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Abstract:

[Background] Formaldehyde is a toxic gas. Automatic iodine analyzer is a high-throughput auto-
matic instrument for measuring water and urine iodine, but at present, there is a lack of its ap-
plication in the determination for air formaldehyde.

[Objective] To develop a high-throughput method for air formaldehyde determination with an
automated iodine analyzer.

[Methods] The formaldehyde in the air was collected with an atmospheric sampler, and 1.0 mL
of working curve solution, standard solution, and sample solution were loaded to an automated
iodine analyzer. Solution resting time and instrumental parameters, including detection wave-
length, sample needle depth, and regent, (R,) reaction time were optimized. Finally, the method
was validated by precision, detection and quantification limits, and spiked recovery. Four different
concentrations of standard substance solutions and 10 air samples were collected for comparison
between manual measurement method and high-throughput fully automated detection method.
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The final optimized conditions in this study were: 2 h and above resting time for prepared solution, and the optimal parameters
of the instrument work were: detection wavelength at 660 nm, sample needle depth at 2800, and R, reaction time at 900 s. Under the
optimized conditions the linear equation of the method was optical density(D) =0.978 7 x formaldehyde concentration (C) - 0.0364 and
the correlation coefficient was 1.0000. The limits of detection (LOD) and quantification (LOQ) were 0.015 pug:-mL ™" and 0.052 pg-mL™", re-
spectively. The relative standard deviations (RSDs) of the intra-day precision experiments were 1.35% and 1.18% for the two different
concentrations of standard sample solutions. The RSDs of the inter-day precision experiments were 1.82% and 1.50%, respectively. The
recoveries ranged from 96.8% to 107.4%. The results produced by spectrophotometry and automated detection method in the comparison
study were identical, and the measurements of selected four concentrations of standard solutions were within the uncertainty range.

The method established in this study features small solvent dosage, fully automated high throughput, comparable sensitivity
to the national standard method, high accuracy, and inter-day and intra-day precision with a recovery rate above 96%. It can provide

strong technical support for the determination of air formaldehyde.

high-throughput fully automated detection technology; ambient air; formaldehyde
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2,4-triazole, AHMT) "' FEH A =T 3£, B 715
FAEFBRTFEHIAFESEE SR, NERE, R®E
=, MR ZNAF=SHPNRENE. Bitt
FiEeEHTEATRE SEREAREFREN
B KLIRERE N, EAMEF LT BN EF3%
AR o

2 HH DT R R EERNZE B
16, (X 23 BohSEIEAR. /R AN, TR BUEE. 0.
BE AR N, %, HERSSE2HoNT
12, HiEIEEI R BB 8], HIERERR T AREET R
HIRE. EEEMHEES. BIEEE. oiTERER.
HA/FERERED BRAIRER. TR R EFEM. 8
WM. EEEBERNFERS, [ ZNRATFEE
[BSLI0 = FREAS, KPR, IEBMREFH
7 FFER R 2o

MERENTHMERFEESENENSEE
S ¥ B 3L 5% (gas chromatography, GC) "%, S tH & 3% -
[53 3& 7% (gas chromatography-mass spectrometry, GC-
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Figure 1 Selection of solution resting time
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Table 1 Comparison of optical density by detection wavelength

. s GB/T18204.2—  GB/T 300.99—
EBHDFNEFRE/m . N
N 2 20143 M /nm 201 7FE A /nm
380 400 420 510 600 660 630 645
Doygm” 0.3150.1540.099 0.0300.043 0.051 0.051 0.050
Dosygmi* 0.3680.2200.165 0.1200.7010.821 0.857 0.834
v e 47 3R PN — \ -
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Z it NN S R BZBY (8] /9 900, 1000, 1100, 1200s

wWww.jeom.org


www.jeom.org

#445-5523: &% | Journal of Environmental and Occupational Medicine | 2024, 41(10) 1189

BYRYSR304E RAVEIM, £ R BN R, RNATEIXTSLI0LE
REEM, AT HLANEIRE, EEF R, R E RN
900 so

22 FEFEER

221 FERESLG #BEN6 19 1.2.3 FRAHEN 1.23 pugmL™?
#0 0.550 ug:mL™ BIAREY A AR 1.0 mL, IR
1.2.6 (N TIEEM, ENUNE, MEKE 6 H1FHEN
TE B9 #8 35 4% /& 1R Z (relative standard deviation, RSD)
A7 1.35%H0 1.18%, HRIFRE RIF. EEIR(E3 d,
IR1Z 18 11 AV RSD 72519 1.82%H 1.50%, H [6)4E
RER.

222 EMXANCHBELTER KR 1.223K8
STREETFH&AR, EVE, UREBARKRE
C NIELAR, KB EE D NYLAR, BEMF 2N D=
0.978 7*C-0.036 4, T{/ERILRAVERI4ESEREIZ 0~0.5 ug-mL ™,
X ZEN 1.0000, &4 F R BiF.

R, EEMRAVNE: ME 10 RiMEZTHRIN
FEE, TBHIVERE, 3 BIRARENK B, 10
EIERENTEER. REMNEZS AL RFE
2R 52 0.015 ug-mL™ # 0.052 pg-mL ™
2.2.3 DNAREIEEEES  ARKERIGIT 100%INFREIH, AN
IREMELE TN 0.550 pg-mL™ F 1.230 pg-mL*(n=6),
MBS TES MR 1.2.6 1% 2 FiREUINETE 96.8%~
107.4%

x2 IEFEIXIELER

Table 2 Recovery test results

MEFENFATLERN BE R, & 3 4 MARKE
BT EY) B fR R R IR 75 A BN 2 45 RIGTE T
EETERN, AERTHNREER, EMERI, X 4
M 10 N RESFRECHE RN 100%, R 9 MRES
S 28R >0.07 mgm?), A ERNER
M,

R3 EMBRERA ALY NELSR

Table 3 The results of standard substance comparison
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1.230 2.470 100.08
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