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Abstract:  Objective Root exudates are the main sources of dissolved organic matter, which can affect the stability and
transport behaviors of colloids in porous media to some extent. With the wide application of biochar in soils, it is very important
to understand the effects of root exudates on the stability and mobility of biochar colloids in the subsurface environment.

Method Galactose (Gal), lysine (Lys) and acetic acid (AcOH) are the typical components of root exudates. This study
investigated the effects of Gal, Lys and AcOH on the stability and transport behaviors of wheat biochar (WB) and pine sawdust
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biochar (PB) colloids by aggregation and transport experiments.  Result The results showed that the concentration of root
exudates had a certain influence on the { potential of biochar particles. At low Gal and Lys concentrations, their effects on the
aggregation and transport of biochar colloids were small, thus, there were no significant effects on the environmental behavior of
biochar colloids. In contrast, AcOH reduced the stability of biochar colloids in NaCl solution and inhibited the transport of
biochar colloids in porous media. This may be related to the fact that the organic acid anions in acetic acid were easy to form
hydrogen bonds with the oxygen-containing functional groups on the surface of biochar. Thus, the adsorption of AcOH by biochar
was increased and the stability of biochar colloids was decreased. ~ Conclusion The concentration of root exudates such as Gal

and Lys plays an important role in their ability to influence the aggregation and transport of biochar colloids. However, the

adsorption of AcOH, even at low concentrations, significantly affects the aggregation and transport of biochar colloids.

Key words: Biochar colloid; Root exudates; Colloid stability; Colloid mobility
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A1

TEM images (a, c) and particle size distributions (b, d) of WB and PB colloids
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Table 1 Electrokinetic properties and interaction potentials of biochar colloids and quartz sand and critical coagulation concentrations of

biochar colloids in different experiment conditions

FE 5 Sample & mv d* /nm & /mv CCC/ ( mmol-L™") Do’ /KT Dy /KT
WB —45.4£0.6 be 208.7+2.2 b 195 a 83.60 —0.0207
WB-Gal —45.9+0.9 ¢ 214.0£1.5 ab 202a 84.71 —0.0207
WB-Lys —44.1£0.6 b 209.0+6.5 b 197 a 80.72 -0.0208
WB-AcOH ~41.5£0.9 a 220.8+4.2 a 144 b 74.94 -0.0211
—36.4%1.6

PB —45.4%0.7 b 215.6+3.5b 198 a 83.60 —0.0207
PB-Gal ~441+1.0 b 222.1+2.9b 204 a 80.72 -0.0208
PB-Lys ~44.9+0.5 b 224.5+4.5 b 206 a 82.48 -0.0208
PB-AcOH ~40.5+0.2 a 243.2+6.6 a 149b 7271 -0.0212

He 1) G HEYBIERR CRE; 2) d WAEMIRBRIOKEGRAE; 3) GNAREDH (RS 4) Opu WAEVIRIERS A3 2R
M KRR 2 5) Ouin WY HIEIR S A A Z A IR T 948 ; WB-Gal, WB-Lys Fl WB-AcOH H7E 10 mg-L™" ZL4E . #i
AR ZBREANE T /NE YRR ; PB-Gal, PB-Lys il PB-AcOH J7E 10 mg-L ™" EFLHE . BB 2 BR &1 AR A A 9 e Ji 1k 5
Wi de /N P22 Sk (LSD) MBI Rl i 22 5, 7] — A W e AN [ 4k 34 r A4 A ) 7 RE 67 T8 B 3 22 57 ( P<0.05 )., Note: 1) ¢, stands

for the zeta potential of biochar colloids; 2) d for the hydrodynamic diameter of biochar colloids; 3) ; for the zeta potential of quartz sand;

4) @y for maximum primary barrier between biochar colloids and quartz sand; 5) @, for secondary minimum depth between biochar

colloids and quartz sand; WB-Gal, WB-Lys and WB-AcOH for wheat biochar colloids at 10 mg~L’] galactose, lysine and acetic acid; PB-Gal,

PB-Lys and PB-AcOH for pine sawdust biochar colloids at 10 mg-L™" galactose, lysine and acetic acid. The differences between data were

revealed by the least significant difference method (LSD), and the same letters in the same biochar with different treatments indicated no
significant difference (P<0.05).
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