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YANG Xudong'?, WANG Fengxia™*, WANG Yuanfang"?, LIU Yongchang'?,
WANG Jianfeng'?, FENG Jie'?, HAN Li"?

(1. School of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China; 2. Research Centre of Engineering and
Technology for Synergetic Control of Environmental Pollution and Carbon Emissions of Henan Province, Zhengzhou University,
Zhengzhou 450001, China; 3. Wengfu (Group) Co., Lid., Guiyang 550000, China; 4. State Key Laboratory for Efficient Utilization of
Middle and Low Grade Phosphate Rock and Its Associated Resources, Guiyang 550000, China)

Abstract: Low polymerization degree APP has the characteristics of short chain structure, low polymerization, and
full water solubility. It can be used as a water-soluble fertilizer with chelating and slow-release effects. Due to its
unique physical and chemical properties, APP exhibits strong hygroscopicity, which can easily lead to clumping.
The caking mechanism of APP is investigated using TG-DSC thermal analyzer, scanning electron microscope, and
Fourier transform infrared spectrometer; A rapid measurement method for anti-caking performance is used to
develop an anti-caking agent, and a significant anti-caking agent is successfully prepared. The research results
indicate that adding the anti-caking agent with a mass fraction of 0.5% to APP can effectively improve its caking

phenomenon without affecting the quality performance of the product.
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Table 1 Orthogonal experiment results of optimizing the

raw material ratio of APP anti-caking agent
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1 0 0 0 5330 5525  3.66
2 60 15 25 5295 5396 201
3 60 20 20 5243 5321  1.56
4 60 25 15 5297 5398  2.00
5 65 10 25 5343 5427 165
6 65 15 20 5334 5401 1.26
7 65 20 15 53.11 5378 132
8 65 25 10 5252 5337  1.69
9 70 5 25 5293 5373 157
10 70 10 20 5274 5358  1.67
11 70 15 15 5301 5388 173
12 70 20 10 5339 5431  1.80
13 70 25 5 53.03 5370 133
14 75 5 20 5327 5397 139
15 75 10 15 53.08 5391  1.67
16 75 15 10 5328 5414 173
17 75 20 5 53.07 5374 135
18 80 5 15 5424 5495  1.39
19 80 10 10 5395 5481 1.0
20 80 15 5 5130 5211  1.66
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Table 2 Optimization experiment results of APP

anti-caking agent addition amount

Bl 2t B I/ % milg malg W P25/ %
0.5 5379 54.49 1.31
1.0 53.19 5443 234
15 5293 5444 2.86
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Table 3 Influence of air humidity on the water

absorption rate of APP

R/ C ZEENRHEE % mi/g malg
25 30 53.59 54.19
25 40 53.39 54.05
25 50 52.83 53.72
25 60 53.61 55.14
25 70 53.32 56.25
25 80 53.55 61.42
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Fig. 4 The relationship between the hygroscopic rate of APP

and air humidity
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Table 4 Influence of temperature on the caking of APP
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IR/ C TR PR /g SEYURE b i R g
20 53.48 242
30 53.37 12.62
40 53.80 24.50
50 53.52 34.18
60 53.56 42.40
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Table 5 Cost accounting of five anti-caking agents in the

market
BgsEhsl % WAs/OG-e) DRSS RIEAY/ (Ot
F1 0.50 7 000.00 35.00
F2 0.50 8 000.00 40.00
F3 0.50 8 000.00 40.00
F4 0.50 6 500.00 32.50
F5 0.50 7 000.00 35.00
4
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