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Determination of Aromatic Hydrocarbons in Cracked Naphtha (Co)

Kazue FUJITA, Katsumi MIZUKI, Satoko SATO and Terutaka SAKURAI
Yokohama Customs Laboratory,
1 1, Kaigandori, Naka ku, Yokohama shi, 231 Japan

For the determination of aromatic hydrocarbon, cracked naphtha (Co) was
separated into distillate and residue in atomospheric pressure distillation
apparatus (JIS K 2254).

The distillate of cracked naphtha (Ce) was identified as aromatic components by
gas chromatograph with the two capillary columns (in different separating
characteristics), in parallel.

The data were processed with Chromatopac C R4A, by two dimentional
description methods, with retention indices.

Whereas the composition of residue was identified by using infrared spectra.

It was shown that this method was useful for the determination of aromatic
hydrocarbons in heavy oils.
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Tablel 1. Retention Indices Data for Some Hydrocarbons Obtained
with HiCap CBP1 M50 025(0OV 101, 50m)

ni:;LuJ:r Hydrocarban Hﬂ;{l;l:ﬂﬂ Eaﬂ:ﬂnn

1 ri—Hexans 7.08 ETE
2 Benzene 1062 T
3 i1~ Hegitans 12,35 T2
4 Tolusne 15.21 Fli:
-] fn=Clcians 17.81 213
A Ethyl banzens .4 44
7 p=Xvlene 20T 854
] mi=Kylens 217 g5
9 Sivrens 2.3 &
10 o-Eviane 2188 Bl
1 n—Monana 25.3 L=
12 Isopropyl benzens 26.45 o4
13 n=Propyl benzens 28,87 a5
14 1=Methyl=3-elhy] benssns 245 G553
15 1=Methyl=4-ethy] berpane .M D55
1A 1,8, 5=Trimethy| benzoene 30.19 e o
17 o =Methvl styrens 31.07 or4
18 1=Mathyl=2=rthy| beniz=ne 31.07 ord
8 m—Methyl strrenn 32,5 Bl
0 tert—Butyl benzens 254 ==k
i | 1,2.4-Trimethy| benzne 2. -
e p-Methyl styrens A2.e0 Cay
bk Taobuty] baneane J3.65 1007
24 fi—Decansa A3.E9 1004
25 sec—Butyl benzene 33.E8 1614
o 1,2, 3-Trimethyl henzane . 1020
xr 1-Methyl=3-iscpropy| benzens 34.79 1030
= 1—Mlth:|'l--t-|.m-prnp}'| benzens 35,21 1027
= Dicyclopentadiene 35,64 10G3
A Indane 35.E9 1066
n Indane 35,41 104
. 1=Methyl-2-fsopropy] benzens 36.42 1043
P 1,5=Disthyl benssns €H.oe 1651
3 1=Methy|-3-—n-propy] benzens E e 1065
s 1=-Methyl—4—-n—propy] benzens ez 1061




Tablel 2. Retention Indices Data for Some Hydrocarbons Obtained
with HiCap CBP1 M50 025(0OV 101, 50m)

mimber  Hvirocarbon i Dan
35 1,4=Diethy] bemoens 37.82 1061
a7 n=Buty] henzens 3780 1052
-] 1, 3=Dimsthy|-5-elhy| benzens I7.80 1052
] 1,2=Diethy] benpene 3514 loas
40 trans=Decaline 3E.59 1071
41 1-Methyi—I-n-propy| benzens 3BT 10672
42 1, 4-Dimethy|-2-ethy| bonzens 30.53 103
43 1,3-Dimsthy| -4-ethy] benzene 8.1 15
44 1. 2-Dimsthyl -4—ethy] benzens 40.12 100
45 d—test—Buivl teluens 4. 24 1100
46 1, 2=Dimethel-3-ethyl banzens q1.91 1114
47 cis—Decaline 42,14 1117
45 n-Undecans 4242 1120
42 1,24, 5-Tetramethy| benzens 42,57 1128
a0 1.2,3.5-Tetramathyl benmamne 43,28 1132
51 1.2,3.4-Tetramathyl benzamn 45.91 1165
52 Tatralin 4641 1172
53 Haphthalens 48,13 1184
B4 n-Dodecane 5,0 1aar
BE A —Mnthyl naphthalens 5.0 1308
56 x —hiethyl naphthalizne 58.21 1324
57 n=Tridecans 58.55 1324
GE 2.6-Timethy! naphthal=ne 5. 17 1414
4] 2, 7=Ddmethy| naphthale=ne 5. 31 1416
fHh) n=Teiradecamns 65.07 1424
[ 1.7=Dimethy] naphthal=ns .05 1430
[ 1 .3=Dimethy] naphthalens &5, 66 1434
63 1 .4-Damethy] naphthale=ne 67,76 1448
64 L .6—Ddmethy] nophthalene 67 .68 1345
&5 I.5-Ddmethyl naphthaleans 64,68 1460
&6 2. 3-Ddmethy] naphthalens 68,85 1462
a7 1.8-Damethyl naphthalene 0,50 1483
Lt} 1,2-DEmethy] naphthsalens 71.15 1402
=] n=Fentadscans T2.67 51
T n-Hexadecans T8.55 Bl H
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Table2 1. Retention Indices Data for Some Hydrocarbons Obtained

with HiCap CBP20 M25 025(PEG 20M, 25m)

nﬁl.:'tnuht:r Hydvoosrion HEI':F!:-:NH Eui:;ﬂm

1 n-Hexamsa 4,85 B53
2 n—Heptane S Bl
E n-Cetane §5.52 BT
4 n—Monams 1.7 LK
5 Benzane 8,62 ]
& n=Dacana 11.12 b5
£l Tolusne 12.54 g2
b n-Undecane i5.22 14037
9 Ethy] benzens I7.64 1055
1o p=Xylen= 18.14 1067
11 m=Xviene 1B.54 1073
1z trams=Decaline 0. (b T
13 Isapropyl benzene H)_GE pag
14 a=Xylenz 21.35 1114
15 n=Dodecans 22.81 1141
& n=Prapyl bonzens 3303 1145
17 I-Mathyl-Z-athyl benzens .07 1152
18 I-Mathvi-d-athyl benzens a7 11&2
18 cls—Decakine 4.7 1174
20 et —Buty] banzans 25.15 11T
21 laokbuty]l banzens 2558 1186
22 1.4,5-Trimethyl banzens 2554 118
3 sae—Buty] benpane 2641 1168
44 Styrens 2641 115
L Dicyelopentadiene 26.4] 1154
25 1=Methyl = 2=ethy| bEEnzene 6.6 1307
a7 1=Methyl=I=isopropy] benzens 2758 1214
28 1-Methyl—4-iscpropy] banzens 27 .52 1218
20 1.2,4-Trimethyl banzane 28,37 1238
30 1,3-THethyl benzens 24,63 185
)| 1-Methyl-3-n-propy! benzena =61 T
a2 n-Tridecans 28,67 1867
33 1-Methyl-4-n—propyl benzens 26,00 1260
34 1. 4-Dathyl benpena .35 1285
35 fi—Buty] benesns 30,58 1265




Table2 2. Retention Indices Data for Some Hydrocarbons Obtained

with HiCap CBP20 M25 025(PEG 20M,25m

SHE,  Hrdouron B
B I.d=DCamethyl=5=ethyl benzene A58 1568
w 1 =Mathyl=2-mopropy| benzena n.35 1283
B o =Methy! styrenn A1.57 1285
35 1.2-Dnthyl benzsne . 1284
an 1.2, 3-Trimethy] benzane S 1284
41 1-Methyl-2-n—propyl bennzene = 1255
42 d—-ter1-Butyl taleens A2.16 1255
43 m=Methyl styrens 33.54 1317
& p=Mathyl styrens 33.54 1317
45 1. 4=Dimethyl-2-sathyl benzene 33.55 1318
&R 1, 3=Dimethyl—d-sthyl benzens 33.591 1324
a7 1,2=Dimethyl-4-ethyl benzens 34,38 1331
&8 Indans 4. 04 1336
44 f—Tetradecane Ir. 1B 1374
50 1, 2-Dimethyl—3-ethyl benzens ar.45 1380
51 1,%.4,5-tatrampthy] benzens .48 1368
52 1,2, 3, 5-tetramethy] bemzene 20.29 14140
B Indane 42 48 1442
2 ] 1,23, d=tetramethy] benzene 43.03 1471
=] n=Pentsdecanes 4437 1486
] Tetralin 45,82 1516
BT n-Hexnpdecans= 51.31 NEHE
54 naphthalpns B9.7H 1740
58 & —Methy] naphthalens 65,63 1851
Bl a —Methy] naphthalens ES.78 1845
3] 2. 4-Dimathyl naphthalena a4 1855
b2 2, 7-Dimethyl naphthalene T3.41 1955
a3 1. 7-Dimethyl naphthalens Fi e 1577
4 1.3-¥methy] naphihalene 5.0 16a2
65 1.4-THmethy] naphthalens 5,64 1892
66 1,6-Dimethy] naphthaleme 7743 2020
&7 1, 5-Dimethy] naphthalena .72 2025
64 2, 3-Dimethy]l naphthalene 74,35 2
&l 1.B-Dimathyl naphthalens B TT M
0 | 2-Dimethyl naphthalene .77 2073
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Table3 1. Quantitative Result of Standard Hydrocarbon Mixture

| Peak Crroup ol Hydrocarbans EIETE P;Ah;:rel P:;-Imz21
| | Benzens 1odd 1.46 1.43 |
| 2| Toluens 1.5 | 1.63 1.58
| 3! Ethyl benzene 1,48 1.44 1.42
3| o-Xylene 1.2 | 1.2 1.59
E | lsopropyl benzens 1.66 | 1.65 1.63
6| 1-Mathyl=d=isopropy]l benzene .97 | 1.8 1.7
7| Indane - 4.63 | d&.80 4.5
B 1.2,4,5=Tatramethy| benene 2.00 | Z.20 2,75
8 1.2,4.5-Tetramethy] benzene 2.06 | 1.85 1,50
10| 1,2,4.5-Tatramethyl benzene 1.86 | 1.76 1.63
11 | Tetralin 1.84 1.81 1.E8
12| Naphthalene 469 | 502 | 5m
13| A =Methyl naphthalene g0 | 2.0 2,12
14 | @ =Methyl naphthalene 1.87 1.86 1.6
18 B Rylene e Lri SRR leraia
m-Xykene 1.47 1.47
I R S 0 ¥ )
['.'ml-amra # 1.78 1.70
g Ly Yy IO 08 B
1—Methy]l-3—athy] benzane 1}.'?-5 1.68
1 |11 3:8= Trimethy] banasne Lz | e [
Iml:rutrl henzenn 1.50 1.52
laﬂ—Buwl bmum - 1.9 _ LE2
_1.2,4-Trimethy] banzsne 6l | 136 | 478
19| mp-methyistyesne | 454 i
_1,4-Dimethyl-2~athyl benzene. | 10 [
1.3 Dimethyi—4-ethy] benzene | p.ss 1.13




Table3 2. Quantitative Result of Standard Hydrocarbon Mixture

Standard | Peak Area Parcent
Paak Group of H bon
recarbans wi% | cH=1 | o=z
N i Led | oo | L6
| 50~ Butyl benzene P ) R
Syrene | a8 | am | e
Dicyelopantadiene 3 4,61 -I 75
123 Trimethylbensene | 180 | 1.8
o | dter-Butyltaluene T T T | s
1‘”"“}?’.5 .?.'“""""W' h"“‘-‘“"...._... S e
trans = Decaline & 1.04 ' .96
Indene T 4.12
alds rnd.'l'w]-i"lnuwnl;rﬁr] I::rmam.- DS : S
hmm‘i ’tmz + P TR T LT L .1:§-!r.-.- a E:l :
1=Mathyl ~T=gthy] hacsana 1.7 ' 1.90
L-Methyl-Z-n-propyl benene | 100 _
1-Methyl=2=n~- Jh:tmn :
gq | ior e L - S CLE e 7.62
_1.4-Disth] | m _ e s 187
n—HButyl l‘.\!nmnn 1.93
0.16 .35
0,15
. 0. bk .02
1.31 .19
Dimethyl naghthal 3% 5'5
m nagp =ng 'y .
2 T Mixture of isomers ) 458 0,15 .82
0.13 .14
.03
0.16 0.16
_ 4.2 4.3]
| 24 Groups, Total 95.20 | 95.47 | 95.85
Mon=Aromatic Hydrocarbons # —5.25 |-8.04 - 8,04
85,85 B5.43 B6.52

Tatal ﬁ.mn}atr: Hydrocarbons
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Fig. 1 Distillation Curve of Cracked Naphtha (Cg)
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Fig. 6. 4 Co
Table. 4. 4 Co
A
A B 800cm
Non Aroma 17.58 700cm
14
50
50
Table. 5 4 Co
Table. 4 Quantitative Result of Cracked Naphtha (Co) Distillate
by Correct Peak Area Normalization Method
[istilied Samples Penk group CH=] CH=2 Avarags
iA) | P.R.China Crigin | Total 67 . B 67 .52
5% Daerillare —Hon AToma -17.58 =17.58
Sp.Gr. 0.B960 Aroma | s0.2 | 4o 5. 08%
{B) | P.R.China Origin Tatal | BL15 | BO.3
5% Distillate | =hon Aroma -__I_:_:]_-]._ R 1.3%
Sp.Gr. 0,0045 I Aroma 70_84 FEK 1] T9.40%
LC) P.E.China Origin Tolal 62 6185
758 Diztillats =Mon Arcma - .00 - 3.9
Sp.Gr. 0.0248 Aroma GE. 16 5T.7H 7. ae
(D) | R.Karea Origin Total 93.3 9493
BE% Diistillate Non Aroma | = 0.48 = {549
Sp.Gr. 0.8823 |  Aroma 97.87 | 84.44 3. 6a%
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Fig. 6 Infrared Spectra of Distillation Residue
Table. 5 Quantitative Result of Total Aromatic Hydrocarbons
in Cracked Naphtha (CoFraction)
Distillate Total Aramatics
Crrigrinal Sampl
i i Vol.% | Sp.Gr. | We.% |G.C.%| Wi | Toulk
(a) | P.R.China Origin 98,0 0.8 | 85,3 50.08 47.7 50.1%
Sp.Gr. 0.5214 {Residue 2.0%) | 4.7 | — 2.4 '
(B} |P.R.China Origin 85.0 | 0.9045 | E3.E | T9.42| 665 o ke
Sp.Gr. 0.81T7 (Resldue 15.0%) | 16.2 — | 12.8 '
{C) | P.R.China Origin 75.0 | 0.9248 | B9.6 | 57.96 404 _—
Sp.Gr. 0.89962 (Residue25.0%) | 0.4 | — 17.6 :
(D) | R.Korea Origin 88.0 | 0.8823 | BE.8 | 63.68 813 R
Sp.Gr, 0806 {Residue 12.0%) | 13.2 —= 13.4 '
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Co
2
2
C R4A 2
No.23 1987
25 35 1985
26 55 1986
27 57 1987
27 63 1987
27 71 1987
27 163 1987
28 33 1988
29 79

10 R R Freeman Y.H.P. 1983



