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Tom tit:

Viét Nam cé nguf‘)n sinh khéi doi dao va 6n dinh. Cong nghé nhiét phan nhanh dwgc xem 1a mgt trong nhirng cong
nghé c6 kha ning chuyén héa hi¢u qua sinh khéi thanh san phim 16ng (bio-oil). Qua trinh nhiét phan nhanh rom
va bi mia di dwgc thue hi¢n trén h¢ théng pilot nhiét phan nhanh cong suit 5 kg/gio. Anh hwéng ciia cac thong
s6 nhiét @9, Iwru lrgng khi va kich thwéc nguyén liéu dén hi¢u suit tao bio-oil dwoc khio sit. Piéu kién nhiét phan
nhanh t6i wu cho hai loai nguyén li¢u khio sat da dwgc xac dinh: nhiét d 500°C, lwu lwgng khi 66 lit/phut va kich
thuée nguyén li¢u 0,5-1,0 mm. Hiéu suit bio-oil thu dwgc cao nhit tir cac nguyén liéu rom va ba mia trong khoang
gia tri khao sat 1in lwot 1 55,1 va 69,3% khéi lwong (%kl). Chét lrgng san pham bio-oil thu dwoe dap ng tiéu
chuin nhién liéu sinh hoc sin xuét tir qua trinh nhiét phan dung lam nhién li¢u dot 16 ciia Hoa KY theo tiéu chuén
ASTM D7544-12. Tuy theo quy md cong suét trién khai, san pham bio-oil c6 thé dwoc sir dung hiéu qua theo dinh

hwéng lam nhién liéu thay thé hay nguyén li¢u cho sin xuit héa dau.

Tir khéa: ba mia, bio-oil, nhiét phan nhanh, rom, sinh Kkhoi.

Chi s6 phén loai: 2.4

Tir ndm 2011, Trung tim Nghién ctru va Phét trién Ché bién
Dau khi (PVPro) thugc Vién Dau khi Viét Nam (VPI) di xdy dung
thanh c6ng hé théng nhiét phan nhanh sinh khéi & quy mo phong
thi nghiém vé6i cong sudt dén 200 g nguyén liéw/gio [1]. Két qua
nghién ctru cho thy, c6 thé san xuat nhién liéu long bio- oil thong
qua qud trinh nhiét phan nhanh sinh khoi theo cong nghé tang s01
tlr cac nguon phu phé phim nong nghiép cua Viét Nam, bao gdm
rom ra, vo trdu, ba mia va 16i ng6. Hiu suét thu hoi san pham long
bio-oil tiy thudc vao tiing loai nguyén ligu, diéu kién thuc hién qua
trinh nhiét phan va déu dat trén 50%kl. Ngoai ra, san pham bio-oil
thu dugc dong nhat, khong bi tich pha va dap (g tiéu chuan nhién
liéu sinh hoc san xudt tir qua trinh nhiét phan ding lam nhién liéu
d6t 10 ciia Hoa Ky theo tiéu chuin ASTM D7544-12 [2]. Muc dich
ctia cong trinh ndy 1a tién hanh phan ¢ng nhiét phan nhanh hai vat
liéu phé thai ndng nghiép 1a rom va ba mia & quy mo pilot nho véi
cong suit 5 kg/ngay.

Thuc nghiém

Hai loai nguyén liéu sinh khéi khao sat trong nghién ctru nay
duoc thu gom tir cac khu vie huyén Binh Chanh, thanh phd HO
Chi Minh (rom) va tinh Ddng Nai (bd mia). Thanh phan cia céc
nguyén liu dugce phan tich tai Phong thi nghiém nhién li¢u sinh
hoc cua VPI. Qua trinh nhiét phan nhanh sinh khi duge thuc hién
trén hé thdng pilot tw xdy dung tai VPI v6i cong suat 5 kg nguyén
liéu/gio. Hé théng cong nghé bao gém 1 thiét bi nhap ligu truc vit
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hai tang, 1 thiét bi phan tmg ting s6i, 2 thiét bi cyclone tach char
va cét (néu c0), 2 thiét bi ngung tu thu hdi phan 16n bio-oil, va 1 hé
thong lang tinh dién hai giai doan dé thu hbi phan Iong tir aerosol.
Céc dic diém cong ngh¢ cua hé thong gom vung phan tmg ting
s6i cho phép cung cap va truyén nhiét dong déu dén nguyén liéu
& 500°C, thoi gian lwu pha hoi khoang 0,5-2 gidy; cc hat chét ran
tao ra sau phan Ung nhu than (char), tro s€ dugc loai bo khi qua
cac cyclone v6i hiéu sudt phan tach dat 99%; khi khong ngung
duoc tuan hoan tro lai hé phan mg; san phim bio-oil thu dugc &
b0 phén lam lanh tir 400-500°C xudng nhi¢t o phong (20-30°C)
va tan thu t6i da san pham qua hé thong ling tinh dién. Ba thong s6
cong nghé c6 anh huong quan trong dén hidu suat thu bio-oil duoc
khao sat bao gém: nhiét dg, luu lugng khi va kich thudc nguyén
liéu. Cac nguyén liéu sinh khéi dugc phoi hodc séy kho dé dat ham
luong 4m <2% trude khi thuc hién qua trinh nhiét phan nhanh.
Nguyén liéu hon hop (50% rom va 50% ba mia) ciing dugc khao
sat dé danh gia kha nang sir dung hdn hop nguyén lidu.
Két qua va ban luan

Xdc dinh cdc thong sé cong nghé phit hop ciia qud trinh
nhigt phin nhanh sinh khéi

Anh hwong ciia nhiét d3: theo két qua phan tich nhiét TGA tir
cac nghién ctru da thyc hién, sy phan huay chét ctia cac loai sinh
khdi rom va b mia dién ra manh nhat trong khodng nhiét d§ 470-
520°C va trén khoang nhiét d9 nay, su thay doi khoi luong vét chat
cia sinh khi xay ra khong dang ké [1]. Vi vay, anh huong ciia
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Abstract:

Vietnam has abundant and stable sources of biomass.
Fast pyrolysis is an effective technology that converts
biomass into a liquid product, known as bio-oil. In this
study, the fast pyrolysis of rice straw and sugarcane
bagasse was performed by a fast pyrolysis pilot system at
the capacity of 5 kg/h. Influences of various parameters,
including pyrolysis temperature, nitrogen flowrate, and
biomass particle size, on bio-oil yield were investigated.
As results, the optimal conditions for the fast pyrolysis
of both types of biomass were determined as follows:
500°C, 66 l/min, and 0.5-1.0 mm, respectively. The
highest yields of bio-oil obtained from rice straw and
sugarcane bagasse were 55.1 and 69.3 wt%, respectively.
The bio-oil product met the US standards for biofuels
obtained from fast pyrolysis and used as fuel oils (ASTM
D7544-12). Bio-oil could be used wisely as an alternative
type of fuel or feedstock for petrochemical production.

Keywords: biomass, bio-oil, fast pyrolysis, rice straw,
sugarcane bagasse.
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nhiét d 1én hiéu suit san phém chinh (bio-oil) cua hai loai nguyén
liéu trong khoang gia tri nay (470-520°C) duoc khao sat va thé
hién ¢ bang 1.

Bang 1. Anh hudng ciia nhiét d dén hiéu suat bio-oil.

Hiéu sudt bio-oil (%kl) ung v6i nhiét do

Nguyén liéu

470°C 490°C 500°C 520°C
Rom 459 48,6 51,4 50,1
Ba mia 66,5 68,5 69,1 66,1

C6 thé thiy ring, trong khoang nhiét do khao sat, hiéu suét
bio-oil tang khi nhiét d¢ tang va dat dén mot gia tri 1on nhat, sau
d6, ¢ khuynh huéng gidm xudng. Nhu chiing ta da biét, trong qua
trinh nhiét phan nhanh thi nhi¢t d9 anh huong dén hai phan tmg
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chinh 1a phan huy sinh khdi thanh hop chat dang hoi c6 thé ngung
tu (primary pyrolysis) va qua trinh cracking san pham hoi dé tao
san pham khi (secondary cracking). Khi nhiét do thap thi phan (g
phan huy chiém wu thé, tuy nhién, qua trinh phan hily nay cling xdy
ra kém néu phan img dién ra ¢ nhiét do thap. Khi nhiét do phan
Umg tang thi phan (mg phan hiy cling xdy ra nhanh hon, do do,
higu suét long thu dugc cao hon. Ddng thoi, qua trinh cracking hoi
ciing dién ra. Do d6, khi nhiét do ting dén mic d6 nao do thi qua
trinh cracking hoi chiém wru thé va san pham thu dugc nhiéu khi,
vi vy, anh huong dén hiéu suét long thu duge. Két qua thu duoc
trén hé thong pilot cong suat 5 kg/gio ctia nghién ciru nay ciing
phit hop véi két qua thir nghiém cua cac nhom nghién ciru khac
trén thé gioi [1-4].

Két qua trén ciing cho thiy, hiéu suat bio-oil thu dugc cao nhét
v6i cac nguyén liéu rom va ba mia tai nhiét d¢ t6i wu (500°C) lan
luot 1a 51,4%Kkl1 va 69,1%kl. Nhu vay, hi¢u suat bio-oil thu dugc
tlr b mia cao hon so voi thu dugc tir rom. Diéu nay la do anh
huong ciia ban chat nguyén liéu, bao gdm ham luong thanh phan
co ban ctia nguyén li¢u (cellulose, hemicellulose va lignin) va mot
s thanh phﬁn khac nhu tro, Na, K [4]. Thong thuong, vdi ham
lugng tro cao thi hiéu sudt bio-oil giam bai vi cac thanh phan chira
Na, K dugc xem la xtic tac cho qua trinh cracking thur cap hoi san
pham [1].

Anh huong cia toc dg dong khi (NZ) dong khi tro (N,) duoc
dua vao thiét bi phan tmg dé tao nén tang soi trong thlet bi va
dam bao thoi gian lwu phit hop ciia hoi nhiét phan trong thiét bi
phan (mg. Do do, luu lugng cua dong khi 1a mt trong nhimg yéu
t6 quan trong anh huong dén hidu sudt cua qua trinh nhiét phan
nhanh. Két qua khao sat anh huong cta luu lugng dong khi dén
hiéu suat bio-oil dugc trinh bay ¢ bang 2.

Bang 2. Anh hudng ctia luu lugng dong khi dén hiéu suat bio-oil.

Hiéu suét bio-oil (%Kkl) &rng voi luu lwgng

Nguyén li¢u

58 livphut 62 litphut 66 litphut 70 lit/phit
Rom 48,6 51,4 55,1 50,9
Ba mia 67,5 69,1 69,3 67,1

C6 thé thiy rang, hiéu suit bio-oil thu dugc tang theo lwu luong
dong khi tir 58 dén 66 lit/phut va giam khi luu luong tang tir 66 dén
70 lit/phit. Tai gia tri lwu lugng 66 lit/phit da dién sy thay doi 16
rét v& hiéu suét bio-oil, song song vai do 1a sy thay d6i hiéu suat
char va khi. Nhu da biét, luu lugng khi ty 1& nghich vé6i thoi gian
luu pha hoi. Do d6, khi luu lugng khi cang nho thi thoi gian luu
ciia pha hoi cang 16n, va khi d6, thoi gian tiép xtc ciia sin phdm
hoi bio-oil tai nhi¢t d§ cao cang lau thi cac phan ing phu hodc
phan (g cracking thir cip cang tang, dan dén sw hinh thanh cac
san pham phy tir cac phan tmg nhu polymer hoa, phan img ngung
tu dién ra nhanh. Két qua 1a hiéu suat bio-oil giam, trong khi hiéu
sut char va khi tang [4, 5].

Khi tiép tuc tang luu luong dong khi thi chuyén dong bong
bong (bubbling motion) trd nén manh liét va sy ddo tron gilra
nguyén liéu va cat nong tang lam gia ting toc do truyén nhiét gitta
ching, két qua 14 san pham hoi ting. Ngoai ra, thoi gian lwu pha



hoi ngin dan dén lam gidm cac phan (mg phu cracking tar. Tuy
nhién, sau khi dat toi luu lugng dé thu duoc luong long cuc dai thi
bong bong tang s6i trd nén 1on hon, kéo theo qué trinh dao tron
nguyén liéu va cat nong ciing nhu hiéu qua truyén nhiét giam nén
hiéu suét bio-oil giam [6]. Bén canh do, khi van toc khi 16n, nhiing
hat char min ¢6 thé bj thoi ra rat nhanh tir thiét bj phan Gng nén
hiéu suat char tang [7]. Xu hudng thay doi hiéu suat bio-oil theo
luu Trong dong khi khi thir nghiém trén hé théng nhiét phan nhanh
cong suét 5 kg/gio cling trong tw nhu cae két qua da cong bd trude
day [2-4] va két qua & quy mo cong sudt 200 g/gid [1].

Anh hwong ciia kich thiée nguyén liéu: kich thudc nguyén liéu
thuong anh huong dén hiéu qua truyén nhiét trong qué trinh nhiét
phan nhanh. O day, nhém tac gia khao sat anh huong cua kich
thude nguyén liéu khac nhau (0,18-0,5 mm, 0,5-1 mm, 1-2 mm)
dén hiéu suat long va tinh chat cua bio-oil thu dugc. Kich thudc
hat cang l6n thi hiu qua truyén nhiét cang thap, dan dén giam hiéu
suét phan hiy lignin va cdc phan g dlen ra khong hoan toan, két
qué la hiéu suét long giam va hiéu suét char tang lén. Tuy nhién,
voi kich thude hat qua nho thi cling gy ra hién tuong qué nhiét,
lam cho phan ung cracking thtr cap tang 1én va khi d6 hiéu suat
l6ng ciing giam va hiéu suat khi tang 1én. Két qua thir nghiém véi
hai loai nguyén liéu khao sat (bang 3) cho thdy, kich thudc hat
c6 anh huong khong nhiéu dén hiéu sudt long trong khoang kich
thudc nguyén li¢u khao sat. Nhin chung, kich thudc hat ¢ ving
0,5-1,0 mm cho két qua hiéu suat long cao nhét d6i v6i cac nguyén
li¢u. bay dugc xem 1a kich thudc phu hgp cho qué trinh nhi¢t phan
nhanh hai loai sinh khdi khéo sat.

Bang 3. Anh hudng ciia kich thudc nguyén liéu dén hiéu suat bio-oil.

Hiéu suét bio-oil (%kl) ing véi kich thwéc nguyén lidu

Nguyén liéu

0,18-0,5 mm 0,5-1,0 mm 1,0-2,0 mm
Rom 52,5 55,1 53,9
Ba mia 69,3 69,3 69,1

Két qua phan tich ciing cho thiy kich thu6c hat c6 anh hudng
dén hiéu suit cic hydrocarbon trong khi (bao gém methane,
ethylene), CO, CO,, ham lwong nudc va céc tinh chat vat 1y (do
nhdét, nhiét tri, pH). Ve co ban, kich thudc nguyén li¢u ting thi ham
luong nude va pH tang. Ngugce lai, d§ nhét, nhiét tri, ham lugng
ran va ty trong ¢ xu hudng giam nhe. Hiéu suit cdc san pham thu
dugc tir qué trinh nhiét phan nhanh hai nguén nguyén liu sinh
khéi khac nhau duoc trinh bay ¢ bang 4.

Bang 4. Higu suat san pham tir hai ngudn nguyén liéu sinh khéi.

Hi¢u suat san phim (%K) tir nguyén li¢u

STT  Hiéu sudt

Rom Ba mia
1 Bio-oil 55,1 69,3
1.1 Pha hitu co 29,2 48,9
1.2 Nudée 25,9 20,4
2 Khi 14,4 15,6
3 Char 30,5 15,1

Két qua cho thy hiéu suat bio-oil déu cao hon 55%kl, trong
do, pha hitu co trén 29%kl.
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Thanh phén va chit lwgng sin phtfm bio-oil

Céc chi tiéu chat lurong san pham bio-oil thu duoc tir hé thong
nhiét phan sinh khoi 5 kg/gio dugce trinh bay ¢ bang 5.
Bang 5. So sanh chi tiéu chat lugng bio-oil véi tiéu chudn ASTM D7544-12.

ST Chiltitu ASTM  pom Bima  mERMP
D7544-12 thir

1 Nhigt tri tong, MJ/kg >15 172 19,7 ASTM D240
2 Ham lugng nude, %6kl <30 25,1 19,2 ASTM E203
3 Ham lugng rin, %kl <25 1,19 0,68 ASTM D7579
4 Dg nhét ¢ 40°C, ¢St <125 35 110 ASTM D445
5 Ty trong tai 20°C L1-1,3 1,21 1,22 ASTM D4052
6 Ham lugng luu huynh, %kl <0,05 Khong co  Khong co ASTM D4294
7 Ham lugng tro, %kl <0,25 0,22 0,11 ASTM D482
8 pH Béo cdo 29 3,1 ASTMET0

9 Nhiét d§ chp chdy, °C >45 ASTM D93
10 Piém chay, °C <9 24 -26 ASTM D97

Két qua cho thy, cac chi tiéu cua dau bio-oil tir ngudn nguyén
ligu sinh khoi déu dép tmg tiéu chuan ASTM D7544-12. Mot diém
quan trong can dé cap dén 1a ham luong tro trong san phim bio-oil
thu duoc tir hé thong nhiét phan nhanh véi quy md 5 kg nguyén
liéw/gio nho hon nhiéu so voi ham lugng tro trong bio-oil thu dugc
tir hé théng & quy mé 200 g/gio. Tro 1a céc hop chit vo co con lai
khi d6t chay bio-oil trong moi truong khong khi. Thong thuong thi
céc hop chat vo co s& nam lai trong san pham char trong qua trinh
nhiét phan nhanh. G quy mé 200 g/gio thi ham lugng tro thu dugc
tir nguyén li¢u rom 1a 0,9%kl [1]. Trong qua trinh trién khai nang
cong sudt 1én 5 kg nguyén liéu/gid, hé thong cyclone va loc da
dugc cai thién [8]. Do d6, ham lugng chét ran va tro cla san pham
bio-oil di dugc giam dang ké (<0,3%k]).

Cac két qua phan tich thanh phan hoa hoc cac miu bio-oil thu
dugc tir hai loai nguyén liéu dugc trinh bay ¢ bang 6.

Bang 6. Nong d (%) cac nhém hgp chat cé trong bio-oil.

Bio-oil
STT Nhom Rom Ba mia
1 Acids 12,0 15,3
2 Alcohols 2,1 2,2
3 Aldehydes 34 1,8
4 Aromatics 1,4 2,9
5 Esters 3,0 2,0
6 Ketones 2,2 2,1
7 Oxygenates khac 42,5 34,2
8 Furans 10,2 14,0
9 Guaiacols 4,3 3,1
10 Phenols 8,1 12,1
11 Sugars 5,2 6,2
12 Hop chit nito 0,5 0,2
13 Khac 5,0 39
31
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C6 thé thay rang, cac hop chat oxygenate chiém ty 1¢ 1on trong
bio-oil (34,2-42,5%), tiép theo la cic nhém acid (12-15 :3%),
furan (10,2-14,0%) va phenol (8,1-12,1%). Mat khac, thanh phin
hydrocarbon (chu yéu la aromatic) lai chiém ty 1¢ rt nho (<3%).
Tuong ty, cac nhom chirc aldehyde va ketone ciing chiém ty 1¢ nho
trong bio-oil. N6ng d6 nhom chira acid chiém ty 1€ cao, do do, anh
huong dén pH cua dau bio-oil thu dugc. Cac hop chat chtra oxy co
trong bio-oil 13 nguyén nhan gay mat 6n dinh vé chit luong trong
qué trinh ton trit va sir dung bio-oil theo muc dich 1am nhién liéu
thay thé. Vi vay, nhiéu nghién ctru v6i muc dich giam ham lugng
oxy ¢0 trong bio-oil da dugc thyce hién [9, 10]. Tuy nhién, voi muc
dich s dung phi nhién li¢u, cic hop chat nay co thé dugc chiét
tach dé 1am nguyén lidu cho san xuat hoa dau.

Dinh gid khd ning nhiét phan nhanh nguyén ligu hon hop

Dé xdy dung nha may san xut nhién liéu sinh hoc tir sinh khoi
thi cin luong 16n nguyén ligu. Vi viy, nhom téc gia da tién hanh
thir nghiém nguyén liéu hon hop dé xem xét sy anh “huong cua
n6 dén hidu suat va chét luong san pham thu duogc. Dé thuc hién,
nhom téc gia tién hanh sir dung ngudn nguyén liéu bao gdm 50%kl
rom va 50%kl bd mia. Nguyén liéu dugc nghién dén kich thude
0,5-1,0 mm, sau d6 dugc hoa tron va dua va phéu chira nguyén
liéu. Két qua cho thiy, hiéu suét bio-oil va thanh phan pha hitu co
trong bio-oil dat kha cao, twong tmg v6i 60,9%k1 va 38,4%k1. Co
thé thiy rang, cac gia tri nay nam trong khoang giira higu suét bio-
oil thu dugc tir qud trinh nhiét phan nhanh timg nguyén liu don
le. Nhu véy, nhin chung, khong c6 su tuong tac cong huong gitra
cac thanh phan cia hén hop nguyén li¢u trong qué trinh nhi¢t phan
sinh khéi, va do do, c6 thé thyc hién viée phéi tron cac nguyén liéu
sinh khdi khac nhau. Diéu nay c0 y nghia thuc tién vi trong thuc te,
khi thyc hién qué trinh nhiét phan nhanh sinh khéi ¢ quy mé cong
sudt 16n, luong nguyén liéu sinh khdi yéu cdu luén ¢ mic cao va
viéc st dung hon hop cac loai sinh khéi 1a can thiét.

Két qua xéc dinh céc tinh chat 1y - héa va so sanh véi tiéu
chuin ASTM D7544-12 (bang 7) cho thay, san pham bio-oil thoa
min hoan toan cac chi tidu chit luvong cia tiéu chudn nay.

Bang 7. So sanh chi tiéu chat lugng bio-oil vdi tiéu chudn ASTM D7544-12.

STT  Chi titu 3::4]\44 12 f‘;’;‘ L Phuong phip thi
1 Nhigt trj tong, MJ/kg >15 18,6 ASTM D240
2 Ham lugng nude, %kl <30 22,5 ASTM E203
3 Ham luong rén, %kl 25 1,01 ASTM D7579
4 Do nht ¢ 40°C, cSt <125 60 ASTM D445
5 Ty trong tai 20°C L1-13 1,20 ASTM D4052
6 Ham luong luu huynh, %kl <0,05 Khong cé ASTM D4294
1 Ham lugng tro, %kl <0,25 0,15 ASTM D482
8 pH Bio céo 3,0 ASTM E70

9 Nhiét d§ chdp chay, °C >45 ASTM D93
10 Diém chay,°C <9 24 ASTM D97

Vi két qua trén c6 thé thay rang, tinh chat nguyén lidu anh
huong khong dang ké dén hi¢u suat va chat lwgng san pham bio-
oil thu dugc. Nhu vay, c6 thé su dung hon hgp nguyén li¢u cho
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qué trinh nhiét phan nhanh tai didu kién tdi wu chung da thu dugc
cho cac loai nguyén liéu khao sat. Diéu nay c6 ¥ nghia quan trong
khi trién khai qué trinh nhiét [phéan nhanh sinh khdi & quy md cong
nghiép trong nha may loc dau sinh hoc (biorefinery). Trong. dicu
kién thyc té, viéc dam bao du lugng nguyén li¢u sinh khoi dé dap
{mg dugc cong sudt van hanh cia nha may loc du sinh hoc thuong
dugc thuc hién thong qua viéc st dung hon hop céc loai sinh khbi
khac nhau.

Tinh todn so bé chi phi sin xudt va gid thanh sin phim bio-
oil tir qua trinh nhiét phin nhanh sinh khoi ¢ quy mo cong sudt
5 kg/gio

Trong nghién ctru ndy, qua trinh nhi¢t phan nhanh dugc van
hanh ¢ quy m6 pilot nhé véi cong suat 5 kg nguyén liéu/gid (twong
duong khoang 40 tin/nim) va trong khoang thoi gian gioi han
khao sat nén chua dii dir liéu vé chi phi tiéu hao ning lugng cho
qué trinh nhiét phan nhanh sinh khoi. Cau hinh thiét ké cuia hé
théng pilot nhiét phan nhanh phét trién trong nghién ctru ndy dugc
tham khao va c6 cau hinh tuong ty nhu cac hé thong nhiét phan
nhanh cua tic gia Bridgwater (Anh). Vi vy, thong tin lién quan
dén chi phi san xuat bio-oil, bao gdm tiéu hao ning lugng va cac
nguyén li¢u khac (khi tro, cét), dugc tham khao tir so li¢u cua tac
gia Bridgwater 2], theo d6, dugc udce tinh & murc 10% chi phi san
Xuét bio-oil.

Viée tinh todn so bo gid thanh san phém bio-oil dugc udc tinh
bao gom chi phi nguyén liéu, chi phi khau hao thiét bi va chi phi
san xudt dugc thuc hién cho hai truong hop: (1) Ap dung cho
nguyén li¢u rom ra véi hiéu suat thu bio-oil dat 50%kl (lam tron);
va (2) Ap dung cho nguyén liéu bd mia vé6i hiéu suét thu bio-oil
dat 70%k1 (lam tron). Dé wdc tinh hiéu qua kinh té, chi phi san
xuét bio-oil duoc so sanh véi gia ban cua hai loai nhién li¢u truyén
thong 1a diesel va FO tai thoi diém thang 10/2018. Day 1a hai loai
nhién li¢u dugc st dung pho bién trong hoat dong ndng nghiép.

Hé thdng pilot quy mo cong sudt 5 kg/gio dugc phat trién
dinh hu6ng tmg dung tai chd cho tram hodc cum san xuat nong
nghiép gom khoang 20 ho gia dinh nong thon. Vi vay, viéc dam
bao nguyén li¢u sinh khi trong dbi thuan loi do s6 lugng thu gom
nho, chii yéu la tai chd, khong phat sinh chi phi ton trir va van
chuyén nguyén li¢u. Trong thuc té, ¢6 thé xem chi phi nguyén liéu
(sinh khi) dé san xuét bio-oil trong truong hop nay 1a khong déng
ké. Chi phi san xuét bio-oil & quy mo pilot 5 kg/gio dugc trinh bay
¢ bang 8.

Béng 8. Chi phi san xuat 1 kg bio-oil tif rom va ba mia & quy mé pilot
5 kg/gio.

Chi phi (VND/kg)
Rom Ba mia

Nguyén liéu sinh khbi - -

Thiét bj (khdu hao)* 16.100 11.550

Nang luong, cat va khi mang® 1.610 1.155

Téng cong 17.710 12.705

Chi phi thiét bi dugc tinh trén co sd khdu hao hé théng pilot tri gia 3,5 ty VND
trong 10 ndm; "Chi phi nang lugng, cét va khi mang tao tang soi dugc udc tinh
khodng 10% chi phi san xudt bio-oil theo tham khdo tf tac gia Bridgwater [2].
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V6i gia ban trén thi truong cla san pham dau diesel khoing
19.000 VNB/kg va dau FO khoang 16.000 VND/kg (thoi diém
thang 10/2018) co thé thiy ring, chi phi san xuit bio-oil tir hé
thong pilot cong suét 5 kg/gio khoang 12.700-17.700 VNB/kg 1a
¢ thé chip nhan dugc v6i myc dich lam nhién lidu thay thé cho
nhién liéu diesel hoac FO truyén théng dé st dung cho hoat dong
ndng nghiép phuc vu nhu cau tai chd. Ngoai ra, sin pham phu rin
tlr qu4 trinh nhiét phan nhanh sinh khdi (char) ciing c6 thé dugc
xem xét st dung nhu 14 mot ngudn phan bon hitu co dfmg cho
hoat dong nong ngh1ep tai dia phlr(mg Nhu vdy, bén canh yéu t6
vé hiéu qua kinh té, khi xét den céc yeu t6 vé moi truong va lgi
ich cua viéc tan dung céc ngudn phu phé phdm sinh khéi tai chd
thi viéc s dung bio-oil nhu 1a mot nguén nhién li¢u thay thé cho
nhién lidu hoa thach dé sir dung cho cac may méc nong nghiép 1a
mot phuong an dang dugc quan tam.

Dadnh gid dinh hwong sir dung bio-oil lam nhién ligu thay thé

va san xudt hoa chat

Khi st dung bio-oil lam nhién li¢u thay thé nhién liéu diesel
hoc FO truyén thong, chi phi san xuat bio-oil tiry thude vao su sin
¢6 vé lugng va loai sinh khéi, dan t6i anh huong dén higu qua kinh
té cua viéc thay thé nhién lidu. Trong thuc té, khi 4p dung qué trinh
nhiét phan nhanh ¢ quy md cong suat nho theo dinh hudng st dung
ngudn nguyén ligu sinh khdi tai chd dé san xuét nhién li¢u thay thé
phuc vu nhu cu tai chd, nhu cau vé nguyén lidu dé dang dugc dap
(g, dong thoi ¢6 thé xem chi phi nguyén lidu bang khong. Trong
trudng hop ndy, bén canh yéu to mang y nghia tich cuc vé& moi
truong, viée su dung nhién li¢u thay thé tir bio-oil c6 thé mang lai
hiéu qua kinh té trong mot s truong hop (vi du nhu khi sir dung
nguyén liéu 12 ba mia). Tuy nhién, khi 4p dung qua trinh nhiét phan
nhanh ¢ quy md cong sudt 16n (vi du nhu trong nha méy loc dau
sinh hoc) can quan tim dén viéc thu gom nguyén liéu, dong thoi
phai tinh dén chi phi nguyén liéu trong gia thanh san xuat bio-oil
[2]. Trong truong hop nay, viéc st dung bio-oil lam nhién li¢u
thay thé c6 thé chua tht sy mang lai hi¢u qua kinh té. Vi vay, nén
xem xét phuong 4n str dung bio-oil dé san xuét hoa chét va cac san
pham mang lai gi tri gia ting cao.

V6i dinh hudng san xudt hodc sir dung bio-oil lam nguyén liéu
cho cong nghiép hoa dau, ¢6 thé xem xét tich hop loai xuc tac phi
hop vao qua trinh nhiét phan nhanh sinh khoi dé thu duogc bio-oil
gidu aromatic hodc giau din xuét phenol dé lam nguyén liéu cho
san xuat hoa dau. Két qua nghién ciru so bd cia PVPro (VPI) cho
thy khi tich hop xiic tac trén co s¢ zeolite ZSM-5 vio qué trinh
nhiét phan nhanh thi san phim bio-oil thu dugc giau aromatic,
trong khi néu sir dung xtc tac Na,CO,/y-ALO, thi san pham bio-oil
thu dugc gidu dan xuét phenol [11] Mat khac san pham bio-oil
chtra thanh phan furfural c6 thé dugc chiét tach dé 1am nguyén liéu
¢o sO cho qua trinh téng hop hoa diu. Bén canh do, viéc phan tach
san pham bio-oil thanh céc phan doan monomer pht hop va tich
hop chung vao qua trinh polymer hoa truyén thong dé san xuét san
pham nhya c6 kha ning phan huy sinh hoc than thién méi truong
ciing can dugc quan tim. Day la dinh huéng day tiém nang va phu
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Khoa hoc Ky thuat va Céng nghé n—

hgp véi chinh sach thiic déy str dung cac loai vat li¢u than thién vai
moi truong, c¢o kha nang phan huy sinh hoc cua Chinh phu.

Quad trinh nhi¢t phan nhanh cac loai sinh khéi, bao gf")m rom,
ba mia va hon hop 50% rom va 50% ba mia, da dugc thyc hién trén
hé thong pilot nhiét phan nhanh cong sudt 5 kg/gio. Anh huéng
cua cac thong sd nhiét do, luu luong khi va kich thudc nguyén
liéu dén hiéu sudt tao bio-oil dugc khio sat, trong d6, thong so
kich thudc nguyén lidu ¢ anh huong khong nhiéu dén hiéu suét
tao bio-oil. Diéu kién nhiét phan nhanh t6i wu cho hai loai nguyén
liéu khao sat da dugc xac dinh: nhiét 6 500°C, luu luong khi 66
lit/phiit va kich thu6e nguyén lidu 0,5-1,0 mm. Hiéu sudt bio-oil
thu dugc cao nhat tir cac nguyén liéu rom va bi mia trong khoang
gia tri khdo sat lan luot 13 55,1 va 69,3%k1. Chat lugng san phém
bio-oil thu dugc dap Gng tiéu chuan nhién liéu sinh hoc san xuat tir
qué trinh nhiét phan ding lam nhién liéu dt 16 ciia Hoa Ky theo
tiéu chuan ASTM D7544-12. Véi dinh huéng sir dung bio-oil lam
nhién li¢u thay thé, qua trinh nhiét phan nhanh sinh khéi nén dugc
thue hién ¢ quy m6 nho theo mé hinh thu gom nguyén li€u sinh
khéi va san xuat bio-oil dé phuc vy nhu cau tai chd cho cac hoat
dong nong nghiép tai dia phuong.
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