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Bai bdo trinh bay két qua nghién citu qud trinh trich ly ddu vi tdo tir sinh khéi vi tdo Botryococcus sp., nhiét phén
chdm ba vi tdo sau trich ly dé thu dau sinh hoc (bio-oil), phédn tich cdc sadn phdm dau vi tdo va bio-oil thu duogc theo
phuong phdp sdc ky khi - khéi phé (GC-MS). Thanh phdn ctia dau vi tdo ngoai cdc acid béo tu do va triglyceride con
chira mét lugng I6n hydrocarbon chii yéu la C, H,_ - mét thanh phdn quy ndm trong phédn doan nhién liéu diesel, c6
tri sé cetane cao; bio-oil chira khd nhiéu di nguyén té nén cé nhiét tri thdp, cdn tdch oxygen (O) va nitrogen (N) bdng
cdc phan iing nhu hydrodeoxygenation (HDO), hydrodenitrogenation (HDN) héa dé téng hop cdc loai nhién liéu sinh

hoc khdc.

Tirkhéa: Ddu vi tao, bio-oil, sinh khéi vi tdo, trich ly, nhiét phdm chdm.

1. Giéi thiéu

Sinh khai vi tdo dugc xem la nguyén liéu thé hé tha il
dién hinh cho sdn xuat nhién liéu sinh hoc, véi tiém nang
I6n va c6 kha nang canh tranh véi nhién liéu truyén théng
[1-3]. MOt quy trinh san xudt nhién liéu sinh hoc biodiesel
dién hinh tU sinh khéi vi tdo gém cac buéc sau: nudi cdy,
thu hoach, ép, sdy dé thu vi tdo khé; trich ly 18y dau bang
dung méi; tng hap biodiesel tir dau vi tao trich ly dugc
[4]. Ba vi tdo sau qua trinh trich ly (c6 thé chiém tdi trén
70% khoi lugng vi tdo ban dau) thudng dung trong chén
nudi hodc lam phan bon [4]. Theo két qua nghién clu
[5 - 7], ba vi tdo c6 thé tiép tuc tao ra nhién liéu qua qua
trinh nhiét phan tao dau nhiét phan hodc dau sinh hoc
(pyrolysis oil hodc bio-oil), sau d6 tach O va N bang cac
phan tng HDO, HDN héa. Do d6, qua trinh san xuat nhién
liu sinh hoc tu sinh khéi vi tdo sé tan dung dugc t6i da
lugng nguyén liéu ban dau.

Nhiét phan la qua trinh bé gay mach carbon cla
lignocellulose bang nhiét (cracking nhiét). San pham thu
dugc goém ca 3 dang: ran, l6ng va khi. Tuy thudc vao diéu
kién nhiét phan nhu nhiét d6, téc d6 gia nhiét, méi trudng,
téc dé dong khi mang, kich thudc nguyén liéu... ma hiéu
suat thu dugc va su phan bé san phdm khac nhau. C6 thé
chia nhiét phan thanh 3 loai: nhiét phan cham, nhiét phan
nhanh va nhiét phan flash [9, 10].

- Nhiét phan cham: T6c d6 gia nhiét cham, nhiét d6
nhiét phan t6i da khoang 500°C. Thai gian luu clia hoi
nhiét phan tur 5 - 30 phdt nén sé tiép tuc phan Ung vai cac
chat khac tao ra than hodc moét s6 san pham I6ng. Nhiét
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phan cham cé nhugc diém la hiéu suat tao than cao, hiéu
suat tao dau va khi thap.

- Nhiét phan nhanh: T6c dé gia nhiét I6n, nhiét
dé nhiét phan khoang 500 - 650°C, thai gian luu ngan,
khoang 0,5 - 5 giady. Do qua trinh phan hly xay ra nhanh,
& nhiét dé rat cao nén san pham tao thanh chu yéu la khi.
Cac khi nay khi dugc lam lanh mét phan sé ngung tu tao
thanh sadn pham léng (bio-oil).

- Nhiét phan flash: T6c dé gia nhiét rat nhanh
(khoang 5.000°C/phut) va thai gian luu rat ngén (duéi 1
gidy). Vi vay, hiéu suat tao than giam, hiéu sudt tao dau va
khitdng. Day la phuong phap uu viét nhat dé chuyén rom
ra thanh nhién liéu. Tuy nhién, cdng nghé nay phuc tap va
¢6 chi phi cao.

Bai bdo gidi thiéu qua trinh trich ly, phan tich dau vi

tdo tU sinh khéi vi tdo kho Botryococcus sp. va qua trinh
nhiét phan ba vi tdo va phan tich dau sinh hoc (bio-oil) thu
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dugc tir qua trinh d6. Dau vi tdo va bio-oil cé tiém nang
lam nguyén liéu cho qua trinh téng hop biodiesel va cho
qua trinh HDO va HDN hoa dé tao ra cac loai nhién liéu
sinh hoc khac.

2. Thuc nghiém

2.1. Trich ly ddu vi tdo tir sinh khéi vi tdo khé
Botryococcus sp.

Dung c6c dong 400ml dung méi hén hgp ethanol/n-
hexan theo cac ty 1& khac nhau vao binh ciu 3 ¢6, sau do6
cho tu tir 509 sinh khaéi vi tdo khé vao binh, bat khuay tur
vGi téc do 500 vong/phat, lap sinh han ngugc, nhiét ké
vao nhanh cla binh cau, nhanh con lai day kin dé tranh
that thoat dung méi. Bat bép gia nhiét tur tir cho hén hop
téi nhiét do can dat, duy tri nhiét do va téc d6 khuay do
trong sudét thai gian trich ly. Nhiét dé dugc theo déi bang
nhiét ké va diéu chinh bang cach tang/giam chic nang
gia nhiét ctia bép dién. Sau khi hoan thanh qua trinh trich
ly, @& nguoi hén hgp tdo va dung méi réi loc hdn hop nay
bang may loc hut chan khéng dé tach dich chiét ra khoi
ba tdo. Dich chiét dugc dua di chung tach dé loai dung
moi. Dung moi dé bay hai dugc ngung tu nha sinh han
lam lanh bang nudc va thu hoi vao binh chia dé tai su
dung. Luong dau béo thu dugc dem can dé xac dinh khéi
lugng. Khéi lugng tao kho: 50g, luong dung moi: 400ml.
Hiéu suat tach dau tinh theo khéi lugng tdo kho (%) =
(m,,/50) x 100. Hiéu suat nay xac dinh lugng dau duoc
tach ra so v&i lugng sinh khoi vi tao ban dau.

Cac diéu kién khao sat cho qua trinh trich ly nhu sau:

- Nhiét doé: 40, 50, 60 va 70°C; gilr nguyén thai gian
trich ly 10 gig, ty lé thé tich n-hexan/ethanol 1a 1,5/1.

- Thdigian: 4, 6, 8, 10 va 12 gig; gilr nguyén nhiét dé
trich ly 60°C, ty 1& thé tich n-hexan/ethanol la 1,5/1.

- Tylé thé tich n-hexan/ethanol: 3/1; 2,5/1; 2/1; 1,5/1
va 1/1; nhiét do trich ly 60°C, thai gian trich ly 10 gio.

2.2. Nhiét phdn ba vi tdo theo quy trinh nhiét phan chém

Quy trinh trich ly sinh khéi vi tao thu dau béo dugc
nghién ctu chi tiét trong bai bao [8]. Sau khi tach hét dau,
phan ran con lai goi la ba tao. Qua trinh nhiét phan ba vi
tdo dugc thuc hién trong thiét bi nhiét phan cham, gian
doan trong moi truong khi quyén N, véi cac diéu kién
thich hop (sé dugc khédo sat trong phan thao luan két
quad). Quy trinh cu thé dugc mé ta nhu sau:

Ba vi tdo dugc can vai lugng nhu trén tron déu véi
100g cat khé sach réi dua vao binh nhiét phan. Sau khi

doéng kin binh, khi N, véi luu lugng 120ml/phut duoc
théi vao dé hut hét khéng khi trong binh ra va ¢é dinh
luu lugng nay trong sudt qua trinh nhiét phan. Sau thoi
gian 30 phut théi khi, bat cong tic gia nhiét va dat nhiét
dé nhiét phan. Qua trinh nhiét phan xay ra tao san phdm
dang hoi dugc ngung tu bang sinh han nudc dé lay ra
ngoai. Thai gian nhiét phan tinh tu khi nhiét d6 dat nhiét
dé khao sat. San pham 16ng thu dugc dem chung cat dé
tach nudc sinh ra trong qua trinh nhiét phan. Sau do, san
pham dugc chuyén tir 6ng ludng sang 3 c6c dung san
pham: c6c 1 (sdn phdm nhe) khi nhiét d6 dat 95°C; cdc
2 (cht yéu la nudc) khi nhiét do dat tur 95 - 110°C; coc 3
khi nhiét do dat trén 110°C va két thic qua trinh chung
cat (khong con chat 16ng chay ra). Tron 1an c6c dung san
pham 1 va c8c dung san pham 3 thu dugc dau sinh hoc da
tach nudc. San pham dau sinh hoc nay dugc chung cat lai
theo tiéu chudn ASTM D 86 dé xac dinh thanh phan cat.

2.3. Xdc dinh cdc chi tiéu ky thudt cia bd vi tdo va dau
sinh hoc

Cac tinh chat hoa ly ctia ba vi tdo va dau sinh hoc déu
dugc xac dinh tai Vién Ky thuat Xang dau, Bd Quéc phong
theo cac tiéu chudn quéc t&. Thanh phan hoéa hoc clia dau
vi tdo va dau sinh hoc dugc xac dinh theo phuong phap
GC-MS tai Khoa Héa, Truong Pai hoc Khoa hoc Tu nhién,
Pai hoc Quéc gia Ha Noi, bang may sac ky khi GC 6890
MS5898, cot mao quan HT-5MS. Chuong trinh nhiét do:
tang nhiét d6 tu 45°C Ién 290°C, gilt nhiét do 45°C trong 5
phut, sau dé tang nhiét dé vai téc d6 50°C/phit dén nhiét
dd 290°C va gilt & nhiét d6 nay trong 10 phut. Dau vi tdo
dugc xac dinh theo 2 lan do GC-MS: trudc methyl hoa va
sau khi methyl hoa, thuc hién tai Trung tam Gido duc va
Phat trién Sac ky, Dai hoc Bach khoa Ha Néi theo cac quy
trinh ctia quy chudn quéc té.

3. Két qua va thao luan

3.1. Nghién citu dnh huéng cia cdc diéu kién trong
qud trinh trich ly ddu vi tdo tir sinh khéi vi tdo khé
Botryococcus sp.

3.1.1. Anh huéng cta nhiét dé trich ly

Bdng 1. Anh huting ctia nhiét d6 trich ly t6i hiéu qud tdch ddu
Nhiat do 40°C  50°C  60°C  70°C  80°C
Khéilugng ddu (g) 13,75 1570 1620 11,56 10,62
Hiéu suat (%) 27,50 30,14 3240 23,12 21,24

Két qua Bang 1 cho thay khi tang nhiét dé trich ly ti
40°C 1én 60°C thi hiéu suat tach dau tang lén dang ké vi khi

nhiét do tang sé thuc ddy qua trinh thadm thau cta dung
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méi vao bén trong té bao va nang cao kha nang hoa tan
cla cac chat trong dung moi, tang téc do hoa tan, ti do
tang hiéu qua cta qua trinh trich ly. Khi nhiét d6 tang téi
70 - 80°C thi hiéu suat tach dau lai giam xuéng bdi & cac
nhiét d6 nay dung moi da séi va bay hai rat manh, du c6
sinh han ngugc héi luu nhung van that thoat mot lugng
dung méi dang ké va khéng dam bao hiéu suat clia qua
trinh trich ly. Do d6, nhiét d6 trich ly dugc chon la 60°C.

3.1.2. Anh huéng caa thdi gian trich ly
Bding 2. Ainh hutdng ciia thoi gian trich ly t6i hiéu qud tdch ddu
Thai gian 4gi6 69gi0 8gid 10gid 12gio
Khéilugngdau(g) 9,36 11,16 1506 16,20 16,20
Hiéu suat (%) 18,72 22,31 30,12 32,40 32,40

Khi tang thai gian trich ly, hiéu qud ctia qua trinh tach
dau tang dan lén. Trong khodng thai gian tir 4 - 8 gid, hiéu
suat ca qua trinh tach dau tang nhanh do néng dé céac
chat trong dung méi thap, téc dé hoa tan cac chat vao
trong dung moi cao, hiéu suat tach dau tuong ng tang
tr18,72% lén 22,31% va 30,12%. Sau 8 - 10 gi& chiét, ndbng
dd cac chat trong dung méi cao, téc dd hoa tan cham,
hiéu suat tach dau tang tir 30,12% lén 32,4%. Khi thoi gian
tach la 12 gio thi hiéu suat tach dau khéng tang 1én nira
do da dat dén trang thai can bang. Do d6, nhom tac gia
chon thai gian trich ly [a 10 gio.

3.1.3. Anh huéng cta ty Ié dung mai chiét hexan/ethanol
Bding 3. Anh hugng ciia ty Ié hexan/ethanol t6i hiéu sudt tdch ddu
Ty lé
Hexan/ethanol

Khéi lugng dau (g) 9,17 11,58 18,68 16,20 14,10
Hiéu suat tach (%) 1834 23,16 37,36 32,40 28,20

31 2,5/1 2/1 1,5/1 1Al

Két qua khao sat cho thay, khi lugng hexan/ethanol
cao (3/1; 2,5/1) thi hiéu suat tach dau tueng doi thap.
biéu nay dugc giai thich la do lugng ethanol trong hén
hgp it nén khé tach triét dé cac hgp chat khéng phan
cuc. Nguac lai, khi lugng ethanol nhiéu hon, hexan thap
hon thi kho tach triét dé cac chat khéng hodc it phan cuc.
Thuc té nghién cu cho thdy ty I& dung méi thich hop
dé c6 thé tach déng thai cac hydrocarbon cling nhu céc
acid béo, cac triglyceride trong dau vi tdo Botryococcus
sp.la 2/1.

TU két qua nghién ctu, nhém tac gia da chon diéu
kién cho qua trinh trich ly dau vi tao tir sinh khéi vi tdo kho
Botryococcus sp., nhém tac gia da chon diéu kién cho qua
trinh trich ly: nhiét 6 60°C, thai gian 10 gig, ty 1é thé tich
n-hexan/ethanol 2/1. Véi diéu kién nay, lugng dau tach ra
dat 37,36% so vai khéi lugng sinh khéi vi tdo kho.
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3.2. Xdc dinh thanh ph@n héa hoc trong ddu vi tdo

Dau vi tao dugc phan tich theo phuong phap GC-MS
& 2 diéu kién: (1) trudc khi methyl héa dé xéac dinh thanh
phan cac chét c6 d6 bay hoi thap hon triglyceride va céc
acid béo tu do; (2) sau khi methyl hoa nham xac dinh cac
thanh phan con lai gom: céc triglyceride va cac acid béo
tu do. Sdc ky d6 dugc thé hién trong Hinh 1 va 2, két qua
dinh tinh va dinh lugng thanh phan cac chat dugc thé
hién trong Bang 4.

Da4u vi tdo ngoai cac thanh phan chinh la acid béo tu
do va triglyceride con chia mét lugng I6n hydrocarbon
chii yéu la C H,. Bay la hydrocarbon nam trong phéan
doan nhién liéu diesel va co tri s6 cetane la 100, nén sau khi
tach khoi dau c6 thé sit dung lam nhién liéu hodc cac tng
dung khac, nhiing phan acid béo tu do va triglyceride c6
thé chuyén hoa thanh cac methyl ester (biodiesel-B100).
Thanh phan ctia dau vi tdo Botryococcus sp. ma nhom tac
gia xac dinh dugc (Bang 4) phu hgp vaéi két qua nghién
cUlu cta Dayananda [5].

3.3. Két qud xdc dinh cdc tinh chét héa ly déc trung cia
ba vi tdo va ddu sinh hoc

Qua trinh chiét tach dau tu sinh khéi vi tao da loai
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Bding 4. Thanh phdn cdc chdt va cdc géc acid béo trong ddu vi tdo Botryococcus sp.

T Th"('p'-’:"::‘) luu Tén hop chat Céng thiic ;’hlf:gl 'I"l:‘::é
1 2,308 Methyl isobutyl keton CsH120 1,70
2 2,383 n-butyl methyl cacbinol CsH140 2,24
3 14,042 3,7 - Dimethyl nonane CiiH2a 0,81
4 14.783 Dihydroactinidiolide Ci1H1602 0,25
5 17,025 1-hexyl-3-methyl cyclopentane Ci2Has 0,86
6 17,192 n-undecanol Ci1H20 0,95
7 17,558 n-heptadecane Ci7H3s 26,49
8 19,767 Neophyltadiene CaoHss 0,65
9 20,142 Isobutylphtalate Ci6H2204 1,49
10 20,442 Octadecanol DB5-2896 CisH3s0 0,62
1 21,608 1,2-benzene dicarboxylic acid, 2-butoxy-2-oxoethyl butyl ester Ci8H2406 2,21
12 23,792 Phytol Ca0H100 1,28
13 28,750 Heneicosane<N->(C21)DB5-2931 Ca1Has 0,37
14 29,142 Bis(2-ethylhexyl) phtalate CaaHss 1,36
15 29,242 Triphenylphosphine oxide CigH1s0P 0,65
16 5,200 Palmitoleic, ester Ci7H3206 3,41
17 5,383 Hexadecanoic, ester Ci7H3402 30,68
18 6,017 3,6-octadecadienoic, ester CigH340, 0,03
19 6,467 Hexadecanoic, 14-methyl-, ester CisH3602 0,17
20 7,200 6,9,12-octadecatrienoic, ester Ci9H3202 9,34
21 7,425 9,12-octadecadienoic(Z, Z), ester CigH340, 8,37
22 7,517 9-octadecenoic(Z), ester CigH3602 5,62
23 7,600 16-Octadecenoic, ester CigH3602 1,65
24 7,900 Octadecanoic, ester Ci9H3602 0,99
25 9,508 10-nonadecenoic, ester C20H3502 0,12
26 10,958 7,10,13-eicosatrienoic, ester C21H3602 0,33
Bding 5. Mt s'tinh chdt ctia ba tdo Bding 6. Mt sd'tinh chdt ctia bio-oil sau khi tdch nudc
T Cac chi tiéu Ph:::gi::ap Gia tri T Tinh chat :I:.él:tnhg& Gia tri
1 Tytrong tai 15,5°C ASTMD 1298 0,25 1 Ty trong tai 15,5°C ASTMD 1298 0,96
2 Ham lugng lipid (%) TCVN 7083:2002 03 — = "
3 Hamluong protein (%) TCVN 4328:22001 40,2 2 Nt"et ‘?Q Cf‘dp chay 0 - ASTMD 92 .
. Ham luong ASTM E 1821 483 3 D?,nho‘t fik)ng hoc (40°C, mm?/s) ASTM D 445 0,8
carbohydrate (%) ! 4 Diém chay (°C) ASTMD 127  -35,2
5  Ham lugng khac (%) Con lai 1,2 5 Thanh phan cat (°C) ASTM D 86
6 Do f'ﬁm (’%) ASTM D 2216 2,86 Nhiét d6 s6i dau (°C) 160
7 Chatboc A(’%? ASTM D 3175 79,1 10% 183
8 Carbon co dinh (%) ASTM D 3172 15,54
9 Tro (%) EN 14111 25 >0% 265
10 Mau - Vang sam 90% 330
11 Mui - Hoi Nhiét dé s6i cudi (°C) 335

dugc cac triglyceride, acid béo ty do. Do d6, ba vi tdo chi
con cac thanh phan chi yéu nhu carbohydrate (trong tinh
bét hodc cellulose), protein. Ham lugng chat béc cé trong
thanh phan sinh khéi vi tdo hay ba vi tdo déu cao (khoang
75 - 80%), nhiét tri ca sinh khoéi ba vi tdo khoang 21MJ/
kg - gan bang nhiét tri clia cac sinh khéi lignocellulose.
Thanh phan dinh duéng cta sinh khoi ba vi tdo c6 mét

6  Chisé acid (mg KOH/g)
Nhiét tri (MJ/kg)
8 Ham lugng nudc (mg/kg)

ASTM D664 0,53
ASTMD 240 296
ASTM D 95 18

luong 1én protein (chiém tir 35 - 40%) khién ham lugng N
c6 trong sinh khéi ciing nhu cac sdn pham nhiét phan kha
cao. Céc tinh chat hoa ly ctia dau sinh hoc dugc thé hién
trong Bang 6.
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Két qua Bang 6 cho thay, dau sinh hoc thu dugc cé
do nhét rat thap (0,8mm?/s), ty trong kha cao (0,96), c6
nhiét d6 séi dau dat 160°C va nhiét tri khéng cao (29,6MJ/
kg), chiing té dau chiéia ham lugng di nguyén t6 (O va N)
cao, can phai thuc hién cac phan tng tach loai O, N (nang
cap nhién liéu) mai thu dugc nhién liéu hydrocarbon.
Thanh phan héa hoc ctia dau sinh hoc dugc xac dinh theo
phuong phap GC-MS.

3.4. Két qud khdo sdt cdc yéu té dnh huéng dén qud trinh
nhiét phdn chaém

3.4.1. Anh huéng caa nhiét dé phan ting

Thai gian, téc d6 khudy ty & cat/ba vi tdo dugc cd
dinh dé€ khao sat anh hudng cta nhiét d6 dén hiéu suat
thu sdn pham ldng (hiéu sudt Idng & day la hiéu suat léng
thu dugc sau khi da tach nudc). Qua khao sat so bo, qua
trinh nhiét phan xay ra trong khodng 250 - 450°C, trong
d6 phan tng dién ra manh nhat & 350 - 450°C.

Tién hanh nhiét phan ba vi tdo & cac nhiét d6 khac
nhau: 250°C, 300°C, 350°C, 450°C dugc khéng ché bang
role tu ngat. Qua trinh nhiét phan tién hanh trong thoi
gian phan tng la 1,5 gig, véi lugng ba vi tao la 100g, va ty
|é cat/ba vitdo = 1/2.

Hinh 3 cho thay hiéu suat thu san pham 1dng dat cuc
daila 50,3%, & nhiét d6 400°C. Khi tang nhiét dé nhiét phan
tlr 250 - 400°C thi hiéu sudt thu sdn pham I6ng tang do khi
& nhiét do thap, nhiét dd chua du dé thuc ddy qua trinh bé
gay mach phan td. Khi tang nhiét d6 nhiét phan tu 400°C
lén 450°C thi hiéu suat I6ng gidam do qua trinh nhiét phan
xay ra manh hon, sau va tao nhiéu san pham khi. Nhu vay,
nhiét d6 thich hgp dé nhiét phan ba vi tdo la 400°C.

3.4.2. Anh huéng ctia théi gian phdn ting

Sau khi xac dinh dugc nhiét d6 cracking téi uu, nhém
tac giad xac dinh thai gian phan (ing téi uu. Lugng nguyén
liéu ba tdo, nhiét dé phan ung, ty 1é cat/ba vi tdo dugc gilr
¢6 dinh dé khao sat anh hudng cuta thdi gian phan tng
dén hiéu suat thu 1dng cia qua trinh. Nhom tac gia khao
sat phan (ng & cling cac diéu kién: nguyén liéu ba vi tdo
(100g), nhiét d6 phan ting (400°C), ty |é cat/ba vitdo =1/2,
trong cac khodng thai gian khac nhau (Hinh 4).

Hinh 4 cho thdy thai gian phan (ng thu dugc nhiéu
san phdm nhat 1a 2 gid, vai hiéu suat thu bio-oil dat 53,4%.
Khi tang thai gian phan tng 1én 2,5 gio, phan tng bé gay
mach dat trang thai can bang tai nhiét dé 400°C nén hiéu
suat khéng tang, dan dén su tiéu ton nang luong khong
can thiét. Nhu vay, nhém tac gia chon thai gian thich hop
cho qua trinh nhiét phan la 2 gio.
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3.4.3. Anh huéng ctia ty Ié khéi luong cdt/ba vi tdo

Nhom tac gia khao sat su anh hudng cla ty 1& khoi
lugng cat/ba vi tdo dén hiéu suat thu bio-oil véi luong
nguyén liéu ba vi tdo la 100g, nhiét d6 phan tng 400°C va
thai gian phan Ung 2 gis (Hinh 5).

Khi tang ty 1& khéi lugng cat/ba vi tao tur 1/4 dén 1/1
thi hiéu suat thu san phdm 1dng tang do su c6 mat cla
cat gilp qua trinh phan bé nhiét déong déu hon cho ba
vi tdo. Néu cho ty & khéi lugng cét vao it qua sé xay ra
hién tugng qua nhiét cuc bo. Nguagc lai, ty 1& khéi lugng

60 -
50 456
40| 38,2

304
20
10

Hiéu suéat thu bio-oil, %

0

240 290 340 390 440 490
Nhiét do, oC

Hinh 3. B4 thi biéu dién anh huéng cda nhiét do phdn tng tdi hiéu sudt thu bio-oil
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Hinh 4. B4 thi biéu dién dnh hudng cta thoi gian phdn img tdi hiéu sudt thu bio-oil
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Ty l& khéi lugng cat/ba téo
Hinh 5. D thi dnh hudng ca ty Ié khdi lugng cdt/ba vi tdo dén hiéu sudt thu bio-oil

Bdng 7. Tong hop cdc diéu kién ti uu cho qud trinh nhiét phdn ba vi tdo thu bio-oil

Théng sé cong nghé Gia tri t8i uu
Nhiét d6 nhiét phan (°C) 400
Thai gian nhiét phan (gio) 2
Ty 1é khéi lugng cat/ba vi tdo (g/9) 11
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Bdng 8. Thanh phdn hda hoc trong mdu ddu sinh hoc

Théi gian luu . . . , Thanh phan,
T (pghlit) Tén hop chat Cong thuc % khéi :’uqng
1 5,162 2-Pentanone, 4-hydroxy-4-methyl CsH1202 15,38
2 5,421 2-Pentanone, 4-amino-4-methyl CeHisNO 8,62
3 7177 2,2,5,5-tetramethyl-4-ethyl-3-imidazoline-1-oxyl CoH17N20 30,51
4 8,089 (2R)-Bomane-10,2-sultam CioH17NO2S 1,70
5 8,539 2,2,6,6-tetramethyl-4-piperidone CoHi7NO 17,68
6 9,282 Octadecan, 6-methyl CioHao 2,63
7 10,341 Heptadecan, 2,6,10,14-tetramethyl CoiHas 1,75
8 12,817 Pentadecane CisHs2 4,35
9 14,247 Tetradecane, 2,6,10-trimethyl Ci7Hse 5,60
10 15,520 2-Methyl-E-7-hexadecene CizHza 3,11
11 15,475 Cholestan-3-ol, 2-methylene-, (33,5a) CasH4s0 1,67
12 15,767 Octadecane CigHss 3,34
13 20,338 Hexadecanoic acid, ethyl ester Ci8H3602 1,13
14 18,920 Hexadecanenitrile CieHs1 1,07
15 21,757 E-11-Hexadecenal Ci6H300 0,39
16 29,199 Tetracosamethyl-cyclododecasiloxane C24H720125ih2 3,87
O o« 12 Erad i Pt gébm: 2,2,5,5-tetramethyl-4-ethyl-
“ » - M o i LN jt;s 3-imidazoline-1-oxyl  (30,51%);
HsC CHy 2,2,6,6-tetramethyl-4-piperidone
© o 1 ° (17,68%) va  2-pentanone,
% o i | .m 4-hydroxy-4-methyl (15,38%).
13 il Gl e % el I N T I N T foosL o
R T M A A T A M 7 TR R R Ak ke Su €6 mgt cla Tetracosamethyl-

it 1: 2. Pentancna, Hit 1 2Pvmtmnoes,

(ELIOZ MF: BT, RMF 863 Prob B 5%, CAS: 12340:2 Lt ik 01 2248 CERIIND, . B0 RIF B8, P 0% S S04, L i 0 4708 cyclododecasiloxane do su ria

2-pentanone, 4-hydroxy-4-methyl: 15,38%

Unlongrarer Bic-0-1 1540 {20.338)
Campound in Library Factor = 457

2-Pentanone, 4-amino-4-methyl: 8,62%

Uniinowe Bio-0i-1 1540 (20.53%)
Compound in Library Facler = £57

gidi clia vat liéu lam c6t nén khong
tinh dén. Ham lugng O va N trong
dau sinh hoc tuong déi I6n, ham
lugng luu huynh rat thap nén la
nguyén liéu thich hgp cho cac qua

trinh HDO va HDN hoa.
4. Két luan

Nhém tac gia da khdo sat cac

w 2 wl
|
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nH ||51 ‘ F,uss L]
1oy B s s T s sy g M s j JJ 'r‘ WS 57 1 te8 19 213 o 20 s B
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T
5
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3755 CAS: 628477 L gl 10 11116,
Hexadecanenitrile: 1,07%

cat qua nhiéu thi hiéu suat khéng tang va tiéu ton nang
lugng. Nhu vay, ty 1é khoi lugng cat/ba vi tdo téi uu la 1/1.

TU két qua khao sat 3 yéu t6 anh hudng dén qua trinh
nhiét phan cham, nhém tac gia xac dinh dugc bo théng s6
thich hgp cho qua trinh nhiét phan ba vi tdo thu dau sinh
hoc nhuBang 7.

3.5. Két qua xdc dinh thanh phan héa hoc cia dau sinh
hoc bdng phuong phdp GC-MS

Nhom tac gia da phan tich thanh phan cac chat trong
dau sinh hoc bang phuong phap GC-MS (Bang 8 va Hinh 6).

Theo Bang 8, thanh phan cta dau sinh hoc cht yéu

s, ety et
(CIGH3502: MF: 802 RMF: 802 Prob 37.6%; CAS: 626.67.7: L gl 10: 11116
Hexadecanoic acid, ethyl ester: 1,13%
Hinh 6. Khdi phd ciia mét 56 chdt 6 trong thanh phdn bio-oil

diéu kién t6i uu cho qua trinh
trich ly dau vi tao tu sinh khoi vi
tdo Botryococcus sp., gom: nhiét
dé 60°C, thai gian 10 gid, ty |é thé tich n-hexan/ethanol la
2/1.Véi diéu kién nay, lugng dau tach ra dugc dat 37,36%
so vdi khéi lugng sinh khéi vi tdo kho. Két qua phan tich
thanh phan ctia dau vi tdo cho thdy ngoai acid béo tu do
va triglyceride, con c6 chia mét lugng I16n hydrocarbon
C,,H,,, thanh phan t6t cho viéc pha ché nhién liéu diesel
do cé tri s6 cetane |én t&i 100.

Khao sat qua trinh nhiét phan ba vi tdo thu bio-oil,
nhom tac gia da xac dinh cac théng sé thich hgp: nhiét
dé nhiét phan 400°C, thoi gian 2 gid, ty 1é khoi lugng cat/
ba vi tdo la 1/1.Véi diéu kién nay, hiéu suat thu bio-oil dat
55,2% so vd&i khéi lugng ba vi tao.
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HOA - CHE BIEN DAU KHi

Két qua xac dinh tinh chat héa ly, thanh phan hoa hoc
cla bio-oil thu dugc sau qua trinh nhiét phan cho thay:
dau c6 dd nhaot thap, nhiét tri khéng cao, thanh phan cha
yéu gém cac hgp chat chiia O, N khién nhiét tri ctia dau
thédp. Do d6, bio-oil thu dugc phai qua qua trinh nang cap
nhién liéu bang cac phan tng HDO va HDN dé tach loai
cac di nguyén t6 nay, tao cac hydrocarbon nam trong gigi
han st dung clia nhién liéu.
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Study on extraction of microalgal biomass, pyrolysis
of post-extraction biomass and analysis of post-extraction oil
and bio-oill

Summary

Nguyen Khanh Dieu Hong', Tran Mai Khoi?
"Hanoi University of Science and Technology
2Vietnam Petroleum Institute

Email: dieuhong_bk@yahoo.com

An extraction process of microalgal oil Botryococcus with solvent combined of n-hexane and ethanol in various
volume ratios was studied. Parameters for the extraction were controled for optimising the process, and the obtained
microalgal oil was analysed by GC-MS techniques. The waste microalgal biomass after oil extraction was also pyro-
lised through a slow heat treatment process. The products of this process consisted of a liquid phase called pyrolysis
oil or bio-oil and a black colour solid phase. The pyrolysis oil could be refined to become many kinds of bio-fuels such
as gasoline, kerosene or diesel. The bio-oil was also analysed by GC-MS to determine its chemical composition which
includes a lot of oxygenates. Therefore, the bio-oil surely needs to be upgraded in a hydrodeoxygenation process to
improve the hydrocarbon composition.

Key words: Pyrolysis, bio-oil, microalgae, biomass, extraction, microalgal oil.
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