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Research on Fenton Treatment of the Biochemical Processes Effluent of Bamboo

Industry Wastewater

GUO Qing-wen,ZHANG Min, WANG Wei, YANG Zhi-zhong, WU Dong-lei

(College of Environmental and Resources, Zhejiang University, Hangzhou 310029, China)

Abstract: The decolorization and organic matter reduction of bamboo wastewater using Fenton oxidation was studied. Considering the
cost and the removal efficiency, the optimal conditions were t =30°C ,pH =3.5, p(H,0,) =1665 mg-L™", ¢(Fe’*)/c(H,0,) =
0. 072 and reaction time 3 h, with an initial COD and color concentration of wastewater of 430 mg-L ™" and 1 500 times, under these
conditions, the removal efficiency of COD and color could achieve 87.5% and 94.4% ,
reduction was higher than that of organics, and less affected by operation factors. The GC-MS analysis revealed that the chromophoric

respectively. It was found that the color

groups and auxochromic groups were greatly removed after Fenton treatment. The intermediates were mainly ester derivatives, and the
by-products included 1-iodo-tridecane and 1,1’-oxybisoctane.
Key words ; Fenton oxidation; bamboo wastewater; COD; color; GC-MS
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(1) KFE SEEG DK A WA %5 Bk
IKALERA PR 7], R /K 42 UASB-1-S8 A4 A Ab .
3K FFEdR: pH =8.81, COD =1 152 mg-L~", (O
42 000.

(2)ikF]  Fe’* Lk FeSO, - H,0 (ZrHr4l) £ ;
30% XEIK (FrHral).
1.2 SEEJrik

FHZERE KR Bir UK K (915 COD Jox 5 vk Ji
1152 mg-L™")Fi Bl COD Jii 2 ik i 430 mg L',
1 5001%. B 100 mL FiBEZKHE, L 0. 1 mg L™
) NaOH #10. 1 mg-L ™" H,S0, #4737 pH } 3.5 =
0. 1, [ BEK I FE i, M2 Fe? " ik [p(Fe’ ")
=1007.2 mg-L~" T8N, BCE T 25°C TR K
W TR — BRI TRRE. R O 2 s T
FEASKEE LYEW A COD @R, A RlIifhE Fe’ 5
H,0, e B8 JRBC . L0, I A3 hniE DL & pH .
SEBF R S ik K 1 K A AL B X COD
A B L BRBCR 52 .
1.3 rirorik

COD SR FHPR T fff 4306 BE VR D, JH vl 0 i
{52 DRB200 (HACH, USA) , 73 66L&
Sk 2802 UV-VIS, (UNIC, i) ; pH K FE20 4%
BRI T (MR 2400, Bl e ; @
SR IR B A E

GC-MS 3K 3 #7 . R A58 GC-2010 ( H A<
EyEe A w]) () GC-MS BRI, 40 B 454« i At R
HP5 A4 8 E 41454 (30 m x0.25 mm i. d x0.25
wm) ; #< He, W& A1 mL-min ™' FEEEOIREE N
250°C , #:¥iE 60°C , 15:45% 2 min, LA 10°C +min ~' 433 BF
THEZE 250°C , A£FF 5 min, KRR 3 min; JEEER
0.2 L, 43t toh 35:1; B HiE R 15 ~ 500 u;
HE L EL B PR BB 70 eV, f5 34 &
2400 V, BRI 250°C.
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2.1 Fenton JEALBRAT il i 15 K5 i [ £
2.1.1 ¢(Fe’*)/c(H,0,) HIFm

[ R H,0, B W R 666 mg-L ™" M2 Fe’* fif
HW[p(Fe’*) =1007.2 mg-L~" TSI, % 52
Fe’* /H,0, B JRHBL L XL AT COD K BRivsZm. &
1 2h COD Fl i L BR B ¢ (Fe** ) /c (H,0,) 72

TEAB L.
MHAT LLE Y, COD I B Y 25 B K bl &
c(Fe** ) /c(H,0,) 38 M. M2 P AT
Fe’* B, COD €8 B 1) 25 Bk 2R 31 8 fe A%, 4300l
30.3% F191.5% . X EEIEF NIKRR G Fe? 0
B AL Ay R H,0,, 77 AR A M -OH. Y
c(Fe’* ) /c(H,0,) B F] 0. 072 B, f& &%t COD Al
(E Y BR324 38 K 3] 76. 8% TN 98.3% . 5
kS THE c(Fe* ) /c(H,0,) ,COD FIfh iy £ R R
WSS IN. f0 R KRR B R R AT 45T - OH Al
DI S A K A IR | Bl e E AT
FEAR K R A ). 78 Fenton I FIA R b A
5L RE T A R B T R ) - OHL, IE /& Fe?*
TEARAL A3 H,0, 774 - OH 5 TR CHEME T, 24 Fe?*
BTN, LR TE I H,0, 1Y 5 i, 3
T K- OHMVREE. (U2, Y Fe® i it i, ;= 2B 1)
-OHEE T HE S Fe?* BUH,0, & A B L H,0, +
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TR RSN PRk S48 o) IR €2 8 H COD 5B
RN RIS, R e (Fe’ )/c (H,0,) M
0.072 K3 0. 133 IF, COD {4 )& F2 fr R A E 42
KB RAE, H 2 Fe® F i i35 in, AH &5
BT INAS W Hd i Fe? © 2x B ok f ggte
IR, A S SO B 7E e e (Fe? ) /e (H,0,) M 0. 072.
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Fig. 1 Removal of COD and color with different ¢(Fe?* ) /c¢(H,0,)

2.1.2  H,O,#hn 52 m

2 NANIEH,0, BT s W EE S COD 8, B Y 25
Brfs i, Al & H,0, e N 222 mg- L~
HEANEN1 665 mg-L~" B, COD 2R 29. 5% iH
B E] 82. 1% , RS I A /K BB &L 222 331
mg- L™ FEBRACRIEAG BN, 10 24 H,0, 5T e 5 4
JnE] 888 mg-L™' B, A A L BRF T &5 FH
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97.9% , 2 J5 4k S48 0,0, A B0 | H 25 B R g
FHHEINZ 99. 7% .

— B BLR, 1,0, B0k, vl LA A T
(14 - OH., Refi% T N 78 43 1 B K s e . E2
H,0, [FI A2 - OHFfi #2571 , il 5 i H,0, 2 5 -OH &
H N OH + H,0,——HO, + + H,0 {#i#4-OH %
A TR i CcoD R R LB fE—E il
Pl PN 23 Bt 5,0, 38 It i 38, 22 J5 4k S238 JinH, 0,
FR -, SRR AN TR S . DRk, A2 pE AN
H,O, I FH R M BE 43 M7, H,0, By e A B &2 e b
1665 mg-L~". ILAF, COD FI(A B 1Y 2 45 543 51 A
82. 1% F199. 7% .
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6 LR %
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SN &A1 =25C ,pH 3.5 +0. 1, ¢(Fe?* ) /c(H,0,) =0.072
E2 AEH,0,RETH COD fERRKRE
Fig. 2 Removal of COD and color with different H,0, dosages

2.1.3 pH {HAIH

K3 Wt T pH %7K H COD Fi e BE L BR 5%
W, Af LA pH &) COD 0 14 25 [ 352 mi R
K. BfiZE pH N, COD F{ 5 1Y 265 [ R 34 5 9
Sela R R E. pH A 3.5 B, COD FlIh i 1Y 25 B
R, 0 79. 5% F199. 7% . 1% 5 3CHkIRIE A
B pH 3 ~3.5 H—2". 4 pH HKE 7.5
i, COD FlA B L BR AR KPR

AL, pH {E X} Fenton 3 4% 1Y 52 WX K, pH {H
KB KMCERAF] T - OH By p= 4. 31X ] RS oM 78
ok R B R T Fe? * AN REAMEALH,0, 77 4 - OH
T A5 2R 2 14 LA B 0 RO B T L P 34 45
TR ke’ 55 DA A g X uiiE. 5
Hh, 24 pH {E i &5 B 2 B R Fe®* + H,0,——
Fe’* + «OH + OH ™~ By #EAT, ff A4 A% - OH (1) 0 2 Ik
UL Y pH (E IR (pH <3) B BT H Tk
FEid i, Fe' T R RE R Mo Bl i I N Fe® i p7 A #2
IR Fe’t + HO,— Fe’* + -OH +

OH ™t Fe " IUAA AN AL 2 10 2 B AN )
T-OHM™ A=, R, 7 A 5256 e A 1 pH (N

3.5.
100 — 100
u}
90 | /
o
80
< /'“‘x‘. /EI 490 <
* 70 / —— 5
% ol s
)
o {80 ©
50 F
- COD ¥ ']
40 o fofir S —
30 L 1 L 1 L 1 L 70
1 2 3 4 5 6 7 8 9

pH

SR A1 =25C ,p(H,0,) =1665 mg-L~",
¢(Fe** ) /¢(H,0,) =0.072
3 A FE pHETH COD fnfaEXKRZE
Fig. 3 Removal of COD and color with different pH values

2.1.4 S E] AR R

Fenton AbFR IR 7K 1) Jsz v i 8] BUHR T - OH A8 A= A
HORA - OH S A ML KRB a]. & 4 Ay B2 o s [
XF COD FIa g LR A2 A2 k. b Al LIE
Bifi 25 S B ] B 2B K-, COD 8, JBE 2 [ 3R 0 5 LB
W E ARG . 253 3 h KA, COD F
05 1 25 B 4 1535 21 80. 3% 1 98. 8% . 1 FiE
S W [A] | Fenton 44 22 % COD I8, B At 2= 555 2R 47 53l
{LIEANT 0.9% F10.3%. R, Fenton 1540 BEAT il
i K A AR K I S AR R[] 3 .

X —{HEE L K T Fenton ¥ 4 4k i B 9% 12 &
LAY 30 min'' FIALBEAR BT B3 A9 10 min' ) X

100 100
— o
o {08
- 80| / — =
£ S X
[=] 494 s
O wl €
- CODZfE3 492
& o {4 lEEpRR
40 1 1 1 1 1 1 1 90
0 1 2 3 4 5 6 7 8
th

JLI 450 =25°C ,pH 3.5 £0. 1,p(H,0,) =1 665 mg-L",
c(Fe** ) /¢(H,0,) =0.072
El 4 COD & &k 3 x My B i LI R

Fig. 4 Removal of COD and color with different reaction times
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KA Fenton 80 fk 125 A 381 5 A 1Lk B % 7K 1) R o s
[ 5 ¢ (Fe’* )/c (H,0,) fFTEMR KK R, Y
c(Fe’ ) /c(H,0,) 8K (=2) I, -OHM 7= A FEAK
FER Fe’ " + H,0,—— Fe’ " + -OH + OH ™, A AL
BHAE AE K i Fe®™, B0 by ol AR B H 234
c(Fe’ ) /c(H,0,)IR/N(<1), 77 - OHAEAR K AL
T HO, , BE, Fenton 5 A9 520 3R FL 1S
ARSI A0 A5 B 1 B ¢ (Fe?™ ) /e (H,0,) K
0. 072<1, K LTt s nz B ) 3 4
2.1.5 SRR RSN

K5 ST COD e BE 2 R 238 37 1 FE 1) 52 )
k. TR DL, B A R B N 25°C 1 T #)
55°C,COD EBpR B LI G FREMEE, &
40°C EFRFR TR KA 91. 1% . B %%, IRE M 25°C
H %) 40°C ,COD ZBRIFEM 81. 1% %] 91. 1% ,
AT ZE 55°CHT, COD LBRFBEIR TFEE 74.1%.
3 3R PR Ry 9 B T LR BRI 1S K
TR B, 2 58RO I PL RN, 200 R I
COD ZBRFTtwm. o — 5, WEE T+ = A Rl F AL
WAoo FH e, i COD LBR# B A H
SRR — 2, & TH,0, Z 4% b H,0
0,2 HAFIT - OHRY =, i {75 COD 2Bk
FRRE. TE 25 ~55C BTGB P, 63 1) L BRRCRAR
B (>99% ), X BEBIFE DL AL S5 T e BE X 0 B 2
BRI, Fifi 25 T RE A FH i, 1 48 430 8 0 R 7
PR A ER 2 B 0, 8 30°C 1F, COD A0 B 11 25
RAEIKF] 87. 5% 1 94. 4% | It 40°C I WRA , 225
IYHT Y A E % 18, YEFE Fenton 4b B4 B AE IR E N
30°C.
2.1.6 JEAKTA LU RS20

100 100

n {n]
o Hﬁ"‘“‘“”n\xn 99
= 90 -2
;- / 98 i
% X
8 97 g
o 80 L
= CODEERH 196
-o- 6 i B pgA
70 L : ' 95
20 30 40 50 60

e
B A pH=3.5 0. 1,p(H,0,) =1665 mg-L~",
c(Fe** ) /¢(H,0,) =0.072
5 CODMBEEERERIEBETLER

Fig. 5 Removal of COD and color with different temperatures
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Fig. 6 Removal of COD and color with different COD concentrations
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