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T6M TAT 

Phdn Ong Fischer-Tropsch (FTS). v&i bdn chdt Id chuydn hda khi tdng hgp thu dugc tCr cdc 
ngudn nguydn lidu khdc nhau (than, khi tg- nhidn vd sinh khdi) thdnh cdc hydrocacbon. dugc xem Id 
mdt qud trinh tidm ndng dd sdn xudt nhidn lidu s^ch, hda chat vd cdc dgng sdn phim hydrocacbon 
khdc. Cdc x(>c tdc trdn cos&Cold sg- Iga chgn tdi uv cho qud trinh tdng hgp cdc hydrocacbon mgch 
ddi. Tuy nhidn, hogt tinh vd dd chgn lgc cOa xdc tdc ndy chiu dnh hudng l&n b&i cdc didu kidn tidn 
hdnh phdn &ng FTS. Do dd. trong bdi bdo ndy. cdc kdt qud nghidn ci>u vd dnh hudng a/a (Sdu kidn 
phdn ung nhu nhidt dd, dp sudt vd tdc dd luv lugng Idn hogt tinh vd dd chgn /gc ciia xiic tdc Co-K/y-
AI2O3 cho qud trinh FTS s6 dugc trinh bdy vd thdo ludn. 

ABSTRACT 

Fischer-Tropsch synthesis (FTS) holds great potential for the productk>n of clean transfxjrtatton 
fuels, chemicals and other hydrocacbon products through the conversksn of syngas (CO/H^ from 
abundant resources (coal, natural gas and bk>mass) Supported cobalt catalysts represent the optimal 
chokx for the synthesis of long-chained hydrocarbons. However catalytic activity and seleaivity are 
strongly affei^ed by reaction conditions of the FTS process Therefore, in this paper, study results on 
the effects of reaction conditions including of temperature, pressure, and space velocity on catalytic 
activity and selectivity of CO'K/y-Al203 for the FTS will be presented and discussed. 

1. MO DAU 
Hifn nay, nhifin lifu vi nguyfin lifu hda 

chat diing cho cic nginh sin xuat cdng nghifip 
tren the gidi ehii yeu dya vio nguin diu md. 
Trong khi nhu ciu tifiu thy nhifin lifu ciia the 
gidi ngiy cang cao thi trQ' lugng diu md l̂ i 
dang giim dan vi gii dau biin dgng lifin lye 
theo chieu hudng gia ting [ I j . Mgt trong nhihig 
edng nghfi cd thfi bd sung ngudn cung cip nhifin 
lifu vi nguyfin lifu hda ehit trong tuong Iai li 
cdng nghfi tdng hgp Fischer-Tropsch. 

Tdng hgp Fischer-Tropsch (FTS) li phin 
ling hda hge ed xiic tic trong dd hon hgp khi 
hydro va cacbon monoxit (khi long hgp) dugc 
bien ddi lhanh cic sin phim m îch dai, d$c bift 
la cic hydrocacbon [2]. 

nCO - (2n- 1 )H2 -* CnH:,,.. + nH,0 

nCO + 2nH2 -> C„H;n + nHjO 

Qui trinh niy dugc xuc tifin bdi nhiing 
xiic lic khic nhau, chu yeu trfin co sd sit ho$c 
coban. Trong hai lo9i nay, xiic tie trfin eo sd 
coban cd ho^t tinh tot, dg dn dinh cao, khi chgn 
lgc vdi eie hydrocacbon m^ch dii [ 1 ],[3],[4]. 

Ho t̂ tinh cQng nhu dg chgn lgc san phim 
phan img phy thugc vao rit nhiiu yeu td nhu 
xiic tic. thifit bj phin img, diiu kifin phan ling 
(nhifl dg. ip suit, thinh phan khi nguyfin lifu, 
...) [3],[5].[6]. Tuy nhifin, d Vifit Nam den nay 
chua cd nghifin cim nio cdng bd vfi inh hudng 
ciia cic yeu Id nay ldi ho?it tfnh va do chgn lgc 
ciia xiic tic trfin co sd coban cho qua trinh tdng 
hgp FTS. 

Trong bai bao niy, nhihig nghien ciiu 
bude dau ve inh hudng cua difiu kien phan ling 
gdm nhift dp, ip suat, luu lugng nguyfin lieu 
khi ldng hgp din hoat tinh va dp chgn lgc cua 
xiic tic Co-KV y-ALOj cho qui trinh FTS nhim 
t^o ra nhien lieu long diezen da dugc thyc hifin. 
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2.THVCNGHI$M 

2.1. Ting hgp xiic tic 

Mau xiic tic I0%CO/Y-AI2O3 bi sung 
0,2''/oK tir nguin muii axetat dugc ting hgp 
bing phuong phip ngflm tim d fip suit thudng. 
Sau khi tfim, xiic tie dugc siy d 120°C trong 12 
gid vi nung d SOO'C trong 4 gid theo quy trinh 
da cdng bi [7]. 

2.2. Phfin tfeh d$c (rung ciu trOc xdc tic, 
thanh phin nguyfin lifu vi sin phim phin 
UTIg 

Difn tfeh be m$t rifing vi ciu tnic xip 
cua xuc tic dugc phfin tfeh bfing phuang phip 
hip phy vi nha hip phy v§t 1;̂  niter BET trfin 
thiit bj Micromeritics ASAP 2010 (My). Dp 
phan tin cua Co trfin chit mang dugc dinh gii 
bing hip phy xung CO trfin thiit bj 
Micromeritics Autochem 11 (My). 

Khi nguyfin lifu va cic khi sin phim 
dugc phin tfeh trye tiep bing sic ky khi (GC 
Ultra Thermo Finigan) detector din nhift 
(TCD) va detector ion hda nggn lira (FID). 
Thanh phan san pham ldng dugc phan tich bing 
GC-MS Thermo Finnigan. 

2.3. Thuc hifn phan ung FTS 

Phin ling tong hc^ Fischer-Tropsch 
dugc tifin hanh tren he thifit bj phin ling vi ddng 
vdi lap xiic tie ed dinh. Khi tdng hgp dua vao 
theo ty If H2/CO = 2/1 vi chiia 3% moi Nj dfi 
chuan ndi. Qui trinh chuyfin hda khi tdng hgp 
dugc tiin hanh thu nghifm tren Ig xiic tic d cac 
difiu kifin phan img khic nhau (bing 1) trong 16 
gid. 

Bdng 1. Cdc dieu kien tien hdnh phdn ung tdng 
hgp Fischer-Tropsch 

Mau 

PU210 
PU230 
PU250 
PUS 
PUIO 
PUI2 
PU400 
PU500 
PU600 

Dieu kien phan umg 
Nhift dQ, 

"C 
210 
230 
250 
230 
230 
230 
230 
230 
230 

Ap suat. 
bar 
10 
10 
10 
8 
10 
12 
10 
10 
10 

Lim 
laons, h"' 

500 
500 
500 
500 
500 
500 
400 
500 
600 

Ho t̂ tfnh xuc tic dugc dinh gii qua dg 
chuyin hda CO, xie djnh tir sy thay dii him 
lugng CO cd trong nguyfin lifu vi sin phim 
(kit qui phan tfeh GC). 

3. Kfcj QUA VA THAO LU/J.N 

3.1. D$c trung ciu true xuc tic 

Kit qui phan tfeh difn tich bi m$t rifing, 
phin bi mao quin vi d0 phin tin Co trfin chat 
mang dugc thi hifn trong bing 2. 

Bdng 2. Ddc tnmg edu true xiic tdc IO%Co-
0.2%K/)^AliO3 

Di?ntlchbS 1 Dirimgklnh 
mjt rifing Sr mao qu^ t|p 
BET, m"/s trung, A 

194 1 25 

DQ ph&n tdn 
kim lo9i Co, 

% 
11,8 

Quan sit bang 2 cd the nh§n thiy sau khi 
ngam tam kim lo^i, difn tich bi mit rifing va 
dudng kinh mao quan ciia xiic tic giim di so 
vdi chit mang ban diu (312mVg, 30A). Diiu 
niy li do eie tam kim lo î phan bo trfin be mit 
vi trong mao quin v?lt lifu, lam giam dudng 
kinh mao quan va kha ning hip phy nito trong 
qui trinh xic djnh difin tieh bfi m$t vat lifiu. Do 
phan tin kim lo î d?t 11,8%, khdng phii Idn, do 
lugng kim lo î Co dua vao Idn (I0%kl) nfin kha 
nang xfip chdng cic hat sfi cao. 

3.2. Anh hudng cua nhift dg phan ung 

Dfi nghien cuu inh hudng ciia nhiet dp 
phin ung, tifin hanh thir nghifm qua trinh FTS 
tren xuc tae d ap suat 10 bar, luu lugng khi tdng 
hgp 500h"' vdi 3 gia trj nhiet dg lhay ddi la 
210°C, 230°Cva250°C. 

Ket qua thu dugc khi so sinh dp chuyfin 
hda CO theo Ihdi gian phin ung d 3 nhifit dp 
khic nhau thfi hifn tren hinh 1. 

Ket qua hinh 1 cho thay, khi tang nhifit 
dp phin img tir 210 Ifin 230°C. dg chuyfin hoa 
CO ling. Dieu nay cd thfi dugc giai thich nhu 
sau: khi tang nhiet dp sfi lam giam nang lugng 
hoat hda, cac chat tham gia phan irng nhanh dat 
dugc Irgng thai kich thich, ldc dp phan ling xay 
ra nhanh hon dan den dp chuyen hda tang. 

Tuy nhifin, khi tiep tue tang nhiet dd len 
250°C, dp chuyen hoa CO lai giam. Nguyen 
nhan ciia hien lugng nay co the bat ngudn tir sir 
thieu ket cac tam kim loai tren mau xiic tac sau 
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thiri gian dii phin iSmg 4 nhi^t dO cao. Ngoii ra, 
rit nhiiu phin ling xiy ra trong qui trinh FTS 

li t6B nhijt n«n khOng thu^n Icri 4 nhift dO cao 
[8]. 

L 
Htnh 1. Str lhay ddi d0 chuyin hda CO Iheo Ihiri Hinh 2. Anh hirrng cua nhi4l dq phan ung tai rf(J 
gian phan ung tgi cdc nhi4l cf^ Ihu nghiem khdc chpn lac sdn phdm 
nhau 

'•<' 

jimv I I 
aPuBw aPUiDMr 

Hinh 3. Anh hudng cua dp sudl phdn ung den dg 
chuyen hda CO 

Nhu v§y, trfin ca sd kit qua thyc nghifm, 
nfiu myc tifiu li dgt d$ chuyin hoi nguyfin lifu 
cao nhit (trong khoing nhift dp nghien cuu). 
gii trj nhiel dd thich hgp cho qui trinh FTS li 
230''C. 

Tuy nhifin, mgc lifiu ciia nghifin cuu niy 
cdn hudng tdi 190 san phim nhifin lifu long. Do 
dd, inh hudng cua nhift dp phin img FTS tdi 
dg chgn Ige sin phim tifip lye duge xem \ci 
qua ket qui phan lich GCMS (hinh 2). 

Tir hinh 2 ta thay, phan ung FTS thyc 
hien d 210°C v:i 230^ cho phfip thu dugc 
nhieu san pham mgch C dii han so vdi khi lien 
hanh phan img d 250''C. 

Chenh Ifch lugng sin phim niy giOra 2 
difiu kifn phan img 2ICC vi 230°C khdng qui 
Idn. Tuy nhien, dg chuyfin hda CO a 210°C Igi 

Hinh 4 Anh hudng cua dp sudl phdn ung tdi dg 
chgn /{«• sdn phdm 

thip hon so vdi khi tiin hinh d 230°C. Do dd, 
vdi myc tifiu eiia qui trinh tdng hgp li thu sin 
phfim diezen, nhifl dO phu hgp (trong khoang 
gii trj nghien ciiu) li 230''C. 

3.3. Anh hirdng cua ip suit phan irng 

Khi nghifin cuu anh hudng cua ip suit, 
tiin hinh ihu nghifm phin ling FTS trfin xuc 
tic d 230^. luu lugng khf nguyfin lieu 500h"' 
va (1 3 difiu kifn ip sufit 8 bar, 10 bar vi 12 bar. 
Kci qua thu duge khi so sinh dd chuyin hda 
cua CO trfin 3 gii trj ip suit khic nhau thi hifin 
trfin hinh 3. 

Hinh 3 cho thiy khi ting ap suit tir 8 len 
12 bar dg chuyen hda ting. Difiu nay cd thfi 
dugc giai thieh nhu sau: khi tfing ip suit, qui 
trinh hip phu CO len bfi mit xuc tac ting, lim 
ting him lugng CO tham gia phan ling, din din 
ting dg chuyfin hda. Mit khie, khi lang dp suit 
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tht tfing xic suit tiip xdc cua CO vdi tfim kim 
logi, lim ting him lugng CO tham gia phin 
ling. 

Tuy nhifin, giOa hai mde fip suit 10 vi 12 
bar. sy chfinh If ch vi hifu oui chuyin hda CO 
khdng ding kfi. Trong khi tifin hinh phin img d 
difiu kifn ip suit cao ddi hdi cic yiu cfiu khii 
khe vdi hf thiit bj, din tdi sy phiic tgp khi triin 
khai sin xuit thye ti. 

£}i xem xfil inh hudng cua ip suit phin 
img din dO chgn lgc sin phfim, tiin hinh phfin 
tich GCMS cic mfiu san phim Idng. Kit qui 
phin tfeh dugc thi hifn trfin hinh 4. 

Tir hinh 4 cd thi nh$n thiy. san phfim ciia 
qui trinh phin Omg d 8 bar tgo ra sin phim 
C10-C22 thip nhit vi nhifiu nhit li d ip suit 12 

Hinh 5. Str thay doi dg chuyen hda CO theo thdi 
gian phdn ung a cdc diiu kiin luu lugng khi 
tdng hap khdc nhau 

Vfi tdng thi, khi luu lugng nguyen lifu 
ting thi dg chuyfin hda CO giam. Difiu nay cd 
thfi dugc giai thich nhu sau: Khi luu lugng ting 
qui cao, thdi gian tiip xuc giiJa nguyfin lieu-xiic 
tic ngin din ldi mgt phan Idn nguyen lifiu 
khdng tham gia phan ling. Khi giam luu lugng, 
khdng thay ddi ip suit din tdi lam ting thdi 
gian tifip xuc nguyen lieu-xiic lic, do do lam 
tang dp chuyfin hda nguyfin lieu. Tuy nhifin 
quan sat dd thi hinh 5 cd the thiy chfinh lech 
chuyfin hda CO khi lhay ddi luu lugng nguyen 
heu kha nhd. Luu lugng 400h"' va 600h'' cho 
dp chuyfin hda CO kfim dn djnh han so voi khi 
su dung mirc 500h''. Ngoai ra, mic du muc luu 
lugng 400h"' cho phep chuyin hda nhifiu CO 
han nhung nfiu sir dyng luu lugng thap se anh 
hudng din nang suit ciia qua trinh tdng hgp, 
lam giam khdi lugng san pham lao thanh. 

bar (d$c bift tir CI5-C22). Vi ting thi, chfinh 
Ifch phfin bi sin phim C10-C22 giOra diiu kifn 
10 bar vi 12 bar khdng ding ki (0,6%). 

Vdi sy khic bift khdng ding ki ca vfi dg 
chuyin hda cQng nhu d§ chgn lgc hydrocacbon 
mgch dii phin dogn diezen, ip suit 10 bar li 
phii hgp han cii. 

3.4. Anh hudng cOa luu lugng khf ting hgp 

De nghifin ciru anh hudng ciia luu lugng 
khf tdng hgp tdi dO chuyin hda CO, cic difiu 
kifn nhifit dd phin ling dugc giO* nguyfin d 
230''C vi ip suit 10 bar, cdn luu lugng khf tdng 
hgp thay ddi lir 400-600 h''. Kit qua thu dugc 
khi so sinh dO chuyin hda CO theo thdi gian 
phin img d 3 gii tri luu lugng khie nhau thfi 
hifn trfin hinh 5. 

Hinh 6 Anh huong cua luu luong khi tdng hgp 
tdi do chgn Ipc sdn phdm 

Phan tich GC-MS cae miu sin pham 
phan img vdi cac difiu kien luu lugng nguyfin 
lieu thay ddi dfi nghifin euu inh hudng eua luu 
lugng khi ldng hgp tdi dd chpn Ige san phim. 
Kit qua phin lich dugc thfi hien tren hinh 6. 

Quan sat hinh 6 ta thay qua trinh phin 
img d luu lupng khi tdng hgp li 500 h"' cho do 
chgn Ipc sin pham cacbon mach dai nhifiu hon 
vi ddng dfiu hon so vdi 2 dieu kifin phan img 
cdn lai (Idn hon 22% so vdi difiu kifin phan img 
600h"' va 4,5% so vdi phan ung d 400h''). 

Nhu vay. xet ca hai tieu chi dp chuyen 
hda CO va chpn loc san pham phan doan 
diezen, luu lugng nguyen lieu ihich hgp (trong 
khoang gia tri nghien ciru) la 500h' . 
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4. K t T LU,jkN nhl«t d» 23D''C, ip suit 10 bar v i t6c d* khi 

T4 cic nghiSn ciu trin c6 tht thiy nhi«t ng"y«n li«u liSOOh''. 

d$, ip suit, Itru Itrgng khf nguyfln lifu c6 inh Trin diy mdi chl i i m t̂ s6 trong rit 
hining ding k i din hoat tinh xuc tic cdng nhir nhiiu cic yiu t i cA khi ning tic d^ng tdi qua 
d$ chpn Ipc sin phim cua qui trinh FTS. Trong irlnh FTS. Cic yiu t i inh huAng khic nhu dang 
khoing cic gii tri da nghi£n cCru, diiu kifn x6c tic (bft, hat...), t;̂  l i nguyin lifu, hqrp phin 
thich hpp cho phin img FTS trin xdc tic x6c tic,... cOng tit cin dirpc nghiSn ciru tiip 
10%Co.0,2%K/y-Al!O) d i tao ra cic nhim ning cao hifu qui qui trinh FTS lao 
hydrocacbon 16ng trong phin doan diescl l i nhidn lifu I6ng, d i c6 thi hudng tdi ip dyng 

th\rc t i qui trinh niy trdn quy md cdng nghifp. 
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