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171 Zoll A
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- A9 A (prior to shift):
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220y

- % (end of the workweek):

Ao &Y FE 2 A7

) Z._O

<
o}J

nE

—_
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- % (end of shift):

B

ob wut

- 4~A] (discretionary) :



¥ Dichioromoinane T T T 1 I
f Too fast e Y
to sample ,c.,m: ' "',
Trichlororiluoroslhans
# Banzens
@ Malhyiippuric acd (xylons) « + Blood
® Urine
2 @ Mandebc nod istymne)
End-of-shift 3 Soknas

& Gonbon monoxice

° Thiothisrobdine-
o 4-cwboxybc scid (CSa)
E Y & 11,1 Trichorcethane
= ® Trich " ( e
o
E & Perchloroalhylens
E. @ Crwemum
[} ® Ethoxyacelic acid (ethoxyethanol)
0 End-of-week @ Nickei

Post shift # Marcury
@ Trichlotoacakc acid (hichlorosihylana)
® Arsarnc
# Lindane
@ Coball
@ Paniachiorophonol
@ Mercury :
Polychiorinaled
Random ® Dokt Y o s
| 1 1 1 1 | # Cadmium
0 1 3 10 1 1 10
Hour Hours Week Year Years
Hall-life

[38 n-1] EEE AIEXFH AIZI(WHO, 1996)

(2) OSHAS A=33 %37} A171(OSHA, 2020)

OSAH®] Technical manualel A7/istE #AEZ AAETH EUEH dis)
b3t o] A9t sl

AETH EUEZYL 33 o] AAZ FTHASA AFE &3]
3l et HAAE BT AEcHE EUEE dAbe AdAe AW, g9
HAE 25 & 71k AESHH wjshA o A =
A B2 &4 = 54 88 Ed tig =F9 AsleE W EAE
H7hettt,  ACGIH  (American  Conference of Governmental —Industrial
Hygienists) BEI (Biological Exposure Indices)®t 72 ME82 & A3

Ad BE ZEATF AQe] FAFL WA R ACE WolAE FAE B

’I__
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<H ll-4 > 87| 5 CO5EQ EF COHb %=

co& %= (ppm) g5 COHb +F(%)
0.1 0.25
0.5 0.32
1 0.39
2 0.50
5 1.0
10 1.8
15 2.5
20 3.2
40 6.1
60 8.7
80 11
100 14
200 24
400 38
600 48
800 56
1,000 61




(3) Fall=2E AEAF 2% (KOSHA, GUIDE)

<H lI-5> R{UIESEE AMEMF2TF(KOSHA, GUIDE)

A EAH = o
felEEd | F | A | Am=md 2% | 4. ]%yf vf‘ﬂ}
5| 7 B 71%
A | & PARCDIPA C
MHE || oM ol | T TG | 59 e
sy Tt} )R 7\] o
ke ° BLe a | o7 4C
I W | a = 10mlo]d = (9~8C) 52 o]y
4C
| g whElAL 4 g 54 ol
iﬂeﬂ W oo] Iﬂ]‘éi;':]ﬁ-/\])\]— 10m]0]}\o]— UE]% (2 SC)
pild = 25Ty _Zooc 5(3—_'1 o]}(\;"
4C
2 =3 o 54 o]
A S19 0 e | onepy | mp IS0 L i
ST 90T | 5 ol
4C
2 o} e 52 o]
&7 A | o o—=1elE lomopy | mw [|[28O0 |77
it = —20°C 5031 o]/\]—
4C
g 41 g EDTA = (2~gC) | o oM
S A iyl EY
EHJ—]"__ T _200(: 5??]‘ O]/\]—
T
4|+ PP EDTA = (zfg’c) 5 ol
)] =)
- ] A S Fu. o0C | 541 ope
7 Rl o
& o) | 52 oM
W | oA W omlepy | =
- —20C | 52 o3}
4C
A | F e 52 o
g | A §—ALA onopy | mm | (2780
C —20C | 59 o}
EDTA &&=
oAl g | o SRR i
Arkshekas a | o FHEAF| R ZZH ZzoaghlER o _
A4 T5 F 10-15% o
ofu]




g4 AR 8HE: xylene, N,N-dimethylformamide, styrene, tetrachloroethylene,

1,1,1-trichloroethane, trichloroethylene, toluene, n-hexane

54 (Occupational) %1 713#ell&= BEI #42 AAetA] 3 HE9 A

AHAlR 252
St =

S4AYATI|

(Institute for occupational health examination)

715 AHAZ HE A1
HAF X3 Ed
AP (AL A/
S718H 2 224
[O8 11-2] ¥=9 I8N YSuN

EEYOL Xt

- A st A A Z3 AW = 25-hexanedione AEE 77 EA7)3



- A|§ FHF A] o}o] A Bl(ice bar) B Efpo]olo]AE x| cooler box

(5) &¥AIE A7 & A+ (Saito et al, 1991)

O n-Hexane® QA=<
O 470 AF47del A=t

r_
k>
rE

= 2.5-hexanedione 4
8 2zdo]l HE A9 8 2,000

oZi
=
ins
o
b
o?i

ppmol =EA 7] AHFH AWM = 25-hexanedione 4

O Z2AEY ¥7F g4 =& == H4 0.1 ppm~28.2 ppm

O ZLEAEY ¥715 92t =% v+ F 0.1 ppm~28.2 ppm

O FAAR "HelB& AL YA oy 22 9 F o AW o] &3t
of 25C, 4C, 93t 20CAA 30¢ &<t AF HBA H7F 29 &2 5

2.5-hexanedione =%7} 4T 93} 20CAA= 309 =9 W7 9y 25C

oAM= sk A AL 169 Foll= 168 ZAsivy B

O ARSI YA EF 8 S BE Y27 VAL(E [1-6)
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<H Ill-6> FMEAO YN TF X F=T0 [ME
YA Hul
T +RE 4 W ZHA| 2=(C)
= g}olofo] 2~ 1)
Z HE2,
H (10X<10X5cm) 5.5%2.5
ofo] 24 47 .
+ +
(22%16x2cm) 14.3+2.3 13.3%1.3
60cm><X40cm>x40cm Tol : i
olo] A~ A g7
B ot = +2. +1.8"
I (22%16x2cm) ~ oE28  83ELS
ofo] 24 87) :
+ +
(2216x2cn) 7.3+£1.8 6.8%1.3
# ofolz A 91A: A )

(spot urine) S 4TColA &F F

7, 10947 YAREA(AC) & 4

o,
B>
o &
X
ki

O BHYARE 7049 AEE MaRY § A% YIRS A5t 2D
o wet Aoty FAE 4Est 548 ALAE Holx, 1 o) Fele
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(8) International Shipping Guide(Mayo Clinic Laboratories)
O 8hg akd digk 7ol =2 Wi 72A17H0u, Ws2 289 olu
O Rb %o W& 27 Wi AA(ZE 11-3, 29" 1-4)
CUHE, <HEE>
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TEAAZGAG AFA- 202001 ABAH AZI7F @ AEoE AW
T QEE g T HEFolZ M #Fo] o & AFdAs oW F g
Bl o] 20161 971((0.00%), 2017'd 3971(0.01%), 2018'd 3171(0.01%), 2019\

5171(0.01%) = A= AT M-10).
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oHe: A
HAM 20164 2017 2018+ 2019+
Q% vt 133,066 138,485 149,823 167,484
8% HEunlAl 111,008 117,501 130,806 149,768
5 FHEAE =2l 88,902 79,045 68,834 70,420
8% 25~y 50,562 56,061 62,397 71,854
g5 A0 37,198 35,730 44 341 48,566

19,397 22,829 28,061 29,536

(8% -NMF)

2% AdsxAr 21,880 18,546 1,6356 15,769
2% N-HEopA| Eotn| = 9,535 12,016 14,771 18,869
a4 7t=H 5,721 5,792 6,944 7,969
g5 WERLI =N 3,407 4177 4,506 4,465
2% T4 2,382 2,807 2,380 3,136
85 TS 2,481 1,712 2,368 5,706
3715 dArstEa 2,152 2,388 3,416 6,789
25 st g 1,667 1,745 1,262 1,615
8% F2F7D 1,341 2,365 3,844 4,603

1,223 1,424 1,373 1,661

(MIBK) 887 995 1,173 893

2% WY 712 - - -



I AZAD o o ¢« 43
20181 20194

2017

201641

A4

802

991

880

698

A

—_—

=)

Nfo
o

1323
363
98
283

654
543
210
223

450
130
137
153

606
327
14
140
114

80

10

74
63

o
!

=

il
o

82

200

122

e

We-obp) g 2

8%

73

78

136

32

4

Nfo
o

11

19

il

Nfo
o

27
ol

45

47

31

39

N

0

Nfo
o

13

pa

T

il
o

16

=

o} A

8%

-
o)
-

Nfo
il

11

7 &(MEK)

o

o]

!

|

Nfo
o




<E II-10> FEM &0 =3

AJTEI|A HE

Al7I9] [GE =AM
ChR|: (%)
NEYE
1= A4 2016\ 2017 2018 2019
A1 7]

ol 330,334 353,150 392,846 444,344
°= (66.55) (69.82) (71.93) (72.58)
ol ZAD 91,054 81,433 72,250 77,209
¢ e (18.35) (16.10) (13.23) (12.61)
P 46,592 46,158 56,469 61,490
T (9.39) (9.13) (10.34) (10.04)
o 26,079 22173 20,083 23,175
= (5.25) (4.38) (3.68) (3.79)
Aol A 1,668 2815 4,498 5,926

H (0.34) (0.56) (0.82) (0.97)
Tt} ol 53) 606 - - _
A (0.12) (0.00) (0.00) (0.00)
o3 o) 9 39 31 51
e (0.00) (0.01) (0.01) (0.01)
2317 496,342 505,768 546,177 612,195
o (100.00) (100.00) (100.00) (100.00)
1) Ze 28 & 10-152]H 2HF
2) T 42 I 3=
3) 49 A-F ZAske]l 1 Aol M
4) LR2AAZFAGE A2 H(2020)00 A ZAFH A7V FEel FEo

PEIET 1 S, BE 27bx FHo] gom B AT e}
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Abstract

Study on improvement of biological monitoring in workers’ special
health examination.

Objectives:

The purpose of this study is Dto identify the current status of the
biological exposure assessment process of special health examination
mnstitutions and to suggest effective ways to improve the exposure
assessment system. 2)to understand the procedure from the delivery of the
sample by the consignment analysis institution to the notification of the
result, and to present the standards and amendments to the law and related

regulations of the consignment analysis institution.

Methods:

Through interviews with experts and practitioners, the current status of
the hiological exposure assessment process of special health examination
Institutions was identified, and effective measures to improve the exposure
assessment system were suggested.

A professional consignment analysis institution was visited to
understand the procedure from sample transport to result notification, and
proposed amendments to the consignment analysis institution’s standards

and laws and related regulations.
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Results:

Since the collection container is delivered to the workplace in advance and
brought to the inspection, it is recommended to keep it in the freezer for
safe storage of the sample and the guide written in the guide enclosed
when delivering it to the workplace so that workers can understand it
sufficiently.

In the case of carboxyhemoglobin in the blood, it is suggested that the
test 1s not performed under normal circumstances, but the exposure in an
emergency Situation 1s estimated, or when the exposure limit 1s exceeded as
a result of the work environment measurement, a biological exposure
assessment 1s performed.

Until now, the Occupational Safety and Health Act does not have laws
and regulations applicable to the entrusted institutions, so it is proposed to
establish a new “request for analysis of biological exposure indicator test
samples, etc.” in the notice on the quality control of special health

examination institutions.

Conclusions:

We prepare improvement measures that can be practically applied by
improving on-site (practical) problems of the current system for biological
exposure evaluation and sampling of special examination institutions.

By establishing a legal system of a professional entrusting institution, the
trust of the entrusted institution is secured and managed with a

standardized system.

Key words: Biological monitoring, sampling time, entrusting institution
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O ZAEIE(G-EQUAS 66 - 2020, REQUEST FORM A5.¢1)

METALS

ANALYTICAL PARAMETERS IN CONTROL BLOOD

s 3 ml confrol blood (for each conceniration level) are available for analysis:

Occupdational medical field
(control material 1 A/B)

1 Lead (Pb)

2 Cadmium [Cd]

3 Chromium (Cr)

4 Cobalt (Co)

5 Manganese {Mn)
& Nickel [Ni)

7 Mercury (Hg)

Environmentdl medical field

(control material 7 A/B)

70 Lead (Pb)
/1 Cadmium (Cd)
72 Mercury (Hg)

ANALYTICAL PARAMETERS IN CONTROL PLASMA

* 3 ml contrel plasma (for each concentration level) are available for analysis:

(control material 11 A/B)

107 Aluminium (Al)
108 Chromium (Cr]
109 Cobalt (Co)

110 Copper [Cu)

112 Manganease (Mn)
113 Nickel (Ni)

(control material 11 A/B)

114 Platinum (Pt)

115 Selenium (Se)

116 Zinc (IZn]

157 Molybdenum (Mo)
158 Magnesium (Mg)
192 Lead (Pb)



Inorganic parameters

ANALYTICAL PARAMETERS IN CONTROL URINE

+ 5ml conirel urine (for each concentration level) are available for analysis:

Occupgational medical field
(control material 2 A/B)

I1

15
16
17
18
19

20
21
22
23
24

Aluminium (Al

Antimony {Sb)

Arsenic (by hydride technigue)
[As- Hydride)

Arsenic speciation (As3, As, MMA®Y,
DMA*, AsB|

Beryllium (Be)

Llead (Pb)

Cadmium [Cd)

Chromium (Cr)

Cobalt (Co)

Fluoride (F)
Copper (Cu)
Manganese (Mn)
Nickel! (Ni)
Mercury (Hg)

* MMA: Monomethylarsonic acid

* DMA: Dimethylarsinic acid

Occupagational medical field
(control material 2 A/B)

25
206
26

27

29

126
141
142
145

159
160
161
176
194
178
201
202

Thallium (TI)
Titanium (Ti)
Vanadium (V)

Zinc {In)

Creatinine

Total Arsenic (As-tof)
Selenium (Se)
Tungsten (W)

iodine compounds (as ioding) in urine
)

Barium (Ba)

Lithium [Li)
Molybdenum {Mo)
Gallium [Ga)

Indium {In)

Tellurium (Te)
Germanium (Ge)
Tantal (Ta)



Inorganic parameters

ANALYTICAL PARAMETERS IN CONTROL URINE

* 5 ml control urine (for each concentration level) are available for analysis:

Environmental medical field
(control material 8 A/B)

73
74
75
76
77
78
156
162
163
164
165
190

191
192
195

Arsenic (by hydride fechnique] (As- Hydride)

Cadmium (Cd)
Chromium {Cr)
Nickel [Ni}
Mercury [Hg|
Platinum [P1)

Total Arsenic (As-tot)
Calcium {Ca)
Copper (Cu)
Strontium (Sr)

Zinc (In)
Antimony (Sb)
Molybdenum (Mo)

Tin (5n)

Arsenic species (As+h, As+3 MMA, DMA, AsB)
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ANALYTICAL PARAMETERS IN CONTROL URINE

Organic Parameters

* 5ml confrol urine (for each concentration level) are available for the analysis in the
occupational medical field; 2 x 5 ml control urine (for each concentrafion level) are

available for the environmental medical field:

QOccupational medical field

(control material 3 A/B, 5 ml)

30
32
33
34
37
39
4]
49
43
44
45
46
117

135
28

Hippuric acid (HA)

Mandelic acid (MA)

Methylhippuric acids (MHA)

ti-Muconic acid (t,1-MA)

Phenylgiyoxylic acid [PGA)
Trichloroacetic acid (TCA)
2-Thio-thiazolidine-4-carboxylic acid (TTCA)
Ethoxyacetic acid [EAA)

Butoxy acetic acid [BAA)
N-Methylformamide (NMF)
2.5-Hexandione [2.5-HD)

Creatinine
S-Hydroxy-N-methylpymrolidine [5-HNMP),
2-Hydroxy-N-methyluccinimide (2-HMSI)
Methoxyacetic acid [MAA)
dAminolaevulinic acid (ALA]



Environmental medical field

(control material § A/B, 2 x5 mil)

80  Pyrethroide metabolites, acid part (Br-CA, cis-Cl-CA, frans-Cl-CA, CTFCA(NEW))
83  Pyrethroide metabolites, alcohel part (3-PBA, FPBA)

204 4-CINA

87  Alkyl phosphates® (DMP, DMTP, DMDTP, DEP, DETF, DEDTF)

122 Phthalate metabolites "DEHP"(5-OH-MEHP, 5-oxo-MEHP, 5-carboxy-MEPF, MEHP)
129 Phthalate metabolites "other” (MnBP, MIBP, MBzP)

207 Glyphosate

~ Alkyl [?hosohofes: DEP: Diethylphosphate
DMP: D[r_neihylphpsphote DETP: Diethylthiophosphate
DMTP: Dimethylthiophosphate DEDTP: Diethyldithiophosphate

DMDTP: Dimethyldithiophosphate
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Tobacco-specific N-nifrosamines

Environmental medical field

* 5 ml confrol vrine (for each concentration level] are available for analysis:

(control material 18 A/B, 5 ml)

172 4-[Methyinitrosamine}-1-[3-pyridyl)-1-butanol after hydrolysis (NMAL)

93  Coltinine, Nicotine

Mercapturic acids in urine

Occupational medical field

L]

5 ml control urine (for each concentration level) are available for analysis:

Mercapturic acids in urine
{control materal 17 A/B, 5 ml)

38 5-PMA (Benzene metabolite)

147 Butadiene metabolites [DHBMA, MHBMA)

149 Acrylamide/Acrylonitrie metabolite [AAMA, GAMA, CEMA)
152 other mercapturic acids ([HEMA, 2-HPMA, 3-HPMA)

155 AMCC (DMF metabolite)

§-PMA: S-Phenylmercaptutic acid

AMCC: Acetyl-S-(N-methylcarbamayl)cysteine
DHBMA: 3,4-Dihydroxybutylmercapturic acid
MHBMA: 2-Hydroxy-3-butenylmercapturic acid
AAMA: 2-Carbonamideethylmercapturic acid

GAMA: 2-Carbonamide-2-hydroxyethylmercapturic acid
CEMA: 2-Cyanoethylmercapturic acid

HEMA: 2-Hydroxyethyimercapturic acid

2-HPMA: 2-Hydroxypropylmercapturic acid

3-HPMA: 3-Hydroxypropylmercapturic acid



Amines and phenolic parameters (after hydrolysis)

(The conirol matenal is spiked with the naotive phenclic compounds as well as with their conjugates
[glucuronides and acetates)].

To analyse parameter (-group) 36,40,134,174,175,177,178,179.205 [control maferial 14,
occupatfional medical field) 5 ml control urine are available.

To analyse parameter [-group| 79.86,127,140,166,167,200, 208,209 (contfrol material
15, environmental medical field) 2 x 5 ml control urine are available.

Amines and phenoclic parameters (after hydrolysis)

(control material 14 /15 A/B, 5 mlin brown glass vials)

79

86

127
140
166
167
174
175
134
180
200
205
208
209

1- Hydroxypyrene (1-HF)

Pentachlorophencl (PCP)

I-Maphthal, 2-Naphthol

Bisphenol &

Trichloropyridinol (TCPy)

lsopropoxyphenal (IPP)

4-Nitrephenol

Aniline

Diisocyanate metabolites, aromatic (MDA, 2.4-TDA, 2,6-TDA, 1,5-NDA)
Diisocyanate metabaolites, aliphatic (IFDA, HDA)
Triclosan (TCS)

MOCA

Benzophenone -1

Benzophenone -3

Phenol and o-Cresol (after hydrolysis) NEW

{Control material 16 A/B, 5 ml in brown glass vials)

36
40

FPhenaol
o-Cresol
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HEADSPACEANALYSIS
Control blood

AROMATIC AND HALOGENATED HYDROCARBONS
» To analyze the aromatic- or chlorinafed hydrocarbons 2 x 2 ml or 2 x 1 ml control
blood (for each concentration level and each group of hydrocarbons) are available
in gas-tight ampoules. The ampoules are offered in two different sizes due to the
different headspace analysers.

Aromatic hydrocarbons
[control material 4 A/B)

47 Benzene, Toluens, Xylenss, Ethylbenzens

For camying out the determination | require vials with the following volume:
20 ml (Perkin Elmer HS) (2 ml blood)
10 ml (1 ml blood)

Halogenated hydrocarbons
[control material 5 A/B)

51 Dichloromethane, 1,2-Dichloroethane, Trichloroethene, Tetrachlorcethene, 1,1,1-

Trichloroethane, Tetrachloromethane, Trichloromethane

For camying out the determination | require vials with the following volume:
20 ml (Perkin Elmer H3)} (2 ml blood)
10 ml (1 ml blood)



Control urine

ALCOHOLS/ KETONES/ ETHER
« To analyze alcohols/ketones 2 x 2 ml er 2 x 1 ml control urine are available in gas-
tight ampoules. The ampoules are offered in two different sizes due to the different

headspace-analysers.

Alcohols/Ketones/Ether

|[control material 12 A/B)

54 Methanol, Methyl-tert-butylether, Tetrahydrofuran, n-Butancl
55 Acetone, Methylethylketone [MEK), Methylisobutylketone (MIBK), Methyl-n-butylketone

For carrying cut the determination | require vials with the following volume:

20 ml (Perkin Elmer HS) (2 ml urine)

10 ml (1 ml urine)

Aromatic hydrocarbons

[control material 19 A/B)
182 Benzene, Toluene, Xylenes, Ethylbenzene
For carrying out the determination | require vials with the following volume:

20 ml (Perkin Elmer HS) (2 ml urine)

10ml (1 ml urine)



ORGANOHALOGEN COMPOUNDS
ANALYTICAL PARAMETERS IN CONTROL SERUM

* 5ml confrol serum (for each concentration level) are available for analysis of a
parameter/group of parameters:

Organchalogen compounds

[control material 10 A/B)

95 p,p-DOT p.p -Dichlorodiphenyltrichloroethans
p.p -DDE p.p -Dichlorodiphenyldichlcroethene
94 HCB Hexachlorobenzene

97  o- p-, 7HCH  Hexachlorocyclohexane

100 PCB Polychlorinated biphenyls (Ballschmiter numbers: 28, 52, 101, 138, 153, 180)
106 PCP Pentachlorophenol
120 PFOA Perfluorooctancic acid

PFOS Perfluorooctancic sulfonic acid (n-isomer)

N-terminal adducts in Hemoglobin
Human globin - N-terminal adducts in hemoglobin

¢ To analyse M-terminal adducts 300 mg human globin is available for each concentration

level

* The analysis of the five substances counts as one parameter

N-terminal adducts in human globin

[control material 13 A/B)

130 Globin adducts:  Methylvaline (MeV)
2-Hydroxyethylvaiine {HEV)
2-Cyanoethylvaline (CEV)
2-Carbamoylethylvaline [AAV)
2-Hydroxypropylvaline (2-HPYV)



control mat. 1 A/B
Parameter
Ph
(d
Cr
Co
Mn
Ni
Ag

control mat. 3 A/B
Parameter
ALA
HA
MA
MHA
ti-MA
PGA
TCA
TTCA
Methoxyacetic acid
Ethoxyacetic acid
Butoxyacetic acid
NMF
2.5-Hexandione
5-HMNMP
2-HMSI

Creatinine

unit
ug/
ugA
ugA
ug/
ugA
ugA
ug/

unit
mg/l
g/l
mg/|
mg/|
mg/|
mg/l
mg/|
mg/l
mg/|
mg,/!
mg/|
mg/|
mg/|
mg,/|
mg,/|
g/l

ref.value A

1495

4.0

1.4

52

12,7

44

48

ref.value A
2,2
0,585
90,5
2236
0,22
24.8
1.3
0,8
3,19
13,0
47,3
9,2

11,2
6,7
0,34

tolerance range A
1342 <> 1648
34 <> 46

i

43 ¢<-> 6.
106<-> 148
35¢.553

39 <= 57

tolerance range A
16<> 28
0.507 <-» 0.663
T728<-> 1082
180.7 <-» 2665
016 <-> 0.28
18.8 <-» 30.8
1.0:<-> 1.6

0.5 <= 11

208 <-> 4230
97 <-> 183
36.8 <-= 37.8
68 <-> 116
02<-> 08

88 <> 136
49 <-» 85

031 <= 0.37

ref. Value B

3509

129

30

16,8

320

134

16,2

ref. Value B
54
1,389
3926
13939
146
1407
88
50
11,18
596
1525
192
5
152,5
61,3
1,41

tolerance range B
3110 <-> 390.8
ia=e 147

24 <> 36

164 <> 212

275 <->» 3R5

11,6 <> 15.2

13.2 <-» 192

tolerance range B
42 <> 66

1.227 <-> 1.55]
3371 <-» 4481
11875 <-> 16003
110 <> 182
111.9 <-» 1695
7.0 <= 106

38 <= 062

8.15 ¢-> 1421
48.5 <-> 70.7
123.1 <-> 1819
150 <-> 234

42 <-» 6l

1246 <-> 1804
511 %-» 715
1.26 <-= 1.56
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control mat. 2 A/B
Parameter
Al
Sh
As
As+3
As+5
MMA
DMA
AsB
Total-arsenic
Be
Ph
cd
Cr
Co
Fluoride
Cu
Mn
Ni
Hg
Te
TI
Vanadium
zn
Creatinine
Se
W
lodine
Ea
Li
Mo
Ga
In
Ge
Tantal
Titanum

unit
pg/!
po/l
Mg/l
pg/!
Mg/l
pg/!
g/l
Mg/l
pg/!
pg/!
Ha/!
Hg/!
Ha/!
pg/!
mg,/|
pg/!
pg/!
Mg/l
Hg/!
Hg/l
Hg/l
Hg/l
pg/!
g/l
Mg/l
Hg/l
Hg/!
Ha/!
Ha/!
Ha/!
Ho/l
Mg/l
pg/!
Mg/l
Mg/l

ref.value A
145
1.2
17,0
21
2.6
39
8.0
20,0
981
0,0212
8.1
40
45
141
1,02
299
2.8
74
49
1,50
1.6
16,6
1746
0,51
96,2
309
532
399
1213
68,2
1,04
0,60
470
1,11
16,0

tolerance range A
100 <-> 190
093:<- =15
11.0 <-> 230
15<->27

17 <-335

27 <-> 51

56 <->104
67.1 <-> 828
849 <->1113
0.0116 <=> 0.0308
66 <-> 06
34<->46

36 <->54
123 - 158
087 <->117
260 <->338
22¢-> 34

6.5 <-> 83

37 <-> 81

114 <-> 186
13<->19
145 <-> 187
1488 <-> 2004
045 <-> 057
815 <«-» 1109
309 <-> 480
478 <-> 5885
330 <->4628
104.8 <-> 1378
B61.3 <-> 751
077 =13
048 <-> 072
305 <-> 545
081 <> 141
130 <-> 190

ref. Value B
343
18
117.8
100
150
220
68,5
135
1327
0,1193
68,1
i i 3
511
21,5
473
719
290
23,0
335
6,03
93
67,3
4756
; e
162,3
200,6
1059
127.2
1921
173
4,25
455
18,58
8,99
284

tolerance range B
259 <-> 427
15<->21

980 <-> 1376
70 <->130
114 <->186
17.5 <-> 265
55.0 <-> 8§20
10.8 <-> 162
114.7 <-> 1507
0.0863 «<-¥ 0.1523
581 <->771
99 <->123
451 <-> 571
185 <-» 245
428 <=»518
650 <-> 788
260 <-3 320
203 <-> 257
26.9 <-> 401
492 <-> 744
g4 <-> 102
604 <-= 742
4177 <-> 5335
120 <-> 144
1383 <> 1863
1634 <-> 2378
857 <-> 1161
1128 <> 14186
167.8 <-> 2164
1506 <-» 187.8
338 <> 512
398 <-» 512
16.54 <-> 2062
T31 <= 1067
23.3 €-»335




control mat. 4 A/B
Parameter
Benzene
Toluene
Xylene
Ethylbenzene

control mat. 5 A/B
Parameter
Dichloromethane
Tnchloroethene
Tetrachloroethene
1.2-Dichloroethane
1.1.1-Trichloroethane
Tetrachloromethane

Trichloromethane

control mat. 12 A/B
Parameter
Methanol

Acetone
Methylethylketone
MIBK
Tetrahydrofuran
Methyl-n-butylketone
Methyl-tert-butylether

n-Butanol

unit
ug/
ug/
ug/
ug/

unit
ug/
ugA
Hg/
Hg/
Hg/
Hg/
Hg/

unit
ma/l
ma/l
ma/|
mg/l
mg/!
mg/!
ua/
ma/|

ref.value A
2,0
81,4
3290
1544

ref.value A

1711
56,5

17,1

36,4
2431
1,07
49,0

ref.value A

14,6

58

0,94

0,43

0,69

1,93

1053

5,80

tolerance range A
14 <-> 26

58.3 <-> 1045
231.2 <-» 4268
107.3 <-> 2015

tolerance range A
122.2 <> 2200
385 <= 745

99 <> 243

29.8 <> 430
1666 <->» 3196
062 <-= 152

343 <> 637

tolerance range A
119 ¢-> 173
46<-> 70

0.76 <> 1.12

031 <> 055
054 <-> 084

142 <> 244

69.3 <-> 1413
451 <> 709

ref. Value B

122

3295
461,0
278,8

ref. Value B

4029
1572
2188
56,6

3631
25,07
150,0

ref. Value B

210
593
.38
3,69
6,80
9,97
1403,0
17,61

tolerance range B
8.6 <-> 158

2455 <-> 4135
329.6 <-> 5924
197.8 <-> 359.8

tolerance range B
3039 <-> 5019
1158 <-> 198.6
1408 <-» 296.3
487 <> 685
2803 <-> 4459
1919 <-» 30:95
123.0 <=> 177.0

tolerance range B
225 <> 315

50.3 <-> 683

697 <-> 979

282 <> 456

566 <-> 7.94

838 <-> 11.56
952.7 <-> 1853.3
1484 <-> 2078
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control mat. 19 A/B

Parameter unit refvalue A tolerance range A ref. Value B  tolerance range B
Benzene pgd 121 079¢<-> 163  |370 274 <-> 466
Toluene ugh |45, 2502 <> 6546 96,53 65.24 <=3 12782

Xylena ugh (36,76 1933 <> 5419 (93,70 55,75 <-> 131,65
Ethylbenzene ugh (10,74 570<-> 1458 41,29 2320 <-> 59,38

control mat. 14/15 A/B

Parameter unit refvalue A  tolerance range A ref. ValueB  tolerance range B
1-HP pg/d (0,19 0.13 <> 025 0,35 0.26 <> 0.44
pCP pghd  [1.52 1.07 <> 1.97 262 1.99 <-> 3.25
1-Naphthol ugh 3,59 239 ¢-> 479 41,86 2956 <-> 5416
2-Maphthol ugd (209 140 <-> 278 14,28 1149 <> 1707
Bisphenal A ugh 227 161 <-> 2.93 9,29 749 <-> 11.09
Triclosan ugh 2.9 20¢:5 38 435 315 <-3 555
Trichloropyndinol ug/ 10,86 0.56 <-> 1.16 426 3.21 <-» 531
lsopropoxyphenol ugd 48,0 343 <=> 63.7 150,0 123.0 <=> 177.0
Benzophenon-1 ug/d (6,94 514 <-> 874 7,35 549 <-> 921
Benzophenon-3 g/ 16,74 1287 <-> 2061 |1824 14,07 <-> 22.41
Phenal mg/l  [24,5 194 <-> 296 85,6 709 <-> 1003
o-Kresol mg/l 0,27 8.7 <> 141 1,33 0.94 <-> 172
4-Nitrophenol pgh 114 87 <> 141 3168 2760 <-> 3576
Aniline ugd 40,9 26,8 <-> 55,0 290,9 1913 <> 3905
MDA ugh 8,67 687 <-> 1047  |1688 14,03 <-» 1973
2,4TDA ugh 0,97 0.61 <-> 1.33 481 361 <-> 601
2,6-TDA ugd  |067 046 <=> 088 439 331 <-» 547
1,6-HDA ugd  |2.64 165 <-> 3.63 13,31 11.54 <-> 15.08
1,5-NDA ugd 1222 132 <-> 3,12 475 316 <-> 6.34
IPDA wgd  [1.73 089 <> 257 9,49 547 <> 1351
MOCA bgd |36 30<> 42 77 68 <-> 86
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