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Comparison of Methods for Determining Formaldehyde Content in Indoor Air

Tianhe Liu
Beijing Normal University, Beijing, 100023, China

Abstract: Objective: To explore the determination method of formaldehyde content in indoor air, identify the main sources
of formaldehyde in indoor air and effective treatment methods. Method: Visible spectrophotometry and gas chromatography
were used to determine the content of formaldehyde in the air. Conditions: The visible spectrophotometer used is model 7230G,
with a wavelength of 630nm. The electronic balance models are FA2004 (one ten thousandth electronic balance) and MP5002
(one percent electronic balance). The transverse flow sampler model is TY-500H, with a measurement range of 0.4~0.6L/min;
Gas chromatograph GC3420; ECD detector; OV-17/QF-1 chromatographic column; Chromatography workstation; Air sampler
(flow range 0.1~1.0L - min-1); Calibration of soap film flowmeter (flow error << 5%); Bubble absorption tube. Result: The
spectrophotometric method showed a good linear relationship between the concentration and absorbance of formaldehyde in
the range of 0-2.0 p g/mL (r=0.9998), with a relative standard deviation (RSD) of% < 5.0% and a detection limit (i g) 0of 0.3143 p g;
Gas chromatography showed a good linear relationship between the concentration and peak area of formaldehyde in the range
0f 0-0.005 p g/mL. The linear equation was Y=256.51X+1.7143, with a correlation coefficient of 0.9999 and a relative standard
deviation of 0.83%. The recovery rates at all three levels were between 100% and 105%, with RSD less than 2.0%. After 72
hours of storage, the content decreased by no more than 10%, which did not affect the determination results. Conclusion: Both
methods can be used for detecting formaldehyde content in indoor air. Visible spectrophotometry has simple operation and low
cost, but its sensitivity is relatively low. At the same time, due to the temperature and time required for color development, the
testing time is long and there is some interference. It is suitable for the determination of indoor air formaldehyde content with
relatively high formaldehyde content. Gas chromatography has fast analysis speed, high sensitivity, and minimal interference,
but its testing cost is high. It is suitable for the determination of formaldehyde content in indoor environments with high
requirements and low formaldehyde content. Laboratories with conditions can adopt it.

Keywords: formaldehyde; visible spectrophotometry; gas chromatography method
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SHEEIEE SIEETeNE . BZELEE (SmL) .
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PRIRIEET 10pg/mL B PRI o

R WAL OmL $hlR T 1000mL ZX &), JH/KE
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3.1.1 AR v & e ) &

Ay B =R I S A 10pg/mL 7Y FHFSFRIE OmL | 0. 1mL
02mL., 04mL. 0.6mL. 0.8mL. 1.0mL. 1.5mL. 2.0mL T
10mL FhEaE R, 2330 AMRIKGE 5.0mL . 4.9mL . 4.8mL.
4.6mL, 4.4mL, 42mL, 40mL, 3.5mL, 3.0mL, 7E&&EH5y
BN 0AmL FifieekEetss), F/KEZR S 10mL, #E 15min,
7 630nm K FIEBOGEE, DUREE SRR, DIBOLEE
AGNBFRIE LRI, ZERILEE 1 FIE 1.

SEHGEE RSN, 1E 0~2.0ug/mL, HEERIRE STOE S
RITRZEE & |, 200 AR R R 5LER 1, AR EZEK.

&1 PR R EIER

i ug/mL 0 0.1 0.2 0.4 0.6 0.8 1.0 15 2.0
1 AL 0.029 0.070 0.114 0.184 0.270 0.354 0.424 0.630 0.826
Pk mIH RS Y=0.3984X+0.0302 =0.9999
i ng/mL 0 0.1 0.2 0.4 0.6 0.8 1.0 15 2.0
2 AR 0.014 0.063 0.103 0.177 0.267 0.340 0.425 0.616 0.800
LRI TR Y=0.3928X+0.0236 =0.9997
& ug/mL 0 0.1 0.2 0.4 0.6 0.8 1.0 15 2.0
3 AWIERE 0.033 0.065 0.111 0.192 0.269 0.349 0.439 0.617 0.809
LbERH5 TR Y=0.3905X+0.0341 =0.9997
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e, 76 EEME, 6 NEIRIKRE S (0.1ug/mL) |
RS E (0.6pgmL) | EIRESE (LSug/mL) =K
B S AR PR R 2 < 5.0%, S5RILE 2.

3.1.3 A K

PRI P AR AERE S SETHE S0 (2045315 B
HE(E Y 0.916+0.053mg/L ) (IS FES,, PEATIIE HEIT A
DAEERS, ZERULE 3, M RIS ERrEERIRZETEEIN .

& 3 REUEMEHIER

&2 HEREESRE R PR TR (mglL) | WU (me/L)
N e I 2 o
% 01ugmr) | OongmL) | (15ug/mL) 0.916+0.053 LoLs
1 0.09 0.60 1.49 o 0.907
2 0.10 0.60 1.50 MANFHTRZE % < 0.33%
3 009 059 149 3.1.4 BB EA SN Yok
4 0.09 058 149 TEZ NI S AR B 2 N R B & et T TR,
5 0.09 0.59 1.48 %L%J[rﬁl% 4. %5,
6 0.09 0.59 1.50 3.2 E\,’]‘Eﬁl%if
SES(E (pg/mL) 0.09 0.59 1.49 3001 Aol 2 0 5 &
Prttef%e (S) 0.00 0.01 0.01 Y 6 % AR, SIATREEK 1LomL, K5
MR ettt 2 APIINA RSB 0.0uL . 1.0uL, 2.0uL. 3.0pL. 4.0uL.
4.45 1.27 0.50 5.0uL. JIA 0.1mL 2,4- —REERT AR, T 60°C/KIA DN
(RSD) % | 15min, ZERUKABEAH. DIA 1LomL FREE, RSN

G, il TR R T, (1
Prin TRRL AR, IEERMEIE, (ET2S

Smin, BUHIACUGEE, BX 1OpL 2ERE, MBI, 25580
6, DIIAHEARUOVREAAIR, DU AARR, #ET4

TS S BIE KD, FFAREEK. PRI, SERIA 2.
S (HEE) - ® 4 RESBHER
KA H 2019.1.20 ShTHE 2019.1.20 PREEAA: 25°C; 19%RH
(SRR S 7230G e ML /YQSB-004 ERE OVIER O

FrifEfisesn=: 20190110

[A5F2: Y=0.3984X+0.0302 R{H: 0.9998 Bs (pg/ W) : 2.5
FESRS | AR (L) | BRIROEEE (A) | WRREEER (k) | FERHESIRE (mgm’) | BIEER (mgm®) | &E
Eal=] / 0.025 / / / /
9.51 0.399 1 0.098
0120-01-1 0.10 /
9.32 0.371 1 0.093
9.70 0.328 1 0.078
0120-01-2 0.08 /
9.89 0.315 1 0.073
9.51 0.499 1 0.125
0120-01-3 0.13 /
9.32 0.527 1 0.135
PIFZH
IR (HEE) . x5 HBEESEHIER
KR H 2019.1.24 Syt B 2019.1.25 TREESAE 10°C; 23%RH
{NERZHR ] Gisr 7230G BR[O 7Y QSB-004 (BRI OVIEH O

FriethZEgs=: 20190110

[B)F75F2: Y=0.3984X+0.0302 R {E: 0.9998 Bs (ng/ L) : 2.5
FERARS | SRS RREMAR (L) | BEROLE (A) | FRMEE (k) | FERFERE (mg/m’) | BEER (mg/m®) | &L
G| / 0.022 / / / /
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5355

FERRARS | MRS (L) | BESHROGRE (A) | Wt (k) | FEHERRE (mgm’) | RlAER (mgm’) | &E
9.47 0.204 1 0.048

0124-01-1 0.05 /
9.28 0.192 1 0.046
9.66 0.284 1 0.068

0124-01-2 0.07 /
9.85 0.271 1 0.063
9.46 0.268 1 0.065

0124-01-3 0.07 /
9.28 0.277 1 0.069

PN

* 6 HBMOERIIRARSHEAENELER TEEDR,

s 1 2 3 4 5 6
HESIREE *10° (ug/ml) 0.0 1.0 2.0 30 40 5.0
I THIFR 0 261 510 775 1032 1280
I T AR
1400
y=25651x+1.7143
e R:{J.Bgzg//.
1000
e >, o lBEH
500 / J— L2
400 /
200
a

o 1 2 3 a4 s &
B 2 FEARAE &R

SR LE R, AF 0~0.005pg/mL, HEEHI KL Sl
PR RIS &, &lEHEN Y=256.51X+1.7143, fH
KA 0.9999, FFEIEEDK,

322 A HRA KT E

DY ES 3 50 A i SRR HI PR, 7E 1.0uL JEFE,
SRR 1OL BF, 5K HIBR DY 0.01mg » m”® (JEEZSS) .
323 EE K

TE IR ES IR 0.10~0.30mg + m™ 450 F, 6 R
FEE RN SmL /K, RFE 20 40%f, REHAR 10L (25°C.
101.3Ipa. 0.5L + min") , 0HC 6 &rhiftke, L40H /5 1.0uL
PERE M. =N B S REER DB A: 02013mg - m”,
0.2045mg + m™, 0.2050mg - m™, 0.2063mg + m”,
0.2035mg * m”, 0.2049mg * m”, P E4 0.2043mg - m”,
SRR ZE N 0.83%, SLIGLEIRZERIH, ZNE s Frs s
ERFEER,

324 EAEEE (EDREELE)

TEF AR EE 0.10~0.30mg » m™ £:0F T, ¥ 3 MR
FEESMA SmL 7K, SRFE 20 5380, REEAFL 10L (25°C,
101.3Ipa, 0.5L - min™) , *f§ 3 EEiiaHRiRA, B 1.0uL
BERES T, HEE S Y 0.1845mg - m”® ( AR ) . P

SR, A BIIIA 1ug. 2ug. 3pg FHEEARE TR,
MITE AW %, SEgG 25 R LT, 3 FKCE R InbREI RS 7T

100%~105%, RSD /NF 2.0%, TZIEUER RIS B RO
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TEH BEEREE IR B 0.10~0.30mg » m™ &1, ¥ 2 R
FEE SN SmL ZACREE 20 4384, REEMAF 10L (25°C,
101.3Ipa, 0.5L - min™) , DHHE hidkE, L4405 1.0uL
BT SEREIRE PR, RHE—ESH
BRI AR e 4

fiddl 0.3mg - L'\ 1.0mg - L' (UHESE, 74, 200G
=IRINE ., (E)E Oh, 8h, 24h. 48h. 72h JG5 BIBEESHT .

LIGEEREH, & 2hRERSHT, S8 NEE O
R 10%, AREmlEsE.
3.2.6 #fsnil &

FEAE AN SmL YRZRIBK , 5 H 5 RS R T
FREESREIAE 0.5L - min”, X FAEE 5 EVHTIRER R,
EERIE T,

R7KEHEBAERERNER

FsFliR) SABETRED: it | AR %
RIE | IREVOHE | IIERE | WE
AL /mg-m” /mg-m-3 | /mg-m”
SEERT |3 | 0.026~0.037 | 0.031 0.029 6.5
RS [%
=BT 3 0.239~0.343 0.293 0.298 -1.7
15d
(&
=R 3 0.210~0.312 0.241 0.237 1.7
30d
150d 3 0.083~0.112 0.097 0.095 2.1
180d 3 0.048~0.089 0.062 0.064 -3.2

MFE T EILIEH, AT73ENE SRS 45
AR, FEIRHRZETE -3.2%~6.5% JUEINAE(L, FFA TSR,
4 &g

KAMSEEENEEZANESSPFESE, KIE
GB/T18204.2—2014 Y ER I T 1 S0 B T i Sl
AT EF 2SS B SR R R AR R, WRTERR
M P S e TR RS L E Y, thEERE. D)
T = b, RIESLIAE R TR, 5 EEARITH
e A, ARSI B R A D B SIS 2
FIEE T T BT, WA IRZE < 0.33%, Kllgs Ry
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AT Sede = i EUE S HI =2 I O AR S AR @IS, PR
TEEA IR AL, DYOCRERRERIR . AR, (B
HRBUARTEAR, RN BT B TR —E S m, #
AR AR, HAFE—E T, &R THE S B
MZENZE SRS EONE . SHaE TR, R
BEm. T, BRI RAR S, @ TEREGE . B
WS BERM =N RS EIE, AAERsit=r]
AR

=N S EHEFREREIA < 0.10mg/m’, HRIEFER
AR RN & R T ORISRk S, RIDABE
BHIREMS, ENNEFYIHES . ENNSEESS
BIPRERE S SRR R, R ES = NIR
FEARBEARIIA X R (Rt A YR A S B R RR . 1E
FPTELR BN, SNA RS S LR = N5 3
B, FITSEnHER. BN, aiREINESTEAE, 5t
AEFFEHTEN T . IREANHEER, alDAE R EER
BAREHR— 2K, EAFESET K.
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