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Research on the Separation of Polyalcohol Component from the Crystalline
Silicon Cutting Waste Liquid by Continuous Vacuum Distillation

Shen Yanbo, Xu Wei, Liu Zhenlei, Cui Qingshuai,Yang Guangyu,Li Xing,Lin Jun
(School of Chemistry and Material Science ,Nanjing Normal University, Nanjing 210023 , China)

Abstract: A process route is designed to separate and recycle the polyalcohol component from the crystalline silicon
cutting waste liquid by continuous vacuum distillation with three-columns in series. The effects of the stage numbers of
distillation column, pressure, reflux ratio, and the number of feed stage on product purity are investigated with the
orthogonal experiment, respectively. The obtained optimized results provide the fundamental guide for the theoretical study
and industrialized application.
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Table 1 Raw material component

JEAEEH A 43 FR s/ C (20 °C)/(kg/m’) JRE /%
M C,Hg0, 197.8 1115.5 47.49
ZHmE C4H,, 0, 245.3 1118.4 40.39
= HEE CeH,,0, 289.4 1120.3 9.17
DY H CgH5 05 327.3 1126.3 2.65
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Fig.1 Flow chart of continuous vacuum distillation
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Table 2 Orthogonal design and result analysis of distillation column B,

R R 2E R
EE ez
A(TERRED B(#ERHE ) C(mit)  D(¥AERETT)/kPa R/ wi% WeR/ %
1 1(30) 1(16) 3(3) 2(45) 98.70 95.20
2 1 2(21) 1(1) 1(35) 97. 84 93.54
3 1 3(26) 2(2) 3(55) 96.95 92.24
4 2(40) 1 2 1 98. 04 94.34
5 2 2 3 3 99.24 96.23
6 2 3 1 2 98.31 94.44
7 3(50) 1 1 3 98.52 94.83
8 3 2 2 2 98. 64 95.07
9 3 3 3 1 98.18 94.19
ky 97.83 98. 42 98.22 98. 02
k, 98.53 98. 57 97. 88 98. 55
it ky 98. 45 97.81 98.70 98.24
ERP S W2 R 0.70 0.76 0. 82 0.53
iEh FWRI T C>B>A>D
LK A, B, G D,
A s 4, B, (3 D,
ky 93. 66 94.79 94.27 94. 02
k, 95. 67 94.95 93. 88 94. 90
es ky 94.70 93. 62 95.21 94. 45
553 W2z R 2.01 1.33 1.33 0.88
A RwE A>B=C>D
Pk Ay B, G D,
& A, B, Cy D,
x3 HBEB,(ZHEE) EXXWEITRERSH
Table 3 Orthogonal design and result analysis of distillation column B,
e I E R G4 R
e ACEBE)  BGBMGOE)  C(FRE)  DORIEES ) /kPa  rlib/w Wk /%
1 1(25) 1(10) 3(3) 2(20) 98.50 95. 12
2 1 2(15) 1(1) 1(10) 97.64 93.31
3 1 3(20) 2(2) 3(30) 97.05 92.04
4 2(30) 1 2 1 95. 86 92.44
5 2 2 3 3 99.01 96.01
6 2 3 1 2 98.31 94.24
7 3(35) 1 1 3 97.10 94. 62
8 3 2 2 2 98. 04 94.98
9 3 3 3 1 98.01 94.99
k, 97. 63 97.56 98. 09 97.17
k, 97.73 98.23 96. 88 98.27
Sl ky 97.72 97. 69 98.51 97. 62
g5R W2 R 0.10 0. 67 1.63 1.10
iEh F R C>D>B>A
Pk A, B, G D,
A A, B, C3 D,
k, 93.49 94.03 94. 06 93.58
k, 94.23 94.77 93.15 94.78
s ks 94. 86 93.76 95.37 94.22
ERES W% R 0.63 0.74 2.22 1.20
KR /(52 C>D>B>A
oK A, B, Cs D,
'fjﬁgﬁ% AZ B’_? C3 DZ
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S A Sy AR RS T H R TR S R 99.28% RN 96.35% T LA | 9 S SE R
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Table 4 Orthogonal design and result analysis of distillation column B,

I HE R4
R
AR B(#ERHME) C(IIFEL)  D(EAEET) /kPa i/ wi% R/ %
1 1(9) 1(3) 3(4.5) 2(10) 99.31 97.05
2 1 2(5) 1(0.5) 1(5) 98.42 95.32
3 1 3(7) 2(2.5) 3(15) 93.90 91.93
4 2(13) 1 2 1 99.22 96. 87
5 2 2 3 3 99.68 98.36
6 2 3 1 2 98.76 97.56
7 3(17) 1 1 3 97.05 92.67
8 3 2 2 2 99.57 98.34
9 3 3 3 1 99. 69 98.37
k, 97.18 99.53 98. 08 99. 21
k, 99.32 99. 46 97.36 99.35
. ky 99. 00 97.21 99.76 96. 64
g5 W R 0.32 2.25 1.68 3.00
A R D>B>C>A
K- A, B, G D,
el A A4, B, C3 D,
ky 94.43 95.53 96. 18 96. 85
ky 97. 60 97. 34 93.38 97. 65
hes ky 96. 46 93. 62 97.93 91.97
iR W2 R 1. 14 3.72 4,55 5.68
S RwnE D>C>B>A
oK A, B, G D,
it A, B, C5 D,

—H B AR LR AU A AT e —, B S B R AP A M A, B, C, D, WCRN i
FEARFAA A A, B, Cy D, FRIEHZR A2 1k Bk 250007, 256 5 B e i E T 2450 A, B, C, D,
B 13 PuE A, 565 5 Yetribkl, MR LE Ry 4.5, 3 NARAVE R 10 10 kPa. #0055 10 B 2 S0 50, 15 B8 T =1
P 5 i 99. 78 % MRN 98.57% M T LA L 9 4HEE . Ui, 15 48 DU H S & 43 B0k 94.25% LI
0 93.88%.
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(1) & s () A T2 AR & 0 BE AR 40 B ) RO B4 21 Hedl, MU R 3, 3 4E K 7
45 kPa. WLEIE T4 £ — BER 0T i A0 BRI 3K 99. 32% , M]3k 97.65% .

(2) ZHBEIE WAL TR A 0 35 BB, 5 15 Huutwl, B e 3, 3 WEAE R 18
20 kPa. IEHIETH — H B0 0 5 404501 35 99. 28 % , ISR AT K 96.35% .

(3) = HEEE A TR A 0 13 HOIEMEL, 5 5 Yttt l, MR ol 4.5, 3 B R 1 oh
10 kPa. JH I8 TH = H s 0 S5 & 0 B AT 145 31 99. 78% |, [RIUAC & 98. 57 % . [ml I, 155 28 DU H- s o & 0 B3 v 31
94.25% W%k 93.88% .
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