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Nghién ctru tiém ning san xuét nhién liéu sinh hoc tir phé pham ndng-
lam-cong nghi€p cho phuong tién giao thong tai Viét Nam
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Tom tat

Viét Nam so hitu ngudn tai nguyén sinh khdi phong phu tir cac phé phu phdm néng
lam va cong nghi¢p, nhu rom ra, ba mia, vo triu, gd vun va chét thai chan nudi, tao
nén tang cho san xuat bioethanol, biodiesel, biogas va hydro. Vi hang triéu tan sinh
khéi mdi nam, Viét Nam co tiém nang lon dé phat trién nganh nhién li€u sinh hoc,
giam phu thudc vao nhién li€u hoa thach va giam phat thai khi nha kinh. Péc biét,
hydro xanh tir sinh khéi 1a giai phép tién bo cho phuong tién chay pin nhién liéu hydro
(FCEV), giup dat phat thai rong bang khong phi hgp muc tiéu trung hoa carbon toan
cau. Cac du an tiéu biéu gdm nha may bioethanol, co s¢ biodiesel tir dau tai ché, cong
nghé khi hoa sinh khéi va 1én men tién tién. Nghién ctru ciing d& xuit nang cao nhan
thirc cong ddng, thuc ddy chinh sach hd trg va hop tic qubc té dé mé rong san xuét.
Véi nhitng dinh hudng nay, Viét Nam cé thé khang dinh vi thé trong ning luong tai
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tao khu vurc, dong gbép vao phat trién kinh té xanh va bén viing.
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1 Pit vén dé

Trong bi canh bién d6i khi hau, ning lugng sinh hoc tir
sinh khdi dong gop khoang 14% vao ngudn ning luong
tai tao toan cau, 1a giai phap bén vimg giam phu thudc
nhién liéu héa thach. Sinh khéi gém cac vat liéu hiru co
nhu phé pham néng nghiép, chit thai chian nudi, rac thai
sinh hoat, duoc chuyén hoa thanh nhién liéu long
(bioethanol, biodiesel), khi (biogas) hoac nang lugng
nhiét qua cac qua trinh sinh héa va nhiét hoa. Trong giao
thong, bioethanol va biodiesel da duoc st dung rong rai
tai Brazil, My, EU, thay thé nhién liéu hoa thach va giam
khi nha kinh [1].

Viét Nam c6 ngudn sinh khdi doi dao tir phé pham nong
1am nghiép va chit thai sinh hoat, v6i hang nam khoang
43 triéu tan, gdm rom ra, bd mia va vo trau, 1a nguyén
lidu tiém nang cho san xuét nhién liéu sinh hoc. Hang
nam, ca nudc tao ra khoang 43 triéu tan phé pham nong
nghiép, bao gdbm 24 triéu tin rom ra, 15 triéu tdn b mia
va 3 triéu tAn vo trau, 1a nhitng nguyén liéu tiém ning
cho san xuét bioethanol va biodiesel [2]. Bén canh do,
lwong rac thai sinh hoat dat khoang 28 triéu tin mdi nam,
trong d6 60 % 1a chét hitu co phu hop dé san xuat biogas,
nhu duge minh hoa trong Hinh 1 [3]. Téng tiém ning
nang lugng sinh khéi ciia Viét Nam duogc uéce tinh trong
duong 200 triéu tin dau quy ddi, chiém khoang 12,5 %
téng tiém ning ning luong tai tao qudc gia [4]. Ngudn
tai nguyén nay khong chi mo ra co hdi phat trién ning
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lwong sach ma con gop phan giai quyét vin dé quan ly
chat thai, thiic day kinh té tudn hoan va phat trién bén
viing.
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Hinh 1. Nguon ning lrong sinh khéi ¢ Viét Nam

Viét Nam, mot quéc gia dang phat trién véi toc do do thi
hoa va cong nghiép héa nhanh chong, dang dbi mat véi
nhing thach thirc nghiém trong vé 6 nhidm méi trudng,
dic biét 1a 6 nhiém khong khi tai cac d6 thi 16n nhu Ha
Noi va Thanh phé H6 Chi Minh, noi thudng xuyén duoc
xép hang trong s6 cac thanh phd c6 chat luong khong
khi kém nhat khu vyc Pong Nam A . Nguyén nhan chinh
xudt phat tir linh vyc giao thong van tai (GTVT), vén
phu thugc 16n vao nhién li¢u hoa thach va dong gop
khoang 23 % tong lugng phat thai khi nha kinh (GHG)
clia ca nude, tuong duong 45 triéu tin CO, mdi nam [5].
S6 lugng phuong tién GTVT tai Viét Nam ting truong
nhanh chdéng véi tbc dd 16-19 % mdi nam, dan dén nhu
cau tiéu thy nang lugng ngay cang cao.
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Tinh dén cudi ndm 2023, Viét Nam ¢6 hon 5 trigu 6 to
va 70 triéu xe may sir dung nhién liéu hoa thach [5], tiéu
thu khoang 20 triéu tin xdng diu mdi nim, trong do6
GTVT chiém 70 %. Tinh hinh nay lam trdm trong o
nhiém khong khi va giy ap luc 16n 1én ngudn ning
lwong, dit ra nhu cau chuyén ddi sang ning lugng tai tao
va cong nghé giao thong sach dé hudng t&i phat trién
bén ving.

Trudc 6 nhiém khong khi ngay cang nghiém trong, ning
lwong sinh hoc tir sinh khéi nhu bioethanol, biodiesel va
biogas 13 giai phéap trién vong giam phat thai khi nha
kinh va cdi thién mo6i trudong do thi. Viét Nam véi nguén
sinh khdi dbi dao, udc tinh twong dwong 200 tridu tin
dau quy d6i [4], c6 co hdi xdy dung hé thdng giao thong
xanh, hudng t6i trung hoa carbon va kinh té tudn hoan.
Dé hién thuc hoa tiém nang nay, can chinh sach hd tro,
dau tu cong nghé tién tién va nang cao nhan thirc cong
dong.

2. Vit liéu, phuwong phap nghién ciru

Viét Nam, voi dac thu la mot quéc gia ndng nghiép, noi
hon 70 % dan sd sinh séng tai khu vuc néng thon, s&
hitu ngudn phé pham ndéng nghiép phong ph tir cac loai
cdy trong nhu lta, mia, ngd, sin, ca phé va ciy an qua
[6]. Hang nam, ca nudc san xuat khoang 43 triéu tin phé
pham ndng nghiép, cung cip ngudn nguyén liéu doi diao
cho sin xuat nhién liéu sinh hoc nhu bioethanol,
biodiesel va biogas voi quy trinh chuyén héa dugc thé
hién trong Hinh 2.

Rom ra: la ciy tréng chu lyc, san luong lta gao dat
khoang 44 triéu tAn mdi nam, tao ra 24 triéu tdn rom ra
[3]. Néu khai thac 50 % lugng rom ra nay, Viét Nam co
thé san xuat khoang 12 triéu tan sinh khdi, twong dwong
1,179 triéu lit bioethanol thdng qua qua trinh 1én men
hodc chuyén hoa thanh biogas dé san xuét ning luong
sach.

Ba mia: la mot trong nhimg qudc gia san xuit mia
duong hang dau Pong Nam A, Viét Nam dat san luong
mia khoang 15 tri¢u tan mdi nam, tao ra 4,5 tri€u tan ba
mia. Loai phé phdm nay 13 nguyén liéu Iy tuong dé san
xuét bioethanol thong qua qua trinh 1én men, gop phan
giam phu thudc vao nhién liéu hoa thach.

V6 trau: nganh san xuat lta gao tao ra khoang 3 triéu tan
vo trau mdi nam. Phé pham nay c6 thé duoc sir dung lam
nhién liéu sinh hoc théng qua dét chay truc tiép dé san
xuat ning lugng nhiét hodc dién, mang lai giai phap
nang lugng bén viing va than thién vdi moi truong.
Ngé va sin: voi san luong ngd khoang 4,5 triéu tin va
san 10 triéu tin mdi nam, Viét Nam c6 ngudn nguyén
lidu doi dao dé san xuit bioethanol. Than, 14 ngd va bi

san ciling c6 thé duoc tdn dung dé san xuét ning luong
sinh hoc, t6i uu héa gié trj tir cac phé phdm néng nghiép.
Phy pham 14m nghiép: voi dién tich rimg khoang 14,6
triéu ha, Viét Nam s¢ hitu ngudn tai nguyén 1am nghiép
phong phu, déng vai tro quan trong trong san xuat nhién
liéu sinh hoc. Cac phu ph'flm tir khai thac va ché bién g0,
bao gém canh kho, mun cua, vé ciy va g5 vun, c6 thé
duoc st dung dé san xuét biogas, bioethanol hodc nang
luong nhiét. Nhitng phé pham nay khong chi cung cap
ngudn sinh khéi doi dio ma con gbp phan giam thiéu
chat thai 1am nghiép, hd tro quan 1y rimg bén ving va
thuc day kinh té tuan hoan.

Chat thai hitu co tir cong nghiép va chin nudi: Viét Nam
mdi nidm tao ra khoang 25-26 triéu tAn chat thai hitu co
tir cac nganh cong nghiép ché bién thuc pham, db udng
va chian nudi, mé ra tiém niang 16n cho san xuat nhién
liéu sinh hoc nhu biogas [6]. Cac nha may ché bién nong
san, thily san va thuc phdm thai ra 5-7 triéu tdn chat thai
hang nam, 12 nguyén lidu 1y tuong dé san xuat biogas
hodc bioethanol. Trong nganh chan nuéi, lugng phan gia
suc tur cac trang trai 16n dat 80-85 tri€u tdn mdi nam, c6
thé khai thac 30 % dé tao ra hang chyc triéu m® khi
methane, cung cp ning luong sach cho cac ho gia dinh,
trang trai hodc co s& cong nghi¢p.

Hinh 2. Céng nghé chuyén héa sinh khoi
Biogas tir chit thai sinh hoat: tai cac d6 thi 16n nhu Ha
Noi va TP. H6 Chi Minh, néu thu gom va xir Iy 50 %
chat thai sinh hoat hitu co (khoang 60 % trong 28 triéu
tan rac hang nam), Viét Nam c6 thé san xuat khoang 1,2-
1,5 triéu m? biogas mdi nam.

3. Két qua va thao luin

3.1 Dy 4n san xuit nhién li¢u sinh hoc tai Vigt Nam
Viét Nam da cam két dat muc tiéu phat thai rong bang
khong vao 2050 [7], trong d6 gidm khi thii 6 nhiém
trong linh vyc giao théng 12 wu tién. V&i nén kinh té phat
trién nhanh, nhu cau van tai tang, hydro xanh dugc xem
1a giai phap bén viing cho giao théng cong cong va cac
nganh céng nghiép khac. Viét Nam dang trién khai cac
du an san xuét hydro xanh trén ca ba mién trong hai giai
doan 2021-2030 va 2030-2050, véi cong suét du kién
dat 400000 tin nam 2030 va 12 tri¢u tan ndm 2050, nhu
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duogc trinh bay trong Bang 1 [8]. Cac du an tap trung
vao san xuét hydro xanh tir ngudn ning luong tai tao,
phat trién hé thong luu trir, phan phdi an toan, dong thoi
danh gia tinh kinh té, xdy dung chinh sach hd trg va phan
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tich tac ddng moi truong. Cac du an 16n tai Tra Vinh,
Bén Tre va Quang Trj dang duoc trién khai nhdam dap
{mg nhu cu ning lugng trong nudc va hudng toi xuat
khau.

Bang 1: Danh muc cac du 4n san xuat hydro xanh

Cong suat wée tinh (1,000
Muc | Tén du an tAn/nim)
2021-2030 2031-2050
1 Nha méy san xuat hydro mién Bac Viét Nam | 100-200 1000-6000
5 Nha may san xuat hydro mién Trung Viét 900-400 3000-12000
Nam
3 Eg?n may san xuat hydro mién Nam Viét 200-400 3000-12000

Dy 4n tai Tra Vinh: nha may san xuat hydro xanh tai
Tra Vinh, duogc xay dung trén dién tich 21 ha, von dau
tu khoang 8000 ty dong. Nha may sir dung cong nghé
dién phan nuéc bién, tan dung ngudn dién tir ning luong
tai tao, v4i cong suat thiét ké 24000 tan hydro/nam va
195000 tin oxy y té/nam. San pham phuc vu noi dia va
xuit khau sang Nhat Ban, Han Qudc, Singapore va chau
Au. Dy an khong chi xir Iy lugng dién du tir cac nha méay
nang luong gid, mat troi trong khu vure ma con tao viée
lam cho khoang 300-500 lao dong, thuc day kinh té dia
phwong va phat trién ning luong xanh.

Dy 4n tai Bén Tre: nha may hydro xanh tai Bén Tre
(22,7 ha, vbn 19500 ty ddng) [2], sir dung cong nghé tién
tién ctia Puc, du kién van hanh giai doan 1 vao quy
11/2028, san xudt 24000 tan hydro, 150000 tan amoniac
va 195000 tan oxy mdi nim. Giai doan 2 nang cong suat
1én 60000 tin hydro, 375000 tdn amoniac va 490000 tn
oxy mdi nam [7]. Dy 4n tao viéc lam cho 500-1000 lao
dong, dong gop khoang 2000 ty ddng mdi ndm vao ngin
sach tinh, thiic ddy niang lugng xanh va muc tiéu trung
hoa carbon ctia Viét Nam.

Dy 4n tai Quang Tri: du 4n san xut dién va hydro siéu
tai tao tai Quang Tri cua Cong ty CO phan Tu van Xay
dung Dién 2 (PECC2) va dbi tac, véi von 7,5 ty USD
qua ba giai doan, nhim xay dyng trung tim ning lugng
tai tao tai mién Trung, tdn dyng gié va mat troi dé dap
{rmg nhu cau trong nuéc va xuit khau. Cac du an hydro
xanh tai Tra Vinh, Bén Tre va Quang Tri khong chi dam
bao an ninh ning lugng, thiic diy kinh té tuin hoan,gidam
phu thudc nhién liéu hoa thach va gitp Viét Nam dat
3.2 Nhién liéu sinh hgc cho phwong tién giao thong
van tai

3.2.1 Biogas

Viét Nam c6 ngudn phan gia stc khoang 85 tri¢u tan mdi
nam, tao tiém nang 1on cho san xuét biogas, ning luong
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tai tao tir sinh khéi. O ving néng thon nhu Pong bang
Séng Ctru Long, khoang 85 % ho gia dinh ding bé
biogas dé ndu 4n va thip sang, giam phu thudc vao cui
va nhién li€u hoa thach [9]. Cac trang trai chan nu6i lon
tan dung biogas phat dién cong suat 100-350 kW, cung
cip ning luong dia phuong va du thira cho ludi dién
qudc gia [10].
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Hé¢ thong két hop khi tong hop, biogas va hydro
(Syngas-Biogas-Hydro) ) (Hinh 3), t6i wu hoa hiéu suit
va giam phat thai. Ngoai ra, biogas nén (CNG) c6 tiém
ning lam nhién liéu giao thong, gop phan giam khi nha
kinh. Viéc mo rong irng dung biogas, nho cong nghé tién
tién va chinh sach hd trg, s& giup Viét Nam khai thac
hiéu qua sinh khdi, thuc day kinh té tuan hoan va hudng
té1 muc ti€u trung hoa carbon vao nam 2050.
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3.2.2 Bioethanol

Bioethanol 1a nhién liéu sinh hoc tai tao, dugc san xuét
tir cdy trong giau duong (mia, cii cai dudng) hodc tinh
bot (ngd, sin, ltia) bang phuong phap thuy phan enzyme
hodc thily phan hoa hoc (Hinh 4), thuong pha tron véi
xang cho giao thong. Viét Nam san xuat khoang 15 triéu
tan mia va 10 tridu tin sin hang nam, cung cap nguyén
liéu phong phti cho linh vuc nay [4]. Cac phé pham nhu
b3 mia, bi sin khong chi hd trg san xuét bioethanol ma
con thiic day quan 1y chat thai néng nghiép va kinh té
tuan hoantudn hoan.

Biomass
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Hinh 4. So d6 1én men san xudt Ethanol
Viét Nam san xuét khoang 300 tri¢u lit bioethanol hang
nam tai cac nha may nhu Dung Quét, Pha Tho va Binh
Phudc [2]. Trnam 2018, xang E5 (5 % bioethanol) dugc
st dung rong rai, chiém 12-15 % téng tiéu thu xang dau,
twong duong khoang 1,3 tri¢u m*nam [5]. Nhién li¢u
nay giup giam khi nha kinh va tang cudng an ninh ning
lwong bang cach giam phu thudc vao xing nhap khau.
3.2.3 Biodiesel (Bio-Qil)
Viét Nam c6 tiém nang 16n san xuét biodiesel tir nguon
nguyén liéu phong phti nhu du an di qua s dung, dau
thuc vat (dau nanh, co) va cay cOc rao (Jatropha).
Biodiesel, c6 thé dung tinh khiét (B100) hodc pha tron
(B5, B20), gitip giam phat thai khi nha kinh va phu thudc
dau ho4 thach (Hinh 5). Qu4 trinh san xuét bat dau tir
thu hoach, ché bién nguyén liéu dé chiét xuat dau, roi
phan tmg chuyén do6i thanh biodiesel qua phan timg héa
hoc v6i methanol hodc ethanol, xuc tac. Sau do,
biodiesel dugc tach, tinh ché va st dung 1am nhién li¢u
phuong tién, con glycerin dung trong nganh cong
nghiép. Viét Nam hién san xuit khoang 50000 tin
biodiesel mdi nam, chu yéu tor Nha may Biodiesel Phu
M§ va cac du 4n tai Pong bang Séng Ctru Long [2].
Biodiesel gitip thay thé dau diesel, mang lai lgi ich moi
truong va kinh té.
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Hinh 5. Qud trinh sdn xudt dau Biodiesel thay thé dau
Diesel

3.2.4 Hydro xanh

Hydro xanh c6 tiém ning san xut tir ngudn sinh khi
phong phu, udc tinh 104,4 triéu tén/ném, gé)m rom ra,
bd mia, vo trdu, phu pham 1am nghiép, chat thai cong
nghiép va phan gia stc [2, 5]. Hydro xanh tir sinh khdi
cht yéu duoc san xuat qua cong nghé khi hoa va cai tao
hoi nudc (Hinh 6). Trong qué trinh khi hoa, sinh khéi
phan hity & nhiét d6 cao thanh khi tong hop (syngas),
sau d6 chuyén thanh hydro qua phan tng dich chuyén
nude-khi va tach bang hip phu ap suit.

Viéc sir dung nhién li€u hydro cho xe buyt tai Ha N¢i va
TP.HCM [4] gitp giam phat thai dang ké, nhung con dbi
mit v6i thach thirc vé chi phi, ha ting va cong nghé chua
t6i wu. Viét Nam can tap trung dau tu nghién ctru khi
hoa, dién phan, xay dung khung phéap 1y va phat trién
tram nap hydro tai Duyén hai Nam Trung B¢ va Tay
Nam B6. Céc du an thi diém du kién giam 3,9 triéu tan
CO: vao 2030 va 363,8 tridu tAn vao 2050 [6], thic ddy
giao thong xanh, an ninh ning lugng va kinh té tuan
hoan.

4. Phan tich kha ning &rng dung tai Viét Nam

Ung dung ning lugng sinh hoc trong 6 t6 tai Viét Nam
rat kha thi vé k¥ thuat nho sy phét trién cong nghé
chuyén hoa sinh khéi va ha tang lién quan [11-12].
Bioethanol dugc pha trén vai xang (E5: 5%, E10: 10%)
dé st dung trong dong co ddt trong ma khong doi hoi
thay d6i k¥ thuat dang ké, cho thy tinh kha thi cao. Tuy
nhién, dé dam bao chat lugng, can dau tu toi vu hoa ha
tang luu trit va phan phdi, bao gdm bé chira va hé théng
bom tai cic tram xang dé ngan hién tugng nudc xam
nhép.
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Biodiesel c6 thé pha tron voi dau diesel va van hanh
trong dong co diesel ma khong can stra d6i 16m, do tinh
chat trong dong. Biodiesel tinh khiét (B100) yéu cau
thay d6i hé thdng nhién liéu, dic biét trong diéu kién
lanh do diém d6ng didc cao hon. Biodiesel gitp giam khi
thai HC, CO ma khong gy ton thit cong suit dang ké
[13]. M6t nghién ctru khac [11] cho thdy diéu chinh goc
danh Itra tang 10° gitp ting hiéu qua ky thuat cua dong
co diesel khoang 30 % ¢ muc ga 10 %.

Biogas, mang lai hiéu suit cao va giam phat thai CO: t6i
70 % so v&i nhién liéu hoa thach. Ngoai ung dung trong
phat dién trang trai va hd gia dinh, biogas cling dugc
nghién ctru cho dung trong dong co 6 t6. Thi nghiém
[12] trén dong co sir dung hdn hop khi sinh hoc, khi tong
hop va hydro di xac dinh duoc goc danh Iira tdi wu va
ty 18 sinh khbi-hydro phu hop, chimg minh tiém ning
g dung trong dét trong.

Hydro, Ia nhién liéu sach danh cho phuong tién giao
thong cong cong, dac biét xe buyt dung pin nhién li¢u
(FCEV). Viét Nam dat muyc tiéu trién khai khoang 20000

xe buyt trong cac do6 thi 16n tir 2021-2030. Uu tién
nghién ciru gom: trién khai xe buyt hydro, phat trién ha
téng tram sac va tiép nhién ligu, thay thé xe cii chay xang
dau, va xay dung mang luéi giao thong tich hop giita xe
buyt truyén théng va dién. Vi du dién hinh 13 cac tram
tiép nhién liéu hydro (Hinh 7 [14]) vdi cac thong sb k§
thuat nhur cong sudt, thoi gian tiép nhién lidu, ap suat
hydro va chi phi nhién li¢u.

Xét vé tinh kha thi kinh té, nhién liéu sinh hoc phu
thudc vao chi phi san xuét, ha tf?lng va chinh sach hd tro.
Chi phi san xuat bioethanol tir sin khoang 0,7-0,86
USD/lit, biodiesel tir dau an cii va dau thyuc vat khoang
0,9-1,2 USD/lit, cao hon nhiéu so vé6i xing nhap khau
(0,6-0,65 USD/lit). Do nang lugng cua bioethanol va
biodiesel thap hon xang/diesel tir 10-62 %, nén gia
bioethanol cao hon 7-43 %, chwa ké chi phi phan phdi
va luu trir. Thiéu hd tro tai chinh khién bioethanol khé
canh tranh véi nhién liéu hoa thach, nhét 1a khi gia dau
bién dong, nhung biodiesel c6 thé giam gid nhd san xuat
quy mo 16n va cong nghé cai tién.
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Trong dai han, nhién liéu sinh hoc giup giam chi phi
nhép khéu xang dAu, cai thién can can thuong mai va
tang cuong an ninh nang lugng.

5. Két ludn

Viét Nam c6 tiém ning 16n trong st dung ning luong
sinh hoc tir sinh khéi cho giao théng, gdm bioethanol,
biodiesel, biogas va hydro xanh dé phat trién nang luong
sach va bao v¢ mdi truong. Bioethanol phu hgp cho xe
chay xang, giam phat thai va phu thudc nhién li¢u hoa
thach. Biodiesel thay thé diesel, giam 6 nhiém nhu COx,
SO: va bui min, phu hgp cho xe buyt va phuong tién
nang. Biogas la lya chon tiém nang cho xe khi nén, phu
hop véi giao thong cong cdng do thi. Hydro xanh giap
giam khi nha kinh, nang cao chit lugng khong khi, thuc
day nganh 6 t6 phat trién va tao co hoi viée 1am méi.
Dé dat muyc tiéu phat thai rong bang khéng vao 2050,
Viét Nam déy manh san xuét nhién liéu sinh hoc tai tao
cho giao thong va nganh cong nghiép. Cac dy an tai Tra
Vinh, Bén Tre, Quang Tri du kién dat cong suat 400.000
tan vao 2030 va 12 tridu tan vao 2050, tap trung vao san
xudt, luu trit va phan phdi hydro xanh, tao viéc lam va

Tai liéu tham khao

thiic ddy kinh té dia phuong. Cac du 4n nay ting cudng
an ninh nang lugng, giam phu thudc nhién li€u hoa
thach, mé co hoi xuat khau va nang cao vi thé Viét Nam
trén thi truong ning lugng toan cau. Tuy nhién, con d6i
dién v6i thach thie vé chi phi cao, ha tang han ché, canh
tranh v&i nhién liéu hoa thach va thiéu chinh sach hd trg
dong bo.

D¢ vuot qua thach thie, can trién khai giai phap toan
dién vé cong nghé, kinh té, ha ting va chinh sach. Téi
uu hda quy trinh san Xuét, mé rong mang ludi tram nhién
liéu sinh hoc va biogas, cung chinh sach tr¢ gia va uu
dai thué s& thiic day nganh. Nang cao nhén thirc cong
ddng vé loi ich ciia nhién liéu sinh hoc ciling rit can thiét
dé khuyén khich chuyén ddi tir nhién liéu hoa thach. Vi
su hd tro tir chinh phu va dau tu doanh nghiép, nhién
lidu sinh hoc ¢6 thé trg thanh yéu t6 chinh ctia chién lugc
nang lugng bén viing, giam 6 nhiém, dam bao an ninh
ning lwong va phat trién kinh té xanh. .
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Nghién ctru duoc tai trg boi Truong Pai hoc Nguyén Tat
Thanh, Thanh phd H6 Chi Minh, Viét Nam.
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Abstract Viet Nam possesses abundant biomass resources from agricultural, forestry, and industrial by-products
such as rice straw, sugarcane bagasse, rice husks, wood chips, and livestock waste, providing a strong foundation for
producing biofuels like bioethanol, biodiesel, biogas, and hydrogen. With millions of tons of biomass produced
annually, Viet Nam has significant potential to develop the biofuel industry, reducing reliance on fossil fuels,
optimizing the national energy structure, and mitigating greenhouse gas emissions. Notably, green hydrogen derived
from biomass offers an advanced solution for fuel cell electric vehicles (FCEVs), achieving net-zero emissions and
aligning with global carbon neutrality goals. The study highlights notable projects, including bioethanol plants,
biodiesel production facilities from recycled vegetable oil, and advanced technologies like biomass gasification and
fermentation. It also proposes raising public awareness, promoting supportive policies, and fostering international
collaboration to scale up production. With these strategies, Viet Nam can establish its position in the regional
renewable energy landscape, contributing to a green and sustainable economy.

Keywords biofuel, green hydrogen, biomass, bioethanol, biodiesel, biogas
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