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O.B. Kinps METOOQUKA PO3PAXYHKY KIHUEBOIO IA30BOIrO XOJ0O4UJIbHUKA
ClIPAJIBHOIO TUITY

BarnpornoHosaHO MemoOuKy po3paxyHKy cripaslbHO20 KiHUEe8020 2a308020 X0100UfbHUKA Ha
ocHosi QocnidHux OaHux T[IAT «Aediiecbkuli KOKCOXiMiYHUU 3as00». HaeedeHo nepesazu
3acmocyeaHHs anapamie 0aHOi KOHCMPYKUIT.

Knroqoei cnoea: kiHUuesul 2a308ull XonoOusibHUK, cripanibHUlU mernioobMiHHUK, KoegiujieHm
mernnornepedadyi,iogepxHs mensonepedadyi, KpumepiarnbHe PIHSHHS.

A. Kiprya HELICAL TYPE FINAL GAS COOLER DESIGN PROCEDURE

The design procedure of the helical cooler to refrigerate a coke oven gas before its delivering
into the wash-oil scrubbers is suggested. It's noted that the lack of the design procedure of helical type
final gas coolers in the national literature causes difficulties in the selection of device. The advantages
of the using of this construction devices for the final cooling of coke oven gas, in particular, a large
heat-exchange surface with relatively small dimensions of the cooler, a compactness and an easy
maintenance, are suggested. It's noted that the lack of a direct contact of the gas with the cooling
water allows to avoid the entering of hazardous substances into a water, such as cyanides,
rhodanides, phenols, naphthalene, and also to prevent the discharge of them into the environment in
case of the cooling of a water on graduation towers. The practicability of the using of this construction
devices in terms of the technological and environmental aspects is demonstrated. The structure of the
helical type final gas cooler and the architecture of helices are introduced. The example of the final
gas cooler designing for the Avdeyevka Coke and Chemical Plant is given. The achieved dimensions
and the area of surface-heat transfer are equal to the corresponding parameters of the plant device. It
is shown that the designing of the helical type final gas cooler can be made on the basis of generally
accepted modern concepts of the heat-transfer process, using the classical similarity theory.

Key words: final gas cooler, helical heat exchanger, heat transfer coefficient, heat transfer
surface, criterial equation.
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O BOBMOKHOCTH HOJIYYEHUA TBEPABIX IITEH HA OCHOBE
MOIUPUITUPOBAHHOI'O KAMEHHOYI'OJIBHOI'O IIEKA

B cmambe paccmampusaromcsi ceolicmea KaMeHHOY20/1bHO20 [eKa KaK MofuMepHO20
mamepuana. [lpedcmasneH MmexaHU3M o0bpa3osaHus meepObiX feH U roKasaHa 603MOXHOCMb
rosly4eHuUs1 neHomamepuara Ha 0CHo8e MOOUUUUPO8aHHO20 KaMeHHOY20/1bHO20 MeKa.

Knro4eenle crosa: KaMeHHOY20/bHbIU reK, Modughbukayusi, 2a30HarofIHeHHbIe naacmmaccs,
2a3oo0bpasosameriu, meepoble NeHhbl.

Bce neHomaTtepuanbl MCKYCCTBEHHONO UM €CTECTBEHHOIO MNPOUCXOXOEHUA —
neHonnacTtbl, MNEHOKepaMuKa, MEeHOCTEKO, MNeHODEeTOH M Ap. — OTHOCATCA K
reTeporeHHbIM UCMEPCHbIM CUCTEMAaM, B KOTOPbIX AUCNEePCHON ba3on CIy>XuT ras, a
ANCnepcrMoHHon cpepon nmMbo XmakocTb (Kuakue neHbl), NuMbo TBEpAoe Teno
(TBEPAbIE NEHDI).

TBepable NeHbl HaWnNu LWKWPOKOEe pacrnpocTpaHeHMe B KadvecTBe Tenno- u
3BYKOU3ONALUMOHHBIX MaTepmnasnoB, a TaKkkKe Nerkux KOHCTPYKLMOHHbLIX MaTepuaros.

[[a3oHanonHeHHble MaTepuansl, codepXawue MnoNUMEPHYK MaTpuyy -—
neHonnacTbl — UMEKT CTPOeHUe OTBepAeBLUMX NeH. [eHonnacTel nonyyalrT nyTem
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BCMEHNBAHUA U NOCNEaYIOLWEro OTBEPXAEHNA NepBOHAYaNbHO XUOKOW WU BA3KO-
NNacTUYHOM KOMMO3NLUMN.

KameHHOyronbHbIW nNek — Haumbonee MacCOBbLIM XUMMUYECKUA MPOAYKT,
obpasyroLwminca npu nNpoM3BOACTBE KOKCA U3 YrONbHOW LUNXTbl HA KOKCOXMMWUYECKNX
npegnpuaTtusx. Nek aBnseTca NpoayKTOM BbICOKOTEMMNEPATYPHOro NMPonu3a yrns —
HEBO30OHOBSAIEMOrO  MPUPOOHOrO  pecypca, MNo3ToMy  KBanMduuMpoBaHHOE
MCMNONb30BaHME XMMUYECKOro NOTEHLUMANa KaMeHHOYrofbHOro Neka nyTeM co3gaHus
NPUHUMNMANbHO HOBOW HAyKOEMKOM W BbICOKONMMKBMAHOW MPOAYKUMW aKTyanbHO B
HacTosiLee Bpems. KaMeHHOYronbHbI NeK paccMaTpmMBaeTCs Kak NPOCTPAaHCTBEHHO
aucrnepcHas cuctema, Kak nonvuuKnuyeckass apomaTuyeckas cuctema, Kak
nonumep.

Mo xuMmuyeckoMy COCTaBYy KaMEHHOYrOflbHbI MEeK — CroXHas cuctema
BbICOKOKOHOEHCUPOBAHHbBIX ~ apoMaTudeckux  kapbo- ©n  reTepoumKiIn4ecKkmnx
COeQVHEHUA U NPOAYKTOB WX YMSIOTHEHUS C  aKTUBHbIMU  (DYHKLMOHAIbHbLIMU
rpynnamn. Bca cuctema neka HaxoguTcsl B HEPaBHOBECHOM COCTOSIHUK, 1 Ha ntoboe
XMMUYECKOE BO3AENCTBME CUCTEMA OTBeYaeT HeobpaTUMbIMKM M3MEHEHMAMU B
COOTHOLLUEHUN  MOHOMEPHbIX,  OfIMTOMEPHbLIX U BbICOKOKOHLEHCUPOBAHHbIX
KOMMOHEHTOB.

B pabote [1] nokaszaHa BO3MOXHOCTb UCMOMb30BaHMNSA KAMEHHOYIOSIbHOMO neka
B KayecTBe MonumepHoro martepuana. KameHHoyronbHbli nek obnagaet Habopom
CBOWCTB, NpuUCyLLmMx amopHbiM nonimmepam. Kak n Bce amopdHble nonnmMmepsbl, nek
CyllecTByeT B Tpex COCTOsHUsX. [1pM HOpMarnbHbIX YCNOBUAX NEeK HaxoauTcs B
CTEKNOObpasHOM  COCTOSHMM, MNPWU  HarpeBaHUM  MNEepexoauMT CHayana B
BbICOKO3M1aCTUYHOE, a 3aTEM B BA3KOTEKYyYee.

KameHHoyronbHbIM nNek npegcraBnseT cobon TepMonnacTUYHbING Matepuan.
[Mpn HarpeBaHWM OH NepexoauT B KUAKOE COCTOSIHME, a Mpu OXNaXAeHWW CHoBa
3aTBepaeBaeT. XapakTepHoM OCOBEHHOCTLIO, Kak MONIMMEPOB, Tak U neka sBnseTcs
cnocobHocTb 00pa3oBbiBaTb  HaAMOMEKYNsipHble  CTPYKTYpbl B pesynbrarte
MEXMOMNEKYNIAPHOro  B3aMMOLENCTBUA  (BogopogHasi CBA3b, B3aMMoLencTBue
aunonen, OUCNEPCUOHHOE B3aumMmogencTeve). Ha nonumepHyro npupody neka
yKa3blBaeT HanmMyme B HEM CTPYKTYPHbIX 06pa3oBaHuin, CBOMCTBEHHbLIX MOSiMMepam
(dnbpunnapHble, cheponuTHble, rMobynsipHbIe).

BBuay CnoXHOCTM coCTaBa Meka ero XxapakTepusyloT rpynnoBbiM COCTaBOM.
Mo pactBopumocTn B GeH30mMe, TOMyosnie U XUHOMUHE B MNEKe BbIAENAT YeTblpe
rpynnbl COeANHEHUI: a-bpakums, dx-bpakums, B-ppakuma n y-dppakums.

Mcxopga m3 rpynnoBOro coctaBa, NeK MOXHO OTHECTU K KOMMO3ULMOHHBIM
MaTtepuanam: dz- U B-opakumm onpeaensoT BAXyLLME CBOMCTBA NeKa, a-ppakumns —
OUCMNEPCHbIN HanonHUTenNb (cogepXuT 4Yactuubl 1-3 MKM W MeHee), y-(hbpakuus
oKasblBaeT nnactuduumpyroliee aencTeme n obecnevmBaeT yCrnoBus NoABMXKHOCTMU
BCEW CUCTEMbI.

KamMeHHOYronbHbIn nek — TBepabl XPYNknunu matepuan ¢ HEBbICOKMMMU
nokasatenssMm MexaHU4Yeckom npoyHocTU. Moagundukauma neka aKTUBHbIMU
AobaBkaMn OTKPbIBAET LUMPOKME BO3MOXHOCTU LNA KOPPEKTUPOBKM U U3MEHEHUSA
cBonCTB neka. [lpn BBegeHUM B NeK NonMMepHbIX Aob6aBok [2-4] akTMBMPYHOTCS
peakuun nonuMepmsauum M MNONMKOHAEHCauMn no (PyHKUMOHanbHbIM rpynnam,
N3MEHASA CTPYKTYPY M CBOMCTBA KaMEHHOYronbHoro rneka. MogmduumpoBaHHbIN nek
obnagaet uUenbiIM pPsSAOM CBOWCTB, KOTOPble MNO3BOMSKOT MPOrHO3MpoBaTh €ro
Mcrnonb3oBaHMe B  KavecTBe MOMIMMEPHOW MaTpuubl B ra3oHarofIHEHHbIX
NNacTU4eCcKNX Maccax S4encTom CTPYKTypbl.

CospgaHue s4yencton (NEHUCTON) NN NOPUCTON CTPYKTYPbI MPU NPOn3BOACTBE
ra3oHanosIHEHHbIX MfacTMacc [AOCTUraeTcss C  MNOMOLLbK rasoobpasoBaTtenemn
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(BcneHuBarowme BewecTtBa). Pasnunyator dusndeckme (Pro) n xmmmnyeckme (Xro)
razoobpasoBaTenu.

dusmyeckne BCMNEHMBAKOLWME areHTbl — 3TO rasbl (BO34yX, a30T, AUWOKCUA
yrnepoga v gp.) M BewecTtBa (NeHTaH, rekcaH v Ap.), Bblaenswowue rasbl B
pe3ynbTtarte manyeckoro npouecca: ucnapeHnsa unu gecopbuum npu nNoBbILLEHUN
TemnepaTypbl U CHWKeHUN fasrneHus. MNonumepHsle neHbl ¢ ucnonb3oBaHem ®ro
MOryT ObITb MOMy4YeHbl U3 NONIMMEPOB, UMEKOLLNX HU3KYH0 BA3KOCTL (Ao 10 Ma-c) [5].

MoanduumpoBaHHbIN KAMEHHOYTOSMbHLIWM MEK B Anana3oHe Temnepatyp 125-
155°C  umeetr  Baskoctb  55-190 lNa-c. Moatomy  ana  BCneHWBaHMWA
MoAMULMPOBAHHOIO Neka LenecoobpasHo NPUMEHNTb XUMUYECKNE BCNeHMBaloLLne
areHTbl.

Xvmunyeckue razoobpasoBaTenu — BelecTsa U UX CMecH, BblaensoLime ras B
pesynbTate MpoueccoB TEPMUYECKOro pasrnoxeHus (nopodopbl) UM XUMUYECKNX
peakunn B3aMMOLENCTBUA KOMMOHEHTOB Komno3vuuu. [lo xapaktepy npouecca
razoobpasoBaHua XI'O pasgensatoT Ha Tpu rpynnbl [5, 6].

1.CoeavHeHnus, Bbloenswowme rasoobpasHble BellecTBa  BCNeacTsBue
obpaTMoro TepmMmu4eckoro pasnoxeHus. OCHOBHbIMM NPeACTaBUTENAMU SBMAIOTCA
kapboHaTbl M 6GukapboHaTbl LWENOYHbIX M LWEeNIOYHO3EMESNbHbIX MeTansioB W
aMMoHus. [pouecc pasnoXeHnUss MOXHO NpeacTaBUTb CXEMOWN:

AB < C + Tt

Bbigensowme rasbl — gMoKcua yrnepoga, ammunak, napbl BoAbl.

Ob6paTnMbIN XxapaKkTep peakunum MOXeT NPUBECTM K YMEHbLLUEHWNIO OaBMEHNS B
AYenKax NeHbl U ycaake maTepuana.

2.CoeanHeHns, Bblgenswowme rasoobpasHble BellecTBa, B pesynbTarte
HeobpaTMMoro Tepmuyeckoro pasnoxeHus. K Hum oTHocatcsa XIMO pasnuuyHble
anuaTtnyeckne, apomMatmyeckme aso-, [OMasoCcoeuHEHNa U pag Apyrux
OpraHVYecKknx COeAWHEeHUW, pasnaralwlmecss nNpu MoBbILWEHHOW TemnepaTtype Mo
CcXeme:

AB — C + 't

¢ obpasoBaHnem asoTa, Auokcuaa yrnepoga, ammuaka u ap.
3.KombuHauun coeguHeHunn, Bbigenstowme rasoobpasHbie npoayktbl (COy),
BCNeACTBME XMMUYECKOr0 B3aMMOAENCTBUSA KOMNOHEHTOB, COrMacHO CXeME:

Al +B — AB + I

K HMM OTHOCATCA CMEeCcWn opraHuM4Yeckux KMcnoT (cTeapuHoBasi, abueTmHoBas,
onevHoBasda 1 gp.) ¢ kapboHaTamun KanbLMs UKW UMHKA WM C MeTannamum (antomMuHun,
UWHK 1 ap.) 2 1 3 rpynnbl lNepnognyeckon CUCTEMbI 9N1IEMEHTOB.

OcHoBHble TpeboBaHus k XIO [5, 6]:

- Temnepatypa pasnoxeHms XIO pomkHa ObiTb 6nu3ka kK TemnepaType
MOSTHOrO pasmsardyeHMs TepmMonsacTa;

- ra3 JOSKEeH BblOENSATbCA B Y3KOM MHTEpBare;

- pasnoxeHue raszoobpasoBaTtenst He AOMKHO NPOUCXOAUTb CKavykoobpasHo n
BbI3blBaTb TEPMOAECTPYKLUMIO NONNMEPA;

- BCMEHMBAKOLWNA ra3 [O/mKeH ObiTb MHEPTHbIM (NPeanoyYTUTENbHO as3oT U
avokeng yrnepoga);

- XMMWUYECKMI BCMEHMBATENb U NPOAYKTbl €r0 Pas3foXeHUs He OOSMKHbI ObITb
TOKCUYHbLIMWN.

Mcxopa mn3 ceBonctB moamcuumpoBaHHOro neka m tpebosanun k XIO, ans
BCMEHMBaHUA neka LuenecoobpasHo wuccnefoBatb rMapokapboHaT amMMOHUA U
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rmgpokapboHaTt HaTpusi, asogmkapbokcammi, CTEapUHOBYHO KMUCNOTY C KapbGoHaTom
Kanbuus.

Mpn npumeHeHMn B kadecTBe rasoobpasoBaTenen  YrnekucnbiX Cconen
neHonnactel C MUKPOSYEUCTOM CTPYKTYpOM [OOIKHbI  obnagatb  Nyudwmmu
nokasatensmMm, Tak Kak B Mpouecce nosiydeHust TBepAblX MEeH Ha OCHOBe neka
BCNeAcTBME NONMMepusaumMm U NONMKOHAEHCAuMM MOBbIWAETCss  NPOYHOCTb
mMaTtepvana.

WccnepoBaHme npouecca rasoobpasoBaHus B CMecu MoaMuLnMpoBaHHOIO
neka n 10 % rmgpokapboHaToOB aMMOHMS U HaTpus (COOTHoweHne 1:1) meToLoM
TEPMUYECKOrO W TepMmorpaBmmeTpuyeckoro aHanmsa (metogq OTA w LOTIM) Ha
TepmuyeckoMm anHanusatope STA PT 1600 (Linseis, N'epmaHnda) B gnHamMuMyeckom
pexume HarpeBaHna o 400°C nokasano, 4to go 190°C Habniogaetcss nonHoe
pasnoxeHune rmapokapboHaToB:

NHsHCO3 < NH3T + COQT + H,O
2 NaHCO3; < Na,CO3 + COzT + H,O

B wuHTepBane Temnepatyp  100-135°C  nonHocTbiO  pasnaraetcs
rmapokapboHat ammoHua K 27% rugpokapboHaTta HaTpusA € BblAeNeHnemM ammuaka,
anokcuga yrnepoga u Bogbl. MakcumarnbHas CKOPOCTb Pa3foXeHust UKCUMpyeTcs
npn Temnepatype 126°C. OcrtaBwwuinca rmngpokapdboHat HaTpusa pasnaraeTcs B
nHTepsane temnepatyp 157—-190°C ¢ MakcumManbHOW CKOPOCTbIO AECTPYKUUU Npu
Temnepatype  178°C. PasnoxeHue  conpoBOXOaeTcd  3HOOTEPMUYECKUMMU
ahdekramu.

Tepmuyeckas guccoumaumst  rmgpokapboHatoB B CMECM C  NEKOM
conpoBoxganach BblgeneHnem 40 cm® rasos (Mpu HopMarnbHbIX YCroOBMSAX) Ha 1 T
cmecu. pu nonHom oTcyTcTBUM Anddy3mMM rasoB M3 NEKOBOM MaTpuubl TBepAas
yrnesBogopoAHasa neHa umena obl kaxyLytocsa nnotHoctb 0,025 ricm®,

LlenecoobpasHoCTb MUCNONb30BaHUA AN BCMNEHWBaHUA MNeka CcMecen
BukapboHaTOB aMMOHUSA M HaTpUa NOATBEPXKOAETCA TEM, YTO MPU UX TEPMUYECKON
anccouvaunm He HabrngaeTcsa crnmwKkom bbiCTpoe pasnoXxeHne rasoobpasoBaTens.
Takve ycnoBus MO3BONSAIOT nNoriydaTb Martepuanbl C AOCTaTOMHO pPaBHOMEPHOW
CTPYKTYpOM 1N cBONCTBaMM [5].

[na nonyvyeHus s4YeucTbiX TBEpAbIX MEH Ha OCHOBE MOAMMULMPOBAHHOIO
neka 6bInNn UCNblTaHbl CMEeCU CTeapuUHOBOW KUCIOThl U Mena. Npun HarpeBaHun mena
CO CTeapMHOBOW KUCITOTOW NpPOTEKaeT cneaytollan peakumns:

2 C47H35COOH + CaC0O3 — (C17H35COO)2C8 + CO2T + H,O

lMpouecc pasnoXeHus CTeapuMHOBOM KUCIOTbl M Mena (CTEXMOMETpUYECKoe
COOTHOLLUEHNE) B CMecum C nekoMm wuccnegosanu wmetogom [OTA w AT B
OVWHaAMUYECKNX TemnepaTypHbIX ycnosuax. NMpyn HarpeBaHMM CMecu (COOTHOLLEHME
nek:XO = 10:1) HabntogaeTca noTepsa macchl B nHtepsane temnepatyp 90-158°C ¢
MaKCcMManbHOM CKOPOCTbIo Npn Temnepatype 125°C. NoTepst maccol B NnepecyeTe Ha
06beM BblAENMBLUMXCS ra30B cocTaBuna 3 cM® Ha 1 r cmecu. Mpu nosHoM dukcaLmm
BblAENMBLUMXCA Tra3oB B f4YenKkax MEeKOBOM MaTpuue Kaxylladcs MrnoTHOCTb
MonyYeHHOW TBepaoii MeHbl coctaeuna 6bl 0,33 r/cm®. MakcumanbHasi CKopocTb
razoobpasoBaHuna npu 125°C ans paccmaTtpmBaemMoro rasoobpasoBaTtens B 5 pas
MEHbLIE, 4YeM [AOnsa CMecu rngpokapboHaToB aMMOHUA WU HATpUA MpU TOW XKe
TemnepaType.

HecmoTpsa Ha HU3KOE rasoBoe 4UCro U HebOonbLUyd CKOPOCTb BblAENeHus
ra3oB XUMMYECKMIM rasoobpasoBaTteslb, COCTOSLIMA M3 CTEapUHOBOW KUCMNOTbl W
mMena, MoxeT OblTb peKkoMeHOoBaH B  KayeCcTBe  BCneHuBatena  Aans
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moamduumpoBaHHOro neka. lNpenapauna AaHHOro BCNeHMBawLWero areHta 6onee
aKTMBHbIMM  JOGaBKaMM  MOXET  3HAYUTENbHO  YNYYWWUTb  XapaKTEPUCTUKM
npeacTaBneHHoro rasoobpasoBatens, 4to OygeT npeamMeToM  AanbHEnWmx
nccnegoBaHu B 3TOM HanpasneHun. Kpome Toro, obpasywowminca B pesynbrate
pasnoXeHna cteapaT KanbUMA OKasblBaeT MNOMOXUTENbHOe BUSIHME Ha CBOWCTBA
NEeKOBOM MaTpuLbl, TaK Kak OH BbIMOMNHAET (OYHKLUUIO TepMocTabunmnsaTopa n cMasku
1 BBOAMTCS B NEK Npu ero moamndmkaymm

Mpn nony4yeHMn neHoNNacToB Ha OCHOBE TEPMOMMACTUYHbLIX MOSIMMEPOB
MCNONb3YITCA HyKMNeunpylLwmne areHtol. Hykneupywoowme areHTbl — HyknesuaTtbl
(3apogblweobpasoBaTenn) — NPUMEHAOTCA ANS NONyYeHUs OQHOPOLAHOM CMEeCcU U
MENKOSYENCTON CTPYKTYpbl. TOHKOAUCNEPCHblE OpraHn4yeckme u MuHepanbHble
BellecTBa AENCTBYIOT MO MPUHUMNY LEHTPOB 3apoXaeHusa rasoBown ¢asel [5]. B
KaMeHHOYroflbHOM MeKe KOMMOHEHTbI a-gopakumu, cogepxawen vyactmubl 1—-3 MKM,
MOTYT BbINOMHATL (PYHKUMIO HyKneupyowmx areHToB. CoaepxaHue aq-ppakumm B
KaMeHHOYronbHoM neke coctasnseT 5—-8%.

Takum obpasom, npeaBapuTesibHble  UCCRedoBaHWA  MoOKasanu,  YTo
MOAMULMPOBAHHBIA KaMEHHOYrONbHbIM MNEeK Kak TepMOMMacTU4YHbIN  MaTepuarn,
NPOSIBAIOLNA NONMMEPHbIE CBOMCTBA, MOXET ObiTb MCNONb30BaH ANs1 NOSyYeHus
TBepAbIX YrNeBOAOPOAHbIX NEH.

WcnblTaHne cmecen ruapokapboHaToB amMMOHMS W HaTpus, a Takke
CTeapuHOBOW KUCIOTblI C MENOM B KayecTBe XMMUYEeCKMX razoobpasosBartenen Ons
neka nokasano, 4YTO WX pasfnoXeHwe C BblgeneHMeM ra3oB HabniogaeTcs B
TemnepaTtypHom mHTepBane 100-190°C. lNpu aTux Temnepatypax nek HaxoguTcs B
BbICOKO3MACTUYHOM U BA3KOTEKYYEM  COCTOSIHMM, T.e. MMeeT  BSA3KOCTb,
obecneunBatoLLyo ob6pasoBaHne NeHsbI.
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L. .Kpymbko, B.O.Kon6baca [MPO MOXIJ/IMBOCTI OTPUMAHHSA TBEPOUX T1IH HA
OCHOBI MO4N®PIKOBAHOIO KAM’SIHOBYT 1JIbHOIO MEKY

Y cmammi poseansadarombcsi 8rnacmueocmi  KaM’saHO8yeiflbHO20 reKy S$IK MofiMepHo20
mamepiany. [lpedcmasneHuli MexaHi3M ymeopeHHsT meepdux riH U [oKa3aHa MOXI/IugiCmb
OMpUMaHHs NiHoMamepiarny Ha OCHO8i MOOUGIKO8AHO20 MEKY.

Knroyosi crnoea: kam’aHosyainbHUl neK, Mooucpikauisi, 2a3oHaroeHeHi rnnacmmMacu,
e2asoymeoptosadyi, meepdi MiHu.
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PO3Ain 3 XIMIYHA TEXHOJOTIA

I. Krutko, V. Kolbasa THE POSSIBILITY OF SOLID FOAMS OBTAINING ON A BASE OF
MODIFIED COAL TAR PITCH

Gas-filled materials with polymeric matrix — foamed plastics - have a solidified foam structure.
The foamed plastics are produced by foaming and subsequent hardening of initial liquid or viscous-
plastic composition.

Coal tar pitch is a hard brittle material with low mechanical strength. Coal tar pitch modification
by means of active additives gives great opportunities to correct and change the properties of coal tar
pitch. Modified coal tar pitch has a number of properties that allow to predict its use as the polymer
matrix in the gas-filled plastics of cellular structure.

Modified coal tar pitch in the temperature range of 125-155°C has a viscosity of 565 - 190
Pa-sec. Therefore, for the foaming of modified coal tar pitch is advisable to use chemical foaming
agents.

Preliminary studies have shown that the modified coal tar pitch as a thermoplastic material that
has properties of polymer, can be used for solid hydrocarbon foams production.

Testing of ammonium bicarbonate and sodium mixtures, and stearic acid with chalk as
chemical blowing agents to pitch showed that their decomposition with the release of gases observed
in the temperature range 100 - 190 °C. At these temperatures the coal tar pitch has rubbery and plastic
condition, i.e. has a viscosity that provides foaming.

Keywords: coal tar pitch, modification, gas-filled plastics, blowing agents, solid foams.
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TESTING OF MODIFIED COAL TAR PITCH AS POLYMER MATRIX IN
COMPOSITE MATERIALS

Structural compositional polymeric materials are one of the most common materials of present
time. The basis of polymeric matrix of these materials are different polymers. Production of polymers is
a compound process that determines their high cost. Having regard to the high demand for polymeric
composites the search of cheaper ones is very actual today.

Coal tar pitch is a unique product with a rich set of properties, among which are polymeric
ones. Coal tar pitch is cheaper than classical polymers and it characterized by resistance to acids,
alkalis, water, does not put on biodestruction under the influence of various microorganisms, has low
thermal conductivity.

Modification of coal tar pitches provides a wide opportunity to adjust and change their
properties. This opens a new direction - the use of coal tar pitch chemical potential for creating the
disperse-filled compositional polymeric materials.

Past studies have shown the possibility of active influence on polymeric properties of coal tar
pitch by modifying with chemical additives such as polyvinyl chloride and polymer of polyolefin line
with intergrafted functional groups. The results of thermochemical and structural changes indicate that
between coal tar pitch and modifiers the chemical and physico-chemical interaction takes
place. Reactions of polymerization and polycondensation leads to the structuring of coal tar pitch,
increasing the strength of structure, thermal stability.

The obtained pitch composite has relatively high mechanical properties and thermal stability.
The obtained material for all parameters can be attributed to the hard-burning polymer composite what
gives it a cogent advantage comparably to thermoplastic polymers.

Tests of modified coal tar pitch as a polymer matrix showed that it can successfully compete
with classical polymers in order to create compositional materials.

Keywords: coal tar pitch, modification, polymeric matrix, filler, asbestos, mechanical
properties, thermal stability, pitch composite.
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