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Geopolymers derivated from the wheat husk and curing as-

sisted by microwave heating
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Absttact The use of agroindustrial waste such as wheat husk are a sustaiñable fount of cellulose, 13

lignin, and aluminosilicate; employi¡g thes€ ¡esources to ceate high-value rr¡ate¡ials is a method- 1{

ology to efficiendy the process and reduce the pollution footprint. CeopolyBers are inortanic pol- 15

ym€rs constituted by alu¡ninosilicate. These uraterials have been applicated as cemenL.€f¡actory 1ó

bricks, or ceramic preorrsors for principal uses. I¡ this resea¡ch, the fly ash from the wheat husk 17

was ext¡acted by calcination at 1100'C. The theúiog¡aümetric analysis revealed that the ash r8

amount in this source was 1ó wt%, whereas tfu atomic ratio of silicon and aluminum was evaluated 19

by elemental analysis (EDAX), indi€ating 97% sücon and 3% aluminurn. with tllese ashes, geopol- 20

ymers were obtained by an alkaline activaM reaction with sodium hyd¡oxide in concenkations of 2l

8lvl, 12 lvf, and 16 M. Subsequently, the cornprehensive sEength was evaluad in speciñens made 22

with cu¡ing times of 7,14,21, ar\d,28 days, át 20'C Cornpression shength indicad at a constánt 23

temFratu¡e, the resistance increased düectly relad to alkaline activator concentration and with 24

the oring tirne, obtaining the best results with the a.lka-line solutions 16 M. These .esults sutgested 25

that the wheat husk as a source of aluminosilicates ca¡ be equally competiüve compared to tradi- 26

tional sou¡ces in Asia, where the main source of alurninosilicate is rice risk. 2?

2

3

.t

6
7

8

9
t0
11

t2

Cit¡tior Hei¡de-Es<obd c. A.;

V.gá-tuo. ,{; F¡¡i¿r-M¡llcila l. R;

Z¿ntozá{onü!¡á§ E. .r- Geopoly-

li€¡s dcrivátéd nm rh€ whát hust

¡nd o¡¡i¡g ¡ssisr€d by mic¡owavc

n .¡in9. Mabrials ñ¿2" 11, t.
https://doi.org/10.339r0/x,q,q

Ac¡deñic Ediüon ¡irsháh€ Lást-

Pübti.ü.ñ Notc MDPI sta)s n€u-

ttál wiü regad ¡o iuisdictional
cl¡ims in published m¿ps and inrtin¡-

tional a{iliatioñs.

Keywords: Ceopolyme¡s; wheat husk, microwave.

l.Inhoduction 30

Geopolymers are a dass of inorganic polymers formed by a reaction between an al- ¡r
kaline solution and a¡ aluminosilicate source. Nowadays, geopolymer studies a¡e receiv- 32

irig i¡creasing attention because they may be used as a viable economical altemative to 33

organic polymers and inorganic cement in diverse applications, such as military [1], air- 3a

craft [2], high+ech ceramics [3], thermal insulating foams [4], fire-proof building materials 3s

[5], refractory adhesives [6], and hybrid inorganic-organic composites [4. This interest is 3ó

due to thei¡ exceptionally high thermal and chemical stability, excellent mechanical 37

strength, adhesives behavio¿ and long-term durabüty. úr additio¡u early research has 3s

demonstrated that geopolymers are cheap to produce and can be made from a significant 39

number of minerals and industrial by-products, including nahrral aluminosücate miner- 40

als [8], metakaolin [9], fly ash [10], and $anu]ated blast tumace slag [1U. {l
The microwave is a¡ altemative heat fount considerably reducing its action times 12

and, in some cases, the needing that use a solvent, catalysit or medium [12]. This tech- 13

nology has increased their employment in dffermt indusEies. The most significant ben- {{
efit is dxat it provides it. 15
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