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Cold model experiments on gas—solid separation performance of granules moving bed
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(1.Shanxi Key Laboratory of Energy Chemical Process Intensifcation ,School of Chemical Engineering and Technology,Xi'an Jiaotong University,
Xi'an 710049, China;2.Shaanxi Coal and Chemical Industry Group Co. ,Lid. ,Xi'an 710065, China)

Abstract : Pyrolysis as the first step of coal quality conversion technology can achieve efficient utilization of coal under mild conditions,in
which the purification of dust—containing pyrolysis gas is one of the key problems to be solved in the large—scale application of this tech-
nology. The granular bed filtration technology has the advantages of high filtration efficiency and low filter material cost. In order to investi-
gate the filtration effectiveness of the granules moving bed for dust removal from pulverized coal pyrolysis gas,wheat was selected as the fil-
ter medium for the cold test,and silica gel powder was used as the experimental dust. The influence of various operating conditions on the
filtration efficiency and dust removal efficiency were investigated on a self—designed cold test platform. The results show that the order of
influencing factors of filtration efficiency following: apparent speed of wind > thickness of filtration layer >blanking speed of filter material ;
the filtration efficiency decreases with the increase of apparent wind speed and increases with the rise in filter layer thickness. When the
thickness of the filter layer increases to more than 200 mm, the filter efficiency changes is small ; while, the blanking speed of the filter ma-
terial increases, the filter efficiency decreases. After the dust particle size reaches to 10 pm,the filtration efficiency can basically be main-
tained at 98%. Under optimized filtration conditions :the thickness of the filter layer is 300 mm,the feeding speed of the filter material is
0.002 m/s, the filtration time is 10 min, the best filtration efficiency can reach to 98.1%. The experimental results not only realize the pre-
diction of the filtration performance of the granules moving bed at room temperature , but also provide a reference basis for designing the hot
state dust removal device for pulverized coal pyrolysis.
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Fig.1 Cold experimental device of granular bed
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Table 1 Factor level table of orthogonal experiment

HE A K% B SEN
K ERE R KL 1 4R TERT P
h/mm J/Hz u, /(m-sh)

100 35 0.002

200 40 0.005

3 300 45 0.008

F2 HRMEEZKWIZITHR
Table 2 Design scheme of orthogonal test for

filtration efficiency

K5 HE A H% B H# C
1 1(100) 1(35) 1(0.002)
2 1(100) 2(40) 2(0.005)
3 1(100) 3(45) 3(0.008)
4 2(200) 1(35) 2(0.005)
5 2(200) 2(40) 3(0.008)
6 2(200) 3(45) 1(0.002)
7 3(300) 1(35) 3(0.008)
8 3(300) 2(40) 1(0.002)
9 3(300) 3(45) 2(0.005)

TE: WL 2 5% 40 Hz, 23 8IS ] 2454 10 min, A FIB 2R R
N 44 g/m’, LR R T,
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Table 4 Analysis of variance in orthogonal experiment of filtration efficiency
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B 5.896 2 1.725 Fy,(2,8)= 3.11
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Fig.2 Filtration efficiency of three factors and three levels
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Table 5 Particle size of dust before and after filtration

i H dy 1/ pm dy s/ pm dy o/ pm
U AEIIE Vi 31.85 66.10 118.88
BUR/I=E Vi 22.17 76.33 155.97
12
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s 3
X o4t
é
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Fig.3  Particle size distributions of dust before and after filtration
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Table 6 Sectional filtration efficiency of cold test under optimal operating conditions
KA/ pm - AL IERCR /%
MR g RGN A i g v BB g RAEBNR R i g

0~5 0.311 8 0.031 1 90.03

5~10 1.685 0 0.046 2 97.26

10~15 0.597 2 0.031 5 94.73

5~15 2.2820 0.077 7 96.60

69 1.37

15~38 9.501 0 0.1380 98.55

38~74 32.361 0 0.474 4 98.53
74~210 24.544 0 0.599 8 97.56

>210 0 0.049 0 —

100l . I, FEATA B R AR R KAE, T 98.1% , 31X 5 SCHik
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Fig.4 Graded filtration efficiency curve
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Table 7 Relationship between filtration efficiency

and dust concentration

ey o RN RHR KR RE/

N E
(r-min™") (g min™") (g m
600 3.8 2.85 96.57
800 5.2 3.90 96.96
1 039 6.9 5.18 98.10
1 200 7.7 5.78 97.10
1 400 8.6 6.45 97.30
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Fig.5 Filtration efficiency comparison of test and predicted values
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