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— Abstract -~

The Result of Quality Control in POSCO's Industrial Hygiene Laboratory

Young-Sei Lee, Song-Kwon Lee, Ki-Hyun Cho,
Cheng-Hong Chae, Yong-Lae Kim

Health Care Center. Pohang Steel Work. POSCO

Since being granted permission for self-assessment of the work environment by the Department of
Labor in 1992, POSCO's Industrial Hygiene Laboratory has participated in domestic and Foreign
Quality Control Programs 8 times and has obtained remarkable results.

It has made a lot of effort to be a proficient laboratory with the ability to observe and analyse envi-
ronmental monitoring data.

The summary of results is as follows:

1. POSCO's Industrial Hygiene Laboratory has received a "P(Proficient)" grade from the round 115
to round 119 of AIHA/NIOSH PAT Program for analysis of such metals as lead,cadmium, zinc, and
chromium, and also has received a "P(Proficient)" grade from its round 119 of for organic solvent
analysis, i.e,. Trichloroethylene(TCE), Carbon Tetr-achloride(CTC), 1.2-Dichloroethane(DCE),
1,1,1-Trichloroethane(MCM), Tetrachloroethylene (PCE), Chloroform(CFM), Benzene(BNZ),
toluene(TOL), and O-xylene(OXY). )

2. In the Quality Control Evaluation Program performed by the Industrial Health Research
Institute,Korea Industrial Safety Corporation, POSCO has passed impressively in the3-metal analysis
test for lead, cadmium, cupper, and in the 6 organic solvent analysis test for Benzene(BNZ),
toluene(TOL), O-xylene(OXY), Trichloroethylene(TCE) and Methyl isobutyl keton(MIBK),n-
Hexane with 2 standard deviations

These analytic techniques should be practically applied to various fields, and reliable results of
environmental monitoring should be considered to improve the work environment and to keep work-
ers from occupation related diseases.
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Table 1. An Example of Recovery Test
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Recovery Pb Cd Zn Cu Cr
Test 99.9 99.4 97.5 99.7 946
(%) (99.4-101.4) (96.5-103.4) (95.3-99.6) (98.9-100.9) (92.5-96.7)

Table 2. An Example of Desorption Efficiency
Desorption Benzene Toluene O-Xylene
Efficiency
(%) 97.3 (96.8~97.6) 97.4 (97.1~98.4) 95.6 (94.5~96.7)
Desorption 1.2-Dichloroethane Carbon Tetrachloride Trichloroethylene
Efficiency
(%) 98.0 {96.0~103) 99.0 (97.0~103) 100 (98.0~102)
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Table 3. Example of Standard Curve Using Internal Standard Material

Division Amount(mg) Response(area) by G.C
Benzene Toluene O-Xylene Benzene Toluene O-Xylene
SO 0 0 0 0 0 0
S1 0.438446 0.428056 0.438008 0.280995 0.273994 0.284806
S2 0.864496 0.844008 0.863633 0.551765 0.539391 0.562284
S3 1.287044 1.256541 1.285757 0.818216 0.798464 0.822764
S4 1.620189 1.581792 1.618570 1.021834 1.003647 1.053128
S5 2.024156 1.976185 2.022134 1.27919 1.252928 1.300232
Benzene
Y=0.630802x + 0.003229
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Fig 1. Standard Curve
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Table 10. A13) AP 5H718 Y=l ¥HRH YHEEA

1992. 7. 9
NeR | TYFPANE EPAUL 9B #7144 Fuas
R kA A1-9201 g 9 g 3

1L #7184

[ 97as | ¢ 2| wa & | 12120009 |

9z R P gk TR AEW ¥4

¥ s e - = TR

WA 1001-1 0. 0000 0. 0000 - 0.0100 ~ 0.0100 % 4

1001-2 0. 0000 0.0000 - 0.0100 ~ 0.0100 % 4
1001-3 0.4962 0.5479 0.4822 ~ 0.6136 % A
1001-4 0. 0000 0. 0000 - 0.0100 ~ 0.0100 g 3
24 1001-1 1.8372 1.9197 1.6894 ~ 21500 ¥ A
1001-2 4. 1567 4.3146 3.7969 ~ 4.8323 % 3
1001-3 2.5217 2.7040 2.3795 ~ 3.0285 L |
1001-4 2.7666 2.8761 2,5310 ~ 3.2212 % 3
244 1001-1 1.4279 1.4727 1.2960 ~ 1.6494 % 3
1001-2 3.1073 3.2735 2.8807 ~ 3.6663 % A
1001-3 2.5622 2.7317 2.4039 ~ 3.0595 ¥ 3
1001-4 2.1103 2.1910 1.9281 ~ 2.4539 % A
22 &

| #71as | & 2 | g4 & | 88000%)

|

Rin Al B o Newk gd84 Aad ¥4
L4 mg g g 47 g7}

k= 2001-1 0.0757 0.0764 0.0641 ~ 0.0887 % 3
2001-2 0.0620 0.0607 0.0534 ~ 0.0680 % A
2001-3 0.0245 0.0228 0.0192 ~ 0.0264 & A
2001-4 0.0295 0.0270 0.0214 ~ 0.0326 ¥ 3

=g 2001-1 0.0103 0.0101 0.0089 ~ 0.0113 % A
2001-2 0. 0072 0.0071 0.0063 ~ 0.0079 % A
2001-3 0.0181 0.0181 0.0159 ~ 0.0203 % 3
2001-4 0.0077 0. 0080 0.0070 ~ 0.0090 % A




Table 11. #23] 287333718 P=d2] EHER B7HEEA

1992. 12, 19
A | TYFYARR) TEAUL 9= #7184 | 7 &
2HYE | 49201 & & 2
1. #7184
[ wast | ¢ 2| wde | 12120009 |
9z N g gaus 7&ak 'L NETR
"3 mg g mg Az 7t
WA 1002-1 0.1416 0.14180 0.1064 ~ 0.1772 & 4
1002-2 0.4098 0.41723 0.3672 ~ 0.4673 g A
1002-3 0.2083 0. 20268 0.1695 ~ 0.2359 & A
1002-4 0.4824 0.46783 0.4117 ~ 0.5240 % 3
284 1002-1 1. 0540 1. 06394 0.9183 ~ 1.2096 g A
1002-2 3.0934 3.13920 2.7625 ~ 3.5159 &
1002-3 1.3955 1.37102 1.1632 ~ 1.5788 & A
1002-4 3.2328 3.16050 2.7812 ~ 3.5398 ¥ A
L] 1002-1 1.3577 1.41383 1.2343 ~ 1.5934 & A
1002-2 4.0572 4, 28641 3.7543 ~ 4.8185 ¥ 3
1002-3 1.0161 1.03503 0.8981 ~ 1,1719 g A
1002-4 2.3909 2.40635 2.1176 ~ 2.6951 ¥ 2
22 &
[ =712 | ¢ 2 | ¢#a¢ | eB100%
B A = waus e LR N2Y ¥4
e e e e 23} 37}
k=] 2002-1 0.0295 0. 02851 0.0211 ~ 0.0360 ¥ A
" 2002-2 0.0374 0. 03604 0.0280 ~ 0.0441 & 4
" 2002-3 0.0245 0.02345 0.0206 ~ 0.0263 % 2
" 2002-4 0. 0250 0.02863 0.0216 ~ 0.0357 % 3
FIEF 2002-1 0.0228 0.02180 0.0190 ~ 0.0246 ¥ 7
3 2002-2 0.0068 0. 00600 0.0049 ~ 0.0071 % A
" 2002-3 0.0134 0.01272 0.0110 ~ 0.0144 & 3
b 2002-4 0.0029 0.00290 0.0021 ~ 0.0037 g Z




Table 12. 4|33 Z¥43H ¥ =g FHAS H7IREA

1993. 4. 14
e | TYFUALE) EPAYL 924 e | 2 &
aFRE | 219301 L % 3

1. #7184

| #7as | & A | #4& | 12120009 |

9e A = LR 7k CERK AETEE
W g g g 23 g}

WAl 1003-1 0.1980 0.1943 0.1424 ~ 0.2462 ¥ A
1003-2 0.4334 0.4273 0.3631 ~ 0.4915 g 2
1003-3 0.1352 0.1301 0.0947 ~ 0.1655 g A
1003-4 0.3411 0.3323 0.2858 ~ 0.3788 ¥ 4

B 1003-1 1.3120 1. 3091 1.1102 ~ 1.5080 # 3
1003-2 2.5556 2.5196 2.2172 ~ 2.8220 ¥ A
1003-3 3.4523 3.3492 2.8993 ~ 3.7993 g A
1003-4 1.6850 1.6499 1.4657 ~ 1.8341 % A

agd 1003-1 2.8616 2.9180 2.4218 ~ 3.4142 g 3
1003-2 1.4249 1.4105 1.1417 ~ 1.6793 ¥ 4
1003-3 1.0074 0.9810 0.7107 ~ 1.2513 % A
1003-4 2.4969 2.4752 2.1614 ~ 2,7890 g A

28 %

Lo | ¢ 2| wae | 88000%

WE A = g4z &% VERE AEY 24
W o e mg ng Az B}

=1 2003-1 0.0751 0.0723 0.0597 ~ 0.0849 g A
2003-2 0.0300 0.0288 0.0240 ~ 0.0336 ¥ A
2003-3 0.0243 0.0244 0.0199 ~ 0.0289 ¥ 2
2003-4 0.0431 0.0424 0.0358 ~ 0.0490 & 2

=g 2003-1 0.0119 0.0117 0.0096 ~ 0.0138 g 3
2003-2 0.0195 0.0193 0.0163 ~ 0.0223 & A
2003-3 0.0163 0.0161 0.0128 ~ 0.0194 g A
2003-4 0.0071 0.0070 0.0061 ~ 0.0079 g 3




Table 13. 42 A3i@R 24718 P8 $HASH} PrHERA

1993. 11. 30
e | TYIWAUE) T2 w84 | 2 &
LAUE | A}-9301 ¥ 3 ¥ 3
L #7184
L2k | ¢ 3 [wae | 1120009 |
45 A = g4 Aaw ' ELE NEY ¥4
L - mg ng ng Az Y}
&#24 1004-1 0.6644 0. 6646 0.5848 ~ 0.7444 ¥ A
1004-2 2.279% 2.2629 1.9914 ~ 2.5344 % 4
1004-3 2.6359 2.5858 2.2756 ~ 2.8960 % A
1004-4 0. 9587 0. 9640 0.8482 ~ 1.0798 % 37
A4 1004-1 1.9852 2.0092 1.7634 ~ 22458 7 |
1004-2 1.7017 1.7004 1.4964 ~ 1.9044 Y A
1004-3 0.7747 0.7716 0.6789 ~ 0.8643 ¥ A
1004-4 1.5267 1. 5559 1.3693 ~ 1.7425 % A
Ezlggz 1004-1 2.9486 2911 2.5670 ~ 3.2672 # 7
ddy 1004-2 0.7725 0.7619 0.6704 ~ 0.8534 g A
1004-3 1.7945 1. 7664 1.6158 ~ 1,9170 & 7
1004-4 3.2745 3.2962 2.9929 ~ 3.5995 g A
23 &

[ %713 | ¢ o [wae ] ssaow |

gL Al B i 71ER H3W Y Algd ¥4
W o g ng ng 3 7

g 2004-1 0.0484 0. 0496 0.0437 ~ 0.0555 ¥ A
2004-2 0.0434 0. 0433 0.0390 ~ 0.0496 % 3
2004-3 0.0305 0.0302 0.0266 ~ 0.0338 % A
20044 0. 0609 0. 0626 0.0551 ~ 0.0701 ¥ A

=g 2004-1 0.0213 0.0204 0.0179 ~ 0.0229 g A
2004-2 0. 0056 0. 0057 0.0050 ~ 0.0064 3 A
2004-3 0.0105 0.0103 0.0091 ~ 0.0115 % 3
2004-4 0. 0069 0.0068 0.0060 ~ 0.0076 ¥ 7
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Table 14. #153] AYA 28718 A=) B4ED HrHERA

1994, 3. 17
A#d | ZTEFUAUE) EYARL 24 #7184 | 2 &
2HEE | A-9401 ¢ 4 | & 32
1 #7184
L w7st | ¢ 2| w3« | 127120009 |
9z A = w42 ew CERE ARY 4
W o5 ng ng g 27 Bt
2 =Cl e 1005-1 1.8754 1.8211 1.4068 ~ 2.2354 ¥ A
BEAE 1005-2 2.2845 2.3162 1.8002 ~ 2.8322 |
1005-3 0.8670 0. 8242 0.5032 ~ 1.1452 % 3
1005-4 1.3240 1.3126 0.9595 ~ 1.6657 g 4
IAd 1005-1 1.7850 1.6100 1.5427 ~ 2.0773 g 4
1005-2 0.9974 1.0427 0.9176 ~ 1.1678 % 3
1005-3 2.0098 2.0590 1.8112 ~ 2.3068 % 3
1005-4 1.4522 1.4674 1.2913 ~ 1.6435 & A
Eggzg 1005-1 0. 8490 0. 8385 0.6780 ~ 0.9990 % 3
qdd 1005-2 1.4417 1. 4566 1.2817 ~ 1.6315 g
1005-3 2.2893 2,2981 1.9771 ~ 2.6191 ¥ 3
1005-4 2.4718 2.4819 2.1840 ~ 2.7798 g 3
2 3 &
| sras | & 2| a8 | s5000%
9e A = was @t PR L RETR
W oz ng ng ng A 3y}
T2 2005-1 0.0356 0.0347 0.0302 ~ 0.0392 % 3
2005-2 0.0229 0.0225 0.0198 ~ 0.0252 g 4
2005-3 0. 0403 0.0392 0.0344 ~ 0.0440 g 37
2005-4 0.0534 0.0519 0.0456 ~ 0.0582 % 3
=g 2005-1 0.0169 0.¢168 0.0179 ~ 0.0189 % 7
2005-2 0.0075 0.0076 0.0050 ~ 0.0085 % A
2005-3 0.0051 0. 0050 0.0091 ~ 0.0059 g 3
2005-4 0.0102 0.0102 0.0060 ~ 0.0133 % 3
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Table 15. #63) ]84 24718 F=ve $420 B A

1994, 11. 26
A% | TYEYANE) T4 984 w184 | 2 =
2HEE | A10401 ¢ 4 | & 2

1. #7184

L #7123 | ¢ 4 [wae | 1212000 |

3z A & g4am A 'R ARY 4
4 3 ng mg ng 23 Br}

el T 1006-1 1.7573 1.7201 1.5137 ~ 1.9265 # A
1006-2 2.0450 2.0271 1.7839 ~ 22704 & 37
1006-3 1. 5067 1.4777 1.3004 ~ 1.6550 & 3
1006-4 2.7320 2.6694 2.3490 ~ 2.9897 % 2

Lk 1006-1 0.1961 0.1871 0.1626 ~ 0.2116 i A
1006-2 0.2097 0.2053 0.1807 ~ 0.2299 & A
1006-3 0.4753 0.4720 0.4154 ~ 0.5286 T A
1006-4 0.2374 0. 2296 0.2021 ~ 0.2572 g A

Eggz= 1006-1 3.2774 3.2442 2.5849 ~ 3.6336 g A

A 1006-2 2.6783 2.6725 2.3518 ~ 2,9932 % 4
1006-3 3.2802 3.2479 2.8582 ~ 3.6377 g A
1006-4 1. 1909 1.1744 1.0335 ~ 1.3153 & A

2 7 &

L2783 | & A [ wde | o000 |

¥z A g waEn NEg P ERE NEE
i % ng mg ng A5 7}

k=1 1006-1 0. 0540 0.0531 0.0468 ~ 0.0594 g 7
1006-2 0.0300 0.0297 0.261 ~ 0.0333 & A
1006-3 0.1000 0. 0982 0.865 ~ 0.1099 ¥ 3
1006-4 0.0845 0.0827 - 0.0728 ~ 0.0926 g 3

=g 1006-1 0.0270 0.0259 0.0229 ~ 0.0289 3 A
1006-2 0.0203 0.0193 0.0162 ~ 0.0217 3 A
1006-3 0.0125 0.0122 0.0107 ~ 0.0137 g A
1006-4 0.0167 0.0162 0.0144 ~ 0.0180 % =
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Ll g

Trichloroethylene (TCE), Carbon Tetrachlo-
ride (CTCO), 1.2-Dichloroethane(DCE), 1,1,1-
Trichloroethane(MCM), Tetrachloroethylene
(PCE), Chloroform(CFM), Benzene(BNZ),
Toluene (TOL), and O-xylene(OXY) ¥ % 9%
ol #71 & e HajefM 115 RoundE
CTC, TCE7} 712#%+2-SD" #& uvehjey,
#116~118 Round& A& %7} 7183 2
FEF e 23 A119 RounddlME CTCHt
T1ed+4 - SD” @& JYehdoy FHHos By
‘A% (Proficient) P" #3-& wslch

Z13] 33 B4 2d7 ez ENE HAF
Kot BAAE “Z1Ea" diF EE g W
ove AUt 4% s Ed AT =%
e 4x, A8 £%(99.99% ol4) 4,
Standard SHAZA| ALge] /YA F HAe
EA2AE fAS7] 48 243 =¥o] W
Roz eyt

2 telEzidFel e Aoign

19929 HH ARQEAATHE F8e] Fxwe A
Eof F§ A1 Re A (Hed)AAY =@
g4A dae H 1004 E 1590 JeRG Q1o
&8t 3% (Pb,Cd,Cu)# #7)1&AEot 6F
(Benzene, Toluene, O-Xylene, TCE, MIBK,
n-Hexane)o] ti§ H7HE BH ZE Age #4
27} "B FA e olojA FEF HAdo] o] FoiH
o AYE 100% FHAAPE ¥,

B3] A13 AxT] Testoll e AP A
4 B3 & e Midre F F9789 214 %
FdBH 239 F=de] FAtE, 1992) ¢
B3¢l e POSCOE AR AYEE oy ¥4
o EA PAAL] BHFEE AWt denl gld

2 B

POSCO7} 1992'd AN &371822 HF¥d ¥
A7t A=w Ao Het: S -9 887 Hn
FAE BHEE A& A8 AN x=HE FEo
o3 2ol $5¥ ddAgdYdzAMe dHE
At

1. AIHA/NIOSH PAT Program©| #]115~#
119 Round7tA] 3<i@ A# Pb, Cd, Zn, Cr ¥
4%2] F&olelA 71Egke A EMIA=
‘P(Proficient)” #3& wston #71&AMe
TCE, CTC, DCE, MCM, PCE, CFM, BNZ,
TOL, OXY & 9%l #oddl #1119 RoundoiA
CTC7t 71&%+4-SD& Holgey AMqBes
‘P(Proficient)” ¥&-& Wskch

2. MAEAATY F@e F=HYdM e 135
H 687 Pb, Cd, Cu ¥ %3 BNZ, TOL,
OXY, TCE, MIBK, n-Hexane ¥ 6%% #7]%
AN BF 7125 +2- SDolEA 100% A3}
= A%E AU

ol21 ¥ dihe A4 FieldoAle VA2 3
U =] dAHojo dtn 2FPde AP
AANE TRE ALY @] Fd3 ki
oo} A= @el9] ojulE FdS YA BRI
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