HAuUBE M
2016 £ 2 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 44 No. 2
Feb. 2016

TEHE. 0253-374X(2016)02-0249-06

DOI:10.11908/j. issn. 0253-374x. 2016.02. 013

2 W A0 WS 7K 2R S AL IR RS TE S IR R BY S TE A AIE

Iy, gk, 8

):Ll , glgia}]z,:s

(1. WHFRE BREHSREAMTERESLRE, LI§ 200092;
2. WG BREYA ISR AT, 1 200092;
3. EHEAR S BT AE R R R A RS R A AT S S5 L, E¥ 200092)

BE. jﬂﬁ%%m(f“enton)&%ﬂm%7k%ﬂ‘(H2O2‘UV)7£
AbPiFe e (I ) B IR W 12 A TR 2R 50 HLA 1 25 B
B, R =45 60 BD-EEMD Al 254 nm I {5 58 4R St 1
(SUVAz) , 856 92t X 3 — & {k (FRD EEM % 4% 4b # 7
B i B DL R BRK AR ST W R A B R B A R
AFE KT FH 528 B RRE. 45 R R AT AL B 7
Yerh Y RE A B R LS B SR 2R R A S b R R, AR
FREH) i Lh 5 R B 25 W) A oo Mk 6 B s B R 1K R R Pk
(TOC) £ BRERBE HAIG 25 5% 38 BERE 25 I 5 K H 451 1 o o A
JBFEFRYR. RN TOC LK T, H0.-UV i 1k
Fenton % 7 S W B ) R ERTEA 3K, HAETE Z b2 A
THER W) T ; Fenton kAL B b, Fe ™ 5 il 2 1) 386 Jin BB XF 22 b,
T BRI M P A B H R 28 9 B, Fenton A1 H,O,-UV
YE R T b3 i i FR R, 9 T BR AR Ik BB 4 b BEAT R L RE Y
RS MR E B Y AR EE S H:0 UV
RAE A FRAL T 7 .

KW FFWE; WEUKENE; BREBEE; =4%0%
W5 254 nm K EIMNRAEE

RES%E. X703.1 NHERFRER . A

Characteristics of Mature
and HzOz -Uv

Spectroscopic

Leachate During Fenton

Treatment Process

HE Pinjing"**, XU Yanchun'?, LU Fan', SHAO Liming®®
(1. State Key Laboratory of Pollution Control and Resource Reuse,
Tongji University, Shanghai 200092, China; 2. Institute of Waste
Treatment and Reclamation, Tongji University, Shanghai 200092,
China; 3. Centre for Technology Research and Training on Household
Waste in Small Towns and Rural Area of the Ministry of Housing
Urban-Rural Development (MOHURD), Shanghai 200092, China)

Abstract: In order to determine the removal rule of different
organic matters during mature landfill leachate Fenton
treatment and H.0O,-UV treatment, the three dimensional
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( 3D-EEM )
spectroscopy and specific ultraviolet light absorbance at 254
nm { SUVAs;, )
integration (FRI) EEM data processing method were applied

fluorescence  excitation-emission  matrix

comhined with fluorescence regional
to analyze component evolution characteristics of different
organic matters. The results show that both protein-like
compounds rather than humic-like substances, tyrosine-like
compounds rather than tryptophan-like compounds are
preferentially removed by these two treatment. A greater
proportion of the most difficult degradative humic-like
substances is removed when TOC removal efficiency is
higher. Under similar TOC removal efficiency, the H,Q,-UV
method is more effective to eliminate humic-like substances
than the Fenton method, and can eliminate more humic-acid-
like compounds. In Fenton treatment, more humic-acid-like
compounds can be precipitated with an increasing dosage of
Fe’™. The H.0.-UV method should be
pretreatment method because of its higher humic-like substances

removal efficiency in order that not only a better treatment result

chosen as the

can be achieved, but also more cost can be saved.

Fenton method; H;0.-UV method; mature

leachate; three dimensional fluorescence excitation-emission
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matrix spectroscopy; specific ultraviolet light absorbance at
254 nm
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F¥5 ( Fenton) 3 F U /K 2248 (H, O,-UV) 3
= AOPs AR P RRHEMW BRI AL H 5. BRiH
W3, Fenton F H, O,-UV X2 48 T 14 40 B
5 £ E Lk % 7% 4 = (chemical oxygen demand,
COD) . & A& PLB& (total organic carbon, TOC) I 5
H 4 fk%E A & (biochemical oxygen demand for five
days, BOD)" LR WA LY BERIRSITR
fE. X Z SR RRE R BB LB LD
(dissolved organic matters, DOM) FfhZ& 72544, #H
e =, 3% F 9% % S 3205 f1 UV-Vis Cultraviolet-
visible, £4M11 T3 W e S350 032 B W Y
DOM, BB IAAL22 2544 # FEARHT DOM I Fp2 Az 4k 5%
A 3% )t X 8 — & fb ( fluorescence regional
integration, FRI1) 77 & Ab 3 = 4 ¢ )% )6 1% (three
dimensional fluorescence excitation-emission matrix
spectroscopy , SD-EEM) % & , 7] SZ B XA ¥4 19 <€
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1.1 KTesfst

SEIGFT B UR W B B LM T AR T B 3R S
5, HOIE M 24 4R, 28 4 000g B0 )5, W15 2 I8
T CODGJR B8 W BE M (976 +11) mg « L1, TOC
JRREE H(2761+2) mg + L1, BOD; 5 COD., &
BHWREELEA 0. 14310, 002. A5 E B IR i M7l
TK AL
1.2 XWHZE

Fenton 1 H,O,-UV BFPbEE F g h i sL 50 2
BUHE3E 2 XA R SCHR A BE AR T BB IR A E.
1.2. 1 Fenton 4bFH S8 4512

B 150 mL £8 4 000g B0 5 B IR, AR
250 mL g, F 6 mol « L HCL 33 pH {2y
3.5~4. 0, FRARIEMAFH 4 000g B L EBIRE
TOC EMEE M w(H,Oz) /wroc (H,O; 5 TOC K
BEL, R D ImA—E&RW H0,  RIEBE M
w(H, Oy) /w(Fe) (H; 0, 5 Fe RELL, ILFE D,
MA—ERW FeCl,. K5 . B H DG, B TG
59748 (SPX-250-2-S, LIGERH#EEF & iR) D F, T
25C, 200 r* min ' FE% 1 h. B 6 mol » LL!
NaOH &4 pH % 7. 0~7. 5. 441 S 961% =47

%1 Fenton 23236 &4

Tab.1 Experimental condition of Fenton treatment

LWAS pH w(H;02)/wroc w(HzOz) /w(Fe)
w(Hz02)/wroc=3 3.5~4.0 3 1,2.5,10,20
w(H:202) /w(Fe)=2.53.5~4.0 1,3,6,10 2.5

1.2.2 H,0,-UV RbFSeI &4

I 150 mL £ 4 000g BS.0J5 B TR, ILA 250
mL 8%, 6 mol « L™ HCI #4735 pH {4 3.5
~4. 0, BN K TOCEFEE N w(H0,)/
wroc (WLFR 2) , MA—E R H. O,. A 10 W 58
SMT % (GPH212T5L-10W, T M Y6 F AR A
DA, AR S 1, AR E LA 1. B THG I
FRFH (SPX-250-2-S, FIERIE BRI #80) H, F 25
C,200 r » min™' fBY. RG A BRI LR2. R )G,

%2 H0,-UVAELBEH

Tab.2 Experimental condition of H;O,-UV treatment
LRSS pH {& ARFEEHE /D w(H20) /wroc
w(H;O2)/wroce=3 3.5~4.0  1,2,4,6,8 3
w(Hz02) /wroc=6 3.5~4.0 1,2,4,6,8 6
w(H,02) /wroc=10 3.5~4.0  1,2,4,6,8 10
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Fig.1 Experimental setup in H,O,-UV treatment
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# EEM SEi%814r 0 5 A~ X8, 5 M & - &5 K4
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) =(200~250) nm/(290~330) nm; (I ) a4
BRI X s Ak /AEm = (200~250) nm/ (330~ 380)
nm; (D) & B R Y R X, Ae/ e = (200~ 250)
nm/(380~550) nmj; (IV) f8 4 P B 7= 5 X, Ase/Agm
=(250~400) nm/(290~380) nm; ( V)L Y
FiX s Ape/Agm = (250~400) nm/(380~550) nm, &
ARG D CIRL F 43 LE P, G o362 KA R
HIREE G5BT s n R P SR 2S5O , 7T

FE BB R DX A% R 5 A8 25 40 ) o X AR X

FRE KA, P RN BEAREY A E B,
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ER W B AR XS B, Py, RN U YR =Y 259
FRIARRT FBE , Py RN ERAY) R AAE X =F .
E i, 5T Py, + Py,. 3878 DOM H8 5 54 i 289 o1
FIAERTE B, Py, + P, R 8 B2 5 4 48 X
FB;(Py,.tPy..)/ (P, +Pp..), ] #k DOM #
JEFE 2 ) B AN R 1 B R AR X A i Py o/

Py, » BT S B 5 o 2 T P SR AR 2R M R A L
BREY) R AR XTS5 &5 Py /P BT RBLE H R
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2.1 AJg] Fenton #1 H,0,-UV 4N E &G TEESIE
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Tab.3 Serial number and TOC removal efficiency of
mature leachate when treated under different

Fenton treatment conditions

w(H202) /wroe w(H,02) /w(Fe) Ti4S TOCERBRZR/%

3 1.0 F1 52. 87 (5.23)
3 2.5 F2 50. 69 (4. 68)
3 10.0 F3 39. 66 (1.93)
3 20.0 F4 32.77 (1. 66)
1 2.5 F5 39.57 (3.6
6 2.5 F6 57.23 (1.19
10 2.5 F7 63. 60 (0. 26)

S R e R R,

®4 FERO.-UVABEHTRESERNIAKSH
TOC £ %E

Tab.4 Serial number and TOC removal efficiency of

mature leachate when treated under different

H;0.-UV treatment conditions

w(Hy Op)/wroc  ARPERTIE/h - TH4S  TOC LR/ %
3 1 H1 2.78 (0.53)
3 2 H2 9.22 (0. 4D
3 4 H3 15.50 (2. 64
3 6 H4 17.17 (4. 21
3 8 H5 27.05 (3.72)
6 8 HS 39. 60 (5.12)
10 8 H7 51.52 (2.56)

. WS EERRREZE.

A7 3 f13% 4 7] 0L, Fenton 1 H,O,-UV 4+HE
HiREB IR TOC LY H,O, Wt
(w(H;0,) /wroc) B IEM KK R ; Fenton 1 H,0,-
uv Wﬁﬁ%ﬁjﬁ w(H, O, )/wTOC =10 Hﬂ‘ﬂfgfﬁ%ﬁ
1 TOC 2 Br % (4358 63. 60% F1 51. 52%0).
Fenton § H,0,-UV At B &, M E w (H,O,)/
wroc B s Fenton 4t # # TOC L BRE W 8 & F
H,0,-UV 438, BME ¥ H,O,-UV By 4b BT R RE K
28 h A B X MR T H, & w(H,0,)/
wroc—REMRAET AR w(H, O,) /w(Fe) ¥ LA
(B m Fe™ #hm) » TOC X B2 o AR R 42 . X — 3
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Fig.2 Spectroscopic characteristics of mature leachate under different Fenton and H,0,-UV

treatment conditions at a TOC removal efficiency of about 40%
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Wi B Ak B T 9 B 8, Ha O,-UV 4 B K 1H)
(Py,»+Pvy,.)/(Py,,+Py.)H SUVA HEK,
8] H,O,-UV ¥t Fenton 32 X i 58 S 25 40 5 25 5 o
AR AP PR AL B 2 K Py../ Py, s Fenton
IR Py .o/ P lUREB IEWIE K, H.0,-UV 4

FSI Py,./ P, HEE TR 0B/ R B Hz O,-
UV b3 1Y Fenton 4b 3 B8 B 2 # J5 BR 5 IR 59
JBT XA S PR AL L I K SUV A R 3 X
—Z5RY Fenton 3 HEBUIIEE AT HEER K
S YRS R JRR AT g & 7E i TOC &
BR7KFE T, Ho O, - UV B BRI B 1 B AL R R
L T Fenton ¥EXT H M UTIERCH.

Fenton b ¥, ZF w (H; O, ) /w (Fe) = 2. 5,
w(Hzoz)/wmc =1 EH‘, PV,n/P]]I,n{Et[j w (Hzoz)/
w(Fe) =10, w(H;0;) /wroc =3 W} B/, BIFH T #Y
TOC £BRAKFT T H BEREY R, H, O, i
AR Fe’ 8 & A4 Tt HO 8L .
Fe'" BB KM &4 T REE ZHL LR FEE K.
SRR INARE I IR W BT, X AR BL T Fer T #m
H I Fenton 4bFH T 3 A BETTREME DY,

2.2.2 TOC £BRKFEH 50% TA LT Fenton
1 H, O,-UV 4hHH H 7k H‘Jﬁm%%ﬁ%*%ﬁ

PEE 3 MFE 4,F1,F2 F1 H? =4~THH TOC

FBRFIET 50% (50%6~53%0) , X = T.oLAb 3
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Fig.3 Spectroscopic characteristics of mature leachate under different Fenton and H,O,-UV treatment

conditions at a TOC removal efficiency of about 50%

& 3a 2 TOC £ KE N 50 %At , Fenton
H,0,-UV 4b3 1 /K FB IR R KX LU EEM F#AiE
W B AR 2 BE AR K. W DL, 55 TOC KBREFJy 40%
B bE AR (B 2a) 5 H 7K HP J8 3 5T 2K ) o R AH R 5 B2 3
AN /D ;s Fenton 4B )5 B (P, + Pv..) /(P1..+
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BRER A 40% I, M H,O,-UV A # )5 K (Py,. +
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