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A Study on the Analytical Errors of Non—proficient Laboratories
Participsted in Quality Control Program

Park, D.W,, Y.C. Shin, SH. Park, NR. Lee, and SM. Oh

Industrial Health Research Institute, Kovean Industrial Safety Corporation

Yoon, C.S, N.W. Paik
School of Public Health, Seoul National University

Factors affecting non-proficient analytical ability were compared and evaluated by rat-
ing of laboratories and round. Analyst Indices between proficient and non-proficient parti-
cipants were different. Coefficients of determination(R?) for standard of toluene, xylene
and trichloroethylene of the 4th round between some proficient and non-proficient partici-
pants were significantly different(p<0. 05). But, there was no difference in the 5th round.
Average desorption efficiency of non-proficient participants was 88%-98%, which was
lower than 96%—100% of some randomly selected proficient participants. Also non-profi-
cient participants have a large variance of desorption efficiency, 11.79-19.69%. In the 5th
round, desorption efficiency of metyl iso-butyl ketone(MIBK) reported by all participants
was lower than 90% tested by NIOSH and especially low compared to other analytes.
Participants evaluated to be non-proficient in the metal part have 85%-100.84% of aver-
age recovery, which was larger variance than 98% of some proficient participants.
Although it is difficult to find quantitatively factors causing non-proficiency in analytical
ability, pretreatement techniques and experience of analyst seems to be more important
factors to produce accurate analytical result.

Key Words : Coefficient of Determinant Quality Control Program, Analytical Ability



I.M B

Sy AA#F &AL sWse JIRE
9] $4%8L d43< A8 (quality contro-
el ANE B8 W g4d Aoz Bud v
AcH Paik, 1993, : BH¥% ¥, 1993 9%E S §,
1992). Mg 2 1992'd 4€o) HAAE A3 Hx
#ol A dgale E45He vy vF3T
(958 5, 1992). {7184 Eoldl 3074 7|#o]
Foste] 43.3%9 FHAEE 2 Aotk %
Botoll 297] 71gho] Foddted 31% 9 Y& A&
& B9 Aol (etF4 F, 1992). =& AA
E FEF MYRAATFEE HEAY Az aY
o] ZAE FHA SutE FAEY A, AP
Mo A, AXelY WY, rs(ee) ¥ 2
A, Zg9 A4, A 89 HF 2L 29
8% T A=dde ¥NTYn ddHe =2E
Algg Wdd] HESHAYG. =3 A=A L9
U39 2AE T T F4FY 4L A o
Y & PE3 FFEAG. old FHE EdE
o Axde A F AzdErEng 4 B
Fu&g B3 E4%HY Hig ode F8
3 Alake AFHezr wssYch EE WAy
BNz BAFEHGLE A8 ANHA o
HHE 0 Aoz gddr).

A1z 9 e Fr1EA9% 35 28
oke] §Z-go] @A 3% B 23
W= 70.6%, A3 71.2%, AT 75.6% 2
2EH EN5Y Y4 AARH(AE L T,
1993). 7F% H3(1994.3.17)0] ¢8 ¥ A53 A
@AM E {7184 2 259 F3 A48
84% 239 o A FAY 4%
o] AL ouifit). E4xY ¥, #eAte
Y, B4 24 4 7Y Fol V18Ed ¥
s ggol 718 Reloh Axde dA78
73 Fr|@e RE xHo| Fr@e9 RET
ENqsge g4 7Ag oAe oy ¥
Aegde #2dn fFAAFHk e FH IR
wEH A B ujF Ao HrpEe 7
#Eo MY Asa9e mAok ) o
HE AP 58 MPPAERL #YP3te BE

JIRESY BN O A §rUl zRE
ofef gt ElAM o ARIFSY FAUEFRY
dges JEsn 222 JAAYALE 98 »
BE g45ojc} &= Holth

gjZolu}t fEvdel N FHste IAAELY
A9 R A= #2] (external quality control)$]
2EH ENe A A4 FHA A
719 BN5EE Y3 o9 €498 #e
¥ olRE AN Y w& BB A
&+ 9lt}d. American Industrial Hygienist A-
ssociation(AIHA)/National Institute for Occupatio-
nal Safety and Health(NIOSH) Proficiency Anal-
ytical Testing(PAT) T2 1o} G2 Work-
place Analysis Scheme for Proficiency(WASP)
o fEvee] Fcde dARYE 2
o Be, Fddr)de EN5Y 2 $38 ¥4H
NEdgde 7123 ol g4 §ol FEd v
AEI J5E€ ¢ 5 Utk & ¥ P4 3
e dAe ZEAHYD 23g e e
Holoh, $ve ARV AEY7 B dE A
#7t HAE ol F 2 AxdE 9 dHA BYF
g AN+E FF ENFEH #Y Fo @A
g R aEHAH (GRS F, 19920 Park et al,
1993 : BHE2 &, 1993). 4AHA A=A 4
AE B8 HHE Y § A=dIdARY En
# AL G 4F AEHez B4y
Hol] n]EF Aoz Hrhn e 7VEY 0|
3 8UE¢ FMT AM¥e Uk

B dF=fdMe #4590 ¢ 78z
o] &3 V18 FARAY @AE exY zo]
g vz grise 45" A&E ofrids
F9 99¢ F3sux g, oHF A7EH
E #MFYo] nEF VI¢EY B eEH ¥4
& 9% AuAFH YA @A 281
SEPUE AFBASA7IEY ENFHA A
AvAEQl & YANE ¢ de A8 P&
g+ 8 oz wddHd.

Oo. sy

1. CHA

- 97 —



A4z A5 HYPAZA7 B W Fx
#delo] oA J1BE F BHTYo nFF A
o2 WML /1@ 4F $49 JBEY B
HAg8 ddez . AEEH ol4d
HES E 134 2. $45Ho| ujf@ Ao
e A fU14AE 3B 1214 9= 3
3 ol TElm 4L 28 & ¥E F 27
ojgdlA EMX7 YA WHE Hold A}
ABEt. A5EMo] ol BN $48
7184 e vEFF 1@ 59 ussd gz
A gl o3 Mqsigic

2 W=

A= TIAYAANNE ARy Fz e
d FAE BE JVEER ST £4A A
€ AZEE 3% o] ArE r¥d B9
Y R B{ENNI], 247 R84 EZ
Az 9 AN RAAAYY agveEay
I AGRAY Fol XTHETY. o] ARE B8 BN
Fuz she 4L BRE 2477 g BAz
29 ¥z, 223 F28 A= A @3 (sta-
ndard curve) @4 9] AT, F718A4) e¥E S
(desorption deficiency)® &4 248 (recovery)
9 AEx Foltt. AR ¥AHL WFH vz
H TtestB YR SAS(HA 6.02)F o439
o}.

m A3 % aF

1 24Xe Ay U 2477

AFd9) E45Yo UM Mg 288 a9l
9 dhte EAAe zdolth, AIAA H¥4
YA Ada AN AY, £
o A= ¥y Y aeln gulE BEAdE g8

Table 1. Number of Participated
Laboratories Analyzed in this Study.
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Proficient Participants

Non-proficient Participants

Round

Metal Organic Solvent Metal Organic Solvent
4th 12 11 12 11
5th 14 8 9 4

Total 26 19

21 15
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Table 2. Analysts Indices by Rating of Laboratories and Round.

Metal, Point Organic Solvents, Point
Round Proficient Non-proficient Proficient Non-proficient
1* 3.08 1.75 3.62 1.47
2* 2.67 1.67 2.44 1.88
3 1.76 0.96 1.84 1.15
4 1.95 1.47 2.00 1.86
5 2.35 1.91 2.36 2.00
* . Paik, 1993
Table 3. Frequency Distribution of Analytical Instrument Mode! Occupied by Non-proficient Participants.
GC AAS
Model Total Non-proficient(%) Model Total Non-proficient(%)
85 5(6 ) G 63 6(10)
B 19 7(37) H 51 5(10)
C 33 1(3) I 31 5(16)
D 24 3(13) ] 25 9(36)
E 15 5(33) K 14 17 )
F 50 5(10) L 30 4(13)
M 12 1(8 )
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Teble 4. Comparision of R? for Standard Curve of Organic Solvent between Non-proficient and Some Proficient Partici-

pants.
Round Analyte Mea.n i SD, Determination Coefficier.xt(.R’) Ttest
Proficient Non-proficient
4th o-Xylene 0. 99988+ 0. 00011 0.99162+0. 00841 p<0.05
Toluene 0. 99968 +0. 00040 0. 99418 0. 00654 p<0.05
TCE 0. 99963+ 0. 00037 0. 99686 +0, 00251 p<0.05
5th o-Xylene 0. 99901 0. 00238 0. 99827 + 0. 00267 p>0.05
MIBK 0. 99952 0. 00070 0.99788 1+ 0. 00287 p>0.05
TCE 0. 99962 +0. 00048 0. 97958 1 0. 04044 p»0.05

Table 5. Comparision of Desorption Efficiency for Organic Solvent between Non-proficient and Some Proficient Partici-

pants by Round.

Desorption Efficiency(%), Mean +SD

Round Analyte Proficient Non-proficient
4th o-Xylene 97.20+4.92 89.44+15.63
Toluene 99.20%4.25 88.31119.69
TCE 08.47+4.35 94.73116. 44
5th o-Xylene 100.22+4.97 98.04+ 6.28
MIBK 84.05+5.10 86.261+ 7.86
TCE 96.45+5.28 96.21+11.79
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Table 6. Comparision of Recovery for Metal between Nonproficient and Some Proficient Participants.

Recovery(%), Mean+SD

Round Analyte Proicienct Non-proficienct
4th Cd 98.32+6.01 100. 48 +14. 87

Pb 98. 81+5. 56 100.57+13. 37
5th Cd 99. 83+4. 62 100. 84 +10. 48

Cu 99.07:+4.15

85.46117.23
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