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ABSTRACT

The study focused on preparation and characterization of ordered
mesoporous carbon based catalyst derived from sodium lignosunfonate (MSL
catalyst), and its application in conversion of linseed oil to biokerosene was
also briefly discussed. The preparation of the catalyst was established by
condensation-evaporation method where sulfonated biochar obtained from
soditum lignosulfonate, CTAB were used as precursor and template,
respectively. Water solvent was gradually evaporated during the preparation
yielding a gel-like mixture at the end of the process. The catalyst with ordered
mesoporous structure, high acidity, and stable activity sites was applied in the
conversion of linseed oil to biokerosene, and the results based on the high
yield and purity of the methyl ester product illustrated the catalysts high
activity and selectivity. Some techniques were applied such as SAXRD,
WAXRD, FT-IR, BET-BJH, NHs-TPD and GC-MS for characterizing the catalyst
and determining the composition of the linseed oil and the biokerosene.

Gidi thiéu chung

V& mat cdu trdc, lignin tao nén tu rat nhiéu hgp chat
chlfa vong thom, nén qué trinh cacbon hda khéng

Mot trong nhing thanh phan quan trong nhét cdu
thanh sinh khdi la lignin, bén canh xenlulozg va
hemixenluloza, c6 tac dung nhu mét chat keo gan két
xenluloza va hemixenlulozo thanh mét t6ng thé bén
viing. Trong céc qua trinh Uing dung sinh khéi, ngudi ta
thudng quan tdm dén thanh phan xenluloza va
hemixenlulozag do ching cé nhiéu tiEm nang trong
viéc téng hop cac hoa chét co ban quan trong, vi du
furfural... Mot lugng 16n lignin bi coi nhu phu phdm
hodc chét thai, cho dén nay chua dugc Ung dung
nhiéu nhu cac thanh phén xenlulozg trong sinh khai.
Dang Ung dung phé bién nhét cla lignin hién nay la
natri lignosunfonat, la san phédm cla qué trinh sunfo
hoa lignin [1-4, 5].

hoan toan chidng rat thuan Igi cho céc phan Ung
ngung tu cac vong thom doé dé tao ra céu tric giéng
than sinh hoc (biochar). TU biochar, ¢ thé ché tao
duoc nhiéu loai xUc tac cacbon hda khac nhau, co luc
axit manh va bén viing, c6 thé ng dung trong nhiéu
qué trinh nhu thly phan céc cacbohydrat, t6ng hop
furfural, este héa, trao déi este. Dac biét, nhg céd
nhiing qua trinh trinh bién tinh dac biét, c thé tao ra
cac xUc tac cacbon hoda cé cau tric mao quan trung
binh (MQTB) trat ty, cé hiéu qua xUc tac tham chi con
t6t hon nhiéu so vd&i cac xUc tac cacbon hoa théong
thudng [3, 13, 18].

Xudt phat tUr y tudng dé, nghién cliu trong chuyén dé
nay c6 muc dich ché tao va dac trung xudc tac cacbon
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hoa dang MQTB trén ca s& lignin, di tu tién chat natri
lignosunfonat. Xuc tac ché tao dugc dugc ki hiéu la xtc
tdc MSL (Mesoporous Sulfonated Lignin), va co thé
Ung dung vao qué trinh téng hop biokerosen tir dau
lanh théng qua phan Ung trao déi este.

Thyc nghiém va phuang phap nghién cdu
Ché tgo xtc tdc MSL

Nguyén ligu va héa chat

Céc hoa chét st dung trong nghién cliu bao gém:

- BAt natri lignosunfonat, xuat xd An Do, do tinh khiét
>99%. Cac hda chat khac nhu axit sulfuric 98%,
cetyltrimethylammoniumbromide (CTAB), NaOH, HF,
CH3OH, HCI ctia Merck, Buc, vdéi dé tinh khiét clia hda
chét phan tich, khdng can phai tinh ché thém. Nudc
chung cét dugc chuén bi trong phong thi nghiém.

Nhiét phdn natri lignosunfonat thu biochar

Biochar thu ducgc tU qué trinh nhiét phan natri
lignosunfonat dung dé lam nguyén liéu cho qué trinh
diéu ché xtc tac dugc diéu ché theo phuong phap
khudn mau mém. Quy trinh diéu ché biochar nhu sau:
Mét lugng 50g bét natri lignosunfonat cho vao thiét bi
nhiét phan. BS tri sg do nhiét phan nhu hinh 1. Thiét bj
nhiét phéan sé dugc lam kin bang dém amidng, dugc
gia nhiét bang can nhiét. Hai thu dugc ti qué trinh
nhiét phan s& dugc lam méat bang nudc, thu phan hoi
ngung tu. Qua trinh nhiét phan sé dugc thuc hién &
400°C trong thai gian 2 giG.
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Hinh 1: Sg d® nhiét phan natri lignosunfonat thu
biochar

Xt ly biochar

Sau khi nhiét phan, phén chét rdn mau den con lai
trong trong thiét bi nhiét phan chinh la biochar (con
goi la than sinh hoc). Tuy nhién biochar nay chua dugc
st dung ngay dé lam chat mang xuc tac ma phai trai
qua qua trinh x{f ly nhu sau:

- Gid@ nhd, nghién min biochar.

- Loc rlra bang nudc néng (80-90°C) bang may loc
chan khoéng cho dén khi pH cla nudc ria dat trung
tinh (pH = 7).
- Sau khi loc ria, sdy biochar & 90°C trong 24 gi dé
loai bd nudc.

Sunfo héa biochar

Qué trinh sunfo hoa biochar s dung 200ml H,SO4
98% vdi 10g biochar tai 150°C trong thdi gian 12 gig;
sau khi gan loc phan chét rédn da sunfo hoa, rifa chat
ran nay trén may loc chan khéng cho dén khi nudc rira
dat pH=7, sau d6 sdy & 90°C qua dém dé loai bd
nuac.

Diéu ché xuc tdc MSL

Hé théng mao quan trung binh co trat tu clia xic tac
MSL dugc ché tao theo phuong phap khudn mau
mém, s dung tién chét la biochar sunfo hda, chét tao
c8u tric c6 ban chét 1a chét hoat dong bé mat cation
(CTAB). Qua trinh s& bao gém 2 budc: Tao céu tric
mao quan va trich ly d& bd khuodn.

* Tao cdu truc:

- Hoa tan 3 g CTAB vd&i 60 ml H.O trong binh cau
dung tich 500 ml, sau khi CTAB tan hét (co6 thé dun
nhe dung dich dé hod trg qué trinh tan ciia CTAB), bé
sung 240 ml nudc vao;

- Cho tU tir 3 g biochar sunfo hoa vao binh cau dé no
6 thé phan tan déng déu trong toan khéi dung dich;
khudy tron manh qua trinh nay dé hé trg qua trinh
phan tan cla tién chat biochar sunfo hda vao dung
dich;

- Piéu khién pH cla hén hgp trong binh cau vé gia tri
pH=10, st dung dung dich NaOH 0,2 M; khi pH da én
dinh, nang nhiét hén hop dén 70°C, két hap vdi khudy
trén manh trong thdi gian ngung tu 48 gig;

- Sau thdi gian ngung tu, loc tach két tua, ria sach két
tla bang nudc cat trén may loc chan khéng va sdy kho
két tla tai 90°C trong thdi gian 24 gig, thu dugc xuc
tac MSL khi chua tach chét tao cau truc.

* Tdach chdt tao cdu truc:

- Phan tan tir ti 3 g xuc tac MSL trong dung dich hén
hop chita 100 ml CH3OH va 5 ml HCl trong binh cau
250ml, c6 khudy trén

- Nang nhiét dé hdn hap 1én 60°C trong trong thdi
gian 6 gig trong diéu kién khudy trén déu. Sau do loc,
rifa chét ran va sy kho tai 80°C trong thdi gian 24 gid,
thu dugc xtc tac MSL. Xdc tac dugc dac trung bang
cac phuang phép phan tich hda ly nhu XRD, TEM, BET,
FT-IR va TPD-NHs.

T6ng hgp biokerosen tur dau lanh
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Dung cu: Binh céu ba ¢ dung tich 500 ml, may khudy
tlr co thiét bi gia nhiét va cé thé diéu chinh dugc téc
do6 khudy va nhiét do, sinh han ngugc lam mét bang
nudc dé ngung tu metanol, nhiét k& 100°C.

Hoa chéat: Dau lanh, metanol tinh khiét, xtc tac MSL,
codn cong nghiép dé trang rira dung cy, nudc cat 80°C
dung dé rira san pham.

Sau khi 1ap so do thiét bi xong, can chinh xac lugng
xUc tac can thiét cho vao binh phan Ung, dung éng
dong 18y mot thé tich metanol hgp ly vai ty 1é mol
metanol/dau nhat dinh cho thém vao binh phan (ng,
day kin c& binh; tién hanh khudy tron, gia nhiét 10 phut
dé hoat hoa xtc tac; 18y 100ml dau lanh cho vao binh
phan Ung, ndng nhiét dé 1én nhiét do can khado sat va
bat dau tinh thai gian phan Ung. Trong ndi dung bai
béo nay, cac théng sé sau dugc ap dung cho phan
Ung, dua trén cac két qua nghién clu trong nhom:
nhiét do 120°C, thdi gian 3,5 gig, ham lugng xUc tac
10% khéi lugng dau, ty 1é mol metanol/dau la 45/1 va
téc do khudy tron la 400 vong/phut [22].

Sau phan Ung, dé ngudi, loc tach xuc tac. Pua toan bd
hén hop 16ng sang phéu chiét, hdén hop phan tach
thanh hai 16p: I6p dudi chu yéu la metyl este va I&p
dugi cung chifa glyxerin tao ra trong phan Ung trao
déi este, metanol du sau phan Ung sé néi lén 16p trén.
Sau khi tach dugc 16p chilta nhigu metyl este, dem san
phém nay di rira bang nudc dm (60-80°C). Néu trong
qua trinh rlfa c6 sy hinh thanh nhi tuong bén gitra
biokerosen va nudc thi dung dung dich mudi néng
10% NaCl (% khéi lugng so vdi nudc) dé phé nhii. San
phdm metyl este thu dugc Iic nay s& néi lén I6p phia
trén do co ty trong nhe haon nudc ria, dugc thu hoi
sau tUr 5-6 1an rita. Sau do6 san phdm dugc dudi nudc &
nhiét d6 120°C, dé ngudi va can trén can phan tich dé
xac dinh lugng thu dugc.

Két qua va thao luan

Tinh chdt cta nguyén liéu natri lignosunfonat

Natri lignosunfonat dugc téng hgp tu lignin. ciu tao
cla lignin dugc mé téd nhu trong nghién clu [4, 5],
trong dé bao gém rat nhiéu vong tham dugc lién két
vdi nhau qua cac nhom C-H, C-O hodc lién két qua O.
Trong qua trinh cacbon hoda khong hoan toan, céc
vong tham do sé ngung tu véi nhau tao nén cédu trdc
tuong tu biochar. Tinh chat héa Iy cla natri
lignosunfonat dugc phéan tich, két qua dua ra & bang 1.

Bang 1: M&t s6 tinh chét clia natri lignosunfonat
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3 | V&t chét kho, %KL 98,26
4 | B tan trong nudc, %KL 0,83
5 | Ham lugng sunfat, %KL 3,40
6 | Ham lugng canxi va magie, %KL | 0,28
7 | Ham lugng lignosunfonat, %KL | 71,35
8 | Ham lugng duong khur, %KL 4,25
9 | Ham lugng dm, %KL 2,19

T ac ‘F|nh chéat clia natri Gid tr
lignosunfonat

1 Cadm quan B&t mau nau

2 | pH 8,70

Natri lignosunfonat it tan trong nudc va c6 dd &m
thdp. Cau trdc cla natri lignosunfonat cling dugc xac
nhan théng qua phuang phap XRD, dugc dua ra trong
hinh 2.
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Hinh 2: Gidn dd XRD cla natri lignosunfonat
Gidn do XRD cla natri lignosunfonat cho thay nguyén
liéu nay cd cau tric vo dinh hinh, tuong tu lignin c6
trong thanh phan sinh khdi [21].

Cdu trdc cta biochar thu dugc tu natri lignosunfonat
Sau qua trinh cacbon hda khéng hoan toan natri
lignosunfonat, sé& tao thanh biochar. Cau tric cla
biochar cling dugc dac trung theo phucng phap XRD,
thé hién trong hinh 3.
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Hinh 3: Gidn dd XRD cla biochar va natri lignosunfonat
Két qud cho thdy, biochar thu dugc tU natri
lignosunfonat cling c6 c&u tric vé dinh hinh, nhung
thé hién hinh dang khac nhiéu so vdi gian dé XRD clia
natri lignosunfonat nguyén liéu. Diéu nay la kha hap ly
vi qua trinh cacbon hda khéng hoan toan gilp céc

3
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phan tr clia natri lignosunfonat, dac biét la cac vong
tham, ngung tu lai v&i nhau tao ra hé théng da vong
tham ngung tu dac trung cla biochar. Hé théng da
vong thom ngung tu nay cé muc dé vo dinh hinh cao
hon so vdi nguyén liéu natri lignosunfonat do cac da
vong tham lién két véi nhau trong khéng gian 3D véi
mdc do vo trat tu 13n [21]. Gidn d XRD thé hién cdu
trdc vé dinh hinh cla biochar thu dugc tU natri
lignosunfonat, ngugc lai, ¢ hinh dang rét giéng vdi
c4c gian dd XRD cla biochar thu dugc ti nhiéu loai
sinh khéi chita cacbohydrat khac [22, 23], diéu do
chiing t6 du ban chdt nguyén liéu khac nhau, san
phdm biochar thu dugc tir qué trinh cacbon héa khéng
hoan toan cac nguyén liéu doé lai kha tuong dong. Vi
vay, biochar thu dugc tU natri lignosunfonat cling co
thé Ung dung lam tién chat diéu ché xdc tac cacbon
hda dang MQTB theo quy trinh s&t dung chét tao cau
trdc mém, tuong tu cac loai biochar thu dugc tUr cac
loai cacbohydrat khéac.

Gidn db XRD caa xdc tdc MSL

Hinh 4 la gidn do XRD géc hep cua xUc tac MSL di tu
natri lignosunfonat. Gian do cho théy xuét hién cac pic
tai 2 mat phan xa khac nhau, tai géc 28 = 0,3° va goc
20 = 0,5° dac trung cho mat phan xa (100), va goc 26
= 1,3° dac trung cho mat phan xa (110); chiing minh
cho thdy mau xuc tac nay ton tai 2 hé théng MQTB [1,
2,10-20].
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Hinh 4: Gidn doé XRD goc hep cla xuc tac MSL
Su xuét hién cac pic dac trung & cac goc khac nhau la
do thai gian ché tao xUc tac: Trong qué trinh ché tao
xUc tac, thai gian phéan Ung cang dai, lugng dung moi
bay hai ra khdi dung dich cang Ién, dung dich cang trg
nén “ddm dac” hon vdi ndng do cac chat tang dan
theo tién trinh phan Ung. Khi ndng dé chét tao cau
tric CTAB tang dan, cac phéan t& CTAB co xu hudng co
cum lai v&i nhau thanh cac bo; va khi dat va vugt qua
ndng dé mixen tdi han, cac bd nay két hgp véi nhau
thanh cac bé mixen, thuan Igi cho viéc dinh vi céc tién

chét biochar sunfo hoéa 1én dé tao ra cu tric khung
cho vat liéu MQTB. Trong qué trinh téng hop, hinh
thanh cac bé mixen cé kich thudc khac nhau, bo to, bod
nhd dan dén viéc tao céu trdc khong dong déu do do
3 gidn do XRD gbc hep xuét hién céc pic khac nhau.
Ngoai ra, su chuyén dich goc nhiéu xa 20 tU gia tri cao
vé gia tri thdp sau thdi gian thich hap cling la hé qua
cla viéc ngung tu tién chéat biochar sunfo hda trén cac
bé mixen I6n tao thanh khi ndng dé CTAB dat t&i ndng
dd mixen t&i han, lam cho kich thuéc mao quan md&
réng haon, goc nhiéu xa bi dich chuyén vé phia thap
han. Mac du dich chuyén vé phia goc 26 thap hon, do
trat tu clia cac MQTB lai tang lén [5-9].
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Hinh 5: Gian d& XRD gbc réng cua xdc tdc MSL
Gian dd XRD gbc réng clia mau xdc tac MSL (hinh 5)
cho thédy khong xuét hién bat ki moét dinh pic nao cla
c&u truc tinh thé, diéu nay chiing to xdc tac MSL ton tai
chu yéu & trang théi vo dinh hinh. Bay la dang cau tric
mong dgi cho dé x6p cao, dién tich bé mat I6n, phu
hop cho qué trinh téng hop nhién liéu sinh hoc
biokerosen [20, 22, 23].

Két qua do BET cta xtc tdc MSL

Pudng dang nhiét hdp phu-gidi hdp N» cla xdc tac
(hinh 6) cho thdy moét vung tré gitta hai dudng hap
phu va gidi hap phy, trong dé c6 phdn MQTB cla xuc
tc. B& mat riéng clia xuc tac la 189,25 m?/g.

Isotherm Linear Plot
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Hinh 6: Buding dang nhiét hap phu - gidi hdp N cla
xUc tac MSL

Két qua trén hinh 7 mé t& dudng phan bé mao quan
theo thé tich mao quéan cla xdc tac MSL. Budng phén
bé mao quan nay cho théy xtc tac chilfa cac MQTB c6
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dudng kinh tap trung chi yéu & khoang 25 A, ngoai ra
con ¢ cac MQTB ¢é lugng it hon dudng kinh 35 A.
Vay tU két qua cla gian doé XRD va két qua do BET cla
xUc tac d& diéu ché xac nhan dugc rang, xUc tac nay cé
cdu truc MQTB sdp xép trat tu, c6 bé mét riéng tuong
dai lén. Xdc tac trén dugc st dung cho qua trinh téng
hgp nhién liéu biokerosen tU dau lanh.

BJH Desorption dV/diog(w) Pore Volume

Halsay : Faas Correcion
—+— M16-Meso G

dVidiogiw) Pare Valume (antig-A)

T T
100 so0 1,000
Pors Width (A)

Hinh 7: Budng phan bé mao quan cla xuc tac MSL

Hinh thdi hoc cta xdc tdc MSL qua danh TEM

100 nm

Hinh 8. Anh TEM clia xtc tac MSL
Quan st anh TEM trén hinh 8 co thé thdy xuc tac MSL
chita cac kénh MQTB sép x€p gan nhu song song cach
déu nhau, cé trat ty va theo mét hudng. Théng qua
anh TEM c6 thé khang dinh xuc tac téng hgp cd hé
théng mao quan dong déu, sap xép co trat tu.

Gidn @b FT-IR cta xtic tdc MSL

Biochar sau khi nhiét phan v&i muc dich tao hé théng
vong tham da ngung ty, ti€p theo l1a qué trinh cacbon
héa mot phéan bién tinh bang HSO4, qué trinh nay sé&
gén cac nhém mang tinh axit -SOsH [én mang vo dinh
hinh cacbon déng vai tro la tién chét trong qué trinh
ché tao xUc tac. Trong mang cacbon vé dinh hinh, bén
canh nhdm —SOsH con cé cac nhém mang tinh axit

yéu khéac nhu —OH, -COOH, nhu vay dd axit clia xdc
tac bi anh hudng bdi mat dé nhém —SOsH lién két vdi
vong thom da ngung tu. PhS FT-IR dugc dung dé
chiing minh sy c6 mat ciia nhdm dac trung —SOsH va
mét s6& nhom khéc clia biochar va xdc tac MSL téng
hop dugc, qua do danh gid dugc do axit cla xUc tac
téng hap.
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Hinh 9: Ph& FT-IR cla biochar (a) va cla xUc tac MSL
(b)

Nhin vao phé FT-IR cta xuc tac MSL, dua ra cac nhan
xét sau: cac nhdom —OH (ctia rugu) dao déng & khoang
tan s6 3400 cm™, lién két C=C (trong vong thom da
vong) dao dong & tan s6 1600 cm™!. Ngoai cac lién két
dac trung cla cdu tric biochar, c6 thé thdy su xuat
hién dao dong clia nhém O=S=0 (trong nhém -SOsH)
dao déng tai tan s6 1200 cm™, lién két S=O dao déng
tai tan s6 khoang 1000 cm™, dao déng ctia nhom S-O-
C & khoang tan s6 700 cm™ [9-11]. Nhu vay, thay rang
nhom dac trung -SOsH da dugc dinh trén cdu tric
vong thom cla biochar. Ngoai ra trén phé FT — IR cla
mau biochar thay xuét hién nhém tai tan s6 2200 cm™,
day la dac trung nhdm CN [20]. Nhém nay khéng xudt
hién & mau xdc tac, diéu nay c6 thé do nhom dé bi
thly phan trong qua trinh ché tao.

Masakazu Toda va céng sy [3] nghién clu va cho rang
khi cacbon héa mét phan sinh khéi & nhiét do cao, sé
tao ra moét hé théng da vong thom ngung tu cé céc
nhom chiic dac trung nhu —OH, -COOH. Hé théng da
vong thom ngung tu c6 cau tric vé dinh hinh, bén
canh hé théng da vong, qué trinh con tao ra cac san
phdm phu la cac chudi hydrocacbon mach ngén nhu
axit, rugu; cac san pham nay hau nhu dugc tach loai
bang qué trinh loc rifa xdc tac. Qua trinh sunfo hoa vdi
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muc dich gan nhém —SOsH lén hé théng vong thom
da ngung tu, da lam tang dang ké do axit clia xUc tac,
tang kha nang én dinh cla cac tdm axit gilp cai thién
dang ké hoat tinh cla xtc tac sau qua trinh st dung va
tai sinh.

Két qua TPD-NH3 cua xuc tdc MSL

TPD-NHs 1a mot phuong phép hiéu qua dé nghién ciu
dac tinh axit cla xUc tac: Iuc axit va lugng tam axit trén
bé mat xdc tac. Két hgp vdéi phuong phép EDX, tac gia
da khang dinh réng viéc gan nhom chic nang — SOsH
lén hé théng vong da vong thom cla biochar thong
qua qué trinh sunfo hdéa lam tang dang ké tinh axit cla
xUc tac.

TCD Signal (a.u.) vs. Time
TCD Signal fa.u.) - TPD_NH3_10 Cimin Temperature - TPD

Vi

[ ™
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b
g
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Hinh 10: Gidn d& TPD-NH; clia xtc tac MSL

TU céc két qua thu dugc tU gidn dé TPD-NH; clia xdc
tac nhu nhiét dé gidi hap, lugng NHs tiéu thy, thu dugc
bang 2 két qua sau.

TU bang 2 c6 thé théy, xtc tac thu dugc ¢6 3 loai tam
axit gdbm tam axit trung binh, tdm axit trung binh —
manh va tdm axit manh tuang Ung vd&i cac khodng
nhiét dé la < 400°C, tU 400-500 °C va > 500 °C.

Bang 2: Céc thong s6 thu dugc tif phuang phép TPD-

55 80 @8 70 75 80

nhing 1ap luan trén théy rang tam axit manh cé nhiét
doé gidi hdp cao nhéat, gia tri do la 534,6 °C, bén canh
do thé tich NHs tiéu thu khong hé nhd, gia tri do dat
43,87 ml/g dugc so sanh vai cac axit ran khac nhu
zeolit la cao haon rat nhiéu lan. Biéu dd ching to xic
tac t6ng hop ¢é tinh axit manh, mong dgi sé c6 hoat
tinh cao vd&i qua trinh trao déi este dé chuyén hda dau
thuc vat.

Két qud téng hop biokerosen tir ddu lanh trén xic tdc
MSL

Phan tich tinh chdt nguyén liéu

Nhién liéu biokerosen yéu cau cac chi tiéu rat dac thu
do muc dich Ung dung la cho may bay phan luc. Ngoai
tinh chat vé chiéu cao ngon IUa khéng khoi, nhién liéu
biokerosen c&n phai cé nhiing tinh chét thich hgp cho
moi trudng lam viéc trén dd cao hang chuc ngan mét
nhu dé nhét, dé 6n dinh va tinh linh déng tai nhiét d6
thdp. Do vay, nguyén liéu s& dung cho san xudt
biokerosen cling can c6 nhiing tinh chat dac thu va
dugc lua chon kj. Bé tai nay s& dung ngudn nguyén
liéu cho qué trinh san xuéat biokerosen la dau lanh, do
yéu cau cla nhién liéu phan lyc sinh hoc la can ¢4 doé
nhét db nhd, tinh én dinh va tinh linh déng cao tai
nhiét d6 thdp. Cac tinh chat dau vao cla déu lanh sau
khi xCr ly cac tap chat ca hoc va sdy dudi nudc (dua ra
trong phan thuc nghiém) dugc thé hién & bang 3.
Bang 3: Mot s6 chi tiéu déc trung hda ly clia dau lanh

NH3

Tam axit Nhiét Thé tich Mat do
do, °C NHs, ml/g tam,

mmol/g
Trung binh 385,9 21,20 0,95
Trung binh 426,5 184,59 8,24

—manh

Manh 534,6 43,87 1,96

DE y thdy rang thé tich NHs tiéu thu cla tdm axit trung
binh — manh dat gia tri r&t cao 184,59 ml/g, méat do
tdm chiém 8,24 mmol/g, nhiét dé giai hdp 426,5 °C,
tuy nhién diéu quan tdam nhét déi vdi xdc tac la doé
manh cla tdm axit hay tdm hoat tinh clia xUc tac, tam
hoat tinh cang manh thi nhiét dé giai hdp cang cao. Tu

Céc chi tiéu Phuong phép Gia tri
Ty trong tai 25°C ASTM D1298 0,9296
Po6 nhét ddng hoc
, ASTM D445 40,39
G 40°C, cSt
Piém chay, °C ASTM D97 -20,15
Chi s& xa phong,

ASTM D464 192,0
mg KOH/g
Chi s6 axit,

ASTM D664 0,5
mgKOH/g
Chi s6 iot, g 1/100g BS EN1411 141,6
Diém chdp chay, °C ASTM D93 238,2
Ham lugng nudc,

ASTM D95 321
mag/kg
Tap chit co hoc,

BS EN12622 183
mag/kg
Ham luong —cdn | o1yt pigg 2
cacbon, mg/kg
Nhiét tri, MJ/Kg ASTM D2015 32,3
MU ) Tropg sruot,

Nau sam

MUi - Bdc trung
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Bang 3 cho thdy nhiét d6 chdp chay cta dau lanh la
kha cao (238,2°C), ty trong la 0,9296; nd phu hgp vdi
ty trong clia cac triglyxerit clia cac géc axit béo tang tu
0,895-0,914. Chi s6 iot cao cho biét nhiéu lién két boi
trong céac hydrocacbon & thanh phén déu lanh, do do
nhiét dé déng dac clia dau lanh thap thich hgp cho chi
tiéu diém déng dac thap cua nhién liéu phan luc.

Két quad qua trinh téng hop biokerosen

Sau tat ca cac qué trinh khdo sat, nghién clu da thu

dugc bd cac thong sé cong nghé thich hgp cho phan

Uing trao déi este vdi dau lanh dé thu biokerosen dugc

thé hién & bang 4 sau.

Bang 4: Téng hap cac diéu kién cong nghé téi uu cho
qua trinh tng hop biokerosen

Diéu kién cong nghé Gia tri
Lugng dau, ml 100
Nhiét d6 phan Ung, °C 120
Thdi gian phén Ung, gi¢ 3,5
Ham lugng xdc tac, % kI dadu | 10

Ty 1é mol metanol/déu 45
Téc dé khudy trén, vong/phut | 400
Hiéu suét tao biokerosen, % | 92,4

Abundance

TIC: METYLESTE
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1.2e+07

1e+07

8000000
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6000000
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4000000 19.28

2000000 19.18
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Y
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Hinh 11: K&t qua GC-MS clia san pham biokerosen tur
qué trinh chuyén hoa este tir dau lanh
San phém thu dugc sau qué trinh tinh ché (loc, ria,
tach nudc) la cac metyl este vdi cac géc axit béo co
trong nguyén liéu. San phdm dugc phén tich bang
phucng phép sac ky khi — khéi phé (GC-MS) dé xac
dinh thanh phan cac géc axit béo. Thanh phan axit béo
trong san pham dugc thé hién bang 5 va hinh 11.
Bang 5: Thanh phén axit béo trong sdn phdm

STT | Tén axit béo | C4u tric | Cong thic Tflanh
phan, %
1 Palmitic C16:0 CisH320; 7,09
2 Oleic C18:1 C18H3402 83,43
3 Linolenic C18:3 CigH300; 2,95
4 Stearic C18:0 CigH360: 5,76
Téng, % 99,23

TU két qua GC-MS cla biokerosen téng hop tu dau
lanh c& thé théy, xudt hién nhiéu pic c6 thdi gian dac
trung cho cac metyl este cla cac loai axit béo, nhiing
pic dac trung c6 ham lugng I8n nhét la; metyl palmitat
7,09%, metyl oleat 83,43%, metyl linolenat 2,95%,
metyl stearat 5,76%, ngoai ra con mét sé este khac vdi
ham lugng nhd. Thanh phan cla cac metyl este co
mach cacbon tir C16 dén C18. Thanh phan cac géc axit
nay phu hgp vai thanh phan cac gdc axit trong dau
lanh, déng thdi cling phu hgp véi khoang séi clia phan
doan kerosen lam thanh phan pha ché nhién liéu phan
luc.

TU két qua phan tich san phdm & trén va ti bang chi
tiéu dac trung clia nguyén liéu dau lanh théy rang, san
phdm biokerosen qua qué trinh trao déi este chia it
tap chat, hdu nhu khéng chda S clng nhu
hydrocacbon thom, dan dén qué trinh chay sach dap
Ung t6t cac yéu cau vé kha nang chéy sach cla nhién
liéu phan lyc théng qua chi tiéu chiéu cao ngon Ia
khong khoi. Thanh phan clia cac metyl este ¢4 mach
cacbon tur C16 dén C18 gan vdi khoadng mach C tu
nhién liéu phan luc (C11+C16). Hon nita, ham lugng céc
metyl este chua bdo hoa trong san phédm cao nén dé
linh déng cla sdn phdm biokerosen tét & nhiét do
thap.

Tuy nhién, san pham biokerosen ti dau lanh van c6
mat han ché nhu: nhiét tri chua dép Ung dugc gia tri
nhiét tri cho phép so vd&i tiéu chudn cla nhién liéu
phan luc (42,8 MJ/kg). Biém bang cla biokerosen tu
dau lanh van qué cao (-20,15°C so vdi tiéu chudn can
co la -47°0).

Két luan

Ché tao thanh cong xuc tac cacbon hda dang MQTB
trén cd s& lignin (xc tac MSL), di tU tién chét natri
lignosunfonat theo phuong phap khudn mau mém.
XUc tac chlta hé théng MQTB trét tu, co Iuc axit manh
va bén viing nhd c6 cac nhdm —SOsH lién két véi hé
da vong tham ngung ty;

Xac dinh d&c trung hoa ly cla dau lanh, day la nguyén
liéu phu hgp cho qué trinh téng hop biokerosen. Dau
lanh c6 mach cacbon tuy dai, nhung do chita nhiéu
lien két déi nén co tinh linh déng cao tai nhiét dé thap,
la mét trong nhiing tinh chét quan trong nhét cla
nhién liéu phan lyc sinh hoc. Ngoai ra, dau con c6 dé
nhét thap, tinh 6n dinh va dé axit rat thap, nén co thé
st dung ngay vao qué trinh t6ng hgp biokerosen ma
khéng phai qua tinh ché;

Hoat tinh clia xUc tac MSL rét cao, khi cho hiéu suét
thu biokerosen dat t&i 92,4% trong diéu kién nhiét d6
khéng cao. San pham biokerosen chita hau hét la cac
metyl este c6 ham lugng lién két déi I6n, ddng nhu

7
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mong dagi vé thanh phan clia mét loai biokerosen dién

hinh;

San phdm biokerosen it tap chat, hau nhu khéng chia
luu huynh cling nhu hydrocacbon thom, déap ng tét
cac yéu cau vé kha nang chay sach cla nhién liéu phan
lyc théng qua chi tiéu chiéu cao ngon Ita khong khoi.
Tuy nhién, biokerosen tir dau lanh van cé méat han ché
nhu: nhiét tri con thdp nén dé c6 thé st dung nhién
liéu nay, cadn phadi pha ché vdi nhién liéu phan luc
truyén théng, déng thai dua thém phu gia dé cai thién
tinh chat clia nhién liéu.
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