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TOM TAT

Trong bai bao nay, ching toi cong bac Kt qua nghién &u qué trinh ch tao xuc tac
cacbon hodi tir nguyén IBu tinh Bt — goi 1 xGc tac cacbon héa tintdthytng ding dé chuyén
hoa diu hat cao su thanh biodiesel. Xic téeoc ché tao theo hai giaidoan: Cacbon héa khéng
hoan toan tinh &t tai nhiét @6 400°C trong thi gian 90 phitié tao “bot den”; saudd sunfo hoa
bot den nay Bng axit sunfuriatic dé ché tao xuc tac. Xic tadugc thr nghiém haat tinh trong
qua trinh chugn héa du hat cao su thanh biodiesel trong afiéu kién: Nhiét d6 120°C, thoi
gian 5 gb, ti I¢ thé tich metanol/u 14 1/1 va hamuong xdc tac 1a 10 % tinh theo &Huong
diu. Hiéu suit phan tng rt cao, 1én di 95,8 %da minh clirng ré nét hat tinh manh s caa xuc
tac. Nghién ¢u sr dung mdt s phrong phap phan tich héa ly pivién dé dac trung xdc tac va
san pf’ém nhr FT-IR, TPD-NH va GC-MS.

Tir khéa:cacbon héa, xdc tdén cachon, biodiesel Ad hat cao su.

1. GIOI THI EU

X(c tac acid #n trén © sy carbon hoa 6t phin glucosatugc Toda va cacdng sy [1] lan
dau tién phat kdn nim 200544 mo ra ot thé hé xic tac néi di tir ngudbn nguyén ku sinh hc,
dac biet la nhiing ngwn nguyén ku carbohydratbo la nhing ke xuc tac co tinh acid anh, ©
tién, & kiém, qua trinhdiéu ché dé dang va cé nbii tng ding quan tsng [2]. Trong Inh wrc
nghién ¢u tong hop nhién Igu sinh foc biodiesel, Wc tim ra nt loai xdc tac acid an c6 hat
tinh cao trongtiéu kién phin tng khong kiic nghit, cé tinhdn dinh cao mang 6t y ngha fat
lén. Nguyén nhan la o xic tac nay co thgidp chugn hoa it ca cac lai nguyén léu diu mo
dong thec vat thanh cac alkyl ester ttrong ndt giai doan phan tng ma khong banh hrong boi
qué trinh xa phong hé®3a c6 nhéu he xic tac acid n dugc dé xuét, dién hinh la cac &
polyacid d thé, cac xuc tac trénocsy zirconi [3 - 5]. Tuy nhién, dduoc chrng minh la cac siéu
acid, ntirng k& xGc tac nay &n doi hoi cacdiéu kién phan ung kha kiic nghit nhu nhiét do, ap
SUit cao. Hbn nira, gia thanhita ching throng dit do, nhanh nat hoat tinh, 1am kn cké dang kK
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kha ning ung ding trong cong nglp. Xdc tac acidan trén ¢ so carbon hoa 6t pmn ngLﬁn
carbohydratdugc ché tao dya trén hai qua trmhomtlep nhau: carbon héa én phan ngu‘)n
carbohydratdo ra ding “bot den”; sulfo héa bt den king cac tac nhan khac nhdé gin cac
nhoém —SGH |én k& mat. Ciing theo Toda [1], trong qua trinh sulfo hég xa sr ngung  gitra
tdc nhan sulfo hda va cac nhom —OHmit gin voi vong thom cia kot den, ko lién Kt moi
gitta nguyéntt O aia cac vong thm dé voi nhdm —SGQH. Qua trinh nay lam cho nhém —$0O
lién két chat ché vsi bé mat xdc tac va khongilidch ra trong méi tiong phin tng, din dén ting
s6 lan tai sr dung aia xdc tac.

Trong nghién ¢u nay, xdc tac trénécsy carbon héatugce ché tao tir ngudn tinh Bt sin
(goi la xuc tac carbon hoa tinkHt), trai qua cac qué trinhocban d& néug trén,tng ding cho
phan tng chuyn hoa du hat cao su — it loai dau c6 ch sb acid #it cao, thanh biodiesel trong
phan ttng mbt giai doan.

2. THUC NGHIEM
2.1. Ché tao xdc tac théng qua qua trinh carbon héa tinh Bt

Tinh bot sin mua trén thtreong, duoc dua ludn vao qui trinh dhtao xdc thc ma khongio
gua hréc tinh cke thém. Qud trinh éhtao xuc taaduoc thec hién trong hai giaioan:

- Giai doan 1: Qua trinh carbon héa khéng hoan toan tisthdwoc thyc hién trong thét bi
nhiét phan chm giandoan trong méi tedong khi qugn N, (luu lwong dong 100 mL/phat). Tinh
bot vai luvgng 50 gduoc dua vao trong binh néii phan. Sau khitdng kin binh, khi Nvéi luu
lwong 100 mL/phiiduoc théi vao binhdé dudi hét khéng khi trong binh ra. Saudihgian 30
phut thi khi, bit dau gia nhét va thrc hién qué trinh carbon héadinphan ti 300°C, 400°C va
500°C (cung thi gian nhét phan 2 gv). PHin rin dugc lay ra, tra 5 bn bing nréc néng 8C°C,
saudé siy khd i 110°C trong thi gian 12 gb thu duoc bt den. G sv dé danh gia htu qua
cua qua trinh carbon hdéa khéng hoan toan ki tioh aia xuc tac sau khi sulfo héa. Qua trinh
sulfo héadugc thye hién trong cactiéu kién o dinh nhr sau.

- Giai doan 2: Sulfo héa: y 100 mL dung ith H,SO, dam dic (nong do 98 %) cho vao
binh du dung tich 500 mL. Can 10 gtbden cho t tir vao binhdung dung dch H,SO, dam
dic, khiy manh va gia nhit. Binh du dugc lip thém sinh hanudc. Nhigt do tang dén 230°C
va duy tri thi gian sulfo héa trong 15 gi Sau khi Kt thic giaidoan sulfo hoa, Bn hop sin
phim dugc pha loang & 5 lit nuéc bang cachdd tur tir san pI”ﬁm vao binhdung nréc, doi
khoang 15 phat cho & taa den Eng xubng day ©i gan loc liy phan rin. PHin ran nayduoc loc
chan khong vaira king nrgc ¢én pH = 7, sauté duoc sty tai 110°C trong 12 g, thuduoc vat
liéu lam chit xUc tac.

Céc tinh cht cua tinh Bt dugc xacdinh theo céc tiéu clin ASTM D 87, D 6683, D 542,
D482, D 4891, D 4442, D 2766i Vién Ky thuat Xang diu, Bb Quc phong. Cac plong phap
FT-IR va TPD-NH duoc sr dung dé dic treng bt den va cht xdc tac.

2.2.Panh gia hat tinh xdc tac trong phan ng chuyén hoa diu hat cao su thanh biodiesel

Phin (rng chuyn hdéa du hat cao su thanh biodiesékroc thyc hién trong thét bi phan ang
kin, &p sét tu sinh (autoclave), cé kiy tir. Dau hat cao su %i lvong 100 g, methanol 150 g va
10 g xtic taaiugc dua vao trong thit bi. B4t hé phan tng 1én gp gia nhét, dat nhiet do phin
tng la 120°C, thyi gian phin tng 5 gb, toc do khuay tron 500 vong/phdt. Sau ph ing, doi
nhiét do ha thip va xtc tacing xudng day binh, gn loc sin phim long dwa sang péu chiét.
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Pua nréc nong 80°C vao kibi chat Iéng trong plu chiét st tao duoc hai pha: pha trén ah chi
yeu cac methyl este con phadi la nuée ¢6 hoa tan methanoirdglycerin. Phn methyl esterés
dugc chrng tach moc tai 120 °C trong thi gian 40 pht. Hiu suit caa phin ang @ chuyén
héa diu hat cao su)uoc danh gia quato nhot dong hpe cia sin phim biodiesel 4i 40 °C nhr
mo t trong bai bao [6] theo congitb
Y=-510X + 111,81

Y |& hiéu suit %, X ladé nhot dong hoc aia diu biodiesel 4i 40 °C, cSt.

~Céc tinh cht Iy-hoa gia chu hat cao su vaa phim biodiesekiugc danh gia theo cac tiéu
chuan ASTM D 1298, D 445, D 97, D 464, D 664, EN 14D193, D 95, EN 12622, D 189, D
2015, E 2583..at Vién Ky thuat Xang diu, B5 Quoc phong. Thanh gim héa frc cia biodiesel
duoc xé}cdjnh king phrong phé,p GC-MSai khoa Héa, trong bai hoc Khoa hvc tr nhién,Dai
hoc Quc gia Ha Ni, trén may &c ky khi GC6890-MS5898 6t mao qin HT-5MS.

3. KET QUA VA THAO LUAN
3.1. Ché tao chat x(c tac
Mot sb tinh chit Ii - hda @a tinh Bt sin duoc dua ra trong Bng 1.

Bang 1.Mét sb tinh chHit Ii - hda @a tinh bt sin.

STT | Céc tinh ait Phirong phap xaeinh Giaty

1 Coéng thirc phan i - (CeH1¢Os)n,
2 Khéi lugng phanir - n =300 - 600
3 Nhiét @6 nong cliy, °C D 87 Phan ty

4 Khéi lugng riéng, kg/m D 6683 1500

5 Chéét suit D 542 -

6 Do tan trong éc tai 20 °C, g/100 mL - Khéng tan
8 bo tro, % D482 0,56

9 Nhiét tri, kd/kg D 4891 17,02

10 b6 am, % D 4442 13,5 %

12 Nhit dung riéngdi 25 °C, kJ/kgK D 2766 1,75

Qua trinh carbon héa khdng hoan toan tishdmh hrong lon dén haat tinh @a chit xtc
tac sau khi sulfo héa. Theo taa §l], trong qué trinh nayushinh thanh cac nhém —OH it
quyét dinh dén hiéu qua cua giaidoan sulfo héa. Nu qua trinh carbon hda qua saut b cac
nhom —OH B mit thip do qué trinh ngng t manh, 1am vt liéu bot den c6 du tric gbng
carbon lon, k& qua 1a mit do cac nhom —S¢H dua 1én & mat giam va giam leong tdm acid
ciing nhr haat tinh xdc tac. Ngoc lai, néu qua trinh carbon héa qua nérindén nhicu mit
xich piranose ita carbohydrat badau vin con n tai, trong qua trinh sulfo hdaép tuc bi tach
nudc véi acid sulfuricdic, lam gim hiéu qua sulfo hoa va tieubn nhidu acid. Cac §u t anh
huong lon nhat dén mic do caa giaidoan carbon héa khéng hoan toan lasnkiv va thoi gian,
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cé thé dugc quan sat trén phFT-IR aia cac ru duoc ché tao tai 300, 400 va 500C trong
Hinh 1. C6 th thiy, cAcdinh dic treng cho daatong hoéa tr cia nhém —OH ahg phenolic (gn
vao vong tom) tai tan 5 khoang 3500 crit ¢ arong dd giam dan theo nhit o nung; caatinh
dic treng cho daaiong héa tr caa nhém —OH @a acid carboxylicadi tan s trong khang 2500-
2800 cm xuat hién tai hai nhiét d6 carbon héa la 300 va 460 va bén mit khi nhiét 46 1én i
500°C; cac daalong hoa tr cia nhém —C=0 va —C—Qittan s khoang 1680 crit va 1200 cm
' ¢6 arong do giam dan khi ting nhit do carbon héa [7,8]piéu nay co th giai thich nhr sau:
trong qué trinh carbon hoa, caétmich piranose va cac nhém —OBhgrén né én din ngrng
tu voi nhau va tachwbc dé hinh thanh niing ke thong da vong tlvm ngrng ty; nhiét do carbon
hoa cangang, khi nang ngrng t cang 6én, lam K¢ thong vong tlhm ngrng i xuat hién cang
nhiéu, con 8 lwong cadc nhém —OH gn manh; cadc nhém —OH&mit khi d6 chi yéu lién Kt
véi cac vong tlhm nén @i la cac nhém —OH ahg phenolic. Trong qué trinh nay, cac nhom —
COOH ding hinh thanh nhphan tng ngrng t tach nréc va khi nhét do carbon hoéaing, $
lwong cac nhém nayiing gim do phin tng decarboxyl héa é phan.

Két qua danh gia hat tinh aia chit xdc tac cho thy, hiéu suit chuyén héa du hat cao su
trén cac xuc taduoc ché tao tir 3 laai bot dend cac nhét ¢6 nung 300, 400 va 50T lan luot &
82, 3%, 92,1 % va 86,3 %. Nliviy, nhiét d6 carbon hdaai 400°C c6 ti coi la phul yp dé tao
ra vat lidu bot den lam tén chit dé ché tao chit xic tac. & lva chon nay ding phu kp voi két
qua nghién ¢u cia cac tac gi[1].Chang téi qugt dinh chon nhigt ¢6 400°C dé khao satanh
huong aia thyi gian carbon hoéa.

100 q

80

% Truyén qua

60 -

-OH

T T T T T T T T 1
4000 3600 3200 2800 2400 2000 1600 1200 800 400
sé séng, cm-!

Hinh 1.Ph FT-IR aia cac mu hot denduoc ché tao tai cac nhét dd khac nhau.

Ph FT-IR aia cac riu bot dendugc carbon héa 60 phat, 90 phat va 120 phahiét do
400 °C dugc trinh bay trén Hinh 2 cho & dinh dic treng cho daadong aia nhém —OH
phenolic &i tin s khaang 3500 crit va dinh dic treng cho daaténg aia nhém —OH @a acid
carboxylic ti tan &5 khoang 2900 crit ¢ arong do giam dan khi thyi gian carbon héaing Ién;
cacdinh dic treng cho daatong aia nhém —C=0 va C-O trong nhém —COQ#i dac tn &
1680 cm® va 1190 crt ciing c6 xu lxéng giam din ardng do khi thoi gian cacbon héaing.
biéu nay co th dugc giai thich la khi thi gian cacbon héaing 1én,do6 sdu @a quéa trinh ngng
tu tao vong tlom, tach mée va decarboxyl héaiing ting theo, 1am gim  lugng nhém —OH
phenolic éing nhr nhém —COOH [7, 8]. Kt hop woi qua trinhdanh gia hat tinh xdc tac cho
thdy, hiéu suit phan irng ddi véi xdc tac thudugc tir cac lai bot den co thvi gian carbon hoéa 60,
90 va 120 phL’Jtéh lwot 12 90 %, 95,8 % va 92,1 %. Theo cac t&c[8j 9], qua trinh carbon hoa
nén thrc hién trong thyi gian tr 1 dén 2 giv. C6 the thiy, qué trinh carbon héa kéo daing
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khong c6 ¢i vi lam giam manh it do cac nhom —OH bmit, dong nghia wi viéc giam mat do
nhom —S@H co tit dua vao sau nay.éhqua la lam gam do acid va hat tinh aia xdc tac. Nh
vay, c6 the chon diéu kién thich kyp cho qué trinh carbon héa la ¢thio 400°C va thoi gian 90

phat.
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Hinh 2.Ph FT-IR aia c4c ru bot den theo thi gian cacbon héa.
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Hinh 3.Ph FT-IR aia bt den va cht xuc tac carbon hoa tintob

Ph FT-IR aia bt den va @a cHit xtc tadcdugc ché tao theo caaliéu kién trénday duoc
trinh bay trén Hinh 3. Hinh 3 choéth ngoai cac dadong dic treng cho cac nhém —OH
phenolic 4i tan $5 3500 cm', daodong aia nhém C=04i 1680 cm’, daodong aia nhém —C-O
tai khoang 1200 crit, phd FT-IR aia xUc tac con it hién daodong héa tr cia cdc nhém S=0O
va C-S-O 4i cac fin & 1040, 1160 va 810 ¢m[7, 8], ching © co6 sr xuat hién aia nhém —O-
SOyH trong du tric xuc tac. Dadong aia nhém S=0 céh $ tring \6i daodong aia nhém
C-O nhrng c6 @ong dé manh hon nhiu nén c6# dinh nay che pintoan 1§ dinh dic treng cho
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daodong nhém C-O. Nh vay, trén @ s phd FT-IR, c6 ti tin 1& qua trinh sulfo h6da dua
dugc nhom -SGH lén k& mat xdc tac aéi dang céc lién kt cong hoa tr kha &n virng. Nhém
nay co tinh acidit cao, théc loai Brensted, nén cé kiming thé hién haat tinh ©t d6i véi ca hai
phan tng ester hda va tratbi ester trong quéa trinh chély héa du hat cao su thanh biodiesel.
Ca bot den va cht xtc tdcddu cé du tric vodinh hinh vada dugc ching minh trong cong trinh
[9]. Tinh acid @a bt den va @a chit xic tacduoc xacdinh theo phrong phap TPD-Nk va
trinh bay trén hinh 4 va trongiBg 2. CAc & liéu Bang 2 va Hinh 4 cho fly, c6 tt¢ dya vao
nhiét do giai hap trongdiéu kién thi nghém dé quy uéc la trén B mit ca hai miu vat liéu déu
ton tai hai loai thm acid: cac tam trung binh va cac tagmi tuy nhiéngdo acid @ia bt den qua
nho so Wi vat liéu xdc tac.

Bang 2.Céac théng & vé do acid @ia bt den thudugc qua plrong phap TPD-NH

Vat Loai Nhiét d6 | Luong NH; giai Ti lé tam acid | SO mol NH; | S6 tam acid tinh
ligu tam giai hip, | hap, mL NHy/g trong \at liéu | hip phy, mol | toan, $ tam/g

acid °Cc STP tinh theo NH4/g xtc xUc tac

VNH3, Y0 tac

Bot Trung | 301,9 24,68 65,76 1,10xT0 | 6,62x16"
den binh

Manh | 5442 12,85 34,24 0,57x10 | 3,43x16°
Xac Trung | 385,9 184,59 73,94 8,24x10 | 49,62x16"
tac binh

Manh | 426,5va | 21,20+43,87 = 26,06 2,90x108 17,46x16°

534,6 65,07

STP:Piéu kién tiéu chuin

—— Tin higu TCD (a. u)- TPD_NH3_10 C/min ——  Nhiét 46 (°C)- TPD_NH3_10 C/min —in hiéu TCD (a.u.)- TPD_NH3_10 C/min —— Nhiét d6 (°C)- TPD_NH3_10 C/min
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Hinh 4.Gian @5 TPD-NH; caa bt den (a) va cfit xtc tac (b).

Nhu vay, sau qué trinh sulfo hoa, tinh acigaccHit x(c tac ing 1én At nhiéu, $ tam acid
trung binh ing 7,5 &n con $ tam acid mnh ting 5 kn. Néu so sanh phhong ngai cua hai
mau vat ligu truéc va sau khi sulfo hda coétthay, ¢ viing 3400 ¢ dinh dic treng aia nhom —
OH c6 arong do khac nhau khéng nd, tuy nhién, rd rang 186 acid @ia \t liéu xdc tac én
hon nhiéu nhy s xudt hién nhém -SGH. Nhu véy, c6 the cho Bing, cac nhém —OH phenolic ¢6
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tinh acid ét yéu haic khdng c tinh acid, tuy nhién, tré it bot den \in c6 nét s5 tam acid
manh va trung binh ning wi nong dé cac tam acidat nho.

3.2. Khio séat thanh pHin héa hoc ciia sin pham biodiesel

Mot b tinh chit cia diu hat cao suduoc dua ra trong Bng 3. C6 th nhan xét,day la lai
nguyén Iu c6 ch sd acid ét cao (67), tc la c6 trén 30 %l la cac acid béartdo. Dic tinh
nay lam cho xutc tac base témything khéng phu dp cho véc chuyén héa du cao su thanh
biodiesel do qua trinh xa phong hagy xa it manh. Trén xudc tac acidy dang bng ding nhr
dang rin, phin tng xa phong hoa khongixra nén cac xuc tac nay phaphcho qua trinhding
hop biodiesel loai diu c6 ch s acid cao.

Bang 3.Mot b chi tiéu ky thuat caa diu hat cao su.

Tinh chit Phrong phap Gia ir
Ti trong (25°C) D 1298 0,925
Do nhét tai 40 °C, cSt D 445 60
biém chay, °C D 97 -20

Chi 5 xa phong héa, mg KOH/g D 464 198
Chi s5 acid, mg KOH/g D 664 67

Chi s iod, g L/100g EN 1411 142,8
Diém chop chay,’C D93 220,2
Ham krgng nréc, mg/kg D 95 253
Tap chit co hoc, mg/kg EN 12622 245
Ham lrgng cén carbon, mg/kg D 189 19
Nhiét tri, kd/kg D 2015 35,3
Chi sb khtc x E 2583 1,4712
Mau Cam quan Nautam, trong
Mui Cam quan bic trung

Mic du cé cac nhdm hydroxthmat (xem pld IR trén cac Hinh 1 va 2)dbden cé rong
tAm axit mnh thp hon rit nhiéu so i x(c tac va cho ha tinh thip trong pln @ng chugn
héa diu hat cao su thanh biodiesel. Xtc teoc ché tao thdng qua qua trinh sulfo héatViéu
nayda th hién haat tinh ét cao. Thanh pin héa ke cia sin pHim biodiesel thulugc tir qua
trinh chugn héa du cao sutuwoc xacdinh hing phrong phap GC-MS. Cacék qua phan tich
cho thiy, ham trgng chi yéu thuse w& cac methyl esteria acid octadecenoic (50,8 %) va acid
octadecadiennoic (32,0 %); épi theo |a ester im cac acid hexadecanoic (5,6%),
octadecatetraenoic (4,4 %), octadecanoic (4,2 i)satetraenoic (1,7 %), eicosenoic (1,2 %).
So sanh i phd khdi chuan trong maydo GC-MS cé th thiy cacdinh aia miu biodiesel dng
hop duoc tir diu cao su cdo tring Ep so Wi mau chuin dat khaing 96 — 99 %, aimg © do ¢
ac K¢t qua nhan duoc dang tin dy. Mot sb chi tiéu cia sin phim biodiesel @ing duoc ddi chiéu
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V6i cac tiéu chéin qubc & vadéu daptng cac tiéu chin theo ASTM D 6751 ding cho B100aR)

4).

Bang 4.Céc clitiéu K thuat chinh gia biodiesel sodi tiéu chiin ASTM D 6751.
Tinh chit Phuong phap Biodiesel & diau | Tiéu chun cho B100

thee hat cao su (ASTM D 6751)
Ti trong tai 15.5°C D 1298 0,85 B&o céo
Nhiét do chop chay {C) D 92 163 130 min
Do nhst dong hc (40°C, mnd/s) D 445 5,3 1,9-6,0
Ham krong ester (% kéi luong) EN 14103d 98,5 96,5
Nhiét do chay (°C) D 87 -22,2
Nhiét do van duc (°C) D 2500 -12,3
Khoang chrng cit (°C)
Nhiét do sdidau CC) 303,3
10% 322,1 Lo
50% D 86 327.6 Bao cao
90% 340,5
Nhiét do sdi cbi (°C) 341,8
Chi chd xetan theo plrong phép tinh J 313 56,1 47 min
Chi s acid (mg KOH/g) D 664 0,12 0,80 max
Chi s iod (g L/100 g) Pr EN 14111 130,4 120 max
Nhiét tri (kJ/kg) D 240 40,5 Béo céo
Ham krgng nréc (mg/kg) D 95 146 500 max
4. KET LUAN

Pa thrc hién qua trinh carbon hoa khdng hoan toan tigihdd ché tao bot den lam vt liéu

ché tao chit xtic tc cho qua trinh chéry héa du hat cao su thanh biodiesel. Khiio 400°C va
thoi gian nhét phan 90 phiduoc coi la nlirng théng 6 toi wu.

Pa thrc hién qué trinh sulfo héadbden nhin duoc dé tao ra acid #n 1a laai xtc tac co tinh
acid trong d6i manh do gn duoc cac nhém —S¢i 1én B mat dé tao lién két —O-SQH thong
qua qua trinh ngng t giita tac nhan sulfo héa §8O, dic) woi cac nhém —OH bmat cua bt
den. X(c tac th hién hat tinh 6t ddi véi qua trinh chugn héa du hat cao su thanh biodiesel;
d6 chuyén hoa cé th dat 95,8 %.

San ptam biodiesel 4o thanh sau pim tng chuyn héa du hat cao su trén xdc tac carbon
hoa tinh Bt c6 ham krgng methyl esterat cao. Cac chtiéu |i - h6a da biodiesel thudtuoc déu
dapung cac chtiéu aia B100 theo tiéu clim ASTM D 6751.

TAI LI EU THAM KH AO
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Nguyén Khanh Diéu Héng, Vi Binh Duy, Hoang L& An, Nquyén Thj Diéu Linh

Carbon based catalyst was prepared through padrélonization of starch followed by
sulfonation of product called “black powder” aftiie carbonization. The synthesized catalyst
possessed very strong acid sites classified apieatysuperacid assigned for —sOgroups
located by valence bonds on the catalyst surfammeSparameters such as temperature and time
of carbonization were controlled for optimizing th&ack powder properties and the catalyst
activity. The catalyst was tested with rubber seddmethanolysis in a batch process with
reaction parameters such as temperature of@26me of 5 hours, methanol/oil volume ratio of
1/1 and catalyst dosage of 10 % oil weight. Coodgifor the process of partial carbonization
have been optimized as follow: temperature 200 carbonization time 90 min. The yield of
methyl esters after methanolysis was 95.8 % profdaagurable catalyst activity.

Keywords:carbonization, carbon based catalyst, biodiesbheuseed oil.
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