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1. CuHTe3, MOJeII0BaHHS Ta ONTUMI3allisl TEXHOJIOTIYHOI cCXeMU 6e3I1epepBHOrO HITPYBaHHS OEH3€HY B PEaKTOPax

3MilIyBaHHS

2. Synthesis, simulation and optimization of technological scheme of the continuous nitration of benzene in mixing
reactors

Pedepar:

1. B po6oTi Briepie nIpoBeeHO CUCTEMHE JOCHiIPKEHHS IPOMUCIIOBOTO Mpoliecy 6e3MnepepBHOrO HiTPYBaHHS
O€H3eHY B P€aKTOpax 3MilllyBaHHSI METOJAMU MAaTEMATUYHOTO MOJIEJIIOBAHHS, PO3PO0JIEHO KOMILJIEKC JUHAMIYHUX
Ta CTal[iOHApHUX MaTEMaTUYHUX i KOMIT'IOTEPHUX MOJieJlel], 3aCHOBaHUX Ha (PyHIaMEHTaJIbHUX 3aKOHOMIPHOCTSIX
KIHETMKHY 1 TEpDMOJAVHAMIKY HITPYBaHHS i CBITOBOMY TEXHOJIOTTYHOMY IOCBIi, IOKa3aHa NPULATHICTb MOJEJIEN AJ1
BUpIIIE€HHS IPAKTUYHUX 3aBJaHb. Ha MO#essix BUSBIIEHO PsiJ HOBUX 3aKOHOMIPHOCTEN NPOLECY HITPYBaHHSI: -
HasIBHICTb OJHOTO CTAalliOHAPHOTO CTaHy, 1110 00YMOBJIIOE CTiMKiCTh peakTopa; - 3aJIEXKHICTb HaBeleHOl
TerIonepenayi s 3a6e3rnedyeHHs 3aJJaHol TEMIIEPATYPH i CTYIIEHs IEPETBOPEHHS Bifl 4acy epeOyBaHHs B
HITpaTOpi; - 3aJIeKHICTb HQZIMiPHOTO BMICTy G€H3€HY i a30THOI KMCJIOTH B HITPAaTOpi IpY MyCKY B 3aJI€5KHOCTI Bif

ITyCKOBOI TEMIIEPATYPH; - 3aKOHOMIPHOCTI CTaii €KCTpaKLii BiApalpboBaHOi KUCJIOTY, SIK [IPOLIECY HITPyBaHHS



HaJIMIIKY O€H3€HY 3aIMIIKOBOI a30THOIO KACJIOTOK. PO3p06s1€eHO MOZiesb HITPYBaHHS B KacKafli peakTopiB B
yMOBaX YMHHOTO BUPOOHUIITBA 3 YpaXyBaHHSIM HEIIOBHOTH iHpopmaliii. 3a 6;1M3bKOCTi 3Ha4eHb CEpPeIHIX CTyIEHIiB
IIepeTBOPEHHSI 1010 PeaKTopiB Kackaay (PO3paxyHKOBUX i TAKUX, IO CIIOCTEPIraloThCsl y YUHHOMY BUPOOHULITBI)

MiJTBEPKEeHA aJIeKBATHICTh MOJEJIL.

2. For the first time, a systematic study of the industrial process of the continuous nitration of benzene in stirred-
tank reactors by methods of mathematical modeling was carried out. These models were based on the
fundamental laws of the kinetics and thermodynamics of nitration and the world technological experience. The
suitability of models for the solving of some practical problems was shown. A number of new regularities of the
nitration process was revealed in the models including: - There was a single steady state, which determines the
stability of the reactor. - The dependence of the excess content of benzene and nitric acid in the reactor during
start-up, depending on the starting temperature, was detected. - The regularities of the extraction of spent acid,
as a process of nitrating of the excess of benzene by residual nitric acid, have been identified. The model of the
nitration in a cascade of reactors under the real manufacture conditions, taking into account the incompleteness
and inaccuracy of the information was developed. The values of the degree of conversion in the reactors calculated
from the model were near to those observed in the real manufacture.
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