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Experimental study on treatment of pyridine-containing wastewater by adsorption
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(1.College of Chemistry & Environmental Engineering, Yangtze University, Jingzhou 434023, China;
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Abstract : A lotus seedpod hydrochar is prepared through using hydrothermal carbonization.The potential application
of hydrochar in the treatment of pyridine-containing wastewater is explored through a series of laboratory studies,
including product characterization, orthogonal experiments, adsorption isotherms, adsorption kinetics and regeneration

experiment.The results indicate that the lotus seedpod hydrochar has different sizes of pore structures, and distributes

abundant oxygen-containing functional groups on its surface.The order of influence of the factors during the adsorption of

pyridine by hydrochar is as follows:the initial concentration of pyridine>the amount of hydrochar>pH>contact time.The
adsorption of pyridine on the hydrochar accords with the quasi-secondary model, and the adsorption isotherm pattern at
35°%C and 45°C can be better described by the Freundlich model. The maximum adsorption of pyridine on the prepared
hydrochar is 31. 28 mg-g™" at 25°C .Regeneration of the saturated lotus seedpod hydrochar by phosphoric acid solution is
better than that by NaOH solution. After six cycles of regeneration, the prepared hydrochar still has a strong adsorption
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capacity for pyridine.

Key words : hydrochar; adsorption; pyridine; kinetics; regeneration
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KH 256.5 nm,, Ll — FRFNA [F) BT Wk B A ik e
FRUEVE TR, 76 256. 5 nm PSR, IIAS A [] o 2t vk
BESX I PG, LA M S Y 8 Ry R A A, T O
JE AR, A5 Bk BE S AR HE 2R e Rl A =
0.336 3x+0. 071 25(R*=0.997) , Horbr . A R
oo I NHEIE IO F VA B mg/ L, IR 238 B B T B 1Y)
ko HR

W B3

n =[(C, = C)/Cy] x 100% (D)

F44551 8
PR I B
qz = (CO _C[) XV/m (2)

For sy S BE W BR 2R, % 5 € A M WE VA VW) 1 T o
WRIE  mg/ L5 C, by o B 20035 V0 v 0 4% M e Jo o VA
mg/L;q, AL, mg/g; V W IEBER AR,
Lym SRK IR g,
1.3 IEXKIEEIT

FEVAFERF T SR 10T 0 5 5 M K A I Bt
WE 1) 4 A~ EZEH 20 M BE W) LR s R K $ e Jo
U WM A) A pH ., B DU N R TKE I
SESE AR 1 i, 30 3k Ih I R o 5 2 g A PR 25 0
KI5 W B SCR ( 2

F1 EXZIWET

K5 MEIER) UA BT B/ W RFs IR/ K B o ik B/

s (mg-L™") min (gL pil
1 10 30 1 3
2 30 60 2 5
3 50 90 3 7
4 70 120 4 9
5 90 150 5 11

1.4 WMz HFERE
FEREAS T ofE £ 11 AR R 50 mL, it & Wk ¥
100 mg/L H pH 2y 9 BYNLBER ML, #2106 o/L 1y4%
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TEACS A RN 22 70 BT a3 3 iz, LA It fff 5
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LE BT IE/ WB I KBRS, R

ST pH
(mg-L™") min (gL %
1 1 1 1 1 3711
2 1 2 2 2 57.85
3 1 3 3 3 64.69
4 1 4 4 4 70.93
5 1 5 5 5 87.88
6 2 1 2 3 31.04
7 2 2 3 4 46.50
8 2 3 4 5 54.13
9 2 4 5 1 44.74
10 2 5 1 2 37.08
11 3 1 3 5 36.86
12 3 2 4 1 41.63
13 3 3 5 2 55.95
14 3 4 1 3 35.37
15 3 5 2 4 44.94
16 4 1 4 2 38.50
17 4 2 5 3 54.13
18 4 3 1 4 35.27
19 4 4 2 5 42.58
20 4 5 3 1 29.76
21 5 1 5 4 44.20
22 5 2 1 5 33.33
23 5 3 2 1 24.51
24 5 4 3 2 43,91
25 5 5 4 3 49.95
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Freundlich #7%

Langmuir 1571

R/
K,/ o’

C R? Ky n R?
(L'min™") (mg-g™")

25 0.01174 31.28  0.9625 1.1312 1.767 0.9677
35 0. 02317 21.60  0.9706 1.1486 1.704 0.9748
45 0. 03040 21.49  0.9575 1.1881 1.594 0.9854

AL R 5 LA AHSCRE R I R/NAT R,
1E 45°C B} Freundlich Bi Y I Langmuir TR B 2T
HE D7 IK AR B AL BE R o > 1 T BH S B3 7K R R )
RHEIE Y IR B 7 1 B8 3. AE 25°C 5 35°C 1 Langmuir
PR Y Freundlich #5751 — & AU UG M R B R AE
WL, PEBHAEIX 2 AN il B R 0% N I IR T R A m)
PLERUH Langmuir B RURA A, P, 25°C B 3% 7
IK I BE R R FE R 31. 28 mg/ g,

25 °C I8 2 o6 500 5 I53% bk P 14 5 Uk R oSS 75
Him KRS (Q,..) i3k 6 iR, M 6 A Hl,
Langmuir 5 Freundlich BB 32 FH T4 A itk i 0% Bt
iR A S P K R RS I IE A e R TR B g
(31.28 mg/g) IR IL AR T B 7 S A i (353. 58
mg/g) ' EFHER ILIG MR LT 4E (175.3 mg/g) T |
JRACHELTHE (136.5 mg/g) " MBS I A1 (86. 0
mg/¢g) SERL R PR A (79.3 mg/g) (9] BT

3R 6 25°C T & b MR 770 B B bt BE ) 52 R R B AR Y
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O/ BF

. i 551 SR R AR (g’ K
BT s g Langmuir, Freundlich ~ 353.58 [ 16]
2 2 7 B PR A 4 Langmuir 175. 30 [17]
J& SEHRET 2 Langmuir, Freundlich ~ 136.50 [ 18]
TR B Langmuir, Freundlich ~ 86. 00 [3]
PR AR Langmuir 79.30  [19]
BB £F 43 7% (FAC) Langmuir 40.52 [8]
BB 5236 M2k (SAC) 20. 49
FE5EIK (RHA) Langmuir, Toth 11. 67 [4]
WURLTE M 7% (GAC) 20. 38
AL A RE Langmuir 24.54  [20]
S FELEREY) Freundlich 30.20  [21]
RIS Langmuir 30. 21 [2]
RIRWE I A Freundlich 40.20  [22]
(Pl Freundlich >30.00  [23]
RYIRE Freundlich 3.80  [24]
T i3 K AR Langmuir, Freundlich ~ 31.28 AW
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