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Pretreatment process of organic wastewater containing pyridines

Xu Zhiyin Xu Yanhua

(Jiangsu Key Laboratory of Industrial Water-Conservation & Emission Reduction,

Liu Zhiying Lu Xuemei

College of Environment, Nanjing University of Technology, Nanjing 210009, China)

Abstract

different processes. The pretreatment process route was as follows: evaporative desalination-micro electrolysis-

Organic wastewater containing pyridines was collected by source separation and was treated by

Fenton oxidation. The results indicated that in the evaporative desalination period, the COD removal rate was
62. 77% when the pH was 5; in the micro electrolysis period, the COD removal rate was 24.49% when the pH
was 4 and the reaction time was 2. 5 h; in Fenton oxidation period, the COD removal rate was 30. 41% when the
pH was 4, the dosing quantity of 30% H,0, was 3.5 mL/L, the molar ratio of Fe’* to H,0, was 1:20, and the
reaction time was 2.5 h. After pretreatment, the value of BOD;/COD was up to 0. 48 from 0. 075, the removal
rates of the three kinds of particular pollutants were all above 95% .

Key words pyridine; evaporative desalination; micro electrolysis; Fenton
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Fig. 2 Effects of pH value on removal efficiency of COD
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Effects of pH value on removal efficiency

of COD in micro electrolysis
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efficiency of COD in micro electrolysis

t 4 BT, B A B TR) 35 K, COD & T
K, ¥R Wik 2.5 hJ5,COD ERERLH BN, X
S PR R S K s 1 I () AT A AL 45 3 78 43 OB 5 (R
TE S, — BB [R5, 36 4% 09 A B9 25 Sk E DL o f
FEL AR R 25 R 0 0 i, B SE K s B[R], COD s TG
G TN o

SC SRR W] T K pH B R 4 L[N B[]
2.5 h B BB AR R X R K COD B 25 BRARCR e 4T, I
7K COD 5 H ik 24.49%

2.3 Fenton iXF| F iR EE KM LIEH R

Fenton L 45 LA Fe* " M 4L 7 f H,0, 4 ik
- OH i@ 3 - OH 1y & fb /E HI i A3 L4 A 4 A i
CO, Fl H,0 gyt fet" .

X A5 L A e 9 % 7K 24T Fenton 5 1) 480 1k Ak 2
FRAETS e ) (2--3-2 JE ML e 2, 3- S Mk g 3-
LML mE) MR R EAE I B, SEIR R EEET
pH {f \H,0, #hn# Fe’ " 5 H,0, (IR H LA K %
N B[] X COD 55k BE 25 B 2 19 52 i)

2.3.1 pH &t COD whvz X £ 69 %

7 H,0, #hntt Hy 3%0 Fe’ ™ 5 H,0, FE/R A
1:10 550 F LAA [ 5% BEBEHE 2 h, %% pH 4 COD
5 nE LR, 45 R E 5 K 6 s

21 ¢

18 /-\-
g i / \I
g 12t
S ot
3.
0— 3 3 3 6
pHIE
Bl 5 J¥iik e pH {E X COD 2 B 2 1 5%

Fig. 5 Effects of pH value on removal

efficiency of COD in Fenton



1866 ok TR % i %8 &

100 100
| 90t

S S sof

5 60t 5

& & g0t

# . . H —m— 2 -3- AR

B o ;'f‘fﬁfugt”‘i B 6ol —e— 234Ul

= 9 =—a = 3. N
20+ —a—  3-EFENEE sol T

03 3 7 5 6 0015 20 25 30 35 40
pH{E H,O, NI (%)
B6 S5k b pH (AT 52 B 2 A B B8 L TR H, 0, 41X L BE 22 5

Fig. 6 Effects of pH value on removal

efficiency of pyridines in Fenton

Hi& S A& 6 AT J0, B4 pH (EREAR, KK COD
BN BE A 25 PR R e 1S IS 80, pH (B 4 I 2 BR AR B
B, BXJEH N pH (HidH  Fe’ T fl Fe' T 5 OH ™ 4%
B EMDOE, W TS 1,0, W IE=4 - OH 3 il
SERIHL S B pH (EFRAK, Fe’ " Fl Fe'* LUIB T 517
e, 85 5 H,0, JOR A s A ety - OH B i
B HE pH R, Fe' AR XA I Fe i
fifi Fe’ " it AR Fenton AL AR KA 2% .
2.3.2 H,0, # w3t COD wbvg X F g%k

fE pH {H Ky 4 Fe’ " 5 H,0, FE/R L 1:10 1550
N LAME RV #E HE 2 h, %58 H,0, $ Xt COD 5

MW 25 B AR Y s, 25 R A1 7 AEL 8 i .
24 ¢ =
. 20F
3 —"
s l6F
g l/
w12
a
8 s}
4+
0 1 1 1 1 1 1 1
10 15 20 25 30 35 40
H, O, (%)

IR H,0, S COD X bR 2R (1 5 i
Fig. 7  Effects of H,0, dosage on removal

efficiency of COD in Fenton

HIIET 7 FNPE 8l B H, 0, 4500+ /9 5,
FBRBOR G WA AT, 243K 3. 5%0 )5 BN H,0, &,
ik e 25 Bk 32 0 W A8 4k, T COD 2 B %A Jir T B o
X RO R — € W BT I Y, 25 H, 0, WRIEESE N,
AR - OH L IF i 2 58/ ;24 H,0, i
—EWER S H,0, 5 - OH WA 0, , 38

Fig. 8 Effects of H,0, dosage on removal

efficiency of pyridines in Fenton

288 Fe' LI Fe' ™ A RAEALAE Y Fe’ T
AT B8 ARG T IHE 068 265 7 LD 199 25 BR AR
2.3.3 Fe’" 5 H,0, R s COD . Wi & ik % i

75 pH (B2} 4 \H,0, Bty 3. 5% 1% BT LAAH
W B 2 h, 558 Fe’ " 5 H,0, FE/RLLXE COD
55 E 5 BR AR AR, S5 R AP 9 AE 10 Fs

30

/
25 /. -\-
S T~
5 201
&
4 15
8
8 10 +
S5k
O 1 1 1 1 1 1
1:5 ;10 1:15 1:220 1:25  1:30
Fe*" 5H,0, /Rt

J¥fiiE v Fe’ ' 55 H,0, BER HLXT COD % B R A5
Fig. 9 Effects of Fe’* /H,0, mole ratio on

&l 9

removal efficiency of COD in Fenton

100
£ sof
% 70}
2 —— 2503
2 —— 23-Z5tnE
sol —a— 3-SFFEnE
40 1 1 1 1 1
1:5 1:10 1:15 1:20 1:30
Fe** 5H,0, /Rt

SR A Fe® ' 5 H, 0, BEIR EE X IEBE 25 B % 5
Fig. 10  Effects of Fe**/H,0, mole ratio on

& 10

removal efficiency of pyridines in Fenton



%05

Pz A LA L K AL Bk BT

1867

B 9 FIEE 10 0] Jn, i % Fe® " v B A4 3%
COD 55 nm 25 Bk 3 Je 34 5 0, Fe® © 55 H,0, 1 BE /R
Fooh 1:20 B, 2 BRACR e i 3 . X2 RO O Y
Fe’ " al fiifk - OH (i, H Fe’ " ¥ M i , 5B %
A5 i B Fe® " 2k - OH 4kl Fe' ™ Ak
I B[R L JE AR TR A AR AE Y - OH, i 7 7K 4b
PR RS o bl T AR i A TR K I
Pk P &G A T Fe' ™ ARSI 15 1) Fe'
5 H,0, FEIR H 5 H A AR ¢ SCRRAR LU AR /)N o
2.3.4 B FEtiE st COD. wbvw £ &0 %k

£ pH R 4 H,0, K 3.5% . Fe’ " 5
H,0, FE/R L 1210 & 00 DA R 5% o 4+, 2% 22 [ )
F D6 COD 55k g 25 B A8 1 52 , 45 B an 1l 11
12 7R o

30 "
25t
S
5 20}
&
oISt _—
a
g 1o /
5k
0 1 I L L L 1
0.5 1.0 1.5 2.0 25 3.0
S ) (h)

BI1 S5k v 52N I ) % COD 25 B 3 Y 5 1
Fig. 11 Effects of reaction time on removal
efficiency of COD in Fenton

100 B A A e — Y
"l ./j

;\f 80

¥ T a2

B ol —e— 23-T5UME

= o

= —a— 3-SURLIE
50
W75 20 25 30

S5 Pz ) (h
P12 U rp SN I ] X ik E 25 B < A 5
Fig. 12 Effects of reaction time on removal

efficiency of pyridines in Fenton

p P 1L R 12 AT Bl R A ] Y 3
COD 55 2,3 G M i 9 2 B 55 35 7 i 4, i 2-
SR -3 -G R A 3 - 5 i A 2 R N A 0 E 4
TR R LB, 53 2.5 h g, K R A i #B
MR Fenton 4L BP0, B H,0, K#B 4 & 814

FE , B SE < s 07 B[R], 25 B A8 SR JE B 42
2.3.5 Fenton &AL ER £

X} Fenton % /) 4 5200 K R #F 17 1E 22 S0 50,
FARFHEREK 2,

x2 EXERER
Table 2 Results of orthogonal test

™

1,0, [0 coD
n(Fe’*):
Ed=2 pH {H & P} i) PN
n(H,0,)
(%o) (h) (%)
1 3 3 1:15 1.5 16. 87
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3 3 4 1:25 2.5 22.49
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5 4 3.5 1:25 1.5 21.05
6 4 4 1:15 2 25.19
7 5 3 1:25 2 15.57
8 5 3.5 1:15 2.5 22.61
9 5 4 1:20 1.5 18. 48
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