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Note 

Petrochemical analytical problems 

IV.’ Gas-liquid chromatographic-mass spectrometric investigation of the 
desulphonation of dodecyibenzenesulphonic acids** 

Biodegradability and other important characteristics of alk~lhenzencsulpl~u- 
nrites(ABS)arestrongIy_sometimes dccisil-cly. influenced by the structure of the tllkyl 

chain’. The structure ofthr remainder ofthe hydrocxbon skeleton cannot be analyzed 
in the sulphonzttes. while es-liquid chromatography (GLC)‘-‘3. especially in comhi- 
nation with mass spectrometry ( MS)‘a. was shown to be ;1 good method for the analysis 

of the corresponding alkylaromatic hydrocarbons. Therefore. the dcsulphonation of 
ABS products (or of their salts) is of primary importance in this tield. 

The most reliabie desulphonation procedure NXS suggested by Knight and 
HOUSTON_ using orthophosphoric acid as desulphonation agent. They found that (i) 
the yield of the desulphonatcd alkylbsnzcnr (AB) is nearly quantitative and (ii) the 

gas chromrttogram and (iii) the mass spectrum of the product AB misturr arc very 
similar to those of the starting (before sulphonation) AB mixture. Ncvrrthrless, they 
used packed columns for GLC and their MS measurements \vere performed with ;I 
mixture of isomsric ABs_ AS the desutphonation \vith orthophosphoric acid is a 
rather difficult procedure_ changes in the remainder of the hydrocarbon skeleton 

cannot be &eluded. Therefore. it seemed necessary to reinvcstig~te the desulphona- 
tion reaction using capiktry columns in combination with on-line MS analysis of 
each individual peak. 

EXPERIMESTAL 

Linear alkylbenzenes were tested where almost all the components are eluted 

- For Part III. see I_ &viis, I. Martinusz and G. Prilyi, J. Chronzurc~_yr_. Y3 (1974) 413. 
I* Some results of this work were presented at the 1X. Dunrintlili Xnalitikai Konferencin (ISrh 

West-Hungarian Analytical Conference), EI(iadrisok &szefoglal+, MKE, Szombathely, 1973, 
p_ 3% 
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as separate peaks. Sulphonation was performed with a 10% excess of 20”/ oleum at 
60” for 1 .h, followed by neutralization with 15% sodium hydroxide stilution. The 
ABS content of the neutral product was determined* by the methylene blue 
method’h-‘“. Desulphonation was carried out by the method of Knight and House’S_ 
Yields” from the desulphonation reaction were 100 & 4.5 “/ GLC-MS experiments 
were performed as described earlie?. 

RESULTS AND DISCUSSlON 

Experimental results obtained \vith Marlikrln (Htik, Marl. G. F. R.) and Dobanc 
JN (Shell, Rotterdam.The Netherlands) are shown inTables I arid 1 I. Comparison of the 
analysis of the starting and recovered AB mixtures provides unequivocal .evidence 
that the desulphonation of linear ABS leaves the remainder of the hydrocarbon 

GLC-hlS ANALYSIS OF STARTING AND DESULPHOSr\-t-ED MARLIKAN 
FID and electron ionisarion detector (EID) response factors were taken as l.OO_ 

Conrporr~rfi~ SrUrrilt&* L)c~-tllpltrlllUI~.LI coqwulrll~ Scurrirr~ D~wrlpltoNUrC’rlmllLd 
.s~lnlplL~ sunlpr~~ sm?lpk sr11,rpfc 
(“‘,I ( “3 I ( “8, I ! #“, I 

K,J.B 1.9 1.9 5-r 6C,,LIi’ 6.9 7.3 
JC,,,LB 1.9 1.0 4CfLLH 1.7 5.0 
3C,uLB '3 '3 .:C,:LB 5.3 52.l 
ABb 0.9 0.7 XB" 0.5 I. 

XB".' 0.7 0.7 C,:Hxvh 0.3 _L 
,C,,,LB 42 4.6 CI:HLt,' 0.5 0.5 
6C,,LB 5.1 5.3 7c,,LBj 03 0.1 
3C,,LB 102 IO_6 6C,_xLB’ 0.2 0.7 
K,,LB” s.0 s-1 X,,LB’ 7.3 s.1 
3CIlLB .- x.2 s-3 5C,,LB 2_0 7.3 
AB’ 0.9 o-7 IC,,LB 1.6 1.9 
,C,,LB /Z.-l 21.7 3C,,LB 1.5 1.5 

ZCIJLB 1.4 0-s 

a Abbreviated formullte (as in ref. 11) are used: first. ;t number indicates rhe posirion of rhc 
phenyl group on the aIky1 chain. then thr carbon number (tt) of the alkyl group is indicatrd ;1~ C, 
folIo\ved by the LB notation oflinear-chain rtlkylbenzenes; for example. 3C,,LB = 3-phsnylundcczme. 

h Unidentified Ak~IbenzeneIs): mole peak: C,;HzU. 
F hlosr probably this GLC peak contains two components. 
d ldenritied on the basis of retentiun time. 
e Unidentified aIkyIbrnz+nek)_ Most probably t\vo componenrs: C,:Hzs and C,sHJ,,. 
’ hlighr be only SClrLB. 
L Unidentified alkylbenzenek). mole peak: C,,H3,_ 
h Probnblv indenyloctanek). 
i Unidenkied hydrocarbon(s). aIkyIaromatic_ 
i These components give one CLC prtlk with 7-S and 9_O’r~_ The distribution was cxlculntrd 

on the basis of mass spectra. 
’ These two components could nut be drtected in the desulphonnrcd sample. 

* &lean mokular lveighrs used in these ckulations \vere averages of rhr osmonwric and G LC- 
MS molecular weights determined previously _ I4 These agree we11 \vith the data repowd3 for Dobane 
JN. 



NOTES 

As reported carficr, branched-chain AB niisturcs cannot bc rcsolvcd r‘vcn lvith 
capifiary cofu~~u~s because of tile large number ofpossibfc isomers. Thcrcforc. only the 

type of component could be detcrmincd. Similar obscrvtitions \v\‘r’rc‘ made lvith :I 
branched-chain AB product (hard dodecyfbrnzener Isorchem. Liquichiniica, Milan. 
Itafyj_ bet these rexIts cannot be rtzg_tu-ded as cotxlusivc as those obtained \vith 
the linear-chain products_ Thcret‘ore this problem should be reinvestigated if the 
chromato~rrrphic resolution of a_ hard” ABs could be improved. 3s the tertiary and 
quzitcrnary carbons in t!lc branched chains could be expected to be the most st’nsitivt‘ 
points against chemicxf attack durins the dcsulphonr~tion_ 
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