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-Abstract-

The Development of New Diffusive Sampler for

Formaldehyde in Air.

Mee-heon Choe, Kwang-Mook Lee, and Young-Man Roh

Department of Occupational Hygiene, Graduate School of
Occupational Health, The Catholic University of Korea, Seoul, Korea

To utilize diffuse sampling of formaldehyde in air, a new sampler was designed. A glass fiber filter

was impegnated with 24-dinitrophenylhydrazine(DNP) and phosphoric acid and mounted 37mn cassette.

The formaldehyde vapor was sampled in the dynamic chamber and measured by high performance

liquid chromatograph and compared with solid sorbent tube.

The results were as follows ;

1. The desorption efficiencies of diffusive sampler between 97.0% and 100%.

2. The sampling rate is constant as in 38-~618m{/min when sampling times are between 120 and 360 min.

3. There was a significant relationship between concentrations of diffusive samples and active

samples with the coefficient of determination(R2) of 0.92.
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4. Desorbed amount of formaldehyde diffusive sampler was increased by high relative humidity.

0. Wheth diffusive samplers. were stored at room temperature or at refrigerator

there was no

statistically significant difference in the accuracy of result.

6. When the diffusive samplers, which collected formaldehyde vapor, were exposed to clean air for three

hours, there was no significant loss of formaldehvde due to reverse diffusion.

In conclusion, this study suggest that developed diffusive samplers will be a reasonable substitute

for the solid sorbent tube for sampling formaldehyde and practical comparitive study of developed

diffusive sampler should be performed at workplaces of manufacturing industry.
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Fig. 1. Filter cssette for 37-nn-diameter filters used for diffusive sampling.
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Fig. 2. Schematic diagram of the atmosphere exposure chamber
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Table 1. Analysis condition of gas chromatography

Variance Condition
Svstem
Gas chromatograph HP
Detector Flame Ionization Detector(FID)
Column HP-FFAP

25m < 0.32mm ><0.52¢m
Operating conditions

Carrier gas He

Flow rate 30m¢/min
Injection velume 2ut
Injection temperature 200T

Detection temperature 20T
QOven temperature 807, isothermal

Table 2. Analysis condition of High Performance
Liquid Chromatograph conditions

Variance Condition
HPLC Waters
Column Nova-Pak (18
3.9 = 150 mn
Pump Model 600E
Mobile phase DW : Methanol(40 : 60, V/V)
Flow rate 0.8m¢/min
isocratic
Detecter UV, 365mm
Injection volume 10ué
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Table 3. Desorption efficiency of formaldehyde

from 2,4-DNP-coated filters(N=6)

Amount spiked Value measured

Desorption efficiency

(1) Mean(ug) SD (%)
875 855 * 012 97.1
175 1750 = 015 100.0
26.25 2580 * 015 98.3
35 3460 = 036 989

* Desorption Efficiency(%) =
_Value measured (ug) 100
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Table 4. Effect of formaldehyde concentration on sarmpling rate of diffusive sammpler ( Mean®=SD)

Sampling Amount measured by Concentration Calculated
HCHO time. sampler. measured by SR"
level min NIOSH method
) Q) mg/ mg/ i (C) né/min
18 2.635+0.29 2.148%0.23 3.923+0.04" 30.4
1.0 TLV 120 9.067£1.30 1.109%0.16 1.271x0.06 59.5
240 18.228+090 1.114%0.06 1.229+0.03 61.8
15 1.520%0.08 1.487£0.08 2,781 £0.01™ 364
05 TLV 120 5411069 0.662%£0.08 0.738+0.01 61.1
240 10795096 0.660%0.06 0.748+0.02 60.1
15 0.426£0.09 0.417+0.09 0.881£0.16 32.2
01 TLV 120 1.587£0.04 0.194£0.01 0.219+0.04 60.4
240 3.245+0.05 0.198%£0.00 0.217x0.02 62.3
* SR = Sampling Rate = ~(CJ§(t_) x 1,000
*x P<(0.01
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Table 5. Effect of relative humidity on sampling rate of diffusive sampler and active sampler

Sampling Amount measured by Concentration Calculated
RH time sampler measured by SR*
% min NIOSH method
(t) #&(Q) mg/ i mg/ i (C) mé/min
15 1.520£0.08 1.487+0.08 2.781£0.01 36.4™
20 120 5411+0.69 0.662+0.08 0.738+0.01 51.1
240 10.795+0.96 0.660£0.06 0.748£0.02 50.1
15 1.883+0.03 1.842+0.03" 3.273+£0.03" 384"
80 120 59271048 0.725+0.06 0.804£0.00" (1.4
240 10.966X0.63 0.670*£0.04 0.800£0.03™ 57.1"
1 : Relative humidity
* SR = Sampling Rate == ﬁ@' %1000
*x P<(.01
Table 6. Effect of storage stability in diffus sampler (n=3)
Item (unit) 1 day (A)" 3 days 7 days
Room temp Mean(ug) 11.855 11.760 11.562"
SD 0.83 1.28 1.32
RSD 0.07 0.11 0.11
Bias™" <0.01 0.02
Accuracy” (%) 22 24
Refrigeration Mean 11.832 11.742%
SD 0.52 0.78
RSD 0.04 0.07
Bias <0.01 0.01
Accuracy 8 15
* P>0.05

* Data on day 1 were used as reference value(A)

*%% Bias =

| ( Value measured on each time) — A |

*%%k% Accuracy(%) = Bias + 2(RSD)}
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BAno Al7bo] 428 %% #H(Cassinelli et al, 1987) A3 n-hexaned| 7$-
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Table 7. Reverse diffusion of formaldehyde in diffusive sampler (N=3)

Sampling time

) Item (unit) Al (A) B?
(min)
30 Mean(ug) 2.465 2.465
SD 0.38 0.35
RSD 0.15 0.14
Bias <0.01
Accuracy (%) 28
120 Mean 12.191 12.258"
SD 0.86 0.79
RSD 0.07 0.06
Bias 0.01
Accuracy(%) 13
240 Mean 24.464 24.448
SD 0.98 0.99
RSD 0.04 0.04
Bias 0.01
Accuracy (%) 9

A' © Without exposure, formaldehyde vapors were collected for 30 minutes and for two and four

hours and immediately analyzed.

B? : With exposure, formaldehyde vapors were collected for 30 minutes and for two and four
hours and the samplers were exposed to clean air for three hours to evaluate reverse

diffusion.
* P>0.05

** Data on immediately were used as reference value(A)

#%% Bias = —— Value measured on each time) -~ A |

xxkx Accuracy(%) = {Bias + 2(RSD)} x> 100
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