547 % %1
2020 4F

JEEAE TR AR (A ARBE2RR)
Journal of Beijing University of Chemical Technology ( Natural Science) 2020

Vol. 47, No. 1

SRR R WA, B B AL IR ZN BT 1], dERE TR ( A AR AR) ,2020,47 (1) 1100 - 106.
LIANG Yan, PAN DaWei. Use of vibration to improve a polarographic oxygen apparatus[ J]. Journal of Beijing University
of Chemical Technology (Natural Science) , 2020,47(1) ;100 — 106.

Bk A | HR B B 3T

I O

/.

k'

(1. P EPBEBR G AR T P EB AR R AR RS A SBE HEEIEGE, MG 264003;
2. PEPBFEEGE, dEat 100049 ; 3. H EFRLEBERERBIAIR L, 8 266071)

OB AR AR A R B T R B R DR RRE R A S AR R PR S R R R
o PLO ~ 12 V BRSO/ N iR AR R 3 R 5L, i s A AL TR A KA v IRl T B IR a7 ke e vRL R v B AR 7
FEMAE R RGEHE T IREREL SRR 52 5 PR30 % 3 bl i 2R S ARG I F) 52 ) | TR ST L TARTERE,
FH-53 [ YSI Pro Plus FRpx UK I AT 10 ELAR . S04l AR W2 AR S U 3 i S S5 100 T AR ik ik ) )
IR AALBIRRAE, 5 YST B EE S A AR XS 152 22 8 0. 147 mg/ L, H BT AL T BT R T 52 PR 7K B 4 1 fifk S

K
KA IRBh; Wk, Al TAEMERE; $hE
FE S ZES . TH703

il

El

W AR = TP I T A A KRR
SRR B AR bR L TR R R K
PRADIAGLE RN DL, 495 i S e J3E 8 B 3 AL R
S K AR A R T 2 HR B R AR R — o
JET DR A2 BE0H , e R AREEIEAR , K Ak, K
PRABET2) TR, 5 i SRS ) IE 8 S X 8 7K
TRIKOK ™ F7 BH A J2 X T BRI W ) <5 0 2 oA 25
SCE E R VAR AR I R R T R
R 0ot BE YR L SO Kk O 2 Al e AL Gk
AF TS X A AE T EEX KRR A T B B B
B TG A LR I sl AN A B B AR IR R
R D A RN B T 50 TS
FBCE O R AR B EL AT A 2 AR 2 M I A A
RTINS R e 2 A SRR

AR TR P AU ARG N S S B 7 R A i A S Ak
JEUSCRETE Il P AL , P A A /0N 55 KA v A S e T2
TEREM B OGRS A Fh A L A

Wk H . 2019-07-08
B—AEH . 1995 A i+
RN YN

E-mail ; dwpan@ yic. ac. c¢n

DOI: 10. 13543/j. bhxbzr. 2020. 01. 016

FRBNER B TR ) A F BT T A O TR AT
BRI T s A RS B AR A TA
IR IR B FE AU, 5 BRI KR e A 7% A
SR AR T SE PR A, Xt [l &, H AR B fifk ke
D5 R FHRE B 3 708 £ K AR 3 3 30 3 A6 0 b
PFEAAAR I E UL RS R AT e i P (L 0. 2 ~
0.3 m/s (W38 B A TR AU AL TR 25 A5 it £ 7K
PRPRREI 0 LA R 3R I FE 19 S80S, (HL G F el 57
FNHFER A BAFFENAS B B 2R IR T
TR AT A SRR AR

AR T —Fh HA 28 R 8 R G0 A i
AN, HAR B 2R Get 3l Vs 48U ASCFE R A DU 7K AR v A HE
AR , 38 AR FE K R SR Tk B AR Y
R SR 1 v G DU RS 0 k2 T4, DT AR
15 Y A B AR G SRS T IR AR
BT AER % ) BT A bEfE, 9 5 92 YSI Pro Plus
FREAGIAEXT L, E B T AR SCv A A AT 5k,

LA AU R

AR R AN A T A SEC RE I, 72 B L BH
AR 2 TRD I AR R FL T, BB AR F A 2R
PR AU O R D AR AR L S A
BRI A 2 8 ol B R A A, T 7 A L T RS S I
UL, B/ NS 7K P i S B IR L, SR



LA !

B A POE R AU Ik s X BOE - 101 -

SRR, E AR E R N PR R

FEA SN, 4Ag +4Cl- —4AgCl +4e”

FAM i 0, +2H,0 +4e —40H "

BN 4Ag +4C1° + 0, +2H,0 —4AgCl +
40H "~

3 S ASCRAGIN 2 9 | BHAR S g ™ A= T B I
H HFLAG R L e SR 5 AT R B O AL B P it B
F LA B B R A R

2 EBRAMKE T %

2.1 5
2.1.1 Sid

EALASR VB, A T SRR A R
47K (18.2 MQ-cm) , 32 [ Cascade-Bio #8457k {3 i
I K VKA 400 mL, SR IEEIE A A D R AT B
Sl WHREREN , el , K 2 AR Sdk
PABER B | FK G B A BT R B AL BT VE R | Wk
g DUoKA AR, Yk o i gl [ 245 4 Ak 2=
FIABRAF],

2.1.2 EERBEEE

0 ~ 12V BUR s il 8 /N B ik, TR IINT 4 0k g
HALA FRA T ; JYD —1AA BIA AU, 28 MR B 2%
IXEATFRA 7] 5 YSI Pro Plus TGN, 56 F YSI
LT B R T7 5 A T RHE A FRA A 3K R
BETE, WA 4 s L AR AR A R A A
JRPS3030D -2 AU A] i By fe s B U, TR YT 36 5ty v
R A R A F,

2.2 EWHE
2.2.1 REAKHEL

FHHLF 3B K HER AR 1 g WAL ER M .1 mg
ANAKGEME (AR B TR 4K, R R
500 mL, B il )% 2 ¢/ 1 TEEIK
2.2.2 fafeig BOKH &

TE LR B -260 fHEK G L L — 25
JESRL A , ROk 2 IR KRB IR KRR
TORG B TER K T B FH S SO ] KR TR R 2 5 4R
1.5 h, SR J5 /K AERRE 30 min, AR AIEEK
2.2.3 RFHXAMEREARLLEE

ARSCHTH JYD B A ) AR B il g E UL B
FEL R PH AR, | F AR PR O RUAR I T 34 S Mg
BEIE ANENM AN S AR, AR R A Y
R LIT 4 353 (1) iR QBB B 1Y) i
BB (2) 21 Pe( 46 75 LR ) 5375 AU 55 2 R Dt o)

IR 5 (3) Ag/ AgCL( S LL iR ) LIIETETE X 98 28 7E
RGO 2 L B FHAR 5 (4)0. 5 mol/L 5
AHR A B AR, RS S I DR A I B I
PRIPIBRTHYZY 4 cm 1 M1 247 5 Ry PR BE B YL 2
M TEAR AR R ER AN BT TR Bh 3 B/ NIk /N
I8 5 AT B R AR AE IR B AR R Bl
2.2.4  HR3h XAMEA I ASGAR
IS E RS A R GoR BEERIWE 1 Pros, 78
SRR AR HL 5 min 5 B ST EAR E
MRS TE  JYD R AT« I B2 4, T A% 8 s ik
TRFEIRLEE s SRS R W 80 1Y, T IR “ A OE " e, fiff
Vs S0 7 (55 IR B X 1 T AR RN A — 3K
i e /N EL TR F U 1 iR B0 R i 78 AR A
A TKAE R | R 1 A ARk B /s BORR O S 1
AR AR ERIRE R
—

AT R L g P A R

—
00 OO

L

o
[==]

K1 RshABE A AR G A

Fig. 1 Schematic diagram of the vibrating polarographic

dissolved oxygen system
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Table 1  The dissolved oxygen concentrations in different vibration systems with different vibration intensities
Bk A R AR/ (mg- L)
3V 4.5V 6V 9V 12V 16V 20V 24V
3V g4usk 5.10
0~3V K 5.13
0~4.5VH 5.55 5.68
3~6VHl 5.70 6. 10 7.13
0 ~ 12V WURZh 2 6.25 6.30 7.45 8.39 8.38
0~24V 7l 6.53 7.68 8.38 8.38 8.4 8.38 8.37 8.33
9 : VA R AR R 4 P
_ H P& 4 R A [ KR e H ARG I 81 A 9 i R
29 i WPEAT 0.2 mg/L BYDRZE . 1T /KAEAS B 1V ik 4R
= VR b 2517 AR/ 22, OF EL TYD L S IORE HE
% i 0.2 mg/L, BT LAT] LA A 7K RE B X6 3 sl 0% 33 760 %5
= o —— gk SR P BETC R T
o —-35 o/ LSALERTE IR
—— g ki K 9
%2 4 6 s 10 12 U om T e e
EENENAY L sl
B2 IR VAT ARG B T 36 R i 2 :
Fig.2  Variation of dissolved oxygen concentration with g T
voltage in different water samples g
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Fig.3 Dissolved oxygen concentrations in different

water samples
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Fig.4 Variation of dissolved oxygen concentration with

time in different water samples
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Table 2 Dissolved oxygen meter salinity compensation

indicators

FHWMA FRERE FRRE R

A~ =

”Ef/ WRETHIE, T, BEE AR

LD L) (mgl ) (gl %%
10 9.35 8.95 8.791 1. 81
20 9.40 8.45 8.282 2.02
30 9.20 7.65 7.523 1. 69
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Fig.5 Variation in dissolved oxygen concentration with

duration of nitrogen flow
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Fig. 6  Plot of dissolved oxygen concentration curve
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3.7 £ K5/ H

R iiF 5 A 3 AR 1 R i A AN R S
P, MR R 5 8 A AR S SR MR ) 2 6 A
6 UM B il AR IR E 228 0. 073 mg/ L, 38/
TFEZEAMMEME M) 0. 15 mg/L'™ | F %R sh 2
TR AN R A M R P R AT
3.2.8 &4

ST 2l M T A S, R IR
T AR B 2 i A8 i AR A X S A ) e Al A i



. 104 - R TR A2 (A RBRAR)

2020 4F

J& 5 h, %5 20 min SEHC—REHE , 25 R A& 7 iR ,5h
TSR 75 i SR AR 250 0.2 mg/L, A T7E
X BN [E] AN AR5 25 7 — 2 1 AR Ak, 9 i AR e
JEE B EES TR 22 R 1E R B4, TR T LLUCA % 4R 3h
OB RV S G S P A, B M8 S B I (1] 1) 32
SRR
9.0

8.5

oL S Y e e s

o750
B 440
& 70
by

==

e & /(mg - L)

6.5

6'00 40

80 120 160 200 240 280 320
I+ 8] /min

P17 5 h i 40k B2 B I ) 22 Ak it 2k
Fig.7 Plot of 5-hour dissolved oxygen
concentration against time
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XPASGER A T2 e B, ARSI i 420V R 0. 09 me/ L,
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BN A EER 5 (3) B bR B 2 R 1T o, A
AN Y E N 8.7 mg/L, YST A28 K6 0 i Ky
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WA ADA A iR 2230/ o BRI DA | 3 A 4t SR A0
FEU YSI AR A I 25 o w
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R I 58 AR SCHR Bl M i 28 i S A S BRI
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Table 3 Vibrating polarographic oxygen analysis and YSI in the monitoring of actual water samples

INErars %2 INE RS = INErarS YSI %A YST i YST i SR e VoS il VR

TKEE WL/ WETIE, WA 2/ WL/ WEESEIE,  BEbRUE DT 22/ Z8/
(mg-L™") (mg-L™") (mg-L7") (mg-L7") (mg-L™") (mg-L7") (mg-L™")
8.4 8.51

ik 8.4 8. 47 0. 094 8. 47 8.48 0.019 -0.017
8.6 8.47
8.0 8.07

EE S 8.0 8.03 0. 047 8.08 8.06 0.017 -0.03
8.1 8. 04
8.3 8.3

HE T T 7K 8.3 8.3 0 8.3 8.29 0.019 0.01
8.3 8.26
10. 4 10. 62

=Jemk 10.5 10. 43 0. 047 10. 58 10. 58 0.032 -0.147
10. 4 10. 54
8.9 9.0

FEUE A ERIE K 9.1 9.07 0.125 8.9 8.91 0. 066 0.153
9.2 8. 84
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Use of vibration to improve a polarographic oxygen apparatus

LIANG Yan'?  PAN DaWei'***

(1. Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences, Yantai 264003 ; 2. University of Chinese Academy of Sciences, Beijing 100049 ;
3. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract; Based on the polarographic theory of the determination of dissolved oxygen, an accurate, rapid, stable
and highly automated vibrating polarographic dissolved oxygen apparatus has been designed. By using a 0 —12 V
double vibration miniature pony as the vibration system, the oxygen sensor was driven to vibrate in the water to
compensate for the oxygen consumed at the cathode over time. The effects of varying the vibration intensity, salinity
of water samples and other factors on the efficacy of the measurements using the vibrating polarographic dissolved
oxygen apparatus were investigated. The results were also compared with those obtained using a YSI detector. The
experimental results showed that the performance of our vibrating polarographic dissolved oxygen apparatus meets
the national standards for dissolved oxygen measurements, so that it might be successfully applied in the measure-
ment of dissolved oxygen in actual water samples.

Key words: vibrating; polarographic type; dissolved oxygen; working performance; salinity
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