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Table 1 Physical and chemical properties of organic compounds from four drug sources.
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Figure 1 SEM images of AWFs (a,b) and Zeta potential of TTWEF/PWF (c).
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Figure 2 The effect of different solution pH on the adsorption of organic compounds in DWF and AWFs as drug sources.
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Figure 3 The adsorption isotherms of TTWF and PWF on four types of organic compounds from different drug sources.

2.0

= TTWF

* PWF
Langmuir
i Frclundlich

1
0 0.2 04 0.6 0.8 1.0
C,(mmol/L)

° TTWF

PWF
~ 7 Langmuir
) ) Frculndlich

1 1
0 02 04 06 08 1.0 12
C, (mmol/L)

WS B 2535 T R 280 e X S 36 B 1R AT B 4L 5 40
M, MESEWR 2R, HAE R, Langmuir 5
BB A R T4, K TTWF f PWE X

2.0
CEF
1.6 -
— -~ m
22t
°
£
g
o 0.8
= TTWF
04 F * PWF
Langmuir
— — Frcundlich
0 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
C, (mmol/L)
3.0
HQ
25+
_ 20
Lo
S
E15F
)
Qo e TTWF
PWF
05k - Langmuir
Frcundlich
0 1 1 1 1 1 1 L
0 01 02 03 04 05 06 07
C (mmol/L)

3 TTWF F1PWF % 4 Fh 2586 L4 (1 W Bt 253 2% .



408 BT ox

o5 W

2024 4F

2 TTWE RIPWE X 4 Fi 2435 B4 W B 45 L 2k A5
MWEZH.
Table 2 Model fitting parameters of adsorption isotherms
of TTWF and PWF for four types of organic compounds
from different drug sources.
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Table 3 The thermodynamic parameters of TTWF and PWF for the adsorption of organic compounds from four different

drug sources.
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Figure 4 The influence of TTWF and PWF on the adsorption capacity of four types of organic compounds from different
drug sources at different temperatures.
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Table 4 DFT optimization calculation of binding energies for various adsorption configurations.

No. Structures E (a.u.) AE (a.u.) AE (Equation)(kJ/mol)
1 SMZ° -1175.97069799
2 SMZ- -1175.50679250
3 CEF° -2475.75490016
4 CEF- -2475.31066793
5 p-ASA? -2749.95955036
6 p-ASA- -2749.50098608
7 HQ? -382.81078603
8 HQ -382.34073341
9 TTWF® -497.94028168
10 TTWEF* -498.40593874
11 TTWF+SMZ-HB -1673.92485597 -0.01387630 -36.43222215
12 TTWF+CEF-HB -2973.73262926 -0.03744742 -98.31819177
13 TTWF+p-ASA-HB -3247.91375342 -0.01392138 -36.55057968
14 TTWF+HQ-HB -880.77046606 -0.01939835 -50.93036304
15 TTWF+SMZ-EA -1673.92485597 -0.01212473 -31.83347556
16 TTWEF+CEF-EA -2973.73262926 -0.01602259 -42.06730601
17 TTWF+p-ASA-EA -3247.91375342 -0.00682860 -17.92848758
18 TTWF+HQ-EA -880.77046606 -0.02379391 -62.47090471
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Research paper

Comparative Study on the Adsorption of Medicinal-origin Organics from
Water by Polyamine-modified Wood Flouer

HUANG Zi-yi , CHEN Jie-yu , SONG Yi-xuan , LING Chen *
(College of Ecology and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract Poplar wood powder was used as the matrix for alkali pretreatment and subsequent reaction with polyamine
reagents to synthesize four types of polyamine-modified wood powders (AWFs) with different amino chain lengths. The
removal performance of these AWFs for four medicinal-origin organics in livestock wastewater was investigated. The
optimal pH values for the adsorption of sulfamethazine (SMZ), cefotaxime (CEF), p-arsanilic acid (p-ASA), and
hydroquinone (HQ) onto different AWFs are all close to the pK,, values of their acidic groups. Generally, the adsorption
capacity initially increases and then decreases with the increase in polyamine chain length, with triethylene tetramine-
modified wood powder (TTWF) exhibiting the highest adsorption capacity. A comparative study with polyamine-
modified wood powder (PWF) reveals that the adsorption of the four pollutants on TTWF and PWF fitted better with the
Langmuir isotherm model. The adsorption capacities of HQ on TTWF and SMZ on PWF are the highest among the four
adsorbates, which are 3.877 and 2.432 mmol/g, respectively. Additionally, the adsorption of SMZ, CEF, and p-ASA on
TTWF and PWF exhibits opposite temperature dependencies, possibly due to the dominant hydrogen bonding interaction
for the former, leading to an endothermic spontaneous adsorption reaction, while the latter, with stronger alkalinity of
polyamine groups, primarily involves electrostatic adsorption. Density functional theory (DFT) optimization calculations
are employed to analyze the electrostatic and hydrogen bonding interactions between the drugs and TTWF, and the order
of total binding energies is well consistent with the adsorption capacity ranking.
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