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(A Study on Improvement of Liquid Aluminum sulfate
Manufacturing Process Using Automation Measurement System)
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Abstract In this Paper, we have Improved the Manufacturing Process of Liquid Aluminum
Sulfate using the Design of Automated Measurement Systems. The Manufacturing Process of
Liquid Aluminum Sulfate uses a Large Weight. The Quality of a Product Depends Highly on the
Proportion of the Raw Material Input in the Production Process. Therefore, it is Very Important to
Accurately Measure the Amount of Raw Material. For Automation Design, Load Cell Sensor
which can Measure Large Weight Accurately and PLC Technology which is most used in
Automation Process are Applied. The Content of Aluminum Oxide in the Aluminum Sulfate
Produced before the Automation Design Varies from 8.023% to 8.250%. However, after Automation
Design, the Amount of Change from 8.09% to 8.19% was Greatly Reduced. As a Result, we could
Reduce the Quality Defect rate Due to Weighing Errors and Reduce Safety Accidents by Applying
Automation System.

Key Words : Automation Measurement System, Factory Automation, Smart Factory, Load Cell,
PLC, Aluminum Sulfate
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Error
amount
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£20Kg

Table 13 Zt}.

Input
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Table 1 AL(SO,)s; Manufacturing raw materials
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Fig. 1 Schematic diagram of the automation system
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Table 2 Detailed specifications of the LC-82185-

TO15 sensor
Model LC-82185-T015
Rated Output 2.0£0.004mV/V
Combined error 0.03%
Creep for 30min. 0.03%
Repeatability 0.02%
Zero balance 0.0+0.02mV/V
Compensated Temperature Range -10 ~ +40T
Operating Temperature Range -20 ~ +80T
Recommended Excitation Voltage 10V
Maximum Excitation Voltage 15V
Input Resistance 800 + 40
Output Resistance 7000 £ 7Q
Insulation Resistance >2,000M &
Temperature effect on Zero Value 0.03%/10°C
Temperature effect on Output Value  0.015%/10C
Max. capacity 15tf




A Study on Improvement of Liquid Aluminum sulfate Manufacturing Process Using Automation Measurement System

3 Wre7) ¢} A25 wkg 7] zbzhe] shEol 470 9
stsAlAE AAS o] 5] Abzlo|tt. Fig. 2(c)&
st AA FiES gdiste] ZG Abxloln 1
o] F7Ho = Aol olsle] Y7o FAE
gzl FAol wEt 2Azoz ASHTh b
FrlE Az HA do] HA o vEgR 7t ¥4
NN &FFH F Ao &FFHO] o] FojHok
th ol5 93te PLCE AHg3te Abs Aol Al
eS A7 sk

PLC(Programable Logic Control)@ E3}3l A
Ar ANrdS 2oz npitoe] ALEx7F A}
AYstE 2 wE Unitelt}. PLCE o] &
st AAE ey, Panel AFE #9H, 3

A= A &+ 3

= A4 % A

(c) :

Fig. 2 Photograph before and after installation
of load sensor and PLC system
(a) Before installation
(b) After installation
(c) Sensor measurement board of
load sensor
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Fig. 4 Results of load sensor performance
evaluation after installing a flexible
joint between reactor peripherals
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Fig. 5 The content of aluminum oxide in liquid
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