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®1 BIASHEEROBERBUMRE
Table 1 Basic physicochemical properties of selected PAHs in this study
fItid PAHS TR At . 5 b sl Z WA 5 i 12
Selected Chemical Molecular Melting Boiling Vapour pressure  Aqueous solubility logK,,
PAHS formula weight Seture it { %€ sl (%6 ) (Pa. Solid) (mg 1.7
Il Phe CigHis 178 (/ g\/ Y 101 339 0.02 1.1 4.57
/\
't Pyr CisHio 202 { \>4// 156 360 0.000 6 0.132 5.18
Nyt
1.1.2 ( (9. 101
) ( ; .
) ( ,DOM  Phe 1
) 2 la
1.2 , Phe 3400~ 3000 1625~ 1430
1.2.1 (DOM) 640 em™ ' 3400~ 3000 an~ ' 640 em”
L10L6 14 GH
( g/ ml), 25 C 200 ; 1625~1430 an '
r min~ ! 16 h, 4 C C=C o= 3
12000r min~' 20 min, 0.45 im , 2125 cm ! NaN3
DOM, TOC (TOG N=N= N [22]
50004, ) (pocy 1M DOM 4 000~ 3 000 cm™ '
1.22  DOM ( Phe) ( Pyr) (1), Morrison (2
DOM 1 000 Da (Spec H -COOH -OH
tra/ Por 7, Spectrum Industries, California) [ 18] ;3559 3419 an” ' N-H
DOM(M.W. (Molecular Weight) > 13250 em™ ! GH ;
1 000 Da) 3 30ml DOM CGH 2 960~
.1 ; 2 2850 cm™';1 706 em™ ! C=0
Phe  Pyr , Nals, ;1625 em™ ! C=C
NaN3 200 mg L™ ), C=0
25 °C 200 r min~ ' 2h ;1456 an” ! N-H
1 000 Da 1260~ 1000 an” '

DOM- Phe/ Pyr , (610) ; 870~ 640
, Phe Pyr NaN; em” ! GH o
1.2.3 (FI-IR) 4000~ 3000 an” ' 1625 cm” '

1 mg 400 mg KBr ( 870~ 640 cm™ ' DOM
) , 10tam? :3559 em™ ' 3 419 em™!
Il min, FIFIR ( Nicolet Magna FTTR- 550) 1465 cm™ ! -NH ;
4000~ 3000 an” ' 1706 cm™' 1260~ 1 000 cm™ '
DOM : 4000~ 3000
2 em™ ' 1260~ 1000 cm™ '
DOM - Phe (  le) DOM
2.1 DOM Phe ( 1b) , :DOM -Phe
DOM PAHs 3559 cm ' 3419 em™ ' 1456 em™' 699 em™ !

[6,7]

15 an” ! ,
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DOM NH DOM -Phe 1419 an” ' DOM  NH
, DOM NH-TT  T-T0 Phe 1125 em™ !
Munoz -0 , DOM
NH-T 1 Wijnja 690~ 610 cm™ ' NH GH
Phe TETT 3000~ 2875 an™ ' GH
Bl ,DOM - Phe 2125 em ! ,2 375~ 2125 em™ ! -NH}
N=N= N . P14 000~ 3000 ecm™' 1625 cm
N3 1125 cm™! DOM
DOM ( 1d 6 235~ 215 em ' 1419 em ' 60~ 610
(4 000~ 3 000 cm™ ' 1 825~ 1500 cm™ ' p—
1500~ 1375em™ " 1375~ 875 an” ' 688 an” ' 610 4000~ 3000 cm™ ' 690~ 610 em™ !
m ) 2 (3000~ 2875 an ' 2 375~ DOM DOM-Phe
2125an™ ) 4000~ 300 em™ ' H -COOH ( le) DOM ,
-OH N-H (3 Blem™ ' 3 406
) N-H cm 1) ;688 cm” |
DOM 1625 cm™' C=C 13em ! DOM
C=0 NHTT T Phe
2 DOM Phe
Table 2 Main infrared absorption peaks in the FF IR spectra of DOVF Phe complexes
Samples Infrared absorption frequencies (cm™ 1)
3404 329 2971 2934 2125 2044 1625 1566 1438 640
Phe+ NaN,
DOM
L. 3559 3419 3250 2971 2934 2250 2125 1625 145% 114 1125 875 699 610
Soil DOM
DOM
. 3544 3390 3293 2971 2919 2125 1625 1434 114 1125 875 684 40
Soil DOM- Phe complex
DOM
4 000~ 3 000 2960 2919 2250 2125 1625 1419 1125 688 610
Sludge DOM
DOM
3531 3406 2960 2919 2250 2125 1625 1419 115 1110 1000 675 610
Sludge DOM- Phe canplex
DOM
4 000~ 3 000 2971 2919 1582 1419 1140 106 875 669 625
Pig manure DOM
DOM
. 4 000~ 3 000 2971 2919 2029 1559 1419 1125 109 875 669 625
Pig manure DOM- Phe complex
DOM 4 DOM- Phe , DOM-Phe
(4000~ 3000 cm™" 1625~ 1375 an” ' 1250~ 1000 1582 cm ! 23 em !
' 700~ 50 am” ) 2 (3 000~ 2 875 , 1250~ 1000 cm™*
an” ' 875! 4 DOM NH GO
H -COOH -OH
,N-H , 22 DOM Pyr
GO N-H GH 4 000~ 500an™"' ,Pyr  Pyr  DOM
2 GH 2,
GH DOM 3 Pyr ( 2a) Phe ,
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3 DOM Pyr
Table 3 Main infrared absorption peaks in the FF IR spectra of DOM Pyr complexes
Samples Infrared absorption frequencies (em™ )
3375 3309 2971 2904 2125 2044 1625 1566 1438 640
Pyr+ NaNj;
DOM
. 3559 3419 325 2971 2934 2250 2125 1625 145% 1154 1125 875 69 610
Soil DOM
DOM
. 3529 33% 3300 2971 2934 2125 1625 144 110 1125 875 6% 640
Soil DOMF Pyr complex
DOM
4 000~ 3 000 2960 2919 2250 2125 1625 1419 1125 68 610
Sludge DOM
DOM
3531 3406 2960 2919 2250 2111 1625 1419 115% 1125 1000 660 5%
Sludge DOM- Pyr compl ex
DOM
4 000~ 3 000 2971 2919 1582 1419 1140 1006 875 669 625
Pig manure DOM
DOM
4 000~ 3 000 2971 2919 2059 1574 1419 1134 1059 890/860 660 625

Pig manurer DOM - Pyr complex
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INFRARED SPECTROSCOPY OF DOM PAHs COMPLEXES

Zhan Xinhua!  Zhou Lixiang'"  Yang Hong?  Jiang Tinghui'
(1 Dpariment f Evironmentd Enginearing, College of Resources and Erwironmenial Sciences, Narjing Agriculturadl University, Narging 210005, China )
(2 Department f Applied Cheristry, College o Science, Naying Agricultwa Unwersty, Naying 210095, China)

Abstract The complexes of dissolved organic matter (DOM) and polycyclic aromatic hydrocarbons ( PAHs) play an inr
portant role in environmental behaviors of PAHs. Interactions baween DOM and PAHs are involved in forming complexes of DOM
and PAHs. However, besides partitioning and hydrophobic dfeds, little is known of the interadions between DOM and PAHs.
In the paper, the interactions of DOMs derived from paddy soil, pig manure and sewage sludge respedively with phenanthrene
(Phe) and pyrene ( Pyr) were investigated with Fourier transform infrared ( FT-IR) spectroscopy. With all the DOMs tested, alr
sorption peaks were found in the bands of 4 000~ 3 000 em” 1 2969~ 2900 cm™ ', 1 700~ 1 375 eam™ ', 1300~ 1 000
an” ', and 900~ 600 cm™ ', suggesting that DOM contained O-H ( hydrogerr bonded alcohols, phenols and carboxylic acids) , N-
H (‘amines), aromatic ring, C-O ( polysacchrides, carboxyl), and-CH, fundion groups. Camparison of the FT-IR spedra of
DOM and DOM-Phe/ Pyr revealed that absorption peaks of DOM- Phe/Pyr in the bands of 4 000~ 3 000 cm™ ', 1700~ 1375
an™ ', and 900~ 600 an” 'shifted to longer wavelengths, indicating that there existed NH- T and T T interad ions in the forma
tion of complexes of PAHs and DOM.

Key words PAHs; DOM; NH-T interadion; T T interaction; Infrared spectroscopy



