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Abstract

This research aims to study the optimal conditions for pulp extraction from corn husks in order to
utilize them as an alternative raw material in the paper industry, in accordance with the Bio-Circular-Green
Economy (BCG Model). A high-pressure system was employed in this study. The experimental procedures
included chemical composition analysis of corn husks, investigation of factors affecting the pulping process,
and evaluation of the properties of the obtained pulp and paper. The corn husks were first cleaned and
size-reduced, then subjected to pulping in a digester under temperatures ranging from 100-160 °C and
pressures of 0.2-0.8 MPa, using sodium hydroxide at concentrations of 0-10% (w/w).

The results of chemical composition analysis revealed that corn husks contained 34.42% cellulose,
34.89% hemicellulose, and 11.89% lignin, indicating their suitability for pulp production. The pulping results
showed that without the use of sodium hydroxide, pulp yield decreased with increasing temperature, and
the obtained pulp was unsuitable for paper production due to the high residual lignin content, resulting in
stiff and dark-colored pulp. The optimal pulping condition was found to be 7% (w/w) sodium hydroxide at
130 °C, yielding 22.6% pulp. The obtained fibers had lengths in the range of 0.66-0.71 mm Aspect Ratio
29-31 and a freeness value of 750-820 CSF. These results indicate that the pulp derived from corn husks

can be effectively used for paper production.
Keywords: Corn husks, Chemical pulping, Sodium hydroxide
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Al 1 in3esganesyauvisfusinis(Laboratory rotary pulp digester)
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(%) | 919lna (g) | NaOH (g) | (mU) (°Q)

(MPa)
1 20 500 100 20,000 100 - 2.5
2 0 500 0 10,000 100 0.25 2.5
3 0 500 0 10,000 130 0.4 2.5
4 0 500 0 10,000 150 0.6 2.5
5 1 500 5 10,000 130 0.35 2.5
6 3 500 15 10,000 130 0.39 2.5
7 5 500 25 10,000 130 0.4 2.5
8 7 500 35 10,000 130 0.4 2.5
9 10 500 50 10,000 130 0.4 2.5
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NaOH Y % PIYERY
gns g19lwa | NaOH | 11 (mD) §98n | % Yield
(%) O

(9 (9 (MPa)
1 20 500 100 20,000 100 - 26.1
2 0 500 0 10,000 100 0.25 75.0
3 0 500 0 10,000 130 0.4 53.7
il 0 500 0 10,000 150 0.6 25.6
5 1 500 5 10,000 130 0.35 71.5
6 3 500 15 10,000 130 0.39 57.2
7 5 500 25 10,000 130 0.4 50.6
8 7 500 35 10,000 130 0.4 22.6
9 10 500 50 10,000 130 0.4 18.9
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Wluvinseany [11] uansdnuasndnsanlifning 2 wud fgamaiiaini 130 ssrnwal@ea wWasndilnala
ansdesdube dwilounglaus 140 ssmwaloa uleildlidnuaey wasilssunndieifiewinianis

donanwlilansnsahludniiunstusielulalunsmanesiifadenldgumgil 130 esmiwadea lunismaaessiely

b) 130 °C
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Tunsnasesdureluldviinimaaednenisuivaisad uazagungdlial 130 esenvadvanuinile
answniivsinadesliify 5 Weddulnuthninwdendninedsliiransdesduduleiesanusmaeasaidll
Wganasienisazanedniuegrelivsydniam vilvianiularansusznevunsdndinaniosglulasiasaveaduly
aimaiﬁm'saﬁaﬁié’ﬁﬂmﬁmqﬂ deviusinadniedlansenlasilu 7 uas 10 Wesduilnethminldidulowson
e Fenuindivsinadudenlsasonles 7 Wesidulasthuindaumnzlunsiluldnely Tnewuind 10

wWeas@ulasihmindenlaasiinmsduaninliaiunsailUldle uansdanni 3
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i 3 Waendmlwandulaenisldarsadludnsndiusie

Nan1sNAaauUAT Kappa Number
HAN1SNAABUA1 Kappa Number dnsugns 8 uar 9 lnsdluSinalduifeulansenladiviadu 7 wag 10
wWasidulagimin wuiidlawiiiu 13.37 + 2,58 wag 10.12 + 1.97 annsiSeuisudnvazvesdadnlinand
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fwaglaauaziwaglaagnianuniu i linandnbeiinianas nedn Kappa Number vasigaiiond1ilnad
gusesruulladan 15.56+ 2.24 F9A1n1saumessuuanuauiudarldasieiitesniusanusunadniuesnun
Ioanndy Weswngamgiifigendviiifauiiserdarsdniuldiss asavansladedlaasenledunsnidiluluge

lonvu lidinnssewmevasivilinnudutuvesaisiaiinad [4]
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I1lna ANevenduly 0.66-0.71 Tadwns arundnadule 31.5-32.7 lulasuns lneddnsduanuenisiewdu
HIUALENA1929-31 Wanadsnmil 4 wazen Freeness agflutas 750-820 CSF Ineiilodusiossuuilafmnem
wloaglurag 0.81-1.1 fadums wazanuniradule 304 8 A1 Freeness agluvas 680-720 CSF Fauandlyiiiiu
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