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HccrnenoBaHa KaTaiuThdecKas epeatepruduKalys METaHOJIOM Maclia CeMsTH TPOITMYecKoro nepesa Parkia
C LIeJIBIO TTOJTyYeHMST OMOIM3EJIbHOTO TOIUIMBA. B KauecTBe TBEpAOTrO OCHOBAHUS UCITOJb30BaHAa aTTAIlyJIb-
ruToBas rnvHa, obpadoraHHass HCI u 3arem dyHkumoHanuzupoBaHHas nobaBkamu C,HO,KNa u
Na,C,0,. OnpeneneHre KaTaJuTUYeCKO aKTUBHOCTU OOpa3lLioB aTTalyJbruTa, 00paboTaHHBIX U 3aTeM
¢yHkunonaszuposanHbix pactsopamu C;H¢O,KNa pasnnuHoi KOHLEHTpAalLMK, MOKA3aJI0, YTO JIyYIIUe
pe3yabTaThl osyyeHsl ¢ 4 M pactBopom C,HgO4KNa. PacTBop ¢ Takoil KOHLIeHTpaLMeil TapTpaTa ObLI
BBIOpaH 111 MOTUMUINPOBAHUS IIIMHBI. AKTUBHOCTb 00pa3iioB, Moau(UIIMpoBaHHEIX 4 M pacTBOpoM
C,HzO4KNa, comocTaBieHa ¢ aKkTUBHOCTBIO KaTaJIM3aTOPOB, 00padoTaHHbiX 4 M pactBopoMm Na,C,0,.
O06e cepum KaTaaru3aTOPOB ObLTHA MTPUTOTOBJICHBI METOIOM ITpONUTKU. KaTanusaTtophl, mpoiienime GyHK-
LIMOHAJIM3AIIUIO, BEICYIIIMBaHUE U TTpoKajnuBaHue npu 450°C B TeueHue 4 4, oXxapaKTepu30BaHBbI CJIeIy-
IOIMMHY METOIaMU: TUTPOBAHWEM ¢ MHAMKaTopaMu ['amMMeTa, M3MepeHeM U30TepM allcOpOIIMM a30Ta,
dDypbe-UK-cnekTpockonueit, METOIOM PEHTIeHOBCKOM NG paKIiuu, CKAHUPYIOIIEH 3JIeKTPOHHON MUK-
POCKOITHMEI ¥ TepMOTPaBUMETPUUYECKMM aHaJTM30M. Kartamutndeckast akTHBHOCTD aTTaIyJIbIuTa, 0opabo-
taHHoro HCI 1 dynkumoHanusuposanHoro 4 M pactsopom C;HsO,KNa (4NK/HCI-Atta-4) 6bL1a BbllLIe,
YyeM Yy Karajau3aTopoB Apyrux cepuii — oodpadoranHoro HCl um dyHkumoHanuszupoBaHHoro Na,C,04
(4NC/HCI-Atta-4) u oopadoranHoro Tosbko HCI (HCI-Atta-4, KOHTpoabHBII 0Opa3elr). MakcuMaabHbIe
BbIXOIbI Ouonu3ens (94.7 u 92.2%) nonydeHsl B ipucytctBum oo6pasiioB 4NK/HCI-Atta-4 u 4NC/HCI-At-
ta-4 COOTBETCTBEHHO. DTU pe3yIbTaThl ObLIN JOCTUTHYTHI B CJEAYIOIINX YCIOBUSX: OTHOILLIEHUE METaHO :
: Macio = 9 : 1, HaBecKa KaTaym3atopa — 6 mac. %, Temrieparypa peakuuu — 60°C, mpoaoKUTeTbHOCTh
peakumuu — 6 4. Karannsatopbl COXpaHsSIJTM aKTUBHOCTD ITOCJIE ITOBTOPHOTO UCITOJIb30BaHUsI B TEUEHHUE TIsI-
™ 1MKI0B. [1o KauecTBy MoydeHHOe 6MOAN3ETbHOE TOTIIINBO cOOTBEeTCTBYeT craHaaptam CIIA u Espo-
neiickoro Coro3a, 1 ero MOXXHO pacCMaTpUBaTh KakK aJiIbTePHATUBY JTU3€JIbHOMY TOILJIUBY.

Katouegovle croga: aTTiynbrutoBasi TJMHA, TeTEPOreHHbIE TBEPIbIE KATaJIM3aTOPbl, Macjao CeMsIH AepeBa
Parkia, 6Guonuzens, mepesTepuduKanms

DOI: 10.31857/S0453881120030016

! Monuas Bepcusi cTaThu Oyaet onyosnrkoBaHa B “Kinetics and Catalysis” Ne 3, 2020.

382



HOBBIE BUO®YHKIIMOHAJIbHBIE TETEPOTEHHBIE KATAJIM3ATOPHI 383

Acid Treated Attapulgite Functionalized with Na-Compounds
as Novel Bi-Functional Heterogeneous Solid Catalysts for Biodiesel Production

S. Adipah! and M. Takase? *: **

! Department of Environmental Engineering and Science, Chongging University, Chongging, China
2 Department of Environmental Science, School of Biological Sciences, University of Cape Coast, Cape Coast, Ghana
*e-mail: fransil351@yahoo.com
**e-mail: mohammed.takase@ucc.edu.gh

In this study, catalytic transesterification of Parkia seed oil with methanol to biodiesel was studied. Attapulg-
ite clay, treated with HCI and then functionalized with C4;H¢O,KNa and Na,C,0, was used as a solid base
catalyst. Having screened the catalytic action of attapulgite treated with HCIl and functionalized with
C,Hz0,KNa at different concentrations, 4 M solution C;HsO,KNa was chosen for the functionalization and
the results were compared with data obtained with 4 M Na,C,0,. Impregnation method was applied to pre-
pare catalysts. Functionalized catalysts dried and calcined at 450°C for 4 h were characterized by Hammett
indicators, nitrogen adsorption isotherms, Fourier transform infra-red spectroscopy, X-ray diffraction, scan-
ning electron microscopy and thermogravimetric analyses. The performance of HCI treated attapulgite and
functionalized with 4 M C;H,O,KNa (4NK/HCI-Atta-4) was superior both to HCl treated attapulgite func-
tionalized with Na,C,0, (4NC/HCI-Atta-4) and to HCl treated attapulgite (HCI-Atta-4, reference). Maxi-
mum yields of biodiesels of 94.7 and 92.2% were obtained by using 4NK/HCI-Atta-4 and 4NC/HCI-Atta-4,
respectively. The optimum reaction conditions were: ratio of methanol : 0il =9 : 1, catalyst amount — 6 wt %,
and reaction temperature — 60°C, reaction time — 6 h. The catalysts preserved catalytic activity after 5 runs
of reuse. The properties of the biodiesels were comparable with those required by American and European
Union standards and they could be considered as a realistic alternative fuel to diesel.
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