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As you can see, we get a series in which all thveeps at present, therefore, we can apply the far(Rl
and (4), which greatly simplifies the calculaticiradius of convergence.
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The article is described the regularity of phentiky#ation process by tetramers of propylene by ion
exchange catalyst. This process possesses a tunmest in manufacturing of phenol engine additi
Reaction’s conversion and selectivity were estichatedifferent circumstances.

Currently in the process of synthesis of alkyl pildny phenol alkylation of propylene tetramers used
ion exchange the catalyst has a high sensitivitgntasture, even at 3 wt% water using it ineffectivdil the
maximum permissible temperature of operation. Gitvert the maximum operating temperature sulphogi¢io
TULSJON T-66 is 403 ° K (130 ° C), its applicatimyuires the provision of special technologicalditbians on
the content of moisture in the system /1 /.

Basic physical and chemical properties of the sampF ion exchange resins in passport supplier are
shown in Table 1.

Table 1-Basic physical and chemical propertiehefsamples

Catalyst Bulk density | Specific surface Pore |Total capacity Maximum operating
area, m2/g |diameter,A eq/kg temperature, ° C
Catalyst 1 610 53 300 4,7 120
Catalyst 2 560 50 300 5,0 150
Catalyst 3 770 33 240 54 150
Catalyst 4 500 35 450 - 500 4,9 130
Catalystb 540 - 580 45 - 60 120 - 300 4,7 -

Synthesis alkylphenol based catalysts investigated

Alkylphenol synthesized by apkilirovaniya phendtéeers of propylene catalyst cation exchange ( ion
exchange resins ) . Temperature range study agvitedhe industry and is 130-150 ° C. Diffusion iipition
removable stirrer at a speed above 300 rev / raimd, the reaction takes place in the kinetic motlé / In the
studies of the impeller shaft speed was maintaaeb0 rev / min.

Study phenol alkylation tetramers of propylene easied out in a three necked reaction flask uaimgflux
condenser for condensing the vapor; the reactimpeeature was recorded with a laboratory thermametgensive
stirring of the reaction mixture was carried ounhgsa laboratory stirrer throughout the alkylatimocess . The first
component introduced into the reaction mixture yphsnol. After introduction of the catalyst wasefillin phenol
required mass quantity by weight of the mixtures Tirated mixture was stirred for one hour to peefter catalyst and
swelling ; propylene tetramers further injected ithte reaction mixture . Duration of the experim@as 180 min. The
ratio of phenol: alkene depending on a seriesud@xents were on the level:

- 2:1 mol / mol, and a catalyst loading of 20% (welative to the weight of the reaction mixtutet 1 ;

- 4:1 mol / mol and a catalyst loading of 20% (welative to the weight of the reaction mixtuteve series ;

- 4:1 mol / mol and a catalyst loading of 10% ()welative to the weight of the reaction mixtuBeseries ;

- 6:1 mol / mol and a catalyst loading of 10% (welative to the weight of the reaction mixtureseries .

Reference points were selected the following indica

1) concentration monoapkilfenolov ;
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2) the concentration dialkylphenols ;

3) Conversion of propylene tetramer .

As a result, the alkylation of phenol tetramergpadpylene to be achieved the highest conversion of
alkenes with the highest yield and the lowest yigldnoapkilfenolov dialkylphenols . The basic mettaid
analysis is the gas-liquid chromatography / 2 /.

The analysis of the alkylation products Compositibthe reaction mass obtained are shown in Tasks

Table 2 — Results of the chromatographic analyiphenols in a molar ratio of phenol: propylene
tetramers a 2:1 mol / mol and a catalyst loadingG86 (wt.) relative to the weight of the reactioixture.

The type of the alkylphenol Content of| The content Contents of Contents of
propylene of free monoalkilpheno|  dialkilphenol
tetramer phenol I
Catalyst 1 4,59 7,96 70,98 16,47
Catalyst 2 5,88 8,21 71,98 13,93
Catalyst 3 6,01 7,52 73,01 13,45
Catalyst 4 7,31 7,74 68,91 16,05
Catalyst 5 14,43 10,21 69,88 5,48

Table 3 — Results of the chromatographic analysandadlkylphenol with a molar ratio of phenol: prigme tetramers
ratio of 4:1 mol / mol and a catalyst loading of20Qwt.) relative to the weight of the reaction mive¢

The type of the alkylphenol Content of | The contento] Contents of Contents of
propylene free phenol | monoalkilphenol| dialkilphenol
Catalyst 1 3,62 25,78 62,63 7,97
Catalyst 2 3,36 28,70 63,91 4,03
Catalyst 3 2,27 27,59 65,71 4,43
Catalyst 4 2,26 22,92 69,56 5,25
Catalyst 5 3,11 28,38 63,81 4,70

According to the results of chromatographic anglgéiTable 2 it can be concluded that a molar cdtjghenol:
propylene tetramers a 2:1 mol / mol and a cathdgsting of 20% ( wt. ) relative to the weight oftireaction mixture of
propylene tetramer maximum conversion is achiesddgucatalyst 1, the highest yield of monoalkilfieno- using
sulfonic catalyst 2, the smallest output dialkylpbie - using sulfonic catalyst 3; however, useatélyst 4 leads to the
highest level with the lowest output dialkylphenmdsversion of propylene tetramer applying sulfaaitalyst 5 leads to
the lower conversion of propylene teramerov ; divgialds alkylphenol fractions and the degree ofwersion of
alkenes are approximately at the same level faetimaining three catalysts.

According to the results of chromatographic anslgéiTable 3 it can be concluded that the molar cdiphenol:
propylene tetramers ratio of 4:1 mol / mol andtalyst loading of 20% ( wt. ) relative to the wetighthe reaction mixture
of propylene tetramer maximum conversion is acliex@ng catalyst 1 , the highest yield of mondalkilov - using
catalyst 2, the smallest output dialkylphenolsirgisulfonic catalyst 3; however, use of sulforatalyst 2 leads to the
highest level of output with the lowest conversitiakylphenols propylene tetramer . In further eidf experiments
catalyst 4 excluded from the study of cation exghaasins on the basis of 1 and 2 series of expetdm
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