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Effect of addition of activated carbon on soil pore structure
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Abstract: Addition of organic materials into soil can improve soil structure. The objective of this study is to investi-
gate the effects of activated carbon on the soil pore structure. In the treatments of different amounts of activated carbon
(the percentage of soil weight 0%, 0.1%, 0.3%, 0.6%, 0.9% and 1.2% ) and durations of incubation (0, 30,
60, 90 d), we measured the soil total porosity, capillary porosity, and no-capillary porosity using the double-exponential
water retention equation. Results showed that activated carbon insignificantly affected soil capillary porosity but signifi-
cantly increased the soil no-capillary porosity, compared with the control treatment after 90 d, the soil no-capillary poros-
ity of the activated carbon treatments (from low to high)increased 5.8%, 2.5%, 8.7% , 9.1% and 14.7%, respec-
tively. Activated carbon decreased soil bulk density and increased soil total porosity, compared with the control treatment
after 90 d, the soil total porosity of the activated carbon treatments (from low to high) increased 1.9% .1.8% .2.3% .
2.7% and 4.3% , respectively. The activated carbon significantly decreased the radii of soil capillary pores and in-
creased the radii of soil no-capillary pores. The activated carbon may change the composition of soil organic matters and
the activity of soil microorganisms, so the effects of activated carbon on the soil pore structure became more obvious over
time. These findings may serve as theoretical basis for the use of activated carbon to improve soil structure.
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soil non-capillary pore

Y78 B #9:2016-08-06 &5 B #1:2016-11-29
E£WmH:EHZK 863 1145 H (2013AA102904) ; 5 + 5 J7 L HER ik 5 5 10l [F K H 8 5000 % F4E 364 (K318009902 — 1427) ; “1117 3
H (B12007)

YEB B : T 2550(1980—), B, INAR MY A 5L, FZUF I AR K £ RS Y7o E-mail : ding@ nwsuaf . edu.. cn,
BEEE D B0, WA W, BT ) K SRR A S . E-mail: nercwsi @ vip. sina. como



5 13

T BTOAE A TR AR AR T S BREE H 5 R 37

LB A A I T DR i DR B K
FROFRIREST, IR B FLB AR B LB 13
AE 1 R AR 2R S i R - 358 8 3 Sl i i 2 5
FUX 30 A v s B D A B, i
20 4, NTTR A FHA FLICHLASRE R 13 19 45 14 1F
AT AT HL R AR Ry A R 1Y
W B RIS PERE O HLYDRL, JEORE SE 2 , HLZE
80T TR R L T A RV T K R LIS 5
P — PR B AU TR I PEAA RO R AR
FERM] IR PEBAE L R A T3 R, BEAB RO
i S AT B A AT ) i, R R 3 R ) A R
e 120 3 Bt B it P 0 1T 8 0/
POk L2 G S 5 €118t AN A o = R i ¢
AT AR AR TG G2+ rp A A0S Gl 910 J e
O PH S 72 e D), IR 4G pH (1S5 B
it P P A AT DA N L 3 O AR ARS8, 1) £
HEZE S, 0 SR 4 (W B A AR R AR Y 3
PEBAE Ry —Fh s PERE AY 380 R, HOXE 4 S ALBR
SEF PR R R R B R R B, I
HOR, SR, H AT PR+ 3 el BAE TR 5
AL THIHARZR B B, (A5 B e X IF 5 B 4% ] A4
MR b XL S ER 1.

R A S L B 4 M o R0 R /N A [R] , A= S SL B
INB AR T L34y 5% 4R LB (residual pore) | 5
? leﬁ ( matrix pore) N %1‘@ ?L Fﬁ ( structural pore) F j(? L
B (macro — pore)[zo"m o Dexter 21205 ity WLH5 %k
3K A RRAE i 257 (the double — exponential water
retention equation, &R DE XU F§ ERL Y ) T L4 4f b
FhTHRL b SRS [R] R/ NS i FLIBRL R, e ik s
E

h

0=20C+ Ale( 7"1) + Aze( 7’%2) (1)
K, 0 AR EKE (en® + em™) 5 C, A, F Ay
3R IR R A FLBE (% ) FE LB EE (%)
FIEEH LB E (%, GG RALBL) s W Ty K Sk
(hPa) 5 hy Fl hy 5350 Ay FI A HEZS K IR ) - S5 5
W% 77 (hPa) ;e iy B8R H 40 DE AR R A Ay —A>
FE W AL B A5 A R S K AL il 2
(SWRC) HLH, B 215 314832 1 R TR 951224
SRTAI ] DE WU B BB FE 0 1 2 0) - 3 LB 45
AP 52 0 5] PA S A
ST LL EATSEBUR , 2 40 ) 3 P A A [+
FHECIG TR A, B /C IR UE DE XU BOB R X i A 36
BRI+ 3 7K 4 R E R 2R (soil water retention curve,
SWRC) FYRLLL SR s LA I DE X4 Bk 7Y 4l 53

TIRARIR/NE R FLBR E S HALAR A2 1, 7
WETE I PR A AL AR B FL B LS LB
ARSI, LS DA 5 A 5 R RIS - | s 33 AL
BRZS R AN L SRR S AR s

I BRI

1.1 RIEH R

PR R A P ACARAMBH R 2E h E R XK
A B 5 6 HE TR 1t O LA 10 ~ 30 em +
B, AP 2 BORFE AR, KBRS, 3 2 mm 0
B, THOEHUR S8 7.10 g ke !, TR AL 22.99
mg* kg_l, T R (P,05)41.64 mg- kg_l, TR A
(K,0)138.25 mg-kg™ ', JE T &M ) £3%, +3EF
PIAEN 1.30 grem ™, HEHN 2.67 grem ™ i+
AP LR 1o A P et RHETT R
R0 A BRA J A7 (), SRk KAk, b
ali,

F1 TETRAR

Table 1  Soil particle size composition
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Fig.1 Comparison between curves of measured and estimated soil water retentions (using 90 d H5 as an example)
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Fig.2  Soil total porosity under different amounts of activated carbon additions
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Fig.3  Soil capillary and noncapillary porosity relative under different amounts of activated carbon additions
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