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Abstract study investigated salt removal from and the kinetic
characteristics of FWBC, and subsequently evaluated its
agricultural applications. FW was pyrolyzed at 350°C
for 4 h, and subsequently washed for 0.1, 0.25, 0.5,
0.75, 1, 5, 15, and 30 min to remove salt. FWBC had
a salt concentration of 5.75%, which was effectively
removed through washing. The salt concentration de-
creased rapidly at the beginning (1 min) and then slowly
decreased, unlike in FW, in which the salt decreased
continuously and slowly. The salt removal speed con-
*Corresponding author: Dong-Cheol Seo stant (K) was 1.5586 (Stage 1, FWBC) > 0.0445 (Stage
Phone: +82-55-772-1963; Fax: +82-55-772-1969; 2’ FWBC) > 0.0026 (Fm In a lettuce cultivation ex-
E-mail: decseo@gnu.ackr . . . . .
*Co-corresponding author: Young-Han Lee periment, higher blo.mass was achieved using washed
Phone: +82-55-254-1960; Fax: +82-55-254-1119; FWBC than when using unwashed FWBC and FW, and
E-mail: lyh2011@koreakr soil properties were improved. Overall, these findings

Food waste (FW) emissions in South Korea amounted
to 4.77 million tons in 2021, and continue to increase.
Various technologies have been developed to treat FW,
with recent research focusing on biochar production
through pyrolysis to reduce FW. However, the agricul-
tural application of food waste-biochar (FWBC) is lim-
ited by the salt accumulated during pyrolysis. This
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suggest that although FW reduction using pyrolysis
causes a salt accumulation problem, the salt can be ef-
fectively removed through washing. The use of washed
FWBC can enhance plant growth and soil properties.

Key words: Food waste, Food waste-biochar, Lettuce cul-
tivation, Salt removal, Salt removal speed
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Table 1. The chemical properties of FW and FWBC used

pH EC T-N C

K Ca Mg NaCl WC

Sampl
ampie (1:10)  (dS m™)

(%)

FW 513+0.2 7.60+0.06 2.58+0.50 40.02+069 2.10£0.03 0.89+0.07 3.66+0.10 0.16+0.01 3.66+0.44 70.6+2.88

FWBC

Washed
FWBC

8.94+0.04 5.28+0.4

2.89+0.60 72.3+0.48 4.12+0.11 1.64+0.27 8.02+2.08 0.31+0.05 5.75+0.72 0.07£0.03

8.63+0.08 1.14+0.09 2.77+0.08 71.9+0.71 4.16+0.12 1.41+0.17 7.68+0.59 0.30£0.07 0.33£0.01 0.06+0.02

Table 2. The chemical properties of the soil used pot test

5 i pH EC P.Os oM IN NH,OA¢ extractable cation (cmol. kg’l) NaCl
ample
P (1:5) (ds m™) (mg kg’l) (%) K* Ca* Mg2+ Na* (%)
Soil 6.75+0.05  0.16+0.06 498+24 1.1+0.12 0.71 7.12 2.31 0.10 0.14+0.08
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Fig. 1. NaCl concentrations(a) and NaCl removal rates(b) in FW and FWBC with washing time.
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Fig. 2. ATR FT-IR spectra for FW, FWBC, and washed FWBC.
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Table 3. The first-order reaction equation and NaCl removal speed constant(K) of FW and FWBC

Sample Stage First-order reaction equation (R?) InC/C,=-Kt NaCl removal speed (K, min™)
FW Stage 1 y = -0.0026x — 0.0415 (R? = 0.938**) 0.0026
Stage 1 y = -1.5586x — 0.3766 (R? = 0.788%) 1.5586
FWBC "
Stage 2 y = -0.0445x — 1.453 (R? = 0.966 ) 0.0445

(* and ** denote significance at 5 and 1% levels, respectively).
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