ISSN 1738-3935 (Print)

New & Renewable Energy 2023. 12 Vol. 19, No. 4 ISSN 2713-9999 (Online)
https://doi.org/10.7849/ksnre.2023.0027

[2023—12—-S—-BE-002]
M) Check for updates

747 HO|MAZRF 2t ZOiS

Hyeong—Gyun Ahn” - Seungmin Lee? - Yi-Ra Lim" - Hyunjoon Kim® - Jun Seok Kim®"

Received 14 November 2023 Revised 21 November 2023 Accepted 24 November 2023 Published online 6 December 2023

ABSTRACT Levulinic acid (LA) derived from cellulosic biomass, serves a crucial intermediate that can be used in various chemical
conversions. This study focused on optimizing the production of LA using two types of pretreated rice husk (de-ashed and delignificated
cellulosic biomass) in a batch reaction system through catalytic conversion with sulfuric acid. To determine the optimal conditions,
the conversions of glucose and a-cellulose were examined to compare the effects of pretreatment on the rice husk. The experimental
parameters covered a broad spectrum, including temperatures ranging from 140°C to 200°C, a reaction time was up to 600 minutes,
and a substrate to catalyst (acid solution) ratio of 100 g/L. The highest LA yield was 44.8%, achieved from de-ashed rice husk with 3.0
wt.% of sulfuric acid at 180°C and with a reaction time of 180 minutes. In the case of the delignificated rice husk, a LA yield of 43.6%
was obtained with 3.0 wt.% of sulfuric acid at 200°C and with reaction time of 30 minutes.
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Fig. 1. Simple mechanism of Levulinic acid production from

cellulose™
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Table 1. Range of experimental conditions for producing
Levulinic acid

Sulfuric acid Reaction time
Substrate (wt.%) Temperature (min)
Glucose 1~3 140~200 0~240
a—cellulose 1~3 160~200 0~360
Pretreated 3 180~200 0~180
rice husk
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Table 2. The high LA vyield

Catalyst Time Glucos_e LA
Temperature | H,50, i) Conversion Yield
(wt%) (%) (%)
1.0 240 49,9 1,16
140C 2.0 240 48.8 13.3
3.0 240 51,0 18,0
1.0 240 69.6 15.0
160C 2.0 240 98.1 45,0
3.0 210 96.6 46.6
1.0 40 69.3 14.8
180T 2.0 40 99.1 48.4
3.0 30 99.1 55.4
1.0 40 91.3 24.0
200C 2.0 40 100 46.9
3.0 10 99.8 46,4
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