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Abstract: In the process of microwave heating, the accuracy of temperature will directly affect the chemical reaction rate and the
performance of the prepared samples, so the accurate measurement of temperature in the microwave field is of great significance. The
traditional temperature measurement methods in microwave field are reviewed, including the limitations of thermocouple, optical fiber
and infrared in the application of microwave field. In view of the limitations of traditional methods, a new type of temperature
measurement method ; metal-organic frameworks (MOFs) thermometry. It not only has a high degree of adjustability, but also nanoscale
MOFs particles can achieve temperature measurement at the micron or submicron level, which has attracted extensive attention.
Analyzing the research results of dual emission MOFs thermometry and membrane thermometry in recent years, and reviewing the
methods of optimizing MOFs thermometers, the future development of microwave temperature measurement technology was discussed.
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Fig. 1 Microwave absorption of different materials
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Table 1 Comparison of temperature measurement techniques in microwave processing
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(DMBDC=2,5- " W& 5-1,4- 2K — W) LIk, & Fh Eu,
Th-MOF MR A W TT & VR S —Fop 8 4 &6 TR 31
TR, KEEERIER Eu Th-MOFs & YR T
AR B R 2 ZEAIRIR (<100 K) ™7 i (100 ~
300 K) 750 G AR T (298 ~328 K) 7SN g EE Y L
{HZRERSE B 1 (>450 K) %0 R fdi B 3T B B i
N R TE AT SRAR D Nk 2 i

XS MOFs 8 B2 13— A~ R G0 1 W5 > 57 &
Hs X TR R S0 Y MOFs TR TR LA B
B AU B T L EL A i o PR | s T 43 B R R AR AR

(4)




1 7 FH it 1 103 B ) 2 vk R B g b - 227 -
- 1.0 10
& 0.8t
R )
B2 a6
| e o4t }
7 § P Rl T 4
/’ Z :‘,‘ r 76)1(? <© = 5D077F2
2 o 0 o T
400 450 500 550 600 650 700 40 80 120 160 200 240 40 80 120 160 200 240
WA/mm BE/C WE/C
(2) 340nm KW FEu, , Th,,, BDC- OH (0) AL FT0 FIEC MHRLEE (o) To FIEw KIZEA FIELEE F 1%t
FEARRREE T K &5 (b) Fluorescence intensity of Tb* and Eu? B LY

(a) Emission spectra of Eug , Tb . BDC- OH at

different temperature under 340nm wavelength

at different temperatures

(c) Fluorescence intensity ratio of Eu**
and Tb® at different temperatures

PSS M1 A B I L A s R

Fig. 5 Schematic diagram of ion emission intensity changing with temperature

S RERE N T — SR S R T B ek i i & 24 4518
B0 . 5 0 17 72 ) LA R ORAROR 0 l IE FOK 3 B g )
KEEREH) Zhao %57 M d ] Eu® /Th* IB4A MOFs 1E 44
DK E TR AR A FL 0 RE R B0 R 4 e R 3R 1T, R 4l
AT X T 3 P RO A T8 1 A T
77 8 B IR X SO S A T T B0, Eu™/Th IR A
XUE S MOFs AL 2% B 16 Z AR G54 Z e DL

x2

FLBE AT 8 0 e a5 A AL D I AT 3 Y R A
TESICAR IR AL SAAEAL ™ AR ™ S sl
BTG, SR, MOF A4 44 ) 4 Jo P A1 AN b
TR LA Y AP S BIT R R, AT MOFs B4R B 2
ORI THERE R AR, 5341, MOF B RHE #0414 2 i
HELLSEBLE 2] oA X AL FR ] T Ln-MOFs %GR 119
L7335 EleNS TR

A Ln-MOFs 7£i8 ESE Bl R KX REE (S, ) FANTRLR B (T, ) T E Ay PERE

Table 2 performance of different In MOFs in temperature range, maximum relative sensitivity (S, )
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Ln-MOFs TR/ K S,/ (% - K™") T, /K S CHk
Euy, 0060 Tho. 9931 -DMBDC 10~300 / / [84]
Thy, 99 Eug o (BDC) (H,0) , 300~320 0.37 318 [77]
Ad/Thy_g99 Eug, o0 /BPDC 100~ 300 1.23 280 [90]
Thy_ g9 Eug 0 BPDA 298~318 1.19 313 [81]
[Euy(L); + (H,0), - (DMF),] - 16H,0 10~150 0.12 150 [87]
(Me,NH, ) ;[ Euy(FDC),(NO;), ] - 4H,0 12~320 2.7 170 [86]
Eug, gss Thy, 4o BPT 293~353 7.22 353 [82]
MOF-5,[ Zn,0(BDC); ] 303~473 1.8 473 [95]
Gdyy 995 Eug s TPTC 313~473 4.67 313 [13]
EuW,,@ Th-TATB 200~ 320 2.68 300 [88]
Theo Eu jo-MIL-68-HL 12~240 9.4 12 [102]
Th 976 Eug, 044(2,4-DFBA ) g phen, 77~300 2.3 300 [79]
Thg_gpes K, go36-DCPTP 150~300 21.5 300 [103]
Thy, g7 Eug ¢3(L) (ox) (H,0) 250~ 340 1.38 340 [91]
Eu-MOF/Zn, GeO, : Mn** 298~343 4.1 298 [93]
Eug 3;Thy ¢-BTC-a 313~473 0.68 313 [94]
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