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TOM TAT

Sinh khoi trude ddy c6 thé coi la chat thdi trong qud trinh ché bién cdc san pham céng
nghiép va néng nghiép. Chat thai nay chii yéu thai ra méi truong hodc dwoc sir dung cho mét sé
muc dich don gian. Nhung hién nay, chdt thdi nay c6 thé coi la san phdam phu trong qud trinh ché
bién béi né dwoc sir dung vao nhiéu muc dich khdc nhau. Cu thé, trong linh vue sin xudt ning
lwong, cac phu pham nay dwoc dung lam nhién liéu cho qua trinh nhiét phan, khi héa hodc dot truc
tiép dé san xudt nang leong ¢ quy mo viea va nho. Khi hoa la cong nghe tién tién dé san xudt ra
khi nhdn tao co cac dac tinh dat yéu cau nhiét tri, dé sach nhat dinh dé ung dung cho cac chu trinh
tuabin khi, thay thé khi héa léng cho cdc 16 nung goém sik. Tuy nhién trong quda chat lwong cao hién
nay con la ddu héi. Tuy nhién, trong qud trinh khi héa luén tao ra hdc i in (tar). Do la mot chat léng
dinh, nhop nhap, ching luon bam vao cac thiét bi trao déi nhiét gdy tdc nghen dwong o ong va lam
giam hiéu qua trao doi. Vi vay, viéc loai b tar ra khoi thanh phan san pham khi la hét sirc can thiét.
C6 rat nhiéu phirong phdp loai bé tar, trong dé phu’O’ﬂg phap sw dung chat xiic tac la dwoe nhiéu
nha nghién ciru quan tam va nghién ciru. Bai bao nay tong hop mot so nghién ciru vé hiéu qua cht
xiic tac dé chuyén héa tar trong khi hoa sinh khéi va cdc két qua cu thé.,

Tir kKhoa: Khi héa; Chat xiic tac; Sinh khéi; Hdac in.

ABSTRACT

Biomass can be considered as waste in the process of processing industrial and agricultural
products. This waste is mainly discharged into the environment or used for some simple purposes.
But now, this waste can be considered as a by-product in the processing process because it is used
for many different purposes. Specifically, in the field of energy production, these by-products are
used as fuel for pyrolysis, gasification or direct combustion to produce energy on a small and
medium scale. Gasification is an advanced technology to produce artificial gas with properties that
meet the requirements of calorific value and certain cleanliness for application in gas turbine cycles,
replacing liquefied gas for ceramic kilns. However, the current high quality is still a question mark.
However, in the gasification process, tar is always created. It is a sticky, viscous liquid that always
sticks to heat exchange equipment, causing blockage of pipes and reducing exchange efficiency.
Therefore, removing tar from the gas product is extremely necessary. There are many methods to
remove tar, in which the method of using catalysts is of interest and research to many researchers.
This paper summarizes some studies on the efficiency of catalysts for tar conversion in biomass
gasification and the specific results.
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1. GIOI THIEU

Sinh khdi 14 mot thuat ngir dung dé mo
ta tit ca cac vat chat c6 ngudn gdc tir sinh hoc
ma c6 thé dugc sir dung nhu mot ngudn ning
luong hodc do cac thanh phan hoa hoc cia no
cho st dung lam nhién liéu hay cho qué trinh san
xuét cong nghiép [1]. Sinh khéi bao gom tat ca
cac phu pham néng 1am nghiép nhu cay cbi, gd,
rom ra, ¢ rac hay san pham phu tir cac nganh
cong nghiép khac nhu ché bién luong thuc, thyuc
pham, san xuat gd, gidy hoic cac cht thai rin
trong xu ly moi truong. Bén canh mot lugng
nho pectin, protein alkaloid, v.v., sinh khi
chu yéu bao gdm hemicellulose, cellulose va
lignin [2]. Ham lugng hemicellulose, cellulose
va lignin phu thudc vao loai sinh khéi, do tudi,
ving mién... Cu thé nhu sau: cellulose (40-
50%), hemicellulose (20-40%) va lignin (20-
30%) [3].

Thanh phan nguyén t6 chii yéu trong
sinh khéi gém co carbon (C), hydrogen (H),
nitrogen (H) va oxygen (O). Ngoai cac thanh
phan trén, trong sinh khéi con tim thay vai
nguyén to khac nhu luu huynh (S), mot sé kim
loai kiém, kiém tho. ..

Khi hoa sinh khéi 1a mot cong nghé dé
san xuAt nang luong tai tao nho tan dung duoc
ngudn nguyén lidu sinh khéi sin co tai nhidu
qudc gia, trong d6 ¢6 Viét Nam. Khi hoa sinh
khéi 1a mot qua trinh chuyén doi nhiét héa hoc,
bién sinh khdi thanh mét loai khi giau CO va
H, du’qg 201 1‘21 khi tong hop (syngas). Syngas
cung cap nhiéu ung dung khac nhau nhu san
xuét nhiét, dién hoac nhién liéu sinh hoc [4]
Qua4 trinh khi hoa gém co cac giai doan: sy
kho, nhiét phan, oxy hoa/cracking cac chit bay
hoi va khi hoa than. Sinh khdi dugc gia nhiét
trudc, sau d6 chiu sy phan rd do nhiét phan.
San pham thu duoc (nhu khi, chat rin va chit

16ng) phan tng v6i nhau va voi ca chét khi hoa
dé hinh thanh san pham cudi cung ctia qua trinh
khi hoa [5]. Van dé dat ra khi khi hoa 1 chit
lugng, san lugng cua khi thu duogc.

Céc ddc tinh cua sinh khdi duge hinh
thanh tir ddc diém noi tai ctia sinh khoi, diéu
kién thoi tiét va dac biét 1a vi tri dia 1y, giong
cdy trong. Tuy nhién, trong qua trinh khi hoa
ludn tao ra hic in (tar). Tar 1a hdn hop phirc tap
cua cac hydrocarbon. D6 1a méot chét long dinh,
nhd&p nhap, chiing ludn bam vao céc thiét bi trao
d6i nhiét gdy tic nghén dudng dng va lam giam
hi€u qua trao ddi nhiét. Viéc loai bo tar ra khoi
syngas 1a hét strc can thiét. C6 nhiéu phuong
phap loai bo tar nhu st dung hé thong bam 16p
¢b dinh, hay dung chat xtc tac. Qua trinh xtic
tac 13 qué trinh 1am thay d6i toc d6 cua mot
phan tmg hoa hoc ctia mot hay nhiéu chat phan
mg, nhd vao su tham gia ciia mot chat thém
vao goi 1a chat xuc tac. Khong gidng cac chat
phén ung khac trong phén ung hoa hoc, mot
chat xtc tac khong bi mat di trong qué trinh
phan tng. V&i mot chat xtic tic, can it ning
lugng giai phong hon dé dat duoc trang thai
trung gian, nhung tong niang luong giai phong
tir chat phan tmg sang chét tao thanh khong doi.
N6 gitip ting téc d6 phan ing hoa hoc 1én nhidu
lan, tr hang chuc lan hay hang trim lan, nén
rit ngén dugc thoi gian, ting cao hiéu suét san
xuat.

2. SINH KHOI VA CO SO NGHIEN CcUU
2.1. Tiém ning sinh khéi & Viét Nam

Viét Nam la nudc nong, 1am nghiép,
dién tich tréng rimg, cac ciy nong nghiép va
cong nghiép rat 16n va da dang: lua ngd khoai
san, g0, café, diéu, mia... Vi vay, hang ndm
luong sinh khéi tir cac loai cdy trén 1a rat 16n
nhu rom, trdu, ba mia, vo ca phé, vo hat diéu,
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mun cua, canh cdy, than ciy ngd... Sinh khéi ¢
Viét Nam trai rong trén moi mién dat nude, tir
mién nui phia Bic dén tan ddng bang séng Ciru
Long. Diéu nay hét st thuén loi cho viéc khai

thac va st dung ning lugng sinh khdi. Theo
Téng cuc Théng ké [6], san lugng cac loai sinh
khdi & Viét Nam niam 2019 duoc cho trong
bang 1.

Bdng 1. San heong sinh khoi ¢ Viét Nam

STT Sin phim (Slf'g“a:l“’z::lg) T§ 18 phu phim fnhg‘;gl:g:;
1 Mia/Ba mia 15269 0.25-0.3 4198.5 +381.7
2 Diéu/Vo diéu 284 0.66 - 0.68 190 + 3
3 Ca phé/Vo ca phé 1679 0.12-0.15 226.5+25.5
4 Lac/Vé lac 439 0.25-0.3 121 £ 11
6 Lua/Vé trau 43442 0.22-03 11294.5 + 1737.5
7 Lua/Rom 0.7-14 45614 + 15205
8 Ng6/Phu phdm ngb 4757 0.8-0.82 3853.5+47.5
9 Mic ca/V6 méc ca 6.57 0.6-0.75 45+0.6
10 SéI}/Thén §én 10105 0.5 5052
11 Sén/Bi sin 0.1-0.15 1263.5 +252.5

Tir bang 1 c6 thé thay su doi dao va
da dang vé cic loai phu phdm nong nghiép &
Viét Nam. Trong do, chiém ty 1¢ 1on nhét 1a cac
san pham tir ngd/phu pham ngd va laa/vo trau/
rom... Pay ciing 1a cc san pham chu luc va la
thé manh trong nhiéu niam ciia nudc ta.

2.2. Tiém ning ning lwong sinh khéi trén
thé gii

Theo tong hop cta Biao Ning luong
Viét Nam, nguon tai nguyén sinh khoi trén thé
gidi 1a rat 16n [7]. Cu thé, tong khéi luong vat
chat sdng (bao gdm ca do am) 1a 2.000 ty tan;
téng khoi lugng thyc vat trén dét lién: 1.800 ty
tan; tong khdi luong rimg: 1.600 ty tan; ting
truong sinh khdi hang nam: 400 ty tAn/nam; luu
trit nang luong cta sinh khéi trén mat dat: 3000
EJ/nam (twong duong vdi 95 TW).

Nhu vay, lugng sinh khéi duge tai tao
hang nam da gap hang chuyc lan tong san lugng

khai thac cta nhién li¢u hoa thach (khong tai
tao). Con vé muc do st dung sinh khdi: Cong
nghé hién tai mai chi cho phép st dung hon
1,8% sinh khéi duoc tai tao.

2.3. Tar va sy hinh thanh tar

Qua trinh khi hoéa khong chi sinh ra cac
thanh phan khi c6 ich ma con sinh ra mot sd
chat khong mong mudn. Khi thanh pham tir qua
trinh khi héa bao gdm céc khi ¢6 thé chay duoc
nhu CO, H,2’ CH,CH,C.H vacac chét khong
mong muodn gay 6 nhieém moi truong, ching la
nhing chat khong chay dugc nhu tar, chat tro
nhu CO,, H,0, tro, l?ui, k%m loai... Céc chét éy
can duoc han ché toi thiéu hoac loai bo. Muc
tiéu ctia qua trinh khi hoa 14 tao ra hon hop khi
sach, c6 nhiét tri cao dé st dung cho cac ung
dung khac nhau nhu phat dién, dau, xang sinh
hoc, tong hop hoa chit... [1]. Mot trong nhirng
chat can loai bo nhat ciia san pham khi 1a tar.

Tar 12 hdn hop phtc tap cua cac hydrocarbon
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c6 thé ngung tu dugc. Chiing bao gdm céac hop
chat hydrocarbon thom 1 dén 5 vong voi cac
hydrocarbon chira oxy va hon hop ciia cac poly
hydrocarbon thom cé phan tir lugng l6n [8].
Tar dugc hinh thanh trong vung nhi¢t phan.
Trong qué trinh khi hoa, ham lugng tar ¢ thé
dat 7-8 % san pham khi va tiy ting loai sinh
khdi va diéu kién khi héa. Tar chta luong chit
yéu poly aromatic hydrocarbons (PAH) 25%,
Naphthalenes 40%, Aromatic compounds 28%
[9]. Thanh phan nay ciing phu thudc vao timg
loai sinh khdi, diéu kién khi hoa nhu nhiét do,
chat xuc tic cho khi hoa (CO,, H)O...). Tar
trong hé thong khi hoa giy tic dudng dng, co
thé hinh thanh cdc... Vi tar 1a cac hydrocarbon
nén thanh phan ctia chung chu yéu la carbon
va hydro. Vi vay, hoan toan c6 thé chuyén héa
tar thanh céc khi thanh phan nhu H,, CH,, CO.
Chinh vi vay, viéc nghién clru lam gidm ham
luong tar c6 trong thanh phan khi 1a vo cing
can thiét. Duéi day 1a mot s6 phuong phap
dugc st dung dé loai bo hodc 1am giam ham
luong tar trong san pham sau khi hoa.

2.4. Phwong phap xur ly tar
2.4.1. Sir dung hé thong bam 16p cé dinh

Cho hén hop khi c6 chira tar di qua hé
thong hut bam dinh 16p ¢b dinh dugc giir lai
bang sy hap thu cac thanh phan tar c6 diém sbi
cao bai chat hép thu nhu cacbon hoat tinh.

2.4.2. Cong nghé xw ly nhiét

Phuong phép nay dga trén qua trinh
oxy hoa mot phan san pham khi chua tar duoc
dat sau 10 khi hoa. Nhu vay, qué trinh nay lam
giam nhiét luong cua hon hop khi trong qua
trinh chuyén ddi tar.

2.4.3. Chit xuc tic

Qua trinh xuc tac la qua trinh lam thay
ddi toc d6 cua mot phan g hda hoc cia mot
hay nhiéu chat phan tng, nho vao sy tham
gia ciia mot chat thém vao goi 14 chat xic tac.
Khong gibng cac chat phan Gng khac trong
phan tng hoa hoc, mdt chét xtc tac khong bi
mat di trong qué trinh phan tng. Hai tac dung
ctia chét xuc tac dé 1a:

- Loai b6 tar khoi san pham khi.

- Giam ham lugng metan trong san
pham, nhat 13 khi n6 duoc sir dung nhu khi tong
hop (hdn hop CO, H).

Céc chét xtic tic trong khi hoa sinh khoi
dugc chia 1am ba nhém: Kim loai kiém tho,
kim loai kiém va hop chat tir niken.

- Chét xuc tac kim loai kiém thd:

~ Dolomit (CaCO,MgCO,) rat hi¢u qua
de loai bé tar, gid thanh ré va san c6 & nhiéu
noi, khong can thiét phai tai tao. N6 co thé duoc
dung nhu chat xiic tic chinh bang tron véi sinh
khdi hodc nhu chét xuc tac phu trong bd phan
tinh chinh khi ra, dugc goi 1a bd chén (guard
bed). Dolomit di nung c6 tac dung nhiéu hon
1a chua nung. Tuy nhién, ca hai déu khong hiru
dung khi chuyén d6i methan. Ti 1& ctia phan
g tinh chinh bang CO, cao hon la bang hoi
nudc.

- Chét xtc tac kim loai kiém:

Kali cacbonat va natri cacbonat la céac
hoa chit xtc tac quan trong chinh trong khi hoa
sinh khoi. K,CO, higu qua hon Na,CO,. Khong
nhu dolomite, chiing c6 thé gidam methan trong
san phim bang phan tng tinh chinh. Nhiéu loai
sinh khéi ¢6 san kali trong tro ctia nd nén cé
loi cho viéc xuc tac cua kali lam giam tar. Tuy
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nhién, kali két tda trong 10 tang soi, bu lai cho
loi ich xuc tac cua no.

- Hop chat tir niken:

Niken c6 hi¢u qua cao trong ca viéc lam
chat xuc tac giam tar ciing nhu diéu chinh ti 18
C’O/Hz, be‘ing chu}{én doi methqan, duoc sir dung
tot nhat khi c6 tang phu, dién hinh ¢ 780°C.
Su mét tac dung cua chét xtc tac trong cacbon
lang dong 1a mot van dé. Niken twong dbi ré
va c6 tinh thuong mai mic du khong ré bang
dolomit. Dung chat xtic tac thich hop 1a quan
trong dé c6 hiéu qua tdi uu.

2.5. Cac phan &ng trong qua trinh khi héa
khi ¢6 chit xiic tic

Dua trén co ché cracking nhiét tar va
co ché cracking xuc tac, cac phuong trinh phan

ung sau xuat hién voi sy ¢6 mat cua xtc tac:

+ Phan ing khi hoa tar:

xic tic

tar + HyO —— hydrocarbon + CO + CO, + CH; +C (2-1)

+ Phan tng dich chuyén nudc, khi:
=
CO +H,0 > H, + CO,

(2-2)
+ Phéan trmg metan hoa:
xlc tac
CO+H, =% CH, + CO, (2-3)

Pong thoi khi tac nhan khi hoa 1a nude
thi con c6 cac phan g reforming hoi nudc

+ Phéan tng reforming hoi nudc:

CH,+H,0=CO +3H, (2-4)

CH_+nHO=nCO +n+ (m/2)H, (2-5)

C6 thé thiy viéc st dung chét xuc tac
trong qua trinh khi hoa sinh khéi c6 thé mang
lai két qua kha quan. Dya trén nhiing phan tich
va nhan dinh trén, dudi day chung t6i gidi thi¢u
mot sb két qua nghién ctru khi hoa sinh khéi co
sir dung chét xuc tac trong thoi gian vira qua
trén thé gioi.

3. CAC NGHIEN CUU KHi HOA SINH
KHOI CO SU DUNG CHAT XUC TAC

Nhu da noi ¢ trén, viéc xu ly tar trong
qua trinh khi hoa c6 nhiéu phuong phap nhu
phuong phéap sir dung hé thong bam 16p cb
dinh, dung cong ngh¢ xur ly nhiét, st dung cac
b6 loc kiéu ut, b loc bui tinh dién kicu wot
va phuong phap dung chat x4c tac. So véi cac
phuong phép liét ké phia trén, phuong phép
ding chét xtic tac ngoai viéc loai bo tar trong
san pham khi, chat xtic tic con bé gdy cac moi
lién két cua tar dé chuyén hoa tar thanh céc khi
nhlf CO, H,, giam ham lugng metan trong san
pham khi va lam gidm 6 nhiém moi truong.

Chat xuc tic trong quéa trinh khi héa
hién nay duoc nhiéu nha nghién ctru str dung doé
1a cac chat xuc tac c6 ngudn gde tir cac kim loai
kiém, kim loai kiém tho va niken. Mdi loai chat
xtic tac déu co nhirng tinh chit, dic diém va
hiéu qua khac nhau tiy tirng muc dich yéu cu
clia san pham khi va cac diéu kién thi nghiém
nhu nhiét d0, tac nhan khi hoa, loai sinh khéi. ..

Trong qua trinh khi hoa sinh khéi,
chat xuc tac hién nay da dugc cac nha nghién
ctru sir dung dé lam ting san lwong san pham
khi, tang lugng H,, tdng qua trinh chuyén do6i
carbon trong sinh khi, bé gy cac mdi lién két
tar... d6 la cac chat xuc tac Ni-WO,/MgO-CaO
[10], Ni/Dolomite, Ni/ALO,, Ni/SiO, [11], Ni/

273

ALO,, Ni/ZrO,, Ni/TiO,, Ni/CeO, and Ni/MgO

273

&
[12], ALO, [13], Rh/CeO, [14], La,  Ce Fe O,/
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dolomite [15], Fe, | Ni, TiO; [16]...

Reforming hoi nudc c6 xtc tac niken
1a cach t6t nhat dé phan huy cac thanh phan
tar va lam tang san luong khi san pham. Hiéu
qua téng thé vé niang luong da dwoc nhiéu nha
nghién ctru bdo cdo, niken c6 hoat tinh cao va
tuong ddi ré so vai céc loai khac. Do vay, nhiéu
nha nghién ctru di str dung loai chat xuc tic ndy
[17], 18], [19], [20], [21], [22].

Céc chét xtic tac dua trén niken hién nay
duoc sir dung rong rdi dé chuyén doi tar sinh
khéi thanh cac khi vi ching hoat dong pha hay
hic in cao, dong thoi c6 hoat tinh cho qua trinh
cai tao khi mé-tan va su chuyén dich nudce-khi
[23], [24], [11]. C6 nghién ciru cho ring, chat
xuc tac Ni c6 thé giam NOx phat thai trong qua
trinh khi héa sinh khéi va reforming tar [25].

Xuc tac Ni thuong duoc két hop véi
cac chat mang la cac vat li¢éu khac nhau nhu
Ni-WO,/MgO-CaO [10], Ni/Dolomite, Ni/
ALO,, Ni/SiO, [11], NV/ALO,, Ni/ZrO,, Ni/
TiO,, Ni/CeO, and Ni/MgO [12], AL O, [13],
Rh/CeO,[14], Lal_XCeXFeZO3/dolpmite [15],
Fe, Ni, TiO, [16], tuy vay han ché cf}a xuc tac
niken 1a c6 thé hinh thanh coke trén bé mat lam
han ché hoat tinh xtc tac.

Mot s6 nha nghién ctiru da nghién ciru
xtic tac Ni/olivine [26], Ni/olivine pha v&i
CeEO2 [27] va thiy rang chat xuc tac Ni/olivine
the hién hoat Finh cao hqn, tao thanh H, va CQ
nhiéu hon, dong thoi lang dong carbon thap
hon khi so sanh véi olivine don thuan.

Carbon hoat tinh va char c¢6 ngudn gdc
sinh khdi d3 duoc nhiéu nha nghién ciu sir
dung 1am chat xuc tac dé hd trg cho qua trinh
chuyén hoa C va tar do chung cé cau trac xdp
[28]. Bhandari va cong sy da nghién ctu hi¢u

sudt xuc tac ciia ba chét xac tac tong hop bao
gém than sinh hoc, than hoat tinh va bé mit axit
than hoat tinh va nhan thiy ring ca ba chét xuc
tac déu c6 hidu qua trong viéc loai bo hic in véi
hiéu qua loai bd 69-92%. Pac biét, xuc tac than
hoat tinh ¢6 ham lugng hi¢u qua loai bd toluene
vi dién tich bé mit cao hon, dudng kinh 15 rdng
16n hon va thé tich 16 xdp 16n hon so véi xuc
tac than sinh hoc [29].

Tac gia Xiao va cong su da nghién ctru
qua trinh khi chét thai dong vat dudi trong mot
10 khi hoa tang s6i ¢ nhiét do thip (khoang
600°C). Chat X}'lc tac Ni/ALO, thic day qua
trinh cracking hac in va qua trinh reforming hoi
nude. Nhiét do cao hon gop phén tao ra nang
sudt khi va chuyén ddi carbon cao hon. Viéc
dua vao hoi nudc lam tang san luong hydro,
tang phan tng dich chuyén nudc khi [13].

Nghién ctru cua nhom téc gia Cheewasu
Phuhiran, Takayuki Takarada, Suparin
Chaiklangmuang [21] vé san xuét khi giau H,
khi khi hoéa g6 bach dan véi tdc nhan 1a hoi
nude sir dung chat xic tac tir niken dugc tong
hop tir phuwong phap trao ddi ion voi than nau
Thai Lan cho két qua cy thé sau:

- Téng luong khi san pham ting tir
29,57 mmol/g mau khi khéng c6 xuc tic dén
70,80 mmol/g khi cé xtc tac 1a Ni va tdc nhan
khi hoa 1a hoi nudc ¢ nhiét do xtc tac 650°C.

- Luong khi hydro sinh ra gip 15,3 lan
luong khi hydro sinh ra khi khong c6 xuc tac.
Su hinh thanh H, 1a do cac phan ung reformir}g
hoi nudc va phan tng phan tng dich chuyén
nudce-khi dugc tang cuong.

- L. Li va cong su [22] tong hop chat
xuc tac tu Ni trén chat mang la than nau Loy
Yang dya vao phuong phap trao doi ion dé phan
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hty céc thanh phan cua tar, lam ting san luong
khi san pham khi khi gd. Két qua nghién ciru
cho thay khi H,, CO, CO, vi CH, chu yéu thu
duogc tir phan tng cracking tar. Khong c6 chat
xuc tac niken, san luong khi cho thdy twong d6i
thép, va tao ra rat nhiéu tar. Vi xuc tac niken,
khi H,, CO, CO, va CH, tang manh. Tong san
lugng khi tang 2,5 1an vai chat xac tac 1a Ni/
ALO, va ting 3,3 1an véi chét xtic tac 1a LY-Ni
char so vdi khong xuc téc.

C6 thé thiy rang, xuc tac niken voi chat
mang la than hodc char 1a kha hiéu qua cho viéc
chuyén hoa tar sang khi, dong thoi véi su co
mat cua hoi nudc lam tdc nhan xuc tac hoan
toan vira c¢6 thé chuyén hoa tar dat hiéu qua
cao, vira co }hé tang san luong H, trong thanh
phan san pham khi.

Trong mdt nghién ctru ciia minh, nhém
tac gia Xinyue Ma, Xue Zhao, Jiyou Gu va
Junyou Shi da nghién ctru qua trinh khi héa hon
hop than va sinh khdi voi sy c6 mat ciia chat
xuc tac 1a dolomite va olivine trong mot 10 khi
hoéa lién tuc [30]. Sinh khdi duoc tic gia ding
trong nghién ctru ndy 1a mun cua gd thong, than
1a than nau. Nhiét do khi hoa tir 700 dén 900°C.
Nghién ctru ndy nham muc dich danh gia kha
nang cla xuc tac dolomite va olivine dé loai bo
tar va san xuét hydro trong qua trinh khi hoa
tang soi cua than va sinh khdi. Cac thong sb
van hanh cu thé 1a nhiét 6 khi hoa, kich thudce
hat nhién liéu, ty 1é tron than véi sinh khoi, ty 18
hoi nudc cép vao va nhién li¢u, luong chét xuc
tac da duoc thyuc hién dé nghién ctru anh huong
ctia chung dbi véi san luong hydro va tar.

Cu thé nhu sau:
V6i su tang khdi lugng chét xic tac tir

3% 1én 12%, nang suat hydro di ting tir 52,9
lén 55,5 (g/kg-nhién liéu) d6i voi dolomite,

va tir 47,5 dén 52,1 (g/kg-nhién liéu) ddi véi
olivine, trong khi tar ning suit giam manh tir 5,4
xudng 0,4 (g/Nm’) va tir 7,0 dén 0,8 (g/Nm?),
twong tng. Kich thudc hat nhién liéu cho thay
anh huong khong dang ké dén viéc nang cip san
xuét hydro va ning suat tar.

Két qua nghién ciru ciia nhom nghién
ctru Xianbin Xiao [31] vé san xudt khi tong hop
tir khi hoa sinh khdi chat thai sir dung than nau
chtra niken 1am chét xuc tac da chi ra rang: Cac
hat niken phan tan tot va lugng tai dat yéu cau
dat duoc trong Ni/BCC (Ni-loaded brown coal
char) bang phuong phép trao d6i ion. N6 c6 dic
diém céu trac tot va 1am chét xac tac hiéu qua
cho qua trinh phan hiy nhya sinh khdi. Nhiét
do phan ung va ty 1¢ hoi nudc dong mét vai tro
quan trong trong qua trinh tao khi xuc tac. Sy
tang truong cua hat niken bi anh hudéng manh
boi nhiét d6. Hidu suét xac tac trd nén cao hon
v6i nhiét d6 ngay cang ting. Ni/BCC cho thay
hoat dong xuc tac cua no it nhat 1a cung muc
voi NI/ALO, va c(), kha ning chéng ling dong
carbon, bao vé chat xuc tac khoéi bi khir hoat
tinh.

Trong mot nghién clru cua nhom tac
gia Yue Chai, Ningbo Gao, Meihong Wang,
Chunfei Wu [18] d3 phat trién mot chat xuc
tac m&i Ni-CaO-C dé lam chit xtic tac cho qué
trinh khi hoa va nhiét phan sinh khdi tao céc
san pham khi giau H, trong 10 phan tng tang cb
dinh c6 nhiét d§ nhi¢t phan 1a 700°C va nhiét
d6 chit reforming hoi nudc 1a 600°C. Két qua
thi nghiém chi ra rang chat xuc tac nay véi hoat
tinh xuc tfic cao va kha néng héap phu CO, t6t
da ‘thl:lC day qué,trinh san Xuﬁ}t H, v6i ca thanh
phan va ’hiéu suat H, cao. Di€u nay c6 dugc }é
boi su két hop gitra Ni (161 hoat tinh), CaO (hap
phu CO,) va than hoat tinl} (hoat dong trong
cac phan ung reforming, cau truc 10 rong 16n

va kha nang khtr tdt). Qua phan tich dic tinh ¥
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clia cc chat xac tac chua va dd qua st dung da
ching minh rang chat xtic tac nay s& dan dén sy
hinh thanh than coc thip, sé tao ra ciu tric 16
x6p tot hon va dién tich bé mit cao hon. O diéu
kién van hanh ti uu, thanh phan H, sinh ra lan
luot 14 86,74 mol% (115,33 mmol/g) va thanh
phén CO, trong san pham khi chi 1a 7,31 mol
%.

Tac gia Ruivo va cong su [16] da su
dung chit xuc tac gbc sat (Fez_XNiXTiQS) dé
phén huy tar. Reforming hoi nudc voi chat xtic
tac da duoc nghién ctru trong 10 phan trng dang
6ng ¢ dinh trong mot 10 khi hoa ¢ dinh, méi
truong khi hoa 1a N, tdc nhan khi héa 1a hoi
nude, su dung hon hop toluene va naphtalen
1am hop chét hic in mé hinh. Nghién ciru ciing
duoc thuc hién trén mot thiét bj khi hoa ting
s0i. Chét xtic tac Fe, Ni, TlO cho thay hoat
tinh cao trong viéc chuyen 61‘01 cac hop chat
mé hinh & nhiét do cao hon 700°C. Cac chat
xuc tac thé hién su chuyén ddi hic in 1a 78% ¢
800°C khi tiép xtic v6i khi co ngudn gdc sinh
khdi tir thiét bi khi hoa ting soi. Két qua nghién
ctru ciing cho thay, ¢ diéu kién khi hoa 800°C,
luong H, trong thanh phan san pham khi ting
tr 2,9% 1én 13,2%. Lugng CO c6 trong thanh
phan san pham khi ciing ting hon 3 lan. Khi
nhiét do tang I1én (700, 800, 900°C), dudi tac
dung cua chét xtc tac thi bém luong cac khi H,,
CO ciling tang 1én dang keé.

Ciing danh gia hiéu qua cua va cac
tuong tac cia chit xtc tac khi khi hoa sinh
khdi, nhém tac gia Youjun Lu, Hui Jin va Rui
Zhang [32] nghién ctru danh gia do on dinh va
hoat tinh xuc tac cua xuc tac Ni trong san xudt
hydro bang khi hoa sinh khdi trong nudc siéu
té1 han. Trong nghién ctru nay, nhom tac gia
ding nhiéu chat xuc tac Ni khac nhau (NiO/
ALO,, NiO/MgO, NiO/ZnO and NiO/ZrO,).

2732

C6 thé thay rang, ham luong CO,, H, trong san

pham khi so voi khi hoa khong st dung chat
xuc tac tang lén. Cu thé, luong khi H, sinh ra
déu 16n hon 10 mol/kg so véi khong cé xuc tac
(chi ~ 4mol/kg mau).

Tac giad Xianbin Xiao va cong su [33]
da nghién ciru khi hoa hai giai doan sinh khéi
chat thai, thiét bi khi hoa ghi c¢b dinh véi su co
mit cta hoi nuéc & nhiét do thip dé danh gia
cac tham sb va toi uu héa hiéu suat khi hoa.
Trong nghién ctu nay, nhom tac gia da thuc
hién khi hoa & nhiét do khi hoa 1a 600°C, su
dung dim gd va phan chudng lon lam nguyén
ligu. Cac thong s6 van hanh chinh duoc nghién
cuu la nhiét do nhiét phan, nhiét d§ xtc tac, ty
1 hoi nude/sinh khoi, van toe khong gian va
chat xtc tac khac nhau. Nhiét do phan tng va
ty 1& hoi nu6c/C c6 vai trd quan trong doi voi
qua trinh tao khi. Khoang 60% H, (lfhé va N,
tu do) va khoang 2,0Nm’ kg sinh khoi (kho va
khéng tro) c6 thé thu dugc trong diéu kién tdt.
So voi Ni/Al, O Ni/BCC ¢6 kha nang t6t hon
va trién vong day hy vong cho su 6n dinh véi
kha nang chdng hinh thanh cdc.

Trong mot nghién ctru nhiét phan mau
phan Ign trong budng nhiét phan ghi ¢ dinh
va chuyén hoa hic in (tar) khi di qua 16p xtc
tac Ni/Aler,; ) d@nh, su cO m%?.t cua hoi nudc &
nhi¢t do thap, nham gidm thiéu ham lugng tar
trong san pham. Tac gia Lé Puc Diing va nhoém
nghién ctru [34] da thuc hién céc thi nghiém
trén thiét bi nhiét phan/khi héa hai 16p ¢ dinh,
16p trén 13 16p dé mau thi nghiém, 16p dudi 1a
16p dé xﬁg tac Ni/Al,O,, hoi nudc lam tac nhan
khi héa dong thoi cho di qua 16p xuc tac cung
v6i san pham nhiét phan ¢ dai nhiét d6 500 +
650°C. Két qua cho thiy ring:

- Xuc tac Ni/Al O, co tinh hoat hoa cao
trong viéc chuyén hoda tar cia qua trinh nhiét
phan. Ham lugng H,, CO, CO, sinh ra trong
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qua trinh nhiét phan tuong ung 1a 3,67; 3,45 va
3,06 mmol/g, thip hon nhiéu so véi truong hop
san pham nhiét phan di qua 16p sir dung xuc tac
Ni/ALO,, ham lugng H,, CO, CO, lan luot 1a

49,34; 14,66 va 1,76 mmol/g khi khong c6 hoi
nudc.

- Su c6 mat cta hoi nude gitip tang dang
ké tong ham lugng khi hiru ich va dic biét 1a
ting ham lugng H, va giam lugng tar trong san
pham. Ddi véi truong hop st dung xtc tac Ni/
AL O, khong c6 hoi nuérc,‘ tong ham lugng khi
hiru ich tang khoang 4,2 lan so véi truong hop
dung cat. Trong khi do, dbi vé6i truong hop st
dung dong thoi xtc tac va hoi nude, ham luong
khi hitu ich ting 1én khoang 6,4 lan so véi
truong hop dung cat. Thém nita, trong truong
hop b(f) sung thém hoi nude, ham lugng H,, CO,
CO, lan luot la 66,34; 14,2 va 17,38 mmol/g.
Nhu vay, h‘élm luong H, sau qua trinh khi hoa
tang 13,5 lan va 18 lan tuong Gng véi trudong
hop khong c6 hoi nudc va c6 hoi nude. Ngoai
ra, ham luong khi CO ciing ting 1én dang ké
trong truong hop str dung xtic tac so véi truong
hop st dung cat. Ham lugng khi CO tang 1én
4,5 lan va 4 lan twong Gmg voi trudng hop
khong c6 hoi nudc va c6 hoi nude. Dua vao két
qua trén, c6 thé két luan rang tinh hoat héa cua
xtic tac Ni/AlL O, trong viéc chuyén hoa tar cua
qua trinh nhlet phan tuong ddi cao, cho nén cé
thé ing dung chat xuc tac nay trong cong nghé
nhiét phan/khi hoa tién tién dé tao ra khi co chat
luong cao dac biét 1a khi giau ham Iugng H..

- Nhiét d6 c¢6 anh huong dang ké dén
viéc chuyén hoa tar. Nhiét do cao thuc day qua
trinh cracking va chuyén hoa tar dan dén ham
luong khi H, trong hon hop khi san pham tang
o rét.

Nhu vay, khi hoa khi c6 st dung chat
xuc tac lam tang cuong toc do cua phan ng.

Nhiét @6 cao hon tao thuan loi cho viéc san
xuat hydro va san luong khi. Viéc dua hoi nude
vao qua trinh khi hoa sinh khéi thuan loi cho
viéc cai thién chat luong khi.

4. KET LUAN

Nhin chung, céac chit xuc tac duoc st
dung trong khi hoa sinh khdi (hoi nuéc, than
nau chira niken, cac hop chat NiO/ALO,, NiO/MgO,
NiO/ ZnO, NjO/ZIOz, Ni-CaO-C, Fe, Ni TiO...,
da duogc nhi€u nha nghién ctru thyc hién va
cho céc két qua rat kha quan nhu dat hiéu qua
cao trong viéc chuyén hoa tar, ting cht luong
va san lugng syngas; c6 hoat tinh trong viéc
reforming cac hop chat hydrocarbon ning va
thom; c6 thé tao ra cac thanh khi thanh phén
phu hop véi tirng muc dich khac nhau (vi du
mudn ting san luong lugng H,); géc ‘chét xuc
tac co kha nang str dung dugc nhicu lan va chi
phi cho chit xtc tac thap, nhiéu chit xtc tac co
san.

Trén day, chung t6i da gidi thiéu, tong
két mot s6 phuong phap xu 1y tar hinh thanh
trong qua trinh khi hoa sinh khéi cta cac nghién
ctru. Céc két qua nay da mé ra huéng ing dung
va nghlen cru thém vé kha ning san xuat ra
san pham khi hoa c6 chat luong tot, dam bao
yéu cau vé chét luong. Pic biét 13 trong didu
kién nguon sinh khéi da dang va doi dao nhu &
Viét Nam. Trong tuong lai, chiing t6i s& tiép tuc
céc nghién ciru, danh gia va dé xuat nhiing giai
phap k¥ thuat, cong nghé dé co thé nang cao
hiéu qua str dung nhién lidu sinh khéi & nudc
ta. <
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