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Abstract: in present work for purification of alkylates, received in the process alkylation of benzene in presence of catalyst
aluminium chloride and polluted by admixtures of aluminium chloride and hydrogen chloride the adsorption purification by
olid natural sorbents was offered.

It is give a possibility to replace a traditional water-alkaline purification accompanying by formation of the water-alkaline
flows, loss of valuable hydrocarbons and compounds of aluminium. The adsorbents, used in the work shown a high
dynamical adsorptive ability relatively to admixtures and a high degree use of adsorption capacity of sorbent, being for
different sorbents within 0,80-0,89 relatively to aluminium chloride and 0,89-0,93-relatively to hydrogen chloride.
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YAmupos Dapuz Anu o2nbl - O0KmMop mexuuueckux Hayk, npogeccop, 3asedyowuil Kagpeopoil;
lelaxeepdueea Damuma Mazomeo Kbi3bl - KAHOUOAM MEXHUYECKUX HAYK, OOYEHM,
Kagheopa mexHono2uy OP2aHUYEeCKUX U 8bICOKOMONEKYIAPHBIX COCOUHEHUT,
3Cynmanosa Fonshapa Jicamuns Koi3bl - KAHOUOAM XUMUYECKUX HAVK, OOYeHM,
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Annomayun: 6 Hacmosweil pabome NpeoNoN’CEHO Ol OYUCMKU AIKUIAMOS, NOJYYEHHbIX 6 npoyecce AIKUIUPOBAHUS
ben3ona 6 npucymcmeuu Kamauuzamopa XJA0PpUcmozo AUOMUHUS U 3ASPA3HEHHLIX NPUMECAMU XAOPUCTNO2O ATIOMUHUSA U
XZIOPUCTO020 8000P00A, UCNOIL308AMb AOCOPOYUOHHYIO OUUCIKY EEPOLIMU NPUPOOHBIMU COPOEHMAMU.

Omo Oaem 803MONCHOCb 3AMEHUMb MPAOUYUOHHYIO B0OHO-WENOYHYIO OUYUCMKY, CONPOBONCOAIOWYIOCA 00pA308aHUEM
B800HO-WCNIOUHBIX CIMOK08, HOmepell YEHHbIX Yele8000po0os U coedunenull anomunus. HMcnorv3yemvle 6 pabome
aocopbenmvl NOKA3AAU BbICOKYIO OUHAMUYECKYIO A0COPOYUOHHYIO CHOCOOHOCHMb OMHOCUMENbHO NpuMmeceli U BblCOKVIO
CcmeneHb UCNOIb308AHUSL A0COPOYUOHHOU eMKOCIU COPOEeHmA, Hax00AUWYI0Cs 0ist pasHbix copbenmog 6 npedenax 0,80 - 0,89
omuocumenvHo xaopucmozo anromunus u 0,89 - 0,93 omnocumenvro xaopucmozo 6000pooa.

Knruesvte cnosa: anxunam, 600HO-WeNOUYHAS OYUCKA, AOCOPOEHm, NOBEPXHOCMHO-AKMUBHOE BeeChEo, peceHepayus
aocopbenma.
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A scale production of high alkylbenzenes is explained by their use for production of surface-active substances, in the
main for anion-active detergents, synthetical oils, freezing by lon temperature, consistant lubricants.

The alkylbenzene is produced by alkylation of benzene by high olefines.

In reactions alkylation of benzene by high olefines as catalyst the protone and aprotoneacidssulphuric acid, hydrogen
fluoride, silicotungsten acid, acid exchange resins, zeolites, boron fluoride, aluminium chloride and also some another
compounds are used.

By that alkylation of benzene by high olefines proceeds by consistent-parallel mechanisnm and mono-and
polyalkylbenzenes are formed that decrease the process selectivity. The most active catalyst of dealkylation is aluminium
chloride that is the reason of big interest to this catalyst.

But the aluminium chloride smaller and smaller is used in world practice because it is the catalyst making worse the
ecology of environment.

By existing in the world practice technologscol scheme by production of high alkylbenzenes in presence of AICIs
purification of alkylate from admixtures of hydrogen chloride is realized by traditional method-water-alkaline processing.

Repeated washing gives a significant volume of polluted waters. By data of the work [1] by production of 1 ton
alkylbenzene 10-12 mPof waste waters is formed. They don’t may be directed on biological purification because aluminium
hydroxide, containing in waste waters has a disastrous influence on activity of biological sludge [2]. On the other hand a big



amount of aluminium compounds, being a valuable raw material for many industrial branch and also hydrocarbons are lost
with waste lasts. The waste waters by this composition present a big danger for water basins and decrease the economic
indices of alkylation process. The shortage of traditional purification is also inevitable corrosion of equipment.

The research, conducted by us are devoted to search of the new nontraditional method purification of alkylate by
adsorption with solid adsorbenti allowing to create the highproductive wasteless technology production of high
alkylbenzenes. As a solid adsorbents, used for purification of alkylates from containing in it admixtures of aluminium
chloride and neavyhighmolecular hydrocarbons (residue) by us the aluminium oxide, mordenite, clinoptylolite,
zeolitecontaining ZEOCAR-3 have been researched and before described. The investigations have shown a possibility
purification of alkylates by “dry” method by high purification degree. The results of investigations are presented in the tables
1. and 2. The adsorption was conducted in column, filled up by adsorbent. The alnylate was suppling with constant rate over
adsorbent. Over appointed interval of time a sample of aluminium chloride and hydrogene chloride was determined. After
that as adsorbent was saturating by admixtures, the adsorption column was washing by solvent-benzene for desorption of
alkylaromatic hydrocarbons and was carrying at the plant of adsorbent regeneration.

In the table 1 the results adsorption on different sorbents, shown a high dynamical activity (100 gram) by relation to
purification of admixtures and high degree use of adsorption capacity being within 0,76 - 0,82. Have been presented from
literary data it is known that by designing of recuperation plants it is necessary to select a sizes of adsorber by that way its
value “a” was no more 0,8.

The parameters, described in the table 1 have been determined by the following method.

By calculation of the working layer height of adsorbent the known dependence of Maykl Treyblse [5] have been used:

_ Teq—Tov
Lo =1L Teq—(1=9)(Teq—Tov) (1)

L - height of adsorbent in column; Lo- height of the working layer of adsorbent;

Teq- time of appearance of eqgnilibrium concentration of admixture; t- time of overshoot admixture beyond of adsorbent
layer; ¢- coefficient of symmetry, shown the degree non-use of adsorption capacity in working layer.

The use degree of adsorption capacity of sorbent was determined by correlation of adsorption layer height L and height of
the working layer Lo by formula (2)

L-@Lg
a = T (2)
Table 1. Experimental and rated characteristics of dynamic sorbtion of AICIs from alkylate by solid sorbents
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Clinoptilolite H*by 2 0,1-
0,1% HCI 0,42 0 0,06 0.2 0,00 300 430 14 | 4,65 154 0,80
Aluminium oxide 0767 | 2| 060 | 0,0, | 0,00 | 150 | 200 | 10 | 270 | 135 0,81
after thermoprocessing 0
Aluminium oxide 061 | 2| 00 | %% |o000| 190 | 250 | 10 | 258 | 1367 | 082
after thermoprocessing 0 0,2
Zeokar-3 (syntketical 2 01-
zeolite containing 0,61 0 0,06 0 5 0,00 270 330 | 14 | 2,24 | 139 0,89
sobent) '

Table 2. Experimental and rated characteristics of dynamic sorpion of HCI from alkylate by solid sorbents
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moll c n mm min | min | min | sm sm g
Clinoptilolite H* 2 0,1-
by 0,1% HCI 0,119 0 0,06 0.2 0,00 95 110 | 14 2,05 3,5 0,89
Aluminium oxide 0157 | 2| 006 | %% |o00 | 190 | 218 | 10 | 133 | 128 | 090
after thermoprocessing 0 0,2
Zeokar-3(syntketical 2 01-
zeolite containing 0,10 0 0,06 0’2 0,00 90 210 17 1,66 2,28 0,93
sobent) '

The dynamical adsorption ability of 100 gram of adsorbent was determined proceeding from rate feed of alkylate, the
initial concentration of admixture and time of admixture overshoot.

In the table 2 the results adsorption of hydrogen chloride admixture in alkylate on different sorbent are shown. As it is
shown from results, presented in table 2, the investigated samples of adsorbents are on active to relation of hydrogen chloride
admixture. About that a high degree use of adsorption capacity of sorbents being within 0,89 - 0,93 is testified.

The regeneration of saturated by admixtures adsorbent is conducted by air-vapor mixture (air-distillated water) by 200C
temperature. By that the hydrolysis of adsorbed on sorbent surface of aluminiumchloride is takes place. Subsequent heating
of saturated sorbent under stream of humid air up to 450-600°C lead to oxidation regeneration, which consist in dehydration
of.

Aluminium chloride hydrolysis and burning of highmoleculr hydrocarons residues. Formed by dehydration aluminium
oxide is stayed on surface of adsorbent.
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Conclusions:

1. The technology adsorption purification of alkylates, received in reaction alkylation of benzene by high alkenes in
presence of catalyst Aluminium chloride, and containing the admixture of aluminum chloride and residues of highmolecular
hydrocarbons is offered instead of traditional water-alkaline purification, creating the ecological problems and losses of
valuable components.

2. The scheme regeneration of adsorbents from adsorbed admixtures allowing to use its repeteadly in adsorption
process.
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