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TOM TAT

Bai béo trinh bay cic két qua nghién ctru san xuit nhién liéu sinh hoc dudi dang
bioethanol va biogas tur chat thai nong nghiép trong khuon khd Dy an JICA-JST “Két hop bén
vitng nén nong nghiép dia phuong véi cong nghiép ché bién biomass”. Trén co s6' cac két qua
nghién ctru ndy, bai bao chi ra cac diém mau chdt vé cong nghé can phai nghién ctru, phat trién
dé cac san pharn thu dugc c6 gia thanh ha, c6 kha nang ap dung trong thyuc te cong nghi¢p, nhu
cong nghé tién xur 1i nguyén liéu c6 ngudn goc cellulose, cong nghé san xuat enzyme c6 hoat
tinh cao va gia thanh ha, cong nghé tinh ché bioethanol ¢ nhiét do thap, cong nghé tinh ché va
I trit biogas. Cac két qua nay 1a co so dé thiét ké va xay dyng mé hinh Biomass Town tai Viét
Nam, trong d6 cac chat thai nong nghiép dugc tai sir dung hoan toan dé san xuat nhién liéu, phén
bon, khép kin viéc san xuét va sir dung nhién liéu sinh hoc trong pham vi dia phuong, gop phan
hinh thanh chu trinh CO, trong khi quyén.

Tw khoa: nhién liéu sinh hoc, biomass, bioethanol, biogas, biomass town.

1. MO DPAU

Trudce thyc trang bt 6n vé gia dau, sy can kiét nhin thiy trudc cia tai nguyen nhién licu
hoa thach trén the gioi, cac tham hoa moi truong da dugc bao trude, cac qudc gia, cac nha khoa
hoc dang cb ging tim cac giai phap méi dé dua cac dang ning lugng tai tao vao sir dung. Trong
s6 cac dang nang luong do, nang lugng sinh hoc duoc coi 1a mdt trong cac ngudn ning luong tin
cay nhét vi chu trinh CO, ma né tao ra, vi sy ddi dao va da dang ctia nguyén liéu, vi kha nang
kha thi ctia cong nghé, vi gia thanh c6 thé chap nhéan duoc.

Nhién lidu sinh hoc c6 thé dugc san xuat tir nhidu loai nhién liéu da dang: tinh bot, khi téng
hop, Cellulose (ethanal butanol), dau, chét béo, vi tdo (biodiesel), chét thai chin nudi (biogas), ..
trong d6 tinh bot va cellulose dugc cho 14 tiém ning nhat xét vé trir luong ciing nhu kha nang
g dung ctia san pham.

Ddi voi nhiéu nude ké ca Viét Nam, tinh bot van duoc coi 1a nguén luong thuc quan trong.
Truyén thong st dung tinh bdt & nhiéu noi khong dong tinh véi viée coi va sit dung ching nhu
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nhitng nhién liéu cong nghiép. Tuy nhién, viéc sir dung tinh bt san xuét thanh nhién lidu tuong
d6i dé dang, gia thanh san pham thap.

Nguyén liéu cellulose c6 trit lwong 16n, c6 phan tir chinh 1a C, H, O 1 ciu tir co ban ciing
gidng dudng , do d6 co kha ning dat 46 chuyén hoa cao hon thanh dudng dé tir d6 san xuat
ethanol nhién liéu. Kho khan 16n nhat 14 cu triic bén viing cia cellulose dé c6 thé pha v& va
tong hop nén cac hop chét khac.

Ngoai ra, khic véi tinh bot, ham lugng ethanol tao ra trong qué trinh 1én men tuong ddi
cao, tao thuan loi cho qua trinh tinh ché (chung cét). Vi cellulose, néng do ethanol tao ra thép
s€ lam tang chi phi ctia qua trinh tinh ché. Pé dua nhién liéu sinh hoc thé hé tht 2 vao thuc té,
hai van dé quan trong néu trén can duogc giai quyét bang cac cong nghé hop |i, c6 kha niang mang
lai hi€u qua cao.

2. NGHIEN CUU SAN XUAT NHIEN LIEU SINH HQC VA THIET KE MO HINH
BIOMASS TOWN TAI TRUONG PAI HQC BACH KHOA TP. HO CHi MINH

2.1. San xuit bioethanol tir nguyén li¢u chira cellulose
2.1.1. Xar li nguyén liéu

Nhu da dé cap, nguyén liéu c6 ngudn gbc thuc vat tir nhidu loai chit thai néng nghiép
chira nhiéu cellulose (khoang 38 %, [1]), c6 cdu triic bén Vﬁ'ng

M6t s phuong phap truyen thong sir dung cac nguon nguyén li€u nay can dugc ton trong
giit gin dé duy tri sy phat trién binh thuong cua san suét ‘ndng nghiép va doi sdng nhu str dung
rom lam thirc an gia stc, sir dung rom hay trau lam chat d6t gia dinh, 1am nhién liéu lop, rai
chudng, & luéng, .Chi phén nguyén liéu thira bi dot bo, méi duge coi la nguyén liéu san Xuét
ethanol. C6 thé xu Ii nguyen liéu chira cellulose bang acid manh vi du H,SO, dé pha v& cAu trac
bén viing cta né [2]. Két qua qué trinh 1a cac phan tir duoc hinh thanh véi mot lugng 16n acid
du, gay kho khan cho qua trinh 1&én men.

Cellulose ciing c6 thé duoc xu I bang phuong phap co 1|' vi du béng hoi nuée ap suét cao
kém giam ap dot bién [3]. Khi dé, cau tric cellulose bi lam yéu tao diéu kién cho cac chét phan
g mém nhu enzyme c6 thé tic dong dé phan huy thanh duong. Phuong phéap nay c6 vu diém
16n 1a khong dua thém hop chat vao hé, do d6, khong gy kho khin cho qua trinh thiy phan
bang ezyme va 1én men bang vi sinh vét sau do.

Nhuoc diém 16n nhit cua phuong phap nay 13 thuc hién qué trinh ¢ 4p sudt va nhiét do
cao, gy tén kém vé niang luong, chi phi dau tu ché tao thiét bi cao, ki thuét van hanh phuc tap,
ning sut thip do phai tién hanh nhiéu céng doan.

2.1.2. Thuy phan va lén men

Nhu da dé cap, dé thuy phan cellulose c6 thé ding tac nhan acid manh. Tuy nhién sau khi
lam yéu cau tric cellulose bang phwong phap hoa 1i nhu di néu, ta c6 thé sir dung ezyme
cellulaza dé phan hay ching thanh duong [4].

Qué trinh thity phan c6 thé thuc hién ¢ 50 C trong 48 gid véi ti 18 ezyme su dung 5 %.
Dung dich sau khi thuy phan c6 thé dat nong d6 55 g/l glucosa, véi hiéu suat chuyén hoa trén
81 %. Dung dich duong thu dugc c6 thé dé dang 1én men ethanol bing nim men sacaromyses
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cervisea & 35 °C trong thoi gian 48 gio, voi mat do nam men c& 23.6 triéu té bao/mm?>. Nong
d06 ethanol sau 1én men dat 30 g/1, Gtng va4i higu suat 1én men 86 %.

Theo nguyén |i Le Chartelier, qué trinh thiy phan s& cham lai va kém hiéu qua khi ndng
d6 glucose tao thanh ting 1én. Tuwong tw, qua trinh 1én men s& khé khin hon khi nng d6 glucose
giam xubng, kém theo nong do ethanol ting 1én & cudi qua trinh. Mot trong nhitng giai phap dé
cai thién 1a sir dung qua trinh thiy phan va 1én men dong thoi [5]. Khi d6 qua trinh 1én men va
chuyén hoa glucose thanh ethanol s& tao diéu kién cho qua trinh thity phan xay ra triét dé hon.
Nguoc lai, qua trinh thily phan cung cp glucose cho ndm men gitip qua trinh 1én men dugc tién
hanh thuan loi hon. Khi d6, mot trong cac van dé ki thuat can giai quyét 1a nhiét do thuc hién
qué trinh khac nhau cho 2 khau thity phan (50 °C) va lén men (35 °C) doi hoi hai qué trinh
dugc thuc hién tai hai viing riéng biét cua thiét bi.

2.1.3. Tinh ché

Ethanol sau khi 1én men co néng do 30 g/1 can dugce tinh ché dén 95 %, hodc tiép tuc lam
khan dén 99,7 % dé co thé ung dung trong cong nghiép. Qua trinh nay c6 thé thyc hién bang
phuong phap chung cét hai giai doan: giai doan mot lam téng nong do ethanol Ién dén 40 %, giai
doan hai t1ep tuc dua néng do ethanol 1én dén 95 % (thé tich ) (trong truorng hop lam khan dén
99,7 % can 4p dung cong nghé rdy phan tir hodc cong nghé hap phu-giai hip phu lién hoan
(PSA, presure-swing adsorption) [6]

Chi phi nhiét ning cho qua trinh chung cat 1a rat I6n va do d6 chung cat 1a mot trong cac
khau quyét dinh gia thanh san pham cudi cing. Viéc ha gia thanh khau tinh ché ciing dugc coi 1a
mot budc dot pha trong san xuat nhién lidu sinh hoc. V& mat nguyén 1i, qua trinh tach két hop
qué trinh hip phuy - nha hp phu (PSA) & nhiét 6 thuong co thé giup giai quyét van dé nay [7].
Céc nghién ctru theo hudng nay dang dugc tiép tuc trong cac du an hop tac gitta Trudng Pai hoc
Tokyo (Nhat Ban) va Truong Pai hoc Bach Khoa — PHQG TP. HCM (Viét Nam) - Dy an JICA
—JST “Két hop bén viing nén néng nghiép dia phuong véi cong nghiép ché bién biomass”.

2.2. Sén xuét biogas
2.2.1. Lén men khi methan tir chdt thai déng thuec vit

Biogas c6 thé san xuat bang phuong phap 1én men ki khi, sir dung phéan heo, trau bo,...
hodc chat thai thuc vat. Qua trinh 1én men duoc thuc hién trong cac ham u véi thoi gian khoang
vai tuan dén vai thang [8]. Khi methan sinh ra c6 chira H,S (khoang vai tram dén vai nghin ppm,
doc hai d6i voi dong vat, vat lidu, tang hiu u’ng nha kinh), CO, va hoi am (dén 40 %). Khi
biogas nay cin duoc 1am sach khoi H,S, CO, va hoi a 4m dé dAm bao an toan cho nguoi st dung,
nang cao nhiét tri va do d6 nang cao kha nang ing dung trong cong nghiép.

2.2.2. Tinh ché biogas

Khi HS ¢6 thé dugc 1am sach khoi biogas bang cac phuong phap hap thu (dung dung dich
kiém lodng, nudc voi lam tac nhan hip thu), hap phu (dung than hoat tinh, bt oxit sit, bot oxit
kém, Fe/EDTA...) [9].

Khl’ CO, va hoi am c6 thé dugc 1am sach bang cach hip phu trén ray phan tir, sir dung cong
nghé hap phu-giai hap phu lién hoan (PSA, presure-swing adsorption) [10].
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Dé c6 thé tmg dung biogas da tinh ché trong cong nghiép, viéc chira biogas ciing 1 van dé
can giai quyét. Mot trong nhitng kho khin 16n khi sir dung biogas 1a tinh kho hoa 1ong ciia khi
methan. Viéc st dung biogas dé phat dién, dét 1o cong nghiép,... s& khong c6 tré ngai nhiéu,
nhung van dé s& khé hon khi biogas dugc sir dung trén cic phwong tién di dong, noi chung ta
can chira mot khdi lwong 16n biogas trong mot thé tich gidi han. Mot trong nhiing hudng nghién
clru tiém nang 1a str dung cac thung chira chat hip phuy (adsortive tank) vai cac chat hip phu dic
trung, c6 kha ning chira biogas cao gip hang chuc 1an so voi binh chira thong thuong co ciing
dung tich [11].

2.2.3. Sir dung chat thai ham biogas va van dé xir i méi truong

Chat thai hAm biogas (rén va 1ong) c6 thé sir dung nhu phan bon. Tuy nhién anh huong cua
ching dén moi truong dat, méi trudng nudce va moi truong khong khi can dugce lam rd.

Céc nghién ctru hién nay tai hién truong xa Thai My, huyén Cu Chi, Thanh ph Hb Chi
Minh trong khuén khd Du an JICA JST cho thiy: nudc thai tur ham 0 biogas str dung nhu phén
bon long khong anh huong dang ké dén viéc 6 nhidm ngudn nudc ngam. Phan bon long dang
nay cling nhu chit thai rin him biogas su dung nhu phén bon c6 kha nang cung cip dinh dudng
cho cdy trong, khong 1am anh hudng xau dén chét lugng dat, va dic biét khong anh huong dang
ké dén méi truong khong khi [12]. Cac nghién ctru vé viéc thay thé mot phan hodc hoan toan
phan bon hoa hoc ciing nhu anh hudng dén ning suit cay trong dang duogc tiép tuc.

2.3. Thiét ké mé hinh Biomass Town

Dua trén khai niém vé chu trinh CO,, mdt mo hinh Biomass Town d3 dugc dé xuét [13].
Theo d6, chét thai trdng trot (rom ra, triu), ngoai cac phuong an st dung truyén théng nhu lam
thirc 3n gia suc, lam chat dét gia dinh, don chudng lam phan bén dé quay trd lai phuc vu truc
tiép cho tréng trot, con co thé sir dung san xuét bioethanol 1am nhién liéu sinh hoc sir dung tai
dia phuong. Chét thai chan nuoi, ngoai viéc sir dung truc tiép lam phan boén, c6 thé su dung dé
san xuét biogas. Sau khi tinh ché, biogas nay cé thé duoc st dung dé phat dién, lam nhién li€u
cong nghiép. Ngay ca gao, ngoai viéc str dung nhu mot ngudn lwong thuc chu yéu, con co thé st
dung nhu gao cong nghiép dé lam nguyén liéu san xuét bioethanol.

Véi thiét ké nay, CO, s& tao thanh chu trinh kin: Nho phan Umg quang hop, CO, s& gop
phan tao nén biomass ¢ dang thyc vat. Thyc vat vira gop phan phat trién con nguoi va dong vat,
vira duoc str dung nhu mot ngudn biomass. Cac qua trinh cong nghé nhu da dé cap sé bién cac
dang biomass khac nhau thanh cic dang nhién liéu va vat liéu phuc vu doi sdng, tién st dung.
cac qua trinh st dung biomass khac nhau lai din dén hinh thanh CO,, va nhu vay CO, sé& tao
thanh chu trinh khép kin. Viéc san xuét, sir dung nhién liéu sinh hoc theo hudng ndy, do do, s&
khong lam tang lugng CO, trong khi quyen khong lam nghiém trong thém hiéu ing nha kinh.
Mot mé hinh thyc té trén co so thiét ké nay dang dugc xay dung tai xa Thai My, huyén Cu Chi,
Thanh phé H6 Chi Minh, trong khuén khé Dy an JICA-JST (da dan).
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Hinh 1. Thiét ké md hinh Biomass Town tai Viét Nam [13]

4. KET LUAN

Viéc str dung phé phu pham nong nghi¢p (biomass) lam nhién liéu, vat liéu, hoa chat 1a rat

can thiét va c6 kha ning, do ngudn goc hitu co cua cac loai nguyén liéu nay. Tuy nhién, do céu
tric bén viing cua cellulose, mot s6 cong nghé ngudn can duge phat trién dé ning cao tinh kha
thi ciing nhu ha gia thanh san pham nhién liéu sinh hoc:

Cong nghé tién xur |i nguyén liéu phai dam bao hiéu qua cao, tao diéu kién dé cac chat phan
ung enzyme co6 thé thily phan cellulose dé dang ma khong dua thém céac hoa chat co6 hai cho
moi trrong ciing nhu anh hudng hoat dong cua enzyme hodc vi sinh vat sau nay.

Cong nghé thity phan cellulose can tao ra cac enzyme c6 hoat tinh cao, hidu qua, gia thanh
thap

Dé nang cao hiéu qua qua trinh 1én men, cong nghé thity phan va 1én men ddng thiroi can
dugc phat trién, dac biét can toi wu hoa thiet ke thiét bi d€ cac qua trinh thuy phan va lén
men c6 thé dugc thuc hién & ché d6 toi uu.

Qua trinh chung cat dé tinh ché bioethanol 1am nhién liéu I qua trinh tiéu thu nhiéu ning
lugng, c6 anh huong rat 16n dén gia thanh san pham. Cong nghé tinh ché ¢ nhiét d6 thap st
dung cac chat hap phu dac trung va cong nghé PSA can dugc tiép tuc phat trién va hoan
thién.

Biogas co thé 1én men dé dang tur chét thai chan nudi va ca tir chit thai thuc vat. Khi doc hai
H,S can duoc tach triét d€ dé han ché tac dong xau doi véi stc khoe con ngudi, dong vat va
ca do bén ctia vat liéu . Thanh phan khong chay nhu CO, hoi & am ciing can dugc lam sach
dé tang nhiét tri cho biogas, dap ing cac nhu cau cta cong nghiép.
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Cong nghé chira biogas can dugc phat trién dé co thé sir dung lam nhién liéu dong co trong
thoi gian dai.

Chat thai ciia nganh san xuat nhién liéu sinh hoc trén co s¢ biomass c6 kha ning 1am phan
bon, khong anh huéng nhidu dén mdi truong nudce, moi trudng dat va moi truong khong khi.
Céc nghién ciru theo hudng nay can dugc tiép tuc dé tdi wu hoa viéc thay thé phan bon hoa
hoc.

Mo hinh Biomass Town tai Viét Nam cén dugc xdy dung va phat trién trén quy mé du 16n
dé c6 kha nang danh gia hiéu qua kinh té va tac dong moi trudng clia cong nghi€p biomass 6
cac dia phuwong. Gia thanh san xuét nhién liéu sinh hoc sé& 1a mot trong cac yeéu t6 quyét dinh
su thanh cong ctia md hinh nay trong giai doan dau xay dung va phat trién.

Loi cam on. Tac gia xin tran trong cam on Du an JICA-JST “Két hop bén viing nén noéng nghiép dia
phuong va cong nghiép ché bién biomass” cua Truong Pai hoc Bach khoa — 'PHQG TP. HCM da cung
cAp kinh phi va dic biét cam on cac nhoém nghién ciru trong Dy 4n da cung cép sb liéu khoa hoc dé hinh
thanh cbng trinh nay.
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ABSTRACT
DEVELOPMENT OF BIOFUEL FOR BUILDING UP BIOMASS TOWNS IN VIETNAM
Phan Dinh Tuan

Laboratory for Bioenergy and Biomass
Hochiminh City University of Technology

Email: phantuan23bhht@gmail.com

The article describes the research results on the production of biofuels in the form of
bioethanol and biogas from agricultural wastes within the framework of the JICA-JST Project
“Sustainable integration of local agriculture and biomass industry”. Based on the results,
necessary key technologies have been figured out to reduce production cost, such as
pretreatment of cellulose-based raw materials, active enzymes production, bioethanol
purification at low temperatures, purification and storage technology for biogas. The studies
have been used for designing and building up a Biomass Town in Vietnam, where most of
agricultural wastes would be used for biofuel and fertilizer, recycling the production of local
biofuel and creating the closed-loop of CO, in the atmosphere.

Keywords: biofuel, biomass, bioethanol, biogas, biomass town.
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