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Study on the Portable Ultraviolet Fluorescence Analyzer for Determining SO, Concentration in the Ambient Air
FENG Yong — chao,HU Yong, GONG Ling et al
Abstract
od] The monitoring value from the ultraviolet fluorescence and formaldehyde absorbing methods by standard gas samplings and ambient air was
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[ Objective ] The aim was to determine SO, concentration in the ambient air by using portable ultraviolet fluorescence analyzer. [ Meth-

discussed through comparison experiment. [ Result] The results showed that the two methods have obvious deviation except through the absolute
error evaluation when the concentration of SO, is less than 5 wI/m’ ,while the deviation of two methods was less than 10% when the concentration

of SO, is more than 5 wL/m’. [ Conclusion] Ultraviolet fluorescence method has advantages of high sensitivity , real — time , wide detection range

and good repeatability ,which can be used for determining SO, concentration in the ambient air.
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Table 1 The basic parameters of two different methods

) o WS AY B S RERED
ik Mt it Moo Saning
Method Standard . & nphng
property instrument time
BB ]y - 3 s A sty
L HNE 1 Ultraviolet A shik 1SO 10498 831 BrhFEOE S0, S BLSH
fluorescence method
F ik FILik HJ 482—2009 IBFR 2050 25 B RELRGRAERY  /DIHESRBER Ly 0.5 L/min, R
Formaldehyde method FERFE] 1 h
TE < SR JE AR R A )
Note: Sampling height and environment are the same.
R2 SRKAEMZE £3 HREHRIIEEE
Table 2 Multi — point calibration curve Table 3 Minimum detection limit and precision
N 3
HeER RS S A VR 30, //pl/m
Calibration Test gas conce- Analytical instrument Test times 0 20% 80%
point ntration // pL/m’ response value 1 0.4 100.6 404.6
1 0 0.5 2 -0.2 102.1 406.5
2 50 52.5 3 -0.3 103.2 408.6
3 150 151.7 4 -0.1 104.2 406.5
4 250 250.0 5 -0.4 103.5 410.2
5 350 350.0 6 -0.2 102.6 405.4
6 450 449.0 7 0.1 103.4 407.2
8 0.2 101.6 403.6
2.1.3 24 h NI 20% RS, FUSsEe O 0.3 1028 1
10 0.5 99.8 401.6
EES R 4 ESTE BN 2, —
Ja  BAESFRERM, IC R ERZ H RN 2, 5T Mean (1) 005 10240 405.20

SRIG N 20% EREARIE AR GCRADE I My o SRIGTFTT puefrios Standard deviation( ) 0.31 1.38 3.50
MR E LT T 24 h ]G FIRERAE, IF o0 lic SRAS e 5 152 IRAIRAS H R Minimum detection limit Ry, =25, 0.6 <1 pl/m’
ZD =Zs — Zyy ,MSD = My = My, 3157 24 h 50 AL AN (Ry) ‘

20% AR (K 4) .

F4 UhFREBM2N%EREE
Table 4 The results of zero drift and 20% span drift of 24 h

o o 20% R o
WHC Zero reading// wl/m’ 9;1@75:*57 \ 20% span reading// L/ m’ 20% wrFE AL
Times e = Zero drift// pl/m P o 2()% span .
1 LS 7D g e drift // wl/m
Origin (Z,,) Final (Zy ) Origin (M, ) Final (M, )
1 -0.2 -0.6 -0.4 101.5 103.5 2.0
2 -0.3 -0.9 -0.6 102.4 105.2 2.8
RS Zero drift (X) -0.5 20% HFEER (X) 2.4
RS 2 WMAERESEIILL
Table 5 The comparison experiment of different concentration gas
B HLEE i
SANIIEL Ultravioled % Formaladehyde absorbing
Sk e fluorescence method
Gas Test times S0, W H S0, W AR
SO, concentration // pl/m’  Relative error// % SO, concentration // pl/m’  Relative error // %
KR Zero gas 1 0.3 — ND —
-0.4 — ND —
0.5 — ND —
g 0.2 — — —
S0, #5<, SO, 1 49.6 -0.8 48.0 -4.0
standard gas 50 wl/m’ 2 49.5 -1.0 48.8 -2.4
49.2 -1.6 48.6 -2.8
Sy 49.4 -1.1 48.6 -2.8

E:ND JyoRAsih o

Note :ND Stands for not detected.
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Table 6 The comparison experiment of two methods in the ambient air

. i i A Xt Hixtis
Date Time Formaldehyde Ultraviolet fluore- Relative Absolute
method // |,1,I/m3 scence method // |,ll/m3 error // % error // |,ll/m3

51 K First day 02.00 ND 0.32 — <2
08:00 ND 1.21 — <2
14..00 ND -0.12 — <2
20:00 ND 0.21 — <2

2 2 K Second day 02:00 3.86 2.84 35.9 <2
08:00 4.81 5.30 -9.25 <2
14..00 ND 1.12 — <2
20:00 ND 1.41 — <2

%5 3 K Third day 02:00 ND 1.56 — <2
08:00 5.14 5.47 -6.03 —
14:00 ND 1.42 — <2
20:00 5.78 6.04 -4.30 —

T SRAE R BE MRS, RETIR L 18 ~28 °C ARAHEE RHA0% ~60% ;ND kit o

Note: The sampling height and environment are the same, environment temperature is 18 —28°C , relative humidity is RH40 —60% ; ND stands for not detec-

ted.
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