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Variation Characteristics of Relative Molecular Mass of Different Fractions of
Dissolved Organic Matter from Landfill Leachate During Photocatalytic

Degradation

JIA Chen-zhong'*, WANG Yan-xin’, ZHANG Cai-xiang’

(1. College of Chemical and Environmental Engineering, Yangtze University, Jingzhou 434025, China; 2. School of Environmental
Studies, China University of Geosciences, Wuhan 430074, China)

Abstract: Gel permeation chromatography was applied to analyze the variation characteristics of molecular mass of DOM six fractions
during photocatalytic degradation. The results showed that most of DOM with average relative molecular mass was below 10*. Large
molecular fractions higher than 10* mainly containing HIB and HIN, accounted for nearly 20% of total DOM. Relative molecular mass
of other fractions was mainly from 10” to 10*. Fractions with relative molecular mass less than 500 were little. Most of DOM in leachate
was yellow humic acid with moderate relative molecular mass and that is difficult to be biologically degraded. Relative molecular mass
distribution of DOM fraction in different effluent broadened gradually during photocatalytic process, while polydispersity distribution
coefficient (D) increased gradually. Relative molecular mass of HOB, HIB, HIA and HON decreased notably after photocatalytic
treatment , especially HOB which relative molecular mass decreased from initial (4-25) x 10’ to (0.4-1) x 10° after 72 h degradation.
On the contrary, relative molecular mass of HOA and HIN tended to increase, and the more obvious is HOA which relative molecular
mass increased from (2-20) x 10° of raw leachate to (20-50) x 10’ of 72 h effluent. RID peak signal intensity of each DOM fraction
decreased with the treatment time, which illustrated that the concentration decreased. As a whole, all fractions of DOM can be
photocatalytically transformed efficiently.

Key words: photocatalysis degradation; landfill leachate; dissolved organic matter; relative molecular mass
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Table 1  Characteristics of raw landfill leachate
bR MEE HhR E(E
pH 8.24 COD 2 440.3
B5%,/mS-em ! 12.2 BOD4 225.4
SS 164 DOC 913.8
TDS 10 856 TOC 1004.2
R/ A 2400 NH, 1359.3

1) B2k pH, @RI SRS A RS bR A7 4 Ky mg - 17!

1.2 St b ab 3

SepE AL PR E S RESCHR[ 10 ], ARE ST
I 7%, 766 Ak e AR AL B 25 1, Bi 3B W
COD, DOC D) Rt fE () KBR 253510 60% | 74% Fi
97%.
1.3 B IEW DOM 414 H

ZROCHR[ 11 ] 4r B3R B 38 18 DOM O
(L T o A S R L S R R
(HOB) | Hi/KPEML (HOA) | Bi/Kh 1 (HON) | 3K

PEBL (HIB) | 2E/KPERR (HIA) FZEK i (HIN) .
1.4 AHX 31 i o b

AHXS 43 ot 6 (M) 14 73 A1 >R 1 B8 0 €033 1.
S B35 FE PL aquagel-OH A (300 mm x 7.5
mm) BEANPRIAE; WA IR AR K Wik,
0.5 mL-min~"; 35 :30°C ; &l #5EE .30°C; it
FERE 20 pL. X285 . Agilent G1362A 1200 71 2
Protgr i % (€ H, ZHER) . EdE MK 4. GpC-
Addon software.

M 5512 x10* 1 x10*, 4 x10° 1 x10°
F1400 1) 2 ¥ ( PEG, Merck , German ) /£ 43 F
AR, R 5B TR Bl A 1 gL
(9 LA b [ 43 F I St b o 0 100 b o VS R, E AT
HPLC-RID #;il. LA PEG #YAH X} 43 1 B & % %X
(lgM,) P AR, LR ] 0 SRR ARFR , 22536 1gM -
1, BIbREMZE, ] Origin 8. 0 #4404 PEG Y GPC
KOEMZ 7. MRS GPC 3% El, FIH GPC-
Addon software i3 DOM & 204y W E I/ T &2
M, B¥5rFeE M, 20 8RED(D=M/
M,).

RSB DR BE 20 A5 02, AN ) Bsf a] Ak
A PR FE 10 A5 5 T € , 43 25 1 DOM 45 41 43 4%
I

2 ZR5HE

2.1 BUEMW DOM 21431953 i 43 A1 FEAE
4G GPC 15 &l TR AW 1) 4+ B 43 A Rk 1Y
FREEA 4 B OB T (M,) #5545
HGe V-3 Firds , — o0 o 550/ IN s ot B 0 v
Bre A I A1, LA S 4% 8038 3 7 o i 3k A7 0 B
QEHT i (M,) ,Fa0r FHEEGI G,
a3 JT i R BT o B R A D W AE 4 F T A
(M, ), BIVTRT S 0 0L BT Xof 7 74 £ B IF i) 4530 4
R Ik RR. @R BN s,
RRE S A5 Bl 7 B A AR S A B T A L
], B ELULI FR7R O vk 2ok o F i 2 0 i R 8K
(D) . BV Y57 T i A oy 1 i 1) HL L
&1 BB I8 DOM Y GPC %K. B IER
K DOM &4 M, . M, VI D 4n3k 2 Frs. m
K1 AT LUE ), B 3B 08 % GPC il 4k &2 XL 4
0,36 — 459 530k 11,12 ] Bg5 e 3R Ha 0L, B
ARSI IHB R DOM AT 43T B B BIF 58 A AT T
FELEIE. X FE W T RB IR T DOM AR 41
3oy ZE SRR, T R AT L
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RIS IB U S TR A T (4 ~30) x 107,
ZOTRERED =5. 19, YL HAr T s o A T
HOB 1 GPC W&JE 5 by 5 5 kW Al 5 AR L H. 5370 X
BAHIE , 73 F B 43 A T (4 ~25) x10° Z [A]; HON
AR T A 5 457 395 U VR R R 91 T B 5 £ B B[]
B, Ko P 20 T (1.5 ~5.5) x 10°.
HOB F HON [ D {H. 43 %/ =3k 9. 85 1 11. 65, 13 ]
XA BT o1 B S A 8. #E DOM I HE
7y HIB 43T Tt K, 7 T (20 ~80) x 10°
)5 s/ R HIA BT (2 ~6) x 10° Z[H]; HOA 43
FIEALT (2 ~25) x 10° Z [l 2% 2415 W {H 53
T EHES MK & HIB > HIN > HOB > HON > HOA
> HIA , 5HEE 5y F B HEFIMRKIR — 3 $eE 5
TR S Y 5 HIB > HON > HOB > HIN > HIA
>HOA. Uil HIB 41537 Fiim i K, HEH B
1l HOA 1 HIA 415353 F e/ (A3 B £.
THAN AR T T KPR A 43 R SR K A 2 43 1) 43
HEAH B EER

15000 |~

—R
----- HOBg
12000 | - HOAR
--- HONg
9000 - HlBz
- — HIAg
mssas HINgr
6000 |-
3000 [
0 | smet®2 e _

E1 2R DOM TEASH GPCiEE
Fig. 1 GPC chromatogram of different DOM fractions

BHORRIA N BB g A P
AHE 2 A0 By [« K534 53 B W (AR X 43
TR AE 11480 ~ 13 182 22 [6], /N4> 20 43 i W) £
158 ~275 Z[a]. k2 nfLIE H, it il b KB €
& DOM [P YA XT 43 o i 28 479, DOM 452 4
aF R L 10 LU, 78 100 UL B KaF
R B B HIB Ml HIN, (52 3E% DOM i &
1 20% Ze 47 5 Hordl oy v F i K Z 400 F 10° ~ 10
Z 8] KT 500 M2 & EAR /D, #R4E Wichitsathian
EU BRGE SRR R N TR R A LY
BEER Ty A Wy I il ) #5 R MERR D R ( VRA) R L 1R
N o R A ALY 32 R e RS 5T (AH
X 3T S AL T 500 ~ 10* 22 08)) , Hegkfrh &
ARERRE,; RKoarFIEAN EZEh N, &

1R i R S I 2L A, 43 I e i v, ME A A=
PIRE . T WL, —ad i BB W DOM & LLrp
oy T R B IR ASA LY N M LA W R
TN, — BTN A5 U TR P M R it () R T B A L
VI B R IE R . 2R 5 e s 8 BB TR
(531 B e /0 | I sy % 98 I T 1Y A T R R R
FUOV. PR T BT L 051 o A S ) A SiE K T
PEm, M4 B U8 W) BOD,/COD A] LIRS 0.1 LA
T, ANIEER AR Wy ab PR U A L by S
Y e W PR I S L S — B
£2 BIFSIER DOM ASHEN S FRES T
Table 2 M| distribution of DOM fraction in leachate

BES, M, M, D

R 43973 8479 5.19
HOB,, 35588 3613 9.85
HOA,, 5993 3877 1.55
HON,, 44220 3796 11.65
HIB,, 124 500 33500 3.72
HIA, 9932 2386 4.16
HIN,, 16 500 13780 1.20

)R ARHRB IR, T 1)

2.2 OB DOM 4 & 4 A
& 2 SR E BT [EDEHE LA BRI DOM ) GPC A
WE3INHEM, M, LI DE.

15 000

12 000 -

9000

RIU

6 000

3 000

10

t/min

B2 RERELELLER DOM § GPC Eif
Fig. 2 GPC of DOM in different photocatalytic effluents

H I 2 AT LRt Rl A A Ab B ] 3
LA B DOM F £ B Bsf 8] 328 7 4E 1< | 156 B
FESCAEALYE T DOM 1 5 43 1 41 70 A Wl il 3K
NGy R AT R LIS . SRR ER GPC R
— DR UL i LA = i A B ) S AN O T
VLG AL Bt B DOM & FR A, b7 B
FHXT T340 T (4 ~30) x 10°, AS[a] B [E] G4
FRAb PR Y 3 BT A3 A KR A 12 he (2.5 ~25)
x10%; 24 h: (1.3 ~14) x10°; 48 h: (0.6 ~8) x
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10°; 72 h: (0.3 ~3) x 10°. AT WOl fi Ak Ab 2 R fif
DOM i 731 4o i M I T 5. 1X 5 Huang
AT R B R HE R IR A3 T A LA LA
BN B R S5 — B0 RNl R 3 ATRLE
Wit Ak BN TS DA A AR BE 22 70 LR B D 3
R T B o A AL 58

®3 FEMERELLERNS FRES S

Table 3 M, and D of different photocatalytic effluents
t/h

A 12 24 48 72

M, 33143 22822 9716 5271
M, 5866 3495 1390 724

D 5.65 6.53 6. 99 7.28

2.3 OUfEEAL BRI DOM AR ZH 23 B 43 o B o A

&l 3 R A ]G AL AL B DOM AN [R] 41
53 GPC Bl 34K & St feab 2 # b DOM
ANFL 5 GPC G A PR BRI R] 2 2 BB ARk, ik
A 0T 6 KN | 3 A DX A7 A6 AN [ 2 B 1) ek
s HAL B R T 4 DOM 431y RIU (55 A A
[FIFRBE Y B, 16 BH S A Ak B i (4 DOM 4143 ik
JEREAIR.

{HJE DOM AN [RIZH 43 19 53 ¥ o2 £ A8 AL AR IE 22 57
R, BRSBTS . HOB 41 3 15 37 9035 8 J5 W
U NG A TR AR AE (4 ~25) x 107 Z[H],
WEAE TR T 20 x 10° Zifqy; 40312 h )5,
Oy A XA B B AR Ak B RID [R5 K
R VA, W] HOB ¥ 2 35080/ ; AbFE 24 h )5,
ST T (1 ~2.5) x10°, 50 F Bt 404 X 5§
/N T3 48 h i, 2» T 20 A 72 (0. 8 ~
1.5) x10* Z[al; 72 h, 4> FJREAMAAE(0.4 ~ 1) x
10°. W0, SepEfb Al BT R HOB /9 40 F i i A7
i 2N S, HIB 217078 B R 43 F iR 4y
THTE(5 ~60) x10°; 4B 12 h J5, 40 F 43 A s
AN, oA XA 52 00H Je | IF H LW {E RID
ST, RUA R HIB ¥ B2k N AL BE 24 h
J& TR AR TE (4 ~50) x10° 2ZJd]; 48 h, (3 ~
40) x10%; 72 h, (2 ~12) x 10°. A UL Sefifb it 3
Hi (48 h M), HIB 43+ Bt A W1 2 A8 fk, Wk
AN e L AL B 72 h B, HIB 5957
I RN e B B I BEAIR. HOA 41537 17 35 R
H o F R ARTE(2 ~20) x 10°; ZbFE 12 h ),
Gy o A kAR B AR AR, A AE (10 ~25) x
10°, W FEW AR5 24 h, 43F BT aE 7 T (10 ~28)
x10° Z[f]; 48 h, (13 ~50) x10*; 72 h, (20 ~50)

x10°. Al UL SepEfeab S A, HOA 191 &
BB, (H H e 3 i 25 Ak P ) iE K B AEG A .
HIA e R i o F i A R 7E (2 ~ 6)
x10°; ZbFE12 h J5, 50 T B o0 A I A B B AR 1,
WAL AN ; 24 h, S FIRESAFE(L ~5)
x10° ZJf]; 48 h, (0.6 ~3) x10°; 72 h, (0.4 ~3)
x10°. AT UL SGfE b B 7R o, HIA A 3% ik
A e Pt i Ak B ) 2 K T AR, 9 EL AR A
P72 h B B RID X4 5B By HIA 95
AR X S5 A ) HITA {5 B3 s TaD 45 K 100 B H 4y
FRRB/N. 6L B H HON 21431 RID
TP S B SO 5 A by SRR, 43 B A4y A AR
(1.5~55) x10%; AbFR 12 h J5, (2 ~55) x 10, ¥
JEA MR, 24 h, (1.5 ~50) x10°; 48 h, (1.2
~50) x10%; 72 h, (0.6 ~15) x 10>. AU, 7504
fLALHE 48 h PN, HON 43 F T i A7 i/ 3 (H ARk
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