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TOM TAT

Phdn tmg Fischer-Tropsch (FTS), vei badn chét 18 chuyn hoa khi t6ng hop thu dupc tir cac
ngudn nguyén ligu khac nhau (than, khi fir nhién vé sinh khdi) thanh céc hydrocacbon, dugc xem Ia
mot qué trinh tm néng dé sén xudt nhidn ligu sach, hoa chdt va cac dang sén phdm hydrocacbon
khéc. Céc xuc tac tnén co s Co 18 s lue chon 181 uu cho qué trinh 18ng hop céc hydrocacbon mach
dai. Tuy nhién, hoat tinh va d6 chon loc cua xuc tac ndy chju dnh hudmg I6m bdi cac didu kién tién
hanh phén tmg FTS. Do d6. trong bai béo ndy, céc két qud nghién cins vé dnh hudng cia didu kign
phén mg nhu nhigt 80, 8p sudt va tbc 90 luu luong 18n hoal tinh va do chon loc cua xuc tac Co-K/x
AL O; cho qud trinh FTS s8 duyc Irinh bay va thdo ludn.

ABSTRACT

Fischer-Tropsch synthesis (FTS) holds grest fal for the production of clean ([
fuels, icals and other hyd bon products through the conversion of syngas (CO/M;) from
abundant resources (coal, nalural gas and b ) Si cobalt Is P the optimal
choice for the h of long-chained hy . However activity and selectivity are
strongly affected by reaction conditions of the FTS process Therefore, in this paper, study resulls on
the effects of it i i ing of Ji] . P , and space velocity on cafalytic
activity and selectivily of Co-K/y-Al,O; for the FTS will be presented and discussed.

1. MO DAU Qué trinh ndy duge xic tién boi nhimg
x6c tdc khac nhav, chu yéu trén co s sit hojc
coban. Trong hai loai nay. xic tic trén co 6
coban ¢6 hoat tinh 16t, d$ 6n dinh cao, kha chon
loc voi céc hydrocacbon mach dai [1).(3).(4].

_ Hién nay, nhién li¢u va nguyén li¢u héa
chat dung cho cdc nganh san xual cong nghi¢p
irén thé gioi chu yéu dira vao ngudn diu mo.
Trong khi nhu cu tiéu thy nhién li¢u coa thé

gidi ngdy cang cao thi 1ri lugng ddu mé Tai Hoagt tinh ciing nhu d¢ chon 1gc san pmim
dang giam din va gid diu bién dong lién tue phan img phy thuge vao ral nhidu yéu 16 nhu
theo chiéu huéng gia 1ang [1]. M@t trong nhimg xtc 1de. thiét b phan Ume. ditu kién phan img
cong ngh¢ cd the bo sung nguon cung cap nhien (nhigt d. dp suat. thanh phén khi nguyén li¢u,
ligu va nguyén li¢u hoa chat trong tuong lai la ..) [31I5).{6). Tuy nhién. & Viél Nam dén nay
cbng ngh¢ 1ong hop Fischer-Tropsch. chua ¢6 nghién cir nao cong bd vé anh hudng

cuia cac yeu 1o nay tdi hoat tinh va do chon loc

Tong hgp Fischer-Tropsch (FTS) la pha L
ng hop Fischer-Tropsch (FTS) la phin cua xuc tac trén co s¢ coban cho qua trinh tong

img héa hoc cb xuc tic rong dé hon hop khi

hydro va cacbon monoxit (khi téng hop) dugc hop FTS.
bicn doi thanh cic san pham mach dai. djc bigt Trong bai bdo nay. nhimg nghién ciu
14 chc hydrocacbon {2). bugc dau ve anh huin)g clia didu kién phan img

_ . gom nhi¢t do. dp sua, luu lugng nguyén ligu
nCO - (2n- 1)Hy > C,Hyoy + nH,0 khi tong hgp dén hoat tinh va do chon loc cia
nCO + 2nH, — C,H;,  +nH,0 xtc tac Co-K/ y-Al,0; cho qud trinh FTS nhdm
130 ra nhién li¢u 16ng diezen 83 dugce thyc hién.
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2. THYC NGHIEM
2.1. Téng hop xiic tée

Miu xic tdc 10%Coly-Al,0y bd sung
0,2%K tir ngudn mudi axetat dugc tdng hop
bing phuong phap ngdm thm & fip subt thudmg.
Sau khi thm, xuc tac duge sy & 120°C trong 12
i vA nung & 300°C trong 4 gitr theo quy trinh
da cong bb (7).

2.2. Phéin tich dfic trumg chu tric xdc tic,
thanh phﬁn nguyén ligu va sin phdm phin
img

Di¢n tich bé m@t riéng va chu tric xép
cva xic the duge phén tich bing phuong phap
hip phy va nha hép phy vit ly nito BET trén
thiét bj Micromaritics ASAP 2010 (M?). By
phan tan cva Co trén chéit mang dugc danh gid
bing hip phy xung CO trén thiét bj
Micromeritics Autochem [l (My).

Khi nguyén Ileu va cdc khi sin phim
duge phan tich tryuc tiép bang sic ky khi (GC
Ulra Thermo Finigan) detector din nhiét
(TCD) va detector ion héa ngon lira (FID).
Thanh phan san phdm léng dugc phin tich bing
GC-MS Thermo Finnigan.

2.3. Thyc hi¢n phan img FTS

Phan img téng hop Fischer-Tropsch
duge tién hanh rén hé thiét bj phan tmg vi dong
v6i 16p xic téc ¢6 djnh. Khi tong hop dua vio
theo ty 1¢ Hy/CO = 2/1 v chira 3% mol N, dé
chuan ﬂ()l Qué Irinh chuyén héa khi téng hep
duge tién hanh thir nghi¢m trén 1g xiic tac & cc
didu kién phan img khéc nhau (bang 1) trong 16
gid.

Bang 1. Cdc diéu kién tién hénh phan img tong
hop Fischer-Tropsch

Dieu kién phan img
Miu Nhiét d6, | Ap suat, Luu
°C bar lugnpg, b

PU210 210 10 500
PU230 230 10 500
PU250 250 10 500
PUS 230 8 500
PUI0 230 10 500
PUI2 230 12 500
PU400 230 10 400
PU500 230 10 500
PU600 230 10 600

s

Hoat tinh xic tdc duge dénh gid qua d¢
chuyén héa CO, xédc dinh tir sy thay ddi ham
lugng CO ¢6 (rong nguyén liéu va san phim
(két qua phan tich GC).

3. KET QUA VA THAO LUAN
3.1. Diic trung cflu tric xtic the

Két qué phan tich dién tich bé mat riéng,
phan bé mao quan va d3 phan tan Co trén chit
mang dugc thé hién trong bang 2.

Bang 2. Dic tnumg cdu tric xic tée 10%Co-
0.2%K/y-Al,0,

Di¢ntichb& | Duéngkinh | D$ phén tan
mat rién% Sr | mao quan tap | kim loai Co,
BET, m‘/g trung, A %

194 25 1,8

Quan sét bing 2 c6 thé nhén thy sau khi
ngam tam kim loai, dign tich bé mat riéng va
dudmg kinh mao quan cha xlic tic giam di so
véi chét mang ban diu (312m%g, 30A). Piéu
nay ta do cac tim kim loai phan b rén bé mit
va trong mao quan vt ligu, lam gidm duomg
kinh mao quan va kha nang hp phy nito trong
qué trinh x4c djnh dién tich bé m3t vt liéu. D
phan tan kim logi dat 11.8%, khéng phai 16n, do
lugng kim loai Co dura vao I6n (10%kl) nén kha
niing xép chong c4c hat s& cao.

3.2. Anh huéng ciia nhigt dg phin img

Dé nghién ciru anh hudng cua nhiét do
phan mg, tién hanh thir nghi¢m qua trinh FTS
Irén xic 14¢ & ap suat 10 bar, luu lugng khi tong
hop S00h™ véi 3 gi4 tri nhiét dd thay doi la
210°C, 230°C va 250°C.

Két qua thu dugc khi so sanh do chuyén
héa CO thceo thdi gian phan img ¢ 3 nhigt d§
khac nhau thé hign trén hinh 1.

Két qua hinh 1 cho thay, khi tang nhiét
dd phan (mg 1ir 210 lén 230°C. do chuyén héa
CO tang. Ditu nay o thé duge giai thich nhu
sau: khi tang nhi¢t d¢ s& lam giam nang lugng
hogt héa, cac chat tham gia phan (mg nhanh dat
duge trang théi kich thich, téc do phan img xay
ra nhanh hon ddn dén d¢ chuyén hoa tang.

Tuy nhién. khi tiép tyc ting nhiét d§ lén
250°C, do ch\lyLn héa CO lai giam. Nnuyen
nhén cia hién tugng nay c6 thé bzt nguon tir sir
thiéu ké1 cac tam kim loai trén mu xic tac sau
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thi gian dai phan tmg & nhiét d¢ cao. Ngoai ra,
rdt nhidu phan tmg xdy ra trong qué trinh FTS

13 téa nhiét nén khéng thudn lgi & nhi¢t dd cao
[8].

Hinh 1. Sir thay d61 dG chuyén héa CO theo thot
gian phan 1mg 1ai cdc nhi¢r d6 thir nghi¢m khdc
nhan

ke ) Vu w o]
rurnw | tomgas go
Hinh 3. Anh hieomg cuia ap sudt phan img dén d
chuyén hva CO

Nhu vdy, trén co 5o két qua thye nghiém,
néu myc tiéu 12 dat 46 cl|||yé|| hod nguyén li¢u
cao nhal (trong khoang nhi¢t d¢ nghién i),
gi4 trj nhict df thich hop cho qué trinh FTS 1d
230°C.

Tuy nhién, myc tidu cua nghién ciru nay
con hubng 1 tao san phém nhién li¢u Iong. Do
d6. anh hudng cva nhiét d§ phan umg FTS 16
do chon lgc san phim tiép e duge xem \ét
qua két qua phan tich GCMS (hinh 2).

Tir binh 2 ta thiy. phan tmg FTS thyc
hi¢n & 210°C vi 230°C cho phép thu durge
nhi¢u san pham mach C dai hon so véi Khi tién
hanh phan (mg & 250°C.

Chénh léch lugng san pham nay gira 2
dicu ki¢n phan img 210°C va 230°C khong qué
Ign. Tuy nhién, do chuyén héa CO & 210°C lai
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Hinh 2. Anh Ieong ciia nhiét d phan img 16i a6
chon loc san phém

Cuéag €6 pest

EEELE

Hinh 4 Anh huomg cia dp sudt phan tmg 161 dg
chon loc san pha"m
thép ham so véi khi tién hanh ¢ 230°C. Do d6,
v6i myc tidu cua qué trinh 1dng hop la thu san
phim diczen, nhiét do phi hep (trong khoing
gid trj nghién ciu) 14 230°C.

3.3. Anh huong coa 4p sult phan img

~ Khi nghién ciu anh huong cia 4p sudt,
tién hanh thu nghiém phan (mg FTS frén xiac
tic & 230°C. hnu lugng khi nguyén liéu S00h™
v 0 3 diéu Ki¢n 4p sudt 8 bar, 10 bar va 12 bar.
Két qua thu duge khi so sanh do chuyén héa
ciia CO trén 3 gid trj dp sudt khac nhau thé hién
trén hinh 3.

Hinh 3 cho thay khi tang 4p sudt tir 8 lén
12 bar d¢ chuyén héa tang. Dieu ndy co thé
durge giai thich niur sau: khi tang ap sudt, qua
trinly hap phy CO 1&n bé mat xuc tac tang, 1am
tang ham lugng CO tham gia phan img, dan dén
tang do chuyén héa. Mt khac, khi tang 4p suét
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thi tang xéc sudt tiép xoc cia CO véi tam kim
logi, lam tang ham lugng CO tham gia phén
umg.

Tuy nhién, gia hai mic 4p sut 10 va 12
bar, sy chénh 1¢ch vé hiéu qua chuyén héa CO
khong déng ké. Trong khi tién hanh phén (mg &
diéu kién ap sudt cao doi héi cac yéu chu khét
khe v6i hé thiét bi, dfin t6i sy phirc tep khi trién
khai san xudt thyc té.

De xem xét anh hudng cua ép sufit phan
img dén dd chon Ioc sén phém, tién hanh phén
tich GCMS cic miu san phim long. Kél qua
phén tich dugc thé hi¢n trén hinh 4,

Tix hinh 4 ¢6 thé nhan thiy. san phdm cua
qud trinh phan (mg & 8 bar lao ra san phmn
C10-C22 thip nhét va nhiéu nhat 12 & 4p sudt 12

bar (d3c biét tir C15-C22). V& téng thé, chenh
léch phan bé san phim C10-C22 gitta didu kign
10 bar va 12 bar khdng dang ké (0,6%) .

Véi sir khac biét khdng ding ké ca vé do
chuyén héa ¢tng nhu 49 chon loc hydrocacbon
mach dai phdn doan diezen, 4p sugl’ 10 bar 12
phi hgp hon ci.

3.4. Anh hudng ciia hru lrgng khi téng hop

_Dé nghién ctru anh huéng cia luu lugng
Kkhi tdng hop 16i do chuyén héa CO, cic ditu
Kign nhigt 4o phén mg dugec gilr nguyén &
230°C va 4p sudt 10 bar, cén luu lugng khi tong
hop thay déi tir 400-600 h"'. Két qua thu duge
khi so sanh d¢ chuyén héa CO theo thai gian
phan (mg ¢ 3 gi4 trj luu lugng khéc nhau thé
hi¢n trén hinh 5.

Hinh 5. Sy thay déi dg chuyén hoa CO theo thoi
gian phan img ¢ cdc dién kign heu hegmg khi
tong hop khac nhau

Vé tdng thé. khi luu lugng nguyén ligu
tang thi do chuyén héa CO giam. Dicu nay c6
thé dugc giai thich nhu sau: Khi luu lugng tang
qua cao. thoi gian l|ep xuc gn‘m nguyén li¢u-xuc
tic ngdn din 161 mdt phan lén nguyén liéu
khong tham gia phan img. Khi giam luu luomg,
khong thay déi ap sudt dan &1 1am tang thoi
gian tiép xic nguyén ligu-xiic tc, do dé lam
tang d¢ chuycn héa nguyén ligu. Tuy nhién
quan st d6 thj binh 5 c6 the thay chénh éch
chuyén héa CO khi thay doi Itru lugng nguy én
ligu kha nho. Luu luong, 400n"" va 6000 cho
46 Chuyen héa CO kém 6n dinh hem so vai khi
sir dung muc 500h™", Ngoai ra, mac db muc luu
lugng 400h" cho phép chuyén hoa nl\lcu Cco
hon nhung néu sir d\lng luu hegmg lhap sé& anh
huéng dén nang sult cua qué trinh tong hop.
lam giam khéi tuong san pham tao thanh,

r
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Hinh 6 Anh hiomg ciia hrn hegng khi 16ng hop
16i dis chon loc san pham

Phin tich GC-MS cic miu sin phim
phan (mg véi cac diéu kién luu lugng nguyén
li¢u thay doi dé nghién ctru anh huéng cia luu
luong khi tdng hop téi do chen loc san pham,
Két qua phan tich dirge thé hién trén hinh 6.

Quan st hinh 6 ta thdy qua trinh phan
(mg & lru lugng khi tdng hop 1a 500 ' cho do
chon loc san pham cacbon mach dai nhiéu hon
vi dong déu hon so voi 2 didu kién phan (mg
con i (16m hon 22% so vai didu kién phan img
600h™" va 4,5% so véi phan (mg & 400h™).

Nhur vy, xét ca hai ticu chi dé chuyén
héa CO va chon loc san phém phan doan
diczen, Juu hugng nguyén ligu thich hop (irong
khoang gid tri nghién cu) 1a 500h"",
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4. KET LUAN

Tir céc nghién ciru trén cé thé thdy nhidt
40, 4p suflt, luu Jugng khi nguyén li¢u cé dnh
huémg déng ké dén hogt tinh xic tac cOng nhu
dé chon loc sin phdm cua qud trinh FTS. Trong
khoéng céc gid trj dd nghién ciru, didu ki¢n
thich hgp cho phan img FTS 1ré&n xic téc
10%C0-0,2%KA-ALO, d¢ tgo ra cdc
hydrocacbon 18ng trong phan dogn dicsc! 14

nhidt do 230°C, dp suft 10 bar va téc dd khi
nguydn liéu 14 500h".

Trén ddy méi chi 1a mét sd trong rht
nhidu cac yéu t8 c6 kha niing téc ddng 161 qua
trinh FTS. Céc yéu 18 dnh hudng khic nhy dang
Xtc téc (bdt, hat.. rz ty I1¢ nguyén liu, hop phin
XGc tdc,... cling rét cdn duge nghién ciru tiép
nhim néng cao hiéu qud qué trinh FTS tao
nhién liéu léng, dd cé thé huéng 16i &p dyng
thir té qué trinh ndy trén quy md cdng nghidp.
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