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AHoTaniss. BuKOpUCTaHHA NaTUBO-MACTUIBHUX
MaTepianiB B YKpaiHi 3pocTae, 0 MOB'SI3aHO, IEPEIyCiM,
3 CTpIMKHUM 30UIBIICHHSAM KIUTBKOCTI TPaHCIOPTHUX
3aco0iB. lle mpw3BOAWTE A0 30UMBIICHHS IKIITABUX
BHUKHIIB, PO3JIUBIB Ta NPOIUBIB HAPTOIPOIYKTIB, IO
HEraTHBHO BIUIMBA€E Ha €KOJIOTIYHUI CTaH HAaBKOJIMIIHBOTO

cepenoBumma. IlokasaHo, mo HadTONpPOAYKTH, SKi
BUKOPHCTOBYIOTBCS B HApOJHOMY  TOCIOJApCTBI,
MOTPAIJIsIFoYd B IPYHT Ta BOAHE  CEPEJOBHIIE

3a0pyAHIOOTH iX. OUHIIEHHS IPYHTIB 1 BOJH 3aJIS)KUTD BiJT
BHOOPY METOJIB, TEXHOJNOTiIH Ta mpuitomiB. OcoOmuBoi
MOMYJSIpHOCTI HaOyBae MeTon copOmii (TOTIIMHAHHS).
CopOmis, mpu BiTHOCHO HEBHUCOKHX 3aTpaTaX, 37aTHa
3a0e3MeunTr, IOBHY OYHCTKY BiJl HAQTOIPOIYKTIB.
OOrpyHTOBaHO €(EKTHUBHICTh BYTJICIICBHX COPOCHTIB
OTPUMAHUX METOIOM KapOoHi3aii 3 BTOpUHHOT MPOIYKIIii
POCIMHHOTO MOX0/KeHHs. CHPOBHHOIO Ul OTPUMaHHS
BYIJICIIEBUX COPOEHTIB MOXYTh OyTH THpCa, CTPYXKKa,
conoma, cTeben, ToNoBa, JTHCTS. X 00'eMH IS CHHTE3y
BYIJICLIEBUX  COPOCHTIB MpPakTHYHO HE OOMEXeHi.
BucBitineHo cyTh mporecy OTPUMAaHHsS —BYIJICLIEBHX
copOeHTiB Ha 6a3i pociMHHOI cupoBHHU. [lomaHo diznko-
XIMIYHI Ta CTPYKTYpHO-COpOLiifHI XapaKTepUCTHKH
POCIIMHHOI CHPOBMHHM Ta OTPUMAaHUX 3 Hel ByIJIenEeBUX
copOeHTiB. PO3KpUTO eKOJIOTIYHI Ta €EKOHOMIYHI MepeBaru
BYTJICLIEBUX cOpOeHTIB IS OYMIIEHHSA BiJT
HapTOMPOAYKTIB, B TOPIBHAHHI 3 IHIIAMH METOIaMHU
OUHIIEHHS.

KiawuoBi cjoBa: ByrjieneBi COpOEHTH, JTOBKIJLIA,
iHppacTpyKTypa, eKomoriyHa Oe3meka, eKOHOMIiYHi
MTOKa3HUKH, KapOoHi3amis, Ha(TONPOAYKTH, COPOEHTH,
copOIrifiHa EMHICTb.

ITocTanoBka mpodaemu

Hadromnponyktn mocuth mnomupeHi 3abpyaHIoBadi

O0iocepu. Sk Brazye [2], 3 3arambHOi KUIBKOCTI
HaTONMPOAYKTIB, 1[I0 BHPOOJISETHCA, Maibke 2%
MOTparuisie B HaBKOJMUIHE cepenoBuiie. Hebesmneky

CTaHOBJIATH HE JIMIIE caMi HA(QTOMPOIYKTH, a TaKOX 1
JIOMIIIKH, SIKi BOHM MOXXYTh MicTUTH. IIpn moTparuisiHHi B
IPYHT Ta BOXY, BOHH, B HaCHiJOK XIMIYHUX peaKIiil Ta
610JIOTIYHOTO TEPETBOPEHb, 3[ATHI MEPETBOPIOBATHCA B

TOKCHYHI PEYOBHHH, IO 3aBAAIOTH IIKiJTUBOTO BILIUBY
OioTi. OunIeHHEs TPYHTY Ta BOAW BiJ HAPTOMPOMYKTIB
METOZOM COpOILii eKOJIOTIYHO Ta EKOHOMIYHO BUTIJTHE.
OcobmmBoi poyi Ta 3HAYCHHS HAOYBalOTh BYTJICLEBI
COpOEHTH Ha OCHOBI POCIMHHOI CUPOBHUHH. JlOCIiPKEHHS
cyTi mporueciB kapOoHi3allii, KOJI1 CUPOBHHOIO SIBIISETHCS
nobiyHa MPOAYKIiS POCIMHHOTO MOXOKEHHS, (hi3uKO-
XIMIYHHUX Ta COPOLIAHUX BJIACTUBOCTEH BYIJICHCBUX
copOeHTiB, mpoleciB copOuii HUMH Ha(TONPOIYKTIB,
€KOJIOT1YHOI Ta €KOHOMIYHOT OLIIHKH 1 aHaIli3y BYTJICLEBUX
copOeHTIB MOTPEOYIOTH MONANBIIOI YBAarH Ta JOCHIIKCHb.

AHaJII3 0CTAHHIX JOCIII:KeHb

BonHe Ta IpyHTOBE cepeloOBHINA HaJ3BHYAHO
CKJIaJIHI TPUPOJAHI KOMIUIEKCH 3 LIMPOKUM CIIEKTPOM
B32€EMO3B'SI3KIB  Ta B3aEMOBIIHOCHMH MK KHBUMH
OpraHi3aMamu Ta IPUPOIHUM CEPEIOBHUILEM, IO CKIATHUCS
B Iporieci eBouttonlii. Bonu HeBix emHa yactuHa Giochepu
B sKid BinOyBaloThCsl 0araToCTOPOHHI, CTaliIbHI
nepetBopernst kutts  [12].  Illupoke 3actocyBaHHS
MPOAYKTIB HAPTONMEPEpPOOKH CBIIOMO YH HECBiIOMO
NPHU3BENO JI0 3HAYHOTO 3a0pyIHEHHS HUMH JOBKILILA [2],
10 BUKJIMKAJIO 3HAYHI €KOJIOTIYHI 3MIHH BOJHOTO Ta
rpyHToBOoro cepemoBuma [1, 2, 9]. HadronmpomykTn
MEPETBOPIIIUCS B [I€BUX 3a0pyIHIOBAYiB JIOBKULIA, B
Hepuly 4epry IpyHTy Ta Boad [1]. OYuIeHHs IpyHTOBHX
Ta BOJHUX €KOCHCTEM METO/IOM COpOLIiT HE BTPATHIIO CBOET
aktyanpHOCTI [13, 14]. Copbentn sK edekTHBHI Ta
Oesmeuni 3acobm Oynmm, a B OCTaHHI JECSATHIITTS
HaOyBaroTh Ie OLTBIIOrO 3aCTOCYBAaHHS B YCiX raiy3six
HapOJHOTO TOCIOAAPCTBA, B TOMY YHCHI 1 JJS OYUCTKH
IpyHTiB 1 Boau Bim Hadtomponykrie [3, 9]. Vmara
NPUAUIAETBCA ~ OTPUMaHHIO, OyJOBi, BIIACTUBOCTSIM,
3aCTOCYBaHHIO BYTJICIIEBUM COpOCHTaM 3 TOOIYHOL
MPOJYKIII CUIBCHKOTO Ta KOMYHAJIBHOTO T'OCIIOJApCTBA,
JepeBoobpoOHoi mpomucnoBocti [5-8, 10, 11]. Ha Bucoky

e(eKTUBHICTb, JIOCTYIHICTb, EKOJIOTIYHY Oe3NeyHiCTh
BYTJICIIEBUX COpPOEHTIB, KOJM CHPOBHHOIO IS iX
OTPUMAaHUX € pi3HOMaHiTHa TOOIYHA  NPOIYKIiA
POCIMHHOTO MOXOJIKEHHSI, 1110 HaKOMHYYETHCS

0e3nocepesHbO B MPOIIECi BUPOOHUITBA BKa3ylOTh [3-8,
10, 11, 15-21]. Ilpore, mpupomy OTpUMaHHs copOiii, B
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MIPOIIECi TIEPETBOPEHHS MOOIYHOT MPOIYKITi POCIUHHOTO
MOXO/KCHHSI, KOMIUICKCHE BHUKOPHCTAHHS PI3HUX BHIIB
BYTJICIEBUX COpPOCHTIB I OYMINEHHS BOIHHX 1
ITPYHTOBHX €KOCHCTeM, iX COpOwLiiiHy, eKOJOTiuHy i
E€KOHOMIUHY XapaKTepUCTHKH Ta OI[iHKY, HEIOCTaTHBO
TIINOO0KO BUBYCHO.

Meta gociigkeHn

MerToro AOCTIKEHb CTaJ0 BUBYCHHS: CTPYKTYPHHUX,
COpOLIfHNX, MOIMMHANBHUX Ta  (PI3MKO-XIMIYHHX,
BJIACTUBOCTEN POCIMHHOI CUPOBUHM Ta OTPUMAaHUX 3 Hel
BYTJICLIEBUX COPOCHTIB; TEXHIKH, TEXHOIOTIIHHUX MIPOIIECiB
Ta TEXHOJIOTIH TPH OTPUMAaHHI BYTIJIELEBUX COPOCHTIB 3
MOOIYHOT TPOMYKINI POCIHMHHOTO ITOXOKCHHS; IIOBHOTH
OYMIICHHS, eKOJOTiYHOI Ta eKOHOMIYHOI MepeBaru
BUKOPHCTAHHS BYTJICIIEBUX COPOCHTIB NpHW  OYHIICHHI
BOJIHOTO CEpPE/IOBHINIA 1 IPYHTIB BiJ] HAQTONPOAYKTIB.

Pe3yabTaTi qociaiikenn

Tupci nepes, MO HAKOMMUIYETHCSA Y 1ePeBOOOPOOHiit
MIPOMHCIIOBOCTI, COJIOMI, TIOJIOBI, SIK BTOPHHHIN TMPOIYKIIil
CLITBCEKOTOCIIOAAPCHKOTO BHPOOHHITBA, JIUCTIO NEPEB,
MpUTaMaHHI CcOpOWiHI BIacTUBOCTI. BOHM MOXYTbH
Oe3rocepelHbO  3aCTOCOBYBATHCSA K COPOCHTH IS
OYHMILICHHS BiJ 3a0pyAHEHHA Ha(TONPOAYKTAMHU IPYHTY
Ta BOJHOTO CEPEIOBHIIA. 3a JaHUMHU (Tabu. 1), CTpyKTypHi
Ta (i3MKO-XIMIYHI XapaKTepUCTHKH, TOTJIMHAJBHI Ta
cOpOIiifHI BIaCTHBOCTI Kpalli Yy THPCH JEPEBHHH, IO
Maia Bosoricte 60%, a Hairipui — y aucts nepes. [lpu
OUHIIEHHS IPYHTIB 1 BOIY BiJ HadTONPOMYKTIB, B pasi
BUKOPHUCTaHHS COPOEHTIB POCIMHHOTO MOXOJKEHHS,
HEOOXiJTHO, BPaXxOBYBATH HE JIMIIIE IX BUCOKI COPOIiitHI Ta
NOIJIMHAJEHI BIACTHBOCTI, a TaKOX MNpPaKTHYHICTh Y
BUKOpUCTaHHI. TOMy IHCTS AepeB 4epe3 Te, IO BOHO
JIETKO TEPEHOCHThCS (3HOCHTHCS) BITPOM, NPAKTHYHO
Ba)KKO BUKOPHCTOBYBATH B PEAIbHUX YMOBaX.

Tadamus 1. IlornuuHanbHi T2 copOwilHi
XapaKTEepPUCTUKU TI00IYHOT POCIMHHOI MpoAyKUil mpu
Bostorocti 60%.

Table 1. Absorption and sorption characteristics of

lant by-products at a humidity of 60%.

IToka3nuk Tupca
<
) < = E E
5 e |2 |8 |2
8 | g2 |& |9 |7
HagroemHuicts, 2,7 2,3 1,9 1,6 1,1
/T
CO€, Mr-exs/r 2,6 1,9 1,6 0,3 0,2
Vs (H,0),em¥r | 10 | 0,05] 0,04 | 0,04 | 0,04
Vs (CeHe), em®r | 0,0- | 0,03 | 0,03 | 0,03 | 0,2
0,07
Sur., M2/T 84 | 79 | 79 73 | 6,2
3a pe3yabTaTH HAMMUX JOCTi/PKeHb Ta 1HIIHMX
nocmigHUkiB  [3, 4, 8], copOeHTH MaiOTh BHCOKY
e(peKTUBHICTb, KOJH COpOIiifHA €MHICTh JOPIBHIOE

2-3 r wmr-eks/r Tta Oimeme. 3 Tabmmii 1 BugHO, IO

MTOBHICTIO BiJMTOBIZA€ TAKUM BHMOTAM JIAIIE THPCA COCHU
Ta JI0 MEeBHOI Mipu ropixa. Buxomsdau 3 Toro, mo THpca
COCHM Mae HaWkpamli (i3uKo-XiMidgHi, cOpOmiliHy Ta
MOTJIMHANIBHI XapaKTepPUCTHUKH Ta BIACTHBOCTI cepen
IHITUX COPOEHTIB POCIMHHOTO IMOXOKEHHS, MU MIPOBEIN
JoCTiKeHHS 11 HahTo €MHOCTI, IpH po3Mipax Qpaxiiit 1-
3 MM Ta Bostorocti (Tabm. 2).

Ta6aums 2. 3anexHicTh HAQTOEMHOCTI TUPCU COCHH
(ppaxuis 1-3 mm) Bif ii BosorOCTI.

Table 2. The dependence of the oil content of pine
sawdust (fraction 1-3 mm) on its humidity.

Ne | BuxigHi MOKa3HUKHA BOJIOTOCTI a, v/t
/Tl | THPCH COCHHU

1 | IIpocymena mpu 90-110°C no 3,6

15%

2 | Booricts 60 % 2,7
[TinBuIIIEHA BOJIOTICTE:

3 | 100% 1,3

4 | 200% 0,6

5 | 400% 0 (Tone y

BOJI )

Sk mokasyroTh HaHi Tabmwmili 2, copOmiiiHa €MHICTh
THPCH COCHH JTy>Ke 3aJie’kHa BifJ BostorocTi. [Ipu Bosorocti
60% T1i copOuiiiHa eMHiICTH Ha(TONPOIYKTIB CTAHOBHTH
2,7 1/r, a BucymeHoi, npu temmeparypi 90-110°C, csrae
BXke — 3,6 1/T. 3pOCTaHHs BMICTY BOJOTH B THUPCI COCHH
NPU3BOJUTH JI0 OOEPHEHO NPOMOPLIHHOTO 3HMKEHHS 11
copOuiiiHoi emMHOCTI, omyckatouuck npu 400% no Hyss.
OTKe, MOKHA 3pOOMTH BUCHOBOK, 1110 THPCY COCHU MOYXKHA
e(peKTUBHO BHUKOPHCTOBYBATH SIK copOeHT
Ha(TOMPOMYKTIB PH BOJIOTOCTI, 1110 He nepeBuirye 60%.

[igBumuT  epeKTUBHICTE COPOIifHOT 3mMaTHOCTI
MarepialiB  POCIMHHOTO  MOXO/KEHHS  MOXIIHMBO
BHUKOPHUCTOBYIOUH TIPOIIEC KapOOHi3allii.

KapOonizamist — mnpuiioM OTpUMaHHS BYTJIEICBHX
COpOCHTIB 3 pOCIMHHOI CHPOBHHH IIpH HarpiBaHHI
BuXigHOI cupoBuHHM noHay 120°C.

OCKUNbKK,  BYIJICBOJHEBA  YacTHHA  MOOIYHOL
NPOJNYKLIT  POCIMHHOI  NPUPOXM  CKJIAJaeThes 3
reMIleIoNio3n Ta LENIJI03d, TO TMpHU KapOoHizawil
BiJIOYBAIOTHCS MPOIIECH JCCTPYKIIT MOITIMEPHHUX JIAHIIFOTIB
3 BUJIUICHHSM CMOJIMCTHX PEYOBHMH CKJIaJHOI OynOBH Ta
BEJIMKOI KUTBKOCTI JIETKHUX CIIONYK.

[pormec kapOoHi3amii MU TOCTiIKYBaIH Yepe3 KOKHI
50°C, B miamaszoni Big 100 mo 500°C.

Hamm BcTaHOBIIEHO, MO TIporec KapOoHi3aril
posmnounHaeThes npu temmepatypi 120-130°C. B mexax
temneparyp 200-250°C imyTh rojiOBHI peakiiii po3mamy
nemoao3n, a B miamasoni 250-300°C  mirHiHy, 1m0
CYNPOBO/IKYIOTBCS BUJIUIEHHAM HPOCTHX BYIJICLEBHX
cnoyyk (OKCHAYy BYIJIEHIO 1 BYIVIEKHCIOTO —Tasy),
3pijukeHol cyMmimi Ta cMmoit. [IpudoMy Ha pi3HUX CTamisx
npouecy KapOoHi3amii BelWYMHAa eHeprii akTHBawil
JIECTPYKTUBHHUX II€PETBOPEHb 3MIHIOETHCS, TOMY IO Y
PI3HUX TeMIepaTypHUX Alara30Hax BiJOyBaeThCS PO3KIIAL
PI3HUX KOMITOHEHTIB POCIMHHUX TKaHWH, TeMIIEIIONI03H,
MOTIM IIEJIOJIO3H 1 JIirHiHY (Tadu. 3).

Takum 4MHOM, OTpHMaHi pe3yJbTaTH BKa3yIOTh Ha
CKIQAHICTh mpomecy KapOowizamii. Ileli  mporec,
OUYEBH/IHO, CKIIQIAETBCSI 3 KOMIUIEKCY €JIeMEHTapHHX
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paIMKaIbHUX peakiii, sAKi MaiTh Pi3HI KiHETHYHI
napameTpHu.
OcobmmBa pomp Tpu  copOIii pi3HOTO poxy

3a0pyAHIOBAaYiB HANC)KUTh JirHiHy. Moro BMICT sK ¥y
BUXIIHI CHpPOBHHI POCIMHHOTO IIOXOJDKECHHS, TaK 1 B
OTPUMAHUX BYTJICIIEBHX COPOCHTaX BiAirpae Ba)KIIUBY
POJIb B COPOLIHHNX XapaKTEpPUCTUKAX COPOEHTIB.

Tadamua 3. Temmnepatyphi
KOMIIOHEHTIB pOCJII/IHHOI TKaAHUHU.

Table 3. Temperature zones of destruction of plant
tissue components.

30HH JIECTPYKIIT

Komnonent Temneparypa | Temmeparypa
30HH MaKCHMyMy
nectpykuii, °C | mBUAKOCTI

poskmaganss, °C

JIICHIH [TOYaTOK 160

po3KIany

aKTUBHUH 280-325 310-320

po3kiaz JirHiny 1

cTamis

AKTUBHUI 325-460 350-360

PO3KIaz JirHiny 2

cTafis

reMilenntoo3a 160-280 250-260

LIEJUTI0NI03a 220-370 290-300

JocnimkeHnss mpoiiecy KapOOHi3amii THPCH COCHHU
JI03BOJIJIO BCTAHOBUTH, IO MPU KOXKHIN JOCIIKYBaHil
TemImepaTypi  mpouecy — kapOoHizaumii Mae  IeBHe
ONTHMAJbHE 3HAYCHHS il TPUBAIOCTI, IPU SIKOMY Ha(pTO
€MHICTh KapOOHiI3aTy € MaKCHMalbHOI, M0 TpadidHO
MOKa3aHO Ha PUCYHKY 1.

a,lr/mT
12 A
10
8 et B e, S
4 Fj Pl ol 3
P :
2 e Sl
f(xa)
3 6 9 12 15
Puc. 1. 3anexHicTb BeMWYMHM HAPTO €MKOCTI

BYIJICLIEBUX COPOEHTI Ha OCHOBI POCIMHHOI CHPOBHHH,
npu Temrepatypi kapoorizanii 300°C, Bix TpuBanocTi:
1 — tupca cocum, 2 — THpca ropixa, 3 — THpca Oepesm,
4 — conoma, 5 — TUCTA

Fig. 1. Dependence of the oil capacity value of carbon
plant-based sorbents at a carbonization temperature of
300 °C, on the duration: 1 — pine sawdust, 2 — walnut
sawdust, 3 — birch sawdust, 4 — straw, 5 — leaves.

[TosBy MakcuMyMiB Ha PUCYHKY | MOXXHa MOSCHUTH
3MIHOIO HOPUCTOI CTPYKTYpH COPOEHTIB Ta XIMIYHUMH

MEPETBOPCHHSIMM TIOBEPXHI BYIJICIEBHX MaTepialiB y
nporneci kapoonizarii.

Tak, Ha TOYATKOBill cTamii mpomecy KapOoHizamii
THpcH 3 pi3HUX nopix gepeB mo 350°C, BHACHiIOK
BIWUIyYEHHS BOJIOTH, JIETKMX HPOCTIMIMX Ta CMOJHCTHX
CKJIQJIOBHX, YTBOPIOIOTBCSI MOpPH, IO IPUBOAWUTH MO
MiJABUIICHHS 11 COpOIiItHOT €eMHOCTI HA(TOMPOIYKTIB 10
JIEIKOTO MaKCHMaJIbHOTO 3Ha4yeHHs. [Ipu mopmanbinii
kapOonizauii  (350-450°C), oueBnaHO, BiIOyBa€eTHCS
BUTOPAaHHS BYIJICHIO Ta, BIANOBIAHO, 30UTBIICHHS
KIJIBKOCTI MakpoIop, 110 3MiHIOE CTPYKTYPY KapOoHi3aTiB
Y CTOPOHY 3MCHIIICHHS MiKPOTIOPUCTOCTI. B commomi 1 iucTi
JIepeB TpollecH KapOOHi3amil pO3MOYNHAIOTECSA IIPH
TeMIepaTypi Iemo HmKiH i 3akiHayrotees 10 300°C. Sk
0aguMo, MiJ BIUIMBOM BHCOKHX TEMIIEPAaTyp YaCTKOBO
JeTpafye TOpUCTa CTPYKTypa, IO NPUBOAWUTH O
3HIKCHHS copOuiftHOi €MHOCTI KapOoHizary.
OnTuManbHAM pPEXHMOM KapOOHi3amii THpcH 3 pi3HUX
nopin zepes € 300 (+ 10°C) Ta yac 8-10 xBwimH, a s
conomu i yucts aepes 250°C.

Sx ToKazamM JOCITIIHKCHHS, OTPHUMaHi BYTJICLEBi
copOeHTH, BHACTIIOK KapOOHi3aIlil pOCIIMHHOI CHPOBUHH,
MalOTh B JEKiNbKa pa3iB BUMY HapTO €MHICTH Ta
BEJIMYMHY COpOIi 10 HaTOMPOMYKTiB, Kpaml (i3uko-
XIMiYHI ~ TOKa3HWKH, B TOPIBHAHHI 3  BHXIJHOIO
npoaykiiero (tabu. 4). Ciig BiAMITHTH, 110 Y BYTJIEIEBUX
cOpOeHTIB 3 JIMCTA Ta COJIOMH COpOLiHA €MKICTh
HEBHCOKA 1 3HaxomuThcs B Mexax 0,3-0,5 Mr-exs/T.
Benunuunna copOirii kapOOHi3aTiB 3 TUPCH TOpixa Ta Oepesu
3HaXOAMTHCS y Miana3oHi 1,9-2,2 Mr-eks/r, a MaKCUMalbHA
BOHa y THPCH COCHH Ta jgocsrae 3,5 mr-exs/r. Crix
3BEpHYTH YBary Ha Te, IO Ha)TO €MHICTh BHXiTHOI
CHPOBHHH THPCH JIEPEB HE IyXKe pi3HHIacs MiDX co0olo.
B Toit yac sk xapOOHiI3aT OTPUMAaHUI1 i3 THPCH COCHU Ma€
Oimpmry HiXK y 2 pa3u HaTOEMHICTh, B TOPIBHAHHI 3
KapOoHi3aTaMH 3 TUPCH ropixa Ta oepesu.

Tadamusa 4. IlornmuHanbHi T2 copOwiiHi
XapaKTePUCTUKH BYTJICIICBHUX COPOCHTIB 13 POCIMHHOL
CHPOBHHH, 1110 MaJia BoJoricts 60%

Table 4. Absorption and sorption characteristics of
carbon sorbents from vegetable raw materials with a
humidity of 60%

[Noka3zuuk Tupca
COCHH | ropixa Oepesn
HadToemnicTs, 1/t 10,8 53 4,2
Vs (CeHs), cm®/r 0,09 0,05 0,04
Vs (H20), cm¥r 0,12 0,09 0,07
CO€, mr-exB/T 3,5 2,2 1,9
S, M2/T 12,8 9,7 9,6
30abHICTE, % 1 2,1 1
[Moka3uuku  copOWiiHOI  3MaTHOCTI  BUXIJTHOT

POCJIMHHOI CHPOBHHHM Ta BYTJIELIEBUX COPOEHTIB MOJlaHi B
tabmuiix 1 Ta 4 cBimyaTh, MO y TpOIECi TepMivyHOT
00poOKM BOHA 301UMBIIYETHCS y MiBTOpa pasd, a HaPTO
€MHOCTI B 2,3-4,1 pa3u i craHOBJISITE Maibke 11 T/r.
BaxnmBe 3Ha4YeHHS Mae OIiHKAa (hiHAHCOBOI Ta
€KOHOMIYHO{ JOIIFHOCTI BUKOPUCTAaHHS copOeHTiB. [Ipn
BUKOPUCTaHHI  MOOIYHOI  CHPOBHHH  POCIHHHOTO
MOXO/DKEHHSI B SKOCTI COPOCHTIB, BUTpPaTH MPH iX
3aCTOCYBaHHI, MOB’SA3aHI 3 BHECEHHSAM Ta 30WpaHHAM.
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OTpuMaHHS BYTJICIIEBUX COPOEHTIB 3 MOOIYHOT MPOIYKITiT
POCIMHHOTO TOXO/KEHHS I'PYHTYETHCS Ha BHKOPHCTaHHI
mporeciB  KapOoHi3alii, Mo O0OYMOBJICHO IOHATKOBHUMHU
CHEePreTHYHIMU BHUTPAaTaMH, a OTXKE 1 3TOPOKCHHIM
copbertiB. IIpore Hamii po3paxyHKH MOKa3ald, IO
BHECCHHSI BYTJICIIEBHX COPOCHTIB OiNbII AOIUIBHE HIXK
MoOIYHOT CHPOBHUHM POCIMHHOIO MOXO/KEHHS, 3 SKUX
BoHM oTpuMaHi. KapOonizoBaHi ByrjeneBi copOeHTH
MaroTh HadTo emHicTIO ¥ 3-4,1 pa3u BuIly, B IOPIBHSIHHI
3 BIANOBITHMMH IOKa3HUKaMM BHXIIHOI CHPOBHHHU
POCIIMHHOTO TIOXO/KEHHSI, TOMY iX BHOCHTBCS BiJIIIOBIIHO
B 3-4 pasu MeHIIe, Npu Ti camili copOLiliHIi Ta HadTO
nornmuHANEHIA  edekTuBHOCTI. PiHAHCOBO-EKOHOMIUHHHA
aHaJIi3 3aCTOCYBaHHA COPOCHTIB TOKa3ye, IO BUTPATH Ha
BUKOPUCTaHHA  MOOIYHOI  MPOAYKIii  POCIMHHOTO
MMOXO/DKEHHS K COpPOCHTIB BHWINI B TIOPIBHAHHI 3
ByrieueBuMu copbenramu. lle oOymoBIEeHO THM, IO
OOIYHOT MPOIYKIIii POCIIHHOTO TTOXOKCHHS HEOOXITHO
BHOCHUTH 1 30upat B 3-4 pasu Olnblle, HDXX BiINOBITHO
BYTJICIIEBUX COPOCHTIB.

BHecenns, a ocoOmuBo 30MpaHHs, COpPOEHTIB
CKJIa[THUII Ta, 0 MIeBHOT MipH, 3aTpaTHUH mporiec. [Iporec
kapOoHizauii no6iyHo1 CHUPOBHHU POCTIHHHOTO
MMOXO/DKEeHHS B 1,5-2 pa3u JemIeBHIWiA, HIX BiIIMOBiTHE
BHECEHHs Ta 30upanHs B 3-4 pasu Oinbiioi Macu (00’ emy)
copbOertiB. KpiM Toro, mpum BHKOpHCTaHHI MOOIYHOI
MIPOAYKIIT POCIMHHOTO MOXOKEHHSI, B SIKOCTI COPOCHTIB,
HEOoOXiTHO 1X MaTu B 3-4 pa3u Oinble, 0 Ha MPAKTHIIL HE
3apkau  OyBae  MoximBuM. [loOiuHa  mpoAyKIis
POCIMHHOTO TIOXOJKEHHS, B 3aJIC)KHOCTI BiJl TEXHOJIOTIH,
4acTO BUKOPHUCTOBYETHCS SIK JDKEPEJIO eHeprii, mnpu
OTPUMAHHI BYIJICIICBHX COPOCHTIB, IO 3/CIICBIIOE IX
BupoOHuuTBO. [Ipomec  yrmmizamii  Oinpmioi  Macu
copOeHTIB MOTpedye TOAaTKOBUX BUTPAT Ta MOB'SI3aHUHN 3
€KOJIOTIYHUMH HaCIIiIKaMH.

BucHoBkH

1. KapOomnizarmiro moOIi4HOI POCIMHHOI MPOIYKIii
JOLUTEHO TIPOBOAWUTH TIPU TemrepaTypi B mexkax 200-
300°C na npoTsi3i 8-10 XB., 1110 MiABUIILYE NOTJMHAIBHI Ta
CTPYKTYPHO-COPOIIiifHI ~ XapaKTEePUCTUKU  BYTJIEIIEBUX
COpOEHTIB.

2. Byrneueri copOeHTH OTpuMaHi B mpoleci
kapOoHizamii MarTh COpOMiiHy emHicTh ¥ 1,5 pasu, a
HapTO €MHIcTE y 2,3-4,1 pasu Bully B TMOpIBHAHHI 3
BINOBITHAMH  TOKa3HWKAMH  BHUXITHOT  MPOIYKIii
POCIIMHHOTO TIOXO/KEHHSI.

3. ByrueneBi copOeHTH OTpUMaHi 3 THPCH COCHH
MaroTh y 1,5-4 pasu BuII COpOLilHI XapaKTEpUCTUKU B
MOpiBHAHHI 3 KapOOHi3aTaMU OTPUMAHUMU 3 THPCH TOpixa
i 6epesn, COJIOMH Ta JIUCTS IePEB.

4. 3actocyBaHHS BYTJICIIEBHX COPOCHTIB (hiHAHCOBO-

€KOHOMIYHO Ta €KOJIOTIYHO OiNbII JOIIJIBHO, HIX
OesmocepeiHb0  MOOIYHOI  MPOAYKIII  POCIMHHOTO
TTOXO/KEHHSI.

Cnucok jgirepatypu

1. Hassan A. Review of the global oil and gas
industry: a concise journey from ancient time to modern

world. Petroleum Technology Development Journal. 2019.
Vol. 3(2). P. 123-141.

2. Diemer R. Transport in the European Union —
current trends and issues. Mobility and Transport. 2019.
Vol. B-1049. P. 143-191.

3. CruzJ. F., Matejova L., Pirild M., Ainassaari K.,
Canepa C., Mousavi S. M. A comparative study on
activated carbons derived from a broad range of agro-
industrial wastes in removal of large-molecular-size
organic pollutants in aqueous phase (water, air, and soil
pollution). Water Air and Soil Pollution. 2015. Vol.
226(11). P. 213-235. doi 10.1007/s11270-015-2540-1.

4. Morteza A., Mohammad Reza Mashavi M. R.,
Khalighi N. Use of natural purification of water cycle and
water management as a solution towards eco-design.
Design for Innovative Value Towards a Sustainable
Society. 2012. Vol. 7. P. 6-18. doi 10.1007/978-94-007-
3010-6_18.

5. Koumanova B. Fate of chemicals in the aquatic
environment. Chemicals as Intentional and Accidental
Global Environmental Threats. 2016. Vol. XVIII. P. 93-
103.

6. Azat S., Pavlenko V. V., Kerimkulova A. R.,
Mansurov Z. A. (2012). Synthesis and structure
determination of carbonized nano mesoporous materials
based on vegetable raw materials. Advanced Materials
Research. 535. 1041-1045. doi 10.4028/www. scientific.
net/AMR.535-537.1041.

7. Pinchevska O., Sedliacik J., Horbachova O.,
Spirochkin A., Rohovskyi 1. Properties of hornbeam
(Carpinus betulus) wood thermally treated under different
conditions. Acta Facultatis Xylologiae Zvolen. 2019.
Vol. 61(2). P. 25-39. doi: 10.17423/afx.2019.61.2.03.

8. Ngene S., Tota-Maharaj K., Eke P., Hills C.
Environmental and economic impacts of crude oil and
natural gas production in developing countries.
International Journal of Economy, Energy and
Environment. 2016. Vol. 1(3). P. 64-73. doi 10.11648/j.
ijeee.20160103.13.

9. Sun Y., Webley P. A. Preparation of activated
carbons from corncob with large specific surface area by a
variety of chemical activators and their application in gas
storage. Chemical Engineering Journal. 2010. Vol. 162(3).
P. 883-892.

10. Mohan D., Pittman C. U., Steele P. H. Pyrolysis
of wood/biomass for bio-oil: a critical review. Energy and
Fuels. 2006. Vol. 20(3). P. 848-889.

11. Rogovskii I. L., Titova L. L., Trokhaniak V. 1.,
Solomka O. V., Popyk P. S., Shvidia V. O.,
Stepanenko S. P.  Experimental studies of drying

conditions of grain crops with high moisture content in
low-pressure  environment. INMATEH  Agricultural
Engineering. 2019. Vol. 57(1). P. 141-146.

12. Ahmad F., Daud W. W., Ahmad M. A., Radzi R.
Shell-based activated carbon by CO; activation in
removing of cationic dye from aqueous solution: Kinetics
and equilibrium studies. Chemical Engineering Research
and Design. 2012. Vol. 90(10). P. 1480-1490.

13. Nieto-Delgado C., Rangel-Mendez J. R. In situ
transformation of agave bagasse into activated carbon by
use of an environmental scanning electron microscope.
Microporous and Mesoporous Materials. 2013. Vol. 167.
P. 249-253.


https://www.researchgate.net/profile/Gerardo_Cruz3
https://www.researchgate.net/profile/Lenka_Matejova
https://www.researchgate.net/profile/Minna_Pirilae
https://www.researchgate.net/profile/Kaisu_Ainassaari
https://www.researchgate.net/scientific-contributions/2080596781_C_A_Canepa
https://www.researchgate.net/scientific-contributions/2051541048_Seyyed_Morteza_Mousavi?_sg%5B0%5D=j6js-jh6vXDC5REf_q6hRaMihZDr37UlvDcgZW9e0xj3MAAuXK0EDD4AAZRLO10xwPAMALY.plo3qezsz4S5v4YHleClNnLp2UbIyEFMienneHXkrKaF23Zut6v3gx2w9hXQ5dRz_MB3ux7LY4wrtrt6_Po4dw&_sg%5B1%5D=el52n-xsfg5qS3cDJr1u7vbTRFEEWUhExirwAqsdoy3dULkTqvw4fA90qglx3h9n3q38ZTY.foi_I9Rl5Yvbf96kobJl5wrJ7tDbUhoxdm86305DbgysYFXq5V0vbX41x0Oay21u9czRUwMsfNnRych-s6sMwg
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs11270-015-2540-1?_sg%5B0%5D=dHWoMlbwJuPNBhR4s8ApYlwSwNjmjmnbSjqkFNqnqT0RkmHYpWaoymdLk9zEeDIqbKc0lnxr9FtVVgxWC0zZSyazGA.j6Bx82ZIiJHSKGsuHCxReJv0RqEJPpX_i_xP5Jxi3Ya4T9nmZodP1DkQ1dfw-38CyGW9CA0j1yyW9vuIyyXZ0A
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F978-94-007-3010-6_8?_sg%5B0%5D=NgzkUiucuzxx3c2omatFPlD4Ofo57J94whNY1pJ1ru79YjFgKMcgF268fZ9ZiXffnAI35qVuTUb2iYyGkWvGTbeFqw.goGbyZHTDxOs3Fw7Hwr8KalgVpDCs-5Of_2ftnuSufIiHFIAkssxp-BseJn3GtuXPGKBPeVjnEmw3_dE8-LBFA
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F978-94-007-3010-6_8?_sg%5B0%5D=NgzkUiucuzxx3c2omatFPlD4Ofo57J94whNY1pJ1ru79YjFgKMcgF268fZ9ZiXffnAI35qVuTUb2iYyGkWvGTbeFqw.goGbyZHTDxOs3Fw7Hwr8KalgVpDCs-5Of_2ftnuSufIiHFIAkssxp-BseJn3GtuXPGKBPeVjnEmw3_dE8-LBFA
https://link.springer.com/book/10.1007/978-1-4020-5098-5
https://link.springer.com/book/10.1007/978-1-4020-5098-5
https://publons.com/journal/402/advanced-materials-research
https://publons.com/journal/402/advanced-materials-research
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4028%2Fwww.scientific.net%2FAMR.535-537.1041?_sg%5B0%5D=LpOguHDnh0QCm_yKetQd6ulyoNlW-xYO0QgMdckV7zuTQKb5XpOTshrTC8eXJKfy8kPbvstraI2TxccU8BiH78t9gQ.ykxKSZUsJZIRY0ZoLldzN63kKlF1bjEbv_9swi03znMzGUHxSXf4APnbSCHobC84t88LsekpWBXKlIm6wNeNew
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4028%2Fwww.scientific.net%2FAMR.535-537.1041?_sg%5B0%5D=LpOguHDnh0QCm_yKetQd6ulyoNlW-xYO0QgMdckV7zuTQKb5XpOTshrTC8eXJKfy8kPbvstraI2TxccU8BiH78t9gQ.ykxKSZUsJZIRY0ZoLldzN63kKlF1bjEbv_9swi03znMzGUHxSXf4APnbSCHobC84t88LsekpWBXKlIm6wNeNew

TEXHIKO-CTPAXOBA OILIIHKA BYTJIEHEBUX COPBEHTIB HA OCHOBI POCJIMHHOI CUPOBUHU ... 87

14. Haiping Y., Yan R., Chen H., Zheng C.
Characteristics of hemicellulose, cellulose and lignin
pyrolysis. Fuel Journal. 2007. Vol. 86(12-13). P. 1781-
1788. doi 10.1016/j.fuel.2006.12.013.

15. Widner K., Naisse C., Rumpel C., Glaser B.
Chemical modification of biomass residues during
hydrothermal carbonization. Organic Geochemistry. 2013.
Vol. 54. P. 91-100. doi 10.1016/j.orggeochem.2012.10.
006.

16. Cog L. L., Duga A. Syngas treatment unit for
small scale gasification-application to IC engine gas
quality requirement. Journal of Applied Fluid Mechanics.
2012. Vol. 5(1). P. 95-103.

17. Dias J. M., Alvim-Ferraz M., Almeida M. F.,
Rivera-Utrilla J., Sanchez-Polo M. Waste materials for
activated carbon preparation and its use in aqueous-phase
treatment: a review. Journal of Environmental
Management. 2007. Vol. 85(4). P. 833-846.

18. Klavins M., Porshnov D. Development of a new
peat-based oil sorbent using peat pyrolysis. Environmental
Technology. 2013. Vol. 34(9-12). P. 1577-1582. doi
10.1080/09593330.2012.758668.

19. Kovalenko O., Novoseltseva V., Kovalenko N.
Biosorbents — prospective materials for heavy metal ions
extraction from wastewater. Food Science and
Technology. 2018. Vol. 12(1). P. 118-122. doi 10.15673/
fst.v12i1.841.

20. Rogovskii I. L., Kalivoshko O. M.,
Maksimovich K. Yu., Maksimovich E. Yu. Research of
mixed carbon sorbents for removal of oil products from
water and soil for preservation of environmental
infrastructure. 10P Conference Series: Earth and
Environmental Science. 2021. Vol.720. P.012108.
https://doi.org/10.1088/1755-1315/720/1/012108.

21. Rogovskii I. L., Kalivoshko S. M., Voinash S. A.,
Korshunova E. E., Sokolova V. A., Obukhova I. A.,
Kebko V. D. Research of absorbing properties of carbon
sorbents for purification of aquatic environment from oil
products. IOP Conference Series: Earth and Environmental
Science. 2020. Vol. 548. P.062040. doi:10.1088/1755-
1315/548/6/062040.

References

1. Hassan A. (2019). Review of the global oil and
gas industry: a concise journey from ancient time to
modern world. Petroleum Technology Development
Journal. 3(2). 123-141.

2. Diemer R. (2019). Transport in the European
Union — current trends and issues. Mobility and Transport.
B-1049. 143-191.

3. Cruz J. F., Matejova L., Pirild M., Ainassaari K.,
Canepa C., Mousavi S. M. (2015). A comparative study on
activated carbons derived from a broad range of agro-
industrial wastes in removal of large-molecular-size
organic pollutants in aqueous phase (water, air, and soil
pollution). Water Air and Soil Pollution. 226(11). 213-235.
doi 10.1007/s11270-015-2540-1.

4. Morteza A, Mohammad Reza Mashavi M. R.,
Khalighi N. (2012). Use of natural purification of water
cycle and water management as a solution towards eco-

design. Design for Innovative Value Towards a Sustainable
Society. 7. 6-18. doi 10.1007/978-94-007-3010-6_18.

5. Koumanova B. (2006). Fate of chemicals in the
aquatic environment. Chemicals as Intentional and
Accidental Global Environmental Threats. XVIII. 93-103.

6. Azat S., Pavlenko V. V., Kerimkulova A. R.,
Mansurov Z. A. (2012). Synthesis and structure
determination of carbonized nano mesoporous materials
based on vegetable raw materials. Advanced Materials
Research. 535. 1041-1045. doi 10.4028/www.scientific.
net/AMR.535-537.1041.

7. Pinchevska O., Sedliacik J., Horbachova O.,
Spirochkin A., Rohovskyi I. (2019). Properties of hornbeam
(Carpinus betulus) wood thermally treated under different
conditions. Acta Facultatis Xylologiae Zvolen. 61(2). 25-
39. doi: 10.17423/afx.2019.61.2.03.

8. Ngene S., Tota-Maharaj K., Eke P., Hills C.
(2016). Environmental and economic impacts of crude oil
and natural gas production in developing countries.
International  Journal of Economy, Energy and
Environment. 1(3). 64-73. doi 10.11648/j.ijeee.20160103.
13.

9. Sun Y., Webley P. A. (2010). Preparation of
activated carbons from corncob with large specific surface
area by a variety of chemical activators and their
application in gas storage. Chemical Engineering Journal.
162(3). 883-892.

10. Mohan D., Pittman C. U., Steele P. H. (2006).
Pyrolysis of wood/biomass for bio-oil: a critical review.
Energy and Fuels. 20(3). 848-889.

11. Rogovskii I. L., Titova L. L., Trokhaniak V. I.,
Solomka O. V., Popyk P. S., Shvidia V. O.,
Stepanenko S. P. (2019). Experimental studies of drying
conditions of grain crops with high moisture content in
low-pressure  environment. INMATEH  Agricultural
Engineering. 57(1). 141-146.

12. Ahmad F., Daud W. W., Ahmad M. A., Radzi R.
(2012). Shell-based activated carbon by CO- activation in
removing of cationic dye from aqueous solution: kinetics
and equilibrium studies. Chemical Engineering Research
and Design. 90(10). 1480-1490.

13. Nieto-Delgado C., Rangel-Mendez J. R. (2013) In
situ transformation of agave bagasse into activated carbon
by use of an environmental scanning electron microscope.
Microporous and Mesoporous Materials. 167. 249-253.

14. Haiping Y., Yan R., Chen H., Zheng C. (2007).
Characteristics of hemicellulose, cellulose and lignin
pyrolysis. Fuel Journal. 86(12-13). 1781-1788. doi
10.1016/j.fuel.2006.12.013.

15. Widner K., Naisse C., Rumpel C., Glaser B.
(2013). Chemical modification of biomass residues during
hydrothermal carbonization. Organic Geochemistry. 54.
91-100. doi 10.1016/j.orggeochem.2012.10.006.

16. Cog L. L., Duga A. (2012). Syngas treatment unit
for small scale gasification-application to IC engine gas
quality requirement. Journal of Applied Fluid Mechanics.
5(1). 95-103.

17. Dias J. M., Alvim-Ferraz M., Almeida M. F.,
Rivera-Utrilla J., Sdnchez-Polo M. (2007). Woaste
materials for activated carbon preparation and its use in
aqueous-phase  treatment: a review. Journal of
Environmental Management. 85(4). 833-846.


https://www.sciencedirect.com/science/journal/00162361
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.fuel.2006.12.013?_sg%5B0%5D=jFTn4emeIy0Tl0lRzZo4uYOJEdUjgpfWuDgo5azbcmQqcb9cwHBOwdzMZ49IyAQzx4b2EbCt5njxw4sqehLlqTCwbA.glrcvxYpHU0TP51yjb6Bp9nIpMr80ALHyT6oxczdO3I9bsJx82steXQdr-6lBKVqQVUy0f9Xgr4gPev8-xCepQ
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.orggeochem.2012.10.006?_sg%5B0%5D=XGRunbr01uWshhsz60rO9lWfaipd0a0fSPabSKn1J0CKjMVSVSE_rMRNvvWKYS9fGKArI1GXKmDHSG7EhFTqbYJj_Q.UMxV1T-32XXeIFBWh0pfalheshL4cNi8ViW7SswXEPKbXG3WONlO3dU6nWnBL9n-RNFCqi-Dba0PVQTNB2rrAQ
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.orggeochem.2012.10.006?_sg%5B0%5D=XGRunbr01uWshhsz60rO9lWfaipd0a0fSPabSKn1J0CKjMVSVSE_rMRNvvWKYS9fGKArI1GXKmDHSG7EhFTqbYJj_Q.UMxV1T-32XXeIFBWh0pfalheshL4cNi8ViW7SswXEPKbXG3WONlO3dU6nWnBL9n-RNFCqi-Dba0PVQTNB2rrAQ
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1080%2F09593330.2012.758668?_sg%5B0%5D=HiNNESaPz4pgyJ5yiwNRW0WujNMqms9uTTPuCNi7JGKs7VE-CYorFAo5Xx4XBEggtBJ53KohmUfAeI8omxUuhEYPvQ.PsF9uZYP8BOTXc5DpGB3y8HBpIsWO3khBqj-GshXxvgSlfip9qfZ6yDDz2M5R9xEWxzpiLtOVEFAdIzS-bb5iA
https://doi.org/10.1088/1755-1315/720/1/012108
https://www.scopus.com/sourceid/19900195068?origin=resultslist
https://www.scopus.com/sourceid/19900195068?origin=resultslist
https://www.researchgate.net/profile/Gerardo_Cruz3
https://www.researchgate.net/profile/Lenka_Matejova
https://www.researchgate.net/profile/Minna_Pirilae
https://www.researchgate.net/profile/Kaisu_Ainassaari
https://www.researchgate.net/scientific-contributions/2080596781_C_A_Canepa
https://www.researchgate.net/scientific-contributions/2051541048_Seyyed_Morteza_Mousavi?_sg%5B0%5D=j6js-jh6vXDC5REf_q6hRaMihZDr37UlvDcgZW9e0xj3MAAuXK0EDD4AAZRLO10xwPAMALY.plo3qezsz4S5v4YHleClNnLp2UbIyEFMienneHXkrKaF23Zut6v3gx2w9hXQ5dRz_MB3ux7LY4wrtrt6_Po4dw&_sg%5B1%5D=el52n-xsfg5qS3cDJr1u7vbTRFEEWUhExirwAqsdoy3dULkTqvw4fA90qglx3h9n3q38ZTY.foi_I9Rl5Yvbf96kobJl5wrJ7tDbUhoxdm86305DbgysYFXq5V0vbX41x0Oay21u9czRUwMsfNnRych-s6sMwg
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs11270-015-2540-1?_sg%5B0%5D=dHWoMlbwJuPNBhR4s8ApYlwSwNjmjmnbSjqkFNqnqT0RkmHYpWaoymdLk9zEeDIqbKc0lnxr9FtVVgxWC0zZSyazGA.j6Bx82ZIiJHSKGsuHCxReJv0RqEJPpX_i_xP5Jxi3Ya4T9nmZodP1DkQ1dfw-38CyGW9CA0j1yyW9vuIyyXZ0A
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F978-94-007-3010-6_8?_sg%5B0%5D=NgzkUiucuzxx3c2omatFPlD4Ofo57J94whNY1pJ1ru79YjFgKMcgF268fZ9ZiXffnAI35qVuTUb2iYyGkWvGTbeFqw.goGbyZHTDxOs3Fw7Hwr8KalgVpDCs-5Of_2ftnuSufIiHFIAkssxp-BseJn3GtuXPGKBPeVjnEmw3_dE8-LBFA
https://link.springer.com/book/10.1007/978-1-4020-5098-5
https://link.springer.com/book/10.1007/978-1-4020-5098-5
https://publons.com/journal/402/advanced-materials-research
https://publons.com/journal/402/advanced-materials-research
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4028%2Fwww.scientific.net%2FAMR.535-537.1041?_sg%5B0%5D=LpOguHDnh0QCm_yKetQd6ulyoNlW-xYO0QgMdckV7zuTQKb5XpOTshrTC8eXJKfy8kPbvstraI2TxccU8BiH78t9gQ.ykxKSZUsJZIRY0ZoLldzN63kKlF1bjEbv_9swi03znMzGUHxSXf4APnbSCHobC84t88LsekpWBXKlIm6wNeNew
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4028%2Fwww.scientific.net%2FAMR.535-537.1041?_sg%5B0%5D=LpOguHDnh0QCm_yKetQd6ulyoNlW-xYO0QgMdckV7zuTQKb5XpOTshrTC8eXJKfy8kPbvstraI2TxccU8BiH78t9gQ.ykxKSZUsJZIRY0ZoLldzN63kKlF1bjEbv_9swi03znMzGUHxSXf4APnbSCHobC84t88LsekpWBXKlIm6wNeNew
https://www.sciencedirect.com/science/journal/00162361
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.fuel.2006.12.013?_sg%5B0%5D=jFTn4emeIy0Tl0lRzZo4uYOJEdUjgpfWuDgo5azbcmQqcb9cwHBOwdzMZ49IyAQzx4b2EbCt5njxw4sqehLlqTCwbA.glrcvxYpHU0TP51yjb6Bp9nIpMr80ALHyT6oxczdO3I9bsJx82steXQdr-6lBKVqQVUy0f9Xgr4gPev8-xCepQ
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.orggeochem.2012.10.006?_sg%5B0%5D=XGRunbr01uWshhsz60rO9lWfaipd0a0fSPabSKn1J0CKjMVSVSE_rMRNvvWKYS9fGKArI1GXKmDHSG7EhFTqbYJj_Q.UMxV1T-32XXeIFBWh0pfalheshL4cNi8ViW7SswXEPKbXG3WONlO3dU6nWnBL9n-RNFCqi-Dba0PVQTNB2rrAQ

88 0. M. Kanisomko, M. ®. KaniBoriko

18. Klavins M., Porshnov D. (2013). Development of
a new peat-based oil sorbent using peat pyrolysis.
Environmental Technology. 34(9-12). 1577-1582. doi
10.1080/09593330.2012.758668.

19. Kovalenko O., Novoseltseva V., Kovalenko N.
(2018). Biosorbents — prospective materials for heavy
metal ions extraction from wastewater. Food Science and
Technology. 12(1). 118-122. doi 10.15673/fst.v12i1.841.

20. Rogovskii I. L., Kalivoshko O. M.,
Maksimovich K. Yu., Maksimovich E. Yu. (2021).
Research of mixed carbon sorbents for removal of oil
products from water and soil for preservation of
environmental infrastructure. IOP Conference Series:
Earth and Environmental Science. 720. 012108.
https://doi.org/10. 1088/1755-1315/720/1/012108.

21. Rogovskii I. L., Kalivoshko S. M., Voinash S. A.,
Korshunova E. E., Sokolova V. A., Obukhova I. A.,
Kebko V. D. (2020). Research of absorbing properties of
carbon sorbents for purification of aquatic environment
from oil products. I0P Conference Series: Earth and
Environmental Science. 548. 062040. doi:10.1088/1755-
1315/548/6/062040.

TEXHUKO-CTPAXOBAS OLIEHKA YTJIEPOAHBIX
COPBEHTOB HA OCHOBE PACTUTEJIBHOI'O
CBbIPbA UIA OUMCTKU HE®TEITPOJYKTOB

A. H. Kanusowrxo, H. ®. Kanusouwko

AnHoTanus. Vcrmomp30BaHHWE TOpIOYe-CMa30YHBIX
MaTepHaioB B YKpaWHE YBEIMYHBAETCS, YTO CBA3AHO,
IpeXae BCEro, CO CTPEMHUTEIbHBIM  yBEIHUYECHHEM
KOJIMYECTBA TPAHCHOPTHBIX CPEACTB. JTO NPUBOIUT K
YBEJIMUEHHUIO BPEIHBIX BHIOPOCOB, Pa3iIMBOB U MPOJIHBOB
HE(TENPOIYKTOB, YTO OKa3bIBAE€T BPEIHOE BIMSIHHE Ha
BHemHIOW cpeny. [lokasano, 4YTo He(TEMPOIYKTHI,
KOTOPBIE UCTIONB3YIOTCS B HAPOIHOM XO3SHCTBE, IMOTMaaast
B IIOYBY ¥ BOIY, 3arps3HSAIOT uX. OUUCTKA ITOYBHI ¥ BOJIBI
3aBHCHUT OT BBIOOpa METOIOB, TEXHOJOTHH W IPHEMOB.
Oco0y10 TOMyIAPHOCTh TPHOOPETACT METOJ COpPOIUHU
(mornommenust). CopOIHs, IpU OTHOCUTEIFHO HE BBICOKHX
3arparaX, crmocoOHa 00ECIeYUTh, TMOJNHYK OYHCTKY OT
He(TEMPOIYKTOB. O60cHOBaHO 3¢ (HEeKTUBHOCTH
YIIEPOOHBIX ~ COPOCHTOB  MOJNYYEHHBIX  METOJIOM
KapOOHM3allMKM  BTOPUYHOM MNPOIYKLIHH PACTUTEIBHOTO
npoucxoxkaeHus. CblppeM Ul TOJYYECHUs YIrIIEPOJHBIX
COpOEHTOB MOTYT OBITh OINWJIKH, CTPYXKKa, COJOMa,
crebmm, monoBa, nucTsA. WX 00BeMBI Ui CHHTE3a
YTICPOTHBIX COPOCHTOB MPAKTUYECKA HE OTPaHHYCHEL.
OcBeleHO CyTh Ipolecca TONYyYEHUs YTIJIepOJHBIX
copOeHTOB Ha Oa3e pacTUTENBLHOTO ChIPbs. [IpencraBineHs
(U3MKO-XMMHUYECKHE M CTPYKTYPHO-COPOIIMOHHBIE
XapaKTepUCTUKU  PACTHUTENBHOTO  CHIPhS, a TakKxke
MTOJyYCHHBIX C HETO YITIEPOIHBIX COPOCHTOB. PacKphIThI
9KOJIOTHYECKHE W  SKOHOMHYECKHE  IIPEHMYIIEeCTBa
YTIEPOTHBIX COPOESHTOB IS OYUCTKH OT HEPTETIPOIYKTOB
B CPaBHEHHH C JIPYTMMH METOIaMH OYHCTKH.

KaroueBble  ciioBa:  yriepoaHble  COpPOEHTHI,
BHEIIHSS  Cpefa, HWHPPACTPYKTypa, 9IKOJIOrHYecKas
0€3011aCHOCTH, SKOHOMHYECKUE MOKa3aTeIH,

KapOOHM3anus, HeTENPOYKThI, COPOCHTHI, COPOLIMOHHAS
€MKOCTb.

TECHNICAL AND INSURANCE EVALUATION
OF CARBON SORBENTS ON BASIS
OF VEGETABLE RAW MATERIALS
FOR PURIFICATION OF PETROLEUM PRODUCTS
O. M. Kalivoshko, M. F. Kalivoshko

Abstract. The use of fuels and lubricants in Ukraine
is rising, primarily due to a rapid growth in the number of
vehicles. This results in an increase in harmful emissions,
flowout and spills of petroleum products, which negatively
affects the ecological condition of the environment. It is
revealed that oil products used in the national economy,
getting into the soil and aquatic environment pollute them.
Soil and water purification depends on the choice of
methods, technologies and techniques. The method of
sorption (absorption). Sorption, at relatively low cost, is
able to provide complete purification from petrochemicals.
The efficiency of carbon sorbents obtained by
carbonization from secondary products of plant origin is
substantiated. Raw materials for production of carbon
sorbents can be sawdust, shavings, straw, stems, chaff,
leaves. Their quantity for the synthesis of carbon sorbents
is practically unlimited. The essence of the process of
obtaining carbon sorbents on the basis of plant raw
materials is highlighted. The physicochemical and
structural sorption characteristics of plant raw materials
and carbon sorbents obtained from it are presented.
Advantages of carbon sorbents for purification from oil
products in comparison with other purification methods are
revealed.

Key words: carbon sorbents, environment,
infrastructure, ecological safety, economic indicators,
carbonization, oil products, sorbents, sorption capacity.
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