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Fig.2 Device diagram of FBC
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Table 1 The experimental results of the crystal growth in ISC
WAEA  WAERES BAMEER KRR/ THAE  RKetE SR SRRKEERN
d/mm C My/g C AC, /(g/cm®) t/s M/ K x10"/(m/s)
35.40 0.600 1 29.10 0.016 0 1 800 0.610 8 0.714 9
39.80 0.5759 36.10 0.010 6 1 800 0.587 1 1.169 8
0.177 4 44.90 0.643 2 40.30 0.014 5 3 600 0.688 1 1.538 5
50.50 0.5725 44.90 0.019 4 3 600 0.624 7 1.504 8
55.00 0.688 4 50.20 0.018 0 3 600 0.775 6 2.248 2
35.20 0.604 7 32.00 0.008 3 3 600 0.628 3 4.333 1
39.30 0.5396 32.80 0.017 9 1 800 0.606 9 6.453 4
0.256 6 45.10 0.5522 40.50 0.014 6 1 800 0.7513 11.490 5
50. 80 0.616 6 45.60 0.018 2 3 600 0.8813 10.983 9
56.00 0.6400 51.50 0.017 2 3 600 0.954 8 13.280 0
35.00 0.556 7 32.10 0.007 6 3 600 0.6154 19.365 6
40.00 0.560 1 37.00 0.008 7 1 800 0.669 5 31.147 2
0.384 9 45.20 0.653 8 40.00 0.016 4 1 800 0.900 9 32.062 8
49.20 0.6550 45.20 0.013 7 1 800 1.057 0 62.229 5
55.00 0.577 5 50.50 0.016 9 1 800 0.954 5 53.616 9
®2 FBCHRAKRBLER
Table 2 The experimental results of the crystal growth in FBC
Wi ER  WmEE, RMAYRE RKEE, dWAE HAC B TR] ARk AEEICHEE R
d/mm C My/g C AC, /(g/cm®) t/s M/ K x10"/(m/s)
35.00 0.6116 29.1.0 0.0149 1 800 0.6206 0.6329
41.00 0.575 6 36.10 0.014 3 1 800 0.589 3 1.067 5
0.177 4 45.00 0.517 4 39.30 0.017 8 1 800 0.5336 1.123 9
50.10 0.5155 45.90 0.014 6 1 800 0.5312 1.333 2
54.80 0.5192 50.20 0.017 2 1 800 0.549 7 2.179 5
35.10 0.547 3 32.00 0.008 1 1 800 0.567 8 4.2973
41.00 0.568 9 34.80 0.017 8 1320 0.6019 4.124 9
0.256 6 45.00 0.5219 39.50 0.017 2 1 800 0.5823 6.238 3
50.00 0.516 5 45.60 0.0152 1 800 0.5929 9.007 8
55.00 0.579 2 51.50 0.0133 1 800 0.684 5 12.722 0
35.00 0.596 7 32.10 0.007 6 1 800 0.6313 10.649 6
41.10 0.5023 37.00 0.012 1 1 800 0.5521 11.435 1
0.384 9 45.00 0.517 7 39.30 0.017 8 1 800 0.604 4 13.075 9
40.00 0.5345 45.30 0.016 3 1 800 0.650 0 18.501 0
53.00 0.633 1 48.50 0.016 4 1 800 0.849 5 29.015 1
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Table 3 The measured data comparison of ISC and FBC

THYER Kge %107/ Ko x107/ Ko/
d,,/mm (m/s) (m/s) Kipe
0.714 9 0.6329 1.129 6
1.169 8 1.067 5 1.095 8
0.177 4 1.5385 1.1239 1.368 9
1.504 8 1.3332 1.128 7
2.248 2 2.1795 1.0315
4.333 1 4.297 3 1.008 3
6.453 4 4.1249 1.564 5
0.256 6 11.490 5 6.238 3 1.8419
10.983 9 9.007 8 1.219 4
13.280 0 12.7220 1.043 9
19.365 6 10.649 6 1.818 4
31.1472 11.435 1 2.723 8
0.384 9 32.062 8 13.075 9 2.4520
62.229'5 18.501 0 3.363 6
53.616 9 29.015 1 1.847 9

R4 TlZFRMELRHAKRUENLEE

Table 4 The apparent activation energy of

industrial — grade pentaerythritol crystal growth

d ,/mm Eio/ (k] + mol™) Epe/(kJ + mol™")
0.177 4 41.19 42.24
0.256 6 41.69 49.36
0.3849 49.73 48.77
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Crystal growth rate of industrial pentaerythritol

ZHOU Yu-xin, PAN Qin, ZHU Hua-juan, XU Qian, GUO Jia
(Key Laboratory of Green Chemical Process of Ministry of Education, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: To solve the problem of the industrial-grade pentaerythritol produced in the traditional Fluidized-Bed

Crystallizer (FBC) with a low crystal growth rate speed and unstable quality and yield, the crystal growth

experiments were conducted in an impinging stream crystallizer (ISC). The relationships between the crystal

growth rate coefficients in the crystallizers with the temperatures were fitted by Arrhenius equation. The results

of the crystal growth rate by an impinging stream crystallizer were compared with those by a fluidized-bed

crystallizer. The results show that the crystal growth rate coefficients in ISC are greater than those in FBC, and

the crystal growth rate coefficients increase with the increase of temperature for both ISC and FBC. The

experimental results also verify the theoretical speculation that the strong micromixing and the pressure

fluctuation in the impinging streams crystallizer promote crystal growth kinetics.

Key words: industrial pentaerythritol ; crystallization; impinging steam crystallize ; crystal growth rate
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