CHAPTER III

EXPERIMENT AND ANALYSIS TECHNIQUES

In this stu 3 fixed bed reactor is
used for the refo ac iﬁ’{‘f;r_xanes. The system
is designed and co ed] i o withstand a
maximum operatin i L Ef‘=5_ d a maximum
operating pressudfc ‘ WA M Pa) . Stainless
steel tubes, fitt, WAWsed to protect the
system from cou Whtic diagram of
the experimental re 3.1. Details
of the reactor sy procedures are
‘and Chantalaka,

eactor is the stainless

discribed elsewhers

1993). 1In this exper!

FlF’

steel tube (10,9 ws DN ¢ az) 316 stainless
steel tube plSe————— " ;J'e. A 1/2-inch
Swagelok cross ;ﬁ d%- the reactor.

Two 1/2-inch tced “nnected to both

sides of c d& with 1i as lines,
respective&f qutﬂ n ﬂ ‘5 316 stainless

steel tube, with one endiwelded Ehut is usad a

mw 11 to
1/8-ing r’lur.:lng union ghuﬂﬂﬁmigﬁsertlng the

thermowell. It's secured in the middle of the reactor.

/4-inch reducers are

A small thermocouple is inserted into the thermowell to
measure the temperature of the catalyst bed during the
reaction. A small amount of catalyst (1 g) is mixed with
inert glass beads with an 1:3 volume prior to

introduction into the reaction to improve temperature
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Figure 3.1 A Schematic Diagram of Reforming System
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transfer through the catalyst bed. The catalyst bed is
placed in the middle of the reactor that is filled in the
bottom side which inert glass beads. Temperature is
measured at the center of the catalyst bed by
thermocouple.

The catalyst used,] his study is Pt-Re/Al,0,.
Hexanes (J.T. Baker) il \_ F J TIG) are employed as
reactants for refors ;f“i

Nitrogen &% . 4 Wese experiments are

pyridine, B2 -tetrahydroquino

line, and pyrro emicals used in

these experimen®s - *-,' ~ _1_ : to 3.6,

respectively.

Gas and 1idh @RS AW, the top of the
reactor from two se i 3 called gas section

and liquid section. hydrogen pressure is

LTRIN T
controlled by e F S at the hydrogen

e P ——————

;‘a-ss flow meter

to measure ups i—- -ce. In liquid

cylinder. Hyd®

section, hexane'ﬁare filled into the f&%d tank (burette

that showsﬁ ﬁld‘ﬁml} and @’ a predetermined rate, is

& SV Fh 3 eh )k sion mecering

pumped wit]

pump that ability to generate 1gh pressu at low
o ﬁ@ﬂﬁf&ﬂmﬂﬂ’i’fﬂﬁﬂﬂ
thr ﬂ into reac

Product o0il and gas flow through sample bomb 1
into the sample bomb 2 where they are separated. The
upstream pressure is considered as the reactor or system
pressure. The gas flow rate is maintained by means of
micrometering valve. The gas flow is monitored and

controlled down steam from the micrometering valve by a
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low pressure rotameter and a bubble flow meter,
respectively.

During each experiment, liquid samples are taken
every 6 hours during each experiment without interruption

to the system. Liquid samples are labeled and kept for

analyses but gas samples ot be kept. The liquid

samples are analyzed ir ;{;ﬂricsition by gas
chromatographic anZ TS 'ec‘ ‘#,#;
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TABLE 3.1 Properties of n-Hexane *

45

Formula CEHJ_4

Structure CH,CH,CH,CH,CH,CH,

Chemical name n-Hexane
Physicals prop } :
Maleculm-uijs £} gfﬂzfﬁ;;g 86.17
Form : liquid
colorless
-94
Boili y e Eulx 69
0.659

soluble in benzene,

toluene
iY]> 99%

Baker Inc.

RIANTAUIMINYIAY
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TABLE 3.2 Properties of Pyridine *

Formula CoHN

Q

Structure

Chemical name - Pyridine

Physicals prmgg;;ii
Molecug 79.10
Form liquid
Color b - HHI- | colorless
Melti -42
Boiling A 115.2 £ 2.0
Specific Gric . 0.982 * 0.003

_;9 e in hexanes

i¥"):ne, toluene

" HUEINEN TN
ARASAS AN SR Y™




47

TABLE 3.3 Properties of Quinoline *

Formula CgH,N
Structure
Chemical name Quinoline
Physicals px
Molecali: i ‘ 129.16
Form “ ligquid
Colox y 4 | PN sz; brown-black
Melti 17 o -3
_ | 108-110
1.093
Sol | L MRS y £l)ble in hexanes
¥ X zene, toluene
Purit | #l > 97%

ATl AnenInens™

* From Encyclopedia of Chemicad, Engineerigg and

FRAANNIUARIINEIRE
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TABLE 3.4 Properties of 2,6-Dimethylpyridine *

Formula CTHBN

Structure c}:;:LCH
. H% 3

Chemical name

6-Dimethylpyridine

Physicals pro_

Mole 107 .16

Form o E  ' liguid

Colo b ok 40NN yellow

Melti =

Boilin AN 142-145
A

Specific gre = 0.923

Soly® dble in hexanes

L)
e ————— -

7 R Jzene, toluene
Purityy > 98%

Supplier ‘o o/ Fluka

* From Encyclopedia gf Chemc Englneer

@Wﬂﬁﬁﬂﬁﬂmﬂﬂﬂﬂmﬂ
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TABLE 3.5 Properties of 1,2,3,4-Tetrahydroquinoline*

Formula CgHy N

Structure @Q

Chemical name_ .. “_é__;gfTetrahydroquinoline

e

Physicals pr
.?'ff%' 33.20
| iquid
lorless
Meltid 9-14
Boiling"p j§ .‘;“.‘ \ BT
— 1.05%

Specific gre

SoltE 2 ' g£>) in hexanes
V.. ;r&-, toluene

Purites Y- 953

S“Pplﬁ"uEI'JVIEWI‘i WIS
ﬁ?ﬁ’iﬁﬁﬁ?ﬁﬁﬂ*‘iﬁ rT Y
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TABLE 3.6 Properties of Pyrrole *

Formula C4H:N
Structure | @
i | ; H
Chemical na “.‘ Pyrrole
Physicals
Molect 67.09
Form liquid
Colo colorless
Melti -
Boiling pfneaeEcs 129-131
Specific gEEﬁy; 0.966
"h. L 4s)e in hexanes

2ne, toluene

Y

Purity Ly ' }4 > 96%

Ui InenIngIng™

UL NI TSP e
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3.3 Analysis Techniques

After each experiment, liquid samples are
analyzed for concentration of each compound by using gas
chromatographic analysis technique.

A Shimadzu model BA Gas Chromatograph equipped
with GL Sciences Capillawgblipy Model OV-1 is used to
.! # /% their reforming
..lefi:i;ff-aximately 0.1

determine the amount
products in the 1 i
microliter of ligu ﬂ=é¥;«IEQis_H; ®ed into the Gas
Chromatograph. Thg at a high
temperature of 1ing , g with a carrier
gas. Part of tfS A kR i;n' > and vented to
the atmosphere, NN Mthe gas mixture
flows into the ¢ gunds in the gas

mixture adsorb and, W% lary column at

different rates. dix--sprh and desorb

faster than heavierx e gas mixture flows
through a tip where &4 e burned in a

’ £} is used to
fi‘-d and
Shimadlll c-r 3a

chromatopac. Thefggerating cqgditions of the gas

A UB TREHINEANT
AN TUAM TN

hydrogen f1amigaiss
detect the sid%®

bl

integrated and J¥e printed <
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Table 3.7 Operating Condition of the Gas
Chromatography

Injector Temperature (°C) 30

Column Temperature . (g}

- Initial 35

- Final™eemeesss i ¥e = 150

- Heat g 5
Initial Tiy 8
Final Time 4Fi7, , . ‘ 10
Detector Temfrf b U AN 200

Qualitative pounds are

identified by comparirl®
LT
unknown peaks S EZeren e of standard

AY |
Cad> in Table 3.8.

ion times of the

compounds . T-F' 1 compounds

suspected to o=
They are measu =4 in the laboratory uswhg the same gas

T HE RS WEANS
IR IUNNINGA Y
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Table 3.8 Retention Time of Compounds in Liquid Samples

Compounds Retention Time (min.)

2,2-Dimetylbutane

*2,3-Dimetybutas
and Z-Methyl.
3-Methylpentg
n-Hexane
Methylcyc;*"
Benzene
Toluene
Ethylbenzene

**Mix-Xyle ‘L

Propylbe y

|

= HUH NN INENT
HINIAS -ﬁm- ¥ip Iﬂ;

retention times by the GC analysis technic.

Quantitative analysis: The results obtained from
the gas chromatography are used to determine composition
of the sample. The integrated areas shown on the
chromatogram are used to calculate concentration of

compounds in the solution.
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