S | =

’ H
$43% (2025) 5 4 ] Transactions of CSICE

Vol.43 (2025 ) No.4

DOI: 10.16236/j.cnki.nrjxb.202504037

7 FR b/ FR 2K 38R X3 IE B iee 3 BN Mg i R 4 A ) 22 i)

= T oxpE, 2EE, EXk?, BHE?
(1. L I A BRA RN S 8 R e E S S0, Y7 261061;
2. FET A RAFREIR S22 Be, kil 243002)

FE . KRN ARAYBRE, 558 FOR BRI 5451, AP BRES S8 B IR B bep il
FfEREERENL AT %, T, RAGABEHAR RS, UL PR E R R, 7E28 A EE R 160 C
TXPIESHE . IEBEEBIR 10% (AT 0 IR (T10) . 10%4 I EE (A10) A1 5% B 4E/5% B (A05) ARG K AT
. MRMRAR A . GRS . RS, BIPE . BRI SIS T T T, SRR FERRIRBURLA R
SFRANREER I, BEE R R R, AP RAR AR, AR A RS R H 2R R R R
AT KA BURIERS, R T RcHA . AERUSS B0, BIREPEY RS, SRR ES T G
J¥, R ERG E BERE A TR AR S R s e/ N BROR. BRI P, D1 MY Gl SRS LY (I /1)
T10 F| A05 HYHGIEEN 17.3%, M A05 F| A10 WYHSHIMEEL N 11.5%, ik A A0 AR BE A8 Y kB R 1 R [
fik. EREFERBHBRATHT, TR JE iR A SR T /).

KEER. RHIEE; BOR; IEBERE; BRI A fbRRE

FESES: TK407.9 XERFRSAD: A XEHS: 1000-0909 (2025) 04-0322-11

Effect of anisole/toluene blending on soot characteristics of
n-heptane diffusion flames
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Abstract: Anisole, a second-generation biomass fuel, has a similar molecular structure to toluene in diesel.
Blending of biomass fuels with diesel is seen as a viable solution to the energy crisis. Using a liquid fuel combustion
system and selecting n-heptane as the base fuel, the flame morphology, incipient soot size distribution,
nanostructure, microcrystalline parameters, orderliness, functional groups and oxidation activity of the soot in
the flame of n-heptane, n-heptane blended with volume fraction of 10% toluene, 10% anisole, and 5% toluene/5%
anisole were analyzed at an evaporation temperature of 160 °C. Results show that, for the size and nanostructure of
soot particles, the average size of soot in the flame becomes larger under the anisole/toluene blending. For the
nanostructure of soot, the blend of anisole and toluene changes the morphology of soot particles and accelerates the
soot formation. From microcrystalline parameters, the overall soot structure is more organized after anisole/toluene
blending, and the effect of anisole in #-heptane flame on the nanostructure of soot is less than that of toluene. For
soot ordering, the intensity ratio of the D1 peak to the G1 peak (I,/I5,) increases by 17.3% from T10 to A05 and
by 11.5% from AO05 to A10, respectively, and the degree of graphitization of soot decreases with the increase of
anisole blending. The graphitization of soot in the n-heptane flame is minimized when only anisole is blended.
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Fig.8 Distribution of number fraction of microcrystalline length and tortuosity of soot samples under four fuel conditions
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ing conditions
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Tab.2 Split-peak data of Iy, . Ig, and Iy/Ig, from Ra-
man spectra of soot in center of HAB=30 mm and

HAB=40 mm
T HAB/mm I I Ini/IGy
N0O 30 939.3150 1157.654 0.811
40 447.398 0 460.374 0.972
T10 30 2 041.594 0 3456.182 0.591
40 551.128 0 602.846 0.914
A0S 30 1896.3750 2 734.615 0.693
40 490.940 0 528.983 0.928
A10 30 868.934 9 1123.871 0.773
40 512.820 0 547.182 0.937
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Tab.3 Oxidizing characteristic temperatures and mean

temperatures of soot samples of four fuel operating

conditions
[0 KSR /mm T/C Tnax/ C T/ C T,/C
NOO 30 54834 6365  659.81  614.88
40 54834  609.10  638.14  581.05
10 30 561.79 64621  668.14  625.38
40 533.97 63587  659.64  609.82
A03 30 560.73  639.00  662.05  620.59
40 52062 62779 641.00  596.47
AL0 30 55259 63698  660.96  616.84
40 51344 62127 64085  591.85
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