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Viét Nam, nhitt la dong bang séng Citu Long cé lgi thé vé ndong nghiép, nhung chua digc
phdt huy t6i da. Néng thén cé “mé dau’ndng lugng sinh hoc ti ldu, nhung tiém ndng noi
nay chua biét dén dé tan dung khai thdc. Nhién liéu sinh hoc khéng nhitng gép phan dam
bdo an toan ndng lugng trong nuéc ma con tao ra mot nganh ché bién mdi, san phdm mdi,
va viéc lam mdi & nong thon. Ddc biét nganh sdn xudt nay con md ra huong di moi ning
cao doi song thén x4, qua hinh thanh cdc cum cong nghiép va dé thi sinh thdi khép kin,
trong doé cdc chdt thdi tir néng nghiép dugc ding ché tao ndng lugng sinh hoc hodc ché sdan
khdc, néu cé quy hoach va dugc khuyén khich, hé tro thich ddng.

1. MG PAU

Nhu ciu ning lugng clia lodi ngudi da hién dién cdch nay hang trim ngan nim, khi con
ngudi biét diing lita trong hoat dong hang ngay d€ nudng thit, dudi thd dit, d6t ritng lam
riy. K& tir 46, ngudn ning lugng tir vat rin nhu gd ciy ngiy cang trd nén quan trong, c6
hon hai tf ngudi trén thé gidi dang diing chit rin trong gia dinh d€ ndu nuéng va sudi Am
mua dong. Vao th& ky 19, g 1a ngudn ning lugng 1am mdy chay biing hoi nudc phd thong
trong nganh chuyén chd, gitp phat tri€n manh cong nghiép cd gidi. Sau d6, con ngudi ché
tao may phat dién cung cAp ngudn dién ning mdi c6 nhi€u cong dung cho ddi séng hang
ngay va thay th& dan nhitng may chay biing hdi nu6c. Khi tim thd'y ngudn nhién liéu tram
tich nhu than d4, dau héa va khi d6t, con ngudi ting tdc sit dung loai ning lugng khong tdi
tao nay d€ chay may nd, chii y&u trong nganh van ti, nhiét va dién ning. Loai nhién liéu
thé 18ng (xing diu) trd nén thong dung hon trong nganh chuyén vin, vi c6 ti trong ning
lugng cao, dé sit dung hon loai nhién liéu khi va rin, va tir d6 ngudn ning lugng rin dugc
st dung gidm din.

Miic cung ciu ning lugng 16ng ngay cang trd nén khong bén vitng khi dan s6 thé
gidi banh tru6ng khong ngirng va céc bi€n c6 thudng xdy ra, nhift 1a nhitng noi sdn xuit
dau khi. Trong khi gid ddu tho ting gia lién tuc tir 10 M§ kim/thing trong 1999 1&n 20 My
kim trong 2002 va1l5 M§ kim vao thdng 4/2008. N&u khong c6 gidi phdp kip thdi, su
chénh 1éch cung ciu khuéch dai va gid nhién liéu ting cao s& dua d&n cdc cudc khiing
hodng tai hai khon lugng. D6 1a chua k& mic cung ciu va gid cd con bi anh hudng bdi cic
y&u t6 khéc, nhu chinh sich ning lugng, chi€n tranh & viing sdn xut dau, vin dé dau co
truc 101, vad ngudn ning lugng thién nhién khong dugc khai thic kip thdi, bi can dan.

Trong bdi cidnh d6, nhiéu cudc khiing hodng ning lugng thé€ gi6i khong thé tranh
dugc, di bit diu tir nhiéu nim qua va con ti€p tuc trong tudng lai, dic biét ddi vdi cdc
nudc ti€n bo va cic nude khong san xuit dau hda. Cang trd thanh van dé sinh tif cho cic
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nudc cong nghiép 16n tly thudc hoan toan vao ngudn dau nhap. Cho nén, khong ngac
nhién 1im khi nhitng viing c6 nhiéu diu hda trén th€ gidi thudng khong cé dudc tinh trang
yén binh 1du dai. Ngoai ra, cdc nhién liéu tram tich con thdi ra cdc chit khi nha kinh, nhidt
12 khi CO, trong bau khi quyén, 1am haAm néng toin cau d&€n mitc d6 bdo dong hién nay.

Do d6, nhi¢u nu6c da va dang tim ki€m, khai thdc cdc ngudn ning lugng thay thé,
nhu ning lugng nguyén tir, dién ning, hdi nudc, thly triu, sic gié, ning lugng mit trdi,
ning lugng sinh hoc..., véi quan tAm dic biét d€n cdc ngudn ning lugng cé thé tai tao
va than thién mdi truong, trong khi tao ra ¢ hgi méi lam ting Igi tic ndng din va cai
thién ddi song ndng thon & cdc nu6c dang phat trién. Trong bai tham khdo niy, ning
lugng sinh hoc 4nh huéng tryc ti€p ddi song hang ngay dugc dé cap dén.

2. CAC LOAI NANG LUQNG SINH HQC

Ning lugng sinh hoc 1a loai ¢6 thé tai tao va dugc sin xuat tir ngudn sinh hoc hay sinh
khoi (biomass) dugi dang nhién li€u 16ng, khi va rdn; nhiét lugng; dién ning; cha't héa hoc
va nhitng vat dung khdc. Nhién liéu sinh hoc léng da dugc ding dén tir thud ban s clia
nén cdng nghiép 6 td. Trong thé ky 19, 6ng Nikolaus August Otto, ngudi Pic, nha phat
minh déng cd (do stic ép ddt chdy bén trong) da bi€t diing chét ethanol d€ chay mady. Ong
Rudolf Diesel, nha sing ché mdy Diesel Pitc, dd phit hoa mdy chay bing dau diu phung.
Ong Henry Ford 8 My sdng ch& xe FORD kiéu T diing nhién liéu tit cdy gai (hemp) trong
thdi gian tir 1903 dén 1926. Nhung sau d6 diu héa dugc kham phd, ré tién nén dudc sit
dung rong rdi hon. Tuy nhién, trong Thé Chi€n I, dau hda thi€u hut trim trong, nén c6
nhiéu phat minh ding nhién liéu sinh hoc d€ thay th& phin nao xing diu. G Pic, xing
dugc tron véi rugu 1am tr khoai tay, goi la “Reichskraftsprit”. o] Anh, dau dugc tron véi
rugu ngil coc, c¢6 tén Discol (National Geographic Magazine, 10-2007).

Trong thdi hau Thé chi€n, diu hda 13 loai nhién liéu ré tién, dugc tim thd'y § Trung
Pong va cdc noi khac trén thé gidi dugce sit dung ngay cang ting, lam gidm tAim mic quan
trong kinh t&€ clia cdc nhién liéu sinh hoc. Sau d6, nhi€u cudc khiing hodng ning lugng
thinh thodng x4y ra 1am thi€u hut xing dau, gia cd ting cao do tic dong bén ngoai (chi€n
tranh, hoi dodi thay d6i, chinh sich ning lugng...) va ndi tai (dnh hudng tiéu cuc d&€n moi
trudng do thai ra nhiéu chat khi CO,). Tir diu thé ky 21, nhiéu nu6c da hd trg va ting mifc
dau tu d€ tdi khai thac ngudn nhién liéu sinh hoc, dic biét § Brazil, My, Lién Au va chau
A. Nhién liéu sinh hoc dugc bit ddu xem nhu phuong tién lim giim chat khi thodt nha
kinh, an ninh ning lugng va gép phin cdi tién nong thén dang phit trién manh & nhiéu
qudc gia; nhung ciing c6 nhiéu tranh luian vé dién cung cip thuc phadm trén thé gidi va
van d& moi trudng.

Ngudn nhién liéu sinh hoc dudc sdn xui't tir khdi sinh hoc hay sinh khdi, d6 1a cic
loai thio moc, rong réu dugc ciu tao va phdt trién bing chit hitu cd, qua hién tugng
quang hop giita nudc va khi CO; trong diép luc t6 dudi ning lugng 4nh sdng mit trdi, va
¢ thé tii tao.

Do dé, ning lugng sinh hoc thudng dudc sdn xuat tir:

- S&n phd&m ndng nghiép: cd, hat, diu, m3 dong vat ;

- Céc chat thdi du thira cda ndng nghiép (gd, ra rom...), va

- Cé4c loai beo, rong réu.
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Hinh 1: (a) Bip (http://en.wikipedia.org/wiki/Zea mays),

(b) Rom ra (http://en.wikipedia.org/wiki/Strohr%C3%A4der),
(c) Rong bién dd Laurencia & Hawaii (http://en.wikipedia.org/wiki/Algae)

2.1. Nhién li¢u sinh hoc tir ndng san

DAy 12 loai nhién liéu sinh hoc dugc sdn xuit tir cdc sdn phdm ndng nghiép nhu: dudng,
tinh bot, dau rau cdi va md dong vat (heo, cd...) bing cidc cong nghé 1én men thong
thudng hay diing chuyén héa ester (cho diu md). Sau day 1a cic loai nhién liéu sinh hoc
thudng thdy trén thi trudng hién nay:

2.1.1. Ruou sinh hoc
Cic loai rugu sinh hoc phd thong nhitt gdm cé rugu butanol, ethanol va propanol, dudc san
xuat do céc vi sinh vat hodc cdc gi€u to (enzyme) qua tdc dong 1én men cdc chit dudng,
tinh bot va chat moc cellulose.

Butanol dugc sdn xuit do 1én men ABE (acetone, butanol, ethanol). Rugu butanol
sinh hoc dudc xem nhu loai xing diu c6 thé ding chay xe truc ti€p, vi san xuat nhiéu ning
lugng, nhung gid thanh sdn xud't cao hon. Hing Dupont va BP dang nghién cttu va phat
trién loai con butanol.

Ethanol 12 loai thong dung nhift trén thé€ giGi, dic biét dung lam nhién liéu sinh
hoc cho van chuyén. Trong nim 2003, 6 5% ethanol trén thé giGi 1a nhién liéu dung cho
xe 0 td (http://www.meti.go.jp/report/downloadfiles/g30819b40j.pdf). Ethanol dugc sdn
Xudt tif cAy mia, bd mia, bip, thin va hat Iia mi€n, ci cdi dudng, lda mach, dai, bd, khoai
tay, khoai lang, trdi qud, hoa huéng duong, rom ra va cdc loai sinh khdi khéac. Trudc khi
1én men, cdc enzyme dugc dung thily phan cdc chit tinh bot, chdt mdc cellulose thanh
phin t dudng. Tir d6, chdt dudng glucose dudc phan tich thanh 2 phan td: ethanol va
carbon dioxide (Wikipedia: ethanol fuel):

C6H1206 > 2C2H6O + 2C02
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Rugu ethanol (C,HgO) dugc ding Iam nhién liéu & t6 s& bi dot chdy véi hoa tron
oxygen trong ddng co dé san xud't carbon dioxide, nudc va nhiét lugng:

C2H60 + 302 > 2C02 + 3H20
Téng hop hai cong thifc trén nhu sau:
CeH 1206 + 60, > 6CO, + 6H,0 + nhiét lu’(jng

Nhiét Iugng diing chay mdy, con carbon dioxide 12 loai khi thdi lam hAm néng bau
khong khi.
Qud trinh sdn xuAt rugu ethanol 1am nhién liéu sinh hoc sach gdm c6 3 giai doan:
@) Lén men chat dudng véi chdt men (microbial yeast). Hiéu ning sdn xuat
ethanol clia mia dudng cao gip 6 1an so vdi bap.
(ii) ~ CAt rugu: Rugu ethanol ding d€ 1am nhién liéu cho xe & t6 phdi chita rat it
nudc bing phuong phdp cit rugu, nhung rugu thuan chi dat d&€n gidi han 95-
96%. Loai rugu nay c6 thé ding chay mdy, nhung khong thé€ hoa tron v6i diu
xang.
(iii) Lam khé: Pay 1a phuong phip 1Am rong rudu ethanol bing cdch ding sang
phian t¢ ZEOCHEM Z3-03, hoic thém chit hydrocarbon benzene hoic diing
cha' calcium oxide nhu 1a chat 1am khd d€ khit nudc trong rugu.

Céc loai rugu ethanol c6 thé dung riéng ré hodc hoa tron v6i xing dau, va cdc nha
ch€ tao xe 6 o hién nay sin xuat nhiéu loai xe c6 thé chay biing chit hdn hgp mdt cdch
an toan. N&u chi diing ethanol d€ chay xe thi d6 thuan rugu phai t&i thi€u 71% (Aakko and
Nylund, 2004). Di nhién, cang it chat ethanol va nhiéu nuSc cong suit clia may cang gidm.
Hon nifa, rudu ethanol ¢6 ning lugng kém hon xing dau. Mot cdch tdng quat, rugu ethanol
kho (khong chita nu6c) cung cAp 1/3 ning lugng thdp hon cho mdi don vi thé tich, so véi
xidng; vi th€ cAn c6 binh chifa to hon va cin rudu ethanol nhiéu hon d€ xe chay cling
khodng cdch so vdi xdng. Rugu ethanol thudng c6 dic tinh lam x6i mon cdc vat chira
trong hé thdng nhién liéu, tir binh chita d&€n bo phan nd clia diu may. Do d6, tuy theo mdi
nuéc, nha sdn xuat thudng hoa tron rudu ethanol véi xing ddu & mic dd nao do. O Brazil,
xing tron vdi 23% ethanol k& tir 2006, & My 10%. Hién nay, c6 nhiéu loai xe dudc ché tao
dé st dung loai xing tron nay vdi dong cd c6 hé thdng vi tinh diéu khién pha tron hiéu
qua cao cho céc ti 1& ethanol/xidng kh4c nhau, tir 0 d&€n 100% ethanol.

2.1.2. Diesel sinh hoc
Pay 1a loai dau sinh hoc dugc diing nhiéu nhitt & Lién Au, dudc sin xudt tir cic loai diu
hay md bing cdch diung “transesterification”, c¢6 hgp chdt twong duong véi diu diesel
khodng chi't. Cdc chat dau (con goi 1a fatty acid methyl (hay ethyl) ester (FARME)) tron
véi sodium hydroxide and methanol (hay ethanol) tao ra phdn trng héa hoc sdn xudt dau
diesel sinh hoc hay glycerol. Mot phin glycerol dudc sin xuit cho mdi 10 phan diu diesel
sinh hoc. C4c loai xe 6 to c6 thé chi diing diu diesel sinh hoc hay tron v6i xing ma khong
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c6 van dé gi. Mot sd hing xe gidi han mic hoa tron 15%, nhung 5% hdn hdp duge dung
nhiéu nhit & cdc nuéc Lién Au. G My, hon 80% xe hang va cdc xe bus thanh phd chay
biing diesel; do d6, st dung dau diesel sinh hoc ting rit nhanh, tir 25 triéu gallon mdi nim
cho d&n 2004 ting 1&n 1 ti triéu gallon vao cudi nim 2006 (Thurmond, 2007).

2.2. Nhién liéu sinh hoc tir chat thai du thira

Hién nay, cdc nha l1am chinh sich, quin Iy mdi trudng khuyé&n khich st dung cdc vat liéu
phé thi hoic du thira trong ndng nghiép d€ ché tao ra cc loai nhién liéu sinh hoc, vira c6
thé thay th& dau hda vira gidm 6 nhiém moi trudng. Nguyén liéu diing sdn xui't loai nhién
liéu nay thudng gdm cic sinh khdi phé thdi, rom ra cia lda gao, lda mi, thin bip, gd, cic
loai cdy dic biét dung 1am nhién li¢u... qua cong nghé héa 16ng, gdm c4 nhién liéu sinh
hoc cellulose tir cic mau khong cé thuc phdm. Hién dang c6 nhiéu cong nghé phét trién
loai nhién li€u nay, nhu hydrogen sinh hoc, methanol sinh hoc, diesel hydrogen sinh hoc,
rugu hdon hgp, diesel gb...

Rugu Ethanol tir chat mc hay cellulose dugc sdn xudt tif cdc hoa mau khdng con
thyc phAm (rom ra, gd, than ciy...). P6 13 nhitng thanh phin chit thi sau khi thu hoach
cdc bd phan lam thuc pham, cho nén st dung diu sinh hoc 1am tif cdc nguyén liéu nay
khong 1am 4dnh hudng d&€n van dé san xuit thifc in thé giGi. Trai lai, con gidp gidi quyét
phin niao 6 nhiém moi trudng. Tuy nhién, qud trinh sdn xu't rugu ethanol sinh hoc khé
khin va ton kém hon, vi phdi thém cong doan ding cdc gi€u td d€ tiéu hda cdc chdt moc
cellulose thanh chit dudng. Hién nay, cong nghé sinh hoc ¢ thé ché tao cic loai gi€u t&
GM c6 khd ning phan héa nhanh cdc chit mdc cellulose, nhung mot s6 chuyén gia lo ngai
cdc loai gi€u t& ndy c6 thé tr§ thainh mot loai phd hai mdi trusng khong ludng trude duge
khi ching lan truyén trong cdc loai thio mdc.

2.3. Nhién li¢u sinh hoc tif rong réu, beo

Nhién liéu rong réu dudc ché tao tir cdc loai rong réu trong nudc, trén diat Am. Rong réu
diing it nhap lugng trg ndng, nhung sdn xudt nhiéu ning lugng (30 1an) hon thuc phdm gia
sic d€ sdn xuat nhién liéu sinh hoc. Ngoai ra, loai rong réu bi thodi héa sinh hoc khong
lam hu hai moi trudng xung quanh. Hién nay rat nhiéu gidi chd y d&n loai nhién liéu nay
vi gid dau hda cao. Theo udc tinh cia B6 Ning Lugng M§, nudc nay cAn mot dién tich
dat dai 16n do 38.849 km2 d€ trdng loai rong thay th€ tit cd nhu cAu dau hda hién nay
trong nudc (Hartman, 2006).

2.4. Khi sinh hoc (biogas)

Khi sinh hoc nhu methane dugc sidn xud't bing qui trinh tiéu héa cdc chat hitu co bing cdc
loai vi sinh vat y€m khi. Loai khi nay c6 th€ sdn xudt tir cdc chat thdi d& bi hiiy hoai
hoic diing ning lugng clia cic mau nudi cdc vi sinh vit y€m khi d€ sin xui't ra chi't khi.
Cha't thdi ridn bi tiéu héa c6 thé dung lam nhién liéu hozc lam phidn muc compost.

Khi tdng hgp (syngas) dudc ché tao tir cic nhién liéu sinh hoc bing cic qui trinh
hdn hgp nhu phin gidi (pyrolysis), dot chdy (combustion) va héa khi (gasification). Nhién
liéu sinh hoc dugc bi€n d6i thanh carbon monoxide va ning lugng bing phan gidi, sau dé
qua giai doan ddt chdy vdi it oxy va ti€p theo giai doan khi héa dugi nhiét do t&i thi€u
700° C d€ bién ddi chat hitu co thanh chi't khi hydrogen va thém phan tif carbon. Ch4't khi
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tdng hop nay 12 mot loai nhién liéu c6 nhiéu hiéu qui dot chdy truc ti€p trong may xe so
vdi cdc nhién liéu sinh hoc nguyén thdy, va c6 nhiéu ning lugng chira trong nhién liéu.
Cha't khi tdng hgp c6 thé dung d€ ché tao ra chdt methanol va khi hydrogen, hay dugc
bi€n d6i qua qui trinh Fisher-Tropsch d€ sin xua't loai xing tdng hop thay thé (Wikipedia:
Biofuel).

2.5. Nhién liéu sinh hoc rin
Ching han nhu gd, than va cdc loai phan thi kho ma cdc nuc dang phat trién sit dung
hang ngay trong cong viéc ndu nudng hay sudi Am.

3. CAC NUGC SAN XUAT NHIEN LIEU SINH HOC

Céc nhién liéu sinh hoc hién dang dugc nhiéu qudc gia chi y d&€n nhu 13 mot gidi phdp
kha thi d& thay th€ xing diu, vi khiing hodng ning lugng thudng x4y ra, gid cd leo thang
khong ngirng va hién tugng him néng toan ciu dang dudc khoa hoc xdc nhan. Tir 1970,
Bazil 13 nuSc c6 quyét tAim nhi€u hon hét trong chinh sich sdn xuit rugu ethanol d€ thay
thé phan ndo xing diu st dung trong nuéc. Sau d6, cdc nuSc tién bd va cdc nudc dang
phét trién tham gia tich cuc hon. Trong nim 2006, 5 nudc ditng dau sin xuit ethanol trén
thé gidi 1a My (4,855 ti gallons/year), Brazil (4,491 ti gallons/year), Trung Quéc (1,017 ti
gallons/year), An Po (0,502 ti gallons/year) va Phap (0,251 ti gallons/year). Mdi gallon
biing 3,785 lit. Sdn xuat ethanol tai hai nu6c M§ va Brazil chi€m hon 90% ethanol thé giGi
(http://www.ethanolrfa.org/industry/statistics/#E).

3.1. Brazil

Brazil sin xuit ethanol tif mia dudng (Hinh 2) nén hiéu ning ning lugng cao hon so véi
bip gip 6 1an, vi bidp cin thém giai doan phan gidi tinh bot thanh chit dudng trudc khi
bi€n ch& thanh rudu ethanol. Chuong trinh ndy dudc ddnh gid thanh cong va 16n nhit the
gidi, nay da cung cAp dugc 30% nhu ciu nhién liéu vin chuyén trong nudc. Trudc day,
Brazil 13 mot nu6c nhap khdu diu rat 16n, nhung nay di tu tic hoan toan vé ning lugng,
nhd sdn xud't ethanol va s6 diu md ndi dia (Washington Post, 2006). Trong nim 2004,
nudc nay san xudt 16,4 ti lit ethanol trén dién tich 2,7 triéu hecta dat dai, hay d6 4,5%
dién tich canh tdc clia nudc nay. Trong s6 nay, dd 12,4 ti lit ethanol dudc ding 1am nhién
liéu cho xe 6 t6. Hién nay, tit c xe sdn xuat ban xt 12 loai xe danh cho st dung xiing pha
tron véi ethanol va thich ng vdi loai ethanol c6 chita nudc dén 4,4% (ethanol 95,6%).
Trong 2008, Chinh phii mé rong chuong trinh sdn xui't diesel sinh hoc phdi chita 2% diesel
sinh hoc, va ting 1€n 5% trong 2013.

Tuy nhién, chuong trinh sdn xuat va tiéu thu rugu ethanol dugc thuc hién véi bao
cAp 16n clia nha nudc dudi hinh thiic (American Council for an Energy-Efficient Economy,
1999):

- Lai suét thap cho xdy c4t cdc nha mdy nidu rugu,

- Bdo dim gid thu mua ethanol b3i cdc cic cong ty dau qudc doanh vdi gid
hop 1y,

- Gi4 ethanol ngoai thi truGng c6 sic canh tranh cao, va

- Gidm thu€ trong thap nién 1980s dé khuy&n khich loai xe diing ethanol.
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Céc bién phdp hd trg gid va bdo ddm néu trén gidm bét dan, d&€n nay da cham dit
hoan toan va két qua rat tich cuc. O ti€u bang Sdo Paulo di thi€t 1ap thanh cong mot
trung tAm nghién citu va phat tri€n trdng mia va sdn xuit rugu ethanol hiéu qua cao.

Hinh 2: Mia cay diing d€ sin xuit ethanol
(http://en.wikipedia.org/wiki/Sugarcane)

3.2. Hoa Ky
Hang nim Hoa Ky tiéu diing khodng 142 ti gallon xiing dau va gid cd ting gia tir do 30-40
cent trong dau 1970s 1&én 3,5 My kim/gallon trong thdng 3-2008. Nu6c nay hién tiéu thu do
25% téng s6 dau th€ gidi. Cho nén, ho c6 nd luc 16n nhiim thay th€ phian nio loai nhién
liéu chat khodng nay. Hién nay, hdu hét cic loai xe & nu6c My c6 thé chay bing xing
pha trdn v6i 10% ethanol dugc ch€ tao tir bip. Mot s6 hing xe nhu Ford, Daimler-
Chrysler vdi GM da bdn loai xe c6 thé dung xing tron vdi ethanol tir zero dén 85%
ethanol (E85). Dén giita 2006, c6 dén 6 triéu chi€c xe chay E85 (America energy, 2006).
Trong 2007, thanh phd Portland, bang Oregon 1a thanh phd diu tién bit budc tat cd cdc
loai xe chay trong gidi han thinh phd phdi diing xing trdn t&i thi€u 10% ethanol (Murphy,
2007)) (Hinh 3). K€ tir thang giéng 2008, cdc bang Missouri, Minnesota vi Hawaii doi héi
xe 0 td chay xdng trdn v4i ethanol.

Trong 2006, truSc Qudc hoi ludng vién, Téng Thong George W. Bush tuyén bd Hoa
Ky “dd nghién diau héa” nén cin phdi thay th€ 75% diu nhip bing nhitng ngudn ning
lugng hitu hiéu khdc vao 2025, gdbm ca nhién liéu sinh hoc. Ngay 19-12-2007, (Energy
Independence and Security Act of 2007) doi hdi nhitng nha sdn xuat xing diu phdi dung it
nhtt 36 ti gallons nhién liéu sinh hoc trong 2022, hay ting gip 5 1an mic diing hién nay.

Chuong trinh khuyén khich dung xiing tron vdi ethanol § My dang bi chi trich vi
dua vao hd tr¢ clda nha nudc, 1am tiéu thu nhiéu nhién liéu hon binh thudng. Sy hd trg
nay da khuyé&n khich néng dan bi€n d6i dat dai trdng bip d€ sdn xuit ethanol ding ké va
st dung nhi€u phian héa hoc va thudc sit tring hon nhitng dat dai diing sdn xui't cic mau
khdc. Chinh phi Lién bang da hd trg¢ cho riéng chuong trinh nay 7 ti My kim mdi nim
(tvong duong 1,90 My kim/gallon)! Trong 2007, dd 90% dién tich mau di truyén bién ddi
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GM danh cho ning lugng sinh hoc dugc trong § M§: 7 triéu ha bip GM cho sin xui't rugu
ethanol va 3.4 triéu ha dau nanh danh cho sin xudt dau diesel sinh hoc (James, 2007).

Ethanol Information
This product may contain up to 10% ethanol by vo|u_me.
Additional information about ethancl blended gosollne‘
may be found inside the store.

Hinh 3: Cay sing véi E 10 (10% Ethanol) ¢ California
(http://en.wikipedia.org/wiki/Ethanol_fuel)

3.3. LiénAu

Nhitng nudc diing nhiéu nhién liéu ethanol sinh hoc trong Lién Au 1a Pic, Thuy Si, Phip
va Tay Ban Nha. Trong 2006, luc dia nay sdn xuit loai nhién liéu sinh hoc twong duong
dé&n 90% nhu ciu. Pic quoc sdn xui't gin 70% nhu ciu, TAy Ban Nha 60% va Thuy Si
50%. Tai Pic qudc c¢6 d€n 792 tram xiing c6 E85, Phdp 131 E85 va vé6i 550 tram khdc
dang dudc xdy cAt (EUBIA, 2007). Lién Au da thong qua luat doi hdi cdc nudc hoi vién
phai st dung nhién liéu khdng c6 khodng chat tdi thi€u 5,75% t6ng sd thé tich nhién liéu
tiéu thu trong nim 2010 va 10% trong 2020. Do d6, ho c6 thé thay thé diesel hay xing
bing bat ctf ngudn nhién liéu sinh hoc nao. Hién nay, ¢6 it tram xing E85 & nhiéu nudc
Lién Au. Nhién liéu sinh hoc bi ddnh thu€ tuong duong véi xing khodng chat.

34. A Chau

Trung Qudc c6 chinh sdch khuyén khich sit dung nhién liéu sinh hoc tai cdc viing sdn
xuét du thira ngii cdc d€ gidm b6t diing xing dau. PAu tién, nudc nay chon nim thanh phd
thi diém & cdc ving trung bd va dong bic, gdm c6 Zhengzhou, Luoyang and Nanyang &
tinh trung bd Henan va Harbin, Zhaodong & tinh Heilongjiang & mién dong bic. Trong
chuong trinh nay, tinh Henan dang ¢ dong sin xudt nhién liéu sinh hoc E10 khip noi
trong tinh, vdi muc dich lam 6n dinh gid ngii cdc, ting Igi tifc nong dan va gidm 6 nhiém
mdi trudng do xidng dau gy ra. Nudc ndy ciing dy tinh dung E15 trong nim 2010.

An P$ phit dong chuong trinh nhién liéu sinh hoc v6i mia dudng trén toan qudc cho ES,
va dat chi tiéu ting 1én E10 va sau d6 E20. An D6 ciing md rong cdc don dién trdng cay
jatropha, mot loai cAy sin xudt ddu d€ san xuit diesel sinh hoc.
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Thai Lan c6 mot chuong trinh tham vong cao khuyén khich dung xiing trdn véi nhién liéu
sinh hoc 10% ethanol tir 2007. Ciing vdy, k¥ nghé diu co c6 k& hoach sin xuit diesel sinh
hoc 6 Malaysia va Indonesia.

Nhyt Bon dang nghién ctu st dung rom ra dé san xuat nhién liéu sinh hoc.

Viét Nam c6 vai nd luc trong sdn xuit cdc loai nhién liéu sinh hoc, nhim thay th& phan
niao dau mé va ting an ninh ning lugng trong nudc. Vai du 4n thanh 14p nha mdy sdn xuat
loai nhién liéu nay dang dugc xay cit & tinh Quiang Nam, Quing Ngii va Pdng Nai. Tai
Quéng Nam, chinh quyén tinh dang hgp tdc v6i Nhat Ban du trit khai trién xay dung du 4n
nhi mdy sdn xuit rugu ethanol, vdi tiéu thu nguyén liéu d6 1 triéu tdn sin/nim va cin
khodng 300.000 ha di't & cdc huyén phia tdy clia tinh d€ trdng sin nguyén liéu phuc vu
cho nha mdy (HAi - Nguyén, 2008). Mot nha mdy sdn xuat bio-ethanol khéc tai khu kinh
t€ Dung Quat, Quiang Ngii sé dudc xdy duyng khai thdc bdi cong ty Dich vu Dau khi
(Petrosetco) va cong ty Bronzeoak (Anh) vdi tdng s§ von ddu tu 2.200 ti ddng. Nha mdy
c6 cong suit 150 triéu lit ethanol/nim, véi ngudn nguyén liéu 12 sin 14t (A. Phuong,
2008).

Pay 12 mot cd hoi t6t cho Viét Nam gép phan vao nd luc cdi thién ddi song ndng
thon, x6a d6i gidm nghéo va thu hep khodng cdch ddi s6ng gilta ndng thon va thanh thi.
Cho nén, cdn c6 mdt chinh sich va quy hoach qudc gia nhim vira hd tr¢ phdt trién nganh
sdn xuat cdc loai nhién liéu sinh hoc, vira tao thém viéc 1am ¢ nong thén, ting gia 1gi
tifc nong dan va bao dim an ninh niing lugng trong nuéce. Tuy nhién, can phdi nghién
cifu tirng viing sinh thdi vé dat dai, khi hau va diéu kién kinh t€-xa hoi d€ khoanh viing
sdn xuit nguyén liéu ddy di cho cdc nha mdy nhién liéu sinh hoc ciing nhu bdo ddm gid
c4 ddu ra. O ddng bing song Clu Long, cAn khuyé&n khich nhiéu hon hét vé& diu tu sén
xudt ethanol dua vao mia dudng, loai rudu ethanol cellulose dua vao rom ra, than lda
mién, biap..., hoic cidy k§ nghé, ciy idn qua va cic loai md dong vat nhu md cd ching
han. Cdc nha mdy duong hién hitu can duogc thém chitc ndng, bang cdch trang bi thém cdc
cong nghé va thiét bi can thiét san xudt ethanol lam nhién liéu sinh hoc.

4. CANBANG NANG LUGNG VA HIEU NANG SAN XUAT ETHANOL

Rugu ethanol chita ning lugng cho mdi don vi thé tich it hon xing diu d6 34%, cho nén
c6 thé ding @€ chay mot khodng dudng ngin hon 34% cho cling s lugng nhién liéu st
dung (EERE, DOE). P6i v6i loai nhién liéu hoa tron E10 (10% ethanol va 90% sidng), 4nh
hudng dung bioethanol rat it chi 3% hoic it hon. Nhung nhién liéu E85 (85% ethanol) c6
dnh hudng nhiéu hon, nghia 13 phdi ding s& lugng xidng nhiéu hon dé€ chay ciing mot
khodng dudng va phdi d6 xidng nhiéu 1an hon. Trong thang 7/2007, tai mot tram xing &
My gid E85 1a 2,63 My kim/gallon, hay di€u chinh cling ning lugng vdi xidng 1a 3,71 My
kim/gallon, so sdnh véi gid xdng 3,03 My kim/gallon. Nhién li¢u E85 1a loai nhién li€u
dugc xem la hdo hang, tuong duong v4i xdng premium & My (Bourne and Clark, 2007). o)
Brazil, ethanol (100%) c6 gid 3,88 d6i vdi 4,91 M§ kim cho loai E25. P€ cii ti€n st dung
chit nhién liéu sinh hoc hiéu qua hon, can phdi ning cao mifc cin bing ning lugng va
hiéu niing sin xui't nhién liéu nay.
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e Can bing niing lugng

Hién nay, tuy theo diéu kién dia phuong, ngudn nguyén liéu dung dé sdn xuit nhién li¢u
sinh hoc khdc nhau: Brazil st dung mia dudng, My ding bip, Lién Au ding cdc cdy c6
dau, Nhyt dang chd y d&€n rom ra... Do d6, su cAn biing ning lugng giita diu vao va dau
ra cla sdn xuét rugu ethanol khdc nhau trong mdi qudc gia. TAt cd nhitng sinh khdi dung
cho sdn xuit ethanol sinh hoc déu trdi qua nhiéu giai doan: canh tdc, thu hoach, sy va
bi€n ché€. Nén cin ding xing dau d& cay bira, chuyén chd; phan héa hoc; thudc sét tring;
thudc diét cd... d€ sdn xud't nguyén liéu cho rugu ethanol (ddu vao), dudc d6t chdy trong
dau mdy nd, va tao ra ning lugng chay mady (dau ra).

Nu6éc My dung ethanol bidp c¢6 ning lugng cin bing 1a 1,3, nghia 1a mdi don vi
ndng luong dau khodng sdn can thiét dé tao ra 1,3 don vi ndng luong tiv ruou ethanol.
Brazil sdn xudt ethanol mia dudng c6 cin bing ning lugng 8, Pic sidn xuit diesel sinh
hoc 2,5. Con sin xuit ethanol cellulose c6 ning lugng cin bing tir 2 - 36 tly theo cong
nghé dp dung (Bourne and Clark, 2007). Nhu vay, dung nguyén li¢u mia dudng c6 hi€u
sudt ning lugng cao hon bip, vi bip phii tiéu hiiy b6t mdt s6 ning luong cho giai doan
phin gidi chat tinh bot thanh dudng tru6c khi tao ra rugu ethanol.

e Hiéu niing sdn xuit ethanol sinh hoc

Hién nay, t't cd cdc chuong trinh sdn xuat ethanol sinh hoc thé gidi déu dugc céc chinh
pht hd trg tich cuc, vi gid thanh sdn xudt rit cao, trong khi ho khong muén tiy thudc
hoan toan vao loai xing dau khodng chit. Vi vay, cdc nha sin xuit cd ging cii ti€n ning
suat ethanol cho mdi don vi bip hay mau khdc, bing cdc cong nghé hiéu qua hon, dong
thdi lam ting trong luwgng sinh khdi mdi don vi dién tich, qua st dung cdc cong nghé
sinh hoc, lai tao, vd quan ly canh tdc hitu hiéu. N&u dugc nhu thé, sdn xuit rugu ethanol
s& ¢6 1gi tirc kinh t& cao hon. Ngoai ra, khi gid diu con ti€p tuc ting, st dung cdc chat du
thira cellulose, nhu rom ra, thin cAy sau khi thu hoach c6 thé dudc diung dé ché bién rugu
ethanol. C4c chuyén gia con dé y d&n cdc loai cay ting truéng nhanh nhu poplar, ciy
st dung it dau vao (low input) nhu cd switchgrass, sawgrass, miscanthus, lda mién ngot,
cd ngot (Stevia sp.)... d€ san xuat nhién liéu sinh hoc ré tién.

5. CAC LQIICH VA THACH THUC CUA NHIEN LIEU SINH HOC

Phat tri€n nhién liéu sinh hoc 12 mot trong cdc bién phap tot khong nhitng gitip ddi phé
véi cudc khing hodng niing lugng th€ gidi ma con tao cd hoi hi€m cé cho cii ti€n doi
song nong thon; nhung ddng thdi cling c6 mot sé van dé tiém 4n vé kha ning thi€u hut
thuc phdm cho nhitng viing thi€u dat canh tdc, cling nhu gdy 4nh hudng moi trudng khong
kém gi cdc loai xing dau trong qud trinh sdn xuat. Tuy nhién, cdic van dé nay hién dang
con tranh cdi trén dién dan qudc t&€. C4c chuyén gia tin tudng ring cong nghé, k§ thuit va
quan ly sdn xud't s& gidp gidi quyét cdc khoé khiin néu trén néu xdy ra.

5.1. Giam b6t dau nhap

Muc tiéu diu tién clia cdc chuong trinh sdn xui't nhién liéu sinh hoc 1a nhim gidm bét
hoic khong 1& thudc hoan toan vao dau nhap, vad bdo ddm an ninh ning lugng qudc gia.
Ngudi ta u6c lugng ngudn diu hda thé& gidi chi con c6 thé sit dung trong thé ky 21. Hon
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nita, kinh nghiém thé& gi6i cho thdy mdi khi gid diu ting cao, vat gid cdc khau lién hé
ciing leo thang, ngoai trit nhitng nudc c6 chinh sach ho trg d€ dn dinh gid cd va thi trudng.
Ngudn nhién liéu sinh hoc con 14 nhu ciu cip bach tai cdc nudc dang c6 nén kinh t&€ phat
trién manh nhu Viét Nam. Tinh trang m4t quin binh cung-cau vé ning lugng dang de doa
sy banh truéng cdc nganh cong k§ nghé va phat trién kinh t& trong nudc.

5.2. Tao viéc lam méi va nong san bi€n ch& méi ¢ nong thon

Nhiéu nha nghién cifu tin ring nhién liéu sinh hoc c6 thé lam gidm mifc d§ ngheo khé &
nong thén néu c6 quy hoach va chuong trinh thyc hién hitu hiéu, vi tao ra nhiéu viéc 1lam
véi ndng sdn bi€n ch&é mdi, md ra ky nguyén kinh t€ ndong thon méi, sdng dong do dnh
hudng clia gid nhién liéu nay. Sdn phim mdi d6 c6 gid tri kinh t& cao hon cdc ndng sin
truyén thdng. Nhung vién 4nh nay sé& gip trd ngai n€u khdng c6 cdc chinh siach hd tr¢ hop
ly @€ vugt qua cic khé khin nhu di gip trong nén ndng nghiép truyén thong mang lai
ngh&o khé cho nong thon. Hudng phat trién nay c6 thé dua dén thanh lap cdc dy 4n khu
cong nghiép hay do thi nong thon khép kin, trong d6 cdc chat thdi tir ndng nghiép dudc
diing d€ tao ra ning lugng sinh hoc, va ddng thdi mang sinh hoat mdi, n€p song mdi d&n
nong thon.

5.3. De doa ngudn thyc phim thé giéi?
Van dé nay tuy thudc vao tinh trang sin xuit thuc phdm du thira hay thi€u cia mdi qudc
gia. Vi nén kinh t& thi trudng, gid ning lugng hap din c6 thé khuyé&n khich nong dan
diing dat va nudc dé sdn xud't nguyén liéu cho nhién liéu sinh hoc thay vi trong cy thuc
phﬁm; do d6, c6 thé 1am thi€u nudc canh tdc va khan hi€m thuc phém trén thi trudng, kéo
theo gi4 cd ting vot qui kha ning thu mua cda gidi nghéo. P&n nay, chi ¢c6 nuéc My dang
chuyén dong manh co ciu ciy trong, thay th€ trong thuc pham (bip va ddu nianh) bing sin
xud't nguyén liéu cho ethanol vi gid ca hap din. Hy vong cdc nudc cong nghiép chii trong
vao néng nghiép sdn xudt ndng luong sinh hoc va danh céng viéc sdn xudt thic phdm cho
cdc nudc dang phdt trién nhdm san bang cdch biét xd hdi giita hai thé gidi nay trong thoi
dai toan cdu héa hop 1y. Ddc biét cdc nuéc cong nghiép can gidm bt bao cdp néng nghiép
to I6n ciia ho va mé cita nhdp khdu néng sdn tix cdc nudc dang phdt trién dé ndng cao doi
séng nong thon tai cdc nudc nay.

Sau gin 40 nim, nudc Brazil da dat dé€n tu tic nhién liéu trong nudc ma khong hé
gip phdi tinh trang d6i kém, chi nhd vao sdn xui't cdn ethanol sinh hoc. Nhitng nuéc dong
dan va dat khd canh giéi han nhu Trung Qudc, An P9, Indonesia (Java)... c6 thé quan
tam nhiéu hon vé van dé sin xuit thuc phdm. Ngoai ra, phat trién loai ethanol cellulose
va cdc chit thai dé sin xuit nhién li¢u sinh hoc sé giip gidi quyét néi lo du thiéu
Iong thu'e va van dé moi truong trén thé gidi,

0 Viet Nam ciing nhu Thdi Lan, vAn d& sin xudt luong thyc tvong d6i ddy dd, va
lai con du thira d€ xud't khdu nhu lda gao, thily sdn, ciy dn qua, cAy k§ nghé; nhung ndng
dan vin con ngheéo khé so vdi thanh thi. Cho nén, chi cin gidm bSt phan nira chi tiéu s
luong gao xudt khdu hang nim (gin 5 triéu tin/nim), di't nudc c6 thé d€ danh it nhift nira
triéu hecta dat cho cdc nganh sdn xud't khdc c6 1gi ich kinh t& cao hon, nhu Trung Qudc da
lam trong gan 4 thap nién qua (gidm dd 7 triéu hecta trong lda, tir 36,5 triéu trong 1975
xudng con 29,4 triéu ha trong 2006). Mot nuSc cang chi trong nhi€u vé ndng nghiép,
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thanh phin ndng din da sd cang ngheéo, ngoai trir & cdc nudc cong nghiép c6 ché do bao
cap I6n!

O céc ving 6n déi, di't canh téc bi giéi han vi chi canh tdc mot vu mdi nim va mia
dong bi lanh hoic tuyé&t phi; nhung khong cé giéi han nhiéu ¢ mién nhiét d6i va can
nhiét d6i vi nong dan c6 thé trong trot quanh nim.

5.4. Anhhudng méi trudng

Céc nghién ctru diu tién cho bit cdc loai nhién liéu sinh hoc 13 loai nhién liéu than thién
moi trudng. Xdng sdn xuit 2,44 CO, tuong duong kg/l trong khi ethanol chi sinh ra 1,94,
nén sé& lam gidm rit nhiéu khi thdi CO, trong bau khi quyén. Nim 2006, nghién citu clia
trudng Pai hoc California, Berkley udc lugng khi thdi nha kinh ctia ethanol bdp 1a 13%,
sau gidm xudng con 7,4% thip hon so véi xidng dau (Bourne and Clark, 2008). Tap chi
National Geographic ghi nhin 22% it khi thdi CO, hon cho ethanol bdp va 56% cho
ethanol mia. Hing ché tao xe Ford bdo cdo d3 sdn xudt mot loai xe c¢é thé chay xing
hoic rugu ethanol hodc hoa tron ¢ thé gidm bdt 70% khi thdi CO, (EUBIA, 2007).

Nhung vai nghién cttu gin ddy cho k&t qua trdi ngudc, nghia 13 nhién liéu sinh hoc
ciing sdn xud't khi thdi nha kinh trong chu ky san xuat khép kin. Sin xuit nguyén liéu dé
tao ra nhién liéu sinh hoc cling ddi hdi mot s6 lugng 16n xdng dau trong hoat dong van
chuyén & ngoai ddng va hau thu hoach. Thiang 10-2007, nha Nobel héa hoc Paul Crutzen
da bdo cdo khi thai nitrous oxide (N,O) tir sdn xuit diu hot cdi (rapeseed, ho Mu tat) va
bdp tao ra chdt khi lam &m trdi d4t hon khai thdc diu khodng, vi qud trinh canh tdc sin
xuit hai mau nay ciing ding nhiéu phin héa hoc va nhién liéu chuyén chd trong hoat
dong nong nghiép. Tuy nhién, néu tréng cic loai cy va cd doi hdi it phin sé giy it Anh
hudng dén méi truong. Nhiéu nha nghién citu cho biét st dung cdc loai ethanol
cellulose 1am bing cdc chat thdi thio moc c6 1gi cho mdi trudng hon.

0 Malaysia va Indonesia, ndng din da khai pha hiang ngan hecta rirng nhiét d6i dé
trdng dau co sin xud't nhién liéu sinh hoc va xud't khdu qua chiu Au, di 1am x4o trén moi
trudng thién nhién va 1am 6 nhiém khong khi do t& nan dot phd rirng bira bii dé khai thic
tr6ng trot.

6. KET LUAN
Nhiéu nudc dang phat trién trong d6 ¢ Viét Nam c6 1gi th€ vé& ndng nghiép, nhung chua
dudc phat huy t8i da. Nong thon c6 “md dau” ning lugng sinh hoc tif 1du, nhung tiém niing
clia noi nay chua biét d€n dé khai thic. RS rang nhién liéu sinh hoc rit can thi€t cho
nhitng nudc thudng chiu dnh hudng truc ti€p cla cdc cudc khiing hodng niing lugng thé
giGi xdy ra, gép phan ddm bio an toan ning lugng trong nudc va tao ra mot nganh bi€n
ch& méi, loai sdn phAm mdi, va viéc 1am méi & nong thon. Pic biét nganh sdn xui't nhién
liéu sinh hoc con mé ra huéng di méi c6 thé nang cao dvi song thon xa, qua hinh thanh
cdc cum cong nghiép va do thi sinh thdi, n€u c6 quy hoach va dudc chinh phi khuyén
khich va hd trg thich ding. Cdc ky thuit tin ti€n, cong nghé sinh hoc va quin 1y canh tic
s& gidi quyét cdc kho khin vé thuc pham, moi trudng, va hiéu ning sdn xuit nhién liéu
sinh hoc clia tirng qudc gia.
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