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Figure 1 PAD301 resin preparation process.
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Figure 2 FTIR spectra of D301, D301-g-GMA, D301-g-
AGMA and PAD301.
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Figure 3 SEM images of D301 (a) and PAD301 (b).
1 EXRBWEIE.
Table 1 Orthogonal experimental design table.

#hiR 5 NH K5 NH TR 5 NH e B e
5% ZZ%Z g%gﬁz : ﬁi& S REHRE C) SRR (h) igi
1 2 6 6 50 50.8
2 2 8 8 60 89.2
3 2 10 10 70 10 84.5
4 2 12 12 80 12 93.6
5 4 8 70 12 143.2
6 4 80 10 166.6
7 4 10 12 50 113.6
8 4 12 10 60 1243
9 6 6 10 80 125.8
10 6 8 12 70 118.2
11 6 10 60 12 1345
12 6 12 8 50 10 119.0
13 8 12 60 10 79.3
14 8 10 50 12 81.6
15 8 10 8 80 111.6
16 8 12 6 70 8 82.9

K, 79.53 97.03 108.7 91.25 101.23 —

K, 134.17 113.9 113 106.83 102.88 —

K; 124.38 111.05 104.05 104.45 112.35 —

K, 88.85 104.95 101.18 124.4 110.48 —

R 54.65 16.88 11.825 35.15 11.13 —

BIHEER KRN HEE S5 NH, BE/R L > W
IRE > 2 B W5 NH, B /R > W FR 5 NH,
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Figure 4 The influence of solution pH on adsorption capacity.
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Figure 5 Kinetics of Pb?" adsorption by PAD301.
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Table 2  Fitting results of kinetic equation.

He— B 1% W 1%
W B AA R
ki (min") 0. (mg/g) R? k> (g/mg/min) 0. (mg/g) R?
D301 1.02x102 64.39 0.9906 1.01x10* 86.74 0.9809
D301-g-AGMA 1.04x102 137.97 0.9898 4.92x10°3 184.78 0.9790
PAD301 1.10x102 187.35 0.9946 4.15x10° 245.18 0.9889
343 WAL &3,

69298 K T PAD301 "% fff Pb?* (] Langmuir
A Freundlich &R AR LML S i 2k, AN S 3L

B3 A, AT Langmuir # & 77 1%,
Freundlich 0 & /7 FE ) R2FE 4530 1, 148 PAD301

+=3 RN EER
Table 3 Isothermal equation fitting results

Langmuir 1 & 75 72 Freundlich fl & 77 2
On (mg/g) Ky (L/mg) R Ky (L/mg) 1/n LS
316.45 0.0338 0.9912 19.1307 0.6190 0.9979
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Research paper

Preparation of Phosphoric Acid Modified D301 Resin and Its Adsorption
Properties for Pb**

SHI Min-gan!, WANG Xue-lian', FENG Xiao-qin', AN Fu-giang'**
(!School of Chemistry and Chemical Engineering, North University of China, Taiyuan 030051, China,
2Shanxi Center of Technology Innovation for Coal Mine Wastewater Treatment, Taiyuan 030000, China)

Abstract The article takes D301 resin as the carrier. Firstly, glycidyl methacrylate (GMA) is grafted onto the
surface of D301 through surface graft polymerization. Then, the phosphoric acid modified resin (PAD301) is
prepared through amination and phosphorylation reactions. The PAD301 resin is characterized by scanning
electron microscopy, Fourier transform infrared spectroscopy and other means. The influence of the phosphoric
acid modification conditions on its adsorption performance is studied, and the adsorption behavior of PAD301 for
Pb2* is investigated. The results show that the suitable phosphoric acid modification conditions for PAD301 are a
molar ratio of phosphorous acid to NH, of 8 : 1, a molar ratio of polyoxymethylene to NH, of 8 : 1, a molar ratio
of hydrochloric acid to NH, of 4 : 1, a reaction temperature of 80 °C, and a reaction time of 10 h. Under these
conditions, the adsorption capacity of PAD301 for Pb?>* can reach 175.2 mg/g, and it has excellent regeneration
and reusability.

Keywords D301 resin, Phosphoric acid, Modification, Adsorption, Pb?*
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