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Development and performance test of a water filter for Sapindus

mukorossi pericarps after extraction

TIAN Cheng, XU Daochun, XTAO Sai, LI Wenbin

(School of Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: In order to address the problems such as low efficiency, sticky and slippery workshop floor, and
waste of saponin caused by artificial leaching of Sapindus mukorossi pericarps after extraction, a new water fil-
ter for the S. mukorossi pericarp after extraction was introduced. The study proposed a “two-way rotation” as
the core concept of the new device structure. To verify the feasibility of the design scheme, a theoretical analy-
sis and a kinematics analysis of water filtering process were carried out. This study also used the prototype
made with additive manufacturing to execute the performance test according to the functional requirements. The
analyses and test results showed that the device structure was simple, reliable and practical. In addition, the
design of agitating blades with an axial drift angle & <<90° reduced the probability of pericarps build-up. More-
over, the average water filtration rate of the device could reach 45.83% and the average discharge rate could
reach over 85%, both meeting the design requirements. Therefore, the device can not only realize the separation
of the mixture of S. mukorossi pericarps and saponin, and the reuse of the mixture of saponin, but also improve
the extraction rate of S. mukorossi saponin, which makes it easier to carry out subsequent drying process and
promotes the mechanization of S. mukorossi processing industry. [Ch, 7 fig. 2 tab. 21 ref.]
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Figure 1 A filter for the Sapindus mukorossi pericarp after the water extraction

1.2 TiEIRIE
UK T AN 2A R 2B s, Y BESM R  RUPLEE ] IE 1 BERE I, IR OK JC R T R B A — g R
MRERE 1 2t AWK AT, FERAR s s sk e, R B AR E IR B O AR SR, AR M
WK AT BE 55 G FRHE 1, 3 A ZK ST, I MU 7K S PR T80 0 1) 8 28 9 7K M 2 O R
R A 2C Fro,  HAECE I 3 8l — s i [a] RV B K g e o L R, B Sl i A el e AL R S
) e, Hod K TG B8 SR B AR BE B Rl 3 DA — 8 R e e ot TSl A ik R, AR 1) e
i, ik G BT AR B W 3 I AR B U BE B 2l o 5% 25 RS A I B IR AL BN, R BRE T



950 FEIT N NN S 1 2018 4F 10 § 20 H

K AR A D Z 05 10 D HE RS Pk i A A, 2 S R K T A8 7SR B I K LA R SR B 5 2 B [
o E

A BEAA K B. IE#% i 7K C. Jx e ikt

4 KN, 8 WK SR, 14, BESM Ay 15 WK AN 16, P 7K A JEE 38t K 1
L7, WK SRR BE 7K 15 18, /K B TR s 19 iK1 %

B2 EkAe A RER

Figure 2 Principle of filtration and discharging
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Figure 3 Force analysis of the filtering Sapindus mukorossi pericarp
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Figure 4  Distance between the pericarp and the
Figure 5 Experimental prototype and main component

reference point



952 FEIT N NN S 1 2018 4F 10 § 20 H

R0, JFRAEHE AR BRI K N AR AR B R B, R TR EAR AR SRR my, FRESEERE, B
FEREA A T HRA b T4 2 5 SEIR A T & ACRARF IR A, PR BT & ms, BUF — M FEAS, B8 A
e (20%, 40%, 60%, 80%iH e, Wi H N 1400 r-min™), B FiADER, #EEZ 3 K-HT, %
g R R 1 s, UEATIE S R SRR S A A 6 R . BEUK R ny IR (9) Brs

n=(m—m,)/ (m;—m;)x100% 9)
KO ny RUEKE my Ry FHUEAG U85 AR B Bt ()5 mo UEJE R BB E (g); ms A TR HYR
it (g) o

1 TEAEETREOEKE

Table 1 ~ Water filtration rate of the pericarp at different speeds
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Figure 6 Pericarps before and after the filter at 60% of the Figure 7  Filter wall after the movement at 80% of
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Table 2 Consumption time and discharge rate of pericarps at different speeds
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