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Abstract

To provide support theoretically for applying method of sludge compost in the forestland, site ex-
periments of Prunus mume forestland were designed to study the distribution characteristics and
the variation of the sixteen Kinds of polycyclic aromatic hydrocarbons (PAHs) in the soil after the
application of the sludge compost with different proportions (0 kg/m?, 1.5 kg/m?, 3 kg/mz, 4.5
kg/m2, 6 kg/m2). The results showed that the application of the sludge compost can apparently
increase the contents of the PAHs in the soil. Different applying proportion of sludge compost
would make different effects in the soil. The increments of PAHs rose to the top with the propor-
tion of 6 kg/mz2. In the following year after the application of sludge compost, the amount of total
PAHs decreased through spring, summer, and autumn, while increased in winter. The amount of 4
- 6 ring PAHs were more sensitive to the proportion of sludge compost than 2 - 3 ring PAHs. PAHs
in different depths of soil showed different exposing level, and migrated quite fast to deeper soil
layers. PAHs from the sludge compost could bring considerable risks to the environment should
be paid more attention to.
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BREIE, 8T 16FLI 5B (PAHS)E B RAFAE K FEE T RILENRL . Z&RKH. STRHEL
WM = B ik EEh 2GRS R, A RRMEIE B 28 BA BRI, HEAL L FI7E6 kg/m?2
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1. 518§

TG AR AL B AR e A KB B AR5 e, RO IR IE — IR A R BT ) f . HE4Eit, 2010 4
FRIE 75 Y8 B B A 3000 JI (K3 80%), 1M “+ L7 MAIRTS YR AR S B ATIHE LA 246 5 /AR 1
B [1] [2]-

e &8 REANUTAE P S TR, v Rt m AL 7y, oo e, J5iem)
R R AR SR R e SA, AR R O T E A D . Tsle RS RERRE R . EEE
U REFHAENN, 5518 SR KARE s gy, PRk R T AT e A,
w5 LI A HE AR AL R3] [4]. HEARJS 1095 Ve EAT - Hh I F A 05 R FRAR LR JXURG: 8K it F X
SACIRANTT NI o, ZIAT7 IR (PAHS) LA 80 . Sl . SRS, 2R ILigmTaE, AL
FEIREE P A [5], DRI 2 5 e FE A B A

FEIFRH(US EPAYFIH L JedailiE Y s srb, 16 Fl PAHS HA FE A A MG 44 (POPs) (138
PE, BDFEAME. AWRURNE. B EENE. P RAKEEEIE R ME[6]. 16 Fi PAHS fuff: ZE(NAP). Ji
(ANA). JEM(ANY). Zi(FLU). JE(PHE). E((ANT). %X E(FLU). EE(PYR). J#E(CHR). ZXJf[a]#(BaA).
K IF[b] < B(BDF). #IF[K] B (BKF). #If[a]tt(BaP). EiFF[1,2,3-cd]EE(IPY). —#Jf[a,h]# (DBA).
FH[ghi]HE(BPE).

DAFERIRE I, PAHS BEAE 0~100 cm [ JZIRE N T A 88 sh Ffeta, BAFFZEE) PAHSs 71
TP RAE, KT8 PAHs fE RPNk HER S, ERREAKR: MimsT &8 PAHs 7E)5 4
B IR A R . J3Ah, R RT MARER S BRI PAHS SR S5 ia i = A AL, ook PAHS
RSG5 PAHS (IR, S, KIEHH K. BIHRTNIE, EXEARAEY- T35k & PAHS #1504
FA TEARD[7] [8]0 ASCEFMFAEMMAE JiRIR e, 555 AN R i 25 e L5, 16 Fi PAHs 7E
A 338 v ) 3 A REAE A B R AR
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2.1 WA

HRHEAE: KA HREERAE), AR SO R A A .

FRUERE S : Bk 16 Fh PAHs HIVR S FrFEHH3EE SUPELCO AFIZEF; Whs: NAP-d8. ANA-d10,
PHE-d10. CHR-d12. PRY-d12; 4Mr5: 5K, JFEIREN 2000 pg/ml(iE ke EHE ).

WAl A, ROk, & RS, iE DUKSAN 2 & 4 77).,

Zifh: TOKBREREN(TR R at, KT HRUE A0 TR TR A7)

22. R ERELE

T b U [ 5% AR AR 2 Tl 3 43— A T AR 24 400 m? 9 N T MEAEMRAE A i B MR 1 M A€ ARS8 P 241 3%,
FI %7 1 PVC SRIBEAR R BT, 0 EI b 4 m x 20 m (IETEREDT, IS4 T I BFAT 10 AR .

Wt R SRR 7 3, IO - AR AR A AR A B 978 1, 78 AT RE R 2 BN 0 kg/m?.
1.5 kg/m?. 3 kg/m?. 4.5kg/m?. 6 kg/m?® HIHEAE.

R R SR B AR 1 () AR A8 IIAREAE R 2 ] o R IR 4 |5 RS 1338, 430008 0~10,
10~20. 20~30. 30~40 cm PUEFf it . T 2011 4F 4 A 28 HRAEMEALZ /737 38, e 2 H 75 R rA
A 2J5T20114E6 H8H. 7H 11 H. 10 H 18 H. 12 H 21 H4rBIRELIERES, 1ENES, B
Z=, KE AFERRKE.

2.3. HEmTLE

KEM IR 2445 G, L4 TL, W 20 Hmm. SCIrFRE 5 g TR 5 5.0 g
TCKTRBR BV R (AR B E 4 h, 400°C)iRE, BT EREEL(SEE CEM A H MARSS i jH il 13,
2 10 min &5, 4ERF 120°CYE# 35 min). ZEEERE I 18, ZAWERYE S 1~2 mI(GERE A HN132
TURE IR AEAX) , B 72 3 AL I RE RS INFE (Waters 24 7] SPE fERH:, iEAR &N 1 g, Ti5e A 10 ml [¥) 15%
AU B 1E T 10 ml IE CEEIEAL) . 10 ml 15% 01 S BE- 1E CUbEIk e, IR AU IR GE B
ANFiml, HIECKERESE 1.0ml 5N 10 ul WErY), HEATSAH G- (GC-MS) I 5E .

2.4. PAHs 9753k

PAHSs (1) F7 5% F AU AH 0 1% 5 3% 1 F A (Agilent, M (it 4 7890GC, Jfii v 5975CMSD).

GC %At il K2 HP-5MS B4 F:(30 m x 0.25 mm x 0.25 pum), /S A% #ERE R E 4 310°C,
HEFEEN 1 L, ARt FHERE P AIGEE R 50°C, A%F 1 min, ZJ5LL 5C/min fEEAEE
310°C, f#¥%F5min,

MS &4F: El B TFI8. F6 7 SO BB T B I(SIM) . 27 230°C, fEHLkin % 300°C .

3. RELERS1Tie
3.1 SRR E T AR BT RREKTE

TE PR i A A1 55 75 Y8 HE AR AR S A AL AR b 3B A R ) PAHS & &3E4T T I5E /08T, FR%F 2~3 35,

4~6 35, 16 Fh PAHs B3 TINAS i, Wk 1w,

AT KA FR V5L B AR YR R) CI/T362-2011 H#iE PAHSs A EFR{E A 6000 pg/kg, 4R
KT RS IRFF G FAbRE . S HT ORI, V5 RHEEAR  2~3 3. 4~6 28, 16 Fh PAHs fa &
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Table 1. The background values of PAHs in sludge, sludge compost and soil (unit: pg/kg)
=1 Whisk. SRERRTIRAKRSDZIFFRE 2 (HE AL ng/ke)

2~3 3K PAHs 4~6 3£ PAHs 16 Ff PAHs
WG IR 1758.1 2936.1 4694.2
15 YR HEAE 619.0 1154.4 1773.4
HEFEA 35 107.4 86.4 193.8

Y300 328 fy T MG AR PRI A R PAHS 15 i . HH, 2~3 28 PAHSs £ TIEAIKH 1 6 fi7, 4~6 35 PAHs
ZyJe TIEAK Y 13 5, 16 P PAHSs & 52 ) IA T3 AR A 1) 9 £ o 58 Y5 Y8 HEREZE Motth o fr e FH 22 7 >k
IR I PAHS, 0 FREEIE A 5 M AN AT /N B

W5 Ye - VIR HENEAC R 4~6 P4 PAHS & 51T 2~3 38 PAHs & &, Tt fEpkh AR 2~3
REZR RO EW ST 4~6 HZ U IREE,

3.2. HMRERMISRERESHERESFERREKTE

X4 2 BT R AR (Mg AE MR T B RE AT AT I, B[Rl — 2= R LI, N EAR LG . A
A L2 A 2 3 05 i B AT IR, 588 13 rh 2~3 31 PAHs. 4~6 3 PAHs. 16 Ff PAHs o 5 B i [A]
k. mE 1R,

ME LA LLE, BB EMIRN, SRS, Mk 3% 2~3 31 PAHs. 4~6 ¥&
PAHs. 16 Fh PAHs e 535 LU it AU FT Al & B B 238 i, 9 H. 4~6 28 PAHs 14 &0k, 78t AE 5 1) — 4
WP T 2~3 ¥R PAHS &&. Ui BA/EAR I FH V5 Ve HE AR RE I B0 0 38 PAHS I8 &, 8+
BRI AR 2, FLAE A U (—4F) (] 18] PN 020 B IX Fhosg il o DRIk, 6 ARt 398wt FH 5 e HE R
2% it AL it o % A3 AR TR PAHS 5 &, ZEREAT 1 7840 SIC M U A X L P it A e A e L

WAL G 3, 2~3 ¥F PAHs. 4~6 ¥F PAHs. 16 fl PAHs S B #AI KX PRI R, 2.
KB, R IR ARE R R & T LA R & &, AR, ERETHE RE A A
JERET R AR,

SATHIEE N IR BRI 2 IR IR — e RR R B AR, AR AN R AR 2 O B R
FE VRPE. pHAE, MR 3B R AR YR TR 50 . TS 1t AT PAHS FARIE[9]. — il B 3 i ) 2=
TIAEYNETER E, B PAHS R FERUR . [FII, HEFER IR R AT REBE UL PAHS, JF HiZB 2 H
AL BRI P8 LI AR I PAHS IIREAR, MEIERIAKT PAHS BRI, LI HalbEs. 2.
KT PAHS & IR RIS . 73 4, Jones #fF 7t K I, — M L35 90% LA | PAHS >k B KT F%[10]
PERIRAT X ()3T, A2 22 0E RS R & BN PAHS, A, AR EMADEREARIRTS, RS
R RS BARSHIRAE, ATSBOA T PAHs 85000, BRI 4 3 4349 2 117 (1 22 31 5% et
Hhn[aa].

3.3. ZRFREFRRE LB P EFHIE

TE TR ERMG RS, HALH PAHS & MRS R H T ER . SAFEZET . AR ML
B  ANF 2 JZEREE A 16 Fi PAHS 5 S IEAE H IUE 207 B AT Gt 5 K. PAHS [FIE{E 75%
HILTE 0~10 cm /2, 25%HBLAE 10~20 cm 2, X E5H5EES NI R —8, 2R REEE
(U B 2> Bt 5 T 3965 TR gD, VR A F TR ZBR KR Z[12]; & E. MEEZHFRE &
WX 9 0~10 cm, 28 sk B X 9 10~20 em, 25 = =ik B X 20~30 cm, FH 20~30 cm +/Z 1] PAHs

O,



Jiti 5 e HE A AL MR -39 PAHSs (93 A REAE BT 7T

GEREHIEZ, EAFN 20~30 cm PRI IS BOLHET 10~20 cm KIS ERONE —mIKEX . |
PRI, AE—SF R IA] A, PAHS [ 338 v A% 1 8 2 EUBUER 0 o 7 FE MR I ST P IS TR HEAE, 7% 18
PAHS Xif 11 T 7 R 78 DU BT ff e i A9 At A e () 2).

3.4. FRIFHZHFRETBELNIHE
LE MM At B A [ Ee B B vs Ve HEAR i, T3 PAHS &8 B0 AT AE AR a3 s, 45
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Figure 1. The changing trend of PAHSs content over time in soil
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Figure 2. The distribution characteristics of PAHSs in different soil layers in four seasons
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Figure 3. The distribution characteristics of different kinds of PAHs in soil
3. TEMM B FRELTIERNHRIE

W], +3Erh 16 Fh PAHs. 2~3 3£ PAHs. 4~6 ¥f PAHs & & a4k E 5 AE L] £ IEM LR, BERIE L
LR INTTRE S s

TE A —RAEI ] . ASFIREAE LB R, 4~6 35 PAHs & &4 WA L0484k, 1 2~3 38 PAHSs & &8 (LA
M. EARIRIMEALLLE R, 4~6 A8 BB 16 Fi PAHS SRS 2 TR A, Bl
JE G5 () A [0 T~ 45 4~6 BR PAHS & & (1 RE MK o 285 & HENE ARSI AN L33 A b PAHS (1) 2 B F A1
Wi IR it FH (5 e MEE FH 4~6 PR PAHS 75 5 1 22 /b tof it FH ¥ 8 IS P 858 IR 2 ke e s MEAE

4. &g

1) TEAGACMR I FH 5 8 HERE Re % B 2 38 0 L3R5 b PAHS & &, 76— 4 P e LAV BR R B 52
HA R

2) MG VRHEIL G T PAHs S RAER . B KEIWIRETRD, R RACE KSR & T RIEAR
TR, EAFEAMET, BAE RS EA S NS &2 L.

3) TE—4F I ] P, PAHS ] 3880 2T B8 R 18 B T, PAHS 36 — ik BE XK 2 40 0~10 cm )2,
TR X HIZ T 10~20 om J2AE N A ZE( 20~30 cm 2

4) L3Ed PAHs & &AL LG R IEAHDGOC R, B A L (3G i A . it A A AN [ %
T 4Erh 4~6 35 PAHs RIS . i FH 175 Ve HEAL H 4~6 2R PAHS & i1 2 /b it F V5 Je HE AR 1)
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