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Study on flocculation effect of water-extraction solution of Xiao’er Kechuanling
Oral Liquid with composite flocculants
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Abstract: Objective To optimize the purifying process of water-extraction solution of Xiao’er Kechuanling Oral Liquid (XKOL),
reserve more active components, and improve the clarity. Methods Given the impurity composition of the water extraction solution,
the flocculation effect of tannin and chitosan compositely used was analyzed in this paper. Tannin was added in the water extraction
solution in the first phase at the beginning of fast mixing, while chitosan was added in the second phase. Supernatant turbidity, the
retention rate of chlorogenic acid and the removal rate of impurity were set as main indexes to estimate the influences of the dosage of
the two flocculants, temperature, mixing speed, and time on flocculation. Results The optimal flocculating process conditions were as
follows: the dosage of tannin and chitosan were 0.250 and 0.500 g/L, the flocculation temperature was 20—30 °C, the fast mixing speed
and time were 0.262 m/s and 1.0 min, the slow mixing speed and time in the first phase were 0.131 m/s and 2.0 min, while in the second
phase were 0.105 m/s and 5.0 min. Under the above conditions, the retention rate of chlorogenic acid was 92.6%, the removal rates of
tannin and protein were 55.8% and 70.0%, the supernatant turbidity was 4.4 NTU after 24 h and 4.7 NTU after 90 d. Conclusion The
experimental results turn out that the method of using the composite flocculants in the treatment of water extraction solution of XKOL
could improve the removal rate of impurity, liquid clarity, and stability.
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Table 1 Effect of flocculant dosage on flocculation

HE /(gL @Rt ZBE /% Bk
B SRR OWME /% HEHER BB F /NTU
0250  0.250 86.8 375 171 28.0
0250  0.500 91.1 546 316 9.2
0375  0.250 86.4 472 276 33.4
0375 0375 90.8 536  29.8 22.7
0375  0.500 90.2 569  27.6 10.8
0375  0.625 89.7 554 263 15.8
0.500  0.250 84.9 418 127 37.1
0.500  0.375 89.5 527 10.6 35.0
0.500  0.500 87.8 544 280 11.7
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Table 2 Effect of flocculating temperature

on flocculation

WE 7 SRR R LERE 1% MR(ER SL
'C M /%  HEAM B ¥ /NTU
10 84.3 42.4 275 13.6
20 89.2 49.3 34.8 12.2
30 88.4 48.7 36.4 8.3
40 84.6 48.2 313 12.2
50 81.1 36.4 249 34.8
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Table 3 Effect of fast mixing speed on flocculation

PR/ SRR ZBRE /% ST R
(ms™h B /% AR ¥R /NTU
0.131 88.6 487 383 224

0.196 89.8 462 458 73

0.262 90.5 523 58.9 72

0.393 89.1 39.6 549 7.4

0.785 88.9 367 369 9.2

1.309 87.0 208 218 25.6
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Table 4 Effect of fast mixing time on flocculation

PP /1 SRR FRE 1% IS
min B /% WA ¥ /NTU
0.5 92.1 497 432 43
1.0 91.8 54.8 56.8 4.1
1.5 91.6 51.9 54.4 42
2.0 90.9 545 45.6 438
25 89.8 450 452 4.6
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Table 5 Effect of slow mixing speed in first phase

on flocculation
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Table 7 Effect of slow mixing speed in second phase

on flocculation

GRS 1 SRIRTRIR LERE /% TR MRGHRIT /SRR EERE /% B
(ms™) W% /9% EAMR MR /NTU (ms™) ME /Y%  EAM  BJR O /NTU
0.052 88.5 513 476 6.6 0.052 91.6 513 476 19.2
0.078 88.6 522 472 6.2 0.078 90.5 53.6 572 11.2
0.105 90.1 548 576 4.7 0.105 92.4 547 712 5.7
0.131 90.8 56.7  62.0 5.2 0.131 91.8 56.8 598 5.8
0.157 91.1 53.8  57.6 7.7 0.157 89.7 528  47.6 7.7
0.183 90.7 519 436 7.9 0.183 91.3 51,7 43.6 12.9
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Table 6 Effect of slow mixing time in first phase

on flocculation
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Table 8 Effect of slow mixing time in second phase

on flocculation

BRI/ SRR TBRE /% IE W
min % /9% HEER BB /NTU
1.0 89.9 495 573 6.1
2.0 91.2 51.7 64.6 43
3.0 91.4 51.1 61.7 42
4.0 89.9 50.6 60.6 5.8
5.0 90.2 48.6 59.6 8.5
6.0 89.4 452 59.8 9.6
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min BmE jy H|EAK ¥R O /NTU
2.0 90.3 479 356 9.1
3.0 89.2 51.1 41.6 8.7
4.0 91.0 56.9 56.8 7.7
5.0 92.6 55.8 70.0 44
6.0 89.4 52.7 53.6 9.6
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Table 9 Comparison on flocculation between single and composite flocculants

LBRE /%

byEW g / NTU

VOSLIWIRGR SRR R /% ‘ ‘
Ed=pii L4 JCE 24 h JHCE 90 d
By 88.3 62.3 23.1 43 15.6
L — 2B 94.6 447 51.6 1.1 3.5
LR B 92.6 55.8 70.0 4.4 4.7
Fz10 B—58MBETZLEMEILE
Table 10 Comparison on process conditions between single and composite flocculants
e SRR = / o/ R EE / M/ SRR R/ BLOHE] /
(g-Lfl) (g'Lfl) (m-sfl) (m'sfl) min min
H—{fi ] 0.75 0 1.300 0.260 17 20
S RCALE T 0.50 0.25 0.262 0.131/0.105 9 0
3 itie S 30k

B I SROME A A H I A B T 4
B FISESROME (1 H B2 54 0.250. 0.500 g/L, 2457
ML 20~30 °C, PR NS R] 735 8 0.262
m/s F 1.0 min, 55 1 B B ARG 400 1 B RS 45 1 (1) 43
S04 0.131 m/s A1 2.0 min, £ 2 [ BLKI P48 5
PPN E] 235004 0.105 m/s A1 5.0 min. i%41F T4k
JEERIIAR B RN 92.6%, 8 A IR 1 25 B 43
WA 55.8% 70.0%, {EIZAAF AT S 25 W0 E
24 h BN 4.4 NTU,

L —ff SRR B, A2 7 2R R TR
BT R AR T 11.1%. 18.4%, AbH 524
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