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Abstract

This study was carried out to determine the content of heavy metals in Crayons and Oil
Pastele.

Samples were collected from 3 manufacturing companies of Crayons and 2 manufacturing comp-
panies of Oil Pastele. The content of lead and cadmium were analyzed by flame atomic absorption
spectrophotometer.

The results obtained were as follows:

1. The average content of lead in Crayons and Qil Pastele were 26.2 ppm, 70.5 ppm, and the

range 11.0—69.5 ppm, 26.5—~353.0 ppm respectively.

2. The average content of cadmium in Crayons and Oil Pastele were all 4.1 ppm and range were

3.0--5.0 ppm, 2.5—5.0 ppm respectively.
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Table 1. Perkin —Elmer —2380~—F. A, A.S. analytical condition

Classification  Wavelength Slit Width Lamp Current Integration time
Element (nm) (pm) (mA) (sec)

Pb 217.0 0.7 10 1.5

Cd 228.8 0.7 4 1.5
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Table 2. Lead concentration in Crayons (unit ; ppm)
Color . Yellow Sky Mean +
Sample White Gray Black Red Orange Ochre Yellow Green pj;. Purple S.D.
A 36.5 16.5 11.0 14.5 16.0 225 21.5 245 12.0 200 20.1% 7.88
B 31.0 33.0 33.5 55.0 37.0 69.5 24.5 14.0 12.5 315 34.2317.25
C 22.5 29.5 14.5 35.5 2.5 22.5 12.5 21.0 36.0 21.5 24.2+ 7.85
30.0+ 26.3+ 19.7% 350+ 265+ 8.2+ 215+ 19.8% EO.Zt 17.7x
Mean£S8.D. o™ 882 1211 2025 105 2714 7.94 L4t 1371 105 6-2E1305
Table 3. Lead concentration in Oil Pastele (unit : ppm)
“_Color . Yellow Sky
Sampla~~_ White Gray Black Red Orange Ochre Yeliow Green Blue Purple Mean +S, D,
D 74.0  45.0 30.0 39.0 30.0 353.0 31.5 41.0 40.5 48,5  73.92:98.87
E 32.5 44.0 435 40.0 58.0 304.0 26.5 42.0 455 36.0 67.2+84.27
53.3+ 445+ 36.8+ 39.5+ 44.0% 3285+ 32.0x 41.5% 43.0+ 42.3%
Mean+S.D. “§ui 71" 9585 071 1980 3465 550 071 354  sg4 o8I

1. Sample D was not manufactured by Korean Industnal Standard.
2. Sample E was manufactured by Korean Industrial Standard.
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Table 4. Cadmium concentration in Crayons

(unit :ppm)
Color . Yellow Sky
Sample White Gray Black Red Orange (... Yellow Green Blue Purple Mean +S,D,
A 4.0 3.5 3.5 3.0 4.0 3.5 3.0 3.5 4.0 3.5 3.6+0.38
B 4.5 4.5 3.5 4.5 4.5 4.5 3.0 4.5 4.5 3.5 4.240.58
C 4.0 4.5 4.5 5.0 4.5 4.5 4.5 4.0 4.0 4.0 4.4+0.34
4.2+ 42+ 38%+ 4.2% 4.2+ 4.2+ 3.5+ 3.8x 4,2+ 35+
MeanS.D. 105" T4l 14l 14l 141 141 141 141 141 14 H1%068
Table 5. Cadmium concentration in Qil Pastele (unit ; ppm)
Color . Yellow Sky
Sampid White Gray Black Red Orange Ochre Yellow Green Blue Purple Mean+S,D,
D 4.0 35 2.5 3.0 4.0 35 3.0 3.5 4.0 3.5 3.5+0.53
E 4.5 4.0 4.0 3.5 4.0 4.0 4.0 3.5 5.0 5.0 4.6+0.71
4.3+ 38+ 33+ 3.3+ 4.0+ 3.8x 3.5+ 3.5+ 45+ 4.3x
MeanxS.D. 37" o35 108 036 000 036 071 000 o710 log  “1¥06T

1. Sample D was not manufactured by Korean Industrial Standard.
2. Sample E was manufactured by Korean Industrial Standard,

sol ol tuEel g AEst E el AL ¥ F AT
I EBHEIT oid HEERT e g} e mglasFe FAEESRS BAES &

AREE D QlER o] mbet gigdkel ztelrp @ RE Table 591 o] KSxz|Fo] KS ) Fof o}

Ao Aztsich W AlgxEr 138 e stERegel w4 U

Elston] A el w4 A 871 3.3ppm o

2. =B HHKER 2 7MY WA et oo sled Alrslt 45
2885 NERARS HAS KR Ta  PPmoR 7B A YehTth

ble 4 ¢} zt}, F BRGERANA S A9 25 ~5.0ppmE

e Al gl o) Hatxlel ek Algol]  WERZ flew MA P& 4.1 ppmg YE
o] HiAlE 35 ppmoln HAAMT &4 Wn IE Sage] £ g eR hAe
A zeol g 38 ppmo @ yEG Un Gt 17111 2 4310 e RS 4 4 Ao
Z o} Mzke] AlE 58 42ppmog  UE} ol iyt gol I & ¢ FAaFole #HH I
Gow C3A Al EEe] JERERS 44ppm =Rl B2 Yo TiEn donm a2
oz Ag A JElhG T AFAL XlgEe] v} 8 B HAES HEEE FFY FEAES
EFEaRS 36ppmog b v Jelkdt 43 oRAEES WY HIE 3l of Hojo)
T AA Hae 41ppmolm W= 30~ E AGE A= AR, RBEEE LN U
5.0 ppm-g- ERY o} of A HAl FU & ¢ HAFo] FHLSWl HI
A A 2 L$e] #y SteFe Ay HEEHEC RES S IAY EXN, Eedt
SEE 262ppmyt 41 ppmo® 4w sz Hike BSLBS SHA 24 AA 7=
B k&S A% Ut 64:12 asstn s HHZ dAsA gAsts Hge F7E 7

N

- 48~



SANE EL Bl BEE WA ot it

N. #

7
L)

Tt

2 8 2 g 4%FY $94 tewde
7S fEs] sle 370 3Atel A&7 2
A slate] A HaE RHE EHSUT. 2
5 FRFFREEROR AU E 9 HaT
o] 7 JIEE AR S SN or HRE o
2 gt

1. zZ8 8459 ghel FHEES 26.2 ppmo]
I ¥l e 11.0 ~ 695 ppmg vehle =g
Azl aEe £ 705 ppmo|r] W =
26.5 ~ 353.0 ppmolt}

2. Ay & A%y FIZEFARES EF F
# 4.1ppmg Yeplon HelE £4 3.0~
5.0 ppm, 2.5 ~ 50 ppmg ehi m glch

Z2E XM

L 27 EEREE F2AL PP 166~167,
1978,

2. AA % A g, AU AL PR 302
~306, 1974.

10.
11.

12

L.

13.

14.

15.

- 49_

A% Al B RS 17, AR

o &#], 18(1), 48~59, 1977.

CEAEEKEHO—REAKBD S M ik

BEBMOSAMICHYT SR, BAARBER
24, 447, 19717.

-KS g BETEEEGRE, 1986

Anal. Method Comm.: Analyst, 84, p.
127, 1959.

. E.I. Hamilton et al.,: Analyst, 92, p.257,
1967.

. Method of A.0.A.C., 1lth Ed.,, p. 411,
1970.

KX BBAEELROSN, #FBAt, 1970
BV EE&BOS T, &P, 1971
RESHIEE T, BSE, WK, 1972

BREGRTW4,
1973.

Pl yres, WESHMGL, vol. 2, p 81,
1987.

A& A kAL R], A E-AloFALS], vol 12,
No. 1, p.77. 1987.

BE N THRE DGRB8 85 82U
K, ki HRER S ek, MRF0 36

HSB, KHARE,



