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Zirconium Glyphosate: Drying Effects on Morphologies and Adsorption to Formaldehyde

LI Ming-Lei ZHANG Yue-Juan XU Qing-Hong™
(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029)

Abstract: In this paper, Zirconium Glyphosate (ZrGP) was synthesized via refluxing. Photos coming from scanning
electronic microscopy show that there are different on structure of the micro-particles of product morphologies by
using different dried results. A 3D porous structure with high surface area (445 m*-g™) and larger pore volume (5.32
cm’ - ¢7™) of ZrGP was obtained by supercritical drying, and mesoporous microsphere of ZrGP was obtained by using
freeze-drying and spray-drying methods. Adsorptions to formaldehyde of these microspheres were studied. Results
showed a high adsorptive quantum and a high stability was gained on the product of ZrGP that was dried by

supercritical drying. These results indicate a fine application foreground on environment.
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Table 1 Elemental percents in ZrGP (theoretic and experimental percents)

C H N 0 P 7r
Theoretic 15.69 3.05 6.10 41.83 13.51 19.83
Ordinary drying 15.62 3.19 6.12 42.53 13.19 19.35
Spray-drying 15.55 3.10 6.09 42.14 13.38 19.74
Freeze-drying 15.20 331 5.82 43.10 13.13 19.44
Supercritical drying 15.50 3.17 6.00 4242 13.35 19.56
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Fig.2 SEM images of ZrGP dried by different methods
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Table 2 Surface area and pore volumes of ZrGP-reflux dried by different drying methods

BET specific surface / (m*-g™)

specific pore volume / (cm’-g™)

Ordinary drying sample
Spray drying sample
Freeze drying sample

Alcohol supercritical drying sample

13
10.3

115

445

0.17
0.09
0.18
5.32
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Table 3 Adsorption ratio of ZrGP to formaldehyde at 40 °C and environment of pH=4.0

Ordinary drying

Spray-drying

Freeze-drying Supercriticaldrying

Adsorption ratio / % 1.53

1.91

4.56 7.30

% 5

500 nm o

a: Ordinary drying; b: Spray-drying; c: Freeze-drying; d: Alcohol supereritical drying
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Fig.5 Surface analysis of ZrGP particles dried by different dried methods
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Table 4 Adsorption rate of ZrGP to formaldehyde at different pH values

pH values 1.0 2.0 3.0

4.0 5.0 6.0 7.0 8.0

Adsorption rate / % 1.87 1.90 7.80

7.30 5.49 4.50 5.80 2.40
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