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Development and application of multi-row machine recovery system
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ABSTRACT: Objective To design multi-row machine equipment recovery system, improve product quality and
yield, and reduce production costs. Methods A self-designed multi-row machine recovery system was designed to
collect the lifting powder formed in the production process of the multi-row machine into the material bin of the
recovery system through the material collection pipe of the recovery system, then the fine powder in the bin of the
recovery system was transported back to the extraction pipe of the multi-row machine through the material recovery
pipe, and the material in the extraction pipe enters the silo of the multi-row machine and was further bagged into
production products. Results The labor intensity of employees was reduced by multi-row machine recovery system,
and the cleaning time of single dust removal equipment per month was reduced by 22 h. The average yield of
probiotics was increased from 94.68% to 99.71%, and the yield was increased by 5.03%. The yield reached the
standard yield range of 97%-102%, and the annual cost of raw materials of 7.344 million yuan was saved.
Conclusion Through the development and application of the multi column machine recycling system, the
production of waste powder in the production process of probiotics is significantly reduced, the production realizes a
virtuous cycle, reduces the pressure of environmental protection, saves the cost of raw materials for enterprises, and
achieves significant economic benefits.
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Fig.1 Multi-row machine production process
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Fig.2 Dust removal equipment structure of multi-row machine
before transformation
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Table 1 Yield of probiotics before improvement

FEERRAFRA(L g/4%) fHmAs AR BRE%
i A TR A TRORE 404760 379000 93.64
i A TR A TRORE 404760 375500 92.77
i A TR AR TRORL 404760 375000 92.65
Tt A TR A TROR 404760 383000 94.62
# AE T A OR) 404760 394600 97.49
28 4 TR [ AR TRORE 404760 368714 91.09
i A TR A TRORE 404760 387000 95.61
i A TR A TRORE 404760 391800 96.80
i A T AR TRORL 404760 390540 96.49
Tt A TR A TROR 404760 387270 95.68
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Fig.3 Structure of material recovery system of multi-row machine
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Table 2 Determination of quality results of recycled powder and normal powder mixed in different proportions

5T H PR 2K AL IR IER =11 [k IER B=1:1.5  [EOkIEH Bi=1:2
BE RIS NAFEHLE - FFEME FFERE FEME
K4y <7.0 % 2.14£0.03° 1.92+0.13% 1.90+0.20°
K5y <3.0 % 2.9+0.1° 2.940.2° 2.940.1°
K5 BE <0.2 - 0.077+0.009° 0.060+0.009° 0.065+0.009°
EHF(N*6.25) =27 g/100 g 5.0£0.4° 4.7+0.2° 4.6+0.1°
g <0.6 g/100 g 0.14+0.2° 0.23+0.2° 0.11+0.1°
WKL &H =92 g/100 g 18.6+0.2° 18.5+0.1° 20.5+0.3"
[z <1098 kJ/100 g 97442° 976+4° 990+5°
RIE R =65.0 g/100 g 71.2+0.3° 71.8+0.7° 70£0.7°
i <120 mg/100 g 115+4° 118+5° 116+2°
(LA Pb i) <0.9 mg/kg 0.04+0.02° 0.06+0.01° 0.02+0.01°
AL As 3T) <0.5 mg/kg 0.02+0.01* 0.020.01° 0.020.01*
BIRA Hg 1) <0.1 mg/kg 0.004+0.001° 0.004+0.001° 0.009+0.001°
LR T S =1.0*E6 CFU/g (7.0£0.3%*1E10 (1.05£0.3")*1E11 (8.5£0.6")*1E10
A <50 CFU/g 7£1° 843 10£2°
S U e HrA A
etamasky "> M mel00CRUE Fra R TR T
M=1000 CFU/g
IR n=5, c=0 I}, m=0/25 g 125g e FFERE A HLE

TE: B LAAS [8) 508 09 (8] — 47 g 18] 22 5 2. 35 (P<0.05); A HH R) 7B B /R A dh Z [ B0A B35 28 57 WL AL (colony-forming units,

CFU).
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Table 3 Yield of probiotics after improvement

THMBFR g/4%) /A% BB IE%
8 AE TR AR PAOR 404760 404300 99.89
24 TR AR TRORE 404760 402480 99.44
i A TR AR TRORE 404760 402800 99.52
28 AE TR AR PAORE 404760 403000 99.57
24 TR AR TRORE 404760 403600 99.71
i A TR AR TRORE 404760 404600 99.96
2 AE TR ROk 404760 402700 99.49
24 TR AR TRORE 404760 403800 99.76
i A TR AR TRORE 404760 404000 99.81
8 AE TR AR EAOR 404760 404700 99.99

WERF-HE 99.71
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