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Table 1. Range of 13C-\R chemical shift assigned to various

bonding

type carbon on 13C-NR spectra of hydrocarbons,

Shift range
( ppm from ™S )

Assignment

150.0 - 170.0 Aromatic carbon atoms substituted by -OH, ether,
-C0, Catoms in carbonyls, and substituted C-2
carbon in pyridine, etc

137.0 - 150.0 Car.alx alkyl-substituted ( methyl group

excluded ) arcmatic carbons.

132.0 - 137.0 Car.n carbons at the junction of an aromatic

and a naphthenic ring.

129.0 - 137.0 Car.cu3 mwmethyl-substituted aromatic carbons.

128.5 - 136.0 Car.ar carbons at the junction of two aromatic

rings.

123.5 - 126.0 Car, ar,ar carbons at the junction of three

aromatic rings.

118.0 - 130.5 Cer.y  aromatic protonated carbons.

9.0 - 60.0 Paraffinic, including cycloparaffinic and carbons
of methyl and alkyl substitution on aromatic
rings.

11.4 CHz-CHz -
14.1 Terminal methyl carbon CHz-(CHz)n- (n ) 3)
22.7 First methylene carbon in long alkyl groups
CH3-CHz~(CHz)n- (n>2)
19.5 Internal methyl carbon -CHz-'CH—CHz—
CHs
29.7 Third or further methytene carbon in long alkyl
groups  CH3-CHz-CHz-(CHz )n-
32.0 Second methylene carbon in long alkyl groups
Cl3-CHz-Cz-((Hz)a- (n > 2)
7 8 4 da 8 7T
~CHz -CHz -Gz -Ci-Ch -G -Gtz -
(FHZ)n
CHz
37.2 - 37.5 «-C(n0), CH(n2)
! @ -C (o))
30.1 T -
27 8 -C
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Table 2. Average Structural Parameters of Alkylbenzeres.

Structural Parameters

Equations

The Aromatic Substitution Ratio (Tar)

Tar=(C-r,llk)+(Clr,cH Y/ (Car )
=(Clr,nlk)/(Car)

The Substitution Number (nati)

Nal1 = 6 x Tar

The Aromaticity Factor (fa)

fa=( %ar ) / ( XC¢ )

The Mean Length of the Aliphatic
Chains (R)

n =( :Cuat,nl ) / ( zcll‘,llk )

The Branching Index of the Aliphatic

Chains ( mb )

( The Number of Branchings per
Aliphatic Chain )

np =( X CHsT) / ( % Car,alk )
CH37 : the number of terminal
methylic carbons

The Degree of Substitution of the
o - carbon of the Alkyl Chains

Ta =[(Car, -lk)"‘(Cpnl) 1/(Caa1)

Table 3. !5CHMR Experimental Results (XC) and Structural Parameters
of Fiv,LAB ( Fractionated Heavy Linear Alkylbenzene ).

i Structural Parameters

Car 130.49 Tar = (Cur,-lk) / (Car) = 0.17

Car,H 123.93 Nal = 6 X Tar =1.02

Car,cn 4.47 fa=(%XCar )/ (ZCt ) =0.27

Car,alk 22.26 n=(% Caat , al )/ ( %Car,alk ) =19.8
(~20)

Caat 351.96 np = ( }CH3?) / ( X Car,alk ) = 4.02
()

CH3'Y Tu = [( C-r,llk ) + ( CBII )]/( C(-l )

2.87
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Table 4. Average Structural Parameters of Alkylbenzenes,

Sawples Alkylbenzenes
Parameters FHv.IAB | Hv.LAB | Hv.BAB | DAB(HF) [DAB(AICls)
Tar 0.17 0.23 0.28 0.20 0.34
Na1 1.02 1.40 1.70 1.20 2.03
Asub 0.20 0.32 - 0.26 0.51
n 20 24 21 28 28
nb 4 3 - 1
Ta 2.87 2.5 - 3.0 2.7
Table 5. The Results of the Quantitative Analysis of Alkylbenzenes
by 13C-MR Spectroscopy and Mass Spectrometry,
L13C-NMR Spectroscopy Mass Spectro.
Abs, Na1 Asub | Mono— | Di- Carbon No.of alkyl groups
Hv.BAB 1.70 - 30 70 Cc21 Cc29
Hv.LAB 1.40 | 0.32 60 40 C24 Cl2 - C4
FHv.LAB 1.02 { 0.20 | -100 - C20 C18
DAB(HF) 1.20 | 0.26 80 20 C28 C24
DAB(AICI3)| 2.03 | 0.51 | —~100 - Cc28 C24
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Table 6. Oxidation & Thersal Stability of Alkylbenzenes,

Samples Alkyl benzenes
Test |tems Hv.BAB i#v.LAB FHv.LAB DAB(HF) DABC(AICL3)
Oxidat ion
Stability TAN 2.51 3.5 2.87 2.31
JIS k2514  Vis. 59. 56 37. 49 £.28 46. 17
165°C, 24hrs Col. L45 D8 5 LS55
Vis. Ratio 1.2 1.18 1. 16 1.4
Thermal
Stability TAN 1. 279 0. 666 0. 662 0. 206
170°C,24hrs Vis. 75.79 41.94 39. 82 34.28
Col. 2 4.5 L15 L15
Vis. Ratio 1.52 1.32 1.09 1.05
BN 0.8 4.09 1.9 2.8
i
ALPHA-OLEFIN
3 b
i DETERGENT
FRIEDEL ~CRAFT FRACTIONAT ION

FIG. 1.

ALKYLATION
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FLOW DIAGRAM FOR THE PRODUCTION OF ALKYLBENZENES
AS SYNTHETIC LUBRICANT BASE STOCKS.
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Fig. 2. U3C-MR Spectra of Fractionated Heavy Linear Alkylbenzene.



