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An oxygen concentration measurement method based on paramagnetic properties
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Abstract: Three commonly used oxygen concentration detection systems based on paramagnetic properties at home and abroad

are introduced in this paper and an innovative magnetic pressure measurement system based on paramagnetic method is further

proposed. The special physical quantities of oxygen, strong paramagnetic properties, detected by three kinds of detection systems

are studied. The detected measurements, such as thermal magnetic convection, pressure difference and density gradient, are used

to calculate the oxygen content in mixed gas. The information about the three kinds of analyzers, namely thermomagnetic

convection type, magnetic mechanical type and magnetic pressure type, are also introduced. We compare and analyze their

principle, internal structures and working mechanisms to made readers understand the three kinds of analyzers more clearly and

thoroughly, so that they can choose the appropriate analyzer to detect the oxygen concentration. Finally, the composition, structure,

working principle and waveform display of the proposed innovative measurement device are briefly discussed.

Keywords: oxygen; paramagnetic properties; magnetic pressure type; magnetic mechanical type; thermomagnetic convection

type; innovative magnetic pressure sensitive system
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Fig.1 Comparison of oxygen molecular distribution between non—

magnetic field region and magnetic field region
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1: Inlet of reference gas

2: Current limiting device

3: Reference gas

4: Micro flow sensor

5: Inlet of sample gas

6: Sample chamber

7: Paramagnetic effect

8: Electromagnet change intensity

9: Sample gas and reference gas outlet
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Fig.2 Magnetic pressure oxygen analyzer



3 MARAE, BTG ) S R AR I Ty 2k - 329 -

1.2 BEHUE

1.2.1 BENBGENEEAE RV SRR 2258
JiH A 2 EE B ARL A IR R LA A 3 A AN R SR
YR BE )™ A B I ) A i R A R S %
o AN[E] RURRED U R T B — RO 52 50
PSR IIT, B HOLIR A BTl AR
INER AN I RES A AR Z T8I s 22 2x A fi /)

ERIERE , 7 LAsK 22 0 2 ), SEPs L2 e s T Ak
I ERLR B A ERRAS o 2ad Rom 528 nT LU

H R /NERIESS F RE OIS DL T, RV 3 JE B F
o7 O e B/ N D0 R L TR A SR P B R R
S/INER I Qi Fr1 BE AR LU SE 2R o BT LA, REATLAR
8 B B T LR SR DAy« 8 i A S I N R Y
(e M3 ek FE o 2% MR AR R i R
122 WX ESWREHTIERE WE3FT
71, B AR TR T T 50 PR o JRE AR S ) A X
e, A PR R A e P T 18 I — 2% R AU AR e A
5K 22, PN WL IR S 0 A /N ER T 4 S o 11 5 T
g2z b A/ NER S 5 22 A AR AT Y- TSR B, IR
R/ NERTE RS Ff1 BE R4 o B IR S 2 U
AT S, TR SRR R, 2 AR ]
Br i, Wi )/ NER A2 H RN SE w2 LAsK 22
BhERe . X T e mal SCE RN S22 R B )
FERIVER o AR, sk 22 2 7= A IR/ N ER e G ) 52
BIIHE, PIAS TR R A 22 IR B EPIRZS 7 BT LASE
B P AR R SR R B R RO R B RS
PRZ 3R B P AL W R B /N R 1Y
ke A . KR SEIR AR - /NER I i e #0152, fiE
(422 S e A P A R R

1: Rotating torque

2: Restoring torque

3: Wedge pole

4: Non-uniform magnetic field
5: Recovery current

6: Power supply

7: Double electro optic tube
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Fig.3 Magnetic mechanical oxygen analyzer
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1: Wheatstone bridge
2: Measuring ring chamber

3: Gas outlet

1 \L 4: Horizontal channel

5: Uneven magnetic field

6: Gas inlet
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Fig.4 Thermomagnetic oxygen analyzer
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