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EHMESAAIRTIEREAS PHSERERR”

FoE, BERE, & A

BaF, HARw,

B #, FXF

QU T Aty 22 25 B R4S PRI A 2O P T A e =, AR BB 2422 B, AWM 350007)

m

MK (BC) RTIEMEN C FERMERAS, A1 C MRt S HEEAL. ASCRHIARR % L4 47 50T R

BC fEAZAR N AR IR R P o RO . 45 RR W EARNTH L2415 1 Bk (LFBC) &k 0.05~0.64 g/kg, i
EH Bk (HFBC) &84 0.23 ~ 1.09 ghkg. LFBC/BC [WELHIA 12.9% ~ 37.5%, HFBC/BC [MELHIH 62.5% ~ 87.1%, K]
BC EEAAERA S, BSE, LFBC & & FHAGHRE (LFOC) RIS (LFBC/LFOC) K 4.0% ~27.9%, i HFBC &
HEAGHEE (HFOC) HREME] (HFBC/HFOC) A 6.5% ~8.9%, Wi HIKZmTEE, WHRA N AL BC,

iii L BC HiZ414 C FEr el .
X9R:
FESES: S153; S154
FRARTIE C PR AERTIE C FER 73%, fEAER

T3 C P g EEA . HAT, RE AR

AN 175 A4 hm?, R S L7, H N TG

%053 12 ho’, JEHEFLEAL, FERLEZARN T,

B EIE 0.12 12 hm® Po N THAERAE T K

SRR A, T LA AR X IR AR IR B T R

FEMERAC BTN TR A sh FHRIZ, X

DIRAN KR C PRI AT S 250 e B 7 2N L

IR IR A AR R KB A ), g KA 1) K

SHHER T KRR COy, [AIAR= A4 T — 54 i A A

SE 1) BET% (Black Carbon, BC). B W51 £ 8], BC/SOC

LRl 5% ~45% 7, HAT, BN KSR

WD E VKR ) BC O KEFRE, (Xt

THEPR) BC AFFTNARX B, Reilig BC AR HHEEA

[F) 20 53 1 43 B MR 7 S 6 LRI« ASHIFIY B AE R

i BC E AN TR EHERFRILL Bl iR

R L BC A e MERFTTHR LR =4 .

1 #MRE7A%

1.1 WHREXER
WA T EE AR O AEEE R T ES
BUEERZCHE T (26°28' N, 117°57' B), EiEILE

HIXTEREN M B EARNT R, EA

RS, SFEHER 200 m 2247 o XA oK R
1669 mm, FEZE KT 1413 mm, FFHSHEN 19.3°C,
e H T AR VR 2 A IR o G T 3 g g 1
WA =B RAC R R B L5, U BRI AR
Bt ASCEFRE 4 RS RIEIHATERSS, Bl AZAR
PRy RAEH ., 1 AR 2 A, 2
FZART= IR I AE A RAREE AR, 1918 48 10 H AT
TRBE S BERCRIAR L, SSUEAT AR IS HEAZ, WA 88 4F
Az, MR 750 BR/mm?, BT A 4RSI RS T A
TEH & HAAAGE AN, Prs EARSZ BRI HAR A
HFH, A EIAEAZ AN AR A A8 R LA T AR
ERER KRG 2 — RAGEHLE Z A2 AR
WESE, 75 2006 4 1 H s 2@ AZAR Mg B4
Kbe, HZ 0.5 hm? 4. 1 AAEAKS ZBEZAK
FERREEAR, 1966 FE1EAARMRA L b H— 4 A5
ERSARHE G, AR ARES N 41 4F, MR 1316
B/hm?s 2 AREAME 1 AUEAMILAE, T 1967 4
TE— AR AR MR AR SR RS, FRA
TR B e Ak KAt (0 — AR B 28 4%, 2 se
R ZFSG ARG, WERARE ) 40 4, RIS
1312 #/hm?,

1.2 HmXE&E

ORETH: FExRARBFEEESTH (40801087), 1 EE A JERI2AILETH (20060400735), Y AREFILETNH (2007J0348) AEHEA T

SERMEAAQIHIE (2006F3036) % B .
* JHIEH (geoyys@fjnu.edu.cn)

fE# TR ot (1975—), 55, BIRILA, Wit miEd, EEAHELERMEIHI. E-mail: yunfengyin@163.com
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2006 4F 7 JIAE 4 MbRorrh R EsE 3 Puli by
VEREHL, TR 20 m x 20 m, 7E6E—FEHL A% S A
W5 AN, % 0~20. 20 ~40. 40 ~60. 60 ~80. 80
~ 100 cm 73 JZHURE, AHIA 20 G, KBRABRAIR R,
HARRXFEiE 2mm 1 025 mm 5.

1.3 MRS

TIREA 5> BT VES I SCHER[12], FECA Nal
VW, FAXT R 1.80 g/em’®. 4 HAIEZL T BC 4y
BRI S R CER[13-14], BASBIR . O
Bk 0.25 mm FHETHAE 5.0000 ¢ A 25 ml
HF (10%) T 100 ml BRI g8, BETRGHL L
=% 2 h; @3000 r/min 2500 5 KR LW, BN 25
ml HF (10%), k28 Tl boxis 2h, X
5 ) @ 5 Ik HF ABE, B0, EBR b
W A 50ml ZRTRUK, K ELE R TUEREA R
ikt 1 min, 85 EL, LB B, FIIA 50 ml 7%
WK, RO B TR IR A EBERE 1 min, 1X—
MFEES S K @F 5 okdtfE, &0, Fk LG
W, HELEET 60C THELEAR AL 48 h, FRIE;
OFEE 025 mm i HF AFRHETLFE 0.1500 g
T 100 ml #EELEY, A 15 ml 0.1 mol/L
K,Cry07: 2 mol/L H,SO, ¥, 1EE 3 7 Hids h 7
L 30 min JEIRNKA AT S5°C £ 1°C RV 12 h,
B A EES T E 30 min, QRS KT R

=1

No12 h, BAMEEL 5 K, FALiESE 60 h; ©
RNV SRR, B, EBR B3SO 50 ml ZEIK,
W B0 B TIER RS EBEEE 1 min, SR 30,
F BV ARSI 50 ml ZEMEK, RREBIOEE
FHERIRAA EBHE 1 min, X BEESLSK. B
VOKPEIG, B, 770k 3G, HELEET 60C 1H
EHF L 48 h, FRE, BOEPREKYEA BC
Mo

AW (SOC). EHA VL (HFOC). 4+
ik (BC) MEA sk (HFBC) &&EMITTED
Mi{¥% (vario macro CHN, Elementar) W€, MHEAE
BUik (LFOC) & flfdl sy Bk (LFBC) i
AT AT, AL g/kg 1.

2 HR5SH

#ARKAL# LI LFOC #1 HFOC &8

M 1 AL, ERARANTH L+ LFOC Ml
HFOC V-3 & 5 34 B - 3385 100 B2 1R Bk of S22 BRI )
A, LFOC Hajullh 026 ~ 2.98 gkg, 1M
HFOC &5 N 2.94 ~13.17 glkg. 7200 MW,
LFOC Ml HFOC ZRFEAE 0 ~ 20 Fl 20 ~ 40 cm
T2, i 40 em BLUR BRZERIFALEZE . FOC/SOC
HIELBIh 8.4% ~ 19.3%, 1l HFOC/SOC [t hy
80.7% ~91.6%, KW SOC FEEAFAEELL .

2.1

+ifE LFOC #1 HFOC BIEE (gkg)

Table 1 LFOC and HFOC contents in soils of Chinese fir plantation

TR LFOC LFOC/SOC HFOC HFOC/SOC
Cem) RIEAi FME (%) biEAEd R (%)
0~20 1.18 ~5.01 2.98+1.04a 18.5 9.74 ~16.20 13.17+2.33a 815

20 ~ 40 0.73~2.25 146 £0.50 b 19.3 3.09~8.52 6.09+1.61b 80.7
40 ~ 60 0.05~1.14 0.54+0.34¢c 119 2.93~5.66 4.07+0.90 ¢ 88.1
60 ~ 80 0.07 ~0.45 0.32+0.20 ¢ 8.4 1.90 ~ 4.93 3.16+0.80 ¢ 91.6
80 ~ 100 0.05~0.55 0.26+0.15¢ 8.8 2.12~4.27 2.94+0.81 ¢ 91.2

e AP AT AR ZEREE (p<0.05), FH.

2.2 ¥AKAI#LIEH LFBC #1 HFBC &%

f# 2 W5, LFBC 72 b IR i A Ah A
FEANWI G, {H HFBC 5t DIt ) o v B2 1R 388 i 28
s, LFBC fl HFBC & FEEFE 0~20cm
T2 AN LFBC &4 0.05~0.64 g/kg, 1M
HFBC &84 0.23 ~ 1.09 g/kg. LFBC/BC HILLHI A
12.9% ~ 37.5%, HFBC/BC [FLLAIH 62.5% ~ 87.1%,
Ui BC FEAFAEEREA . RN LTI 55,

BC/SOC HIHLHIh 6.0% ~ 10.9%, LFBC/LFOC Kkt
51k 4.0% ~27.9%, 1 HFBC/HFOC [HELHIH 6.5%
~8.9%, XU P AMUAEAE BC, 1y HIH: Hufol %
m o 3.

3 Whig

AR 38 23 L7 VST — S M 35 B 9 ks
PG 55 O B BT 5 e e MR 2
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% 2 LY LFBC #1 HFBC MIEE (gke)
Table 2 LFBC and HFBC contents in soils of Chinese fir plantation
TR LFBC LFBC/BC HFBC HFBC/BC
(em) plEAEe SIS (%) plEAEe SIS (%)
0~20 0.46 ~0.85 0.64+0.12a 375 0.73~1.42 1.09+0.24a 62.5
20~ 40 0.01~0.11 0.05+0.03 b 12.9 0.31~0.47 0.38£0.05b 87.1
40 ~ 60 0.01~0.08 0.05+0.03 b 15.3 0.25~0.39 0.32+0.05 be 84.7
60 ~ 80 0.01~0.15 0.05+0.04b 15.6 0.21~0.36 0.28 +0.05 be 84.4
80 ~ 100 0.02~0.12 0.07+0.04b 225 0.15~0.28 0.23+0.04¢ 77.5
% 3 +I®HHY LFBC/LFOC Al HFBC/HFOC AR B 7230 ofe 6291 el 2 it
Table 3 LFBC/LFOC and HFBC/HFOC ratio RERYG. WIERW, +iE+ BC/SOC WMLLWHIA 5% ~
in soils of Chinese fir plantation 45%[67, Rumpel %[27]@%%]: [ A 7 o6 4% BC
TR BC/SOC LFBC/LFOC ~ HFBC/HFOC TR, I BC/SOC HILLHITE 10% ~ 15% 3u
o) o o o FEIA . BRI BRI T RS -LSE BC ok
0-20 109 3 . VS RRFIE, I BC/SOC LLHIR 16% ~ 46%. 5KIE
20~ 40 6.0 40 6.5 B A0 w2 v ZE PSE 5T 4 R O SR 4D SR B BC
40~ 60 8.0 15.8 7.6 G, SERRE BC/SOC HIELHIN 8% ~26%. A<
60 ~ 80 9.6 18.5 8.9 R RE2VIE, B2 ARNTHITIE BC/SOC Ktk
80 ~ 100 9.4 279 8.0 BN 6% ~11%. HAET, BC {3 AR4 5 id

A PLICHLL SR B ITR, U B A AL SR Rk
R, AN S LR A HLC AL S R PR B 20
(51, H AT #ESOCHL A W Fe X — vk ) V2 B

R A A HIEFER 0.03% ~ 8.2%, {H'EH
FCEMJE SOC M 1% ~ 85%'°, i LFOC #1k
IR L, — M LA BDL AR, B AN A a2 %
G R ICEEN, e PR RS . BRI
65 Tt R0 ) FH DL R S AR A e B 22 L SOC
&, SRR SOC PERI1- 1 i s AR Ah 1 U AR Fl™ 1,
ifi HFOC E4RfFEA NN E S rAaNLC, —HiK
f7 SOC 1 50% LA, [ LFOC #fLk, %4145rCJH
WA, ) SN ) A ORFERN - HECH [ RF R
YU FEARTESTF, LFOC/SOC HIELHhy 8.4% ~
19.3%, HFOC/SOC HJLLHI 80.7% ~ 91.6%, X 5%
Kok 7T (g —8 o,

BC &AW slfb A BB A S 2B E C )
FURELL S A, & HIEh RN C RN E B G o
RO WAL 5T, BRAE A R Be T L 1Y) BC &)
0.05 ~ 0.20 Pg HEAF| PRI, -3 BC 2 KA
CO, MEZE C I, WReEark C WS “missing
carbon” W EZA AP HAT, HANAMHTFRZ
B AE KPR, kopenim g 20 R 5 (P20
JEAEPVEE R 20 BC R J5 T, A0 2RI T

FAEME R HGE A Z W, AWFias R, BC £
LAPAEE AR, HIEHIE 62.5% ~87.1% Ul
Glaser PR FHZEL IR (BPCAs) Jikiffsr T W
LMK Terra Preta soils 1 BC 7EAN[A % fE2H 43
RO, 45K LFBC FiAF 0.1 ~2.1
g/kg ZIA] (<2.0g/em®), H BC KZAFERL .
Brodowski 252Hb 3R 1 2 22 IR FR IR 7 VAW ST T 1 R AR
M3 BC Xt HIRIE IR vk, 258580 BC 1%
TAERAD T (<2.0 glem®) o X H5AWITTML A P
ANE], FJE P AR TR BC I T v A HY &
TP ARDO 25 FEAN TR BT 8. AR FH I & Ak 2746 4k
5, M0 Glaser Z£B%H1 Brodowski Z52°R I 10220 145
0¥, HErEFs B8 BC B4 BRI E J7 iR 40
= ORI R] R R AN ) 7 SR B B vT e AT 22
B0, SR RIS R LALL . 53 A,
AHIF G R A 2 R R A T S PR Kl 4 SR B AR R AR X 5
H 1.8 glem?®, B <1.8 g/em’® (415> 240, >1.8 g/em’
RIZH 5y M E, 1 Glaser Z5PYF1 Brodowski ZE1215%
FFEB M HEE R 2.0 gem® 1 2.4 g/em®, <2.0
glem’ ALS> HERAL, >2.4 glem’ (AL5F A EAL 1] 2.0
~ 2.4 glem’® N AEIEA Y. BAERS FEEREZ K
(1R %o 880 58 Sfe it e e AL R E 2H 0 Y AT WA ) B, 3
FAPR [FIAR 2 B (R B0, SR 45 SRAR 22 1R KU,
BC HA m B o ke v, U8 Hirxs BC (1)
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Foe R CERIE, (HEF S IR KR AE
Shindo" 7 Kk 1L A b H s A5 Ak 1R 0 AL RLOF HEAT
280 REEFE, KRIAEAL D IR A BRI S . 1
Hofrichter 2521 30 AT Loy b T 160 20181 g % 20 il A1
PARRY5T, RWFARIGTEY) T LK BC AR Ry iE—
C Y. Hamer 253103 5 7E R AR TR0 T KRS FTAE B
BRI C AR QAR RIS N E FRIB0OF
M A, fE 20C FRiFR 60 K, ZiRERW], K
VIS 006 7 B (RSB A8 e 7 2R 1K) BC MR A6 T
0.26%, T AKFEFAEL =AM BC YR LT 0.78%,
It HAHZERE IR T P28 BC 50 #. HATAHE
FUAUH BC EAZAR N TR AN R 20 43 H (1) 43 B A
ATV, 4 )5 W& R AL RESLHRFN [ A7 A
Xf 35 BC A8 E VEUF T IR AT ST

B2 3k
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Distribution of Black Carbon from Soil Different Fractions in Chinese Fir Plantation

YIN Yun-feng, YANG Yu-sheng, GAO Ren, GUO Jian-fen, MA Hong-liang, QIU Jing, LI You-fang
(Key Laboratory of Humid Subtropical Eco-geographical Process of the Ministry of Education,

College of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China)

Abstract: Black carbon (BC), an important component in the inert carbon pool of soils, represents an appreciable sink of carbon in the global
carbon cycle. The objective of this study was to investigate the distribution of BC from soil fractions in Chinese fir plantation. The results indicated
that the contents of BC in light fraction (LFBC) and heavy fraction (HFBC) ranged from 0.05 to 0.64 g/kg and 0.23 to 1.09 g/kg respectively. The
proportion of LFBC to BC varied from 12.9% to 37.5%, whereas that of HFBC to BC ranged between 62.5% and 87.1%, which indicated that the BC
was mainly present in the heavy fraction. However, the LFBC/LFOC and HFBC/HFOC ratios were 4.0% ~ 27.9% and 6.5% ~ 8.9% respectively,
which indicated that BC was an important constituent of C pool in light fraction.

Key words: Density fractionation, Black carbon, Chinese fir plantation, Light fraction, Heavy faction



