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TOM TAT

Trong bai bdo ndy, chiing t6i cong bd cic két qua nghién ciru qué trinh ché tao xic tic
cacbon héa di tir nguyén liéu tinh bdt — goi 13 xdc tic cacbon héa tinh bot, img dung dé chuyén
héa dau hat cao su thanh biodiesel. Xiic tdc dwoc ché tao theo hai giai doan: Cacbon héa khong
hodn toan tinh bt tai nhigt d6 400 °C trong thoi gian 90 phiit dé tao “bot den”; sau d6 sunfo héa
bot den nay bang axit sunfuric diic dé ché tao xiic tdc. Xvc tic dirge thir nghlem hoat tinh trong
qué trinh chuyén héa déu hat cao su thanh biodiesel trong cac didu kién: Nhiét d¢ 120 °C, thei
gian 5 gio, ti 1€ thé tich metannlfdau 14 1/1 va ham lugng xiic tdc 14 10 % tinh theo khdi luong
diu. Hiéu suit phan g rit cao, 1én t&i 95,8 % da minh chimg ré nét hoat tinh manh mé cua xuc
tdc. Nghién ciru sir dung mot s6 phrong phép phan tich héa 1y phd bién dé dic trung xdc tdc va
san phdm nhu FT-IR, TPD-NH,; va GC-MS,

Tir khoa: cacbon hoa, xidc tidc nén cacbon, biodiesel, dau hat cao su.

1. GIOI THIEU

Xiic tic acid rin trén co s& carbon héa mét phan glucnse dwgc Toda va céc cong su [1] lan
diu tién phdt kién nam 2005 dd mé ra mét thé hé xdc téc mdi di tir ngudn nguyén lidu sinh hoc,
dic biét 1a nhimg ngudn nguyen li¢u carbohydrat. D6 la nhimg he xuc tiac cé tinh acid manh, ré
tién, dé lqem,, qué trinh diéu ché d& dang va c6 nhiéu Umg dung quan tmng [2]. Trong linh vuc
nghién cini t6ng hop nhién li¢u sinh hoc biodiesel, viéc tim ra mét loal xic tac acid ran co hoat
tinh cao trong diéu kién phan tirng khong khic nghiét, ¢6 tinh nn dinh cao mang médt y nghia rat
i6n. Nguyén nhén 12 loai xdc téc ndy ¢ thé gidp chuyen héa tt ca céc loai nguyén lidu ddu md
dong thuc vat thanh cdc alkyl ester chi trong mét giai doan phan ung ma khong b1 anh huong boi
qud trnh xa phong héa. D c¢6 nhiéu hé xic tdc acid rén dugc @ xuat, dién hinh 13 cdc hé
polyacid di thé, cic xic tdc trén co s& zirconi [3 - 5]. Tuy nhién, dii dugc chirng minh la cac sicu
acid, nhimg h¢ xuc tdc nity véin ddi hoi cdc didu kién phan {mg kha khic nghiét nhu nhiét do, ap
suit cao. Hom nira, gid thanh cia ching thuong &4t do, nhanh mét hoat tinh, 1am han ché d4ng ké
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kha nang (g dung trong cong nghiép. Xiic tic acid rin trén ¢¢ so carbon hoa mét phan nguun
carbohydrat dugc ché tao dira trén hai qué trinh noi tlep nhau: carbon héa mét phan nguon
carbohydrat tao ra dang “bdt den”; sulfo hoa bot den bang cdc tic nhdn khic nhau dé gin céc
nhém —SO;H 1én bé mjt. Ciing then Toda [1), trong qufi trinh sulfo héa xay ra sy ngung tu giira
téc nhin sulfo hda va cic nhom —OH bé miit gin vdi vong thom cua bdt den, tao lién két méi
giita nguyén tir O cua cc vong thom d6 vo1 nhém —~SO;H. Qua trinh ndy lam cho nhém -SO;H
lién két chit ché v&i bé mit xdc tic va khong by tdch ra trong mdi truong phan ung, dan dén ting
s6 14n tdi sir dung cuia xic téc.

Trong nghién ciru niy, xtGc tic trén co s¢ carbon héa dugc ché tao tr ngudn tinh bot sin
(goi 12 xic tic carbon héa tinh bdt), trai qua cdc qua trinh co ban da néu o trén, ung dung cho
phan Ung chuyen héa dau hat cao su — mdt loai diu c¢6 chi sb acid rat cao, thanh biodiesel trong

phan rng mdt giai doan.

2. THUC NGHIEM
2.1, Ché tao xiic tac théng qua qua trinh carbon héa tinh bt

Tinh bét sin mua trén thi trwémg, duge dua luén vio qui trinh ché tao xic tic ma khong cén
qua budc tinh ché thém. Qua4 trinh ché tac xic tic dugc thue hién trong hai giai doan:

- Giai doan 1: Qud trinh carbon héa khéng hoan todn tinh bét, dugc thue hién trong thiét bi
nhiét phin cham gidn doan trong méi truong khi quyén N; (luu luong dong 100 mL/phiit). Tinh
bdt vdi luong 50 g dugc dwa vao trong binh nhi¢t phan. Sau ki dong kin binh, khi N; vé1 hun
lwgng 100 mL/phat duoc théi vio binh dé dudi hét khong khi trong binh ra. Sau thai gian 30
phiit thdi khi, bat ddu gia nhiét va thirc hién qua trinh carbon h6a mét phan tai 300 °C, 400 °C va
500 °C (cing thoi gian nhié¢t phin 2 gio). Phéan ran duge liy ra, rira 5 lan bang nudce néng 80 °C,
sau d6 sdy khod tai 110 °C trong thoi gian 12 gio thu dugce bdt den. Co s& dé dédnh gid hiéu qua
cua qud trinh carbon hda khéng hoan toan Ia hoat tinh cua xdc téc sau khi sulfo héa. Qua trinh
sulfo héa dugc thuc hién trong cdc diéu kién cb dinh nhu sau.

- Giai doan 2: Sulfo héa: Liy 100 mL dung dich H,SO, ddm d3c (néng d6 98 %) cho vio
binh ciu _dung tich 500 mL. Can 10 g bot den cho fir tr vao binh dyng dung dich H,SO, dém
dac, khudy manh va gia nhiét. Binh cau duoc Hip thém sinh han nude. Nhiét d¢ ting dén 230 °C
va duy tri tho1 gian sulfo héa trong 15 gid. Sau khi két thiic giai doan sulfo héa, hén hop san
phim duoc pha lodng v&i 5 it nude bang cich dc: tir nr san pham v&o binh dyng nudc, dot
khoang 15 phiit cho két tia den lﬁng xudng dy r6i gan loc liy phin rin. Phin rin ndy dugc loc

chan khong va nra bang nudc dén pH = 7, sau d6 dugc siy tai 110 °C trong 12 gid, thu dugc vit
liéu 13m chit xdc tdc.

Cic tinh chit cia tinh bt duoc xic dinh theo cic tiép chuin ASTM D 87, D 6683, D 542,
D482, D 4891, D 4442, D 2766 tai Vién Ky thudt Xang dau, B6 Quéc phong. Cic phuong phép
FT-IR va TPD-NH; dugc sir dung dé dac tumg bot den va chat xiic tac.

2.2. Pinh gid hoat tinh xic tdc trong phén img chuyén héa dau hat cao su thanh biodiesel

Phén tng chuyén héa dau hat cao su thanh biodiesel dugc thyrc hién trong thiét bj phan img
kin, 4p suit ty sinh (autoclave), c6 khuay tir. Diu hat cao su voi Iuﬂng 100 g, methanol 150 g va
10 g xiic tic duzge dua vao trong thiét bi. D3t h¢ phan img 1én bép gia nhiét, dat nhiét d6 phan
ung la 120 °C, thoi gian phan img 5 gio, téc 6 khuay tron 500 vong/phiit. Sau phan irng, doi
nhiét d6 ha thip va xic téc ling xudng ddy binh, gan loc sin phim long dua sang phéu chiét.
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Pua nuée néng 80 °C vio khéi chét long trong phéu chiét s& tao dugc hai pha pha trén chira chu
yéu céc methyl este con pha dudi 14 nude ¢é hoa tan methanol dur, glycerin, Phan methyl ester s3
dugc chung tich nuédc tai 120 °C trong thoi gian 40 phiit. Hiéu suét cia phan g (d6 chuyén
héa diu hat cao su) dugc danh gid qua d6 nhot dong hoc cua san pham biodiesel tai 40 °C nhu
mo ta trong bai bao 6] theo céng thirc

Y=-510X+111,81
Y 14 hiéu suit %, X 13 46 nhét ddng hoc ctia diu biodiesel tai 40 °C, cSt.

Céc tinh chat ly-hda cua dau hat cao su va san phim biodiesel dugc ddnh gid theo céc tiéu
chuan ASTM D 1298, D 445, D 97, D 464, D 664, EN 1411, D 93, D 95, EN 12622, D 189, D

2015, E 2583.. tai Vién Ky thuat Xang dau, B Quéc phong. Thanh phin héa hoc cia biodiesel
dugce xdc dinh bing phuong phﬁp GC-MS tai khoa Hoa, trirdmg Pai hoc Khoa hoc tir nhién, Dai

hoc Quéc gia Ha Noi, trén may sic ky khi GC6890-MS5898, c6t mao quan HT-3MS.

3. KET QUA VA THAO LUAN
3.1. Ché tao chit xiic tdc
Mot $6 tinh chat I - héa cia tinh bot sin duoc dua ra trong Bang 1.

Bing 1. Mot s6 tinh chét Ii - héa cua tinh bot sin.

STT | Cdc tinh chat Phwrong phdp xdc dinh Gid tri

1 Céng thirc phén tir - (CeH00s),
2 Khéi hrong phén nr - n =300 - 600
3 Nhiét dé ndng chay, °C D 87 Phén hiy
4 Khéi Tuong riéng, kg/m’ D 6683 1500

5 Chiét sudt D 542 -

6 D tan trong nudce tai 20 °C, g/100 mL - Khdng tan
8 bé tro, % D482 0,56

o Nhiét tr1, kI/kg D 4891 17,02

10 D6 4m, % D 4442 13,5 %

12 Nhiét dung riéng tai 25 °C, kJ/kgK D 2766 1,75

Qua4 trinh carbon héa khéng hoan toan tinh bdt anh huéng 16m dén hoat tinh cia chét xiic
tic sau khi sulfo héa. Theo tdc gia [1], trong qud trinh ndy, sy hinh thanh cédc nhém ~OH bé mit
quyet dinh dén hiéu qua cua giai doan sulfo héa. Néu qué trinh carbon héa qua sau, mat do céc
nhém —OH bé mit thap do qud trinh ngung tu manh, lam vit lidu bdt den 6 cau tric gidng
carbon hon, hé qua 1a mit dé cdc nhém —SO;H dua 1én bé mit gldm va giam lugng tam acid
¢ting nhu hoat tinh xic tdc. Nguoc lai, néu qua trinh carbon héa qud néng dan den nhiéu mit
xich pu'annse ctia carbohydrat ban ddu van con tén tai, trong qud trinh sulfo hoa tiép tuc bi tich
nude voi acid sulfuric dac, lam glam hiéu qua sulfo héa va tiéu tén nhidu acid. Cdc yéu té anh
hudng lon nhét dén mirc dé cha giai doan carbon héa khéng hoan todn 1a nhiét 46 va thot glan,
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c6 thé duge quan sét trén phé FT-IR cua cdc miu duoc ché tao tai 300, 400 va 500 °C trong
Hinh 1. C6 the thay, céc dinh dac trung chu dao déng héa tri cia nhém —OH dang phenolic (gin
vao vong thom) tai tan so khoang 3500 cm™ 'cé cuong dd giam dan theo nhi¢t d¢ nung; cic dinh
dac tru'ng cho dao dong hoa tr; cua nhom —OH cua acid carboxylic tai tin su trong khoang 2500-
2800 cm™' xuat hién tai hai nhiét @6 carbon héa 13 300 va 400 °C va bién mét khi nl:uet dd 1én toi
5(}[} °C; cdc dao dong héa tri clia nhém —C=0 va —C-O tai tin 56 khoang 1680 cm™ vi 1200 cm”

' ¢6 cuomg dd giam dan khi ting nhiét d6 carbon hoa [7,8]). Piéu nay co thé giai thich nhu sau:
trong qud trinh carbon héa, cic mat xich piranose va cdc nhém —OH gin trén né déin dén ngung
tu voi nhau va tich mrée dé hinh thanh nhimg hé thong da vong thom ngung tu; nhiét dé carbon
héa cang ting, khi nang ngung tu cang lém, lam hé thong vong thom ngung tu XAt hién cang
nhiéu, con s6 luong cdc nhém ~OH gidm manh; cdc nhém —OH bé mit khi d6 chi yéu lién két
v cac vong thom nén goi la cac nbom —OH dang phenclic. Trong qué trinh nay, cac nhum -
COOH cung hinh thanh nh¢ phan img ngung tu tach nuoc va khi nhiét d§ carbon hda ting, s6
lwong cdc nhém ndy ciing giam do phan g decarboxyl héa mét phan.

Két qua danh gid hoat tinh ciia chét xiic tdc cho thiy, hiéu suit chuyén héa diu hat cao su
trén céc xic tac durge ché tao tir 3 loai bot den & cdc nhiét 36 nung 300, 400 va 500 °C 14n luot 1
82,3%,92,1 % va 86,3 %. Nhur viy, nhiét 46 carbon héa tai 400 °C c6 thé coi 1a phit hop dé tao
ra vat lién bt den 1am tién chat dé ché tao chat xuc tac. Sy lya chon ndy ciing phu hop véi ket
qua nghién ciru clia céc téc gia [1].Chiing toi quyét dinh chon nhiét d6 400 °C dé khao sit anh
huémg ciia thoi gian carbon héa,
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Hinh 1. Phd FT-IR cia cic miu bjt den dugc ché tao tai cc nhiét d6 khic nhau.

Pho FT-IR ciia cic miu bot den duoce carbon héa 60 phiit, 90 phuat va 120 phiit & nhiét d6
400 °C dugc trinh bay trén Hinh 2 cho thiy, dinh dic trung cho dao ddng ciia nhém —OH
phenolic tai tan 56 khoang 3500 cm™ vﬁ dinh dac tnmg cho dao dong cia nhém ~OH cia acid
carboxylic tai tin s6 khoang 2900 cm™ ¢6 cudng d6 giam dan khi thoi gian carbon héa ting lén;
cac dinh dac trung cho dao déng ctia nhém —C=0 va C-O trong nhém —COOH tai céc tin sb
1680 cm” ' va 1190 cm™ cling ¢4 xu hudng giam din cudng do khi thoi gian cacbon héa ting.
Diéu niy c6 thé duge giai thich 1a khi thei gian cacbon hda tang 1€n, d5 sdu cla qu4 trinh ngung
tu tao vong thom, tich nudc va decarboxyl héa ciing ting theo, lam gidm s6 lugng nhém —OH
phenolic cung nhr nhém —COOH [7, 8]. Két hop véi qud trinh dédnh gid hoat tinh xic tic cho
thay, hiéu suit phan rng ddi vai xtic tic thu dugc tir céc loai bt den c6 thdi gian carbon héa 60,
90 va 120 phiit lan ot 1390 %, 95,8 % va 92,1 %. Theo céc tic gia (8, 9], qua trinh carbon héa
nén thire hién trong théi gian tir 1 dén 2 gio. C6 thé thdy, qud trinh carben héa kéo dai cling
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khong ¢é lgi vi 1am gidm manh mat 4§ cac nhom -OH bé miit, déng nghia v&i viée giam mét dé
nhém —SO3H ¢6 thé dua vao sau nay, hé qua la lam giam d¢ acid va hoat tinh cua xic tdc. Nhu

vy, ¢6 thé chon didu kién thich hop cho qué trinh carbon héa la nhiét do 400 °C va thoi gian 90

pht.
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Hinh 2. Ph6 FT-IR cia cic miu bt den theo thoi gian cacbon hda.
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Hinh 3. Phd FT-IR cla bdt den va chét xic téc carbon hda tinh bot.

Phé FT-IR cia bot den va cta chét xdc tdc duge ché tao theo cic diéu kién trén day duoc
trinh bay trén Hinh 3. Hmh 3 cho thdy, ngodi céc dao dong dic trung cho c4c nhém —OH
phenolic tai tdn s6 3500 cm™’, dao ddng cia nhém C=0 tai 1680 cm”’, dao dong cia nhém —C-O
tai khoang 1200 cm™ Phu PT -IR cua xadc tic cﬁm xuat hién dao dung héa tri ciia cdc nhom 5=0
va C-S-0 tai cdc tan s 1040, 1160 va 810 cm™ [7, 8], chirng t6 ¢6 sy xuit hién cia nhém —O-
SO;H trong ciu triic xic tdc. Dao dong cia nhém S=0 c6 tin so tring v&i dao ddng ciia nhém
C-O nhung c6 cuong d¢ manh hon nhiéu nén cé 1€ dinh nay che phi toan bd dinh dic trung cho
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dao déng nhém C-O. Nhu viy, trén co s& pho FT-IR, c6 thé tin 1a qué trinh sulfo héa da dua
duoc nhém -SOzH 1én bé mat xic tdc dudi dang cdc lién két cong hoa tri kha ben vimg. Nhom
nay cé tinh acid rit cao, thudc loai Brensted, nén c6 kha nang thé hi¢n hoat tinh tot doi vdi ca hai
phan irng ester héa va trao doi ester trong quad trinh chuyén héa diu hat cao su thanh biodiesel.
Ca b6t den va chat xiic tac déu cd cau triic vO dinh hinh va da duoc chung minh trong cong trinh
[9]. Tinh acid cua bot den va cua chét xic tdc dugc xdc dinh theo phuong phip TPD-NH; va
trinh bay trén hinh 4 va trong Bang 2 Céc 50 liéu Bang 2 va Hinh 4 cho thiy, co thé dua vao
nhiét do giai hap trong diéu kién thi nghiém dé quy uéc 12 trén bé mat ca hai mau vat liéu déu
ton tai hai loai tAm acid; cdc tim trung binh va cdc tim manh, tuy nhién, d¢ acid cia bt den qué
nho so voi vat hiéu xic tac.

Bang 2. Céc thong s6 vé do acid cua bot den thu dugce qua phuong phdp TPD-NHa.

Vit Loai [ Nhiétdo | Luong NH;giai | Tilétmacid | S0 mol NH; | So tam acid tinh
l1iéu tam gial hap, | hap, mL NH;/g trong vat liéu | hap phu, mol | toan, so tam/g
acid C STP tinh theo NHs/g xic xtic tac
VNH_E‘-: % tdc =
Bot Trung | 3019 24.68 65.76 1,10x10~ 6.62x10""
den binh
Manh | 5442 12.85 3424 0.57x10° 3.43x10"
Xic Trung | 3859 184,59 73,94 8,24x10™ 49.62x10"
tdc binh
Manh |4265va | 21.20+4387 = 26,06 2.90x10" 17.46x10™
534.6 65,07
STP: Diéu kién tiéu chuan
— T hbeTCO 0w | TR WA 03 Cemet ——  Dieslt ) PC3- TPD WD 1 Cemn —Tefetn TCO 3w TP MEE 10 Cmin — Nl 88 (G TR W0 1D G
005 = - —— =3
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’/ !f | pE
S o0 ""!r “l’ l' 3
= I:.‘J‘,.-I'r | 1 =
E / ,.Jj I".\ gn._
%am L ;;" A '-f
E ,,-f__.___..__._,,__,..n-*"; Y -
/ 6 —
g ¥ L I‘ — “
A ;’::/ - : | | ] *”‘i"
“”‘7‘47 . | i

(a)

(b)
Hinh 4. Gian d6 TPD-NH, cua bot den (a) va chat xiic tdc (b).

Nhu vay, sau qua trinh sulfo hda, tinh acid cua chit Xic tic tang len rét nh1eu s6 tAm acid
trung binh tang 7,5 lan con s6 tam acid manh ting 5 lan. Néu so sanh pho hung ngoai cua hai
mau vat liéu trudce va sau khi sulfo hoa 0 thé thay, & vung 3400 cm’ ! dinh dac trung cua nhém —
OH ¢6 cuong do khac nhau khong nhiéu, tuy nhién, ro rang la do acid cua vit liéu xdc tic 16n
hon nhiéu nho su xuat hién nhém -SO;H. Nhur vay, c6 thé cho ring, cdc nhém —OH phenolic ¢cé
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tinh acid rat yéu hodc khéng cé tinh acid, tuy nhién, trén bé miit bot den van ¢é mét sd tim acid
manh va trung binh nhung véi néng d6 cic tAm acid rat nho.

3.2. Khao sit thanh phin héa hoc ciia sian pham biodiesel

Mot s6 tinh chat cta dau hat cao su dugc dua ra trong Bang 3. C6 thé nhan xét, ddy 14 loai
nguyén 1iéu ¢é chi s6 acid rat cao (67), tirc la c6 trén 30 % dau 13 cdc acid béo trr do. Pic tinh
ndy lam cho xic tic base truyén théng khﬁng phit hop cho viéc chuyén héa dau cao su thinh
biodiesel do qud trinh x4 phong héa xay ra rat manh. Trén xic tdc acid, & dang long ciing nhtr
dang rin, phan ng xa _phong héa khing xay ra n€n cdc xidc tdc nay phi hop cho qué trinh tong
hop biodiesel tir loai d&u ¢6 chi s6 acid cao,

Bdng 3. Mt 56 chi tiéu k¥ thudt cia dau hat cao su.

Tinh chét Phwong phép Gi4 tri

Ti trong (25 °C) D 1298 0,925

P9 nhét tai 40 °C, ¢St D 445 60

biém chay, °C D 97 -20

Chi s6 xa phong héa, mg KOH/g D 464 198

Chi s6 acid, mg KOH/g D 664 67

Chi 5 iod, g I./100g EN 1411 142,8
Piém chép chay, °C D 93 220,2
Ham hrgng nude, mg/kg D 95 253

Tap chét co hoc, mg/ks EN 12622 245

Ham luvong cén carbon, mg/kg D 189 19

Nhiét tri, k)/kg D 2015 35,3

Chi s6 khic xa E 2583 1,4712
Miu Cam quan Néu dam, trong
Min Cam quan Dac tnmg

Mac dii ¢6 cac nhom hydroxyl bé mit (xem phd IR trén céc Hinh 1 va 2), b6t den c6 luong
tim axit manh thip hon rét nhiéu so v&i xic tdc va cho hoat tinh thip trong phan tng chuyén
héa diu hat cao su thanh biodiesel. Xiic tdc dugc ché tao thong qua qud trinh sulfo héa vat ligu
niy d3 thé hién hoat tinh rit cao. Thanh phan héa hoc cia san pham biodiesel thu duoc tir qué
trinh chuyen héa diu cao su duoc xic dinh bing phuong phip GC-MS. Céc két qua phén tich
cho thay, ham hrong chu yéu thuuc vé cdc methyl ester cia acid octadecenoic (50,8 %) va acid
octadecadiennoic (32,0 %); tiép theo 13 ester cua cdc acid hexadecanoic (5,6%),
uctadecatetraenmc (4.4 %) octadecanoic (4,2 %), eicosatetraenoic (1,7 %), E:l{:nsenmc (1,2 %)
So sanh v&n phn khéi chuén trong may do GC- MS ¢6 thé thay c4c dinh clia miu biodiesel tong
hep duoc tr dau cao su c6 do tring Lip $0 vOi mau chuin dat khoang 96 — 99 %, ching t6 do ¢
sc két qua nhan dugc ddng tin cdy. Mot s6 chi tiéu cua san phdm biodiesel cling dugc ddi chiéu
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v6i cdc tiéu chudn qudc té va déu ddp img cdc tiéu chuin theo ASTM D 6751 diing cho B100 (Bang

4).
Bing 4. Céc chi tiéu ki thuét chinh cua biodiesel so vai tiéu chuin ASTM D 6751.
Tinh chit Phirong phdp Biodiesel tir dau | Tiéu chuan cho B100
thir hat cao su (ASTM D 6751)
Ti trong tai 15.5 °C D 1298 0,85 Béo céo
Nhiét ¢6 chép chdy (°C) D92 163 130 min
D6 nhot dong hoc (40 °C, mm?/s) D 445 53 1,9-6,0
Ham luong ester (% khéi lrong) EN 14103d 08,5 96,5
Nhiét d chay (°C) D 87 22,2
Nhiét dd van duc (°C) D 2500 -12.3
Khoang chung cit (°C)
Nhiét dd sdi dau (°C) 303,3
10% 322,1 ey
50% D 86 3276 Béo cdo
90% 340,5
Nhiét d6 soi cudi (°C) 341,8
Chi ché xetan theo phuong phép tinh J 313 56,1 47 min
Chi s6 acid (mg KOH/g) D 664 0,12 0,80 max
Chi sb iod (g I/100 g) PrEN 14111 130,4 120 max
Nhiét tri (kJ/kg) D 240 40,5 Béo cdo
Ham lugng nudc (mg/kg) D 95 146 500 max
4. KET LUAN

P4 thue hién qua trinh carbon héa khéng hoén toan tinh bt dé ché tao bot den 1am vat licu

ché tao chét xic tdc cho qud trinh chuyen héa diu hat cao su thanh biodiesel. Nhiét d§ 400 °C va
th&i gian nhiét phan 90 phiit dugc coi 12 nhimg théng s6 tdi wu.

Da thyc hi€n qua trinh sulfo hda bt den nhén dirge dé tao ra acid ran 12 loai xic tdc c6 tinh
acid tuong d6i manh do gin dugc cic nhém —SO;H 1én bé mit dé tao lién két ~O-SO;H théng
qua qua trinh ngung tu giifa tic nhﬁn sillfo héa (H,SO, dac) véi cic nhém —OH bé mit cha bt
den. Xdc tdc thé hién hoat tinh tot d6i v6i qua trinh chuyén héa diu hat cao su thinh biodiesel;

d6 chuyén héa c6 thé dat 95,8 %.

San phim biodiesel tao thanh sau phan img chuyén héa déu hat cao su trén xic tic carbon
hoa tinh bt c6 ham luwgng methyl ester rat cao. Céc chi tiéu li - hoa cua biodiesel thu duoc déu
dip rng cdc chi tiéu cua B100 theo tiéu chuian ASTM D 6751.
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Carbon based catalyst was prepared through partial carbonization of starch followed by
sulfonation of product called “black powder” after the carbonization. The synthesized catalyst
possessed very strong acid sites classified as a typical superacid assigned for —SO;H groups
located by valence bonds on the catalyst surface. Some parameters such as temperature and time
of carbonization were controlled for optimizing the black powder properties and the catalyst
activity. The catalyst was tested with rubber seed oil methanolysis in a batch process with
reaction parameters such as temperature of 120 °C, time of 5 hours, methanol/oil volume ratio of
1/1 and catalyst dosage of 10 % oil weight. Conditions for the process of partial carbonization
have been optimized as follow: temperature 400 °C, carbonization time 90 min. The yield of
methyl esters after methanolysis was 95.8 % proving favourable catalyst activity.

Keywords: carbonization, carbon based catalyst, biodiesel, rubber seed oil.

364





