23 0
BS_54mm - 3.42 11.8 26.4 3.8 0.22 0
NaOH 6.98 124 26.5 3.1 0.23 0
Na2CO3 7.01 13.2 26.7 3.3 0.23 0
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sample Catalyst Neutralizi T T YVGluco  YVFructose*  YVsucrose* Y S XTotal
ngBase (°C) (h)  se (%) (%) (%) 5-HMF*  5-HMF  sugar*
(%) (%) (%)
BS - - 120 2 +7 -28 -88 0 0 21
1xSn-Amb - 120 2 +1 -64 -90 12 26 47
1xSn-Amb NaOH 120 2 +13 -62 -94 5 11 41
1xSn-Amb ~ Na2CO3 120 2 +48 -46 -90 12 60 18
BS_Diluted - - 120 2 -4 -25 -11 0 0 31
1xSn-Amb - 120 2 -3 -81 -88 19 33 57
1xSn-Amb NaOH 120 2 -8 -68 -95 12 3 51
1xSn-Amb Na2CO3 120 2 -16 =77 -94 12 13 58
BS_2mm - - 120 2 -1 -6 -88 0 0 6
1xSn-Amb - 120 2 +6 -76 -87 18 36 50
1xSn-Amb NaOH 120 2 -13 -66 -97 5 11 49
1xSn-Amb Na2CO3 120 2 -18 -91 -97 7 4 78
BS_54mm - - 120 2 13 -39 -38 0 0 20
1xSn-Amb ; 120 2 +10 75 -88 17 33 51
1xSn-Amb NaOH 120 2 -3 -62 -95 5 10 46
1xSn-Amb  Na2C03 120 2 -50 -76 -73 6 7 54
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