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Ngay nay, it ai nghi dén mot lae nao do
of mot chd”
luong!

Thé gidi chung ta dang bi phu thudc ning né
vao mot nén kinh té nhién liéu héa thach. Nhién
licu ctia da s cac phuong tién giao thong hién
tai: xe hoi, xe lira, may bay... la xﬁng dau. Hon
nita, mot ti 1€ kha cao cac nha may dién la nhiét
dien dung dau hoa, khi thién nhién hdy than da.
Ncu kh(")ng ¢ nhién lidu hoa thach, nén kinh té
cung voi cac phuong tign giao thong hién lac, van
tai, s¢ rot vao khung hoang, ngung tr¢. Gan nhu
toan bd nén kinh té, chinh xac hon 1a toan bo xa
hor hién dai da phu thudc vao nhién liéu hoa
thach.

Trong khi nhién licu hoa thach dong mot vai
tro quan trong trong viec dua xa hol dén mirc
plmt tri¢n nhu ngdy nay thi né cling ton tai nhung
van dé phat sinh nhu 6 nhiém khong khi, cac van
dé mdi trudmng nhu tran dau, nguy hiém va néng
bonge hon ca la van dé bién do6i khi hau toan cau
cung voOi su nong I¢n cua trai dé‘it. Ngofxi ra, nhién
licu hoa thach chi la nguon tai nguy€n hitu han
khéng thé duoc tai tao va nén kinh té dua trén
nhien héu hoa thach con lam cho moét sO nudc
khong ¢6 nhié U tal ng:,uyen s¢ bl phu thugc vao
nhitng nude von ¢d ngudn dau mo va than da doi
dao. |

Gitra bdi canh do, khai niém vé mdt nén kinh
t¢ hydrd dua trén ngudn nang lugng sach, doi
dao phuc vu muc tiéu phat trién bén viing cua
nhan loai xuat hién nhu mot giai phap day tiém
nang. “Nén kinh té hydrd” 1a mot hé thong luu

trlr, phan phdi va str dung niang luong dua trén
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chét
vi khong con nhién licu va nang

CTHONGTIN

nhién lleu chinh hydrd. Nen kinh te hydro hira

hen day lui tat ca nhitng van dé do nén kinh té dua
trén nhién licu hoa thach da gay ra.

1-Taisaolaila hydré

Trong linh vue nang lugng hydrd thé hién chat
mang ning lugng gan nhu hoan hao. Hydro khi
chay trong khong khi & nong dd trong gidi han 4-
75% thé tich. Nhiét do chay cua hydro cao nhat
dat duoc 2.318°C & nong dd 29% thé tich, néu
chay trong 0xy - nhiét do ¢ thé 1én dén 3.000°C,
cao nhat so véi tat ca cac loai khi khac nhu khi
methane (CH,) chi dat 2.148°C, propane (C,H,) -
2.385°C. Nhiét do tu boc chay ctia hydrd 1a 585°C
con methane 540° C, propane 487°C. Mit khac
trong phan tir khong chira cacbon nén san pham
chay hoan toan la nudce, khong phat thai cac chat
doc hai ratsachva than thién vai moi trudng.

Hydrd khdng c6 san trong thi€n nhién nhung
dugc xem la mot dang nang hugng tar tao nhu
nhitng dang ndng lugng tai tao khac. Nguyén
nhan vi hydrd dugc tach ra tir nude nho vao cac
nguon ning luong: Ning luong mit trdi, ning
luo*ng 2i0, ning lugng sinh khoi, néng luong dia
nhi¢t, nang luong nude... Vi vay hydrd cling
mang day du nhitng dic tinh cua mot dang nang
luong tai tao, nghia Ia ¢ thé tai tao vo han cho
con nguol st dung

Hydro con ¢ thé thu duoc tir nang [uong sinh
khoi truc tiép bang con duong cai tao hoi nudc
khi methane (CH 4) hodic bang con ducmg khi hoa
trong diéu kién c¢6 mit hoi nude céc vat liéu phe
thai chira cacbon dang cellulose nhu cui, gd, rom,
ba mia...

Qua trinh san xuat hydro tUr nang lucmg sinh
khoi néi trén hoan toan gidng nhu qua trinh san
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xuat hydrd trong cong nghi€p hod hoc hién nay.
Tuy nhién, mot diém khac biét quan trong so
VOl cac dang nang lugng tai tao khac la chung
khong thé chira va trir lai dé str dung moi lic moi
noi. Con chat mang nang lugng hydrd thi cé thé
luu gifr, ton chira, van chuyén, phan phdi nhur
tinh chat ctia cac dang nang luong hod thach, dé
con nguoi strdung khi can dén hay néi cach khac
nd 1a chat chuyén tai nang lrong.
Sosanh dic tinh 1 nang hrong cia hydro:
Hydré & 4p suat binh thuong 1a chat khi
khong mau, khong mui, ty trong 0,0899 g/lit.
Hydro s61 ¢ nhiét d6 - 252,77°C, hydr long
CO ty trong 70,99 g/lit. V6i nhitng d3c tinh nay,

hydro ¢ nang lugng tinh theo don vi khéi luong
la cao nhat.

2- Cac phuong phap co ban san xuat hydrd

Cé ba phuong phép cobantao ra hydrd, gdm:

+ Phuong phép chuyén hoa hydrocarbon
(nhién liéu hoa thach, sinh khoi) biang nhiét
(Retorming)

+ Phuong phap dién phan nudce (Electrolysis)

+ Phuong phép sinh hoc (Biological method)

2.1- Hoa nhiét nhién liéu hydrocarbon

2.1.1- Hoa nhiet khi thién nhién voi hoi
nwoc (Natural gas steamreforming)

Qua trinh nay gom hai buéc chinh.

Trudc hét, khi thién nhién (voithanh phan chu
yeu la methane) dugce tach carbon va chuyén hoa
thanh hydro nho hoi nuée dan g si€u nhiét dudi ap
suat cao, xtc tdc thich hop ¢ nhiét d6 khoang
900°C.

CH,+H,0=>CO+3H, (1)

Carbon mono-oxide sinh ra lai tiép tuc duoc

Bangl: So sanh dac tinh ning lugng cua chat mang nang lugng khi chay
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phan tmg véi hoi nude va xic tic chuyén hoa
thanh khi carbonic va tao rathém khi hydro.

CO+H,0=>CO,+H, (2)

Pay la phuorng phap cong nghiép phd bién
hién nay d€ san xuat hydrd. Tuy nhién phuong
phap nay khong duogc ap dung dé tao mot nguon
nang luong ma chi dé cung cap nguyén liéu cho
cac nganh héa chat, phan bén, tinh loc ddumo. .

2.1.2- Khi hoa hydrocarbon ngng
(Gasification heqvy hydrocarbon)

Thuat ngir hydrocarbon ning 1a dé noi dén
dau mo va than da. Than da truéce khikhihoa phal
dugc nghién thanh dang bdt ro6i hoa tron véi
nudc. Thong thuong, nhién li€u dugce hdéa nhiét &
khoang 1.400°C v&i oxy hay khdng khi (oxy hoa
khéng hoan toan), tao ra hon hO’p gom hydrd,
carbon mono oxide (CO) va vai san pham phu
CO sinh ra lai tiép tuc dugc phan ing vo1 hoi
nudc va xuic tac chuyén héa thanh khi carbonic
va tao ra thém khi hydre, tuong tu nhur budc thir
haicua qua trinh hoa nhiét khi thi€n nhién.

RO rang day khong phal la phuong phép toi
wu. Bat lgi I6n nhat cia né 13 str dung nhién ligu
hoa thach lam nguyén li¢u va dong thoi cung lam
nhién liéu cung cap nhiét luorng cho qua trinh.
Nhién li¢u hoa thach la ngudn tai nguyén hitru
han, thém vao d6, viéc dot chung tao ra khi
carbonic gay hi€éu ung nha kinh. Do d6 phuong
phap nay xét vé lau dai khong bén viing.

Tuy vay, phuong phap san xuat khi hydrd tur
nhién liéu héa thach di va s€ con chlem tru thé
trong tuong lai gan. Ly do chinh yeu la do triT
lugng nhi€n li€u hda thach con tuwong d6i doi dao,
nhat la d6i v&i khi thién nhién. Hon nita, nhitng
| cong nghé nay (phuong phap san xuat hydrd
cong nghié€p tir khi thi€n nhién ndi riéng va nhién
li€u hoa thach ndi chung) da khi quen thudc
trong cong nghlep hoa chat, trong khi co s& ha
tang cho vi€c phat trlen san xuat hydrd tir cic
nguon khac con thleu thon. Vi vy, mot khi nhién
lleu héa thach van con re thi phucmg phap nay
van c6 chi phi thap nhat. Thém vao d6, dé han ché
mat ficu cuc nay ciia nhién li€u hoa thach, ta ¢6

thé dung cong ngh¢ tach khi carbonic roi thu hoi
vachodn lap ching.

2.1.3- Quy trinh hié¢n dai tao ra hydro tie khi

thien nhién ma khong thdira CO,

Tu nhu'ng ndm 1980, Kvaerner - mét tap doan
dau khi ctia Na Uy d4 phat trién cdng nghé mang
tén "Kvaerner Carbon Black and Hydrogen
Process" (KCB&H). Nha may dau tién dua trén
quy trinh Kvaemer hién dai nay dat & Canada va
bat dau san xuat vao thang 6 nim 1999. Quy trinh
cung plasma - Kvaerner & nhiét dd cao (1.600° C)
tich hydrd va than hoat tinh tir hop chat
hydrocarbon nhu dau mé hay khi thién nhién ma
khong thaira CO.,,.

Than den tmh khiét nay dugc dung trong san
xuat vo xe hoi va diing nhu chat khtr trong cong
nghiép luyén kim. Nho mét so tinh chat dic biét
ma chiing cdn ¢6 thé diing dé luu trir hydrd (ng
carbonnano).

2.1.4- Khi héa sinh khoi va nhiét phin
(biomass gasification and pyrolys:s)

Sinh kh01 c6 thé ducc str dung dé san xuat
hydrd. Pau tién, sinh khoi duge chuyén thanh
dang khi qua qua trinh khi hda & nhiét d6 cao ¢o
tao ra hot nudc. Hoi nude chira hydro duoc
ngung tu trong cac dau nhiét phan va sau d6 c¢é
thé duoc hdéa nhiét dé sinh ra hydrd. Qua trinh
nay thuong tao ra san lugng hydrd khoang tir 12-
17% trong hrong hydrd cua sinh kh01 Nguyen
lieu cho phuong phap nay ¢6 thé gom cac loai
manh gd bao vun, sinh khdi thuc vat, rac thai
nong nghi¢p va dd thi... Do cac chét thai sinh hoc
dugc su dung lam nguyén li€éu nhu vay, phuong
phap san xuat hydrd nay hoan toan tai tao dugc
(renewable) va bén virn g,

2.2-Dién phan nuoc

Phuong phip ndy ding dong dién dé tach
nude thanh khi hydrd va oxy. Qua trinh gom hai
phan ung xay ra ¢ hai dién cuc. Hydro sinh ra &
dién cuc am va oxy ¢ di€n cuc duong:

Phan trng trén cathode:
2H,0+2e-=>H,+20H- (3)
Phan rng trén anode:
20H-=>H,0+40,+2e- (4)
Tong quat:

2H O+dlennang—->2H +0, (5)

Sau diy 12 mot s6 cac dang dién phan pho
bién:

2.2.1-Dién phan thong th wo’ng

Qua trinh ti€n hanh vdi chat dién phan la nudc
hay dung dich kiém. Hai phan anode va cathode
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dugc tach riéng badi mang ngan ion
(microporous) dé tranh hoa 1an hai khi sinh ra.

2.2.2-Dién phin nudc ap sudt cao |

Dicn phan nudce dp suat cao ¢é thé sinh ra
hydrogen & ap suat dén 5 MPa. Qua trinh van
dang trong giai doan nghién ciru va hoan thién
dan.

2.2.3-Dién phdn nude ¢ nhiét dj cao

Uu diém cua phuong phdp nay 1a dua mét
phan ndng luong can thiét cho qua trinh dien
phan ¢ dang nhiét ning, nhiét d6 800-1.000°C
vao qua trinh, do do ¢6 thé han ché bét luong dién
nang ti¢u thu. Nhi¢u nghién cuu da hudng dén
vi¢c thu nhiét tir cic chao parabol tap trung nang
luong mat troi hay tan dung nhiét thira tir cac
tram nang luong.

2.2.3- Quang dién phin (photoelectrolysis )

Cédc panel mat troi, chat ban dan (rng dung
hi¢n tugng quang dién), chuyén hoa truc ticp anh
sang mat troi thanh dién nang. Khi hydro duoe
sinh ra khi dong quang dién nay chay qua thiét b
di¢n phan dit trong nude. Str dung niang lugng
mit troi dé tao ra dign dung trong dién phar
nuog, tuong tu ching ta cling ¢é thé st dung cac
nguon nang lugng tai tao khac nhu nang lrony
gid, thiy dién dé dién phan nudc tao ra hydrd
Nhu thé, viée san xuit hydrd s€ la mot qua trink
sach (khong khi thai), tai sinh va bén viing.

2.3- Phuong phdp sinh hoc

MOt s6 tao va vi khudn chuyén biét ¢o thé san
sinhra hydrd nhu [ san pham phuy trong qua trinh
trao d6i chét cta chung. Cac sinh vat nay thuong
song trong nudce, phan tach nudce thanh khi hydro
va oxy. Hi¢n tai, phuong phéap nay van dang
trong giai doan nghién ciiu.

3- Luuchira hydré

V6i vai trd "Chuyén tai" nang luong (energy
carricr) hon la mdt ngudn nang luong co ban,
giérng nhu di¢n ning, hydrd gitp cho viéc phin
phot, str dung nang luong duoc thuan tién. Thém
vao do, khac vai dicn niing, hydrd con ¢é thé luy
trir dwoc lau dai. Ve co ban, c6 ba phuong thirc
tuu trit hydrd nhu sau:

+ Luu chira hydrd trong cédc binh khi nén ap
suit cao.

+Luuchira hydrd dudi dang khi héa long.

+ Luu chira hydr6 trong hop chat khac (hap

thu h6a hoc, hap phy trong hop chit khac nhu véi
cac hydruakim loai hay 6ng carbon nano rong).

+ Luu chira hydro trong céc vi cau thay tinh
(glass microsphere).

4- Srdung nhién liéu hydré

4.1- Hydro sie dung lam nhién liéu djn g co

Khi dang 1am nhién li¢u, hydrd ¢ thé duoc
dot truc tiép tron g cac dong co dot tron g, tuong tu
nhur trong cdc loai phuong tién giao thong chay
bépg xang dﬁu phd bién hién nay. Hydro ciing c6
th¢ thay thé khi thién nhién dé cung cap nang
luong cho cac nhu cau din dung hang ngay nhu
dun nau, sudi am, chiéu sang. ..

4.2- Hydro su dung trong pin nhién licu

Hydré con cé thé duoc su dung 1am ngudn
nang [urong cung cép cho hé thong pin nhicn liéu,
nho qua trinh dién hoa dé tao ra dien ndng. Bén
canh nhitng vu di¢m ¢ hyvdrd nhu did néu trén
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Xechay bang Hydro - Anh mini hoa

(sach, tai sinh...), pin nhién li¢u con chay rit ém,
khong gdy ra tiéng ddng, chan dong nhu dong co
dot trong. Do dua trén co ché cua qua trinh dién
héa tao ra dién ning chir khdong phai qua trinh dot
nhu & dong co dot trong, pin nhién liéu con dat
hiéu suat sir dung cao hon nhiéu so v dong co
dot trong, vi thé ma tiét ki€m nang luong hon.
Véi nhitng wu thé vuot troi do, pin nhién liéu
dang ngay cang dugc quan tim va du doan sé trg
nén nguon nhién liéu day trién vong, mét thanh
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phan chi chét ctia nén kinh té hydro trong vién
canh tuong lai.

Hai nhién liéu co ban can thiét cho pin nhién
lieu van hanh chi don gian 13 hydrd va oxy. Loi
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Bang dic tinh cac loai pin nhién li¢u

o tem PEMFC DMFC AFC PAFC MCFC
nhien lieu
N B - Yttria
Chat dién Mang Mlang KOH 21.3})04 L1C0O; ? oa.c
han polyme axit polyme O rong 1_;rong ttria
P axit mang S1C L1,AlO; trong
l B B . - Z_i_I_'EQH
Bien tich H* H' OH H' cCo;>” | 0 |
di chuyén .
Nhiét dé 0 O 0 0 0 600'
hoat dong | 20-90°C 20-90°C 60-250°C | 150-250°C | 600-700°C 1 000°C
Nhién lléu Hz CH}OH I—I2 I_I2 sz CH4 HZ,,C%HM
Chit oxi | 0,/ 0,/ 0,/ 0,/ 0,/ 0,/
hoa khong khi | khong khi | khong khi | khong khi | khong khi | khong khi
- | . - . . . ]
- Niken
fittca‘;‘ Platin/ Platin/ Platin/ Platin/ _— \I{{t?SZ
ROL-RUC Cacbon Cacbon Cacbon Cacbon
tac trong
_ Zircon
L. X Platin/ | ]
Kt cau Platin/ Platin/ Cacbon Linho giot | >F PO
Catot-xuc : , Y . s Giot trén
: Cacbon Cacbon hoac bién trén N1O
tac 2 LaMnQq
Thé
H“z‘féi”at 45-55% | 45-55% | 45-55% | 40-50% | 45-47% | 35-43%
G161 har} l <1KW - < KW - 10-100 K'W S50KW- < 1KW- < 1KW-
cong suat 250 KW 250 KW IMW IMW 3MW
S
Thiét bi .. | Thiét bi Thistbi | Jhetbi | Thiet by
o ] :. Thiét bt . A :. | phan phoi | phéan phoi
ng dung | phan phol s quan sy phan phoi A A A A
fién cam tay hodc Vil t dicn Dién cong | di€n cong
| . 0ac vu lru - suat 1on suat 1on
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thé hap dan cha pin nhién lidu 1a & chd no tao ra
dong dién sach, rat it 0 nhlem do san pham phu
cua qua trinh phat dién cudi cung chi 1a nudc,
khong hé doc hai.

Cacloaipin nhién liéu: .

- Pin nhién liéu mang trao do6i Proton
(PEMEFEC).

- Pin nhién [iéu Methanol tryc tiép (DMFC).

-Pinnhién liéu Kiém (AFC).

- Pin nhién liéu AXItphotphOl‘lC (PAFC).

- Pin nhién liéu Mudi Cacbonat nong chay
(MCFC).

- Pitnhién ligu Oxit ran cua kim loai (SOFQC).

5 - Hiéu suat chuyén hoa nang lwong cua
hydro

Hiéu suat ning lugng cua cac qua trinh’
chuyén doi:

- Nang luong cung cép cho qué trinh di€én
phan nudc tach ra hydrd va oxy: voi 1kg hydrd
dugc dién phan tir nude tiéu ton mot [rgng di€n

.. Thl héu tham khio:

ning la: 53,4-70,1kWh/kg H, - hiéu suat chuyén
hoa: 56-73%.

- Lugng dién ndng san xuit dugc tur pm nhién
ligu la: 14-21,7 kWh/kg H, - hiéu suat chuyén
hoa: 35-55%.

Nhu vay hiéu suat chuyén ddi ning luon
theo chu trinh: Dién ning => Dién phan-San xuat
hydré => Dién ndng: Thi hiéu suat cia chudi chu
trinh nay la: 20-41%.

Két luin

Cé thé néi, viée str dung hydr6 lam chat mang
va chuyén hoa dé san xuat ‘nguon nang luong
phuc vu su phat trién kinh té - xa hdi da dua lai
nhitng loi ich v6 cung to Idn nham giam thiéu 6
nhlem moO1 trudng, dap ng an ninh nang luong...
Nén kinh té hydrd s& 14 xu thé tat yéu cua x3 hoi
hién tai va trong lai ctia thé gidi.
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