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Abstract

Diffusive sampling is a cheap and simple method for measuring indoor air quality. The method requires a
material sampling rate (SR) for each target pollutant. Usually, SRs are obtained from literature or a comparative
experiment between active and passive sampling. However, the literature does not contain an SR for all
compounds, and performing experiments to determine SRs can be burdensome. In this study, we tried to
calculate SRs based on the diffusion theory, using the structure of samplers and material’s physical properties.
Nine types of diffusive sampler for volatile organic compounds (VOCs) marketed in Japan were examined.
The SRs for benzene, toluene, and xylene were calculated using Fick's first law of diffusion. The diffusion area
and length of each sampler were measured accurately using an electron microscope. The diffusion coefficient
was calculated from the material's molecular structure using Fujita's Equation. The SRs were also determined
experimentally with the vapor diffusion method, which can generate the reference gases stably. Each reference
gas for VOCs with a given concentration was introduced into a 350 L chamber, and each sampler was exposed
in the chamber over a designated period. The SRs derived based on the diffusion theory were almost the same
as the experimental SRs for most samplers and for most substances. Thus, accurate calculation of SRs for VOCs
based on the diffusion theory seems possible without the need to perform experimental measurements.

Key words: diffusion sampler, sampling rate, diffusion theory, VOC
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a) SPV
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1: Sampler body 2: Tube 3: Adsorbent

Sampler type: Cylinder type
Exposure period

Standard period: 24 hours Long period : 168 hours (1 week)

b) VSD

2

/[

/

1: Sampler body 2: Tube 3: Adsorbent
Sampler type: Cylinder type
Exposure period

Standard period: 24 hours Long period : 168 hours (1 week)

e) NTA, NGR, DTA and DGR

¢ OVM

3\%‘/2

5

1: Filter cover 2: Membrane filter 3: Flame 4: Adsorbent
5: Sampler body

Sampler type: Disk type

Exposure period

Standard period: 8 hours Long period : 24 hours

d) SP1 and SP2

1: Sampler body 2: Membrane filter 3! PTFE mesh filter
4: Adsorbent 5:Adsorbent tray

Sampler type: Disk type

Exposure period

Standard period: 8 hours Long period : 24 hours

2 6

1: Metallic filter 2! Membrane filter

1
8

3: Diffusion cap 4: Metallic filter

5: Perkin-Elmer type Stainless tube 6: Space in a tube 7: Adsorbent

8: Swagelock storage cap

Sampler type: Perkin-Elmer type

DTA: DiffusionCap-TenaxTA
DGR: DiffusionCap-TenaxGR

NTA: Non-DiffusionCap-TenaxTA
NGR: Non-DiffusionCap-TenaxGR

Exposure period

Standard period: 24 hours Long period: 168 hours (1 week)

Fig.1 Diffusion samplers
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1: Air refiner 2! Humidifier 3: Test gas generator 4: Mass flow controller

5: Mixing manifold 6: Exposure chamber 7: Diffusion sampler 8: Non-methane

hydrocarbon monitor 9: Exhaust

Fig.2 Exposure chamber
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Solvent extraction and GC

Sample injection volume

Gas chromatography and detector
Flame ionization detector (FID)
Sample injection temp.

Carrier gas

4 uL
Simadzu GC-14 A

260C
Helium

Column HP-5: 60 m x 0.32 mm ID Film thickness: 0.25 um
Column temp. 5min at 35C; 5 C /min to 70C; 3 min at 70C

FID detection temp. 260C

Thermal desorption and GC

Sample desorption temp.
Sample desorption time
ATD 400 secondary trap

Gas chromatography and detector
Flame ionization detector (FID)
GC carrier gas

Column

Coulmn Temp.

FID detection Temp.

280T

15 min

Packing: Carbopack B and Carbotrap C
Adsorption temp.: -30C ; Desorption temp.: 320C
PerkinElmer AutoSystem XL

Helium
BP-1: 50 m X 0.22 mm ID Film thickness: 1.00 um

15 min at 46C; 5 C /min to 170C; 15C /min to 200C ; 6 min at 200TC

260
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f2S) <R AL EL, ILFEEEIIEE LD &
KB EEZONDL, EoT, HEZERFE L2
M OBRDER % JLELHEE L L CHEE L 720 F DFE R,
BB — LB PT O L B B 12 0.003cm & 2 1), BB
PLHEIEPTIZ0.170cm & 72 5 72, VSD oS, 7
Ju ok TEF 22— TRITEK L, £DOF 22—
TN AEF AT L TH Y Fig. 1-b 1R T & 9 i
WEE L C\Wio, FEMEE L, Fig. 3-b @ X ) 2tk
Thol, BYHEMBEFTELY, LHIKNTH 5
Fa—TEHERLTVWIDITHTTHELID, 2D
P AR RY/RL (R CIE S Y SN SRl P WIS L S OMAN I (W)
HECHMINTWD EHEE L., SHEEDZERRO
WEE B LR, EHE36.8%E ko720 2D
ZERE L T 2 — T ORI O ILHE 2 B L
7oA R, EEERE L 1.53 em® & e o 72 IEERIEEEC
DWTIL.SPV L [AFRDE 2 O T IZH M L. 0.157cm
Lol
TARAIHY T T =%, 7T —KE»PLR
ERF TOMDZEM F 72135 8 OILEERDT TRERL S
NTwhb, OWMIZ, Yo 79 —-KREDA LT T
TANE — L FHATHER SN TV, fiEoBK
KHZFig. 1-clZR$o AV TIT 7140V 5 =13,
Fig.3-c D &9 & TH ) . EMIED 50% (2FL2S
Holztzd, PLEERED3.68cm” & 7 o 72 LB
BEIZDOWTUE, BEEAEHEERE & 2 D 0.003cm T
BHotz. WAERTREEL. ILEHEEEEZ —E RO 7
DOFHAIE, ETHAE D 80% AL ELH A T 5.88cm’
ERD ., PRI A YT T T 4V — SR
HlETOHBETHY ., 0.97cm & 2o 72,

SP1. SP2iZILICFkDOMEEZ LT Y. KiHiv

5 3 OILEHRPT TR S LT 7z, M o X
%Fig. 1-d \27R ¥ RMMIWHEDO 7T AT 4 v 7
T, FRAERIZELE0.05cm OFLA317 BV T v
720 o T, WEEOERE20.620cm” & 7 Do JEBLER A
. BEAIN—DEZEL D, 0.18cm TH - 72,
HDRBIEA Y TF 7405 —Th), Fig. 3-d
D& BREEE LTz, BRED15% 2L H -
72728  JEENEAEAT2.08cm” & 7 o 7oo YEEEREENL .
AT T TANY —DEETH D, 0.003cm T
B o 7o WAERNI—F L WILFIESUEZ. PTFE # o
AT aT ANV —=Thh), &EXRMMD35% LA
oz, YLEEREA4.85em® & 7 o 72 HLEREE
#ElZ, PTFEE DX v 2 27 4 V7 —DEIETH 1) |
0.018cm TH o720

WN—=F v T )V~ —FHWINENEF 2 — 7 > 7
T—lE, N=F IV —HBEOAT VLV AT 21—
TR AER ZLXBELLZDOTH Y, ZoOfrEIL,
Figl-e lZRT L) ICT 1 A RISV 75— Lk
[ —Td 5 A%, LHEREA/N S < ILHEEREA R <
ATz, WEREIZT 4 A7 B TIEFISE
{Tehe SOV TI—1F, WERICZOT THN
FEIEA LGN T L EDMHETH S,

NTA. NGR OIEFHEITIEZ, T 2 — 70 5 W
EREZFIFLTCVWDIATFT YL AT A VY —F T
e, MERRFEHAT Y LAT ANV —E D,
BRI TIE. AT v L AF 2 — T ORI AL
BUmifE & 72 0 . PEEOEEE LT 2 — T S AT
VAT ANY —FTOHEE 25, FHIlOER. Ik
BREI1Z0.2cm® & 7 0 L SLERIEBEIZ 1.42cm & 7o
720 BIIHIRIO AT Y L AT 4V =TI, &
REDA5% 2L D > 72728, PLEkHEFEAT8.81 X
107%em’® & 72 o 720 PEERIEEIX, AT L AT 4V
5 —DIEETHY) . 0.03cm TH - 720

Fig. 1-e |Z/R$HLELE v v 7952w 72 DTA. DGR
. EER vy TERE AT U L AT 2 — TR
BHAFAET B0 WAOILEIRIT & 72 B ILHF v v
TE AT UVLVARTANY = AT T T A4
¥ — D@ TR STz, LB I ZEEh
DfLE#ETH L. 8.81 x10%cm® £ 5.89 X 10 cm’
THO., L IEZNENOREIETH 5720,
0.03cm £2.00x10"ecm T&H » 726 AT ¥ L A
F 2 — T HNOILHIEPLIL, NTA. NGR L [ TH %,
FALHOIAE B & OLHEE#E O — 5L % Table 21277 ¥



a) Surface of tube for SPV

Fig.3 Structure of diffusion samplers

Table 2 Diffusion area and length

ID Diffusion resistance Diffusion area (cm®) Diffusion length (cm)
SPV Surface of tube 0.942 0.003
Inside of tube 1.884 0.170
VSD Tube 1.532 0.157
Membrane filter 3.675 0.003
OVM Frame 5.880 0.970
Sampler body 0.622 0.180
SP1, SP2 Membrane filter 2.077 0.003
PTFE filter 4.847 0.018
Metallic filter 0.088 0.030
5 4

DTA, DGR . Memb'rane filter 5.89 X 10 2.00 X 10
Space in a Perkin-Elmer type tube 0.200 1.420
Metallic filter 0.088 0.030
Space in a Perkin-Elmer type tube 0.200 1.420
NTA, NGR Mmetallic filter 0.088 0.030
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3.2 WLEIERICLIHERE

FWE O, BEFHRE . BRAUE S o YR
ZTable 312~ T o N ¥y OEiEEkiz, Xv¥
v ORETE & FEERBEERE 23T 205230 (7) ~(9) 1\
XOEHET S E, 0.0897cm’/sec & 72 5720 [AIFEIC
MVZ v, ¥ L v OEREIE, 0.0768cm’/sec,
0.0672cm*/sec & 72> 720

P EAEE S F L 72 IR L . 3.1 TRz
&Y T — O ES L O EEERE 220
(1) RICEBAL, Xv¥r, by, FT L
DOILFHFHIZ L BSR 2 H M L7z, ZO#EH. SPV
YU TT—IIBIT AR L OFEEE I, 57.38
mL/min & 7 ), DTA, DGRIZBIJF LRV E D
TR IX, 479.2 X 10° mL/min & 7% - 7z (Table
4),

3.3 BEXR

Ny Y ORI AYEEE % 116ppb & 75 K 9 12
B S AER, Fy oN—EEIL, JEX S R
LK FEFTT0.710ppmC Z7R L 720 H AREEDS 147
WCRE LRI Y TIT—%F v Y N—HIZEA L
72 F v ON—NOWREELITRO Sk b o
720 HWABAEBOERNEICL AEERELHNL
745 118ppb TH V. IR ¥ v RALKEEOME &
B L7 Z00BREMMTOF v 2 N—
JERE T —E T, 118pph DR ¥V HER T A THEH
FEEAITAT-EE2Thv, MLy ORBT A
FE% 108ppb & 725 L O ITHE SR, F v v
IN—TIERE I, JE X & v ALK FEEFT0.720ppmC

Table 3 Diffusion coefficient (D,,)

IR L7 Ny LRI AREED T3 1K IE
LRI YT I —%F v U N—NIZEA L7225,
F v YN—NOBREELIZRD SN h otz A
SEBOERIEIC L HIAEREEE M L2k

103ppb TH 1), FEX ¥ ALK FZEFOfE & B —
FL7z0 L ORBENT AEER 101ppb & 72 5
EVCRE SRR, Fr N NIEEIE, JEA
5 ALK FERT0.722ppmC F R L 72, oW
RIS, T ABES TR E LRI Y 75—
BT v UN—NIZE A L72AS, F X U= DR
ZALIERBD SN o720 HAFAEBZOEERIES
L BFARE RN L 24 R90pph TH 1, FEA
¥ ViRALKRFF OB E RS —FH L. 720 F v
YON—NOIREIT BRI 23.0 £ 0.5C THR
L. {BFEIE50.0 =5.0% CTHR L7

3.4 BEFTRICLIMERE
BEERICLY), &Y 75— CHEIN =
L BEFR IR 2 HSR & S L 72 4 R 2 Table 51278
T o SPV i, HEHENEFEIIM & IR IZSR ©
EFFEACRONT, FUL T, EERED
74337 .9mL/min. ]I 1 /£338.8mL/min &
%% o720 SPV OMxE#(FRZE (LUFRSD) 1, 7.8
~15.4% O #HPH T3 > 720 VSD HSPV & [ 12,
BEFEMIRM OEWIZ X ASROEIZR SN, JFIC
MV Tld, EEHERR R & R IBR ER T 3k 1
47.7mL/min & 72 > 72 RSD &, 6.3~19.2% O &G
P Cdh -7z SP1, SP2ix, WAEHIDE W IZ X ASR
DEFIZELC . MLV Y OEMBEEYE T, SP1

Molecular Critical Critical Temperature Diffusion
Substance weight temperature pressure coefficient
M (g/mol) Tec (K) Pc (atm) (K) Dy, (cm®/sec)
Air 28.97 132.3 37.2 - -
Benzene 78.11 561.9 48.9 296.2 0.0897
Toluene 92.13 594.7 41.4 296.2 0.0768
Xylene 106.16 623.3 36.0 296.2 0.0672
Table 4 Theoretical sampling rate for each analysis (mL/ min)
ID Benzene Toluene Xylene
SPV 57.38 49.31 43.00
VSD 52.27 44.75 39.17
OVM 32.33 27.68 24.23
SP1, SP2 18.19 15.57 13.63
DTA, DGR 479.2 x 10* 410.2 x 10* 359.0 x 10°
NTA, NGR 719.8 x 10° 616.2 x 10* 539.3 x 10°




7310.9mL/min. SP274%10.8mL/min & [& & ®SR
R 720 T/, SP1, SP2 & | iEMERRFE IR &
FEMBRENRICSRICEIZR ST, SP1o hvx
VI, EHERFE IR T11.2mL/min, SR E D
1 10.9mL/min & 7 - 72, SP1®RSD 13, 8.4~
26.9% OHEIPHTH V), SP21%, 2.3~22.8% O #iPH
TdH o720 OVM IF, HEHERE TR A & & B0 57 1
ICSREDFEIZR SN, No ¥ o Tl [EERE
11 < 28.7mL/min, 11 7 1 A T 29.0mL/min
&7 5720 OVM ORSD (&, 2.4~17.3% @ & T
& o 72o DTA. DGR %, HRH#EREFFIIH & KR
Wi CSR2VK & CZfL L. DTAD ¥ 2 L v Tl
e L 7 W C0.426mL/min. G E M T
0.196mL/min & 7% -7z, NTA. NGR » DTA. DGR
ERBOERE LD, NGROF L v Tld, (Ei
W% 7% 01 [ 7€ 0.507 mL/min. & 10 & W] [ T 0.224
mL/min & 7% - 72, TenaxTA & TenaxGR @ Wt 7 #)
DEWIZ X HSROZEE, EFHF Y v TOHE
WA bETHETET., XUy ¥roRPREYN
] Tix. DTA. DGR & % 120.246mL/min & 7% -
720 DTA ®RSD 134.5~40.4% O TH V) . [+
2. DGR IZAEHEHA T1.7~43.6%. NTA 1£1.4~
39.8%. NGR 1£2.2~56.7% DHiPHTH - 720

3.5 EIERICLIHBERELBERRICLD
HERE DR

BRI X DV EH LZSR EBHZEEBRTE SN
72SRZ W L7ze 720 A= —OFHHAEB IO
SCHRA» & #57-SRPT 4 g C ik L7 (Fig. 4a ~
4i) o

SPV . #LEAPEFHSR & EEHE R 3 & OV R
DOBEFEFEERSR, A —7—SR, Z#SR & bI2—5 L
7z (Fig. 4a). HEl2. PV OLEFGSR & £

Table 5 Measured sampling rate (mL/min)
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AR DT FEERSR O AT1.00 & 22 0 LB
SR & DD NNV Py ORERE R OV FE
BRSR TH HAT1.26 & 720 1) . ILHFEFRSR & R EE TR
SR SEIFIZ—3$ 5 2 L2355 h o720 VSD DX >
Tk, PEECHERSR & AEE B X ORI 8 T
DWEFEFEEFSR L O 1.08B L 1.11& 7420, ik
HUPRERSR & FRAE I ] O 3% FEBRSR. R HIHI [ o B
FFEBESR ASEIFIC—3 L72AS, A —4—SR &ix—
H Lo 7: (Fig. 4b)o OVM (&, ILEAFERHSR &
mie | RIIIH OB EFEERSR, A — 7 —SR, &%
SR+ XT—% L7 (Fig.4c)o 2, ¥ L v DiE
WA Tld, JEBOEFRSR & D )%0.98 & B2 —
b Dy hosz, SPLIZ, FEEFHIC X ASR
EA—=H—=SRD b NVIYH—FL7ZUINE 3
T, PLEOERIC X SR L MEFEEBRSR & D IA1.27
~2.20D&iPH & 7 - 7> (Fig. 4d), SP2HSP1 & [H]
BOAFERE Y, IEEEEEIC & ASR & 88 FE Bk
SR & DIA1.24~1.89D&HPH & 7% - 7= (Fig. 4e)o
DTA 1&. $EHFG I & ASR & fZHE [ o g 5 5Bk
SR —HL-bon, EMMOETT—
HE 9, ILEOER IS X A SR & R ol 5 FE R
SR & DILAT1.45~1.95D&iH & 7% > 7= (Fig. 4f)
DGR & DTA L [AERDOFER & 2 0 . ILHEEERIC & 5
SR & EIM OMEFEFEERSR & O HA1.30~1.95D
#ipH & 72 o 72 (Fig. 4g)o NTA &, #LHCERRIC L 5
SR & F L v O ORISR & O Ah—
L PAME—EE T, IR IS X ASR &R
FEESR & O L H1.10~2.89 D #ipH & 72 - 72 (Fig.
4h)s NGR O NTA & FBORER & 2 1) o JLEPE RS
12X ASR & F 2L v OB OBREFEERSR, X
BIZ E ASR & DA —F L 72 DIAME—EE 3. kL
BRPEERIC & ASR &L BEFEFEERSR & @ 1£50.95~2.76
DHEPHE %2572 (Fig. 4j)

D Benzene Toluene Xylene

Standard period Long period Standard period Long period Standard period Long period
SPV 454+5.8 48074 43.6 6.2 493+7.2 37947 38.8+3.0
VSD 48.6+5.2 46.9+9.0 477+44 47.7+45 39.5+5.3 41.1+26
OVM 28.7£0.7 29.0£1.8 26.1 34 255+3.8 246 £4.3 25724
SP1 133+1.1 144+1.6 11.2+1.6 109%2.0 6.24 +1.68 9.77 £ 1.88
SP2 13.7+£0.8 14.7+0.4 103+0.4 10.8 £ 0.6 7.26=0.17 9.58 +2.18
DTA 0.364 = 0.016 0.246 = 0.014 0.442 = 0.019 0.283 +0.114 0.426 = 0.070 0.196 = 0.048
DGR 0.378 £ 0.029 0.246 £ 0.011 0.418 £ 0.007 0.315+0.137 0.460 = 0.051 0.208 = 0.030
NTA 0.423 = 0.006 0.249 = 0.014 0.449 + 0.033 0.282 +0.112 0.490 = 0.010 0.221 = 0.033
NGR 0.412 = 0.009 0.261 = 0.020 0.485 = 0.146 0.341 = 0.193 0.507 = 0.040 0.224 = 0.031

n=2~4
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Fig.4 The ratio of theoretical SR and measured SR
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4. EE
4.1 HEIERICIIHERELBRRRICLS
HERE

MR FEERIL, T ICERSEME AL, BEH T
WIREZBPENLOREL TT27200TH D .
COBFEFEERIC L HASRIFEMEICEWEE Z T L\,
o Ty EBEMPSHHESN/SR EMEAE L Wi 5IE,
PEHEER IO > THEHM L7ZSRIZIEL WL DTH S
EEZOND, T2 BEFEREIFEGR?»SHES
N7-SR D ILE & 4T 9 B 20% AN TH 5 7% 5135
LWEHIHIL Twb, S, EBFEERSINET
WMESNTETCWLTEL DOSR DEVEZJE L TH
WiL7zboThy, EHEMERENEEZ TV
72D TH b

SPV. VSD. OVM 22 W C %, LM Ic &
5HSR CIREFTEFEERIC L BSR E ORI EIFIC—E L,
A—H—=SRRZESR & b BIFIC—3 L7 2D7
B, INSOY Y TT—IZB L TiE, EEREN
M, RIBFEMN & 12, IR IS W TSR
AHBTAZLIRTETHY. T20MEIETHE
fEZRLTVD EEZ D, SPVOILFHERIZL S
SR OEMICIE, LHFIRPA @A EL T b & L,
XS IZIEBEEE I OW TR, BERERE LY
DOYRDERS % ILELHHE L L CHEE L7225, ILBET
e LILHERE R R & LA, vy
T39.27mL/min & 72 1) | BEFEFEERIZ L 2SR X X —
#1—=SR & —FH L%\ fEo CHLFEILE g & L,
R 2 EE L L2 FH OO 2 IRt & 3 %
DOREYETHLEDEEZ HNLD, VSD IZDWT
b, SPV L EERICEE 2 EE & L 72 Moo
Gy LEREEEE S U CHESE L 7228, SR Al 2 S
ELA. MVT Y T70.25ml/min & 2 Y, B
TEBRICEIDBSRR A=A —SR E—F L\, fito
T, BEEAEREE L2 Moo % L EE &
TELDONWELRTHLLDEEZ NS, ZDZ LI,
SREHIT 27-0121F, 77 —ofExIEL
CHBTAZEPEREL L ->TLLIERRLTY
bo TeB. HHERIMGE L RO 1T HDH
TEBICSR 2 H T 2 LEISHEL N2 B A, AT
JEEF LY 77— LTThILEL, T2 TKRD
7oYLEOEAE . B L OIHEERE A T A 2 ST E
brEZTwD,

SP1id. #LLEFERRIC X ASR L WEFEEERSR & O
WAs1.27~2208 —3 L 2 pro 720 [AEROIZIRT
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HHSP2L ., 1.24~189LSP1LIFEALEDLL L
W E oz WUTA A2 BN VTS5 —Thb
OVM & H#i4 % &, SP13 X O'SP2iZ0VM & 1)
DIHEEEAVNE % B 72 OWAERINOW AR D D
T\ fEo Ty EEIHEEEOMIE O 2 &8 LT
MO BE % 2. PR IS & B SR & MR #E 55k
WCEABSRYE—FH L ero/-dbDEEZOLNL, L
L WA OBIRRWiAE . 88 70 5 FH o i o ]
AIRETT A 2 LT IEECEEIC X ASR & R EE SR
WL BSRYE—HTHbDEEZ NS,

DTA (&, FHERZENMIZB W T, ILHEHHIC X
HSR L BEFEEESR & D H£%0.84~1.32 & 1.00 +
0.20 DEEFHIZIZTHE TN DDODO—F L T b, %
72.DGRIZBWT b | FEAEREEIIR TIlX, 0.78~1.27
OEBEIZH N IZIT LT b, TOD, ik
MBI Tl ILHOERIC X ASRERIZZ Y TH
b0k EZ5N5%, DTA, DGR, WE O
X, AT VL AF 2 — THOWEHR DY & WG
SN, BT T — OB LR EIC X o TT
BBz, BEEASAT 55 & 7 B ReEIL N b O
EEZOND o GHTRICHEMEAELA %17V 047 L
TG, WEOKRER IR NS, —FEom#EpE T
+5THLHZ EDMHRETE, Ll BRIBHET
. DTA T1.45~1.95, DGR T1.30~1.95& — 3k
LarorzZ Lo, BEREEIZHE > THEFERIC
L BSRAVHIE T & 2 WITBEMEA/RIE S 7z, NTA
BLONGR IZ., E#EB X OEHREEHMICBVT,
LR 12 & HSR L BEFREBRIC L ASRAOS—E L 7%
» o720 NTANGR 1Z.DTA.DGR X ) & 38 v >
TERYMNIFTARnzo, WNFF-d0kh b
HERE D H N, ZFD720, DTA B L DGR THE
RN L ) . REIEGEHIH CIIILTCERIC L 5
SR & —3 L% < % 5B %5, NTA. NGR Tl3iZ#
REHENTOURETVWEDOTRZWVWIEEZZ SN
%o

4.2 WMEAHNZXLEBEEEIEIPRICES
WERE

PLECFEERIC & SR & BEFEFEERIC L HSR & & MK
L 7459, NTA ®°NGR 7% &4 F 2 — 78 o
T I—TlE—K Lol T, WEAD
ZALICHEH L. REOIEIEIC & ASR & ik
OFISHFIZOWTEE L 72,
A2k b e, daRROIHEMY > 75—
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Tld. ¥ppb BEOMEGREIRICB VT, KRS
ERAERICHBIBERIE R VwE LTWwb, F72, BIR
ST E B b, EIBREHICB VT, APk LR
EEICHUBIBMRIE R 25 EME L T0D, KD
JEBERRR I & A SR B 0B Is B E P (L, WS
AN Z AN % ZE LA WHERETIA T oOWaE
RPOGE T 5 2 L AR IR S .
EHRINOWAE =K LIREARLL %% %5720,
Fick OILELEE —HNZHED 2 VR O 2 D O
AR L-HETH D EEZ N DL, BICHEEH
FHN T & 2 KRB © BRI BV Tid, &
IR L L BIBIRE RS, R E
WERET 286, BikeimE2Lidznwd ol
EZONDLI LN, WAEERELZLL 7o,
Fick OYLEAE — BN HE > THLBL L. W AE

ENLIbDEEZOND,

Tolnai 5* %°Roche 5™ HHE L T 5 L H 12,
DTA. DGR, NTA. NGR &, BREERE I OF @\ -
TSRAEA LTz TNEDH Y 75— Dk
X, o> 7T — L) QUAEH & W L A Em S
LEFEDVIEE /NS ZO7-0, BFERR O/
PR, BEARLA R C 2 ), ILEEEERSR & R
EEBSRAE—HK Lo/ bDeEZbNE, L
L. BEMM 2B T2 ET, REEPHESTE D
borEZ 515, DTA, DGR, NTA, NGR Li4t
DY 2T T =2V, BERA AU 100 ppb B
JOEEOBENMICB W TIZ, BEERIZLS
SRE—FHLAZEnBL, —ENEENREICE
WTIE, KEOBSHANTH L EEZ 5N 5,

4.3 WHEERICLIBEREOCFALZOEA

KEFFETIZ, Xy, vz FLUDA
DYENHS S B FEERIRENEIT o TV \ngs, X
o, vy, FULUVOSRIZ—HDFEO LN
72SPV. VSD. OVM O > 75 — Bk E 12 5
LIERERIC, KB L CGRRBES N T 2WED
L3YE (ANFH v, suakiva, XFY 700
Ny B ) &I IEBEER I X ASR & B L 72,
Z OFEF ~FH 2 Tld, SPV T0.88, VSD T0.89.
OVM T0.77% 7> 72o 7 B UKV ATIE, SPV T
1.18, VSD T1.14, OVM T0.96 & 7 - 72 /85
YrunuNXy¥rcid, SPVT0.93, VSD T1.55.,
OVM T0.85% 7 1), VSD ¥OVM T—3 L %% >
7ZMELBH BN, ITEAED A= —SR & BIFIC

—H L7z REEMHTLIET, A—F—12L5
SR °Z#ESR HMHEVYE 15 L, EBREFTDR L &
LI GR OSSR AR TE L2 LA REBL TWw
LlEZ D, o FIEUIHE S TIER S L7zt
¥ 75— OVEREEIC BT OIS HITRETH B &
A, ILEERIC X ASR ML L, FEER,S
KOOSR EDENEZRT LI LETH YT T—D
R T FEOMER 222 E 105 2 L3RS
boLEZ LN,

5. ¥&8

S TIEECE FIH U 7298 v 7T — iR
. W 7T — OIEIRIIORE & & IERE SRR T 5
2L CIBERRICHE > THIMTRETH ) . —Fo
7T L TIIME T RE IR SN TR S b
OO, B L7 HERE I, BFEERIC L D HER
LR L7 a0y 7T —120d 2
DOSR AP & L CTHLEERIC X 2SR A HkIE T4
WHEHTTRETH D EEZON5,

RIEFED— I SCEBRL A R0 78 Bl B 4 (1F
FeRES [EF v &R — AL BB UE — 12
B9 2 G MNEse ] (WFFeRERes « pIpiis) JEM
f9e (A) FRERETE 5 142080091 DBIRL % 5213 CTHrb
n7z,

X #
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