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CHAPTER III 5\

3.1

Series 4520 Bench Top
reactor is used forwthe :  Takdon (HDG) of benzene.
The system is desigmned": onstr :. d in order to with-

‘ --.= f 350°C and a max-
imum operating préSsuf £ 150 \H"}:\‘\fhﬂ bomb material
is made of T316 sg@indlgse ’fri’. A schematic diagram of

Liquid feéedanfl gatalysti are placed in the batch
ATl

reactor and gas feeéd f(hydrogen)uis fed through valve 1

and valve 3 (gas in et” O the top of the reac-
E o a dip tube

of the bomb cyl-

tor. The gas 1

which extends
inder. Inlet gas press ==dﬂTy a pressure
guage, usually 0-2900 psi with a T316 stainless steel

Bourdon tubﬂ ﬂiﬂ“’ﬂﬂwmw using at-

tachment fitging. Hydrngan presaura is contrulled by a

"R I AL, .

bomb heaﬂ which will rupture and release the bomb pres-
sure before it reaches a dangerous level. This reactor
is equipped with a Parr magnetic drive to provide an
internal agitator for vigorous mixing and gas dispersion.
A stiring shaft with two 6-blade turbine type impellers

which are adjustable vertically on the shaft is used in
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this reactor. A water cooling channel is included to
protect the magnets and seals, when working at elevated
temperature.

The reactor is connected with a 4843 controller
which is used to control the reactor temperature. A J

type thermocouple in a 1/8 " d1ameter stainless steel

sheath is inserted in head thermowell to mea-
sure the temperatu % ide ctor during the reac-
tion. The bomb i where heat is gene-
rated for the reac
The liqui every 5 minutes
during the firs '53L acktion and every 10 mi-
nutes after th ¥y Withdrawing ';..\H e sampling valve,
which is attach : i#{, 5 :-}1 as the gas inlet
valve and connect Qh,;;;gfﬂ"it ube. After each
experiment, each 1 . ;-e-i labeled and kept for

analyses.

The cata ystrusai is stu is Raney nickel

from Fluka éh ich ﬂﬂﬁzﬂ w nd hydrogen
(TIG) are ﬁ ﬁ ﬂ:inatinn. N=-
hexane {J.T. Baker) usedfas liquig@,carrier which has a

good ﬂl’ﬁﬂ@\?ﬂ wpaddng| 1 hidrbyed chiibahas. Ben-

zene n-hexana are free form thiophene (< 0.0001%).

Nitrogen compounds used in these experiments are pyri-
dine, quinoline, butylamine, pyrrole, indole, carbazole,
pyrrolidine, and pyrazine.

Properties of the chemicals used in these experi-

ments are given in Table 3.1 to 3.10, respectively.



TABLE 3.1 Proverties of Benzenex*

Formula C.H,

Structure :

Chemical Name

luble in alcochol,

acetone
Purity

Supplier . ‘

AULINENINYINg
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TABLE 3.2 properties of n-hexanex*

Formula C.H.,
Structure CH,CH,CH,CH,CH,CH,
Chemical name n-hexane

Physical properties

Molecular weight' ' 17

e

Color ’ : | CBI6F1ess

Specific
Solubilit

Purity
Supplier

* From Ennycln«L.‘

ﬂUEl’JVIEWIﬁWEI’lﬂ‘i
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TABLE 3.3 Properties of Pyridinex

e —— ————— —— — = - —— ——— -

Formula C.H;N
Structure

Chemical name

Snluhilit_ y
T

Purity 2B
Supplier A :
2

e

AULINENINeINg
RN TUNMING AL
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TABLE 3.4 Properties of Quinoline*

Formula C.H,N

Structure

Chemical name

Physical properti

* From Encyclopédi

H |
and supplier il

AULINENINYINS
ARIANTUNIINGIAE
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TABLE 3.5 Properties of Butylaminex*

Formula CH,;N
Structure CH, (CH,) ;NH,

Chemical name butylamine

Physical properties

molecular u~”f?lﬂl

Supplier

36

e e o e g B e e

* From Encyclaeppdia o
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i

AULINENINYINS
AU INYAE



TABLE 3.6 Properties of Pyrrolex*

Formula C.HN

Structure

Chemical name

Melting p
Boiling po
Specific

AULINENINYINS
PIAANTUAMINYAE
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TABLE 3.7 Properties of Indole*

Formula C,H,N

Structure

Chemical name J
Physical propert:
molecular
Form
Color

Melting

Boiling pa
Specific'gga
Solubili ple in alcohol, ether,
etone, benzene, methanol
Purity ,V_V;QEP; 09%

Supplierigas @y
\7

|

Bia or cnomicer mngiWeing
AULINENINYINS
AU INYAE
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TABLE 3.8 Properties of Carbazolex*

Formula C,,H,N

o | o

ylenalimine or

Chemical name

Physical proper
Hulacularvw=
Form
Color

Melting poi

Solubility | i tly soluble in

ohol, ether
Purity |\

Supplier '}‘

ﬁ

o “"ﬁ‘um Wﬁ%’ﬁ’ﬂ’iﬁ’f
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TABLE 3.9 Properties of Pyrrolidine*

Formula C,HN
Structure

Chemical name

Physical prope

Boiling
specific
Solubility e in alcohol, ether
Purity T ‘-;5; / P9 %

Supplier . uka

-
I

* From ;V.-_
)

AULINENINYINS
RININIUNNINYAE
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TABLE 3.10 Properties of Pyrazinex*

Formula C,H,N,

Structure

Chemical name

specific ¢

Solubility

Purity
Supplier

* From Encyclo :

|
AULINENINYINS
AU INYAE
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The catalyst is weighted by water substitution
technique. A picnometer is filled with water, and then
balance the total weight. The catalyst is added into the
picnometer, assume that water which overflow is less and
can be ignored, a weight increase from an initial total

weight is the weight of atalyst. This catalyst sus-

pended in water, thus experiment the water

must be removed. .approximately 300 cm’

feed solution are in eactor. The reactor
water cooling chsz 2 5' OF reactant. Before

pressurising thé sgstem- i\ nitrogen gas. The pressure
test is conducte than the reactor
operating pressurég ‘: 721' _ sig. A pressure drop

of 10 (68.95 kPa) pSigiiin one BBur is the maximum

cth experiment, 1iqu1d amples are ana-

2§i§2aii;i“ﬂ£tﬁﬂm’ﬁ'i
wwse) Wl ARSI E DT AL, ..

used tn determine the amount of hexane, benzene, and

their hydrogenated products in the liquid samples.
Approximatelly 0.5 microliter of liquid sample is
injected into the Gas Chromatograph. The sample is
vaporized at a high temperature and mixed with a carrier

gas. Part of the gas mixture is split and vented to the
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atmosphere, only a small portion of the gas mixture flows
into the capillary column. Compounds in the gas mixture
adsorb and desorb in the capillary column at different
rates. Lighter compounds adsorb and desorb faster than
heavier compounds. The desorbed gas is added to the make
flow rate. The gas mixture

: aunds are burned in a
stectur is used to

up gas to increase the gas

Qualita€ivé anadlysis| :4 The pounds are identi-
fied by comparind the irr;_ 4t iv of the unknown
peaks with the ret dard compounds.
Table 3.12 shows t 5 of standard com-

pounds suspected to h@%ﬁ&f: \fiples. The standard re-

tention times a ired in the l1aboratory using the
] - )
same gas chram;nn cofiditions.

Quantit ive analysis : The résults obtained from

gl -4} /1o 1L h 13 4o T
of the sam eVi on the chroma-
ogram are used to calculate concéntrations &f ompounds

iy thﬂaﬁu’laﬂﬂim HATINEIA



Table 3.11 Column conditions

Initial Temperature 30 °C
Final Time 10 minutes
Injector  Temperature 170 °C

Detector at 170 °C

ption Time (min.)

'__
|

"": s
n-HEXEIl - !I T 5. ?5

W ¥
Benzene 7.55
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