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Ardstol g, sl g2 Aol Fd § Ads24H18%), tHd st
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2(33%) o2, HErRqddle Adstxitor giiHER JotesteA
stz =& 37tE A% At =237 ARZE olF YARtES 24
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Table 1. Reference value, tolerance value and analytical method of organic
solvents in Korea

Samplin e
[tem p. J Marker Aralica Tolerance vale ~ Unit
sample time Method

) .. Methylhippuric HPLC, 1.5 g/g crea.
f shift
Xylene Urine end of shi acid ac
Perchl hyl Uri end of shit ~ Trichloroacetic GC 5 ma/L
erchioroetnylene M€ 2t end of workweek acid
i i i HPLC, . .
Toluene Urine end of shift PPUric acid i 2.5 glg crea
- - C.
Urine end of shift Mandelic acid  HPLC 800 mg/g
Styrene GC crea.
y ) . Phenylglyoxylic HPLC, 240 mg/g
Urine end of shift .
acid GC crea.
Uri end of shit ~ Trichloroacetic GC 10 ma/L
, NS at end of workweek acid
1,1,1-Trichloroethane )
Urine end of shit ~ Total GC 30 ma/L
at end of workweek trichloroethanol
Uri end of shit ~ Trichloroacetic acid GC, 300 mga/g
Trichlorosthvl "I at end of workweek and trichloroethanol UV crea.
richioroethyiene Ur end of shit ~ Trichloroacetic  GC 100 mg/g
fIN® at end of workweek acid crea.
Dimethylformamide Urine end of shift N-methylformamide GC 40 mg/L
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A 24 A o

O
urs)

LA 9 EFEEd Az
(1) Aot
Aastzst,  Adsdgs,  absas, saskds, 9,
2 HOAkE, A, vigE

o-dichlorobenznene, ¥4  AldrichAH W] =) &
MerckAH 5 9) o] HPLCH Al kS AF&3F3it)

©e oF 50 mge AWFHA 2ol 100 mL §F T
F2 EAS A9 500 mg/LENe WEAT o2
s}k 5, 25, 50, 75, 100 mg/L, 2 AAstelge 10, 50,

100, 150, 200 mg/Le] A 248 F=& A= AxsAH

(3) &W Alm Az
) uks 88
AN A AFHS AWM AlgE T 1.01, 1.015, 1.02, 1.0259] H]FE=Z 47)
A 16719 M85 MYt AdsxAike 5 10, 100 mg/L, A Aol geS
Aok AAst AT A st eSS

s g RS P 64719 ¥ ARE 24 ggow o9



o 3]l A= AZIAR . =,

Yy — yB = 3sB

ek RS gro] 3sp + ypd W] B0 vRE et HEIAR 63
% i AxAEel @ dgdonyy Faan. Asqene /)

B oMo ZFo 7z He y = Hak ol 7} AqrE¥eY, 1 FFAHA FA

Edy

Xé O}"jl—'l‘f z—lo] ]:]'- Sy/X% SB %k—o—ai O]%—‘S}—%:ﬂ_, Sy/x—l:_ E}%j”]’

(A714 3 bxita)
ypi= SAIES MG gholm g HAASHAA Fok yEA FE g YAt

At st xAt st etes RFEAS o]gste] UV 2 GCHE o] &3
B ARy AZAS ZAdsta o2 o] gdte] zZF B4 Wy AZ3IA
g AFEsketh

2. UV el gk £4]

(D Agstol ol £4& 918te] 5ml A@ el 05 mLe &2WE F3he]
AbshAl 05 mLE 7heta 1023 B B 7tdstel 29d Adstelde s
el Az

(2) ¥k& 0.8mlE 10mL A&l &A 78 M F4tstZ4Es &9 1 mLE
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o2 g9t URrEFEd 99E 1 mL FHste] A 100mL Sito = 84
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4.

A z7

(1) UV

M

1) 4] @ Beckman DU-650
2) 37 ¢ 7FAE- 530 nm
(2) GC/ECDY
1) 1] : Hewlett-Packard GC 5890 Series 11
AE7] - AAEFZ7)/(Ni* jon source)
: HP-INNOWAX (30 m x 320 gm x 0.15 gm film thickness)
D FYE 250T

A&=7] 250T

N}
~—

o iy
Moo

w

B 100C(BE) - (20C/#) - 180T (6%)
4) Split ratio 50:1
5) 2 A % 100mL/min

6) ol ik AAi



Urine Density Creatinine
1 1.010 0.623
2 1.010 0.584
3 1.010 0.583
4 1.010 0.755
5 1.015 1.008
6 1.015 1.376
7 1.015 1.385
8 1.015 1.285
9 1.020 1.209
10 1.020 0.785
11 1.020 1.363
12 1.020 0.822
13 1.025 1.490
14 1.025 1.393
15 1.025 1.902
16 1.025 0.749

Table 3. Density and creatinine value of urine samples

Table 4, 59 UV I GC-ECD® ol °|§ stdstzite] &4 A3E vehd
Aok UVHel o3 4 A3 3¢a2 H7hgke]l 656 - 164% At ¢4,
GC-ECDYoll o3 24 dAxb= H7FE ghe] 84 - 126% WM 24 8<
W Aot



?o%ickEd Density Concentration of TCA(mg/L)

(mg/)  Of urine™ 2 3 4 Average *Std.dev
0 1.01 15 1.1 0.1 14 1.0 =06
5 1.01 4.8 4.3 59 7.8 57 +15
10 1.01 10.4 95 10.6 11.0 104 =+ 0.7

100 1.01 128.5 89.1 103.5 106.6 1069 =+ 16.3
0 1.015 0.6 05 0.3 2.2 09 =+ 09
5 1.015 6.1 5.0 45 104 65 =+ 27
10 1.015 10.0 75 8.6 12.1 95 = 20

100 1.015 8.1 70.5 90.5 133.2 9%6 =+ 266
0 1.02 1.0 04 4.6 1.8 20 £ 18
5 1.02 7.0 4.7 9.2 74 71 +£19
10 1.02 11.7 75 13.6 11.1 110 =+ 25

100 1.02 97.9 76.8 93.7 110.7 948 + 14.0
0 1.025 1.7 0.7 1.6 1.7 14 + 05
5 1.025 59 49 5.3 - 54 + 05
10 1.025 9.2 8.2 8.6 11.1 93 + 1.3

100 1.025 91.6 76.3 112.2 116.5 992 + 188

Table 4. Analysis of TCA in urine samples by UV method

] o
0.8
ot v
T 0.6
2
o &
304
<
0.2 s
O &
0 20 40 60 80 100 120
Concentration of TCA(mg/L)

Fig. 1. Calibration curve of TCA by UV method ( R : 0.99998,
slope : 89 x 107, intercept : 4.8x 107 )



UvHyoel ok Adstxste] 4 Ay ArdstxAl 5 - 100 mg/L ¥ 9l ol A
EF%== 005 - 090013 FFEAS 0999989 ot AXAHS YEeERNAG
(Fig. 1).

Sop:c l.<ed Density Concentration of TCA(mg/L)
(mgr) ofurine 2 3 4 Average +Std.dev
0 1.01 - - - - - -
5 1.01 4.8 5.7 4.8 5.6 52+ 05
10 1.01 9.6 94 8.6 9.9 94+ 06
100 1.01 97.8 95.3 101.8 103.9 99.7+ 39
0 1.015 - - - - - -
5 1.015 4.8 51 5.1 6.2 53 06
10 1.015 89 9.8 94 9.8 95+ 04
100 1.015 92.3 97.3 104.2 103.9 995+ 5.7
0 1.02 - - - - - -
5 1.02 53 52 5.9 52 54+ 0.3
10 1.02 91 94 94 9.5 94+ 0.2
100 1.02 92.4 975 104.9 97.8 98.1+ 5.1
0 1.025 - - - - - -
5 1.025 5.2 6.2 5.2 4.4 53+ 0.7
10 1.025 9.9 94 9.8 9.3 96+ 0.3
100 1.025 101.7 84.2 103.8 101.9 979+ 9.2

Table 5. Analysis of TCA in urine samples by GC-ECD method

A3t 2 A4S GCH-ECDY Al 9&te] 23 49 25 - 175 mg/L H Yol A
AR AAASE 0999952 4353 A4S el ok Fig2). Ahd st
ZAL 488, YWHZFEAL 68%, Adsld e 952 AZH U HFig.
3).

A gel AFEE T8 98w BAvG SA4Ewe ARE 2ol

_10_
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2 3

0.000
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Concentration of TCA(mg/L)

Fig. 2. Calibration curve of TCA by GC-ECD method ( R
©0.99995, slope : 1.1 x 107 intercept : 8.1x 10™)
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Fig. 3. Chromatogram of TCA and TCE by GC-ECD
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Response

&

o

0.000 ‘

0 50 100 150 200

Concentration of TCE(mg/L)

250 300

Fig. 4. Calibration curve of TCE by GC-ECD method ( R :

0.99997, slope

,12,

: 80 x 10", intercept : ~1.3x 10° )




Spiked Concentration of TCE(mg/L)

conc. Density
(mg/L) of urine 1 2 3 4 Average +Std.dev
0 1.01 - - - - - -
10 1.01 9.9 9.8 9.3 10.3 98 £ 04
20 1.01 20.3 20.6 20.4 21.6 207 = 06
200 1.01 195.8 200.6 202.5 195.4 1985 + 35
0 1.015 - - - - - -
10 1.015 9.0 9.9 9.7 10.9 99 £ 08
20 1.015 20.1 20.5 20.7 21.1 206 + 04
200 1.015 186.6 198.5 194.5 205.9 1964 + 80
0 1.02 - - - - - -
10 1.02 8.9 9.3 10.3 10.5 97 £ 08
20 1.02 20.0 20.1 20.9 21.1 205 = 0.6
200 1.02 190.2 190.5 195.5 201.0 1943 =+ 51
0 1.025 - - - - - -
10 1.025 94 10.3 10.5 101 £ 06
20 1.025 19.8 21.8 22.0 212 + 1.2
200 1.025 193.3 198.0 208.9 200.1 + 80

Table 6. Analysis of TCE in urine samples by GC-ECD method

_13_



Fig 5. Calculation of detection limit of trichloroacetic acid (GC-ECD)

2. A% A
stz Adstelds xE8&He 24 didzEYH AEdAE A=
A | B |l ¢ | o | E | F G | H |0 d e M

| 1 |LINEAR CORRELATION, y=hx+a{Conc.=x, Signal=y)

2
| 3 | y=| 201327 "x + | 3424 r= 099815 Awglg=| 044955
| 4 | f¥=| 000057y + | -017)) Avglyl= 12475
| 5 | lincor.t=/ 232173 n= 4
| 6 | n-2= 2
| 7| Sylk= 575912
| & | Sh= 86.7141
| 9| Sa= 484645
10| LOD=[_0.08582](35D) | 51521

11

12 | After input the STD data, edit 115, J15, K15, L15 cell.

13 |To get § xo, edit P column.

14 | Conc Signal Type Sxo " wi-Avgld yi-AvOl it FF [EXC) F*z  HH ATA
| 15 | ) i) 0441 2E+06| 888 £633 1.249
| 16| 00972 565 STD ! 538126] -0.35235 6825 268742 0124 465806 240 7222 0009
| 17 | 0243 846 STD / 83166] -0.20655 4015 1434 0043 161202 829 2056 0.059
| 18| 0.486 1261 STD / 1320.88] 003645 35 -B98335 0001 1225 013 4834 0.236
| 19| 04972 2328 STD / 229933 052245 10805 286693 0273 1E+06 565 8219 0945

Atk GCHel o3 st xAate] &A= 0.09mg/L(Fig 5), A3kl
29 4% 0005mg/Lel HEAE e A tH(Fig. 6).

Fig 6. Calculation of detection limit of trichloroethanol (GC-ECD)

,14,

4 [ B [ c [ o[ E [ F [ & [ H T 1T 3 T kT L [ WM ]
| 1 |[LINEAR CORRELATION, y=hx+a(Conc.=x, Signal=y)
2
| 3 | y=| 126865 *x + 8557 r= 099942 Avg(x)= 004995
| 4 | {x=| TOE-05%y + -0} Avglyl= 64225
| 5 | lin.cor.t=/  41.6463 n= 4
| 6 | n-2= 2
| 7 | Syh= 224797
| 8 | Sh= 304626
| 9 | Sa=_ 189173
|10 | LOD=[ 000532](35D) @ 75996
11
12 |After input the STD data, edit 115, J15, K15, L15 cell.
13 |To get S xo, edit P column.
14 |Conc. Signal Type Swxo a-AvgDdyI-Avaly) -yt FF GG F'G  HH ATA
| 15 | 4] 4] 0005 877477 691 1011 0015
| 16| 0.0108 126/ STD ! 145572 -0.03915  -516.25 -195716 0002 266514 202 383 1E-04
| 17 | n.027 361 STD ! 351.094] -002295  -28125 990629 SE-04) 79102 645 9813 TEO04
| 18 | 0.064 714 STD / £93.631] 0.00405 7175 203695 2E-05 51481 029 4149 0003
19 0108 1368 STD / 137871 003805 72575 1070410 000315267130 4210 1146 0012



A [ B [ ¢ [ o[ E T F T & T[T H T 1 T J T T L T M
| 1 LINEAR CORRELATION, y=bsc+a({Conc.=x, Signal=y)
2
=N y= 001282 "x + -0, r= 099973 Avgix)= 25
| 4| [¥= 780031 *y +  0374) Avgly)=| 03157
| 5 lin.cor.t= 74582 n= =}
| 6 | n-2= 3
| 7 Syhe= 000666
| & Sh= 000017
N Sa= 000523
|10 LoD= [ 1.55788] (35D | 0.0152
11
12 | After input the STD data, edit 115, J15, K15, L15 cell.
13 | To get S xo, edit P column.
14 |Canc Signal Type Sxo |y wi-Avgh  yi-Avaly) i FF GG FGc  HH ATA
| 15 | (%) ) 1500 02487 19.20 1E-04) 4625
| 16 5 0.0B77 STD ! 0.0593 -200  -0D258 -00016) 400 00686 516 3E-06 25
| 17 10 01284 STD ! 0.1234 -15) -0.1893 0003 225 00358 284 9E-08 100
| 18 20 0253 STD i 02516 -5 -00627 00014 25 00039 031 2E-06 400
| 19 40 0.489 STD ! 0508 15 01833 0009 225 00336 275 BE-05 1600
| 20| 50 0.6424 STD ! 06362 25 03267 00062 B25 01087 817 4E-05 2500

Fig 7. Calculation of detection limit of trichloroacetic acid (UV)

s, UVl 93k Adstxz4te] A&+ 1.6mg/LE &5 At (Fig 7)
GC-ECDel ¢J3st &4 ZAy= UVH o3t Ao ws] 4ot 358
Haomw WEy AYolEd gt 58 RAEHE AW s Wolo <3l
120 140
— * >
e T L S LI
z oo 100 B O B
e . N S LR T
5 60 5 R 3
nch) or ¢V BGC * 20
0 oWV mGC
0 05 1 15 2 0 ‘ ‘ ‘ ‘
o 0 0.5 1 1.5 2
Creatinine in urine(g/L) Creatinine(g/L)
Fig. 8 Recovery of 10 mg/L of TCA in Fig. 9. Recovery of 5 — 100 mg/L of TCA
urine  with  different creatinine in urine with different creatinine
value value
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o] Holx Fdrh(Fig. 8 - 11).

120 120 5
o
PSS o <]
100 = = - - 100 5 B g § %
— > 3 B 0 x <
® ° - © g ° <
& © < 80
Z 8 5 S S -
2 ° ° = 8 ° ©
© o
S 60 2 60
g g
3 40 g 40
£ g
20 20
oUV oGC oUWV oGC
0 , . 0 . .
1 1.005 1.01 1.015 1.02 1.025 1.03 1 1.005 1.01 1.015 1.02 1.025 1.03
Density of urine Density of urine

Fig. 10. Recovery of 10 mg/L of TCA in Fig. 11. Recovery of 5 - 100 mg/L of TCA
urine with different density value in urine with different density

value
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HAAEE 7% 7] (Electron Capture Detector, ECD)

Arel 10% CH; 7}=E3)7F s91dael o8 ol&styo] A" dAsF
(standing currentz} 3t™ 107° amps® =)ol WA oFgh A7)gS Ao} Frt.
AAE 2¥8t= =2, & =24 sgEo] o] AEVE Avtd Ede 74
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|24 AA3E= nondissociative  HFS
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carbonyls, nitriles, nitrates, 7
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E}i2ith. Alkyl halides, conjugated
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1072 o5 BEE ZHo] shsdteh

=7 #AE7F skl vldEes AE7]olHh

Factor

Compound or class

1

Aliphatic hydrocarbons

1-10

Aromatic hydrocarbons
Alcohols, ketones, ethers
Monofluoro compounds

10 - 102

Amines, esters, aldehydes, nitriles
Monochloro compounds
Trifluoro compounds

10% - 10°

Dichloro aliphatic compounds (some)
Stilbenes
Oxalates

10° - 10*

Dichloro aliphatic compounds (some)
Monobromo compounds
Hexafluoro compounds

10* - 10°

Dichloro aromatic compounds
Mononitro compounds

10°

Monoiodo compounds
Dibromo compounds
Trichloro (or greater) compounds

Electron capture relative response factors(benzene=1)
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