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ABSTRACT
Received: October 28,2022 Biochar from biomass pyrolysis is a carbon-rich material that has been used to remove various contaminants
Revised: November 8, 2022 and to sequestrate carbon in soil. Recently, the cultivated area of greenhouse crops increased and the emission

of by-products also increased. So, we need technology to turn these by-products in to agricultural resources.
In this study, facilities crop wastes (red pepper, paprika) was converted into biochars at different pyrolysis
temperature of 200, 300, 400, 600 and pyrolysis time of 1, 2, 4 hour under limited oxygen condition. Produced
biochars were investigate to evaluate its yield, chemical properties (pH, EC, TC, TN, TP, K, Ca, Mg, Na) and
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Edited by surface properties (surface structure and element composition). For the biochar pyrolyzed at a high tempe-
Chang Hoon Lee, rature, the values of pH, EC, TC and surface pore size increased whereas the yield and O/C ratio decreased.
Korea National College of Based on the research results, when manufacturing biochar using by-products of greenhouse crops, the opti-

Agriculture and Fisheries, Korea ~mum pyrolysis temperature was 300 - 400 degrees and the pyrolysis time was 1 - 2 hours.
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Introduction
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1*% AR tiFRo] @7ell A =AY T A7EA] 2 E] 1 Qli= A7olt) (Lee et al., 2012; KOSIS, 2022).
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Materials and Methods
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(TN) 242 A= 10 g& YAFA7] (Vario Max, Elementar) S &9l 3ottt 3¢ 2 ol 224 Qs A5
H,S0; - HCIO, B3I} o] 44| 5412312 s}glon] 24 2/eh g9 o851 2912 vanadate .0 & 275}
1 ol f=agEetzn - Lgg = (ICP-OES, GBC)Z wAsk3ith.
Hfo] @ 2to] BHEA B FAPAAIA ] 3-of U 2| Bt EagiA] (SEM-EDS, Philips XL 30S FEG, Nether-
lands) & ARg-5to] A4S
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Results and Discussion

FE&H =20l IE ALEE BLAS HIO|QXRI2| 36t E4 Hal i 9 gidl 2dof o A%t
B FAHE 2 Ho] @2} AlXA] 514+& HSh= Table 132tk G 2218 31982231 - 90.9%°] 1= et
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Table 1. Yield of biochar derived red pepper and paprika waste under different pyrolysis conditions (unit: %).

Pepper Paprika
200°C 300°C 400°C 600°C 200°C 300°C 400°C 600°C
1 hour 90.9 514 34.7 26.9 89.6 52.6 36.1 27.1
2 hour 89.3 46.4 33.7 26.0 88.1 47.1 35.1 25.3
4 hour 87.7 459 32.7 239 823 443 31.2 23.1

t}eo =2 Qg 2 JE) 27 vlo] 9 2}0] 3F5H]HE1= Table 2 2 Table 30|14 H=Hle} o] GEs) A|7HY
257t 5715 pH, EC 2 SRad®o] S71ske FAIA M Hmdmol webie ol Afol= /il Bt

o] Q2o A pHO] F7H= Hio| uiA Ui f7 | Ed 25 JZed o] Eefdol uet G e|ar X = Aol
(Shinogi and Kanri, 2003; Ahmad et al., 2012), ECi= G20l 2H-& AR FAbze] ohid S 4o &4
© 2 Hlo] @ zjo] L TS HE0| s=5E Ao o5 F71ElE A 0 2 A4 QT (Cantrell et al., 2012). H}
0|3} A FA] Fiel 27t F7HEE O, H, N9 %P%‘FS % S0 A0 e IR A glow
(Baldock and Smernik, 2002; Lim et al., 2014) 2 A28} Tt -FARE 7 8ko 2 et JRa] 2 0f uh2 vt
0] @ 2}o] A4 ekS Baldock and Smernik (2002)<] dﬁ ﬁ%toﬂﬁ 300°C 7}A]= A Aol F7FsHA|TE 350°C £
Eli= AT B 151Gt B A AT Egh o 9F -2 A{F0 & 300°C 7HA = 27t 57 Ftel whet o] g
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Fo| S7ISHAITE 400°C o] 58 Aaetao] Aadhes 2 os Ut 5747 B gdasze 5202 5P
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Table 2. Chemical properties of biochar derived pepper waste under different pyrolysis conditions.

Temperature Time pH EC TP K Ca Mg Na C N
(°O (hour) (1:25H,0) (dSm”) (mgkg') (mgkg') (mgkg") (mgkg!) (mgkg') (%) (%)
1 50c’ 38.8d 02e 1.7¢ I.1b 03¢ 0.labc 47.7b 09b
200 2 52¢ 497cd 02e 2.1e 1.0b 03¢ 0.1c 473b 1.0ab
4 53¢ 442d 02e l.6e 09b 03¢ 0.1 be 478b 1.0ab
1 8.8b 52.0¢ 1.1d 38¢ 20b 0.6b 0.1 be 63.1a 1.7a
300 2 9.0b 41.5¢cd 14d 3.5¢cd 1.9b 0.6b 0.1 be 62.7a 15ab
4 9.0b 469cd 46D 2.8¢ 53a 0.8a 03a 62.1a 1.5ab
1 10.1a 584c¢ 40c¢ 39¢ 2.1b 0.6b 0.2 ab 59.4ab 1.1ab
400 2 10.0 a 559¢ 4.8b 3.8 cd 2.3 ab 0.7 ab 0.2 ab 59.8ab 1.1ab
4 10.0 a 91.5b 6.4 ab 4.8 be 2.3 ab 0.8a 02abc 61.5a 13ab
1 102 a 101.5ab  6.0ab 5.4 ab 3.0 ab 09a 02abc 584ab 0.7b
600 2 102 a 110.0 a 73 a 59a 3.1ab 0.8a 0.2abc 603ab 0.7b

4 103 a 119.5a 7.1a 6.1a 3.1ab 09a 02abc 58.1ab 0.6b

"Numbers with the same letter within a column are not significantly differed (Duncan’s test, p < 0.05).

Table 3. Chemical properties of biochar derived from paprika waste under different pyrolysis conditions.

Temperature Time pH EC TP K Ca Mg Na C N
°0) (hour) (1:225H,0) (dSm™) (mgkg') (cmol.kg™) (cmol.kg") (cmol.kg™) (cmol. kg™ (%) (%)
1 50b7  90.6¢ 03f 32¢ 2.9bc 0.7b 0.1a 406b 14ab
200 2 58b 104.1 be 03f 29¢ 25¢ 0.5b 00a 417b 1.6ab
4 6.5b 102.7 be 05f 36¢ 34b 0.8b 0l1a 435b 1.7a
1 93ab  896¢ 15¢e 48¢ 36b 09b 0.l1a 532ab 19a
300 2 9.9 ab 85.6¢ 1.7¢ 5.1bc 4.0 ab 1.0 ab 0.1a 559ab 1.8a
4 102a 103.2b 3.7d 58b 42 ab 1.1ab 0.la 537 20a
1 104a 1243 b 6.5¢ 6.4b 3.7 ab 0.9 ab 0l1a 57.8a 12ab
400 2 102a 1293 b 63bc 55D 4.1 ab 12a 0la 565a 13ab
4 102a 141.2 ab 6.1¢c 6.1b 4.5 ab 1.1ab 01a 574a 1llc
1 97ab 156.8a 1140 7.2 ab 51a 13a 0.1a 549ab 09c
600 2 99ab 1782a 114b 73 ab 51a 1.1ab 0.1a 554ab 07c
4 99ab 1722a 155a 83a 54a l4a 01a 57.1a 08¢

TNumbers with the same letter within a column are not significantly differed (Duncan’s test, p < 0.05).

HE Y =0 IE AMEE 2AE HIO|2XI2| B#H Ed Wl Y= 9 dEo] 2 TE A
=1 H ;101

AALE FitE Hleleate] B 54 HSkE #Rlsh] 915 SEM-EDSE -85l A5k 3tt (Figs. 1, 2). A3 A
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Red pepper
(200°C, 2h)

Red pepper
(300°C, 2h)

Red pepper
(400°C, 2h)

Red pepper [RTEE] - = Red pepper
# g 600’

Fig. 1. Surface structure and element composition of biochar derived from red pepper under different pyrolysis condi-
tion using scanning electron microscope and energy dispersive spectrometer.

Paprika
(200°C, Ih)

Fig. 2. Surface structure and element composition of biochar derived from paprika under different pyrolysis condition
using scanning electron microscope and energy dispersive spectrometer.
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pH, EC 2 F&r40] glefo] S7Isk= A do|glon] B B4 ot At o 2 7] 5e] Z7she Aol 224
02 APIRE BAHES Bglo] Hlo] Q2HE A3 B9 G L300 - 400°C W L G AZES 1 -24]
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448 o7 e EPEFs, 555 8% 50 22 H84 Wbt o= dasictl Alm
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