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Motivation Acetone presence Solvent carry-through in acetylene stream
Processes of pglyaromatic hydrocarbons (PAH) and soot Due to pOSitive heat effect of pOIVmerization acetylene IS an % 10—3 | | A/A
. . > P
formation are attracting steady scientific interest. exploswe.subsjcance and could not be sftored cornpresjsed at high ¢ ‘/A/A
Acetylene is a major product of decomposition of several pressure.m cyllnc'jers of.a common de5|gn: Special cylln.ders are g N e A—
hydrocarbons and plays an important role as a building block used which are filled with a porous material and contain notable : - 5
towards PAH and soot formation, thus investigated in many amount of a solvent (rarely other than acetone). ;30 R o
experimental studies using various setups. Acetone vapors are inevitably present in acetylene exhausting 1: ./i/
. o/ : . . ] —
Accurate prediction of features of soot yield dependencies in from the cylinder. Often that 0.5% impurity .con5|dered as Z /_,./'/'
acetylene is still a tough problem for many suggested kinetic neglectable, and many works have no mentions of acetylene 001 g—B"
purification at all or do not underline its importance. ]
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EXp eri ment al resu It S Typical time profiles of laser e)ftinction Expe(imental dependencies of relativ? soot volume
and relative soot volume fraction fraction for acetylene and benzene mixtures
Results of shock tube measurements performed at S h P 06 . o t=1ms . t=07ms|[ * T,
1700-2400 K in mixtures 3%C,H, + Ar at 3.5-4.5 bar s s « somtem ¢ ® T
are presented. Results previously obtained in 0-8—: = 9 - :'; ’ °...-: . etnr o e e A 1%CgHg+Ar
1%CcH + Ar (at 1.7-2.7 bar) are used as a reference. 071 || 3%CH,+Ar 04 % 04- .313 ] ;O(; L. 27270 = 204 . .
Acetylene of technical grade A in a standard cylinder Z: Pesw = 4-0 bar | 53 *‘-?: 0s .':go 0 ZO;D: o E: m A
was used (UN 1001 / GOST 5457-75, Linde, Russia). 04 Trow = 1973 K > '-EBO% J-I - | @ "0
Common method of laser extinction time profile 03- worsignal | 0.2+ s‘;? ° : 1. ot
registration was used for investigation of processes 024 f xE(m) |, - %Qg 0 .
of soot particles growth and estimation of their 0.1 o 1 : _ P
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MO dellng resu I ts l\/lode/.ed temperature dependencies of supposed
soot yield Y* for acetylene and benzene mixtures
Modeling of hydrocarbons pyrolysis, PAH formation and Quite good agreement of modeling X | 3%CyHy+Ar *\ 1%CgHg+Ar
soot growth was performed in OpenSMOKE++ software and experimental result was achieved ™ ] o8 s ] _ T,
package using kinetic mechanism of CRECK. for benzene mixtures. SR . m—
Contrary, calculated temperature — _
@ OpenSMOKE++ roup. dependence for acetylene looks shifted ©04- .
100-200 K to high temperature region, 003]
Ratio of number of carbon atoms in “sooty” species and and the value of supposed soot yield is 0.2 N
total number of carbon atoms in mixture were denoted severely underpredicted. e
as “supposed soot yield” and used for analysis. . LS SN N
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ANa IySiS Influence of acetone impurity on | Concenljratiorli of active .radica/s, PAH and soot yield are
modeled temperature dependencies of dramatically increased in presence of acetone
The influence of acetone impurity was estimated supposed soot yield Y* in acetylene - ——— corrn T no acctone
while analyzing dramatic discrepancy of modeled o = o1% s =1\ -
and observed soot yield in acetylene. ;\ - 3%CyHp+Ar
Supposed soot yields in given conditions increased o _ I: 15mf'ns
20-50 times providing much better agreement of O‘Gf
modeling and experimental results. 0.5 4 +0.015% acetone
Influence of acetone impurity is exceptionally 0.4 (0-5% of G5, sk w1 tps o se 1000 w0 Lps o sbo | w00 1m0 G
strong in considered case of relatively low 0.3 Tl =] e B T N %] | e
pressures and concentrations when the soot 0] - ) L B " e
formation processes are slow and soot yield is low. > el SNJso f ,' k 05
Chain reactions play key role in acetylene pyrolysis 8:82:: | 13 ,.i' :: ;"
thus its kinetics is quite sensitive to small changes ey B o ! o]
of active radical concentration. 000l St e e N o] P e _ /
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Suggested kinetic pathway of acetone impurity influence .
on C.H. formation and following growth of PAH and soot Conclusion
54555880, $ e It was shown that small acetone |mpur|ty which is typlcal for technical acetylene could not be
I 1 neglected and, moreover, determine observed features of soot yield temperature dependencies at
C,H;¢e= CH, == C,H CH;COCH;== CH;m==) C;H. investigated conditions
/ 1 \ 1 1 * Presence of acetone impurity as minor as 0.5% of acetylene, which is typical for stream of
technical grade acetylene from the cylinder, may lead to increase of soot volume fraction at given
CH; &=CH; C,H, CH,(S) G3H, time up to few orders of magnitude
\ ‘L / | 1 \n 1 * That result should be considered in fundamental Acknowledgments UFG
CH; < CsH, CH, = C;H, studies of PAH and soot formation as well as in This study was supported by the Joint

t l estimation of safety risks in industrial processes Project DFG-FFBR l
' using acetylene (SCHU 1369/24-2; RFBR-20-58-12003)  Lida-.



