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Property and transformation of DOM in solid waste leachate

OIU Junjie' LU Fan' ZHANG Hua'*? HE Pinjing'** ™
(1. Institute of Waste Treatment and Reclamation, Tongji University, Shanghai, 200092, China; 2. Shanghai Institute of Pollution
Control and Ecological Security, Shanghai, 200092, China; 3. Shanghai Engineering Research Center of Multi-Source Solid
Wastes Co-processing and Energy Utilization, Shanghai, 200092, China)

Abstract Dissolved organic matters (DOM) are the key fraction of waste leachate to be treated, and
affect various treatment technologies inversely. The methodologies of leachate DOM characterization
have made a great progress to disclose the DOM transformation during leachate treatment processes
in the two decades. This review summarizes development of DOM characterization from the
perspectives of bulk DOM and micropollutants. Additionally, the application of these
characterization methods is critically reviewed. It mentions that future of leachate DOM
characterization and micropollutants transformation during treatment processes.

Keywords solid waste, characterization, material flow analysis, high resolution mass spectrum.
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BUBWE). B URW A Ko B AT A 0 o it e A= W B A A DL T (B0, BRI | i A HLTS B ) L &
R HE)E LT,

B W T R Y AT LA (dissolved organic matters, DOM) 2 H: 32 22 (1975 4L 1 24 /3. DOM W77 &
7%, TR THOTRE LY, HAATESE AR B FHIE B ol 40454 . L 24k, DOM I 2 i 5%
i A ZB UE AL FE T A s T 5 A0 FRAUR. 5 80L, AR SCRSS T3 U8 DOM £AF 5 ik i E AR R 5, K&
HAEB U WAL T2 i R, LASYISAD DOM PE U | 15 e 5 305 2 4 s il e Jre i A1 L s

1 BIEW DOM FEIE (Profile analysis of waste leachate DOM)

DOM i B J2 A% #5341 S5l (9 7K 1 35 A, HAS W & Jré v 32 B DOM 1 Ji7 3R AIE 1Y) 3 28 LI . 2
T BRA AR 5T A 3 2 TAL B, SR FHEA FLAR G, 65D, B AF R AR 7 R UL 450
B B RE TS HT L DOM T AR TR R E A G4, AT 322253 AL 1) 43 Hr (target analysis, A7 RS )71,
PEE 3BT (suspect analysis, JoARAE )" FIHEHE 7] 73 # (non-target analysis, A K175 3L 534 ) 14191,

1.1 E/KDOM EAF )5k

i 45 b KR} 2% oG - SR A 5 43 15 i U, 2 ULET 1. B R DOM AT DL 43Ry IRV 25 1F (pH<2)
AT HUE A A R (humic acid, HA); 7] f1 XAD-8 g4 A4 & HLR (fulvie acid, FA) ; LLUHABF A 2%
7K P4 53 (hydrophilic acid, HyD) . 5T I3 25 75 6, iRBHRBEDIVE T 220 FE LRI R EBIER T 1Y
B 7K TS B R . SR P U R 3 5 i R G i 1 U s, T ARZR B BT DOM H 1-100k Da (1% UL53+
MRS W RAE R T B IR P A PR A DOM SR BLR R T I AR R, I HL T 38 A A 14 O
OB R4 K4+ HA F2 A0 R v] A W B (0 /N o3 A ALY, B3R 43 85 5 Wik ] DL 681 (ultra violet,
UV) 84 HLAk (organic carbon detector, OCD ) &5 i Il £ £ £k % 4227, 7k Bt DOM 1Y 3R WL 73 5 Bl PR 21
O3y AR R, 3 AT DL SR A WL I £% (organic nitrogen detector, OND) 3K BB JE DOM H i & &
A BT b, X L5 B 7 e AT AT B AR A, 55 Seny HAOGIE (N, =4E50061%) P 5 5
VLA RN &S L EE s T
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Fig.1 Framework of bulk leachate DOM analysis
VFZFEETE ) DOM HA 78 2840 28 AT UL i 4 i L N A AR AR Pk IR SO 3%« & S D65 R St 3.
B, 55 FGAA ) & S AR A ALUAE 254 nm T 58 86 IR EE &) (specific ultraviolet
absorbance at 254 nm, SUVA,s,) ELA TR UF A9 48 78 AH S PER. X% DOM B A (RG22 R, [ B I a2 g
K5 RBOCIE, Al H =450 615 (excitation-emission matrix, EEM) P AN [a] A S 5638 FE & 615
[ DX ] 43Ry AR X, AT AR R A DOM IX | R R X . 285 HL R DX 2 A= A il 7= 4 X
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TR A [7] DX 352 ik B K D) DOM 19 73 S5 R R AIE . 140, BE I (3 B 264 & EEM 19 7 48 7R
TORIE R 12 08 W DOM 1Y 22 S, IR R i 1 Herb B9 MERE M 2 700 Wu S5 — 2B 45 PO KB,
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A I 23 20 12K DOM 21 57

() = 73 B B A A 2 21 20 5 Se 9 =l B DOM 43 A1 7 VA B, R As 45 SR FR
FAE R OB & 0 PR ik, an (B A8 3 29 - [ Jig 4L 9% 57 3% 1Y ( Electrospray ionization Fourier
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AT T X 433 4 [CHOIN,O,. [CHO]Cs il [CHOJC,H,S [l () /N 43 1 22 502, JR ek 2, 0 Bk o i
(electrostatic axially harmonic orbital trapping mass spectrometry, Orbitrap MS) 1] 5 ¥ AH {2 1% 75 28 % $21%,
M Ao 0 21 A ALY o3RG A o3 i, RS A3 502 00930 U B UE W DOM. 146 & )
AT R IR HT AL AH BT I (0 A3 B VA AR B o i A A s, () 1R 0 PR R TS AR A B TR T
DOM 4315341 J& 100—1000 Da. X H AP AT G 2 AL, BE 2 U8 DOM Hh I 58 5T 03 102 75 2 S P
FETEM K5 F (510 kDa) A6 5 4. 4N, ARHE < 43 360, J6 38 B2 t /o B ) 4 U SN a7
T R, IG5 AN RE B B I €535 9 3 S R A 0 JB0 35 43 A 1) 125 A o 782 T T B HE b 1) 43 [
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Fig.2 Workflow qualitative and quantitative analysis of leachate DOM
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Ke AWK AT 2 ] B% B 3k R ST A Fne o 2 PRI 1030 (LI, 1T W) 3B 8 W R AR AR BT AL B4, B3
Hr e AERE ) 2 A2 R b DL DOM B A E 1 i A LTS G i OB 1.

B [ A RS AT REAAL o3 B A ) B AR BT (B, P BE 3 AT B AR R ) S A T A
AR I DOM; 3 b, A [ AH A2 B BB 35 -H B A U9 ik, v, [0 RE 26 B0 B 500 g 28 5 — AR
XAD 4 Jig R 9 DAX B W B 7507 565 A J I B 70 10 2R = AR R B WSS WG e v, R
AP, O R O — IR AW (PPL), I DOM BN TT 3K 50%—80%, i H
B AT 12 A0 e PR S 5 5 B 245 E £k (International Humic Substances Society, IHSS) f) /2 18 i -Hi, 15
M7, R A2 BOGAE T (L i T I 45RO, (R, B S B ¥ M A AL T R 32 W BRE5R) BpE
R S5 A AR, TR A7 A 3 L ] o2,

R v aE 1 0 A T B, AR B 53 ik, AT PRI AR R B R AR LTS e . L b, MBS
B AR 1] 73 B 2Z 18] () 300 A AR 100, P58 - B i m] AR i S s o (A, AR W B . 2 Bk O3 e R 4K
) WE — RIVILIE AT BEAH 43, BEATEE XV S3 A, MRS 20 B AR 02, AR EE ) 434 DU 18 1) RN Ak &
Yy, HE P 32 0 SO (035 - T 1 R A (3 - B3 R A 7 5 90 A 4 R ik (BT i s PR A R . AR
I oy - B F R ML AN [F], T 3 00 A 1 ok R A R AH [A] L X T U AE €8 35 -5 43 B R B T S (LC-
HRMS/MS) 43 #, 35 243 B0 4K i 4 ( Data-dependent acquisition, DDA ) 5 A1 % #i& 7t 57 % ( Data-
independent acquisition, DIA )"~ 1> J il FR R 5 rb g A g A B s AR BB X Tz (U, 52
PR T 0 4 B2, I AR A B B XA R RGN 380 g AR Uy i ke 3 TR RS AR USRI AR T
o G G, i A BRI HED . AR 5, SO (3% - 55 0 % ER K BT 3% ( GC-HRMIS) ) B 4 4 SUAH €5
- 23 PR BT (GCXGC-HRMS) > J3#t, J aod it 1 L 5 (B 72 1335 P AT 5 5 [ 11 8 b vl B AR T
5% B¢ (National Institute of Standards and Technology, NIST) # i 22 47 X FL A6 2%, & PERCR 4055 {H.
S, R T HESAAL 73 T >R LC-HRMS/MS #4770 B, JE T2 8 8%, w98 AN e s aF 1 ob [ 2538 8 A4~
IR J5 , 705 B 20 AF 090 AR vh, BT 9 R A R O A ik, RO N-TT R R
VSV TP AR S S BT S R DGR, RS SRR, B TR B B R A AR TR
TS AR AR A LTS R Y R BTk

2 BIEW DOM 4L oy (Transformation of DOM in solid waste leachate)

138 DOM W RAET- B2 Hl B AR 5B U8 T DOM 7E 45 b 11 T 205 B v A AR AL ) OC . (HUE:, 8
DEIROK 5T 52 2 . R PR, 5 CH: A B R T ey 22 IR RO Y 22 G AR IR A B R AR PR T 2D AR Y
B2, (AR I B UE I DOM 78 H: b i % A LA HL Ak ik
2.1 F{k DOM Z BRI

JELVE B UE W TS e W AE AL T AR P Y S R BR TUERRJE U NE M DOM 2 BR AL
(8 S5 P 2 A . AN TR T AR 3 35 K 0 b B AR 2 U8 R A B UA R v B Y g W vk BE (B Ak o T AR
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iR R B IR — T2 T B EE ) A TS ( 2 ULIE] 3) . Shao 45k FH BT it 43 B O 5 1F Ak
T 1B IERAL BT 2, K M A A - S i AL BRIt Al £ BR 75% B TN; COD fEA:= WAk Bl id 7200
VAR AL, AR DR 43 B BT ] BTER 92% 1) COD K BRALBED. WAR, % 5 Wkt T VP4 i 80 A My Ab Bt
T, 5 B2 B 20 PR AL B T B 05 R ) 25 BRI, R AR AR,

it BT DOM S AR Pk 19 43 A 75 2 m] ] T B3R i2 IE W DOM & A= f 4 e AR I B B . F e i
(1 EEM &3 AT 1 42 %58 Ho AN ()38 A 5 2 SRHip 1 IX sl P 19 2 I 5 B2 (AR [R) 2651 i) DOM 2053 ), S ik
J R B —2E 5] DOM 4 3 S 5 9 2 B 98 R S ER B T 250 (Fenton ) 125 5 58 A SUEUK AL AL
e EBRB IR T E H 2R S R E RIS DOMP. (H 2, A RS 5 &S X DOM 7] BEA77E 04 1 Z .
P47 K53 M7 75 12 (Parallel factor, PARAFAC) AJ #Ujl|— £ 51 DOM A% il o (05 8 22 S 4143, RIVELAT fi
BRI EAE 3 Hr AL, JL4E COD Fabr O & filifh, (BT I 7 v, 7E P 5 BB U8R A 31 T 20 fe
878 T A Py Ak PR ST R H 4 25 1126 DOM & AR B 23 Ak s ITTT, (A5 A Wy b B K v 32 202 05 A 4544
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Fig.3 Methodology to understand the Transformation of leachate DOM during treatment processes
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12 0B DOM 1 E 253 AW 5 T RACR AR AR B R R B3R 2R 5 2R L & 1), Bofdi b
B K b S K MY R 05 B I DOM. iR BESR 45 R W], R B IB R AL B T 2 R 4%, 70 715
S5 AT 3 T A BT AN [T RRASE S T 20 AR 1B IR WA B 72 i) DOM %Ak LA
2.2 R R A LTS R

TEBIERAL FLE AR T, L DOM JE A 7E B RUR AT HLTS e 22 R AR AEARBRIE RS 4 L BRI AL,
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DRV P AR AR N IR BE AL B W), DI HIRIA TR R A, B2 UL HA JEAAAED, 3 ZWAF T 3-14 kDa“ 4y
TSR IETR DOM H e, PR, <84 — R MRS AL 5 W vl 5 gk P B HA RE SR EEDIE T 2%
s (B, Zad B AU AR 1 AR — W IR ISR 2E Ak 5 W e [ TP AH 9 2488 O A R 7). AR 5, AAF B 61
8 1 B AL SR (01 Fenton Ab P ) AT 25 BR2 DB P A9 <84 — F IR ISR S5 W0 AR AL (DB 08 b L
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Fig.4 Occurrence, distribution and transformation of micro-organic pollutants during treatment processes
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