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1. Y pucepTauiitHoMy IOCIiIPKEHHI PO3B'I3aHO aKTyalbHy HayKOBO-TIPAaKTUYHY 3a7jauy PO3pOOKU peKyIepaliiiHoi
TeXHOJIOTil yTuiizanii cToKiB mIIXxoM KoHBepcii N-BMiCHMX CIIOJIyK KOHZIEHCATy COKOBOI IIapy BUPOOHUIITBA
Kapb6aminy, sIKi MiCTSITh HUBbKOKOHIIEHTPOBaHi BOJIHI PO3YMHU aMifiHoro Ta amoHiitHoro N ta COZ2, B rigpasuH
cysb@dart. [IpoaHanizoBaHO CyyacHi TEHIEHLii B TEXHOJIOTISIX OUMIIeHHSI N-BMiCHMX CTOKIB i TEXHOJIOTISIX CUHTE3Y
rizpasuny Ta rigpasuH cyabdaty. Po3pobieHo metomom Konsepcii 38'13aHoro N y HaniBrpoaykr — N2H4 3
MOJAJIbIIMM MOTO BUJIYYEHHSIM Y BUTJISAIE MaJIOpO3YMHHOI costi — N2H4-H2S04, skuil BUCBITIIIOE KOHLENTYaJIbHO
HOBI MiIX0AM [0 BUYEPIIHUX IpKepel eHeprii. [IpoBeneno gocuimkeHHs npouecy cuntedy N2H4-H2504 3
BMKOPHMCTaHHSIM aJIbTEPHAaTUBHUX IIPOLIECIB Temionepenadi (MiKpOXBUJIbOBOTO ONIPOMiIHEHHSI) Ta BCTAHOBJIEHO
MEXaHi3My, 110 TPOXOISATh B Ipoleci cuHTe3y N2H4 B €71eKTpOMarHiTHOMy peakTopi. BusHaueHo MakCUMabHUN
CTYIIiHb IEPETBOPEHHS IIOXJIOPUTY HATPIiIO B riipa3nH, 0 CTAHOBUTD 28 %. [loBeeHO, 110 3alpOIIOHOBAHUN
CIIoCi6 yTumisalii € EKOHOMIYHO PEHTA0EIbHUM, €KOJIOTIYHO O€3[eYHUM Ta €eHEProe(PeKTUBHUM (IPUOYTOK Bifl
peanizanii N2H4-H2SO4 3a1eKHO Bifi KOH'IOHKTYpY PUHKY CTaHOBUTS 12:56 %; BIIPOBAIKEHHS TEXHOJIOTI] yTUi3anii
KCII smenmuTh cobiBapTicTh Kapbaminy Ha 2,37 %, 1110 B FPOLIOBOMY €KBiBajleHTi CTaHOBUTH 6J113bKO 1,6 MJIp[,.
S/piK). Kiio4oBi cy10Ba: KOHBEPCisi, KOHAEHCAT COKOBOI ITapy, Kapbamif, amiak, 6iypeT, rinpasut cynbodart,

€JIEKTPOMAarHiTHUH PeaKTOp CUHTE3Y

2. In during dehydration of the synthesis-solution of carbamide. Flash steam the dissertation research the actual
scientific and practical task of working out of the recovery technology of waste utilization by the conversion of N-
containing compounds of condensate of flash steam of carbamide production into hydrazine sulphate is solved.
The major part of wastewaters from carbamide production appears in the node of flash steam condensation
condensates contain aqueous solutions of ammonium and N amide with a mass concentration of ammonia up to 5
% and carbamide up to 3%, as well as dissolved carbon dioxide, in their composition. The solution to this problem
has a positive technological and environmental aspect, and also covers conceptually new approaches to energy
sources that tend to end. The current trends in N-containing wastewater treatment technologies are analyzed.
Water purification from compounds of Nitrogen (N), such as chlorination, ozonation, ultraviolet irradiation
treatment, purification using ion exchange materials, electrolysis, ammonia airflow, requires a use of expensive
reagents and special equipment, it is rather energy-intensive. These methods are ineffective in the case of
purification of contaminated water from compounds, which contain amide and nitrate N. Formation of 1.5 m3 of
wastewater per 1ton of carbamide in the form of flash steam condensate accompanies carbamide production. The
major part of wastewater with the mass concentration of carbamide of not more than 300 mg/dm3 and the mass
concentration of ammonia of not more than 100 mg/dm3 is goes to purification after hydrolysis and desorption at
biological treatment plants . It is necessary to purify flash steam condensate from nitrogen compounds by two-
stage desorption and hydrolysis. Disposal of residual N-containing compounds occurs at biological wastewater
treatment plants under industrial conditions. The efficiency of purification of wastewater, which contains bounded
N, is about 77 % on average at plants for nitric-denitrification. The current trends in the technology of the
synthesis of hydrazine and hydrazine sulfate are analyzed. A recovery technology has been developed for the
disposal of effluents containing compounds of amide and ammonium Nitrogen, by the method of converting bound
N into intermediate product - N2H4 and its subsequent removal as a low-soluble salt - N2H4-H2SO4. The study
proposes a new method for the disposal of N-containing compounds in flash steam condensate of carbamide
production by processing ammonia, carbamide and biuret to hydrazine sulfate. The study on the synthesis of
hydrazine sulfate in wastewater of carbamide production has defined mechanisms occurring during the synthesis
of raw hydrazine in electromagnetic reactor. The study has proved that the proposed method of disposal is
economically viable, environmentally friendly and energy efficient. It reduces a load on biological wastewater
treatment plants, reduces the cost of electrical and thermal energy. The method gives a possibility to process N-
containing compounds of flash steam condensate into an expensive product o hydrazine sulfate. Experimental
studies have confirmed that electromagnetic radiation has a positive effect on the synthesis of raw hydrazine. This
leads to an increase in efficiency of the hydrazine synthesis reactor by 88 %. We have analyzed three of the most
probable chemistries of the process of raw hydrazine synthesis reactions using the non-imperial method of
quantum chemistry. The study has shown that the initial yield of the finished product is 5.3 kg per 1 m3 of



nitrogen-containing raw materials during disposal of flash steam condensate at a model plant by processing into
hydrazine sulfate taking into account an optimization parameter. There is an increase in the yield of the final
product to 6 kg per 1 m3 at repeated multiple use of the filtrate as a source of sulfuric acid. We have performed a
projection of the results of the model installation at industrial scale taking into account an operation of the
carbamide synthesis device, with a capacity of 330,000 tons per year. Thus, we have identified that the maximum
estimated production capacity of the hydrazine sulfate synthesis unit is 132:150 kg per day. We have calculated the
profitability of the device for the synthesis of hydrazine sulfate considering the obtained data on the estimated
capacity of the device. It is established that the net profit is at least 12 % according to the proposed scheme in the
production of hydrazine sulfate. It is confirmed that the introduction of wastewater disposal technology will
reduce the cost of urea by 2.37 %, which is about $ 1.6 billion in cash equivalent per year.
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