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Abstract: In this research a pilot plant was established to simulate the transfer process in
industrial reactor, and then preproduction and industrial tests were carried out. The results
indicated that the urea solution was hydrolyzed to a mixture of ammonia, carbon dioxide and
water vapor at certain temperature and pressure. The modified Lewis-Randall equation and Herry
equation were adopted to describe the phase equilibrium between the vapor and liquid phases.
When the operating temperature was 150 ‘C, the reaction-diffusion criterion number M was
0.036, which indicated that the urea hydrolysis in liquid was a slow reaction and the intrinsic
reaction rate was much lower than the diffusion rate of ammonia. The ammonia production rate of
the reactor was dominated by dynamics and could be simplified as a function of temperature and
reaction equilibrium constant. In the tank reactor, the heating steam condensed in the pipe while
the nucleate boiling occurred in the liquid region. The ammonia production rates of the industrial
hydrolysis reactor agreed well with the theoretical values deduced from the apparent dynamic
model, and satisfied the ammonia consumption requirement for flue gas denitration in the

selective catalytic reduction. This study would provide a reference to the design and development

Wehs B . 2015-12-08,  AEHM A sk F 1984 B, WL, Sy TR, XE&WH. BEXARBEEERmH
(51406095,51025622) ; 1 [= 4 B 4 A 28wl Bl 2= AR 9% Bh I H (TPRI-ZA-15-HKR02) .
R 2% H Rt TE] . 2016-04-21 P 2% B bl . http: / www. enki. net/kems/detail/61. 1069. T. 20160421. 1043. 008. html



40 [ . ]

Ko

R

Eird 9550 3%

of urea hydrolysis for flue gas denitration.

Keywords: denitration; urea hydrolysis; dynamics; mass transfer; preproduction test;

industrial test
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