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R] OARIEAS A B ) T TR BN 7 IR A B AT S e D Y 4 B R AR AR HEY B R T I LA PR
VR H R ALESA S B, A P RE AR E PR AT, IR B ok s o VA T SRR i S TR VR 8% ) 3 2 PR T S 2 A X EL R SE O
K H WPS Office 2023 3R THUR B FUMGE T30, A5 0 45 W8 a0 bm il 22 AN 8 FE . AT e B2 4 R A
B TEEHEIR, [BR)] FrEE RS SR 1 U, 5B A B G FE 35K 4% e YR B2 e n L 51 AR AR
i EE WS/, S BRSO AT 3 R AT 6 Yk, A5 BUAE b = IR I 25 SR R 9. 68 /L, ¥ RN 2
BEN0.93 pe/LOBEEHET k=2), [Ei8] 1 E P A B 2R IR SR i 2 BUA (39. 34% ) AR 1 V0 IC il i 2
(19.36%) , HISZFRUEYI BT (15. 21% ) FIHE S E PED G (10. 34% ) JF4R T BEARASH 2 BE A @ LS5 XT3
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Uncertainty Evaluation of Ion Chromatography for Perchlorate Content Determination in
Drinking Water

CHEN Ling “ , LI Liuchuan
(Dazhou Center for Disease Control and Prevention, Dazhou 635002, China)

Abstract [ Objective] Assessing the uncertainty of ion chromatography in determining the content of perchlorate in drinking water
to improve the accuracy and scientificity of detection result. [ Methods] Based on the evaluation principles and method of
uncertainty measurement, this paper analyzed and discussed various factors that affected measurement, including standard
substances, standard curve fitting, standard solution preparation process, instrument itself, sample repeatability measurement,
sample stability, etc. Simultaneously, this paper compared and evaluated the repeatability measurements of standard solutions and
samples at different times. And used WPS Office 2023 software for data organization and statistical analysis, analyzed and calculated
the mean values, test standard deviation, and uncertainty values. The uncertainty components were statistically described using the
composition ratio. [ Results]  When both the standard solution and the sample were measured once, a large degree of uncertainty was
introduced. The number of measurements gradually increased, and the introduced uncertainty values gradually decreased. By parallel
measuring the standard point 3 times and the sample 6 times, the determination result of perchlorate in the sample was 9. 68 pg/L, and
an extended uncertainty was 0. 93 pg/L (the inclusion factor £ was 2). [ Conclusion] The main sources of uncertainty in this method
are calibration curve fitting (39.34%) and standard solution preparation process ( 19.36% ), followed by standard substances
(15.21%) and sample repeatability measurements( 10. 34% ). Suggestions and strategies for reducing uncertainty have been proposed.

Keywords ion chromatography domestic drinking water perchlorate uncertainty —evaluation
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RIS Z K AR (Clo,) FE A R AR
JITHE A A 6 25 4 I, ELAT e A0 I o R R B
Pk, B IR R R B2 RPN 5
AL LA B Tl F B, 32 o 1y F AR 557l
VA 7 AR i i ARG i i o 3k A 224 40
SRt AR S T K A ALY HRE
Iz B35 T 1T K FH ek K AR I i —
PR Sk A BB TS Y R, R AR EA
N EAT I T, R A A K R H A
SO R X 2 A A A K & T v A LB R AR Y
fEEHE R, FEr K S A W R i, 3 1 R
NG RRAN S PR A K B A7 e A SRR
XOLRA T HERE G —H g m KeET, BA
AR I TR FH K i SR ER A4 43 M 5 36 A YL B
F7E 0 T B4 2 i | TR, B8 0 ATk
FHZK H e SRR 3R O B 0 R {5 B LA B B AL
. E B A TR R K BAERRHE) (GB 5749—
2022) B K 1 SR R T KON bR 5 AR, IR (E
70 pe/LMY | ARIECER KR BMERG I s BT
#853  THLAE 42 J@ 845 (GB/T 5750. 5—2023) ' il
T R AR T BTk - A AR R LM
T (0 — R R 2R 49 T O 8 R T 5
o R I Tk R TR TR R L T S B R 3 9 R
FH IR 22 8 0 T, 3500 R AR 55 v T 5
TS E E A SR R | A3 HT S DA A S, 2
SEHAK P LB B T B LY HATE M
BT 2 0 A B AN R B IR A 2,
GO WY s v il 2 0L A v I R T A
oMK, I, A SR BT T A v W SRR
AR B A M 2 A X LT A (SR DL
HA S SCHRIRIE ) o 17 FE P9 AP SE K s SRR SR Y
AW R b, A W e 2 B R
T — B R R 2R G0 R VBT R AT TS T
T 7 (1 FH B 033 vk — S0 SR R 0k ki vk
7008 FNPFRE
AN 2 B S T Bl A A A A
AW RE Pk T AN 25 SR p vEm AL Y A
PIERE AN 22 R Lt S8 5 B IR I P
FIEEHAEEEE X, Wik, WS E—&
HANHS 2 A DGR M SR R | 38 FH B 7 (g ik
I A= 1 DRR K v SRR R B i a2 540 #

P AN 5 B SRR IEA T 4 T DA | DA TG 8 1) 5 g )
SERL OCHED 2, o L a2 255 5 ) R A AR
PEMY , it — AR O A H AR IR B 2, o S
0 R N 3 R 9 SO A TR ) e 2 SR MR
RS
1 KM EHEE
1.1 UE5RKF

B 0% 42 1CS-1000 B (8 2 B A7 R A
")), 1 #% 4 Dlonex ADRs300 4 mm %! KOH ik
Vi B B s AR L AFZ-2002-U 7 ( 8 PRI
Al % JE A R A D) 5 SR AR W VR AR UE Y
[ (1 000£0.03% ) pg/mL, %55 BWJ4007-2016, it
54 20230614, Jt 5Tt 5l ] .
1.2 {NSETIEEH

{32 4E . Dionex TonPacTM AS20 %4 BH B+ 0¥
# , Dionex ionPacTM AG20 %I B & 44, & &
500 pL, FER 30 °C,#EREE R 500 WL, #0445
HLN 112 mA, WRUECH 45 mmol/L KOH ¥,
TR 1.0 mL/min , JRUEIRAR B 0 55 BE VR
1.3 RETER
13,1 AR U5 R Pl Ak 2

SEBRAE R F T RN T B R ORI L R
RE7K , REEZZE IR O 5 2% R O, TR = /0 i
1/3 250, REFT 0~4 CW i HB 517, Kk
2838 0.22 pm JERRJE EAZ EALIAE
1.3.2 W5 mik

CUY R 7 RS2 5 e B 0 T vk

CHETR R KRR SG ik 28 L . oL
JE4 IBIEFR) (GB/T 5750. 5—2023) B T3 - 4
AR ARG MER ™

(2) AT SE BE VP AE ik

CIMHR A 5 FE O E M E R ) (GB/T 27418—
2017) 20 (BB RS (1IG 196—2006) 12
MO 1 B 5 &R ) (JIF 1059, 1—
2012) "2 (B akE HLAEY (JIG 646—2006) 12
A 2% 2 B bR B Y T 4l 4 B ) ( CNAS-
GLO06—2019) "> (A v 4 I3 114 2 {5 S 35 59 1k L Bt
EMEPEALY (JJF 1343—2022) 17
1.3.3  brifERIIBECHI

i AR bR e 0 W (2.00 pg/mL): H
1. 00 mL Ay AARERRE A L 1. 00 mL fy S R Eh ¥
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WARMEDIT 1 000 pg/mL, & F 10 mL &, H - A -a 0
ai7KEZ IR A), A53 BT i vk B 24 100. 0 pg/mL 45 ’ b
YEAER , P 1. 00 mL A8 BAARZR B 45 T H 1. 00 Horpr b—— i AR ER AL HE I R
mL FRAEFE , & T 50 mL &, HAiKESR, C,— b b e SRR R Y BTk R
RA) A BRI EEN 2.00 pg/mL BUBRUEST I, I pe/L;
FHEFRCH] A ——AER I TR AR, wS - min

U8 A~ 50 mL ARt 7 &, MR MERRRE B 0 a— = AR AR U £
125,250,625 .1 250.2 000.2 750.3 500 pL BB 1.4 AHBEEFRE
ERPRAERT W, 2l K 25 185 el st 0.5, 10, SR L U 2 AN 2 B ) 3 R T A ) BT
25.50,80,110,140 pg/L AnifE RPN BRI, EAL  SIABIMIAREASTE B w,,, (S) ; b B EC Hi i
M7E . FEH AR AR AR MEAT E FE w,, (X) FEORET
1.3.4 R B RN % T WA VRO R 2 2 I P R 25 B0 VS BT A

HU12 4> 50 mL A i, Fe g 6 0 1 41532 DASRIRE s MO 2R 0L 51 A B KR U o o S 0 A EE
AL, 05w 2 AR P IR (10 pe/L) R w,, (L) EZRIE TR E M2 n vk B Bt K s ik

BV (40 /L) 2 FOR IR B i v FE RS I E S UKL, MR BB AR B
1.3.5 W BT A A B oA 2 JE (R I

MR L2 250 B ARER S S ARSI ORGSR BRI E B w,, (H) 3 (AR FEE T
BNZE . AR AR, A Sho Bl , gl ke gl SIARIRIXSARIEA B 5E BE w,,, (1) s FEAAETEDIA

e R ER Pk B (1) T AR EA T E JE uw,, (A) . GIE 1 PR,
e IR A B LA RHTR R TR 2 1
ottt M
u_(X) FEHEZR I~
Vel HCRE 2 E R
PR T | AR AT A A 2 1 B L AU FE M e B
"‘E(‘q) RECAE S b -
T 2 A R
~ A
B T RS A o = > 105
i 'G U (eS| AR bR B {ar s P ARy FEALEREMET | AR
RIXIRE TS I (H) IR N B e
el Hﬂ., ?INI(/'”

B e R kIR
Fig. 1 Source of Uncertainty
1.5 ZitoHh 2.8% (n="6) ;& i BE Y [0 Wi % 989% , A X Hr 1
R WPS Office 2023 #PFHEATHUR B BMGE  W2ZH 2. 6% (n=6), &5 ELAR vk 3 Al s vk i 2
PO, ALRIERIT AT A 0 R eAR ALK R G X (1=3.41,P=0.006) ,
WE: FREFREIR 25 KRB E B, WICRSRA e WiEk 1 R,
KT, LA P<0.05 HESESIF¥EL, A 2.2 FHEESBTLE

FE JE oy R FH R B L R T BT A 2.2.1 AR UEY B GO A X BR R B E
2 FHERE5ITE U, (S)
2.1 HRENRBZEILE EBREY) FEAS , H 2 B v o (1 000+

CEWRKH KRR 2 BRSO 3%) png/mL FEQEH T k=2 I, u,,(S)=3%/2=
4 B 48R (GB/T 5750. 5—2023) B F ik - 0.015,
DA ARG MU T P E B R Ny 84% ~  2.2.2  FRuER A HIE TR A S 1A SR X R A
118% ; AR FRUEARZE ] 0. 19% ~9. 30% ; Al BB u, (X)
SE AR R B Y 81 R R 107 % , 40 X A 1 i 22 4 WG ABARHERE 1 3 1.00 mL A 0545
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R SRR 0 PSR FIAR XS o B 22

Tab. 1 Recovery Rate and Relative Standard Deviation of Perchlorate
Jibr it/ RS AR AR SFE{E/ o
WK . . FERLIEN (g L") . M XA o AR 2
(pg L) (pg-L™) (ng-L7)
1% 10 20.72.,20. 39,20. 82,20. 08 ,20. 73 ,19. 34 20. 35 107% 2. 8%
9. 68
= 40 47.31.49. 68 ,49. 13 50. 67 ,47. 83 .48. 25 48. 81 98% 2.6%

KB E RN 0.007 mL;1 ¥ 10 mL A %%
HIRARAZEN0.02 mL;1 32 50 mL A BABHA
H 254 0. 05 mL;200 wL B ARAE 100 WL A6 5E 1
REAREN2.0%;1 000 pL #2575 100,500,
1000 pL #5& f | 2050 2.0% . 1. 0% .
1.0%;5 000 WL B #RAE 1 000.2 500.5 000 wL K
ERARAESHN1.0%.0.5% .0.6%, $#&iH5)
O3 AL E T k=3 2R B 251, 1.00 mL A
R LB WESN AN EE N u, (V)=
0.007/+/3 =0.004 04 (mlL) ; [F] 2, HALKLAS B W4
RS AR 2 DAL ISHE, N3 2 FiR

T FE 5 | B AN B < 25 JEOIRLE A S ], B
(20£4)°C" | BHTKAIIKRE(2. 1107 C™)
TR FHIEAERS (1107 °C7") B R 50, IRt 3

BRI AR B i m Y . AT=4 C,
Y51 oA B & R F k=3, R B R9ERE,
1.00 mL A PR E T ABIATE R 1 u,,
(T)=2.1%x10"*x4x1.00/+/3 =0.000 485 (mL) ;]
B A R AR 25 5 RS W AR 5 LA B S B 2 LA UL
KM,
Mg E AR E B (2) .
1.00 mL A ZHAREFEE v, (1.00 mL) =

u,2»e1< V) +u12'e]< T) _

1.00

(0.004 04)+(0.000 485)°
1.00 N

0. 004 07 (2)

[7i) B, HCABAILRS 25 B AN A A PR R AL 5
AR E DL, I3k 2 fs

®2  pRMEREECTH R PR RS AR E

Tab.2 Uncertainty Introduced by Measuring Instruments during the Preparation Process of Standard Solutions
HEH B IEFY mL Uy (V) /mL U (T)/mL il R B ARXTHR AT 2E
A 2 1. 00 mL HARKALIRE 1.00 0. 004 04 0. 000 485 0 2 0.004 070
A %% 10 mL FHIE - 0.011 50 0.004 850 0 1 0.001 250
A 2% 50 mL AU - 0. 028 90 0.024 200 0 8 0. 000 754
200 pL B 0. 125 0.001 44 0. 000 060 6 1 0.011 6 00
1 000 pL B ik # 0. 250 0.002 17 0.000 121 0 1 0. 008 670
1 000 pL B 0. 625 0. 003 61 0. 000 303 0 1 0. 005 790
5000 pL B AT 1.250 0.007 22 0. 000 606 0 1 0. 005 790
5000 wL Bk 2. 000 0.011 60 0. 000 970 0 1 0. 005 790
5000 pL Biss 2.750 0.007 94 0.001 330 0 1 0. 002 930
5000 pL AR 3.500 0.010 10 0.001 700 0 1 0.002 930

B = FOR R
PR HTRAC 5 LA BT 2 B (3) .

u, (FikE) =
(0. 004 07)2x2+(0. 001 25)2+(0. 000 754)°
=0. 005 94 (3)

AR RS 4 phh 2 FE ) 25 B, LA [ KA A ]
IR (AR TR RS R, O A5 A iy 28 e o 2o 7

SIABAE = (4) .
u,, (M) =

(0.011 6)2+(0.008 67)2+(0.005 79)>x3+
(0.002 93)2x2+(0. 000 754)>x7
=0.018 2 (4)
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B 3%,
BRI E A TR R K P s
DU v s i I il o A b 5 LA AR R R HEAS B 7
JEm=(5) .
g (X)= ufd(ﬁ%*%) +ufel( k) =

(0.005 94)°+(0.0182)*=0.0191 (5)

2.2.3  KCHEMZAE IR AR XS bR AT 2 JE u
(L)

X AR IEZR G FIAE S 5E , 45 o P4 700
3 W AT 6 U, I I/ SRk A R ifE
2k, I 45 R AU G A5 R AN 3 i, R th 2k 40
B TR R A B E =X (6) ~X(8) .

R3 IRMER SR AR E S

Tab.3 Determination Results of Standard Solutions and Samples

e SRR T o
. _ ASC A0 TG AR B B/ (S » min
W/ (pg L") . )
5 0. 005 353 0. 005 391 0.005 152
10 0.011 012 0.011 184 0.010 700
25 0. 030 036 0.030270  0.029 296
PRI 50 0.061 448 0. 062 322 0. 059 990
80 0. 096 764 0.099 610 0.099 204
110 0. 135 430 0. 136 485 0.137 277
140 0.174 372 0. 174 942 0.176 159
968 0.010 574 0.011 228 0.010 433
FE A A
(M)  0.010 494 0.010 756 0.010 457
L RHEEIH RN ¢ =0.001 26x-0.001 51,r2=0.999 8,
—\ 2
s 1 (Co - C)
uw=— |[— e (6)
b |p o
Z (C,: - C)
i=1
n
Z (A, - A) :
i=1
s= | —— 7
p— (7)
u
IJIIJ: urel<L> = (8)
Co

Horp p——I B AL B UCEL, p =65
IR R AR n =214

n

i \Jiﬁ"]ﬂﬁﬂjﬁ;

AR A s

¢m%&@a“"%ﬁ@¥ﬁﬁ,

Mg/L;
A——ZWR FE A50HT A [B1 I 7 AR 58 A e
f“{ﬁ-

ﬂé’ruiéfﬂ}%ﬁ/\ﬁw) ~ it(s) 1%&'.;3 =
0.000 918; u =0.376;¢,=9.68 wg/L;u, (L) =
0.038 8,

2.2.4  FESHE AR G BYREX AR HEAS B A
urel(R)

MR 6 K PERE SR 25 50 gk 3 R, it
BRI FRERE K S =0. 241 S FIME N ¢,=9. 68
pe/ L, DU EE B2 P 0 6 51 A (9% AR X A o AS 6 2 E
X9,

ua(R) = w0241

Jn X ¢, f><9 68

2.2.5  BRUEIE R SRR S AN R R B B A M 4
A FIAR AT FR AN 2 BE S L E

X AR VRS TR S i JL A AN ) o A ), A of

Hi R HUL 5 R it B A P 0 5 | A P AR AR T

FEFEAT R LIPS, 4208 2. 2.3 Fil 2.2, 4 1P )7 kit

ﬁiirj%; FEAFRUE A ‘Iﬂl@l Yk%ﬂ#&?ﬂﬂﬁ 1 ?k Tic

=0.0102 (9)

Uﬂ”i 3 Uﬁnﬁuuaﬂg 6 m,&{ﬁﬂﬂ%ﬂ%%l/\ﬂ’ﬂf
WHE R /N, FESRIIE 6 YK I 3 WS ARIAH E JE
N, I 4 BTR

R4 BB SLB A R AP 5 ) BN E

Tab.4 Uncertainty Introduced by Several Different Repeatability Measurements of Standard Solutions and Samples

n p Co/ (g L") s u (L) S, u(R)
21 1 9.61 0. 000 918 0.764 0.079 5 - -
21 3 9.75 0. 000 918 0. 480 0.049 2 0.338 0.020 0
21 6 9.68 0. 000 918 0.376 0.038 8 0.241 0.010 2
14 6 9.47 0. 000 846 0. 381 0.040 2 0.242 0.010 4
7 6 9.61 0. 000 991 0. 542 0.056 4 0.242 0.010 3
7 1 9.55 0. 000 991 0. 904 0.094 7 - -
=" R TR
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2.2.6 S| A BIAXREARE R w,,(H)

XA BESEATIAR D, 0 T ISCRAIG | =ik B 12
BYRER A2 B R R = 102. 5% , bR 224 S, =
0.043 9, I BIARMEM 20 u(R) = S,/ /12 =
0.043 9/ /12 =0.012 7, W [ENCR 5 A B AH X b i
e (10) .

R 0.043 9
ul(H)_”(,)= =0.012 4
R /12 x 1.025
(10)

S LE R T B VER I (¢ A5 ) . RPE
(11) Y EEHER N 95%, HHE N 11 5 4 (Il
AR E BT E 5 %R ) (JIF 1059. 1—2012) Fff 53
B p A FAR 145 (11) = 2.20, K I fH ¢ =
1.97<2.20, 5% 100% T B 3524 5 2 45
REARBIERTS

t=I1-RI /u(R)=1.97 (11)
2.2.7 AUERFEEMET] WA XS BR AEAS B E T u,,
(I

5] 1CS-1000 &5 (0 35S A U EEFS | A2
AR EME (30 min ) W HELS RK 1.1%, K
FH B 259F &, B 20 0 A5, R BB & N1 k=
3T AR R P BB A X B R B
= (12),

uy(I=1.1%//3 =0.006 35 (12)
2.2.8  FE AR E RSB AR X bR ME N 5 8 B
U, (A)

HEREN SRR AN REST BN SE | ZE AR A A ]
RESZ I 7K s SRR PIARE PR o O T I A it R
IR E LG I ARANH 2 B b 1 KRR A3
811, T 0~4 CHAMH BT, 0 BIE 0.2.4,
6.10,15 21,28 d Jei#fATil &L, RO & AT E 6
U, LA AR Sl 5 1P JA(ELAE SRy et e PEAG D A543
DU 2 ey e S TRk ) JB St VA B 43 501 h 9. 68.,9. 54
9.75.9.79.9.84 .9.72 .9.83 .9.90 pg/L, fEfaE M
AR R FANI ] SR FH G 3o B ik R AT AR E A
B0 I SE A i SRR ER AR A (Y) S RAAERT ]
(X)), BIE R 1 5 H2k, B Y=0.008 2X+9. 667 7, %}
K B,=0.008 2, ¥ B, =9.667 7[ X (13) ~ =X
(14) ],

z;(fﬂ"ﬁo"ﬁﬁﬂ)z

S* = p— (13)
S
B = (14)
Z:(Xi_i)z
Hr, S —— {4 B9 RESAnERZE
s(B,) BLRPRAAHE L
X, 55 0 R A

Y, —55 i A E]E I AR
B,— HLIMIAPR,
BN—_{Eé%mHQEE;

X ——B )P 31A

BLL EECRAC AR (13) AR (14) 3. S =
0.083 6, s(B,) =0.003 20,

FH ARG BHEA T H W, B E MR 95%, H
JER n=2, B8 1095 00y = 2.45, 1B, | <t(g.05 12y X5
(B), ZHRRA R ZE BTAMERNATRENE, ¥
W 4 CRIATARNET RS TR 28 41 I 1RA73Y
P ELERRE . IAS o SRR R 1) r A T vk B ST 41
Y=9. 76, WAL S ARUE M 5 LA AH XA A8 5 =X
(15),

s(By) x 28 0.003 20 x 28

=0.009 18
9.76

U (A) =

(15)
2.3 ABMEMNIREREHEE (U

ZEIL LA I RS AN E BE A B LS, T IA 2
7R A5 G R R R A E B2 X (16) .

UQ(S>+UQ(X>+UQ(L)+UQ(R)+
Ul = =
| i)+, (A)

Jo. 015°+0. 019 1°+0. 038 8°+0. 010 2°+ _

0. 006 35°+0. 009 187
0.048 2 (16)

2.4 MEBERWE
W EAEH T k=2, FRHEE KT P=
95% , I R AHIERE (U) ik (17)
U=cyxu,, xk=9. 68x0. 048 2x2=0.93 (pg/L)
(17)
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B2 HAEE SR
Fig.2 Proportion of Each Uncertainty Component Result

IR o e SR R I 45 SR 45 M (9. 68 =
0.93) ne/L(k=2),

ARV 5 5 5 [T WS RS 25 B Y9 4% & (AR TR AR
FKPRER SR vk S T THLAE & IR 8 H5)
(GB/T 5750. 5—2023 ) & (a3 & — & F AR R Gtk
VRIS E T I, RIAS YO s 45 R T S 4k, 7
TR R A i A N E % 2 R R R
BTk AR, RS R 1% R v i
AAUE FARER R BC ) 2ok 2 2 > or ik e K, iX
— 5 A O T B TR AN BT 1 SC
kU TR, B AR v R UL bR o I TR
Be R ARG R LB R AP TR, EE R
KAEMEZ LGB A AT E EEMEZER L, Shr
TV TR | 2 S 3897 DI 5 A v A VR o oo A 2
HE 2R B B PR E L | R 32 205 1
S, BRI ORI (i B 2P o T R AR
R P FIRE i R Tk SR AR X AN B A
FT AN FE S AL B 0 45 S (0. 166 £0. 009 5)
mg/L, BAZE 2SI SE R RS R S R R AL
FIEE RN R BRER (2.00+0.075) WA R ER (12. 6+
0.35) AMEL (9.4120.24)  —5 TR (2.04 +
0.062) . =4 LF2(0.99£0.054) mg/L (k=2), &
71N (e SRR AR LA 2 T 5 LA AR R, B
JE LA e i B i AR, e Ml 5~ 140 pe/L,
B S T TR M2 00 R o, HORR S vk
SR M 2 FE A i - 24 2 O B, A N I AN
SERERR A, X ¢ R BLAE U BRI R RE A M
PEE 30 BRACER SR BT R AR K R R
ERHYSE (0. 101£0.005) mg/L(k=2) , Hrp RI4Y
A IRVEBOAN T, ACER AR T B A B AS T 2 B0 b At
/N AR AR AN 2 B B AR S () 45 S )N
JE R ] BE B BE A5 T ST R, R AR SRR A Y
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AR S 3 7 UV VR SR AN TR R B ) TR
WE 25 A 0 e iE e, AR E 2. 2.5 BF9E B, A
VS VRRIVRE i 1) I S YR B o 1 R A8 o il 26 4
Gl B AT 2 BE K 5 il 5 s o 925 W A o 1Y
T R i, 58 o il R B0 5 A B AS 1 5 B M
BN, FESE R PR 6 K I 3 IREIAMA
B /N B AR ME 22 T i 6 Rk 3 RN, BRI,
TSN B I T VRORD R & DU R OB, FH L 9 AS B
R RLREAR

IRE AL FE AR HE ) B AS B AN A B R0 45 2R
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