2025 % 11 A 2 &7 2#g 5B RLE
$ 4055 114 Eco-industry Science & Phosphorus Fluorine Engineering « 45

o REMH BOHEA ¢
ETEBE I ZHREBRKIKEIEH SR AR
UEEE

Y 8L, @M, 34, AR, K&, A Kk, KRRAW
CHrE AR B A BRA ], A4k J8T  448000)

[ E] A RSB B ARSI RGBT 5 e NiT LR, AR ERFRE, StHE “FiEE—
IERA” R EREARIRL, AT RERBHE | FURH 500 2 KB 0 RH M AR AR SR 094
SHE, ATROGERAN LR AR R ETZARKKEA, FrdBAEBEE (PAM) 5+ =k L K a 840
(SDBS) A b#ZEAIKE, Zo#FEE (105~110°C). A% (<10 C/min) A& k/EH (0.5~ 0.6 MPa)
SRR, FAT BUEA @IS (28 mN/m) 5 A& Eiphl (B- A EHIERE THR30%) ., TLKiEXEk
R, EFAAE R 60 d b B 2E S FIN35% % 2 8%, LERIT FRm AR, A &R T R s £ et
By 45 3 AR T AREAL IR R 7 E

[E8R] BB TL; KBk, ReH,; &k, BHARE

[FESES] TQ444 [SCHktRERD ] A [XEHES] 2097-4566 (2025) 11-0045-05

Anti-caking technology and regulation strategy for urea-based granular water-soluble
fertilizer based on high tower process

ZENG Rui, GAO Luyang, GUO Ting, WANG Xiaomeng, ZHANG Jian, ZHONG Zhen, ZHANG Hanqing
(Xinyangfeng Agricultural Science and Technology Co., Ltd., Jingmen 448000, China)

Abstract: In response to the industry problem of easy caking of urea-based high-tower granular
water-soluble fertilizers during storage and transportation, the causes of caking are analyzed and a “chemical
regulation - process optimization” collaborative anti-caking technology system is constructed. It is clarified that
the transformation of urea crystal form, hygroscopy-induced salt recrystallization and mechanical interlocking
between particles are the core factors causing coalescence. Based on the principle of surfactant compounding
and the optimization of granulation process parameters, a composite anti-caking agent system of polyacrylamide
(PAM) and sodium dodecyl benzene sulfonate (SDBS) is screened out. Combined with the precise control of
granulation temperature (105 - 110 °C ), cooling rate ( <10 “C/min), and nozzle pressure (0.5 - 0.6 MPa) ,
The reduction of particle surface energy (28 mN/m) and the inhibition of crystal form transformation (the
intensity of the characteristic peak of B-urea decreased by 30%) are achieved. Industrial verification test shows
that this technology has reduced the caking rate of the product during 60 days of storage from 35% to 8% ,
significantly enhancing the application performance of the product. It provides a standardized solution for
preventing caking of melt granulation fertilizers in high-humidity environments.
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Table 1 Measured parameters of fertilizer
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Table 2 Equipment specifications and main functions
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Table 3 Effect of different types of anti-caking agents on

the caking inhibition rate of fertilizer
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Table 4 Effect of different granulation temperatures on

the caking inhibition rate of fertilizer

TR C AR AR Imm LY /%
95 1203 35
100 1.8+0.2 52
105 2.220.1 70
110 2.3+0.1 75
115 2.1+0.2(GR AR 60

R 4R, SR ETE 105~ 110 CHE, JIE
BHERCRAR AR I 5], K ZERIE T SY,
W PIEBR SN, FE LTRSS RN AR P B IR, FE
gt A7k o v P IR 2 R o 3 2 T, kL
e, SSEkRmERLE, RS
Fhi%; WERORBEALAC, DASOR AN, INIOR AL
%, WHEG .

322 REHERIF

TE BTV H R A (AR EUR 25 T A, SR
W, AN ZE e . Q0 SRV A A I AE
(>10 C/min), W AESER NEBR Sk, HE
PALCEL A Ve IR, AT B RO 1
REG, BoEH. YRR AIEA, eIl
KL AR R, R 4 53
PR A TG FIZhE . SR BL (WLERS), il A%
RHIXG, IR EIHE <10 C/min, FHIREERT
RHEEEESIFE 40 CLAT, ARG M

®5 REAHRET IR R B

Table 5 Effect of different cooling rates on fertilizer caking
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Table 6 Effect of different nozzle pressures on the

caking inbibition rate of fertilizer
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Table 7 Results of comparative test
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