a4k FEo
2017 4E

JEEAE TR AR (A ARBR2RR)
Journal of Beijing University of Chemical Technology ( Natural Science) 2017

Vol. 44, No.6

REEZENRERE

A A S

TTRBERINEELK

R B EE

(1. dbEfb TR B2k, JbaT 100029, 2. bRtk ks i klE 5 TRk, JLat 102206)

B OE. BT AREMALIEA I AR R AR T — RIE S b B R A A A B LR AR S 2
PR 2 PR AR 2 0 TR | RO (A/D e S g A B 50 J HL(MCU ) L R A7 A BRI 5 731 59 45
RS RRTE LED R AR, 52 ok rhar AR ZE il i, FIH N, N-ZZ X5 e (DPD) S ik 20 1
PiiE M4k, 3T STC89e52 MR ALk, S5 A SCO184 FELRA AT ik, 45 R R+ R G HA
B R M S AT AR ARXTR 22N T 5% , BERCI M 5 UK /K I EZi i

KR AN P F oA BAPLMCU) SR

HESES: 0657

i =7

AR FK B 3 — DOk — et | b
201/ 22 [ S AR S A I 8, (H R SR K R4
PRI R R 45 6 2 P e 0 AR 1 = S H e
1977 AR 3 %5 [ R e il T — S804k &0 75 01 B
TR, FRE 80 AR IS Al & A
FERAR G wi— B TR K I B

TRAEEE SRR SR B, BAE
ATRART B R 2 — R AL A AT A CRC, 2
% NH,CL NHCL, #1 NHCL, 25 ME ik a9 ; 5
— KRB B A, SRR AR R BT
OCL~ AR T HOCL %, BRA Bk AR THAE S,
XoF 2% SR ARGE I BRIV 6T 7K Hh e B 1 A R, 7Rk
ST AT A2 R — PR | v 1) o
TR, B I BV B AT AR EE 10 77 mol/LL
(ZRET)V AU 2, Mk B , R 1
AL AL 534 b s AR KAV ) AL e
Pk, R ETE T AT R A B, AR D B
WA S AR SCRIFSE T A S IR AR 1 R B B T
Jer A B AR 3 2 A B LA RE LA S L T 4%
SR 22 G0 b A 1T 010 225 1) B 3 dm R i A, 5K

Wk B : 2017-04-06

HEWH . ERARBFE4S(61771034)
B—EE . B 1992 i mitE

= W IHERR A

E-mail : gengzh@ mail. buct. edu. cn

DOI: 10. 13543/j. bhxbzr. 2017. 06. 019

BT ARG B 5 WA 8 5% 1 S5 2

b R FE A2 UK B

I RAGREEN SR TIEREE
AU LA B R B, U S R

o PR 2 T3 o 45

B2 0 00 D O A ) A A 2 1

IREEWE 1 FTR

p M o>—anc,
150 mVAL & s
ERe N
[ ] N —
D
<-—--__ 2
D |
d_ X
C‘__ . 4
[ e e :
s

| —fZIRERIIE 3 2—STRFHARR; 3—HR AR ; 4—IR AR
REPEPEZ PRI S— il ; 6—FrllEi,
K1 REGRE R B
Fig. 1 Schematic diagram of the residual chlorine sensor
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Fig.2  Work flowchart of the residual chlorine

measurement system
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Fig.3 The current to voltage circuit
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Fig.4 The differential amplifier circuit



- 120 - A T2 (A RRER)

2017 4F

TIOR3 G AD620 S8 2 — KA A
A EE AR IO AR A TR B — A E PR R
25 W50 R 1 ~ 10000 , BLA 3w kS BE Ak 2R
PAHL A RN 50 wv, FARR HE RS IR A, AD620
O R AERE A i B R AR D AR M AR 18 A T A
— R, PR LA S EORAT B 1000 13, i
LRSS A0 ~100mV,
2.4 TR KEBE

Gt 25 ORI RS 4R 0 ~
0.1V, N THRES A/D BRI EES 720k
507 TR R B i 1) F PR R AT 1 — 2B IR TBOR
WESTE 30 db Zidy o 2B AP OR A R A Ll
1%, 1) FH P AR PR A R 2 B R M OO
LR A E 5 FR .,

VcC cl
0.1 uF =
L o
Input 1\_} 8 "~ ulput
1 A | n
[ T e
— 3 ¢ -
R2 ¢\D INA128 GND
i 3
0.1 pF
vce -
GND
E IR, 13 GG Y

Fig.5 The second amplifying circuit
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Fig.6 The A/D conversion circuit
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Fig.7 The MCU processing and display circuit
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Design of a residual chlorine on-line detection system and

MCU programming optimization

CHEN Chong' LI Zhe’

QI Xin'?

GENG ZhiHao'*

(1. Faculty of Science, Beijing University of Chemical Technology, Beijing 100029 ;

2. Food Science and Engineering College, Beijing University of Agriculture, Beijing 102206, China)

Abstract; A signal processing circuit has been designed based on the principle of a residual chlorine sensor. The

output current signal of the residual chlorine sensor is input to the microcontroller unit (MCU) circuit through the

current to voltage circuit, the differential amplifier circuit, the second amplifying circuit and the A/D conversion

circuit. The result is displayed on the LED screen by MCU processing. The online measurement of the residual

chlorine value is thus completed. N, N-diethyl-p-phenylenediamine ( DPD ) spectral photometric measurements were

used to obtain a calibration curve. A STC89¢52 single-chip microcomputer was used for the optimization. Compared

with the Hash SC9184 residual chlorine online instrument developed in the USA | our system has better stability and

reliability ; the relative error is less than 5% .

Key words: residual chlorine detection; sensor; signal processing circuit; microcontroller unit ( MCU) program-

ming optimization
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