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Abstract

Hair driers and chemicals used in beauty shops generate a number of heavy metals and

PMio. Also many PMy are produced during hair cut. The pollutions raised health problems

and uncomfortableness to hair dressers and customers in beauty shops. This study inves-

tigated to assess indoor, outdoor and personal particulate pollutants (PMj, and Heavy metals)
mean concentrations and the source of the pollutants in beauty shops. The results are sum-
marized as follows:

1. The measured mean concentrations of respiratory particulates were 30.5ng/m’ in indoor,
30.5ng/m'in outdoor and 44.0ng/m’ on personal levels. The personal concentration was found

higher than indoor and outdoor concentrations.

2. The heavy metals mean concentrations were showed as indoor (Na>Zn>Cr)outdoor

(Cr>Zn>Pb), and personal (Na>Cr>Zn) levels.
3. Chemicals and hair driers were regarded as the major sources of the pollutions.

4. Na was correlated with Mg, Zn and Cd, while Mg was correlated with Ni. Mn was corre—

lated with Cu, Zn and AS, where as Cu was correlated with Zn, As and Cd. Zn and As,
and Asand Cd were correlated each other. Na was inversely correlated with Cr.
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Table 1. Operating condition for the ICP-MS

RF forward power 1,000 watt
Plasma argon flow 14.8 1/min
Auwiliary argon flow 0.84 /min
Nebulizer argon flow 0.90 //min
Sample uptake flow 1.0 I/min
Nebulixer Cross flow type
Quadrupole chamber 2x10710
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Filter into Questron vessel
|
Adding HNOs; (1.03M)+HCI(2.23) 10ml in the vessel
l

Heating the Questron Microwave oven
with 545W for 5min 344W for Smin

!
Cooling the vessel
l

Filtering solution with 0.5um glass microfiber

l

Ma§sing up to 25ml with distilled water

Fig. 1. Procedure for heavy metal analyses.
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Table 3. Measured concentration(ng/m’) of metal

elements in Indoor

(Mgiioé.D) Minimum Maximum
Na(ng) 1849850 %7 4525
Mg(ng) 2591209 102 1001
Cring) | 298.760£110.281 107 5622
Mn(ng) | 67.172£115.786 43 55,00
Ning) | 839142212126 6.0 9728
Culng) | 48216446766 892 19.20
Znng) | 309.649:751.317 0.76 332500
Aslng) 44392307 1.351 11.3%
Cd(ng) 2953£1.853 0.050 7331
Phing) | 70.282:31.78 8% 123900
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Table 4. Measured concentration(ng/m’) of metal
elements in outdoor

E9) whokzbgo] oigt € Havt glo] B9
o] Hmglew nE&d Ao E A
o g2 977t a9

Table 4+ OQutdoorolA &A% o=z
Na(2017£1515), Cr(384.270+110.716), Zn(200.382+
212.408)°] Hla3] H& ¥ E HEHch Table 39
Indoor®] Fx¢t vlustFS =W Aurl Anc
Mg, Mn, Ni, Zn, ©] ¥4 &A=k 959 o
T A3 o3H Mnd H9 EYA F=2 7Y
ghoka sty e, iRy 84 4T ¥
A et g Fyio] IFPE Zo] HE oFE

(MQ;E?%TD) Minimum Maximum

Na(ng) 2017£1515 576 Ti%H
Mg(ng) 218£146 8 656

Cring) | 384.270£110.716 1980 6115
Mn(ng) | 45242426629 932 11270
Ni(ng) | 83006£137.979 70 621.3
Culng) | 4876948098 1204 24090
Zn(ng) | 200.382:212.408 3133 957130
As(ng) 5.280+2.651 1.760 1259
Cd(ng) 415247328 0.756 3430
Pb(ng) | 9043852377 B4 12390
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Fig. 3. Concentration(ng/m’) of metal elements in
outdoor and indoor
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Table 5. Concentration(ng/m') of metal ele-
ments in Personal exposure

(M:;Siog.n) Minimum | Maximum
Na(ng) |  1619+767 71 3670
Mg(ng)| 277227 925 1003
Cring) | 350535122483 1973 6036
Mn(ng) | 40.389:19.486 850 92.63
Ni(ng) | 42.548:40.264 54 1127
Culng) | 343415922 | 1078 70.07
Zn(ng) | 161047121036 4323 517.80
As(ng) | 4897+1551 2113 8011
Cd(ng) | 2597+1.669 0744 812
Pbing) | 82725:20383 | 3675 133.30
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Fig. 4. Concentration (ng/m') of metal elements
in Personal exposure
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Table 6. Correlation of each heavy metal

Na [(Mg! Cr [Mn | Ni | Cu| Zn | As |Cd

Na 1

Mg | 34 |1

Cr | =30 =091 1

Mn| 22 | 2|-069] 1

Ni | -084¢ K 1% -1 1

Cuf 60 {1491 -012 (337 042 + 1
In| 3B+ [.206]-149 | e« | -0d6 | 330« | 1
As | Soe 1237 048 | A3ex| -062 | 437w+ | 34} |

Cd | 3%+ | 037)-0061 091 | -.032 |63+ 097 | 4l+| 1
* p<0.05 , *p<0.01
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