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Abstract Arimisia ordosica was used as the experimental material for making biochar in this study. The effects of carbonization
temperature on the pH and total K, Ca, and Mg of Artmisia ordosica biochar were investigated. The results showed that the
concentrations of K, Ca, and Mg in the biochar increased with the increase of carbonization temperature. Compared with those at
300%C, the K, Ca, and Mg concentrations increased by 52.47%, 25.76%, and 86.32% at 900°C, respectively. The increase of element
concentration is due to gradual removal of the volatile and decomposable components in Artmisia ordosica under different
carbonization temperature. The heating process of carbonization enriches K, Ca, Mg, and other elements (relative enrichment
coefficient RE>1). Low temperature contributes to the enrichment of K and Ca, while medium temperature is favorable for Mg. The
RE of the three elements reached their maximum values at 300, 300 and 500°C, being 1.17, 1.15, and 1.22, respectively. The pH
increased with the increase of carbonization temperature. The alkalinity of the biochar was correlated to the enrichment of the three
elements, and the number and types of oxygen—containing functional groups at the biochar surface, and it had good correlation with
the total alkaline functional groups at the surface of the biochar (with correlation coefficient of 0.8665).
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Table 1 Effects of carbonization temperature on the total K,
Ca, Mg concentrations of Artemisia ordosica biochar

LR/ (g-kg")

MEEC
Ca Mg
300 15.000.08%  4.62+023°  0.95:0.11°
400 18.50:0.40°  5.81£026°  1.30:0.27°
500 19.160.18°  6.52¢023"  1.50:0.31"
600 20.04+0.17"  6.73x028%  1.51+0.21"
700 20.87+0.06°  7.03x037"  1.58+0.32°
800 21.30£1.00"  7.23:025%  1.59+0.11°
900 22.87+0.40* 7.41+0.55* 1.77£0.21 "
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Fig. 1 Thermo gravimetric analysis ( TG ) of the
Artemisia ordosica biomass under N, atmosphere
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Table 2 RE values of K, Ca and Mg in Artemisia ordosica
biochar under different carbonization temperatures

. REf

RLEEIC - - W
300 1.17° 1.15° 1.10'
400 1.10° 1.10° 1.16°
500 1.04° 1.12" 1.22*
600 1.03* 1.10" 1.15¢
700 1.02° 1.10" 1.15¢
800 1.02° 1.10° 1.14°
900 1.02° 1.05° 1.18"

L B YERG I 25 R, X K U &R B RE (E R UL, A
700,800 .900°CIH] JG it 35 22 57, HoAth A Ab 3] 35 35 3] fid 28 2 S
JKAF-(P<0.05) , PE AL (300,400°C) Al R (500, 600°C) Xif
K JCE 1) & S R WK 5 X Ca JGE I RE {E & 13, 400,500,
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900°CH pH {H 3 A7 W i 4% , 34 10.19,,
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Table 3 Different functional groups of Artemisia ordosica
biochar under different carbonization temperatures

B REA & 4/ (mmol - g™)

WEEIC Sk NREE WIE MePERTRE WOTEE T
300 — — 0.592 0.592 1.320
400 — — 0.623 0.623 3.285
500 — 0.630 0.302 0.932 3.431
600 — 0.421 0.537 0.958 4.482
700 — — 0.945 0.945 4.490
800 — — 0.007 0.007 4511
900 — — 0.002 0.002 4.525
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