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Water-Sediment Partition of Polycyclic Aromatic Hydrocarbons in Karst

Underground River

LAN Jia-cheng'”®, SUN Yu-chuan®* , XIAO Shi-zhen'*"

(1. School of Karst Science, Guizhou Normal University, Guiyang 550001, China; 2. Key Laboratory of the Three Gorges Reservoir
Region’s Eco-Environment , Ministry of Education, School of Geographical Science, Southwest University, Chongqing 400715, China;
3. State Key Engineering Technology Research Center for Karst Rocky Desertification Rehabilitation of China, Guiyang 550001,
China)

Abstract: Based on polycyclic aromatic hydrocarbons (PAHs) field data of dissolved phase and sediment phase, partition coefficient
K, in sediment-water interface from Laolongdong underground river was obtained. The concentration of PAHs in water and sediment and
partition coefficient K in sediment-water interface were studied. The results showed PAHs concentrations were 81. 5-8 089 ng-L ~'with
a mean value (1439 +2248) ng-L~" in water and 58.2-1051 ng-g~' with an average (367.9 £342.6) ng-g~' in sediment. The
dominant PAHs were 2-3 rings PAHs in water and sediment. However, high rings PAHs obviously enriched in the sediment. Partition
coefficients varied from 55.74 to 46 067 L-kg™' in sediment-water interface, increasing with the rise of PAH compounds. All the
organic carbon partition in sediment-water interface were higher than predicate values based on typical model of equilibrium distribution
indicated that PAHs were strongly adsorbed in sediment. The linear free-energy relationship coefficient between K  value and octanol-

oc

water partition coefficient K was 0. 75, but the slope was lower than 1, indicating that sediment in Laolongdong underground river had

weakly lipophilic characteristics and adsorption ability for PAHs.

Key words : karst underground river; polycyclic aromatic hydrocarbons; impact factor; partition; partition coefficients
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Fig. 1 Location and hydrogeological map of study area
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SARAE (Per-D, ) 4 5 FpEIBCRIE R ; NARPI 7S
F L% (HMB) 4 H 3£ 8 Supelco 24 A

[ AR i 22 24 05 2 22 SR ] EPA3540 J7 i
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TR BRI AL AR AL N 10 g K% be
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FHAACSRAEE I JZ AT AE (2T AL, R BEJS B WA
e . BIOARG R E 2 mL 0, R
£0.2 mL, &G MA 4 wL RPN EEE) A
UKFE T AE.

IR Z2 34 05 Je i $2 BOR T 36 [ EPAS25.2 J5
AT, SRS WKAE i OGRS R W, $E AT IS
HEAT AR AE B, ZEBUR AR 4R 2 S mL, 23 8K
TRER A K o 4k SL W 45 2 5 mL, W 46 ) (0 A 1
FE AT Y SE SR B MR 4 & 2 mL, HOE & be B i
), a4 2 0.8 ml, 7 B 2 41 i i ) Ak &
0.2 mL 5 I A P AR P (75 B 3L 2R ) A vKAs
.

1.3.3 A A S B A i S AR IR

55 FH AAR 6 3% - o 3 B FH A ( GC-MS, Agilent,
7890A/5975C) , 4T PAHs K. %840 #1514 K
HP-5MS E40% 4 (30.0 m x0. 32 mm x0.25 wm),
A SAE A, WE N 1 mLemin ™', B4R
R BERER 1 wL, FERE D3R BE 280°C, W) 4R R E
50°C, LA 20 °C -min "' FFIR F 200°C, SR E LA 10
°C -min " 42 B THE 2 290°C , f#4F 15 min. EI
BE 70 eV, B TR 300°C.

BEATHT 10 ASFE A RIS IR L IAR AR
TFRATHRE S RTRE SRR, AT [ 48 7R
YU T4 AN 2 56 R 0 [ . 1% 0 TR BR
Nap [H050 3 55A8 A1, 7K B T 4 BE S 249 18 53 51 R
53% F1 62% ,/KFEH HE PAHs A9 FICRAT 78%
~110% Z 18], FOPATAE i 00 A X B o O 22 29 /8 F
12% ; [ 4RFE H & PAHs 09 EUE A T 76% ~
115% Z [H].

1.4 SERBITE
SIICRE K, € R OB 5T FR YY) PAHS

WS (e, ) FART T HEARAH PAHSs YR (¢, ) BILLAE, B .

K, =c/c,

K, T LAE o 5 P 520 A5 3 (R T 1k 5 R

By AN ISR, LI A A N W S 56 FN B AR S
A WL A AT R0 R W R b
PAHs"2) . BHiE EARSE PAHs fL &YW I R 24
BUBR I 52 ], 2 ] FH A ALAK 3 — 1k % 20k &
ik

K, = K/f.
o, £, S BB 580 I A LB B A
(%) K, BERT A5 3%, b 7T 5 BLAL & 4 1 1
FE- K BC R (K, ) FIHZAME B B R BRIt
B K, 5IEFEE-K R AL K, Z A 7E R AR
KRFR AT LA ST AN T 4tk A B R

lgK,, = algK,, +0b

o F b B HE R SRR C RAFAE T PAHS
AR AL A I ARSI 2

2 HFR5IHE

2.1 U FRKAITCRY T PAHSs fXT L

2y R ) K PAHSs BB HRE R 81.5 ~
8089 ng-L™" FHIMEH N (1439 +2248)ng-L~", H
2 ~3 R EHKIE N 78.95 ~6056 ng L™, Ty
F(1176 +1663) ng-L~", % &L PAHs [ 74. 87%
~100% , 4 ~6 U E R ND ~2 033 ng-L~" ,FHh
(262.6 +588.2) ng-L~". 7 FPEUETE PAHs Jli ik
FEARMG, JLF- A . 32 i fa] Y o A 335 7K
HEARGEE M, LA 2013 4F 4 A M5, B8 5 Wi it
WIB  fE 2T, PAHs BT VR B 35, Z 5 PAHSs
Jo R T B T S AR R T K PAHs
Z 5K . ORI 16 B PAHs 4 FRAG Y,
PAHs i 4 58.2 ~ 1051 ng-g™', FHME N
(367.9 +342.6) ng-g™ ', Fu i fH HILLE 2013 4F 6
A FTRERY i PR R R A v i A 0y, 28 T s SRR A o
Fill i b WO RS 2 T Ui, B R R K AR R
Vi F e e BERRAIR . 7 FhBUREME PAHSs B MR
9 10.07 ~347.6 ng-g ™' SFHME N (118. 4 +136.4)
ng-g”'. ULEWIH 2 ~ 3 ¥R PAHs B IRl 42. 22
~590.7 ng-g~' IR (199.3 £171.0) ng-g~ ', H
AN 35. 1% ~78.95% ; 4 ~6 ¥£ PAHs Jfi &
W N 15.98 ~ 470.5 ng-g_] , SE ¥ N (168.6 =
187.8) ng-g ™", 5 %5 PAHs i 21.05% ~64.9% .
7 FhEUEE PAH BTHDMKEE A 10. 07 ~347.6 ng-g ™',
FHI R (118.4 £136.4) ng-g ™' (F1).
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Table 1 PAHs concentrations in sediment and water of underground river

YUY (n=8)/ng-g™!

K(n=12)/ng-L~!

e mean + SD mean + SD range

Nap 94.75 £105. 5 14.45 ~345.2 151.2 £99.96 46.45 ~410
Acy 10. 4 £10. 22 2.06 ~34.84 230.2 £227.9 2.06 ~883.2
Ace 9.25£5.27 2.75~17.62 68. 4 +84.08 4.24 ~271.2
Flu 33.55 £18.47 11.96 ~67.4 257.2 £322.3 13.24 ~993.8
Phe 49.02 £36.39 10.37 ~118.2 440. 3 +£990. 1 ND ~3 453
Ant 2.34 £2.38 0.45~7.52 28.74 £64.09 0.67 ~222.8
Fla 14. 65 +15.01 1.63 ~46.2 164.7 £372.2 ND ~1 285
Pyr 14. 66 +15. 62 1.74 ~46. 41 97.01 £216. 3 ND ~748. 1
BaA 9.17 £11.25 0.79 ~29.44 ND ND

Chry 38.72 £47. 86 2.76 ~132.5 0.64 £0. 82 ND ~2.41
BbF 28. 66 +33.33 2.35~93.18 ND ND

BkF 14.56 +£12. 18 2.27 ~34.69 ND ND

BaP 13.93 +18.54 0.67 ~48.48 ND ND

InP 8.34 £12. 67 0.77 ~38. 65 ND ND

DaA 4.99 £8.05 0.46 ~24.52 0.27 £0. 63 ND ~1.7
BgP 20.99 +£30. 41 2.55~94.76 ND ND
ZPAHS 367.9 £342.6 58.2 ~1051 1439 +2248 81.5 ~8089
2 ~3 ¥ PAHs 199.3 £171.0 42.22 ~590.7 1176 +1 663 78.95 ~6 056
4 ~6 ¥F PAHs 168.6 £187.8 15.98 ~470. 5 262.6 £588.2 ND ~2 033
ZPAHSCHI 118.4 +£136.4 10.07 ~347.6 0.91 £0. 83 ND ~2.41

1)ND %%ivk&{ﬂﬂ%ﬂ, Z PAHscar M EUE M PAHs

DN S S TR <1 I N R AL 7 e R A
PL2 ~3 38 PAHs A (BT 4 ~6 35 PAHs 1YL
I KIS, 7 A EUETE PAHs LRI B H
ETURY KR ILP RIS, X RN
B R IAEOE N, PAHs LA Y1 /K I g PERRAIC, 508
PERRGR | 1E S BE-7K 43 e 22808 57 ORI N T 2 -
KT BE R BRI Y PAHS 1k &9 5o 38 50 Y W R
FH. MK 2 5T 40, B2 T 2013 4F 6 H 41, H Tk
AP Y i PAHs ¥ 2728 b — 3, AT RE Y 5L A Ry
PAHs ZEUURR 4 A 7K v i) S AR S A 53 Be AT
HED K AR Z MIAELEAIRPR PAHSs B9 5.
2.2 M FUURRY) PAHSs S0 KR40 Hr

W R VTR A AU AR Fh2S Bokife
XU Y o PAHS (4 FREE A7 S S i 7 A 5
mit . YU TOC & 3 il PAHs B vk B & 4y
Mf EBH R D12 R, Wu 25 [ 8 = W
DURYIHE) TOC 5 PAHs HTERR. K3 BRER
i 3 UL TOC 5 6 PAHSs J R &2 g % 1E
A [R5 91 538 PAHs (L Phe ) F1 5 26
PAHs( LA BaP ) f 3540 3¢, R T DI A HL
[ PAHs 75 4L () £ 2R 2 HJ& 16 F PAH
tbEYH, InP, DaA LUK BgP 5 PAHs i iR E A
KRBT 0.5 MR B E, BEHBE T A LR
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Fig. 2 Comparison of PAHs contents between sediment and water
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RIXTUURY) PAHSs 15 0 AR W H 20020, #Rd
SFUC R PAHs 4 A T U Y /IR AR
iy, KRR PAHs B e A/, IF B B TOC
FEJEE PAHs 7TEAN RS P 9 N R,
2.3 M MR TUBAE- KA 23055 ke i
RSB | oK b 23857 ke k5 W ot
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Fig. 3 Relationship between PAHs and TOC in underground sediments
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Table 2 Comparison of observed IgK, . and predicted 1gK, . in the study area
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Acy 4.00 2.28 4.27 3.61 0. 66
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Fla 5.22 3.06 5.05 4.82 0.23
Pyr 5.18 3.18 5.17 4.78 0.39
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