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2. Improvement of the technology of cooling coke gas by dispersed tar- water- condensate mixtures

Pedepar:

1. luceprauisa npucBa4YeHa TEOPETUYHMM Ta €KCIIEPUMEHTAJIbHUM JOCIIIIKEHHAM MIPOLIECIB IEPBUHHOTO
0XOJIOJ)KEHHSI KOKCOBOTO ra3y, sIKi 'paloTh FOJIOBHY POJIb Yy 3a0€3IeYeHHi YUCTOTH a3y Ha BCiX CTafisx Horo
06po6Ku. [TepBUHHUI ra30BUI XOJIOJUIBHUK 3 TOPU30OHTAJILHUMU TPyOaMu € HalbiIbIlll CyYaCHUM Ta
PO3IOBCIOJIKEHNM alapaToM, IJ1s1 3HUKEHHSI TiIPpaBJivyHOro ONOpy SIKOro PO3po6JIEHO NePiogUYHI oneparii
IIPOIAapPIOBAHHS, PO3irpiBy rapsiYMM KOKCOBMM Ia30M Ta MIOCTIMHE 3POIIEHHS CMOJIO-KOHAEHCATHOK CYMIIIMIo. 3
METOIO IOJIIMIIEHHS MiATOTOBKY KOKCOBOT'O Ta3y [10 BUIyY€HHS LIiHHUX XiMiYHUX ITPOJIYKTiB KOKCYBaHHS, B pOOOTI
PO3p0o6JIeHi IPONO3ULii IOA0 BOOCKOHAIEHHS TEXHOJIOTII HENPSIMOT0O OXOJIOAKEHHS 33 PaXyHOK 3poumeHHs [1I'X
HOBOIO IPOMUBHOIO PiIMHOIO - BOAO-CMOJISIHOIO €MYJIbCi€l0 IIPSIMOTO TUITY 3 BUCOKOIO PYXJIMBICTIO i 06MEXEHOIO

CTiMKicTIO. Taka MpOMUBHA pilHA HE € IPKEPEJIOM YTBOPEHHS BTOPUHHUX BYTJIEBOJHEBUX BilIKJIa[,€Hb B



MDKTpyOHOMY npocTopi [1I'X, 0c061MBO B 30Hi XOJI0HUX CEKIill. Biepiie HayKOBO OOGIPYHTOBAHO Ta JOBELEHO, 110
B TpanuuifiHOMy crioco6i mpomusky I1I'X nipy iHTEHCUBHOMY IepeMIllyBaHHI CMOJIO-KOHAEHCATHOI cymilii B
intepsasi remneparyp 50-70 °C, npu BMicTi cMosu B cymii Buie 40 %, MOXyTb YTBOPIOBATUCh €MYJIbCIi
3BOPOTHOTO TUMy ("Bojia B CMOJIi"), 1110 36iJIbIlIye B'SI3KICTh CUCTEMHU, OCOOJIMBO MPpU TemIiepatypi Hkye 50 °C. Ha
nigcTasi gocmigkeHb cpOpMyIbOBAaHO OCHOBHI BUMOTH JI0 CKIaay Pi3nKo-XiMidHOI cuCTeMU [1Jis 3611blIIeHHS
CTYIIEHIO 0XOJIOJI)KEHHSI KOKCOBOT'O rasy, 3a6e3redeHHs OIITUMAJIbHOTO ifIpaBJliuHOro pexxumy anapary,
3ano06iraHHs yTBOPEHHIO BTOPUHHMX BiJIK/IaJleHb i 3HM)KEHHS BMIiCTy B OXOJIOIPKEHOMY KOKCOBOMY razi HaTasliHy i
CMOJISIHUCTUX PEYOBKH. Briepiie noBeneHo, o 17151 yTBOPEHHS €MYJIbCill TPSIMOTrO TUILY Ha OCHOBI
KaM'sSIHOBYT1JIbHOI CMOJIY i BOGHOTO KOHZIEHCATy KOKCOBOTO ra3y HeOOXiTHO 10JaBaTy eMYJIbraTop ~ PO34UH
(deHoJIITIB HAaTPilo Bif, 3HeEHOJII0BAHHS [IOTJIMHAJIBHOI QpakLii. Brepiie BcTaHOBJIEHO, 110 Y IIOPiBHSHHI 3
KaM'SIHOBYTIJIbHOIO CMOJIOIO, B BOJO-CMOJISIHIN €MyJIbCii IPSIMOro TUIY 30ibIIY€EThCS IUTOME HACUUEHHS CMOJIU
HadranmiHoM. Po3pobsieHa i BunpobyBaHa B IPOMHUCIIOBUX YMOBAX TEXHOJIOTYHA CXeMa IPOMUBAHHS MIXXTPYOHOTO
razosoro npoctopy I[1I'X 3 ropu30OHTaIbHUMU TPYOaMU BOJ0-CMOJISIHOIO €MYJIbCi€lo IPSIMOTO THUITY, 110 J03BOJIMIIO
3HUBUTU TEMIIEPATYPY OXOJIOAKEHHS KOKCOBOTO ra3dy, a Tako>X 3MEHIINUTH B 1,5-2,0 pa3u BMiCT B HbOMY CMOJIUCTUX
pevyoBUH i HapTaNiHy. Marepiany gucepralii TaKoX BUKOPUCTOBYIOTLCSI B y4O0OBOMY IIPOLIEC] HA CIeLiani3oBaHUX
kadpenpax HTY "XII", HaijonanpHoro yHiBepcuteTy "JIbBiBCbKa MOJIiTEXHIKA" Ta [JOHEIpKOT0O HalliOHAJIbHOTO
TEXHIYHOTO yHiBepcuTeTy. Kito4oBi €10Ba: KOKCOBUM ra3, IEPBUHHUN ra30BUIN XOJIOAUIbHUK 3 TOPU3OHTAIbHUMU

TpyOamHu, OUCIEPCHI CUCTEMU, KOHIIEHCAT, CMOJIa KaM'SIHOBYTiJIbHA, Ha(TaliH, eMyJIbCisd psiMa i 3BOPOTHA.

2. Dissertation for a scientific degree of Candidate of Sciences (Engineering) on specialty 05.17.07 - chemical
technology of fuels and lubricants. - State Enterprise "Ukrainian State Research Institute for Carbochemistry
(UKHIN)". Kharkiv, 2018. The dissertation is devoted to theoretical and experimental researches of processes of
coke oven gas primary cooling, which play the main role in providing the purity of gas at all stages of its
processing. The primary gas cooler with horizontal pipes is the most modern and widespread apparatus. Operating
stages for reducing the hydraulic pressure drop have been already developed, such as continuous washing with a
tar-condensate mixture. In order to improve the pre-treatment of coke oven gas for the valuable chemical
products recovery it has been developed the proposals for improving the indirect cooling technology due to
primary cooler washing by the new liquid - water-tar emulsion of direct type with high mobility and limited
stability. Such a washing liquid is not a source of secondary hydrocarbon deposits in the inter-tubular space of the
primary cooler, especially in the zone of cold sections. For the first time, it has been scientifically proved that, in
the traditional method of primary cooler washing with intensive mixing of the tar-condensate liquid in the range of
temperatures 50-70 °C, with a content of tar in a mixture above 40 %, reverse-type emulsions ("water in a tar")
could be formed, which increased the viscosity of the system, especially at temperatures below 50 °C. The basic
requirements for the washing liquid are formulated aimed for increasing the degree of cooling of the coke gas,
providing optimum hydraulic mode of the apparatus, preventing the formation of secondary sediments and
reducing the content in the cooled coke oven gas of naphthalene and tar substances. For the first time, it has been
proved that for the formation of direct-type emulsions based on coal tar and aqueous condensate of coke oven
gas, an emulsifier should be added, in fact, a solution of sodium phenolates from the caustic treatment of the wash
oil fraction. It was first established that, in comparison with a coal tar, in a water-tar direct emulsion the specific
saturation of tar with naphthalene increases. A technological scheme for washing the inter-pipe gas space of
primary cooler with horizontal pipes with a water-tar emulsion of direct type was developed and tested in
industrial conditions, which allowed to reduce the temperature of cooling of coke gas, and also to reduce in 1,5-2,0
times the content of tar substances and naphthalene in coke oven gas. Materials of the dissertation are also used in
the educational process at the specialized departments of the NTU "KhPI", National University "Lvivs'ka
Polytechnika", Donetsk National Technical University. Keywords: coke oven gas, primary gas cooler with horizontal
pipes, disperse systems, condensate, coal tar, naphthalene, direct and reverse emulsions.
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