AND INDUSTRIAL

In this stiidy ‘were carried out to compare

the activity of the c s catalysts between two self-

prepared and one industria 5 Fxmthalitaratmuelurnad

that molybdenum. Wwas a necessa 5‘, a hydrodesulfurization
. ...

catalyst, that a '{‘h.. nd-molybdenum was more active

than molybdenum alom Cobalt Hasganar y described as promoter,

o I e

activity.
PR F) T 49 9 bt
q rjamplaaf;]sm.r-i and 1-2] that contained the same amount
of molybdenum but different amounts of cobalt and compared their
hydrodesulfurization activity among themselves and the industrial
catalyst sample from Thai 0il Co.,Ltd. (TOC-CAT). The compositions
of the catalysts were shown in Table 4.1.
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Table 4.1 Composition of the tested catalysts

Composition TOC-CAT SELF-1 SELF-2
Co(wt.%) 5.30
Mo(wt.%) 12.71
Co/(CotMo) 0.29
In Drdar . com <4 ;.: v - [ \ Df thasﬂ C&tﬂlﬂ‘l‘ﬂ,

the following :
hydrodesulfurization. & A e se \the strongest condition
that was study about ' rization as reported by

Ignace A. Van Parijs) a Gilbert 966). The experimental
conditions were : &4 7 A

Iy @
Eﬂ@ﬁm ThgThs = -
IR neNaY

The temperature of each experiment was varied to find the
minimum temperature at which deep hydrodesulfurization was observed.
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The hydrodes iVitY of TOC-CAT was studied at

temperatures between &3 iS.results were shown in Table 4.2.

The succedE1VE temperatures 67 TOC-CAT were 300, 250, 270,
230, and repeated &t 3 7Cl to checktif the effect of temperature
increase and g@étrefs ofit hydrod sulfurization activity was
520 ppm thiophenedn £1é feed - *r&\ \ o1y removed. At 250, 270,

s o \ 90 %, 96 % and 74 % by wt.,

U
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The hydrodesulfurization activity of SELF-1 was studied at
temperatures between 250-290 ©°C. The results were shown in Table 4.3.
s for SELF-1 were 270, 290, 250,

S#£c8 if the effect of temperature

&—on hydrcdesulfurization activity was
3 _:\ that at 290 °c,
about 590 ppm thigphené dun the \\\ removed. At 270,

\was enly 96 %, 88 % and 90 %
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The hydrodesulfurization activity of SELF-1 was studied at
temperatures between 250-280 °C. The results were shown in Table 4.4.
The succesive temperatures for SELF-1 were 280, 270, 260,

250, and repeated at 270 OC to see if the effect of temperature

AULINENINYINS
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From the above experimental results, it was found that deep
hydrodesulfurization of thiophene in toluene for SELF-1 and SELF-2
catalysts occurred at 290, and 270 ©C, respectively. It founded that

SELF-2 was equally ac - "‘-\\\& leéwetMemperature than SELF-1. So that
it shown that further ITicreaseg t from 5.3 to 10.28
led to decreased

TOC-CAT, it was fow S///‘

toluene occurred at 80080

tlm When compare with
mizatmnofthmphanein
- was equally active at
e most active among the
1 the report by Hagenbach
ate catalyst was most

the lowest
three. The conclus
et. al (1973) which Stafe

SN s |
active when the ratio “C5 ﬁ qualled 0.3-0.4. As seen from
Table 4.1 Co/(Cowfc - SELF-2 ‘wa ). 29; whereas for SELF-1 and

TOC—-CAT it was 04L%f X |

B 4
ﬂumwﬂmwmm
Qﬁﬂﬂﬁﬂ‘im UAIINYAY
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In order to investigate the individual effect of temperature,
pressure and space velocity on hydrodesulfurization using the SELF-2

was varied to find the

minimum temperature atwhich deep esulfurization was observed.

e %HW%?WMWW*M“

the same velocity s.hm* that the lugher tha , the lower

o @%ﬁ\ﬂmwm FRIGES n 0o .

le, for LHSV = 4 and total pressure = 30, 20, 2nd 10 bars,

the results showed that about 525 ppm thiophene in the feed

was completely removed at 250, 260, and 280 ©C, respectively, as
shown 1in Figs. 4.4 - 4.6 or Table 4.6.

When compared at the same temperature and space velocity,

i.e., at 270 °C and LHSV = 2.6, for the total pressure = 30, 20, 10
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bars the removal efficiency of thiophene from the feed reached 100%
after 4 hrs, 100% after 8 hrs, and only 96% after 10 hrs, respectively

(see Table 4.5). These results could partly be explained by the

| '| )
AULINENINYINS
AU INYAE
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4.2.2 Effect of space velocity

The effect of space velocity (2.6 to 6 hr1l) has been
investigated at 10, 20, and 30 bars. The results are summarized in
in Table 4.8. Itmfmnﬂthatﬂnmdimmwlmitr LHSV= 4
had the highest thiophens w:y s shown in Pig. 4-7. We found

‘-"-n-.

so that the o
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4.2.3 Effect of temperature

From the experimental results shown in Tables 4.9 — 4.11, and
in Figs. 4.8 - 4.10, it was found that the higher the temperature,
the higher the thiophene For example, at 20 bars
(see Table 4.5) the  time  reduiiedl to achieve steady complete

- fa& 8, 4, 0.5 hours at 270,

230, 290 oc; respe = Tha oo Llw._ -. Hrtl'f be mlﬂim

. *_.J__,‘ ;,. BN C=C-C=C + H)S +AH

dadani s, o 2
When tempersz s -increase an exothermic system will shift

in the p-'
backward reactidiy/;

will decrease. m the othe and, a hmmr temperature the rate

ofpuni mmﬂﬁﬁﬁ“ﬁ“ i
ufzjj lower temperature.

QW’mﬁﬂ‘iﬂJ UAIINYAY




TABLE 4.9 THIOPHENE CONVERSION AFTER 10HOURS AS FUNCTION OF
=1
TEMPERATURE AT LHSV = 26 HR

P=10 BARS NP EU{{Z | _P=30 BARS
== —.____-— - r -
TEMP CONVERSIO e CON y n-ag CONVERSION

L) P..-—' E —
{Q ‘A b i =
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TABLE 4.10 THIOPHENE CONVERSION AFTER 10 HOURS AS FUNCTION OF
-1
TEMPERATURE AT LHSV = 4 HR

P=10 BARS |\ P20 fafi P=30 BARS

TEMP. O mp— -___, ‘ ”;---‘J!- *|_ CONVERSION

‘o = ‘ (%)

0 . s

240 A 100.00

250 2h\\ '~ . 10000

260 . \ |, 100,00

270 : \ \

o 2.0 \1\

o0 :

Z 7
'5I
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TABLE 411 THIOPHENE CONVERSION AFTER 10 HOURS AS FUNCTION OF
TEMPERATURE AT LHSV = 6 HR |

TEMP. | CONVERS

(e

240

250

260

270

280

290

300

310 e

a30 1‘ 000 }U‘
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In the previous sections, the optimum conditions for deep
hydrodesulfurization of toluene containing thiophene were concluded
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Presulfiding (activation) of the catalyst used in this study
was mainly done by the sulfur(thiophene) in the feed (about 1 wt% S on
feedstock). Specifically this study wused toluene containing 1 wt%

&nng agent to the catalyst and

150 ©°C to 300 °C at

to HyS that subsequently

st it BOALEI. i p L a1 r S—
- TR A T e

could remove only 96.62 and 96.50% after 10 hrs (see Tables 4.2 -
4.4). In other words, the lower the steady outlet concentration of
thiophene, the higher the consumption of thiophene used to presulfide
the catalyst, and the more active the catalyst.



TABLE 413 THIOPHENE CONCENTRATION AS FUNCTION
PRESULFIDING TIME

TIMES
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CHAPTER 5

The folloWingfcohdllisionsimay be drawn from the present work
l ve catalyst among the
* \\\ synthetic feed of toluene
\ s this catalyst has been

pressure = 10,20,3

ﬁmmw TOLCTTARE

qu:.dhmn‘lyspicav\alncin 2.6,4,6 ol

QIR T U AAE UVt o o

minimum temperature that deep hydrodesulfurization was observed.It may

be concluded that the effects of temperature, pressure, space
velocity were as follows:

2.1 The higher the pressure, the higher the removal
efficiency of thiophene. The optimum pressure observed was 30 bars.
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2.2 The observed optimum liquid hourly space velocity
forsaverehrﬂrodasulfuratimm!:hr‘L

2.3 The higher the temperature, the higher the thiophene
removal efficiency.

(FPD) from a 2.6 mm glasg packed with carbopack BHT 100 to
a mmﬂﬂﬂﬂ%%@‘ﬂ Bidek [ch Jsoparate and anaiyze
ydrogg@.l]ﬁtuzation ¢ and hydrecarbon produets with boiling

pom@ TN SUNAIIN LA ot 0 o

carhopack BHT 100 column was only 150 ©cC.
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