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TOM TAT

Bai viét trinh bay trién vong va thach thirc dbi vai nhién lidu hoa thach va nhién lidu sinh
hoc trong mot tuwong lai hinh dung duoc. Mic dau su can kiét cac nhién lidu hoa thach (dau mo,
khi thién nhién, than) 1a diéu s& khdng tranh khoi tai mot thoi diém nhat dinh nao d6, cho dén
nay trit luong xac minh céc tai nguyén d6 van tiép tuc ting trudng nim nay qua nim khac, boi vi
hang nam gia tang trir lugng cua chung ludén ludén vuot san lugng khai thac. Kha nang phat hién
thém trir luong céc nhién liéu hoa thach van con. Ddi véi thé gidi cling nhu ddi voi Viét Nam
déu nhu vay. Tuy nhién, diéu hién nhién Ia nhién liéu hda thach rdi s& can kiét trong mot tuong
lai hinh dung dwoc. Mit khéc, viéc sir dung nhién liéu héa thach dang dugc gin vai hién tuong
am 1&n toan cau do sy phat thai carbon dioxide gy ra. Trong tinh huéng do6, cac dang nhién liéu
tai sinh duoc coi 1a ctru canh dé thay thé nhién liéu héa thach. Bai viét nay tap trung phan tich su
phat trién cuia cac nhién liéu tai sinh c6 ngudn gdc sinh hoc, nhan manh cac wu diém va nhuoc
diém caa céc thé hé nhién liéu sinh hoc. Sy quan tdm dic biét danh cho nhién liéu sinh hoc thé
hé ba va bén. Da ban luan sau vé trién vong phat trién tiép tuc cac nhién liéu sinh hoc, bao gém
ca cho truong hop Viét Nam.

Tir khéa: nhién liéu khoang, nhién liéu sinh hoc, chuyén héa sinh khéi, qua trinh ecofining,
nhién liéu xanh.

1. MO PAU

Niang luong dong vai tro hét sirc quan trong trong nén kinh té ciia cdc qudc gia. Va trong
can béqg nang lugng thi nhién liéu, ma chu yéu la nhién li¢u hoa thach, lai chiem ti I¢€ vuot troi
tuyét doi so véi cac dang nang lugng khac (hinh 1) [1].

Hién nay, trong khi trir luong cac dang nang luong hoa thach (dau mo, khi thién nhién va
than) dang voi dan va c6 thé can kiét (nhat la dau va khi) trong mot tuong lai khong xa va kem
theo do 1a hién tugng nong Ién toan cau dang duoc gan véi viéc phat thai khi dioxide carbon do
sir dung cac nhién liéu nay, thé gioi dang ra suc tim kiém céc dang ning lugng khac thay thé
ching. Qua trinh nay da duoc khoi dau & mot sb nude, nhat 1a & cac nudc phat trién, tir nhitng
thap ki cudi cua thé ki truéc, va sang thé ki 21 dang duge ting tdc ngoan muc. Tir hinh 1 ¢ thé
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thay, hién nay, trong can bang ning luong toan cu, cic dang ning luong héa thach da dan dan
nhuong cho va qanhrcho cac dang nang lugng khac mot vi tri kha an tuong la khoang 20 %. Quéa
trinh do dang dien tien ngay cang nhanh (hinh 2).
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Hinh 1. Phan b6 téng tiéu thu cac dang nang luong toan cau (2010): Nhién liéu khoang: 0,06 %,
Ning lugng tai sinh: 16,7 %, Nang lugng hat nhan: 2,7 %
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Hinh 2. Tang truéng cac dang nang luong tai tao

Viét Nam dang 1a qudc gia xuat khau ning lwong (dau thé, than), nhung néu so sanh Vi
cac qudc gia giau cac ngudn niang lugng hoa thach thi trir lugng cac dang niang luong d6 cua
ching ta chi dang & vi tri rat khiém tén. Van dé phét thai dioxide carbon ciia nude ta ciing chua
phai nghiém trong, tuy nhién luong khi phat thai dang ngady cang ting va ching ta cling phai co
trach nhiém cuing véi toan thé gigi tim cach giam ti 18 luong khi phét thai so véi ting truong
nang luong trong tién trinh phét trién kinh té - x4 hai. Chinh vi vay, song song vai viéc st dung
tiét kiém va it gy 6 nhiém hon cac dang ning luong héa thach, Viét Nam ciing da budc vao
nhom cac nude tim kiém va sir dung céc dang ning luong téi tao. Bai viét nay, trén co sé nhiing
thong tin duoc cap nhat, s& trinh by khai quat mot s6 suy nghi va kién giai cho mét tuong lai
nhin thiy duoc vé trién vong, co hoi, cling nhu thach thie ma dat nudc ching ta, cing véi cac
qudc gia khéc trén thé gioi, phai d6i mit trong linh vue ning luong ¢6 ngudn goc héa hoc.
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2. VE CAN BANG NANG LUQNG TOAN CAU

Nhu di thdy & trén (hinh 1), cac dang ning lugng hoa thach dang chiém vi tri 4p dao trong
can bang nang luong toan cau. Trir luong xac minh cia dau mé hién nay khoang 1.300 ti thung
hodc 210 ti m®, twong duong san lwong 64 nam khai thac (hién nay) [2]. Bang 1 cho thay su phan
bd trir lwong va san lwong khai thac ciia 17 nude dung dau cac qudc gia co tai nguyén dau mo.

Bang 1.Su phan bé trir lwong va san lugng khai théac dau mo trén thé gidi theo quéc gia (2010)

Trir lwong[3] Trir lwong San hrgng[4] San lwong Thai gian séng”

Quéc gia (10°bbl)  (10°m®  (10°bbl/d)  (10° m*/d) (niim)
Venezuela 296,5 47,14 2,1 330 387
Saudi Arabia 265,4 42,20 8,9 1,410 81
Canada 175 27,8 2,7 430 178
Iran 151,2 24,04 41 650 101
Iraq 143,1 22,75 2,4 380 163
Kuwait 101,5 16,14 2,3 370 121

conited Arab 136,7 2173 24 380 156
Russia 74,2 11,80 9,7 1,540 21
Kazakhstan 49 7,8 15 240 55
Libya 47 75 1,7 270 76
Nigeria 37 59 2,5 400 41
Qatar 25,41 4,040 1,1 170 63
China 20,35 3,235 4,1 650 14
United States 19,4 3,08 5,5 870 10
Angola 13,5 2,15 1,9 300 19
Algeria 13,42 2,134 1,7 270 22
Brazil 13,2 2,10 2,1 330 17

Téng 1,324 210,5 56,7 9,010 64

" Pugc tinh bing cach chia téng trit lugng Xac minh cho san luong khai thac hang ndm. Ti I& ndy duoc quy
udce 1a “thoi gian song” cua dau mo.
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So Vvéi cac s6 liéu danh gia trude day thi nhiing s6 ligu trong bang da dugc gia tang dang
ké(). Lau nay cac phuong tién thong tin dai ching van dua ra con s6 “thoi gian séng” cua dau
mo chi xap xi 40 nam. Két qua danh gia nay chiing to, trong nhitng ndm qua, gia ting trir luong
x4c minh hang nam ludn ludn vurot san luong khai thac. Puong nhién, chiéu huéng nay co ldc s&
phai quay nguoc tré lai, bai vi trir luong dau khdng thé vo tan, nhung “thoi gian sdng” cua dau
mo co thé con tiép tuc duoc kéo dai mot thoi gian vo dinh nira. Con kha nhiéu tiém nang dé tim
thay dau cling nhu tiém nang tang hé s6 thu hdi dau 1én nira (hién nay hé sé thu héi dau binh
quan trén thé gioi chi xap xi 35 — 40 %). Ngoai ra, kha ning khai thac cac loai dau “phi truyen
thng” ciing con rat 16n. Theo tai ligu [2], trong tong trir lwong dau mo co trong long dat thi dau
thong thuong (conventional) chi chiém 30 %, dau nang (heavy) chiém 15 %, dau rat nang (extra
heavy) chiém 25 % va cat dau (oil sands) chiém 30 %. Nhiing sb liéu d6 cho thay, trién vong c6
thém cac mo dau mai dé tiép tuc kéo dai thoi Ki str dung dau mo 1a rat kha quan. Tuong ty nhur
vay, trir lugng khi thién nhién ciing dang dugc danh gla kha lac quan. Theo tai li¢u [5], trir lugng
khi thién nhién hi¢n nay dugc danh gia 1a 300.000 ti m?, cao hon nhiéu so véi cac danh gia trudc
day. Trong sb cac nudc cd trit lugng hang dau thl Nga chiém vi tri s6 1, Iran — sé 2,
Turkmenistan — tht 3, Qatar — thtr 4, v.v. Viét Nam, vai trit lugng 600 ti m®, dwgc xép tha 30
trong s6 103 nudc co trit lwong khi duge dua vao danh sach xép hang.

Thé gidi con biét dén mot dang khi thién nhién nim trong cac tinh thé nudc dudi day dai
duong co tén goi la hydrate khi (gas hydrates/clathrate hydrates). Cling nhu khi thién nhién trong
long dat, thanh phan cua hydrate khi chii yéu 1a methane, ngoai ra c6 céc khi hydrocarbon nhe va
cac khi khac nhu dioxide carbon, hydrogen sulfide, khi tro, v.v...véi ham luong rat nho. Trix
lwong cua hydrate khi chua duoc danh gia ddy du, nhung voi cac sé liéu khao sat hién nay, it
nhét 1a bang hozc 16n hon tat ca ngudn carbon ton tai trén trai dat cong lai [6, 7]. Pa c6 mot sb
du an khai thac hydrate khi (Nhat, Han QUOC Trung Qudc...), tuy nhién, chi la thir nghiém, vi
vé mat ki thuat va cdng nghé con nhiéu van dé _qua phuc tap, neu khong mudn xay ra tai hoa
s6ng than va bung phat khi methane vao khi quyen gay hiéu rng nha kinh (so vai carbon dioxide
hiéu wng nha kinh cta methane cao hon nhiéu lan). Hydrate khi chi c6 thé ton tai o day dai
duong cua hai cuc trai dit va ¢ nhitng noi khac c6 do sau trén 300 m va ap suat cao, nhiét do
thap (hinh 3).

Déi voi than, theo dédnh gia hién nay [8], trir lwong toan cau c6 khoang 860 ti tan, trong d6
trén 400 ti tan 1a than anthracite va than m&, du cho thé gisi diing khoang 180 nam. Cac nuéc co
trir luong than 16n nhat 13 Hoa Ki 237 ti tan, Nga 157 ti tan, Trung Quédc 114 ti tin, Australia 76
ti tin, An Do 60 ti tan...Viét Nam khong c6 trir luong 16n, cling nhu khong phai 1a nude khai
thac nhiéu than, nhung lai 12 qudc gia xuat khau than dung thi 9 (trén ca Trung Qudc, thu 10)
VGi trén 24 triéu tin (s6 liéu 2010).

Nhu véy, nhin tong thé, du tri nhién lieu hoa thach cua thé gisi khong phai la it, tuy nhién,
chiém ti phan Ién nhét l1a than — nhién liéu ran véi nhidu nhuoc diém ca vé phuong dién cong
nghé - mdi trudng ciing nhu phuong dién kinh té 5o vai dau va khi. Ap luc dbi véi thé gigi hién
nay trong viéc tim nhitng ngudn ning luong thay thé nhién li¢u hoa thach la tir hai phia: kha
nang thleU hut ning lugng trong twong lai va yéu cau giam ndng do khi thai dioxide carbon trong
khi quyén.

© Theo thong ké mai nhét (2012) ciia BP thi tong trir luong dau toan thé gioi da lén dén 1652 ti thing
(cao hon so0 liéu trude day trong tai liéu [1] 352 ti thung) hoac 234 ti tan.
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Mot théng tin méi cap nhat (thang 11/2012) c6 thé gay chan dong cac chuyén gia ning
luong [9] 1a truée nam 2020 Hoa Ki ¢6 thé vuot qua Saudi Arabia vé khai thac dau vai san
lwong 1én dén trén 11 trigu thing / ngay so Vvéi 8 triéu thung / ngay vao nam 2011. Co quan ning
lwong Hoa Ki du bao, 10 nam nira thi Hoa Ki khdng can nhap khau dau thd. Hién nay Hoa Ki
cling dang tang ti 1& s dung khi thién nhién (san luong khai thac ciing dang ting hang nim) dé
san xuit dién (tir 24 % 1én 31 % trong 8 thang dau niam 2012), cho nén phat thai carbon dioxide
trong 7 thang dau nim 2012 ciing da giam 5,3 % so vai cing ki nam 2011. Ca dau va khi da va
dang duoc phat hién tai Hoa Ki déu nam trong cac mo phi truyén thdng; kho khai thac, gia thanh
khai thac cao, tuy nhién van kha thi. C6 thé nhan dinh rang, su kién Hoa Ki vuon 1én (duoc goi
1a hoi sinh d6t bién —resurgence) trong san xuat dau mo va khi thién nhién s& cé tam quan trong
dang ké trong can bang dia chinh tri va quan su.

Nhu di thay o trén, viéc tim nhitng ngudn nang lugng khdng tao ra hoic tao ra it hon (so
véi nhién lidu hoa thach) khi thai dioxide carbon di dat duoc nhing thanh cong bude dau dang
ké. Ti 1é cac ngudn ning luong tai tao da dat dén trén 16 %, trong do, néu khong tinh dén thiy
dién thi ciing dat con s6 gan xap xi 13 % tong can bang niang lugng. Tuy nhién, trong tong ti
phan 13 % do, ti 18 céc dang ning luong tai tao khdng phat thai hodc phat thai thip van con thap
(hinh 1).

Trong cé4c dang niang luong téi tao (vé nguyén 1y) khong phat thai thi hién nay néng luong
gi6 va nang lwong mat troi dang chiém vi tri cao nhat. Theo tai liéu [2], trong thoi gian gan day,
ti 1¢ ting truong hang ndm cia ndng luong mat troi da vuot tang trudng nang lugng giod (xem
hinh 2) mac dau vé dai luong tuyét d6i thi thip hon. Tang truong cua cac dang nang luong trén
co so nhién liéu sinh hoc (biofuels) con cham mic du dau tu cho linh vuc ndy Van tiép tuc ting
hang nam.

Niam 2010 san lwong nhién liéu sinh hoc (NLSH) toan cau dat 105 ti lit, trong d6 c6 86 ti lit
ethanol, ting 17 % so v4i nam 2009 va chiém 2,7 % nhién liéu giao thdng van tai [10]. Hoa Ki
va Brazil 1a hai quéc gia san xuét va tiéu thu ethanol nhiéu nhat, chiém 90 % san luong toan cau.
Déi voi biodiesel thi cac nudc trong Lién minh Chau Au chiém trén 50 % san luong trong nim
2010 [10]. Trong nam 2011 céc du &n san xuat NLSH di c6 mat tai 31 qudc gia va 29 bang/tinh
& Hoa Ki va mot s6 nuéc [11]. Theo Co quan Niang luong qudc té [12], dén ndm 2050 NLSH sé&
dap tng 1/4 nhu cau nhién liéu cho giao thdng van tai.

Nhién li¢u sinh hoc thé hé thir nhat (cac gasohol ma chii yéu la bioethanol va biodiesel)
dugc san xuat tir duong, tinh bot, dau thuc vat, m& dong vat... Cho den nay, nguyén liéu ban dau
dé san xuat bioethanol phan Ién la tinh bot (tir 1Ga mi, lda mach, ngd,...) va duong (tir mia, cu
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cai duong,...), con nguyén liéu dé san xuat biodiesel la cac loai diu thyc vat, ké ca diu an dugc
va dau khong an duoc, md dong vat. O Chau Au, nguyén lidu san xuat biodiesel chu yéu la dau
hat cai, diu dau nanh, dau huéng duong, con & mot sé nudc Chau A thi dau co, dau dira.
Biodiesel dugc san xuit tir cac loai dau khong in duoc, vi du, dau tir cay jatropha, cy camelina,
con chiém ti 1& thip. Chinh vi vay, viéc san xuat NLSH thé hé thir nhét bj coi 1a da va dang canh
tranh véi san xuat luong thuc va ¢ thé 1a nguyén nhan gay nén nan thiéu hut luong thuc & mot
s6 qudc gia trén thé gisi. Lién hiép qudc da ting phan ang gay gt ddi vai viéc ding lwong thuc
cling nhu d4t néng nghiép dé san xuat NLSH gay ra nan déi cudi thap ki 90. Viéc giai quyét mau
thuan nay da dan dén NLSH thé hé thw hai.

Nhién ligu sinh hoc thé hé thur hai chii yéu duoc san xuét tir “nguyén liéu bén viing” 1a
nhiing nguyén liéu d& kiém, it (hoac khdng) canh tranh véi luong thuc, it anh huong dén da dang
sinh hoc va dat canh tac. Nhiéu loai NLSH thé hé thir hai dang dugc phét trién. Theo tac gia [13],
c6 thé chia NLSH thé hé thir hai thanh hai hém: nhém tha nhat gom bioethanol va biodiesel
dugc san xuét bang cac cong nghé truyén thong nhung di tir tinh bot, duong va dau thyc vat cia
cac nguyén liéu ban dau khac voi thé hé thir nhat nhu ciy jatropha, sin, hoic céac loai
miscanthus, va nhém thir hai gdm bioethanol, biobutanol va biodiesel dwgc san xuat tir sinh khéi
cellulosic nhu rom ra, g5, co.

Mic dd NLSH thé h¢ hai da to ra uu viét hon thé hé thir nhat ¢ chd khéng hoic it tranh
chap véi san xuat luong thuc ma lai sir dung cac nguyén ligu chi yéu la phé thai trong nong
nghiép, 1am nghiép, trong cong nghlep dd gd, v.v..., nhin chung, ca hai thé hé¢ NLSH déu c6
nhitng nhugc diém dang ké, kho c6 trién vong phat trlen manh me trong mot tuong lai nhin thay
dugc dé co thé thay thé cac nhién liéu hoa thach. Viéc c6 anh hudng dén san xuat luong thuc la
diéu mdi qudc gia va ca thé gigi phai tinh toan nghiém tic. Nhuoc diém chung cho ca hai thé hé
NLSH thtr nhét va thir hai 1a ching déu la cac hop chat chira oxygen. Nhiing nhuoc diém dé da
dan céc nha nghién ctru dén viéc tim toi nhitng thé hé NLSH mai ma cu thé 1a thé hé ba va thé hé
bdn. Sau khi da cung cap nhiing khoan tai trg rat 16n cho cac du an NLSH thé hé hai, nim 2009
va sau d6 1a nam 2010, Bo Ning lugng Hoa Ki da bat dau tai trg khoang 250 triéu USD cho céc
dir 4n NLSH thé hé thtr ba va thir tu v6i su tham gia cia mot s6 cong ty va co quan nghién ctu
hang dau. Bén canh viéc trién khai cac du 4n NLSH thé hé thir ba va thir tu, viéc san xuat NLSH
thé hé hai ciing dwoc nghién ciu cai tién cong nghé rat nhiéu dé ha gia thanh con khoang 1,9
USD/gallon ethanol (1 gallon biang 3,785 lit; néu chuyén déi thanh xang thi gia thanh 1a 2.8
USD) va 2,3 USD/gallon butanol (twong dwong 2,75 USD/gallon xang). Trong mot céng trinh
khao sat toan dién (cong nghé, thi truong, kinh té) véi su tham gia cua nhiéu to chac va ca nhan
[14], tac gia Joshua Kagan da dura ra sy phan tich toan dién nhimg nhugc diém caa NLSH thé hé
thir nhat va thir hai, dong thoi cho rang NLSH thé hé thir ba va thi tu, dac biét 1a thé hé tha tu,
¢6 di nhitng thude tinh dé vuon 1én, di xa, trd thanh nhitng ngudn ning luong chu dao thay thé
mot ti 1é dang ké cac nhién lidu hoa thach. Theo tac gia cong trinh ndy, cac NLSH thé hé tha
nhét va thtr hai, ethanol va biodiesel, c6 mot sé han ché rat quan trong lam cho ching khong thé
trg thanh céac nhién lidu Ii trong thay thé dau mo. Cac nguyén liéu ban dau dé san xuit NLSH
hai thé hé nay, dac biét 1a thé hé thir nhat (ngd, mia, san, dau dau twong, dau hat cai, diu hudng
dwong, dau co,...), phan I6n déu la cac cay canh tranh véi cac cay luong thuc vé dit dai, phan
bon va nudc, dic biét 1a trong khi dan sé thé gisi thi ngay cang tang con dién tich dat canh tac va
lugng nudc ngot thi ngay cang suy giam. Cac nhién liéu nay khong thé dugc st dung cho dong
co khong chuyén doi néu vuot qua mot ti 1€ pha tron nhat dinh ciing nhu dong co phan lyc. Hay
hinh dung: véi chu truong san xuét 15 ti gallon ethanol dé pha xing sinh hoc vao nam 2015, Hoa
Ki phai sir dung dén 30 % san lugng ngd ma ciing chi bao dam duge co 6 % lugng xing cén cho
giao théng van tai. Trong khi nhitng ndm sap téi s& ching kién sy thuong mai hoa “cellulosic
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ethanol” thudc thé hé hai, thi sy thiéu hut céc thiét bi bom va cac dong co “linh hoat” (flex-fuel
vehicles) cling nhu viéc phai pha v& “gisi han” E10, van dé ti trong nang luong thap cua ethanol
va van dé thiéu duong ong chuyén biét cho ethanol cho thay con nhiéu thach thuc trong viéc sir
dung ethanol d¢ giam dan nhién liéu tir ddu mo. Theo tai ligu [14], tir ndm 2015, v6i san lugng
dat khoang 15 ti gallons, Hoa Ki s& khong tiép tuc san xuét ethanol tir ngd nita; ethanol s& duoc
tiép tuc san xuat tir nguon cellulosic va du kién s& dat khoang 15 ti gallon vao nim 2022. Kha
nang thay thé mot phan dang ké dau mo cang tré nén thach thire hon nira néu luu y rang, nhu cau
ning lugng todn cau s tiép tuc ting dang ké trong nhimg nam sap t6i (du bao nam 2022 thé gidi
s& can 392 ti gallon xing, 376 ti gallon diesel, 127 ti gallon nhién liéu phan lyc). Trong tinh
hudng do6, cau hoi dugc dat ra la: lisu NLSH thé hé thir ba va thir tu ¢6 phai 1a giai phap tiém
ning cho muc tiéu dugc dit ra |a thay thé dan céc san pham dau mo. NLSH thé hé tha ba la
nhién liéu duoc tao ra tir tao, con NLSH thé hé thir tw dwoc hiéu 1a cac nhién liéu tong hop hoic
duoc san xuat boi cac qua trinh chuyén hoa céc loai sinh khdi khac nhau nhu khi hoa, nhiét phan,
tong hop Fischer-Tropsch, v.v...; c4c nhién li¢u nay duoc sir dung tryc tiép ngay ma khong can
thay d6i dong co va co s ha tang (goi 1a drop-in fuel) bi vi chung c6 cac dac trung hoa hoc
gidng cac san pham dau mo. Céc van dé can duoc khao sat va |i giai la:

e Nhiing loai nhién liéu nao dugc coi 1a “tién tién” va loai nhién liéu nao trong s6 dé 1a
thich hop?

e Nhirng cdng nghé nao cé tinh chia khdéa va cach thauc mo rong quy md (scale-up)
chung?

e Céc loai nhién ligu “tién tién” c6 canh tranh dugc Vi céc san pham dau mé ma khdng
can tro gia khdng? Néu c6 thi bao gio?

e Hiéu qua kinh té ngan han, trung han va dai han nhu thé nao ddi véi tao, NLSH théng
qua ché bién sau (metabolically enhanced biofuel) va NLSH tong hop? C6 trién vong
mot loai nao dé trong cac cong nghé ndy sé tao duoc cac san pham thay thé ti phan chu
yéu ctia san pham dau mo?

Céc tac gia [15 - 17] cho rang, NLSH thé hé ba tir tao bd sung dugc nhimg nhugc diém caa
NLSH hai thé hé dau. Trén mot dién tich twong duong tao cd thé tao ra mot lwong dau dé san
xudt NLSH gip tir 15 dén 300 lan 16n hon cac néng san truyén théng. Hon nita, cAc ndng san
thuong chi ¢6 thé thu hoach mot vai vu trong nam, trong khi chu ki thu hoach tao chi trong
khoang 10 ngay tuy theo phuong phap nudi trong [18].

Thyc ra, ¥ tuéng sir dung tao dé san xuat NLSH khong phai la méi, tuy nhién, do gia dau
Mo ngay cang tang va hién tuong 4m Ién toan cau, 'y tudng nay da dugc hién thyc hoa trong
nhitng nam gan day [16] So voi cac thuc vat cao cap hon, tao ¢6 nhimg diém uu viét sau day
[13]: (i) tao tong hop va chira dwgc mét lugng lipid trung tinh cao (20 — 50 % trong sinh khdi
kho); (ii) c6 thé thu hoach tao quanh nam, do d6, hiéu suat dau thu dwoc cao hon nhiéu so véi
cac cay co dau khac; (iii) tao tiéu thu nudc it hon nhiéu so vai cac cay trong trén dat; (iv) nudi
tao khong can sir dung cac hda pham bao vé thuc vat; (v) thu hdi dugc carbon tir cac nha may
dién va céc nguon thai carbon dioxide khac (dé c6 1 kg tao khd can 1,83 kg CO,); (vi) lam sach
c4c ngudn nudc thai chira NH,*, NOg', PO,; (vii) ¢d thé nudi trong ¢ nudc man, nuoc lg, do do,
khong tranh gianh dat néng nghiép; (viii) ty loai tao ma cé thé chiét xuat nhiéu hoa chat rat c6
gia tri s dung trong cac linh vuc khac nhau nhu céac acid béo do khéng no cao (polyunsaturated
fatty acids), cac polysacharide, cac chat chdng oxy hoéa, cac hoat chat sinh hoc, cac protein,
V.V...[19 - 21]. Y kién thdng nhat ctia nhiéu cong ty, nha nghién ciru, nha quan Ii va nha hoach
dinh chinh sach [14] cho ring, trong ngan han hiéu qua kinh té caa viéc sir dung tao con thép,
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phu thudc vao cac san pham va dich vu mang lai, nhung, trong dai han, gia thanh cac san pham
s& duoc cai thién khi cac qué trinh nubi trong, thu hoach, loai nuéc, sdy va trich li dau duoc hop
nhét. Tac gia tin rang, trong khi gia dau mo tang dan, dén nam 2017/2018 gia thanh nhién liéu tir
ta0 s& ngang bang vai gia thanh cac san pham dau mo va két qua 1a dén nam 2022 thé gisi s& san
xuat dugc 5,7 ti gallon NLSH.

C6 3 phuong phap nudi tao lam nguyén lidu dé san xuat NLSH [14, 22 - 24]: nudi trong cac
ho (open pond/air open system), nudi trong cac binh phan tng quang-sinh (photo-bioreactor) va
nuoi bang phuong phép 1€n mén tir duong (heterotrophic method). Hién nay mot s6 nudc dang
phat trién nudi tao 1a Israel, Phap, buc, Anh, Nhat, Trung Quéc, Hoa Ki, v.v. Bé nudi tao (dudi
tac dung cua anh sang) chi can c6 khi CO, (tir cac khi thai cong nghiép) va chét dinh dudng (cac
nguyén t6 N-P-K). Phuong phap 1én men khong can anh sang. Phuong phéap 1én men c6 thé dat
ning suat hang tram g/L, trong khi phuong phap nudi trong ho chi c6 thé dat 2 g/L. Hién nay gia
thanh san xuat nhién liéu tir tao con khé cao, ¢& 20 — 38 USD/gallon (binh phan tng quang-sinh),
hodc ¢ 9 — 17 USD/gallon (trong hd). Cong ty Solix Biofuel (2010) dua ra co cAu gia thanh
(USD) nhién liu tir tao nudi trong binh phan wng quang-sinh nhu sau: sdy 0,05; thu va van
chuyén CO, 0,4; chi phi khac 0,82; thu hoach va loai nuée 8,02; trich li 6,37. Nhu vay, & giai
doan hién nay, cong doan thu hoach va loai nuéc (dewatering) kha tén kém do than tao rat nho.
Theo tai liéu [13], wdc tinh, néu gia thanh san xuit nam 2010 khoang 20 USD thi, ¢én nam 2020
c6 thé ha xudng con 3 USD/gallon nhd ap dung nhiing cong nghé tién tién hon. Di véi phuong
phap nubi tao trong ho thi dau tu co so ha tang chiém trén 50 % co cau gia thanh.

Nim 2010 san lugng NLSH tir tao méi ¢6 0,6 triéu gallon, nhung dén nam 2015 s& dat 554
triéu gallon. Va dén nim 2022 trong tong san luong NLSH tir tao khoang 5,7 ti gallon thi sy
phan bd céc loai san pham theo ti 1¢ nhu sau: diesel 21 %, xang 7 %, nhién liéu phan luc 42 %,
biodiesel 18 %, ethanol 12 %.

V& Ii thuyét, c6 nhiéu con duong san xuat NLSH tir tao. Két hop so dd dugce dé xuat trong
cac tai liéu [13, 14, 25] c6 thé duara Ny d6 dudi day (Hinh 4). Theo so do nay, tao la nguyén
liéu ban dau thich hop cho viéc san xuét ethanol va biodiesel, tuy nhién ciing c6 thé san xuat ca
nhién liéu “drop-in”. Nhin chung, hién chua c6 nhirng quy trinh céng nghé ¢ quy mé I6n do mot
sb tro ngai vé ki thuat, vi du, trong viéc thiét ké binh phan tng quang sinh (photo-bioreactor),
trong thu hoach va xir I nguyén liéu, v.v...dan dén gia thanh NLSH con cao.

Trong khi viéc thuong mai hda NLSH thé hé thir ba con 'dang phai cho mot s6 nam nira thi
da xuat hién mot sé quy trinh cdng nghé c6 kha niang san xuat NLSH dang “drop-in” & quy md
thir nghiém thwong mai. Pidu nay cé thé duoc coi 1a mot budce di ngoan muc va cho céc nha
nghién ctu va cac nha cong nghiép mot hy vong Ion ddi vai linh vuc NLSH trong twong lai
khong xa.

Hau hét cac qué trinh nhiét - hoa, vi du qué trinh chuyén biomass thanh san pham léng
(BTL) hay qué trinh xir |i biomass bang hydrogen, déu la su mé rong cac qua trinh cdng nghiép
khi héa hoic céc qué trinh ché bién dau mo. Trong khi gia dich vu logistics va gia thanh san xuat
xdng, diesel va nhién lidu phan luc sinh hoc con cao hon so véi gia thanh san xuét cac nhién liéu
do6 tir dau mo thi chinh sach budn ban phat thai (emissions trading/cap-and-trade) va nhu cau
diesel cao ciia Chau Au dd lam cho cac coéng ty ¢ chau luc nay nhu ENO, Galp, Neste Oil,
Choren xay dung cac thiét bi thuong mai hoa dang hoic s& dua vao van hanh trong mét tuong lai
gan.
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Hinh 4. Céc con dudng chuyén héa tao thanh cac dang ning luong

Céc phuong phap hoa - sinh san xuat NLSH thé hé thir tu bao gdm nhiéu qué trinh chuyén
hoa sinh vat thanh bioethanol, biobutanol va cac nhién liéu “drop-in”. B&i vi qué trinh hda sinh
thuc chat 1a sy mé rong cua qua trinh 1&n men, cho nén céc cong ty cé thé tan dung thoi gian rdi
ctia nha may san xut ethanol cho qua trinh nay dé giam gia thanh san pham. Rt c6 thé trong vai
nam téi, voi chién luge d6, mot s6 cong ty s& thwong mai héa duoc cac qué trinh san xuat NLSH
thé hé thu tu.

Tac gia [14] dua ra du bao, nam 2010 san lugng nhién liéu “drop-in” chi khoang 170 triéu
gallon, nhung dén nam 2022 c6 thé dat 19 ti gallon. M6t trong nhimg nguyén nhan dua dén dy
bao lac quan nhu vay la: chi co nhién li¢u “drop-in” thi m¢i thoa mén dugc trong ngan han ciing
nhu trung han yéu cau cia dong co may bay va xe tai van Chuyen du’cng dai. Chinh vi vay,
khong quan Hoa Ki ciing nhu cac hang cong nghiép Ién déu cho rang cac loai nhién liéu “drop-
in” 1a dai dién cho NLSH trong tuong lai dai han. Tir nam 2010 dén nam 2022 ti phan xang tir
dau mé duoc thay thé bang xing sinh hoc chi ting tir 4,3 % 1én 8,4 %, trong khi d6i véi nhién
liéu phan luc c&c con sb twong tng 14 tir 0,1 % 1&n 8,9 %.

Pén nam 2022 NLSH thé h¢ ba va thé hé bén chiém khoang 28 % cua 88,5 ti gallon tong
NLSH. Téc gia cong trinh [14] ciing dua ra nhitng con s6 kha li tha la néu dén lac d6 gia dau 1én
250 USD/thung (cac cong ty ché bién dau tin 1a nhu thé) thi thi trudng NLSH s& ¢ doanh thu
567 ti USD, con riéng thi truong NLSH hai thé hé ba va bon s& chiém 159 ti USD.

UOP LLC thu¢c Tap doan UOP (Hoa Ki) Ia mét trong nhitng cong ty tién phong trong
nghién ctru va phaét trién cac cong nghé san xuat nhién liéu “drop-in” thé hé ba va bon [26 - 28].
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Hinh 6. So dd thé hién cac ngudn nguyén liéu chinh, cac con dudng chuyén héa va cac dang NLSH
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Trong nhitng nam gan day (tir 2007), nhién liéu “drop-in” 1a myc tiéu ma cac phat kién cua
cong ty hudng t6i, dong thoi ho ciing da dat dwoc nhitng thanh tuu hap dan. Mot s6 day chuyén
san xuat ther nghiém da duoc dung 18n véi cong suat dén 400 tin/nam. Céc cdng nghé do vé ban
chat 12 t6 hop mot sé qua trinh chuyén héa nhiét, chuyén héa nhiét-hda hoc véi su tham gia cia
hydrogen va chat xuc tac. Vi du, néu di tir acid béo va triglyceride thi quy trinh san xuat nhién
liéu green diesel (Mot loai nhién liéu “drop-in”) sé di theo so dd cong nghé nhu trinh bay trén
hinh 5. Nguyén liéu ban dau cho cac qua trinh san xuét nhién liéu “drop-in” c6 thé rat da dang,
tir cac dau thién nhién cho dén céc loai sinh khdi khac nhau. Do céc nguyén liéu ban dau déu
chtra oxygen va trong leong phan tir kha cao, cho nén cac phan tng dau tién thuong 1a phan cit
mach va loai oxygen, tiép theo 1a céc phan @ng tiép tuc c6 sy tham gia cia hydrogen nhu
hydrogen héa va dong phan hda... C6 thé hinh dung su chuyén hda sinh khdi ran thanh NLSH,
trong d6 c6 nhién liéu “drop-in” nhu trén hinh 6.

Cong ty UOP LLC da thuong mai hoa qué trinh ECOFINING chuyén hoa thién nhién
khong in duoc (thé hé tha hai) thanh green diesel, mot loai nhién lidu “drop-in”, dé st dung Vi
bat ki ti 16 pha tron nao trong cac bon nhién lidu hién tai trén thi truong. Do tinh twong tu vé
thanh phan héa hoc, nhién liéu xanh (green fuel) cua ho c6 thé dugc sir dung cho bét ki phuong
tién tang trir va van chuyén nao (bon chira, duong dng, bom, xe tai va cac loai 6 t6, may bay) ma
khong can thay doi co so ha ting dang ton tai hién nay.

Mot trong nhiing wu viét ciia nhién lidu “drop-in” 1a c6 thé duoc sir dung cho may bay. Mot
s6 thir nghiém da duoc tién hanh trong cac nim 2008 — 2009 [14] nhu sau: Air New Zealand
(2008, tir nguyén liéu jatropha), Continental (2009, jatropha va tao), Japan Air (2009, jatropha,
ta0 va dau camelina), KLM (2009, dau camelina).

N6i chung, NLSH thé hé thtr tu c6 nhiéu wu diém so véi NLSH thé hé thi nhét hoac th hai,
vi duy, so véi biodiesel, drop-in diesel chiu duoc thoi tiét lanh tt hon, nhiét tri cao hon, tri s6
cetane cao hon va san pham phu I propane c6 gié tri kinh té cao hon glycerin. Dy bao [14], nim
2010 san lwong NLSH qua xtr 1y bang hydrogen khoang 228 triéu gallon thi dén 2015 c6 thé dat
2,3 ti gallon. Vé gia thanh cac nhién liéu nay (khoang 2,7 USD/gallon) c6 thé canh tranh voi
nhién liéu dau mo néu gia dau khoang 130 USD/thung. Gia ting téng san lwong NLSH giai doan
2010 — 2022 duoc dy bao nhu sau (bang 2):

Bdng 2. Gia ting san lugng cac loai NLSH

Sdn lweng toan cdu, ti gallon 2010 | 2015 | 2022
Ethanol thé hé 1 va 2 21,7 329 |463
Biodiesel thé hé 1 45 90 |175
NLSH tir tao (thé hé 3) 0 0,3 5,7
NLSH thé hé 4 0,2 32 [19,0
Tong 26,4 | 454 |885

Déi voi ethanol (thudc ca hai thé hé thir nhat va thir hai), ndm 2010 chiém 88 vol.% téng
san luong NLSH, thi tir 2015, khi viéc san xuat NLSH thé hé thir ba va thi tu di vao thuong mai
hoa, ti phan ethanol s& giam dan. Bén nam 2022, khi san lugng NLSH tir tao (thé hé ba) dat 5,7
ti gallon, san lwong NLSH thé hé thir tu dat 19 ti gallon, téng san lugng NLSH hai thé hé ba va
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bén dat 14,7 ti gallon tuong tng véi 28 % tong san lwong NLSH, con ethanol ca hai thé hé chi
con 52,3 %. Thuc té, tir 2010 dén 2015, san lugng ethanol (chu yéu 1a tir thé hé tha nhat, tir thé
hé thar hai san luong khong dang ké) thé gidi tang tir 21,7 1én 32,9 ti gallon, chi yéu l1a ¢ Brazil
va mot sé nuéc khéc; riéng ¢ Hoa Ki, san luong ethanol chi ting nhe tir 12,5 1én 15,5 ti gallon.
Tinh theo ti phan thay thé nhién liéu dau moé thi tir 2010 dén 2022 bioethanol thay thé dugc
4,3 % va 8,4 % tuong tmg, con ddi véi biodiesel cac con sb d6 1a 1,5 % va 7,4 % tuong (ng.

Tir day dén 2022 cac dang NLSH thé hé ba va bon c6 ti 18 tang truong déng ke, dic biét 1a
nhién liéu phg"m luc. Bang 3 cho thay du bao ti phan nhién liéu dau mo dugc thay thé bai hai loai
nhién liéu thé hé ba va bon tai thoi diém nam 2022:

Bang 3. Ti phan cac loai NLSH thé hé 3 va 4 thay thé nhién liéu tir dau mo

Nhién ligu thay thé Gasoline | Diesel Nhién li¢u phan luc
NLSH thé hé 3 (tir tao) 0,2% 0,6 % 2,5%
NLSH thé h¢ 4 0,2% 2,5% 7,0 %
Tong 0,4 % 3,1% 9,5%

Con ti phan ba loai nhién ligu dau mé quan trong nhat 1a xéng, diesel va nhién liéu phan luc
duoc thay thé boi tong c&c loai NLSH giai doan 2010 — 2022 dugc trinh bay trong bang 4.

Bang 4. San lwong va ti phan tong NLSH thay thé nhién lidu tir dau mo

Xang Diesel Nhién ligu phan luc
Sanlugng, | % | Sanluwong, | % | San luong, %"
ti gallon/nam ti gallon/nam ti gallon/nam
2010 14,5 4,3 4,2 15 - -
2015 22,5 6,3 10,0 3,1 15 15
2022 32,8 8,4 27,7 7,4 10,9 8,9

“ISau khi da diéu chinh theo sy khac nhau vé nhiét tri giita ethanol va xang.

Nhu vay, c6 thé tom luge vé can biang ning luong todn cau trong thoi gian toi nhu sau:
“Thoi gian séng” ctia dau mo va khi dot tuy €6 han nhung hién hién nay chua thé xac dinh duoc,
boi vi tri lugng xac minh cua Chung van dang con trong thoi Ki tang truong; hang ndm luong
dau va khi duoc khai thac van con thap hon trit lwong gia ting. C6 hai yéu té quan trong quy
dinh chiéu hudng nay, d6 14, thir nhat, cong nghé va ki thuat khai thac dau khi ngay cang tién bo
dé c6 the tiép tuc ting hé s6 thu hoi 1én dang ké va, thir hai, trir lugng dau khi xac minh hién nay
duogc dua ra dé tinh toan “thoi gian séng” chu yeu la dau thong thuong (nhu chung ta van nhin
thay) trong khi trit lwong céc loai dau va khi nam trong da va cat lai chiém ti 1¢ con cao hon dau
thong thuong, dong thoi khong ai nghi ngo 1a trén mat dat va dudi day bién con rat nhiéu via dau
va khi chua duoc kham pha. D6 1a chua ké dén khi hydrate dudi day dai dwong ma trit luong co
thé nhiéu hon tat ca trir lvong carbon trén trai dat duoc kham phé va khai thac cho dén hién nay.
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Riéng than d4 thi trit lugng hét sirc 16n; cd thé bao ¢am cho nhu cau ning luong thé gisi hang
trdm nam nira.

Mic dau vay, thé gisi dang tim kiém cac dang niang lugng mai dé thay thé dan cac dang
ning luong hoa thach truyén thong. Strc ép cho sy tim Kiém nay dén tir hai phia: sy can kiét cac
nhién liéu hda thach tuy chua phai s& dén ngay trong vong ba - bbn thap ki, nhung rdi no ciing s&
dén trong mot tuong lai hinh dung duoc va su gia tang phat thai khi dioxide carbon cling véi céc
khi thai doc hai khac vira gay hiéu tng nha kinh lam trai dat nong 1én vira dau doc moi truong
séng caa nhan loai. Sy tim Kiém nay di to ra hoan toan khdng dé dang, kha ning bi chéch huéng,
hozc it nhat 1a phai diéu chinh hudng di gy cham tré khdng phai nho. Bai viét ndy chi nham
muc dich thao luan cac dang ning luong tai sinh c6 nguon gbc hda hoc, tuy nhién cac dang ning
luong khac, nhu nang luong mat troi, nang lugng gid, nang lugng dia nhiét, nang luong thuy,
hay ning luong hat nhan va nhiét hach déu dang dung truéc nhitng thach thic va lya chon kho
khin khong kém. Di voi ning luong tai sinh trén co sé chuyén hoa cac sinh vat (organisms) ma
thuong duoc goi 1a nhién liéu sinh hoc, sau miy thap ki tim toi kham pha, c6 thé da hé mo
nhitng co s¢ dang tin cdy ban dau dé diéu chinh huéng di. Sau khoang 3 thap ki phan dau, thé
gi¢i méi san xuat duoc (nam 2010) 105 ti lit NLSH la con sb khé& nho nhoi, nhung da kéo theo
nhiéu hé luy ma trude hét 1a tao ra nguy co khing hoang lwong thuc. NLSH thé hé tha hai hira
hen giam duoc &p luc vé an toan lwong thuc do khong sir dung cac san pham an dwoc, nhung van
con do6 su tranh chap véi cac cay luong thuc vé dat, nude, phan bon cling nhu anh huong dén da
dang sinh hoc, chua ké gia thanh con cao. Tuy nhién, nhuoc diém 16n nhat 1am han ché sy mo
rong quy mo san xuat NLSH hai thé hé dau (ethanol va biodiesel) 1a & chd ching la cac hop chét
chtra oxygen cho nén khdng thé sir dung ching ¢ ti 1¢ cao khi pha tron véi cac nhién liéu dau mo
hoac thay thé hoan toan nhién liéu dau moé ma khong thay ddi co so ha ting. Ngay ca khi pha
tron véi ti 1é thap (E5, E10, B5, B10), viéc sir dung cac hdn hop nhién liéu nay ciing khong phai
khéng kém theo mét sb thach thic lién quan dén co sé ha tang. Trong bdi canh d6, NLSH thé hé
ba va bdn, qua nhitng nghién ctu va trién khai ban dau, di to ra 1a nhirng nhién liéu tai tao c6
trién vong thay thé vo diéu kién cac nhién liéu tir diu mé, it nhit 1a cho giao théng van tai.

3. GOC NHIN TU VIET NAM

Téng tiéu thu cac dang nang luong (%) ¢ Viét Nam (2010)

. Hydroelectric
Thuy power
bién 10%

Hinh 7. Buc tranh tiéu thu c&c dang

Sinh khoi nédng lugng cua Vigt Nam (2010)

—

Than

Khi thién
nhién

911



Hé ST Thoang

Trong sach “Ning lwong cho thé ki 21- Nhitng thach thirc va trién vong”, cling véi dong tac
gia Tran Manh Tri (Nha xuat ban KH&KT, 2009) chung t6i di trinh bay khai quat toan canh buc
tranh niang luong cua thé giéi cho mot tuong lai nhin thiy dugc, trong d6 c6 Viét Nam. Theo
mot ban théng ké phan tich cia Co quan ning luong qudc té (Hoa Ki) thang 5/2012 [29], véi ti
I& dan s6 khoang 70 %, cu dan ving nong thon, Viét Nam tiéu thu khoang 60 % sinh khdi, chiém
36 % ti phan niang lugng cua ca nudc. Sy phan bd ti phan cac dang ning lugng duoc thé hién
trén hinh 7. Sau sinh khi chiém ti phan 1on nhat 1a ¢én dau mo (24 %), than d4 (20 %), khi thién
nhién (11 %) va cudi cing la thiy dién (10 %). Nhu vay, vai trd chinh trong phét thai khi nha
kinh chinh 1a cac dang sinh khéi duoc tiéu thu chu yéu ¢ néng thdn. S& tét biét may néu luong
sinh khdi khong 16 d6 duoc chuyén thanh nhién liéu long nhu trong cic phuong an san Xuét
NLSH thé hé bdn dugc trinh bay trén day. Day chinh 1a thach thuc, trién vong va du dia rong Ién
cho viéc san xuat NLSH ¢ nudc ta trong tuong lai.

V¢ than, Viét Nam ¢ trir luong rat 1on (khoang 225 ti tan), tuy nhién, phan 16n trix luong
d6 (210 ti tan than nau) lai nam & ving tring Song Hong véi do sau hang tram dén hang nghin
mét, trai rong khoang 3.500 km? tir HA Noi dén Théi Binh, Hai Duong, Hung Yén, cho nén viéc
khai thac con dang 1a dé tai ban cai chua co hoi két. Chi ¢ trir lugng than anthracite khoang 10 ti
tan & viing Quang Ninh 1 hién thyc hoan toan va dang duoc khai thac hang nam hang chuc triéu
tan, trong d6 c6 xuét khau ngay cang ting (nim 2010: 24 triéu tan) [30]. Véi 5 dy an nha may
dién do Petrovietnam va 2 nha may di¢n do Vinacomin dang va sap xay dung déu chay bang
than thi trién vong nguon cung cip than trong twong lai s& thiéu, va cac nha san xuat nay dang
dam phan dé nhap than tir Australia va Indonesia nhung rat khé khin do phai canh tranh nhap
khau véi Trung Quéc va An Do [31].

Cho dén thoi diém nay Viét Nam la nudc Xuat khau ning lugng, tuy nhién tiém ning khong
I6n. Ngoai than dugc bit ddu khai thac tir thoi Phap thugc chu yeu ¢ vung Quang Ninh, dau mo
va khi thién nhién chi méi duoc khai thac trong may thap ki gan day, cha yéu 1a trén thém luc
dia dong - nam va tay - nam (hinh 8).

. CAMBODIA

Malay’—nTho Chu

Hinh 8. Cac viing khai théc dau khi ¢ thém luc dja dong - nam va tay - nam
va hé thong cac duong 6ng dan khi vao bo

Theo cac danh gia vé dia chat va dia vat Ii, tiém nang dau khi cua nudc ta tap trung & cac bé
tram tich (basin) Song Hong (bao gom mot phan dong bang song Hong va mot phan Vinh Béc
B¢), Phii Khanh (doc thém luc dia mién trung), Ciru Long (them luc dia déng - nam, gan bo),
Nam Coén Son (them luc dia dong-nam xa bd hon), Tu Chinh (thém luc dia dong - nam, tiép noi
v6i Nam Con Son vé phia dong), Hoang Sa, Trudong Sa va Malay - Thé Chu (thém luc dia tay -
nam, tiép giap véi ving bién Malaysia va Thai Lan). Céng viéc tham do dau khi di va dang
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dugc tién hanh o tat ca cac bé, tuy nhién hién dau va khi chi méi khai thac & cac bé Ciru Long,
Nam Cén Son, Malay - Thé Chu va mét phan & bé Séng Hong. Chinh dong khi cong nghiép dau
tién cua Viét Nam da duoc khai thac ¢ huyén Tién Hai, tinh Théai Binh, vao nam 1981 tai bé
Soéng Hong. Hién nay cong viéc khai thac dau va khi dang dugc chuén bj tich cyc & hai bé Séng
Hong (ké ca ngoai bién) va Phii Khanh véi nhiing trir lugng xac minh kha hap dan.

Dong dau dau tién duoc khai thac vao ngay 26/6/1986 tai mo Bach Ho do Lién doanh dau
khi Viét Nam - Lién X6 (Vietsovpetro) diéu hanh da danh diu cot méc quan trong, dua Viét
Nam vao danh sach cic nuéc san xuat va xuit khau dau mo. Mo Bach H6, véi trir lugng tai chd
trén 600 tri¢u tin dugc coi 1a mo dau I6n nhat Viét Nam va ciing duoc xép vao loai mo cuc 16n
trén thé gioi, nam ¢ bé Ciru Long, cach bo chi khoang 100 km. Nam 1995 1an dau tién khi dong
hanh cua mé Bach H6 duoc dwa vao bo bing duong ong dai trén 120 km, cong suit 2 ti m*/nam,
dé cung cap cho cac nha may dién ¢ khu vuc Ba Ria, Phi My, mé dau cho thoi ki Viét Nam st
dung khi dé san xuét dién. Tir cudi thap ki 90 dén nay, xung quanh mé Bach H6 trong bé Ciru
Long da co nhiéu mo dau khac di vao khai thac, san xuat dau tho va khi ddng hanh b sung cho
khi dong hanh Bach Hb. Trong khi d6, & ving bién tay - nam tir cudi thap ki 90 cling da bat dau
khai thac dau va khi (¢ day, ti phan khi trong mo cao hon nhiéu so véi & mé bach H; trong khi
chua c6 duong dng dan khi thi phan khi dugc ban cho Malaysia). Vao dau nhitng nim 2000, mo
khi Lan D6 — Lan Tay ¢ bé Nam Co6n Son bat diu cung cap khi thién nhién cho cac nha may
dién va dam & Phi My véi cong suit téi da 7 ti m*/nam. Lan dau tién Viét Nam c6 khu cong
nghiép dién chay bang khi thién nhién vai tong cong suat 1én téi 4.000 MW. Bén cubi thap ki
2000 — dau thap ki 2010 mét loat cac nha may dién chay bang khi thién nhién da duoc dua vao
van hanh, dwa ti 1& dién khi ciia nuoc ta 1&n con s khoang 40 %. D6 14 2 nha may dién & Ca Mau
chay bang khi tir khu vuc PM-3 (viing chong lan giira Viét Nam va Malaysia véi cong suat 1.500
MW) va 2 nha may dién & Nhon Trach (Bong Nai) chay bing khi tir Nam Cén Son véi cong
suat 1.200 MW.

Véi sy hop tac qudc té rong rai, trong 6 dau tién phai ké dén su hop tac voi Lién X6 (nay
1a Lién bang Nga), thu hat duoc nhiéu cong ty dau khi 16n nho trén thé gioi tham gia tim kiém va
khai thac dau khi may chuc nim nay, nganh dau khi Viét Nam hién c6 hang chuc mé dau va khi
dd dugc dua vao khai thac, dua san lwong ca dau va khi cong don dén nay Ién t6i gan 300 triéu
tan quy doi. Tinh tir dau nhitng nam 1970 ¢6 rat nhiéu céng ty dau khi qudc gia va qudc té da
vao Viét Nam tham gia cac hop dong tham do khai thac dau khi. Mot s6 cdng ty thanh cong
trong tim kiém tham do va di tiép dén giai doan khai thac, c6 cong ty giira chirng chuyén nhuong
co phan trong hop dong lai cho ddi tac khac, c6 cong ty khong thanh cong nén phai ra di (roi
trong s d6 co cong ty tro lai tham gia cac hop dong khéc). Theo théng ké cua IEA [29], vao thoi
diém dau 2012 cac cong ty dau khi quéc té va qudc gia sau diy dang hoat dong tai Viét Nam:
ExxonMobil, Chevron, BHP Billiton, Korea National Oil Corporation (KNOC), Total, India's
ONGC, Malaysia's Petronas, Nippon Oil of Japan, Talisman, Thailand's PTTEP, Premier Qil,
SOCO International, and Neon Energy. Sau mot cudc ddu thiu vao nam 2011, ConocoPhillips da
chuyén nhugng ¢ phan caa minh trong céc 16 15-1 and 15-2 & bé Cau Long va trong duong 6ng
dan khi tir Nam Con Son cho cong ty Perenco véi gia 1,29 ti USD. Ddi vai cac cong ty dau khi
Nga, ngoai Zarubezhneft 14 dbi tdc cua Petrovietnam trong Lién doanh dau khi Viét-Xé tir ndm
1981 (hét han vao cubi nam 2010) va trong lién doanh dau khi Viét-Nga (theo hiép dinh lién
chinh phu méi dugc ky vao nam 2010) van giir tén goi tat 1a VIETSOVPETRO, céc cong ty
TNK-BP (lién doanh giita Nga va Anh), Lukoil va Gazprom da tham gia cac hop dong & bé Nam
Con Son va bé Sdng Hong. TNK-BP mua toan bo ¢ phan caa BP & Viét Nam bao gém 35 % cd
phan trong 16 6-1 & bé Nam Con Son, trong d6 c6 mé khi Lan D6 - Lan Tay va 33 % cd phan
trong dudng 6ng Nam Con Son.
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Theo s liéu cua Petrovietnam [32], nam 2010 san lwong dau dat trén 15 triéu tan va
san luong khi trén 9 ti m? (twong dwong xap xi 9 triéu tin dau). Con sb nay thap hon san lugng
dau cao nhat vao nam 2004 1a xap xi 17 triéu tan, tuy nhién cac nha du bao déu tin I trong
nhiing nam tiép theo Petrovietnam sé& ting duoc san lwong dau 1&n thém 2 — 3 triéu tin/nim nho
dua thém mot s6 mé moi vao khai thac [28]. Bac biét, tir naim 2010 Petrovietnam dé bat dau co
dau khai thac tir nude ngoai (Mo Nenetsky & Nga, mo SK-305 & Malaysia): ndam 2010 trén 0,5
triéu tan, nam 2011 trén 1,5 triéu tan. Trong nhitng ndm sap tGi, san lugng dau khai thac & nudc
ngoai ciing s& tang 1én. Trong niam 2010 gia ting trit lwong dau quy d6i dat 43 triéu tan (so voi
khai thac 15 triéu tan). Tinh chung cho 5 nim 2006 — 2010, gia tang trit luong dau quy doi la 333
triéu tan, trong d6 & trong nudc 160 — 173 triéu tin va & nudc ngoai 160 triéu tan. Tinh dén 2011,
Petrovietnam c6 cac dy 4n tham do khai thac dau khi ¢ 15 nuéc: Nga, Algeria, Venezuela,
Malaysia, Lao, Cambodia, Myanmar, Indonesia, Tunisia, Uzbekistan, Congo, Cuba, Peru, Iran
va Madagascar [32].

Duya vao s6 liéu caa Tap chi Oil & Gas Journal, tai liéu [29] dua ra s6 liéu vé trix luong dau
cta Viét Nam nhu trén hinh 9, theo d6, vao thoi diém dau nam 2012 trir lwong dwoc danh gia 1a
4,4 ti thung, cao hon nhiéu so V6i danh gia trude do (chi 0,6 ti thung). Trong khu vyc Chau A -
Thai Binh Duong, Viét Nam Xep thtr ba. Cén luu y 13, vi hang ndm vigc tim kiém tham do van
tiép tuc cung cip nhitng con sb vé gia tang trr lugng, cho nén s6 liéu nay thudong xuyén duoc
cap nhat. Viét Nam con rat nhiéu ving bién (va ca trén dat lién) chua duoc khao sat hodc chua
dugc khao sat ki, cho nén chac chén s liu trix lugng hién nay chiing ta c6 s& con dugc gia ting.

V& can bing cung — cau dau khi cua Viét Nam tai ligu [29] ciing dua ra cac s6 ligu kha sat
v6i thyc te nhu trén cac hinh 10 va 11. Vi Thanh Ha [33] cling dwa ra so liéu vé nhu cau nhién
liéu xang va dau DO cho dén nam 2025 nhu sau:

San pham (triéu tin) 2010 2015 2020 2025
Xang 5 6 9 13
DO 9 12 17 24

V& nhu cau khi, theo s6 liéu cua Tong Cong ty khi (PV Gas) thudc Petrovietnam [34] thi, so
v6i ké hoach khai thac, dén cac nim 2015, 2020, 2025 lwong khi thiéu hut cho nhu cau ca nuéc
s& 1a 1,4 ti m* 3,9 ti m® va 6,2 ti m® trong (g, mac dau san lwong khi thién nhién van s& tiép tuc
tang. Tai liéu [29] dan sé liéu cua Oil & Gas Journal dénh gia trix lwong khi thién nhién caa Viét
Nam thoi diém dau nam 2012 1a 24,7 Tcf (khoang trén 700 ti m®); con s6 nay cao hon dang ké so
Vvéi con sb dugc dan ra trong tai liéu [5] 1a 600 ti m®. Nhu vay, s6 liéu vé trix luong khi cua Viét
Nam hién nay dang trong giai doan cap nhat kha nhanh chong, c6 nghia la con hy vong tiép tuc
tang truong dang ké. Trong thoi gian téi, vei dy kién thiéu hut khi cho céng nghiép ma chu yeu
1a cho san xuét dién (hién dang chiém khoang 90 % luong khi duoc khai théc), Viét Nam c6 thé
s& phai nhap khau khi thién nhién hoa long (Liquified Natural Gas — LNG) tir mot sé nude nhur
Qatar, Australia, Nga. PV Gas dang dam phan véi cong ty QatarGas.

Nhu vay, mac du Viét Nam co ngudn nhién liéu khoang kha phong phl va tiém ning van
con lon, trlen vong thiéu nhién liéu da dwoc nhin thiy trong tuong lai khong xa. Vi 18 d6 viéc tim
c4c ngudn niang lugng khac, ma truéc hét 1a nang luong tai tao, da dugc quan tam. Thyc ra, &
Viét Nam, su bic bach trong viéc tim cac nguon nang lugng mdi, phi truyén thdng, ciing chi
phét sinh trong nhitng nam gan day, mac dd cac nha khoa hoc di bat dau nghién ctu, vi du, ning
lwgng mat troi, it nhat Ia ba, bon thap ki rdi. Dén nay thi hai dang nang lugng téi tao c6 nhiéu wu
thé nhét 1a nang luong mat troi va ning lwong gid, dd con nhiéu thach thuc va tro ngai, da co
nhiéu thanh tyu trong trién khai, nhat 1a & nhitng viing xa x6i, héo lanh, bién dao.
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Top Asia-Pacific Oil Reserves by Country, January 1, 2012
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C6 thé ndi, cho dén cudi thé ki trudc, nhién liéu sinh hoc & Viét Nam chi duoc coi nhu la
nhitng théng tin thoi sy hap dan cht chwa nhan dwoc sy quan tam caa cac cap lanh dao va quan
Ii khoa hoc, cong nghé. Tuy vay, trong nhitng nam dau cua thap ki 2000 nhiéu tap thé va ca nhan
cac nha khoa hoc ¢ cac truong dai hoc, vién nghién ctu, céng ty, doanh nghiép da tién hanh
nghién ctu cac quy trinh cdng nghé san xuat bioethanol va biodiesel tir cac nguon nguyén liéu
khac nhau, nhat 1a san xuét biodiesel tir m& ca tra (basa), dau phé thai va cac loai dau thuc vat.
Ciing di c6 nhitng nghién ctu san xuit NLSH tir tao. Cho dén nim 2007 Chinh pha méi c6
Quyét dinh 117/2007 QD-TTg vé chu trvong phat trién NLSH ¢ Viét Nam va giao Bo Cong-
Thuong chu tri diéu hanh chuong trinh. Cho dén nay, chuong trinh déa thu dugc mot s6 két qua
nhat dinh, tuy nhién, néi chung la tan man, muc tiéu thiéu tap trung, quy mo trién khai con han
ché, trir viéc san xuat bioethanol tir san c6 I& da dugc mé rong qua nhanh.

Dbi vai bioethanol, do quy trinh san xuat tir cac nguyén lidu khac nhau (6 nuéc ta chu yéu
la mia va san) da thanh truyén thng, cho nén cac nghién ctiu chu yéu tap trung vao lam kho
ethanol va sir dung ethanol khan vai tu cach 1a chét phdi tron véi xang. Cho dén nay thi céc san
phdam E5 (va ca E10 néu duoc phép) da san sang cho thi truong tiéu thy xang, tuy nhién kho
khan cta viéc mé rong thi truong lai nam & khau logistics (tang tri, van chuyén, phan phol)
Theo V6 Thi Hanh (Vién Sinh hoc nhiét déi) [35], cho dén 2011 ¢ nudc ta cong suat san xuat
bioethanol da 1én tdi hang tram triéu lit/nam, trong d6 san lugng ethanol cua 10 nha may dudng
khoang 70 triéu tit/nam, con lai 12 san lwong cua cac nha may di tir nguyén liéu sin Iat. Theo bai
dang gan day trén Tap chi Hoat dong khoa hoc, s6 thang 10/2012 caa Nguyén Phu Cuong (Bo
Cong thuong) thi ca nudc c6 5 nha may san xuat ethanol nhién liéu tir sin da di vao hoat dong
vai cong suat thiét ké khoang 435 triéu lit/nam. P6 1a: Cong ty ¢ phan Pong Xanh ¢ Quang
Nam c6ng suat 120 triéu lit/nam, Céng ty ¢ phan NLSH Mién Trung cong suat 100 triéu lit/nam,
Cong ty TNHH Tung Lam ¢ Bong Nai cong suat 70 triéu lit/nam, Cong ty TNHH Dai Viét, Nha
méay & Pak T6. Hai co sé san xuat sau chi san xut duoc ethanol 96 %. Ngoai ra, hién hai nha
may san xuat ethanol tir sin cong suat 100 triéu lit/nam 1a lién doanh cua Petrovietnam véi cac
ddi tac & Phi Tho va Binh Phuéc. Thuyc té, trong ba nha may c6 sy tham gia cua Petrovietnam
thi hai nha méy & Quang Ngii va Binh Phudc da di vao san xuat nhung khong chay hét cong
suat vi nhiéu i do khach quan va chu quan, con nha may ¢ Phi Tho thi viéc xay dung chua hoan
tat. Ciing theo tac gia Nguyen Phu Cuorng, con ¢ nha may con sinh hoc Viét- Nhat dang dugc
Xay dung. Nhu vy, néu tit ca cc nha méy san xuat bioethanol déu di vao san xuit binh thuong
vao cudi nam 2012 thi, khdng ké san luong cta cac nha may duong, san luong ethanol hang nim
c6 thé dat trén 700 triéu lit, du dé pha tron thanh it nhat 1a 11 tréu tin xang E5 hozc 5,8 tridu tan
xang E10. Con s nay da vuot qua du bao duoc tac gia [33] dua ra ¢ trén, trong khi hién nay van
chua ¢6 16 trinh chinh thic cho xang E5, E10, va cling chua biét dén khi nao thi xing E5 moi
dugc sir dung trén toan 14nh tho Viét Nam. Pang lo ngai hon nita, trong bai bao da dan trén, tac
gia Nguyén Pha Cudng con cho biét 1a mot sb tinh da phé duyét dau tu va dang tién hanh xay
dung thém 5 nha may san xuat ethanol (c6 kém theo cac san pham khac) tong cong suat khoang
300 triéu lit/ndm nira. Khdng hiéu véi san lugng du thira (5o véi kha nang tiéu thy ti da trong
nudc) nhu vay thi bai toan kinh té-thuong mai s& dugc giai quyét nhu thé nao dé khong bi 1.
Pau phai hé xing E5 duoc phép luat cho phép sir dung thi cir thé ma san xuét cho du sb lugng
theo tinh todn. Cong viéc quan trong c6 tinh quyét dinh 1a 1am thé nao dé dua dwoc xing E5 dén
ting dbi tugng sir dung. O cac thanh phd 16n da khong phai 1a chuyén don gian vi phai phat trién
hé théng phan phéi riéng, thi & céc ving noéng thon, dac biét 1a ving xa do thi, viéc dwa xing
sinh hoc dén d6i tugng sir dung lai cang kho khin hon nhiéu. Nhu da thdy & trén [14], viéc dau
tu cho khau phan phdi xing E5 va E10 kha tén kém, chua noi dén phuong dign tam Ii va thoi
quen ciia nguoi tiéu dang, va ca ngudi phan phdi, 1a mét rao can khong nho.

916



Théch thirc va trién vong dbi véi nhién liéu trong tiong lai — géc nhin tir Viét Nam

Dbi véi biodiesel chua c6 nhitng nha may san xuat quy mé dang ké. Hai ngudn nguyén liéu
chinh dé san xuét biodiesel 1a m cé tra va dau thuc vat, ngoai ra, dau an phé thai (used cooking
oil) ciing 1a mot nguon nguyén li¢u dang ké va da duoc st dung trong mét sé cong trinh san xuat
biodiesel & quy mé nhé. Tong quan vé nghién ciiu ché tao biodiesel tr m& ca ca tra da dugc Lé
Thi Thanh Huong trinh bay trong mot b4o cao tai Hoi thao v& nhién liéu sinh hoc tai TP H Chi
Minh [36]. Tuy vay, chi mai c6 mot day chuyén quy mé 10.000 tan/nam tai Agifish An Giang di
vao san xuat. Theo tac gia [36], san lugng ca tra & ddng bang Song Ciru Long ndm 2011 dat 1,2
triéu tin c6 thé cho 240.000 tin m& c4. Do 1a mot con s kha 4n twong. Trong tuong lai, san
luong ca tra con tiép tuc ting 1én thi nguon nguyén liéu cho san xuat biodiesel cang doi dao. Mac
dau vay, viéc san xuit biodiesel ciing dang con ddi mat vai mot sé thach thirc khdng dé vuot qua,
trong d6 c6 cong nghé, tinh canh tranh (hién nay gia ma ca tra hét suc bap bénh, néi chung la
cao, khdng bao dam tinh kha thi cta viéc san xuat biodiesel) va van dé sir dung san pham phy
glycerol.

Céc nghién ctru sir dung dau thuc vat dé san xuit biodiesel da dwoc H5 Son Lam tém luoc
trong bao céo trinh bay tai Hoi thao vé nhién liéu sinh hoc [37]. Téc gia va cac cong su tai Vién
khoa hoc vat liéu tng dung (TP H6 Chi Minh) da tién hanh nhiéu nghién ctru trén déi twong la
cac loai dau thyuc vat khac nhau va di dén két luan rat dang quan tim 1a khong thé san xuét
biodiesel nhu 1a san pham duy nhat ma qué trinh cong nghé phai tao ra dugc da dang san pham
va khong b thai. Nguyén liéu ban dau khong déng vai tro quan trong, ma cdng nghé méi co y
nghia quyét dinh gia thanh san pham va tinh canh tranh caa san pham tao ra. Va nhu vay, trong
khi ching ta c6 rat nhiéu loai dau thuc vat khong an duoc thi hdy st dung chiing cho ¢6 hiéu qua
da, chir dau can phai trong thém cdy nay cdy no nhu cac dy &n trong hang chuc ngan ha cay
jatropha la chii dé dang trong giai doan tranh luan chua co hoi két. Viéc voi vang trién khai trong
cay jatropha trong mot s6 dé tai va du an ciing 1a mot bude di chwa dugc can nhic thoa dang.

Téc gia [37] cho ring, san xuét biodiesel tir dau thuc vat Viét Nam khdng thuan tiy 1a tao
ra nhién liéu mai, ma 1a moét chu trinh sir dung hop Ii nguén tai nguyén thién nhién, 1a bién phép
nudi dudng, bao vé méi trudng tu nhién, 1a phuong cach nang cao hiéu qua kinh té cua san pham
ndng nghiép, gop phan xo6a déi giam nghéo, tao cong an viéc lam mot cach bén vimng cho cu dan
séng o nhimg ving kho khin. Trén co s cac két qua thuc nghiém, tac gia da dwa ra so dd cho
quy trinh cong nghé khong ba thai cho qua trinh san xuat biodiesel va cac san pham “phu” nhu
trén hinh 12. Trong so d6 nay c6 cong doan san xuat xang thé hé mai tir glycerin. i chiéu véi
quy trinh ECOFINING ciia UOP LLC & trén c6 thé thiy day 1a giai phép rat tién bo, két ni viec
san xuat biodiesel thé hé tha nhat va tha hai voi thé hé tha tu.

Nhu vay, hai nhéanh caa NLSH ¢ Viét Nam déu duoc phét trién, nhung khong can xtng;
bioethanol da di mot buéc kha xa, con biodiesel thi vin dang con trong giai doan thim do dé tim
huéng di. Cho dén nay, hau hét cac nghién ctiu va thir nghiém trong linh vuc NLSH déu tap
trung vao cac nhién liéu thé hé tha nhat va tha hai. C6 I8 nghién ciru dau tién vé NLSH thé hé
thir ba la ciia Truong dai hoc Nong La&m TP Hb Chi Minh (B&o Thanh nién ngay 12/9/2012),
theo do, cac thi nghiém da ching to viéc nudi tao cd kha niang vira san xuét biodiesel vira giam
thiéu phat thai carbon dioxide.

Nhu da thdy & trén, nhugc diém dau tién cua NLSH thé hé thir nhat I1a canh tranh voi luong
thuc vé nhiéu phuong dién. O quy md quéc gia, c0 thé chung ta chua nhin thay 16 nhuge diém
nay, nhung nhin vé tuong lai, ddy ciing 1a diéu can can nhac. Tuy nhién, diéu can tinh toan ki la
bioethanol va biodiesel, du dugc san xuét tir nguyén liéu nao, déu 1a cac san pham chira oxygen,
khong phai 1 nhitng nhién liéu “drop-in”. Pugc biét, néu sir dung NLSH thé hé thir nhat va thir
hai, dic biét I ethanol, thi ti 1¢ pha tron 10 % véi san pham dau mo coi nhu 14 giGi han cudi
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cuing néu khéng mudn cai tao dong co. May bay thi da dwoc chirng minh Ia khdng thé sir dung
dugc. Theo tai liéu tham khao [28], viéc thu nghiém nhién li¢u drop-in cho cac may bay hién dai
da chung to loai nhién li¢u nay hoan toan dap ung cac yéu cau cua nhién liéu phan lyc. Ngoai ra,
nhitng thay dbi logistics ciling 12 van d& kho glal quyét néu mo rong quy mo6 phan phdi. NLSH
thé hé hai, mac du it canh tranh hon véi san xuit lwong thuc, van 14 loai nhién liéu chira oxygen,
do d6, bi nhiéu han ché trong sir dung nhu NLSH thé hé thir nhat. Quan diém caa UOP LLC la
khong ung ho loai NLSH nay nira [26 - 28]. Theo phan tich trong cong trinh khao ctu véi su
tham gia cua hang loat cac cong ty nhién li¢u hang dau thé gigi néu trén [14], thé gisi can theo
du6i NLSH thé hé ba va bon, nhat 1a thé hé bon véi tiém ning nguyén liéu da dang va to Ién,
ddng thoi san pham ddng nhat véi san pham dau mo. So véi san pham dau mo, tinh wu viét cua
loai NLSH nay 1a & chd no tiéu thu dugc mot phan carbon dioxide do chinh né tao ra. Thyc ra,
vé nguyén tic, khdng con carbon thira trong chu trinh khép kin bao gém qua trinh quang hop hap
thu n6 va qua trinh dot chéy tao ra né.

Hat c6 dau :
SX thuoc trir sau SH
Céc chat c6 hoat
v tinh sinh hoc - -
- SX phu gia cho Diesel,
Cong nghg chiet Biodiesel, Xang
xuat
Glyceride téng | Biodiesel thuwong phim

Glycerin ‘ Glycerin sach
Phan bon
- Xiing thé hé méi
Chat tang trong SX Biodiesel
cho thirc an gia Can day
stic ) Polymer PHSH
v
Tron vai FO M& boi tron

Hinh 12. So d6 nguyén tic qua trinh san xuét biodiesel khdng b thai (theo tac gia [37])

Nhu vy, mic du trir lugng than da, dau mo va khi thién nhién cua Viét Nam rd rang la
khiém tén, nhung van dang con trong qua trinh tiép tuc duge kham pha va gia tang trir lugng.
Trong thé gi¢i mé nhu hi¢n nay, can bang nang lwong toan ciu ciing cd vai tro quan trong dbi
V6i tirng quéc gia, trong d6 c6 Viet Nam. Cho nén, trong tinh toan nhu cau cac dang ning lugng
héa thach, khong thé khong tinh dén birc tranh toan cau. Hién nay cac chu dau tu nha may dién
dang tim cach nhap khau than, con PV Gas thi dang tim ngudn khi thién nhién dé nhap thém, bu
cho thiéu hut cung - cau trong nuéc. D6 1a viéc 1lam binh thuong. Vi vay, viéc phat trién cac
dang ning lwong khac, ké ca ning lwong nguyén tir, déu phai dugc dat 1én ban can.

Tuy nhién, phat trién nhitng dang niang lugng nao, dac biét 1a thir tu wu tién va theo 16 trinh
nhu thé nao lai la vn dé khong don gian. NLSH chic chan s& phai dong vai tro nhét dinh trong

can bang ning luong qubc gia, nhung nhu thé khong c6 nghia la co thé phat trién tiy tien, thiéu
can nhic. Chiing ta da di sau mot s6 nude; do 1a mot loi thé, dic biét 1a trong bdi canh nén kinh
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té-xa hoi con kém phat trién. Qua thuc té can phai rat ra dugc nhing bai hoc can thiét cho chinh
minh. Viéc phat trién 6 at san Xuit ethanol nhu hién trang c6 thé coi 12 mot bude di voi vang,
chua tinh hét dén céc thdng sé cua bai toan c6 nhiéu an sb. Hay viéc dua ra nhiing quyét sach vé
cdy jatropha cting chua dugc tinh toan ki. Viét Nam c6 thé manh dé phat trién NLSH, tuy nhién,
mot quyét sach chua chuan c6 thé din dén nhitng hé qua khé khic phuc.

Hon lic nao hét, trong bdi canh hoi nhap toan cau véi su canh tranh quyét liét trén thi
truong thé gidi thi tu duy phat trién kinh té néi chung va phat trien NLSH néi riéng cling can
phai thay doi. Trong nhitg nim qua nudc ta da phat trién khéng it nhitng nganh san xuét thiéu
tinh canh tranh nhu sat thép, mia duong, xi ming,...va bay gid la ethanol. Khdng nén ki vong
Va0 su tro gia cua nha nude. D6 1a mot trong nhimg tiéu chi duoc cac cong ty san xuat NLSH
trén thé gioi dat ra cho chinh ho. Sy trg gi& chi nén dwoc dit ra trong noi bo cac doanh nghiép
san xuat kinh doanh, nghia 1a mot cong ty nao d6 mudn phét trién mot san pham mai thi phai
tinh dén kha nang bu 15 cua chinh minh trong chirng muc ¢6 thé chiu dung dugc cho dén khi gia
thanh san xuat sam pham dé co thé ha xudng muc thi trudng chap nhan. Sy hd tro caa nha nudc,
néu co, thi ciing chi la & giai doan khai dau va cé gii han nhét dinh ca vé thoi gian 13n mirc do.

Nhu vy, & nu6c ta, tat ca cic dang ning luong tai tao déu can nghién ciru dé phat trién,
nhung viéc phét trién phai dya trén nhirng tiéu chi nghiém ngat, trong do ti€u chi tién quyet phai
la tinh hiéu qua. Khong nén lam theo cdc nuéc mot cach cing nhaC ma phai tinh toan rat cy thé
nhiéu yéu t6 lién quan. Theo ching t6i, huéng bioethanol dang can nhitng bién phéap khic phuc
su léch lac va qua da. Khong nén nghi chuyén san xuat thém nita ma viéc phai lam 1a tim céch
tiéu thu nd vé6i céi gia phai tra thip nhat. Quy trinh cong nghé phai duoc nghién ciu lam sao
nang cao hiéu qua kinh té cua qué trinh san xuat dé nhan thém duoc cac san pham phu. Ciing c6
thé dat muc tiéu san xuat mot sé hoa pham tir ethanol néu kha thi, v.v. Huéng biodiesel c6 thé
tiép tuc phat trién trén co sé ngudn nguyén liéu c6 sin (vi du m& ca tra, dau thyuc vat), nhung
phai tinh dén hiéu qua kinh té va kha ning canh tranh cua san pham. N6i chung, can giai bai toan
mot céch tong thé, khdng nén nong voi, chay theo “phong trao”. P& ¢6 mot hudng di ding dan,
phu hop véi dat nudéc ta, can khao sat va phan tich ki va hét sirc khach quan kinh nghiém cua cac
qudc gia va cac cong ty xuyén qudc gia. Chung ta kho c6 diéu kién khoi dau nhiing viéc lam
tuong tw, nhung di sau ciing c6 loi thé cua ngudi di sau. Phai biét tan dung loi thé nay dé khdng
bi lac hudng thi méi mong dudi kip hay tién sat lung ngudi ta.

TAI LIEU THAM KHAO

1. REN21 (2011) - Renewables 2011: Global Status Report, pp.17, 18.
http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf.

2. "OPEC Share of World Qil Reserves 2010". OPEC. 2011.
http://www.opec.org/opec_web/en/data_graphs/330.htm.

3. PennWell Corporation, Oil & Gas Journal, Vol. 105.48 (December 24, 2007), except
United States.

4. Gas Liquids Reserves, 2006 Annual Report, DOE/EIA-0216(2007) (November 2007). Oil
& Gas Journal's oil reserve estimate for Canada includes 5.392 billion barrels
(857,300,000 m3) of conventional crude oil and condensate reserves and 173.2 billion
barrels (2.754 x 10" m®) of oil sands reserves. Information collated by EIA.

5. U.S. Energy Information Administration (EIA) — U.S. Government — U.S. Dept. of Energy,
September, 2011 EIA - International Energy Statistics.

919


http://en.wikipedia.org/wiki/REN21
http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf
http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf
http://www.opec.org/opec_web/en/data_graphs/330.htm
http://www.opec.org/opec_web/en/data_graphs/330.htm
http://www.eia.doe.gov/emeu/international/oilreserves.html
http://www.eia.gov/cfapps/ipdbproject/iedindex3.cfm?tid=5&pid=57&aid=1&cid=regions,&syid=2010&eyid=2010&unit=TBPD

Hé ST Thoang

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

920

The World Facebook, Rank Order - Natural gas - proved reserves, accessed in March
2011.

Buffett B., Archer D. - Global inventory of methane clathrate: sensitivity to changes in the
deep ocean, Earth Planet. Sci. Lett. (2004) 185-199. Bibcode 2004E%26PSL.227..185B.
doi:10.1016/j.epsl.2004.09.005.

World Energy Council — Survey of Energy Resources 2010. (PDF). Retrieved on 2012-08-
24.

http://online.wsj.com/article/SB10001424127887324073504578115152144093088.html?
mod=WSJ hps_MIDDLENexttoWhatsNewsTop;
http://online.wsj.com/article/SB10001424127887323894704578114492856065064.html?
mod=WSJ hps LEFTTopStories.

"Biofuels Make a Comeback Despite Tough Economy". Worldwatch Institute. 2011-08-31.
http://www.worldwatch.org/biofuels-make-comeback-despite-tough-economy. Retrieved
2011-08-31.

REN21 (2011) - Renewables 2011: Global Status Report, pp.13-14.
http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf.

"IEA says biofuels can displace 27% of transportation fuels by 2050 Washington". Platts,
20 April 2011.

Dragone G., Fernandes B., Vicente A.A., Teixeira J.A. - Third Generation Biofuels from
Microalgae, Current Research, Technology and Education Topics in Applied
Microbiology and Microbial Biotechnology, Mendes-Vilas A. (Ed.), Formatex 2010.

www.greentechmedia.com/.../third-and-fourth-generation-biofuels. Joshua Kagan,
GreenTech Market Research, June 03, 2010. Third and Fourth Generations Biofuels.
Technologies, Market & Economics through 2015.

Nigam P.S., Singh A., Production of Liquid Bioduels from Renewable Resources,
Progress in Energy and Cumbustion Science, 2010; In press. DOI:
10.1016/j.pecs.2010.01.003.

Chisti Y. - Biodiesel from Microalgae, Biotechnology Advances 25 (2007) 294-306.

Li Y., Horsman M., Wu N., Lan C.Q., Dubois-Calero N. - Biofuels from Microalgae,
Biotechnology Progress 24 (2008) 815-820.

Schenk P., Thomas-Hall S., Stephens E., Marx U. et al - Second Generation Biofuels:
High-Efficiency Microalgae for Biofuel Production, BioEnergy Research 1 (2008) 20-43.

Brennan L., Owende P. - Biofuels from Microalgae - A Review of Technologies for
Production, Processing, and Extraction of Biofuels and Co-Products, Renewable and
Sustainable Energy Review 14 (2010) 557-577.

Mata T. M., Martins A. A., Caetano N. S. - Microalgae for Biodiesels Production and
other Applications- A Review, Renewable and Sustainable Energy Reviews 14 (2010)
217-232.

Um B. H., Kim Y. S. - Review: A Chance for Korea to Advance Algal-Biodiesel
Technology, J. Industrial and Engineering Chemistry 15 (2009) 1-7.

Chaumont D. - Biotechnology of Algal Biomass production: A revew of Systems for
Outdoor Mass Culture, J. Applied Phycology 5 (1993) 593-604.



https://www.cia.gov/library/publications/the-world-factbook/rankorder/2179rank.html
http://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2004E%26PSL.227..185B
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1016%2Fj.epsl.2004.09.005
http://www.worldenergy.org/documents/ser_2010_report_1.pdf
http://online.wsj.com/article/SB10001424127887324073504578115152144093088.html?mod=WSJ_hps_MIDDLENexttoWhatsNewsTop
http://online.wsj.com/article/SB10001424127887324073504578115152144093088.html?mod=WSJ_hps_MIDDLENexttoWhatsNewsTop
http://online.wsj.com/article/SB10001424127887323894704578114492856065064.html?mod=WSJ_hps_LEFTTopStories
http://online.wsj.com/article/SB10001424127887323894704578114492856065064.html?mod=WSJ_hps_LEFTTopStories
http://www.worldwatch.org/biofuels-make-comeback-despite-tough-economy
http://en.wikipedia.org/wiki/Worldwatch_Institute
http://www.worldwatch.org/biofuels-make-comeback-despite-tough-economy.%20Retrieved%202011-08-31
http://www.worldwatch.org/biofuels-make-comeback-despite-tough-economy.%20Retrieved%202011-08-31
http://en.wikipedia.org/wiki/REN21
http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf
http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf
http://www.platts.com/RSSFeedDetailedNews/RSSFeed/Oil/6017103
http://www.greentechmedia.com/.../third-and-fourth-generation-biofuels

Théch thirc va trién vong dbi véi nhién liéu trong tiong lai — géc nhin tir Viét Nam

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.
33.

34.
35.

36.

37.

Carlsson A. S., van Beilen J. B., Moller R., Clayton D. - Micro- and Macroalgae: Utility
of Industrial Applications, I st ed., Newbury: CPL Press, 2007.

Pulz O. - Photobioreactors: Production Systems for Phototrophic Microorganisms,
Applied Microbiology and Biotechnology 57 (2001) 287-293.

Wang B., Li Y., Wu N., Lan C. - CO, Bio-mitigation using Microalgae, Applied
Microbiology and Biotechnology 79 (2008) 707-718.

www.uop.com > Processing Solutions » Biofuels. UOP's refining technology makes real
alternative fuels from various biofeedstocks, Workshop on Green Fuels in Vietnam, Hanoi,
October 26, 2011.

www.uop.com > Processing Solutions. UOP technologies to produce fuels and chemicals
from renewable sources. Workshop on Green Fuels in Vietnam, Hanoi, October 26, 2011.

Ajan Ray - Rapid Thermal Processing (PTP): A Proven Pathway to Renewable Liquid
Fuels; and Claudio Antonio Bertilli, Biofuels: Unlocking the Potential, Workshop on
Green Fuels in Vietnam, Hanoi, October 26, 2011.

US Energy Information Administration. Independent Statistics & Analysis. Last update
May 9, 2012.

Busnesstimes.com.vn., Vietnam Estimated Coal Reserves.
Source: Vinacomin 2012,
Source: Petrovietnam, 2011.

Vu Thanh Ha, Workshop Energy & Environment Partnership — Mekong, Vientiane,
October 26-27, 2010.

Source: Petrovietnam Gas 2012.

V6 Thi Hanh, Bao c6a tai Hoi thao vé nhién ligu sinh hoc do Petrovietnam va Hoi dau khi
Viét Nam t6 chirc, Ha Noi, 26/10/2011.

L& Thi Thanh Huong, Biodiesel tir m& ca tra — Hién trang va giai phap, Hoi thdo “Nhién
liéu sinh hoc — Hién tai va tuong lai”, TP Ho6 Chi Minh, 26/4/2012.

Hb Son Lam, Béo céo tai Hoi thao vé nhién ligu sinh hoc do Petrovietnam va Hoi Dau khi
Viét Nam t6 chuc, Ha Noi, 26/10/2011.

ABSTRACT

PERSPECTIVES AND CHALLENGES FOR FOSSIL FUELS AND BIOFUELS IN A

FORSEEN FUTURE — A VIEWPOINT FROM VIETNAM

Ho Si Thoang

Institute of Applied Materials Science, VAST, 1 Mac Dinh Chi, HoChiMinh City, Vietham

Email: hosithoang@gmail.com

In the review perspectives and challenges for fossil fuels and biofuels in a foreseen future

are presented. Although the depletion of fossil fuels (oil, gas, coal) should happen in a definite
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time, so far the total world reserves of these fuels continue to increase, because the incremental
growth of proven reserves all the time surpasses their consumption. The opportunity of finding
new reserves of oil, gas, and coal has not yet exhausted. These tendencies have been observed
generally for the world as well as for Vietnam in particular. Nevertheless, the world has to face
the period of declining fossil fuels reserve, which should come in a certain future. On the other
hand, the utilization of fossil fuels has been indicated to be the reason of global warming
phenomenon caused by carbon dioxide emissions. In these circumstances, renewable types of
energy have been exploited as suitable replacing alternatives for fossil fuels. This review is
focused on analysis of the development of this kind of fuels, emphasizing advantages and
weaknesses of different generations of biofuels. A special attention has been dedicated to
biofuels of third and fourth generations. A relevant discussion on perspectives of further
orientation of biofuel development, including for Vietnam, has been done.

Keywords: fossil fuel, biofuel, biomass processing, ecofining chemistry, green fuel.
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