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Tém tat - DAu sinh hoc tir qua trinh nhiét phan nhanh sinh khéi da
va dang duoc nhiéu nha khoa hoc trén thé giéi nghién clru nang
cép va L’Png dung. Tuy nhién, & Viét Nam hién nay, nghién ctru cac
déc tinh cltia dau sinh hoc dé tao co s& cho nghlen ctru ng dung
con nhiéu han ché. Trong bai bao nay, tac gia thyc hién cac phan
tich xac dinh tinh chat vat Iy va thanh phan héa hoc. ctia dau sinh
hoc dugrc tao ra tir qua trinh nhiét phan nhanh bot gb trong 16 tang
s6i. Két qua cho thay dau sinh hoc ‘dap trng dwgc cac thong so kY
thuat yéu cau dé 1am nhién ligu dbt cbéng nghiép theo tiéu chuan
ASTM D7544-12 clia Hoa KY. So v6i tiéu chudn TCVN 6239-2002
FO NO3 vé dau FO thi dap trng dwoc chi tiéu ham lwong lwu huynh,
dé nhot va diém dong déc. Két qua nghién ctru la co s& dé nghién
ctvu nang cap dau sinh hoc & Viét Nam.

T khoa - sinh khdi; nhiét phan nhanh; 16 tang soi; dau sinh hoc;
tinh chat vat ly dau sinh hoc.

1. Pit van dé

Nhiét phan sinh khéi 1a qua trinh phéan hily sinh kh6i
dudi tac dong nhiét trong moi truong khong cd Oxy. San
pham ciia qua trinh nhiét phan sinh khdi 1a chat khi, rén va
long. Chét khi bao g6m cac khi nhu Hy, CO, CO,, CH4,
C2Ha, C2H2 [2]; céc khi nay dugc tai s dung lai mot phan
dé cung cap niang lugng cho qué trinh nhiét phan. Chét rin
1a coc dugce sir dung lam than hoat tinh phuc vu trong cong
nghiép, doi song. San phim mong mudn ciia qua trinh nhiét
phén sinh khéi 1a san phém long, dugc goi la dau sinh hoc
(bio-oil). Thong qua cac qua trinh xir 1y vé hoa 1y, dau sinh
hoc s€ dugc nang cép nhu mot loai nhién li¢u thay thé cho
cac loai nhién liéu hoa thach.

Hién nay, cac kiéu 10 thuong dugc sir dung dé thyc hién
qua trinh nhi¢t phan nhanh la: 16 tang s0i, hinh nén quay,
chan khong va ly tam. Trong d6, kiéu 16 tang s6i ¢6 wu diém
1a kha nang trao dbi nhiét cao, dé dang diéu chinh nhiét do
va ché tao. Vi nhimg wu diém vuot troi nay, kiéu 16 ting
s61 duoc nhiéu nha nghién ctru lya chon dé nghién ciru nhiét
phan nhanh. Tuy nhién, qué trinh nhiét phan trong 16 ting
s0i phu thudc vao nhiéu yéu t6 van hanh nhu kich c& hat
nguyén ligu, tdc d6 moi chat khi truyen nhiét, nhiét d6 1o
phan tng, dic diém loai nhién liéu, ... Vi vay, trong mdi diéu
kién phéan tmg tinh chét vat 1y va thanh phan hoa hoc cta dau
sinh hoc tao ra ciing phu thugc vao diéu kién van hanh.

Trong bai bao nay, nhom téc gia sir dung két qua nghién
ctru thye nghiém cac diéu kién van hanh t6i wu khi nhiét
phan nhanh bot gd trong 10 ting sbi dé hiéu qua thu hoi dau
sinh hoc dat dugc gia tri 1on nhét d3 duogc cong bd [1]. Theo
d6, mau dau sinh hoc duoc tao ra trong diéu kién tdi wu
nhu: nhiét do 16 phan tng 1a 500°C, kich ¢4 hat tir 0,5 dén
1 mm, thoi gian luu san pham khi trong 16 nho hon 2 s,

Abstract - Biomass fast pyrolysis using fluidized bed technologies
for bio-oil production has been widely researched by scientists.
However, there has been very limited research on properties of bio-
oil in Vietnam’s conditions. In this paper, the bio-oil collected from the
experimental studies of wood pulp using fluidized bed technologies
is analyzed to determine its physical properties and elemental
composition. The results show that the bio-oil produced from wood
pulp meets the United States of America’s ASTM D7544-12 required
specifications for fuel oil used for industrial burners. Compared with
the TCVN 6239-2002 FO NO3 standards of the fuel oil FO, the bio-
oil meets indicators of the sulfur content, kinematic viscosity and
solidification point. These research results contribute to orientating
the research toward upgrading the bio-oil production in Viet Nam.
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dugc dem phan tich cac tinh chat vét 1y va thanh phan hoa
hoc theo céc tiéu chuan cho phép. Két qua phan tich cac
ddc tinh cua dau sinh hoc tir qua trinh nhiét phan nhanh la
co so dé thuc hién nghién ctru ning cép tmg dung vao trong
cong nghiép hodc san xuit dién ning.

2. Phuong phap nghién ctru
2.1. Phwong phdp phén tich xdc dinh cdc thanh phan hoa
hoc va nguyén t6 ciia sinh khoi

Mbi loai sinh khdi c¢6 cac thanh phan héa hoc
hemicellulose, cellulose, lignin khac nhau. N6 dugc xac dinh
theo phuwong phap Van Soest [4] va phuong phép cin bing
khdi lugng. Phuong phap Van Soest dua vao kha ning chiu
dugc cac axit khac nhau cua hemicellulose, cellulose va
lignin. Theo d6, hemicellulose dé dang bi phan giai boi axit
lodng, cellulose s& chuyén thanh glucose khi dun véi axit dam
dac, lignin c6 dac tinh khong tan trong nudc va axit vo co.

Céc thanh phan nguyén t6 C, H, O, N trong sinh khdi
dugc x4c dinh theo céc tiéu chuén thé hién trong Bang 1.

Bing 1. Cdc tiéu chudn phan tich thanh phdn nguyén té

cua sinh khoi

Thanh phén nguyén t6 Tiéu chuén phan tich
Cacbon (C) ASTM D5373-08
Hydro (H) ASTM D5373-08
Nito (N) AOAC 993.13 (2012)
Luu huynh (S) TCVN 175:1995

2.2. Phuong phdp xdc dinh tinh chit vit Iy va thanh phin
hoa hoc ciia dau sinh hoc

Céc tinh chat vat 1y va thanh phan nguyén t6 hoa hoc
ctia dau sinh hoc phan tich theo céac tiéu chuan dugc gidi
thiéu trong Bang 2.
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Bing 2. CAC tiéu chudn phdn tich tinh chat vt Iy va
thanh phan nguyén to hoa hoc cua dau sinh hoc

Chi tiéu Tiéu chuéin phan tich

Nhiét trj ASTM D4809

Do nhét ASTM D445

Oxy ASTM 4815
Luu huynh ASTM D5453
Cachon ASTM D6866

pH ASTM E70

Nude ASTM 6304

Diém chép chay cde kin ASTM D.93

Céc thong sb thé hién tinh chat vat Iy ctia diu sinh hoc nhu
nhiét tri, d6 nhét, ham lugng pH, nudc va diém chép chay la
c4c tinh chét co ban cta nhién liéu. Dua vao gia tri cua cac
thong sb nay, nguoi sir dung cb co s¢ dé thyc hién cac nghién
ctru tiép theo dé (mg dung hiéu qua vao timg muc tiéu sir dung
dau sinh hoc dan thay thé cho nhién liéu truyén thong,

Nhing thong s6 ham lugng cac nguyén té hoa hoc nhu

| Clar /L—@‘

cacbon, luu huynh, 6xy ciling 1a co so cho viéc nghién ctru
qua trinh chay nhién liéu sinh hoc.

Hon nira, dé dinh huéng viéc nghién ctru nang cap diu
sinh hoc can phai xac dinh cAc thanh phan hop chit chinh
¢6 trong dau sinh hoc ciing nhu cic nhom chtrc chinh. Cong
viéc ndy dwoc thuc hién trén may sic ky khi phdi phd
GCMS ISQ — GC Trace 1300 véi thu vién phd Nist, Wiley.

Ngoai ra, thanh phan cac khi ¢ trong hdn hop khi
khong ngung dugc xéac dinh tryc tiép trén hé thong thiét bi
thi nghiém. St dyng may GA 2000 Plus phén tich thanh
phan khi CO,, O; méy Rasi 900-1 phan tich thanh phan
cac khi hydro cacbon.

2.3. M6 hinh thwc nghiém hé théng nhigt phan nhanh
sinh khéi sin xudt dau sinh hoc

Dé thyc hién nghién ctru tinh chét vat 1y va thanh phan
hoéa hoc clia dau sinh hoc tir sinh khdi, nhém nghién ctru da
thuc hién viéc thiét ké, ché tao hé thong thiét bi nhiét phan
nhanh thu hdi dau sinh hoc trong 10 tang sbi, voi cong suat
nguyén liéu cung cip 1a 500 g/h, thé hién trén Hinh 1.

b)

Hinh 1. a) So dé nguyén 1y hé thong nhiét phan nhanh sink khéi trong 16 tang séi san sudt dau sinh hoc;
b) Hé thong thuc nghiém
1. Binh cdp khi nito; 2. Ap ké; 3. Luu lwong ké; 4. Vit liéu bao on; 5. Vit tai liéu; 6. Binh chira liéu 7. Phéu cdp liéu;
8. Dién tré; 9. Lo phan img; 10. Ong phun; 11. Sensor dp sudt; 12. Sensor nhié¢t dg; 13. Cyclone; 14. Nudc giai nhiét;
15, 16, 17. Binh ngung cd'p 1,2,3

Sinh khi sau khi sy dat dén doa 4m nho hon 10 % dugc
nghién dén kich ¢ yéu cau va cdp vao 10 phan tng. Tai
day, sinh khoéi nhén nhi¢t tr dong khi nito ndéng (nhi¢t do
tir 475 — 500°C) va 16p cat phan huy thanh hdn hop khi va
c4c chit rén. Nang lugng du trit trong 16p cat lam cho phén
b nhiét d6 phan tng trong 10 dong déu, han ché hinh thanh
nhiét do cuc dai tai mot sO vung trong 16 tang s6i. Qua trinh
truyen nhiét cho hat sinh khi trong 16 phan g chu yéu 1a
dan nhiét tir nhimg hat cat va qua trinh trao d6i nhiét tir
dong khi nito. Lugng sinh khéi cap vao 10 dugc diéu khién
bang bién tan. Sinh khdi sau khi nhan nhiét s& nhiét phan
thanh hdn hop cde cing véi hdn hop cac khi hiru co va vo
co. Luong coc trong hdn hop nay khi di qua cyclone s&

duoc phan tach, hdn hop khi con lai sé duoc din qua lién
tiép cac thiét bi ngung tu. Tai ddy, cac khf hitu co trong hén
hop s& ngung thanh dau va chay xubng phéu chira, phan
khi khéng ngung theo dng dan thodt ra ngoai.

Céc diéu kién van hanh tdi uu cua hé théng dé dau sinh
hoc thu hoi dat hiéu qua cao nhat da dugc cong bd & [1],
[3], [5]. Theo do, nhiét do 16 phan tng tdi wu cua bot go 14
500°C va kich ¢& hat tir 0,5 dén 1 mm. DAu sinh hoc tao ra
tir cac diéu kién van hanh nay dugc dem phan tich dé xac
dinh tinh chat vat 1y va thanh phin héa hoc. Két qua phan
tich la co so cho vi€c danh gia kha nang timg dung dau sinh
hoc va dinh hudng nghién ciru néng cap dau sinh hoc dé
dan thay thé cho nhién liéu truyén théng.



Sinh kh01 str dung duoc sir dung cho nghién ctru nay la bot

0. Bot gb dugc nghién nho, sang bang ray tiéu chuan c6 kich
cd tr 0,5 dén 1 mm va dugc sdy trong méay siy Nabertherm
dén d6 am 7 %. St dung cac phuong phap da gioi thiéu trong
muyc 2.1, ta xac dinh dugc thanh phéan hoa hoc va nguyén to
ctia mau bot gd. Két qua dugc trinh bay trong Bang 3.
3.2. Xdc dinh tinh chit vt Iy va thanh phin nguyén to
cia ddu sinh hoc

Dau sinh hoc thu hoi tir cac thi nghiém trong diéu kién
6n dinh nhat duoc dem phén tich tinh chét vat 1y va thanh
phan nguyén 6, két qua dugc thé hién trong Bang 4.
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3. Két qua nghién ctru 4 | Khéi luong kg/d | 1,28 11+ 0,991
3.1. Xdc dinh thanh phén héa hoc va thanh phan nguyén riéng (tai 20°C) | m?® 13
to ciia sinh khoi siv dung thi nghi¢m 5 | biém chop °C >100 >45 > 66
Bing 3. Thanh phan héa hoc va nguyén t6 cia bét go chzfy coe kin
— — —— — 6 |Diém dong dic| °C <-6 <-9 <24
Tén chi tiéu | Gia tri (%) | Tén chi tiéu | Gia tri (%) = Ton 28
Thanh phén héa hoc Thanh phéin nguyén t6 b - ’
- 8 |Ham lugng luu | %Kl KPH <0,05 3,5
Hemicellulose 20,5 C 47,5 huynh
Cfel!ulose 41,5 H 6,8 9 | Hamhuongcadoon | % K 443 _ _
Ligin 27 N 01 10 | Hamluonghydro | % kI | 7,1 - -
0 448 11 |Ham luong oxy | % kI | 483 - -
S 01 12 |Ham luongnito | % kI | 0,1 - -

Bing 4. Tinh chdt vit Iy va thanh phan nguyén 16
ciia dau sinh hoc

Hinh 2. Thu héi dau sinh hoc
3.3. Phdn tich thanh phéin héa hoc ciia diu sinh hoc

Stt| Chitiea | DOm | Gidtri Droth. 62T3§-\2/g|02 _ Nhim dinh huéng cho vi¢c nghién el nang cap dau
vi |phan tich 12171 | FO N [2 sinh hoc tao ra tr qua trlph Iﬂ}l¢t phén nhanh, tac gia thuc
_ 211 hign phan tich sic ky khéi phé (GC/MS) xée dinh céc hop
1 |Nhigt tri ki/kg | 16.400 | 15.000 | >40.964 chat c6 trong dau sinh hoc dugc tao ra tir qua trinh nhigt
2 | Ham luong nude | % kI 19 <30 <1 phén bot g6. Ket qua phan tich dugc thé hign trong Bang 5.
3 | Do nhétdong | mm?/ 12,9 <125 <380 Ngoai ra, thanh phan céc khi trong hon hop khi khong
hoc (t2i 40°C) | s ngung ciing dugc xac dinh va thé hién trong Hinh 3.
Bing 5. Thanh phan cdc hop chat trong dau sinh hoc tir bot g6
Cong thirc Hop chit % Cong thirc Hop chit %
C4H40O2 Furanone 10,2 CgHgO3 Vanilin 3,8

Ci3H240 | Cyclopentanone 1,0 Ci0H120;, | Phenol, 2 -methoxy-4-(1propenyl) 1,0
C7/HsO Benzaldehyde 8,8 CoH1,03 | 2,5-Dimethoxybenzyl alcohol 7,6
CeHsO Phenol 41 Ci10H140;2 | Phenol, 2 -methoxy-4-propyl 0,6
CgHgO2 | 2-cyclopenten-1 - one 5,2 CyH1003 | Ethanone, 1-(4-hydroxy-3 methoxyphenyl) 2,0

2,2,4-Trimethyl-3 - .

CgHisNO hydroxy-n-valeronitrile 2,5 C11H1403 | Phenol, 2,6 -dimethoxy-4-(2propenyl) 1,3
C/HgO Phenol, 2-methyl 4,2 CyH1004 | Benzaldehyde, 4 - hydroxy -3,5 dimethoxy | 3,3
C7/HgO2 Phenol, 2-methoxy 8,5 C11H1403 | Phenol, 2,6 -dimethoxy-4-(2propenyl) 1,8
CgH100 Phenol, 2, dimethyl 0,9 Ci0H1003 | 2-propenal, 3-(4-hydroxy-3 methoxyphenyl) 3,0

Phenol 2-methoxy-4-
CsH100: me?ﬂgll, methoxy 2,8 C10H1204 | Curvulol 1,4
i . 2-Oxa-6 azatricyclo[3.3.11(3,7)]
CsHsO2 | 1,2-Benzenediol 3,0 CoH13NO> decane-6-carboxaldehyde 0,8
1,2-Benzenediol, 3 2-cyclohexene-1-acetic acid, 2-nitro,
C7Hs0s methoxy 0.9 ] CuHisNO, ethyl ester 0.5
3,5-Dimethoxy-4

CoH120, | Phenol, 4-ethyl-2-methoxy 0,9 C11H1204 hydroxycinnamaldehydes 2,3
CsH1003 | Phenol, 2, 6-dimethoxy 9,7 Ci4H2604 | Hexanedioic acid, mono (2ethylhexyl) ester | 1,1

Ci1oH120, | Eugenol 2,3 C24H3304 | Diisooctyl phthalate 4,7
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Hinh 3. Thanh phdn céc khi trong hén hop khi khong ngung

4. Ban luin vé két qua nghién ciru

Tir két qua nghién ciru ta ¢6 cac nhan xét sau:

- Hién nay, ¢ Viét Nam chua c6 tiéu chuén vé dau sinh
hoc nén ta so sanh két qua phan tich tinh chat vat 1y va
thanh phan nguyén t ciia dau sinh hoc dugc tao ra tir qua
trinh nhiét phan bot gb véi tiéu chuan ASTM D7544-12 [4]
(tiéu chuén nay dua ra cac chi tiéu cua dau sinh hoc duoc
sir dung cho 10 ddt cong nghiép cia Hoa Ky) va tiéu chuin
chét lugng Viét Nam vé nhién liéu dbt 1o (FO) TCVN
6239-2002. Két qua cho thay rang, dau sinh hoc tao ra tir
bot gb dap ting duoc cac thong sé ky thuat yéu cau dé 1am
nhién liéu cho 16 d6t cong nghiép ctia Hoa Ky. So véi tiéu
chuan dau FO thi dap ung duoc chi tiéu ham lwong luu
huynh, ¢ nhét dong hoc va diém dong dac. Nhu vy, dé
st dung lam ngué)n nhién liéu cho cac dong co, 10 hoi, h¢
thong cap nhiét phuc vu doi sdng, dau sinh hoc can phai
nang cao nhiét tri va giam ham lugng 0Xy cung véi giam
ham luong nude. Tuy theo mdi tng dung dau sinh hoc ma
muirc d6 nang cip chat lugng dau sinh hoc ciing khac nhau.

- Tir két qua phan tich sic ky khdi phd cho thiy dau
sinh hoc 12 hdn hop phirc tap cac chit bi oxy héa. Cac nhom
hop chat chinh trong dau sinh hoc dwoc nhiét phan nhanh
tir bot gd bao gdm: phenol (40,1 %), aldehydes (21,1 %),
ketones (16,5 %), alcohols (11,3 %) va acid (5,8 %). Cac
nhoém chirc nay chira nhiéu ‘nguyén t6 oxy nén trong dau
sinh hoc nguyén t& 0xy chiém khoang 50 %, day cing la
nguyén nhan nhiét tri dau sinh hoc thip. Ngoai ra, nhom
hop chit acid chiém dén 5,8 % nén pH trong dau sinh hoc

thap, day l1a mot trong nhimg nhugc diém chinh cua dau
sinh hoc.

- Két qua phan tich cho thiy thanh phan cac khi trong
hdn hop khi khong ngung bao gom: Oz, Ha, CHa, CxHy (X
> 2), CO; va CO. Trong d6, ham lugng khi Hz, CHa, CxHy
chiém phan 16n. Dya trén thanh phan nay ta c6 thé danh gia
kha ning tai sir dung san pham khi khong ngung cho viée
cAp nang lugng cho qua trinh nhiét phan nhanh.

5. Két ludn

Dua trén hé¢ thng thiét bi nhiét phan nhanh sinh khdi
trong 16 ting soi da dugc thiét ké, ché tao, nhom tac gia da
thuc hién nghién ctru thuc nghiém san xuat dau sinh hoc tir
bot gb. Dau sinh hoc duge dem phén tich céc tinh chét vat
1y va thanh phan héa hoc. Két qua phan tich cho thay:

- Dau sinh hoc tao ra tir bot gd dap tmg dwoc cac thong
s6 k¥ thuat yéu cau dé 1am nhién liéu cho 16 ddt cong
nghiép ctia Hoa Ky (theo tiéu chudn ASTM D7544-12). So
véi tiéu chuan dau FO thi dap ung dugc chi tiéu ham luong
luu huynh, 86 nhét dong hoc va diém dong dac.

- Xé4c dinh dugc thanh phan cac hop chét ¢ trong dau
sinh hoc.

Két qua ctia nghién cuu nay 1a co s6 cho viéc dinh
hudng nghién ciru nang cap dau sinh hoc phuc vu cac muc
tiéu str dung trong cong nghiép va san xuat di¢n nang.
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