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The weight average molecular weight (M,,) of polystyrene samples determined in the
first round robin test (RR-1) was compared with those in the second round robin test
(RR-2) to analyse the difference in polystyrene standards for calibration. The data were
divided into two groups: data determined at laboratories that used the standards
obtained by the identical vendor in both RRs (case 1) and those using the standards of
different vendors for RR-1 and RR-2 (case 2). The RR-1: RR-2 ratios for M, in case 1
were 1.03~1.04 in average, but the maximum was 1.17 and the minimum 0.95. By
careful adjustment of calibration conditions, the RR-1: RR-2 ratios for M,, were reduced
to 1.01~1.03. In case?2, as long as a calibration was constructed by passing through
most data points smoothly, there was no distinct difference in calculated M, among stan-
dards from different vendors. The relative standard deviation of these data, obtained
carefully as mentioned above, were 3.9%.

Keywords : size exclusion chromatography; molecular weight averages; round robin test;
polystyrene; standards for calibration.
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B A F ) (PMMA) &K 2 BEIC>W T, &F 26 #Hl
EMBIICB N TCHABIEZERL, FOERIIHOVTIE
B1EZYYyFobryi 2 bk (RR-]) 8E (20
DY, oMYy Favy 7 A+ (RR-2) WE (£
D DYPEUTBICHRE L. RR-2 25 RR-1 &8/a5 s
Z51d, RR-2 TIIBIEFRER I ZE SR 2 Bl U,
ETORESREZRBI LI ETHSH. RR-1 & LLEE
U, HXE%ERFZE (RSD) AEI N BT RED S
Nz oo, BESRHORMEIZE S, KE < iTEER
RTF—=FWal o lzBRIEKE P72, RSD WikE
Ehizh->BERO—D2IE, N—2F54 vDj|ExHOK
—WRETEDP I ETHY, BHEEHTEDESD
ENKREFVEBEEZHNS.

RAERIEMSIERARY 2 F L v EERBE 6 &
(R —, BBHAIE I, Waters, Pressure Chemical, Poly-
mer Laboratory, Polymer Standard Service) 7 5Tl &
NTWVW2. FITIRE-EBLH 50, ZESTEMNE
Bo2TWVS. ZOHhHHRERA TRIEME ZEMT
LDTHBN, TRTCOAFER%Z @D A L— XIS %
WE, NAELMRZB3 I LBAETREEL. 201
RR-1 & RR-2 D#ERD» 5, #HALHOR L 5 @R
EROISEICEPN TRAEES ED LS ICHET S
M E BB LD THRET 5.

9 MRt

BIERARER SR PR s 5 & P T EBRIEME
WEDEIIZEART B, LTOHRIBEOD L & THREL
7z,

(1) HeB&Ed i ps 0B (PS-1, PS-2, PS-3) ix2WW T
DHITH.

(2) EEFHSTE (M, OBREMICDVTODHKE
5.

(38) BHABE LTRERBIFFHCE > TELNLBEEROD
HIZDOWTRET 5.

(4) RR-1, RR-2 IZBWVWTEX U 7z, BIFEHE No. 1,
2, 5, 11, 15, 17 OF — F X4 5.

(5) #7405 RR-1 & RR-2 & THE 7z 5 HIEHE No.
19, 20 D7 — 7 I3BRI T 5.

(6) RR-1 A"EINAIEHES No. 23, 28, 29 KBRS ¥ 5.

3 A& 2=

Table 1 121% RR-1 & RR-2 LBV TH Y —DEH
FHR 2 O TERIEMRZ ERR LU TV 5 BIEKBE ORIE &
H (BE, FAR) 2R3, EESABOFEREEE—
BELHEM, HTVEWHEELH -7z, Table 2 IT1
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Table 1 Operational variables at laboratories that
constructed a calibration curve in RR-2
using standards of the identical vendor as
those in RR-1

No. RR-1 C. C. RR-1 Sample RR-2 Sample

of . . .

Conc., Inj./ Conc., Inj./ Conc., Inj./
Lab. % m % ml % oml
3 0.05 0.1 0.2 01 03 0.1
4 0.1 0.1 0.2 0.1 03 0.1
9 0.8 001 24 0.01 025 0.1

10 0.015-0.1 0.5 0.1 05 010 04

12 0.033 02 0.1 02 o0l 0.1

14 0.1~-0.3 0.1 1.0 0.1 05 0.1

16 0.05 0.1 0.2 0.1 016 0.2

21 0.02~0.05 0.02 0.1 002 03 0.05
24 0.005~0.05 0.1 003 01 0.1 0.5

C. C.: calibration curve;
Inj.: injection volume

Conc.: concentration;

Table 2 Operational variables at laboratories that
constructed a calibration curve in RR-2
using standards of different vendors from

those in RR-1

No RR-1 C. C. RR-1 Sample RR-2 Sample
of . - .

Conc., Inj./ Conc., Inj./ Conc., Inj./
Lab. % ml % ml % om
6 0.01—~0.05 0.1 02 0.2 0.05 0.2

7 0.02 0.4 0.1 04 0.2 0.25

8 0.014~0.06 0.3 02 03 0.2 0.3
13 0.025~0.1 0.1 0.2 0.1 0.2 0.1

18 0.05~0.1 025 02 025 012 0.25
22 0.05~0.25 0.15 1 015 0.3 0.2
27 3~4 0.02 1 002 1 0.02

RR-1 iIZBVTEY — DA OHIEG RO EREZR %
TVBHEDRIESREZRY. ZoFICEEY -8R
B2RETCHERHLTWAEHEESLH > 7. Table 3, 4 1&
PS-1, PS-2, PS-3 BBEIERAKHZ DT, RR-1 & RR-2
KBWTHELNIFESFERAIEHEE 20LERLIZD
DT, Table 3 1& Table 1 O EIEHEI D, X Table 4
13 Table 2 OEIEBBIOBEMARLIZLDTH 5.

4 E =

RR-2 THRE U LBIESRE» 580 T 2 BIERSET X
No.6, 12, 13, 27 D 4 BBATH 7z, HREUBIES
HRERNARBE LFEAROE I 7 LESITHAIT 5
EULDTHY, T HEBBEEIE No. 6 TIE
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Table 3 Weight average molcular weights (X 10 °) of polystyrene samples measured in RR-1 and RR-2 and
their ratios obtained at the laboratories listed in Table 1

PS-1 PS-2 PS-3
No. of Lab. ~

RR-1 RR-2 ratio RR-1 RR-2 ratio RR-1 RR-2 ratio

3 3.94 3.92 1.01 2.51 2.40 1.05 1.73 1.63 1.06

4 4.49 3.77 1.17 2.62 2.25 1.16 1.81 1.61 1.12

9 3.98 3.98 1.00 2.30 2.42 0.95 1.58 1.66 0.95

10 4.24 3.79 1.12 2.50 2.31 1.08 1.73 1.50 1.15

12 3.67 3.86 -0.95 2.24 2.37 0.95 1.62 1.65 0.98

14 3.48 3.22 1.08 2.15 2.18 0.99 1.57 1.54 1.02

16 3.94 4.14 0.95 2.53 2.55 0.99 1.72 1.74 0.99

21 3.97 3.95 1.01 2.44 2.38 1.03 1.69 1.64 1.03

24 4.31 3.96 1.09 2.47 2.30 1.07 1.64 1.58 1.04

Ave 3.99 3.84 1.04 2.42 2.35 1.03 1.68 1.62 1.04
RSD(%) 7.07 6.34 6.00 4.99 4.48 4.11

except 14 for RR-2
Ave 3.92 2.38 1.63
RSD(%) 2.82 3.61 3.96
except 4, 10, 14, 24 for RR-1
"Ave 3.90 2.40 1.67
RSD(%) 2.97 478 3.50

Table 4 Weight average molecular weights (X 107 °)

of polystyrene samples measured in RR-1 and RR-2 and

their ratios obtained at the laboratories listed in Table 2

PS-1 PS-2 PS-3
No. of Lab. -

RR-1 RR-2 ratio RR-1 RR-2 ratio RR-1 RR-2 ratio

6 4.44 4.21 1.05 2.53 2.55 0.99 1.71 1.78 0.96

7 3.87 3.97 0.97 2.41 2.35 1.03 1.73 1.66 1.04

8 4.05 4.05 1.00 2.45 2.38 1.03 1.69 1.65 1.02

13 4.03 4.03 1.00 2.39 2.35 1.02 1.70 1.68 1.01

18 3.94 3.59 1.10 2.48 2.11 1.18 1.76 1.51 1.17

22 " 3.92 3.64 1.08 2.48 2.22 1.12 1.76 1.57 1.12

27 4.41 3.61 1.22 2.55 2.06 1.24 1.69 1.44 1.17

Ave 4.09 3.87 1.06 2.47 2.29 1.08 1.72 1.61 1.07
RSD(%) 5.30 6.04 2.20 6.87 1.64 6.56

except 18, 22, 27 for RR-2

Ave 4.07 2.41 1.69
RSD(%) 2.18 3.46 3.05

0.15%, No. 12 Ti¥ 0.3%, No. 13 TIX 0.3%, No. 27
TiX15% 455, BPHERT D EDIZ, No. 27 %2
B\ T RR-1 & RR-2 ORBIFEMD X 1.0 1T <,
BEZODUEABOETORMZBEBICHEL 2V &
ATHB. No. 27 THIEARBEDLZWVD, BEP G
A<, BIEBIRETHEIRZINEELXS.
Table 3 TIXE—HARTOBERL 2BV IBE0
RR-1 & RR-2 P EEDOLEEZRLIZLDTH .

RSD & RR-1 TId 4.5~7.1%, RR-2 T 4.1~6.3% T,
EE$RV D Table 3, 4, 5, BER® D Table 2, 3 OfE&
NCEFELL>TVWBEETHSH. RR-1 & RR-2 D
EFHE (9 BIEHBEORIEBOFEHME) O RR-1
DIEFH>H 4% FEEBNVIEERLTWVA. T0DH HH
FE KRS No. 4, 10 & RR-1 @ F 5 A5 RR-2 & 1
10~17% BN EHS»5. No. 24 HETFTEHWL. Ly
URBEORE CRERNICHEB L2 -2, X, No. 14
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WBOTNLEBELVEVEZAIIHNBLTVLAS I &N
Db,

HITEREBI No. 4 1B % RR-1 & RR-2 D{EODIEE
IZDWTEEYT A, RR-1 THEAL TV 5 EERHEIZ
TSK @ A2500~F128 £ T 10 STIN%Z 4l DIcH
UTHEIELTWVS, ZOZEEHEE LWHIETH %,
BEMAOIND 01% IZE->TW5A. ZOD72% RR-2
DEF TN, BOTEATREMRD ZS5BENEL 1
2 TWV3, #->T RR-1 2B 3 FH5ST-BAIEME L
RR-2 DIHICHARNKEL Lot b DEHEINS. FE
B%, RR-1 OEIEL2EDOFHE LY KE <, —H RR-2
KB AEIZESEIGEVVEICZ>TWVWA. X, 518
DREVEREIZE RR-1ICHB T AKE S KX . HIE
PEBI No. 9 & RR-1 TIERIEMIARERKBF DB A 0.8%
EEWD, ZOHEREAEN 00l ml &5+ D—T
B0, NEENE PSNBS706 12 & % #HIE 2 BIE/EICHE L
TWBDT, BEEOCEIINSIVLDEHFEEINS.

BITEMES No. 10 T3 RR-1 IXB VT, #WIEHEIER
HEHIZ 1994 £ 5 HTH 0, RR-1 A PS HB D545
TEMEEAIRES HT, COMK 3 »HOBEE Y
5. WEAPEL L EREMBIZTNAPTDONE S
EWDHY, BArDF 2 v 7 ERARTHS. RR-212H
B TEAEEIZEEEIGEL £>TNAI En
5%, RR-1 TOEMKE L Lo BB ELT, ZO8
IEBFRER R EEREIE A OXk & SHHEVSEE 25X C
WHBLDEHEFEINS,

BIERERS No. 14 (2B WV TEE PS-1 D RR-1 DfE &
RR-2 ODEOHNKEVDIZH T LHAEDOEOMET
HHHIEEROND. FRAT LEA ) T —H Ly
FRHOA T LOMAEDLDRETHY, SFE 10° LT
BIEMBIETE EF->T05E, SFBDOKAKE PS-1 T
EIRIERAMER BB DM A & D¢ OEEIC L B8
FEHBEOO T LEZOXEBIFICHEZICENS., X
PS-2, PS-3 #&®», RR-1, RR-2 Wb HTEBEIE
BIEEEELD THIMEL TS, PS-1 O RR-2 D
fB13 Dixon DRREEIZ L AEFAHEYL T BETH - 17,

AITEHEE No. 24 TIE RR-1 IZH W\ TEIEMARVERES
T8 500 5 8.42X10° £ TOEERE % 8 HfF
ALTWa. U LEAHOTESTEEECCH 5 10*
L 10° ORFEE T IHEERB A 1 EHVLh TV S
DHTH-oTz. ZDIzHH RR-1 KB 5 IFiHRIZ
oS TEHE cHBICAlah TS, —7F RR-2
KBTI 10*~10° O TEBISEVIEE 2> T0
BH. TDIENRR-1 & RR-2 IZBF2WEDHIK
ELBSTVBHRREEZ BN S,
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DR EAEBIIZH N TIE RR-1 I BV CEHER B %
BALUTHOZEBEO | ER P OBEREEIE 4 ST
THY, BESL 0.1% LKV, X, 55 TFEFEETE
B TEEBOEERB I VBEZECLTVS. 20
O NEMTORIEMBRZIEX TS L&D, RR-1
& RR-2 OFBETEZEVIC L —FX 43 EMT
EHLEALD. AT LMEEDLEKREY S No. 14
ZRRINL T2 & & D RR-2 @ 8 BIEMEDFEHED RSD &
2.8~39% LIEFITE < s -7, X, No. 4, 10, 14,
24 ZBRANL 12 & & D RR-1 OBEIEMED T 13 RR-2
OBIFEBOFEEICETELTWVWA I ENHN B, D&
XOWFEDOIIL 1.06~0.94 DEHHTH - 12,

KIZ RR-1 B WTEZ 540t 0 EHES R %
WTHERIEBRZER U 72854 D RR-1 & RR-2 OHIE
EOHBICOWTHKRIEET 5. £3 RSDIZ2O VTR
RR-1 (7 HIFEHERE) DEOFED RSD BRI 5
J2EBRIEMD RSD FVEUS/NELBE-TNBEDIC
U, RR-2 DFEIC BB 0L k&< o7
5. RR-1 & RR-2 DFEHED I Table 3 & VK
EU, ¥, AITHEBS No. 6, 7, 8, 13 ORIEMIZFEY
HELDKEL, No. 18, 22, 27 TW/PhEWV. FBIZHEH
TIE RR-1 & RR-2 DRIFEFED A K EZ V. LTI
1Bl %~ ORIEHBIDRITEMIC >N THERT 5.

HITEREES No. 6 Tl RR-1 BT, Pressure Chem-
ical EIR Y — D 2 #HDOEERAR 5 55 (5T 8 3000~
8.42X10°) ZEALTHEAL TV A. No. 7 Tid Press-
ure Chemical DEZEHEHE 6 £ (5T & 500~3.8X10°)
ERELUTHERALTWA. No.8 Tld No. 6 &AL 2
DEEEFE 11 55 (9FE 1700~3.84X10°) % DI
g, BEUTHERLTWVS. No. 13 X L&t 2 o
», BFIETLE Waters 2 (L DEHERE 2 &b 11 A
Z3EEIT ORALTCHEHLTVAS. Thb 4 BT
BEDRIFEMIE RR-1, RR-2 LW I hb L<—FH LT3
EEDBIL, WITNOREMBLBITNZBIBT S L—
Xz ghfRICiE > T 5. X, RR-2 BT 5 RAEMEIT
B0 3 RIERBEOBEBL O REE>TN5.

HIFEREES No. 18 (& RR-1 IZB T Pressure Chemical
DIFEHERR 7 5 (H5TF& 2000~1.8X10°) % 1 S4
BIFELTWVWS. UL RR-2 IZH T 5 8IEfhEEASEIE
REeBETIRBLTE S, I 10°~10° DT T A
Y7 PUTVBIEDPAEEZEL LTVSEREEE
Zbhb., CCTHLWANTWE IS LRBESFETH
B, MhOBIEMBE TORIENIE/S <, £ F TORETR
W o H T AEBEEABORNEEYPREREEZ N
5. X, fEYE PSNBS706 O HIE M & EHEME L V&L 22
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S>THY, ZORIEEED T — 7 IZ 20 TIESROBKE
RS Lz

HITEXEBE No. 22 1& RR-1 (BT Waters, Y —,
Pressure Chemical 3 #H DK 7 5 (55T & 5000
~92.0X10% ZMAWVT 2~3 AT >EAELTHEAL, £
DExOWEMBIIERTH >12. —7F RR-2 TEIH
FICEOEZRREREZE>TWVD, L LT E 100~
10° ORI CRBAESIRERIOENTE bbb 6T
=R E Uz dBEIES 2 EYIEBRE T, RO TR
10°~10° OB EMBIEAER LV FAICY 7 bL
TWA., TOZ &N No. 18 EABFEIEMZEL UKE
WeExonb, HIEHKE No. 22 ® RR-1 XU RR-2
BT HARIEMMZ Fig. 1 IR, RR-2 OEIERLAR
7S RR-1 OBEFMEEDTAHICY 7 LTV SDIEH
FHROHRBREROLEICESLDEHEEIN, VTN
ORIFEMEICPLT LD LN,

BIEHEBS No. 27 (& RR-1 251 T Polymer Stan-

108

T T TTTT]

T

105

T TTTTT]

Molecular weight

104

T TTTT]

L

L 1 | i I} ! 1 i 1 I
28 30 32 34 36 38 40 42 44 46

Retention volume/ml

Fig. 1 Calibration curves in RR-] and RR-2

obtained at laboratory No. 22 ‘
@®: RR-1 using PS standards obtained at Waters,
Tosoh and Pressure Chemical; O: RR-2 using
Tosoh standards

%, Bk, BEEEs A XER U N ST T 4 — I kARSI TR EEIRIE 451

dard Service DR # AV, BIEfRISRE S % 8
PHUEBLTWS, LA L RR-2 TEHAIEHRDIESD
XATWHHN, Ab— ALZRIEHMBICE>TOEL. R
AR 10° DL ETRIES & 0 kBRI E L
TVAHDT, HTBHEEPELS->TVHHDEHE
xNhb. ZOHT% Fig. 2 ITRY.

Table 4 (25 WV THEERBE No. 18, 22, 27 ZERWL 7z
L X ® RR-2 BT % RSD & 29~3.5% TH - 1.
PS YRR & U T, ALFEEIE T RR-1IZBVLTH
v —, BEFIE T, Pressure Chemical, Waters, Polymer
Standard Service @ 5 #HOEEKBAHH LN TS
B, BHETTOR LB NI OSSR AN TS, BIE
BAEED A L— A RBERE VL ZROBIE AR H
NBERY, RIEMIIEEEEZ LW EPTH 1.
Fig. 3 3Z0—flTH 0, RIEWKE No.8 D7 -5 T
#»%. RR-1 & RR-2 DA THIT ULHAUKERLT
WA, ATBREMEEIO—HEZRLTVS.

1T 71T

108

T T TTTT

T

T

10%

Molecular weight

T T TTTTT]

104

T TTTT]

T

! { 1 1 } | | 1

9 10 11 12 13 14 15 16

Retention volume/ml

Fig. 2 Calibration curves in RR-1 and RR-2

obtained at laboratory No. 27
@: RR-1 using PS standards obtained at Polymer
Standard Service; O: RR-2 using Tosoh standards
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106

108

Molecular weight

T T T TTTI]

104

T T T I TTT]

22 24 26 28 30 32 34 36

Retention volume/ml

Fig. 3 Calibration curves in RR-1 and RR-2
obtained at laboratory No. 8

@: RR-1 using PS standards obtained at Pressure
Chemical and Tosoh; O: RR-2 using Tosoh stan-
dards

Table 3, 4 OREIFEHEI No. 14, 18, 22, 27 2 <
RR-2 DFHE L RSD IZIRD L HIZ7% - 2. PS-1
3.97X10°, 3.1%; PS-2 2.38X10°, 3.6% ; PS-3 1.65X 10°,
41%. O EIRUEERABZAY, FEECAE
TBHIEILERY, 3~4% ORETHELTETH S 2
EZRULTWVAD. X, RR-2 ORIAROHEITERER & RR-1
2B B BIERES No. 4, 10, 14, 24 Z< 2 THE
& RSD @BIRDEBY &5 512, PS-13.98%X10°%, 3.9%;
PS-2 2.40X10° 3.8% ; PS-3 1.66X10%, 3.8%. D C &
SHHRETTO RS RSB 2N T Y, EEEVRIES
T2 &2k, 4% BED RSD CRIENEEETH 5
CEERLTWVAS. Table 3, 4 TEHINIZF—5 %
< RR-1 & RR-2 OHIZ 1.06~0.95 TH Y, HHEIT
DEZBHEEZBZRAVTY, 50 I3RS
MWRIZHZEFETHHENMEAT L% OEIBIT 5NN
EZRLUTVS. X, BHF -5 %K< RR-1 & RR-2
WBIAHFEECEAMEE R/IMEDH B IBE %

Vol. 45 (1996)

bR, LISTEELLZAILLEETHLLNENSH L.

WA Table 5 ICRE N TV D &SI, PS-1, PS-2,
PS-3 O RR-1 B 5BEEFEHFEE RR-2 2B
HERBTHNTEOMIIAERENED SN THY, Ih
B E R ER R EE R OEIC LB LD EHE L.
U URREICEB T 25 5, CoEEZ SEERE
DEICEDD TR L, BADORIEMEIICH T 5 HIFES
HFORBETESL A T 4 SIBEEGR & ORE &M R OBIE
AR R B OB & ICRET 2 2 &En9m - 1.
X, BHIZBVT RR-2 DF—FDiFHH RR-1 O
T—=F XV EWMAIZE>TNEZEIZDNT, i
LR ER A BEEAB OMEIC L 20 Ta <, ARE
Table 4 DHEIFERERS No. 6, 7, 8, 131249 % No. 18,
22, 27 DEMPEL L >TVEIEERUERIZES D
DTHBEHETES.

Fig. 3 # RARY, WIEHKRE,» > I ES LR
ENMB. —JFig. 2R H5NB k51T, BIESDIES
DEPREVEELHS. LA L Fig. 2 1RSI AT
% RR-1 OBIFHFFIZAEEZ A L—XIZB->TH Y,
KOON I FHHFREBIEZS2MHBOFHEICEVETH
5. —EROBEEABON T BEICIIRERLIBE H8E
ENBDT, §TRTOWREERICOVT, H—2h
IREPRBETH S S, 5ETOREHRERN» 5, bl
EHN T LITHEE UV IEERANOFERIEE LVWEE R
5. X, BEAROS FEEEIKTEESTE (M), &
BEFHrTE (M), €E-75T8 (M,) BENRS
NTVBEN, EOMBEZBAVWIONEE LD, Hi—8
BYSRETH B,

H 7 LD 5 HNE, —EERIEMREOFELR D THEE
ThIE, Z0HIBBT UL SHOEEREEEICHNT
IERIAR DIVER R OV %2 K B FE M ET 2 <,
BIE RS2 DIRIERAR L ICE 2 EERE 2 KAV
FnEEZLSND. 2PEERE —D>OEYURTETOD
BHEHETENWIELHY, FEAIKE>TIE 24500 3
BOHELKTERT LB BETHH .

75 S OHIFLAHE HSERE L T T I B BEE dhig
PEBREOVUZRRAS EOBEBCRETE 3 ERETE
LA, BUTEZBE S IEBL TEEZ D UK
PN D &S SEESBORRSKRETCSH S, 20710
IZEA T AMHRSHICB VT, £5 <2< DEERE
ZROTRIEMBEOE 2 RESINIE, HEINZDH
EEFLWEEZ2S. X, RIEMBORKL ZXRA DB
LERST, o EBRBOEL BT 5 L NNRE
THHH.
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SEOHRERFO O OREAOSMNE LEHELIE  BHUE (ARBE#REY 57—, B & LRET
ROEBVTHAH. F EME, BNEE (ZEALD), Sl (@A), TWRHA (BELtov ).
#x, eEEEE (S, KEAXAR Ry —), KA

(BLYF—F Ly s5—), THED (T, &S x  m
Bk, BHAE A4 b, SEsLTF, & HER P SRR A SEC B
Ry, kB (R, ks (70 F D e w
ANV, BADE (ALK, KB 1§, ine s e eny >
RN s N (1995). ‘
%B%gkff%%iﬁngmﬁgijzgiﬁ;g;ltt;jgi@%& 2) % TEMEED: HWLYF (Bunseki Kagaku), 45, 95
4 ’ B ' (1996) .

= g

BE B E R BB O E S S TR BEICED LD X B2 LA 2 KB UREI L 2.
SoTEAYAFLY (PS) BBOERBFYSTE (M,) T, REBIWHTHELONIEDOHITOVT
HB U 72, BEARERIC A —ftHa et o@tEi b 2 B 2354 (9 BIERE) o 1B vy Fod
vF A M (RR-1) (BF) & 2EF A b (RR-2) (8) O M, OHIEFEHET 1.03~1.04 L5 -
. COHBELAIVIE 117, BEH/NI0VHIIE 095 TH -, B THEBOEESAMEE 2K <
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