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The large increase in automobiles and the greatly
increased consumption of fud has caused very serious
ar pollution from the emission of tail gas'*!. Govern
ments all over the world have regulated new standards
for the components of gawline. Decreasng the
oléfins, limiting the aromatics, and increasng the
oxygenates in gaoline are the genera requirements.
Approximatedy 80 % of the gasoline used in our coun-
try comes from fluidized catdytic cracking (FCC).
The gasoline produced by a conventiona FCC process
contains more than 45 % olefins, which is greatly in
excessof the standard that will become efective (the
permitted content of olefins in the new standard is
35 %[2]) . To meet the requirementsof the new stan-
dard, severa technologies have been developed , such
as the optimization of the FCC process by usng new
FCC cataysts'®! |, hydrogenation'® | isomerization and
aromatization* ®. These methods focus on decreas
ing the olefins. The hydration of the light fraction of
FCC gasoline can provide a way to increase oxygenate
content and reduce ol€fin content at the same time.
Moreover , the process of olefin hydration possesses a
high atom economy. The am of this work is to up-
grade FCC gasoline by hydration of olefins over HB
zeolite.
The compostion of the light FCC gasoline( < 80
) islistedin Table 1.3 zeolite with n(9)/ n(Al) =
46. 2 was obtained from Fushun Petrochemica Com-
pany. The zeolite wasfirst iorrexchanged to the am-
monium form by treatment with 0. 1 mol/L NH4sNO3
lution and then calcined at 550  for 3 h to obtain
H8 zeolite. The catadyst (20 40 mesh, 6 g) was
charged into a stainless stedl reactor with 12 mm in-
ner diameter, and the hydration reaction was per-
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formed under 5.0 MPa, WHSV =1 h™ " and 100
170  oonditionsfor 10 h. The effluent was collected
in a chilled flask containing 5 g acetone to dislve
both the agueous and organic phase products, and the
mixtures were anayzed by a Varian CP-3800 gas
chromatograph equipped with an FFAP capillary col-
umn (25 m) and an FID detector. Benzene, whichis
inert in the hydration reaction , was used as the inter-
na standard. To dmplify the caculation, the re
gonse factor of tert-pentyl aocohol , the mgor hydra
tion product , was taken as the regonse factor of all
the oxygenate products. The converdon was calculat-
ed based on the olfinsin the gasoline.

Table 1 Composition of light FCC gasdline ( <80 )

Compostion w/ % o/ % x| %
Olefin 43.6 43.4 45.4
Aromatics 1.3 1.0 1.3
Cycdloparéfin 42.1 43.1 40.8
n- Par&fin 5.7 5.1 5.3
i- Pardfin 4.8 4.9 4.8
Others 2.5 2.5 2.4

The galine was andyzed with DHA software on a Varian
CP-3800 gas chromatograph equipped with a PONA capillary
column (100 m x 0. 25 mm) .

Fig 1 shows the efect of the water/ cil ratio on
olefin hydration over H8 zeolite. It can be seen that
HB is an effective catalyst for hydration of olefin in
FCC gaxline and gave a dramatic decrease of the
olefins. In al the cases investigated , the concentra
tion of polymerization productsin the bulk liquid re-
action medium was below the detection limit. Thus
the small amount of oligomersthat might have formed
could hardly affect the converson and carbon balance,
and the selectivity for hydration was taken as 100 %.
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Incread ng the ratio of water/ oil gave a sharp increase
of olefin converson that went through a maximum at
V (H,0)/ V (dil) =0. 6 and then decreased.
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Figl Efect of water/oil ratio on defin hydration over H8 zedlite

The reaction temperature is an i mportant param-
eter in the hydration process as it both influences the
reaction rate and has a mgor impact on the distribu-
tion of the acoholsin the organic and aqueous phases,
which afectsthe baance of theforward reaction (hy-
dration of olefins) and the reverse reaction (dehydra
tion of doohols). The efect of the reaction tempera
ture on hydration of olefin is shown in Fig 2. The
converdon of olefinsincreased with the reaction tenr
perature and reached 16.7 % at 140 , and it re
mained unchanged at 140 170 , which indicated
that the forward and reverse reactions were balanced
in this temperature range. The content of oxygenated
products was about 9.5 % at the highest olefin cornr
vergon. GCGMS results showed that beddes the ma
jor hydration product ( tert-pentyl alocohol) , there
were severa oxygenates in the effluent such as tert-
butyl aoohol , 2-butanol, 2-pentanol, 2-hexanal

H8

HB , FCC
V (H0)/ V(ail) =0.6 WHSV =1h ', p=5.0 MPaP =140

16. 7%, 9.5 %.

, FCC , ,

3-hexanol , 2-methyl-2-butanol , 3-methyl-2-butanol ,
2 ,3-dimethyl-2-butanol and 4 ,4-dimethyl-3-pen
tanol .
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Fig2 HEfect of reaction temperature on olefin hydration
over B zediteat V(H,0)/ V(oil) =0.6

In conclugon, the hydration of olefins over HB
zeolite is a promisng way for reducing olefins and in-
creasng oxygenates in FCC galine. An olefin conr
versgon of 16.7 % and 9.5 % oxygenates can be ob-
tained under the given conditions.
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