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Characteristics of Dissolved Organic Matter (DOM) from Leachate
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Abstract: The dissolved organic matter (DOM) was isolated and purified from landfill and incineration leachate, and all the isolated fractions
were characterized using acid-base titration, UV-VIS Cultraviolet-visible), FTIR spectroscopic methods and element measurement. As shown
by acid-base titration, the total acidity and carboxylic groups followed Hyl > FA > HA and FA > HA > Hyl respectively, and all the samples
from incineration leachate had more acidity and carboxylic groups than those from landfill leachate. UV-VIS analysis showed that the
humification of humics in leachate followed C-HA > I-HA > I-HA and L-FA > I-FA. FTIR spectroscopic indicated that the humics from the
same leachate had similar molecular structure; and 1-HA had more aromatic groups than [-FA, while [-FA had more acid groups. Element
measurement indicated that the content of N in leachate humic substance was higher than that from other surroundings, and the aromatic content
in humic substance from landfill leachate was higher than that from incineration leachate, which was also obtained by UV-VIS analysis.
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Fig.1 Acid-base titration curve of isolated leachate and C-HA
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Table 1 Total organic aciditys carboxylic and phenolic acidity of isolated leachate and C-HA/mmol* g™~

1

- Fk HA KA ) [ AR

o C-HA L-HA LFA Lyl LHA I-FA I-Hyl
SR 5.5 3.7 3.9 5.8 4.4 5.3 7
BRI REH] 3.3 2.1 2.5 0.8 3.6 4.7 1.6
T 2 fe 2.2 1.6 1.4 5 0.8 0.6 5.4

DI R B8 T HAFA R Hyl 73 9303¢ 4 1-H L-FA-L-Hyl 1 I-HA I-FA. I-Hyl
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Table 2 Absorbance of the HA, FA and Hyl (100 mg/L, pH =6.0)

Ei=tan C-HA L-HA L-FA L-Hyl I-HA I-FA I-Hyl
SUVA,s, 8.28 2.68 2.17 1.67 0.4 0.13 0.15
Eq 3.233 0.388 0.422 0.02 0.108 0.089 0.044
Es0/ Eqn 2.38 3.03 5.54 13.69 4.03 6.80 12.07
Ee5/ Eegs 3.65 4.36 14.53 20.00 4.20 16.81 7.54

HHEE 2 A, BV FETR I SUVA,s, fH I = T3
AL, TBIERT SUVA,, /MK RN HA > FA
> Hyl, HIEHI7 B 8 b (03 K T3 be ) v (K AH B
Y15y, 3 B U 95 D8 T TE T 5 A AR I
PEAERE) TR . By 20 BT RAF BRI 2518, H2
JUH R FA IO =T HA.

PRI R 2 1 Eog/ E g 11045 H, AT 05 B I 11
JEBAGFE AR IR : C-HA > L-HA > I-HA Fl L-FA >
I-FA. Artinger 25" 45 FA 1) Ey/ By 16— N
3.5 FiA, RARAKAR T I LEAE A 3.41 ~ 4.55, ] WLRJ
A6 FO B A TR S A OT A  FR SELHR 3% FAL (1 65 B A PR 3
WA RIR G G TR E g/ E o T SUVA,, 77
AT 5 0T BI85 L 1) 5 e AR Rk vy, % A Tk AR A

AHICHE G R BIT2  HA T FA I s/ B 1l —
MEAE 2.4 ~ 8.3 F1 1.9 ~ 18.3 Y5 [l Py, AW 50 i B

JFI) E sl Eqes T3 T2 0 I, B HA 19 HEAE /S
F FA, (HJ2 C-HA\L-HA 5 T-HA [A] 5= 0 2 B4
Ve R E s/ E g {8 LB ME LA 2 B 65 B0 5 11 J5 A Ak
FEIE, SRS ] B ] E s AL R AR K A4 H 55 B I
o 13 BRI £5 8

2.3 FTIR ZLAMGIERFE 5 BT

IR 5 Aoy F DL S FE R 1Y) FTIR 219856
L 3.

A FAF 5 6 L A5 15 - 18045 WL AR 4T 4/ W g
)&, 1735 ~ 1690 em ™" A& I W L W& 4 5 AL
HR 5L (—COOH) A i 24k 45 W v 1) ¢ = O i 4 41
3151550 ~ 1515 em™ " A R 004 o & A AL S P b
IN—HZ T 42 2, BRI I Ak & 40 B0 e E 3% A1 105
1460 ~ 1450 cm ™" A 1A W8 AT 068 A9 A5k K A 45 400 R0 )T s
EARA P —CH, 5 19 BY 30 AR T4 8l 2 g 10 e
A Y —CH, 2t B C—HA X R TE AR 305 1430 ~



33 75 75 5 B IR DOM FRAE K AFPEWT ST 837

1420 em™" A AR SO U8 I 3 R A 45 00 P 1) R0 e
FAER—CH, MBS,

C

HA

I

E

L-FA

I-FA

BEHE%

L-Hyl

I-Hyl

b

4000 3500 3000 2500 2000 1500 1000 500
BH/om™!
B3 BERPSESFELEERS FTIR 5% E
Fig.3 FTIR infrared spectra of humic acids, fulvic acids a
nd hydrophilic fractions

SN B 3 WKL, L-HA 5 L-FA.I-HA 5 I-FA
3 ) ELAT AEARL TR Pl e AR A, 2 B AH (W) Sk 05 119 63 L )it
5B B8 RN 53 7 45 A6 4 1 TH A8 A9 AR ABL . 1T L-HA
L-FA 7355 T-HA- L-FA. I-FA 1 B 3% 45 AE 2 5 5%
K, R WIS 98 T R B S5 be ) 12 I8
PR JES B TTLE B e RN 23 7 &5 R 2 R T AT R 22
Sl [ L-Hyl 5 1-Hyl BEREAE 22 5K

C-HA- L-HA.L-FA 71637 ~ 1644 em™' X3 A7
BRI B ¢ =C YR, Hrh C-HA.1-HA
0 0 DX W AT R FEE KT L-FA, R L-HA A 3
ZI IR, IX 5 SUVAL, 70 BT 45— 30 A0 L-FA
761700 ~ 1720 em ™' X IRAT 58, HL5E T L-HA,

KW L-FA P EHHEZ RIS 1-HA AT L-FA K3
FEACL, 97E1 562 ~ 1572 em™" X 3847 1R 55 24 H ¥
b R R A U, X 12 A A BRI 1Y) N—H AR TE IR B Pt
S BEA, 51 450811 420 em ™" Ab B A 58 51
Wb, X AT g & 1-HA A1 1-FA A B /K A6 & 90 F0 R iy
AW I—CH, 55 B0 B X AR T3 30 J A1 9 M
AP N—H WA P25 1 E Y . L-Hyl F11-Hyl
7£1 640 ~ 1600 em ™" DX I8 50 ZU R, T-Hyl W1
SRR T L-Hyl, W& A HLRH N o #E &R
11 JX N %R AT R 1 —NH, BY 3R 3l Wi, A
HERFAE U 1] . L-Hyl Al I-HyI 71400 ~ 1420 em™' [X
3P 3 AR AR 2 R R0, X T C =0 i 4k 3
W
2.4 JUEAFFAESHT

AR T A M bz S F R B R A e )%
JEV P HAVFAHyl FIEDIE R E) CVHWN.S JTT#
TR, PR T H/CWN/C IR AN, R R A T
BIERCSCHR PRI Y COHAOWNAS JC R4, &5
R 3. ARK P T 0 o FE AW, WAK: ¢ H.
O-N.S TCHE T EITH 2 5 Fhyc 2 SO IIAHX 5 70 7
1M SCHREL I G Hy O~ N~ S TG 389 8 31 55 (1) AH
XA

— R T, BB I A A B R JE (—CO0HD
FRRE(—OHD MUK 05 B 45 1), e e I 10 e s 7K
WA EG EME WG4 T 5 A g g B0 o
A BT ) H/CLO/C N/C S AN B EL, R T i
AN AR S5 7 F0E RE 141 T R AE . A HLR
H/CJR A H LG AR BN, R G LI A 27 5 4
PLOS i &5 10 o 32, 5 W& 3 58 2 5 105 ik 4k &
P o TR T AN B O, Ron gL S A
B2 I T B A s B AL A

NI 3 AN I R R XA e 1 72 DR W
H/C B AN E b, w3 3795 JE W HAL FA 1)
H/CJR AN LR X /N T4 e ), 2 AR I 7 v Jig 4
J 05 B FRBE K T8 e ) ARS8 Jog B T 11
H/C F LUARUE B T8 o2 = 1R 22, 3R W RV S 4772 U6
R TR JEE TR, 05 A AR P ARG AN iy AR
JEWH HA 19 H/C O b FA LOAR &, 35X 5 Sk Eod
A B IR N JC3 & 5 oK T e i
0, WL LR 455 T2 M H R aY) .

AWEFC Hyl (19 H/C 34 b & R 558 v 3 e o v
TR 2, Ut B rp 5 A7 5 22 10 I 107 e Ak & ) . (R,
AW R V5 DRV P RS TR HyT 1R N/C 3K T4
B, RO A G E AL B AR, B R N TR



838 7N 58

B

% 30 &

®3 BRAPZESHTRRESBMREFIHLL

Table 3 Elemental composition and the atom ratios of all leachates isolations

BER kel TCE R U % JRFANEL
C H 0 S H/C 0/C N/C
il HAY 53.95 3.55 — 2.27 0.39 0.79 — 0.11
HA KA 22.37 3.27 — 3.76 1.21 1.75 — 0.14
%3 I 37.61 6.36 — 2.51 0.33 2.03 — 0.06
SCRRE I 56.46 7.67 28.73 7.13 ND 1.63 0.38 0.11
KA I 26.35 3.25 — 2.49 1.08 1.48 — 0.23
FA BRI 47.59 7.94 — 1.38 0.26 2.00 — 0.13
SCHERECEY 50.03 7.56 33.93 5.63 2.83 1.81 0.51 0.12
1 KA Wi D 1.64 3.70 — 10.01 0.29 26.98 — 5.21
[ DA 8.10 4.36 — 4.88 0.30 6.46 — 0.52
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