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35 0.1371 0.9998
40 0.1384 0.9998
45 0.1349 0.9997
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W, SIS BRI ML 5, 45 R 7 TR,

7.4

(2)

_____

N
w

.........

333884848

_____

SN
- no

X
=]

598 /arb. units

L)

5}

o
©

6.8 L L L - L L
0 100 200 300 400 500 600
R /A

SR /arb. units

&

—-0.4

e @
oW

<
333834848

{ii/arb. units
o

.:4
~ i
|
e
F

f55

B
|
o
o

|
e
o

|
e
B

300 400 500 600
R/ A

K8 Tip = 26.7—27.2 °CEENMLHERE (a) B
e $ 0 AR IF TR RERT 1 16355 (b) N BRI 16
55 () MEERIEGH L5 5
i B 7 IExT 6 A B R A BRI AE 5, 1E
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#£3  UA{E5 RS IR E W m L

Tup/°C  WEARME (EIET) AR (RIF) Wtk
26.7 0.4803 0.4681 0.8264
26.8 0.4695 0.4522 0.8343
26.9 0.4559 0.4315 0.8319
27.0 0.4452 0.4128 0.8264
271 0.4322 0.3935 0.8104
27.2 0.4265 0.3845 0.8031

Sy i B AR SCHRE B R SRR R R AR
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JE ok R P2, B N B R [ 9K B (50 1076 Al
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T b NWE S KPR . S PG
T RAT B/N ZREI A, R
y = 0.459102 + 0.014164, (11)
y = 0.48432x + 0.003824. (12)
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AR U R S AR A T B R B, AR
5.2%.

5 %
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BRJE, X R AR BRI, A B 5 15 5 &
EAE 0.8 BLL, 15 S WA 13 2 W 8 25, Ab B e
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Abstract

A new method of background elimination and baseline correction is proposed, since there are background signal
and larger baseline signal in the first harmonic (1f) of the tunable diode laser absorption spectroscopy (TDLAS). The
laser-associated intensity modulation signal, electronic noise, and optical interference fringes of the 1f background are
analyzed. Harmonic detection in none absorption spectral region (HDINASR) is used to eliminate the background
signal. Then the relationship curve between current and intensity is given in different operating temperatures to design a
remaining baseline correction method after eliminating the background. The principle of background signal searching and
the LabView software flow chart are also given. The TDLAS experimental system is designed to detect hydrogen fluoride
(HF) gas. According to spectral line selection principle, the absorption line —1312.59 nm is selected, whose operating
temperature is set at 27.0 °C and the background temperature is set at 30.2 °C. After eliminating the background and
correcting the baseline, signal distortion is significantly improved and baseline is corrected. Then it is verified that the
method is valid at other operating temperature of the laser (26.7-27.2). And the improvement of HF gas concentration

is quantitatively analyzed. It is convenient for the subsequent processing of 1f signal.

Keywords: tunable diode laser absorption spectroscopy(TDLAS), first harmonic, background elimina-

tion, baseline correction
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