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Effect of water and impurity accumulation in reclaimed solvent on
crystallization of carbazole from crude anthracene
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Abstract: To investigate the effect of water and other impurities in solvents on crystallization of carbazole from
crude anthracene, the accumulation amount of impurities in xylene and water in ethanol in the solvent recycling
were studied. Results showed that with the increase of xylene recycling, the main impurities in mother solution
gradually accumulated in xylene, with the concentration of naphthalene up to 0.35 mg « ml™" after recycling twice,
and the carbazole content in the corresponding filter cake was reduced about 2.77% (mass) and the yield decreased
7.05% (mass). At the same time, the accumulation of impurities makes solvent recovery difficult, and the loss ratio
of xylene increased from 44.75% (vol) to 79.17% (vol) after recycling three times. Water was gradually
accumulated to 6.65% (vol) in ethanol. The purity of carbazole was higher than 98% (mass) when the water
content added was between 0 to 12% (vol). The relative crystallinity of carbazole decreased from 45.67% to
40.79% when added water content is between 0 and 6% (vol) in ethanol; with the added water content of 9% (vol)
and 12% (vol) in ethanol, it increased to 48.85% and 48.52%, respectively.
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Fig.2 Calibration curve of water in anhydrous ethanol
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Fig.3 TIC chromatography of fresh and reclaimed
xylene by GC-MS analysis
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Table 1 Accumulated concentration of naphthalene,
fluorene and phenanthrene in reclaimed xylene

Concentration/mg * ml™'

No.
NA FLUO PHEN
1 0.17 0.01 0.02
2 0.31 0.02 0.03
3 0.35 0.02 0.03
4 0.28 0.02 0.03
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Table 3 Loss ratio of xylene in recycling

No Volume/ml Loss ratio Total loss
) Total Reclaimed Loss 1% (vol) ratio/% (vol)
1 219 121 98 44.75
2 118 63 55 46.61
89.57
3 59 27 32 54.24
4 24 5 19 79.17
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Table 4 Solubility of carbazole in ethanol with different
added water content/g * (100 ml)™

Added water content in ethanol/% (vol)

7/°C
0 2 3 4 6 9 12
19.5 1.77 - 1.39 - 1.19 1.04 0.96
32 1.96 — 1.77 - 1.51 1.33 1.20
41 227 1.92 2.42 2.16 1.84 1.49 1.44
50 2.71 2.31 2.98 2.68 221 1.88 1.76

RS ZEEMEKEHRMELE R R RS20
Table 5 Effect of water content in ethanol on purity
and yield of carbazole

Added water content/% (vol) Purity/% (mass) Yield/% (mass)
0 97.81 86.31
3 98.36 91.51
6 98.59 89.50
9 99.28 85.61
12 99.18 86.24
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(b) 6% (vol) H,0
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(d) 12% (vol) H,O
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K5 AFEKE SRR R SEM K
Fig.5 SEM morphologies of carbazole crystallized from ethanol with different content of added water
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Fig.6 XRD patterns of carbazole crystallized from ethanol
with different content of added water
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