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Evaluation of uncertainty of measuring instruments in preparing
standard solution
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Zhengzhou 450002, China)

ABSTRACT: Objective To evaluate the uncertainty of standard solution prepared by pipette, pipette gun and
volumetric flask. Methods Evaluated and compared the three uncertainty components which were repeatability,
calibration and temperature effects, and evaluated and compared the uncertainty introduced by measuring instruments
of different preparation plans for standard solution. Results The three uncertainty components of measurement
repeatability, calibration and temperature effect had almost the same contribution rate to the uncertainty of measuring
instruments. Relative standard uncertainty of volumetric flasks which range from 2 mL to 100 mL were
0.398%—0.515%. Transferring 0.500-1.000 mL acetonitrile, relative standard uncertainty of pipettes were
0.587%—-1.010%, which were higher than pipetting guns results 0.580%—-0.595%, mainly causing by the larger

relative standard uncertainty of repeatability. Transferring 0.100-0.500 mL acetonitrile, relative standard uncertainty
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of pipetting guns were 0.595%-0.917%. Transferring 20—100 pL acetonitrile, relative standard uncertainty of

pipetting guns were 0.917%—1.755%. The results of relative standard uncertainty of measuring instruments caused by

three plans for standard work curve preparation were 1.768%, 2.204% and 2.328%. Conclution Pipettes have

higher operation requirements for experimenters, pipetting guns are easier to operate. Measurement repeatability

experiment makes calibrating the measuring instruments periodically come true. When transferring different volumes

of liquid, the pipettes and pipetting guns have different priority. Smaller volumetric flasks are preferred to metered

volume, pipettes and volumetric flasks are preferred to prepare standard reserve solution and standard intermediate

solution; pipetting guns can be used to prepare standard work curve solution.

KEY WORDS: pipettes; pipetting guns; volumetric flask; uncertainty; standard solution preparation
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AR R mew, LR 10 K, THERRERZE .
22.6 AREIERELH Tk

(OFRERBEI(100 pg/mL)BCHIT S (A 1): 1 mL BSIRAE
TERRZEL 1.000 mL AR 1000 ug/mL AZGhrEERT
10 mL Z53bfih, RGeS, Fehlssim&EE ) 100 pg/mL (1)
PRERBFIR, B TURA R URORE, AR0W 1 4,

| mLESREFEHL
1.000 mL e o
1000 pg/mL 100 pg/mLARUERE IR
10 mLA iR
B 1 ARHERE A (100 pg/mL)ACHJ5 58
Fig.1 Preparation of standard stock solution(100 pg/mL)

QFRAEF (1 pg/mL)EC 5 2 (LK 2):
FrEE 1 1 mL B AE TER RS I 1.000 mL FRyfEAE & T

E-vnes s

FRUEVETR; FIA 1 mL BRI 1.000 mL 10 pg/mL
PRUERSIE T 10 mL &M, WKL, VyyEs, i
WS TR N 1 pg/mL AARAER RN, BT KA R R
17 s e .

J%R 2 BWARMERRFLE 100 uL ARUERRAIT 10 mL
KEMb, AR, ez, Bl &g E N
1 pg/mL IFRAEFRIE, B T UK ERAE, A380H 6 A .

G)PRUE LAE MR B Hil Jr 22 (DL 3): HETH B LS &
1 pg/mL FrAEFENE, FZIEKQ:L, VvBCHl sk oy
125, 10, 20, 50, 100 ng/mL RARIE TAEMZE, BUAHBUAL.

T BRSO , RE 2

FE 2 EHAE RN AR B BARER R, 2

AR
TR 3 WA SRR BRI ER I, B

10 mL &, HAWEES, BRRERRE N 10 pg/mL BB Z KA, V-)EREZR FHVME,
FrifE AR B YR BC i A SR 1
1 mLB RS R EL 1 mLB B BB
100 po/mLARERE VR 1000mL___ 4 pe/mUARUETS TR 1.000 mL 1 pg/mLARYE R R
10 mLA RN 10 mLA RN
FrvfE e [ R 3R 2:
B 100 pg/mLIERIE - -~
100 pg/mLbRHERE &R W 1 py/mLARAEH AR

K2 FREd R pg/mL)BCHITT RO R 1~ 2)

Fig.2 Preparation plans of standard intermediate solution(planl~plan2)

FrdE TAE LR ECHI T R 1
| mLESBAE L 1 mLBREBR
0.500 mL 1.000 mL
5 ng/mL
10 mLA RN 50 ng/mLL 10 mLA RN "¢
1 pg/mL—— 1 mLEB BB
s | ML RSB 1000 mL 20 ng/oaL
1.000 mL S mLAENM
o 100 ng/mL. — 1 ML RS REER
10 mL % b 1.000 mL
e 10 ng/mL
10 mLA R
e T AR LR B 582:
1000 uLBHE 100 ng/mL
10 mLA& R
| SOOULBRE
10 mLA RN
200 pLESIRAE
1 L
pg/m 10 mLA R 20 ng/mL
100 pLES AR
10 mLZ B 10 ng/mL
50 pLEBWiAR: S ng/mL
10 mLA R :

B3 AriE TARMBCH T R Or S 1-7% 2)

Fig.3 Preparation plans of standard work curve(planl~plan3)
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900 pLAE A

il 3 AR AR T RO R 3)

Fig.3 Preparation plans of standard work curve(planl~plan3)
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x1 BRE. BRICSFERBENCENEEEMNENITETHEE
Table 1 Relative standard uncertainty of repeatability of acetonitrile transferring introduced by pipettes, pipetting guns and
volumetric flasks

T FWUART Unrel Tiztt/ Y0 MEEEME</% Uprel miztt/ %0
P — 0.100 mL 1.011 - -
0.200 mL 0.716 - -
0.500 mL 0.660 - -
0.800 mL 0.266 - -
0.900 mL 0.295
1.000 mL 0.285 - -
5ul 1.052 4.0 1.633
2~20 pL Bt 10 uL 0.726 4.0 1.633
20 uL 0.496 2.0 0.816
50 uL 0.102 1.5 0.612
20~200 puL At 100 pL 0.095 1.0 0.408
200 uL 0.081 1.0 0.408
500 uL 0.147 0.5 0.204
100-1000 uL Btk 800 uL 0.078 0.5 0.204
900 uL 0.058 0.5 0.204
1000 uL 0.059 0.5 0.204
2.000 mL 0.126 - -
5.000 mL 0.100 - -
— 10.00 mL 0.081 - -
25.00 mL 0.045 - -
50.00 mL 0.030 - -
100.0 mL 0.028 - -
*2 BRESBEEBNZENEEEMIKRGER
Table 2 Repeatability of pipettes and pipetting guns for transferring acetonitrile
N 1.000 mL 2.} /g 0.500 mL ZJi /g
WHL(n) — — — —
Al B MW B
1 0.7970 0.7963 0.3878 0.3989
2 0.7850 0.7970 0.3876 0.4011
3 0.7843 0.7976 0.4060 0.4017
4 0.7938 0.8002 0.4025 0.4014
5 0.7747 0.7985 0.4055 0.4019
6 0.7986 0.7986 0.3988 0.4008
7 0.7922 0.7998 0.3856 0.3998
8 0.7910 0.7969 0.4080 0.3996
9 0.7888 0.7983 0.4020 0.4003
10 0.7846 0.7956 0.3992 0.4056
mlg 0.7890 0.7979 0.3983 0.4011
V/mL 1.004 1.015 0.5070 0.5110
24 22 /mL +0.004 +0.015 +0.007 +0.011
it 2 /(+mL) 0.008 0.010 0.008 0.005
b 2 45 FEREE-SIN AFFEHR (iEee 513 UNGREE SN
Slg 0.00711 0.00148 0.00832 0.00185
Un sunlg 0.00225 0.00047 0.00263 0.00059

Unrel w5t/ o 0.285 0.059 0.660 0.147
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A Up s I & G PERUARUEAHAE S, mL 3 pL; upey
nee F N T VL AR PR EANEA B BE, %; VBB EUTIATR,
mL 5§ pL.
DIBRAEEE 1000 pL ZJE A5, LS 2 ik
N 0.5%!" T B A PR AAREAN T E T Us mosn A X
PRUEANHAE BE wpger moces 5351 4

WEHESME  0.5%x1000 pL

Upmgp _2.04 pL
uBrelEE‘fﬁh = % = 1000 uL = 0204 % 3

i | AT R TROAL I L TR A A FE A A KA B
KPP 4 2 5ok, A SIS 2 B N T B AT 4 L, i
RS MR TS R E RS, HLO A T A M b
WEUOV SR L BRI, RS VR A T PR A
TR I A JiFiE ek, o RERE IS0 A SRS
HOBRK T, B R ST BRI B R0
3.1.2 BRI AMGARRT AT R T (e )

I 7 A MR e 5 A 22 P TR
RS BB AR TE BER B ISR, 5= A,
WA ERT kN6 | fmseeal A mbiie A R
FRMER B R AR LT
ROBSIAMRIRIERS: Uy =

&@%Aﬁﬁmﬁm@mmiﬁgu@&ﬁ:UEm

A U WFCHES | ABIBRUEATE R, mL 5% pL; vy o WAL
HESI AR EATEE, %, V R BEIAR, mL
oy L.

A1 mL B A MBI, LS R AR 22 0+0.008 mL!?,
HERRALE 1.000 mL RARRT, REAES A RS AR A1 8 B

Ure) *Zf#j‘j

0.008 mL
Uﬁc‘/ﬁ? = T =0.00327 mL
00327 mL
Utk = 01033% =0.327 %

. m

St U T LI AR o N B A A e AL 2
AR BOR R G K, SR BORIA ML IC K

1 mL BRI 0.100, 0.200, 0500, 0.800. 0.900 5
1.000 mL JBART, wy w3 BIA 3.270%. 1.635%. 0.654%.

0.408%., 0.363%5 0.327%; HARFEHEL 0.100, 0.200, 0.500.
0.800.0.900 5 1.000 mL AT, e 3314 0.816%.0.612%
0.408% . 0.408%. 0.408%55 0.408%. MAHIEIE AN A, 4
M ER BT 7=0.800 mL, RGBT V=
0.500 mL A, FEIAE SRERHIEAY g el 24, 358 0.408%, X
M TR BUH IR AR B TRARRS, BEUAE AR L TR R,
I, URBURIAAT ¥=0.500 mL i, HEFERRAT, 4%
IBORIAATR V< 0.500 mL B, HEFHSE FIRSG

B WA HL AT W] B TS /N A B0 YRR (3 o T 3k )
0.1 uL O, BWAEAEE 50, 20, 10 55 5 uL AT,
Uper 0T N 1.225% ., 1.633%., 3.266%5 3.266%. FZIRAE
L 5~10 pL JEAREE, g pnhy 3.266%, WG 5 THRUEE TR AC
B AR SRR E R 2%~3%0 7, iff AR, itk
ANEEUE FHRS AR B IUIE T 20 L WodAk .

wREEN 2.5, 10, 25, 50 5 100 mL M, tpe von
BN 0.306% . 0.163% ., 0.082% . 0.049% . 0.041%5
0.041%, R FRBA, e eni/D o
3.1.3 GBEEE FI NG AT ATAE T S (e )

TR EE RN B AT E BE AL E 2 AN, — R IR
AR AR B A AR AR Ak R TR AR AL R AR
W AR AR A . B S T R 0, 20 °CHY
LWk RE R 1.2x10* °C, KB K R ECH
3.6x107°C™"; FEURAT R ZS MR R 5 R 4G B3, 20 °CHif
HAATIK R BN 25%10° °Cy Z IR I 2 80h
1.37x107° °C', KEEBIZIK RECH 2.07x10* °C', ZJiF
KL, VY RIR B K R 50k 7.89x107°C ',

P I8 B A5ONE 5 A AT A B R B 289, #AETE 43

ATCEEA), TEHHET =33 s sl A bt R
W RS R R 2 0 A LT

JEL R — v S _ U%ﬁ
RS BRI Uy =

2
Ui,
AT x <V
Kb Uppanion =— 55—
N s Uy
5L FEE O B NIRRT I s gy e = ’ﬂ;ﬁ‘%

A U RSN S | APIBREATAE B, mL 3% uL; U
TR AR AL RS A S A S AR AR AL PR AT 2 B, mL 5
uL; U sk TR AR [RE I S IV AR TR fb 1 hafe
AN P, mL B L s AR S LA BRI AR IEAN
JE, Y%; AT JHRIEAELE, °C; Bk 20 CHIA R s A B AT
MRFREL, °C ™ VoA AR BU AL mL 5% uL.

DL 1 mL IR E LI 3R B (2045) °C, HERAFSHL
1.000 mL Z 5% 1.000 mL Z /K (1:1, V: )R, JOIELRERL
7 5 1A B AR A B 2 JE 5031 A
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5x1.37x107> x1.000

Uy = 7 =0.00395 mL
5x7.89x107% x1.000
Uy = 7 =0.00228 mL

5%25x107° x1.000

Usisg =05

| mL B 1EERZEL 1.000 mL Z gL 1.000 mL

ZIEKQ:, Vi, BT IREERON 5 A BRI 2 AN
AR AN R B -

2 2
Uiy =Yz + Ui

~+/0.003952 +0.0000722 =0.00395 mL

2 2
Ugre k) = Uzmik + Ui

=+/0.002282 +0.0000722 =0.00228 mL

=0.000072 mL

0.00395 mL
Urelig fF (2% = m =0.395 %
0.00228 mL
UreliG BE (25 7K) = m =0.228 %

ik JEE 2800 5 | A X A HE A WA S TR AR A |
A AR B R BUZ I R Bl o6, SRR SG .

B A BT A B R B i R RSN, B U ss
T ZABEATE . B TARMER IR Z N TR . IR AE A, 5%
T BEABAURS wper we S MR, TC AR HEVE VRS, 0K
VEVA VB T S0 5 PR (2045) °CTF #o4F A, [ R
FEH.

BB A R IR B R ) B IR NG, e we
0.395%, BIZIEK(1:1, VNI, e wed 0.228%; B WA
B IEE, e neh 0.408%, FEHZIEAK(1:1, V:V)BT,
gy e 0.251%.

3.4 EEIANATRHAL SR

G 3.1.1~3.1.3 R vl s A . ACHERTIR BN 3
AAHHE B = PEE, 0TS YR BRI
0.500 mL<V<1.000 mL HEF#ff ARSI, MR BUR A
H: V< 0.500 mL B, #EFAE WA, AN R
BBUNT 20 pL P9IR. MR4E DRSS, ANH0E e S8
5543 A AR IR SRS 0.500. 0.800. 0.900.,
1.000 mL 21, BWHREL 20, 50, 100, 200 uL 2§, &
3B 2. 5. 10, 25, 50 55 100 mL #5600 2% € 45,
e 3.1 AT ARAERT A AR E BT AE AL, &
5N AE X FR AN 2 B L3R 3.

*3 BRE. BERSEERBNCESHIANNENERFERREE
Table 3 Related combined standard uncertainty introduced by pipettes, pipetting guns and volumetric flasks used
transferring acetonitrile

A B IERR Uret et/ Yo Uret mie/ % Urel w3/ %0 Urel 123/ %0
0.500 mL 0.654 0.395 0.660 1.010
N 0.800 mL 0.408 0.395 0.266 0.627
| mL B
0.900 mL 0.363 0.395 0.295 0.612
1.000 mL 0.327 0.395 0.285 0.587
2~20 pL B At 20 pL 1.633 0.408 0.496 1.755
50 uL 1.225 0.408 0.102 1.295
20~200 uL At 100 pL 0.816 0.408 0.095 0.917
200 pL 0.612 0.408 0.081 0.740
500 pL 0.408 0.408 0.147 0.595
N 800 uL 0.408 0.408 0.078 0.582
100~1000 pL F& it
900 pL 0.408 0.408 0.058 0.580
1000 pL 0.408 0.408 0.059 0.580
2.000 mL 0.306 0.395 0.126 0.515
5.000 mL 0.163 0.395 0.100 0.439
‘ 10.00 mL 0.082 0.395 0.081 0.411
Fa3iil
25.00 mL 0.049 0.395 0.045 0.401
50.00 mL 0.041 0.395 0.030 0.398
100.0 mL 0.041 0.395 0.028 0.398
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3 Al (1)3 MAKEEm g MaEER
PR I AN P AR X B VR AN 0 TR
JUF—FE; B WM AN B 8 B 5 0 U8 A o 5 TR 50,
W F 52 P AR 3 B T AT IR 0.1%); A
Wi B R B R R ROV S A, BT A RIA S &,
2 AR L A S 5 A PR AS i 2 Sk AN 8 2 A Bk
Z%, QBEZIEE: 0.500 mL< V<1.000 mL B, B
B AR & AR AT E R 0.580%~0.595%, Bl
5L AR BFRHEAHA E BN 0.587%~1.010%, AR
(A B AN S AR TR WA, 1Ot TR S e 18
ERAEESR m L I, Y AR IR R BOR AT, AR
B I B T B A B E BRI TR . Q)BIE
EARFR: 0.100 mL< ¥ < 0.500 mL B, BAsI A&
FEFRUEATRE N 0.595%~0.917%, HREHES IR UM A1
SEJE TTERR R, I TEAEER ARI S EEK T 0.1%, 7T
ZWEATH . (ORI AEAF: 20 uL< V<100 pL i, BEH
S IA AT B AR AT E N 0.917%~1.755%, —
PRUEF R C 5 A AT E BELE 2%~3%4 4707, Rt
FAR I ALEL 20 ul LI Bk .

32 LREHRAERBEGSNIEFERIHEERN
E

gk A=A, WRBEL AR L E R
REFRAARUE BB, Bl R rh bR ah gl | R asFh
25 55 AR VR A S i e il 1 R A B A B L 2R AR
WU 1000 pg/mL R ZGHRAE S LA 1, Fe BTk
2.2.6 Ll REWIE 518 5. 10, 20, 50, 100 ng/mL )
PRAETAEIIZR o 40X ARHERATCIR | A (RDRCRIAR HE A
2 L i 3 R R R 5 | RN A B A TS, AR AT
PRI ) 87 A AN S JBE HE A, DAIDI O S 6 3 R L o
FBR VA RIC ) 7 58, S S0 S b v VR Tl k16
Shy 2 W S IR VA R AN P A 25
32,1 AFfEEE R ERA AT B IR ARE R A
T

e il s v i 25 VR A UG ST 2 R MRS B & R (R IR R B RS
R, IO 2.2.6(0LE 1), W 1 mL &S 10 mL
PRI . ARV R VRO A S A AN i R
| mL BB A 10 mL A S A, HARXAR AT E 4y
A 0.587%F1 0.411%, TIARAERE AR AL AR b 2= 47|
AT F XS AR EANTARE S 14,0 1

2
Urel (I 41 mL)

Urelfig = UrelF10 = 5
Flrel( 8 H-10 mL)

~0.587%2 +0.411%2 =0.717%

322 AT AR AR T E ST A ARE R
g

FRi o (] IR 1 2.2.6( L IR 2)e i, 2 Ay

o MR AR S A RIS AREA A E LN thret pr00, B

YA P TR YR T 5 5 | A PR AR XS AR VAN A 3 s T At 25 R

e il 5 5 | A PR X AN B 7 B2 AN R R 5 ALY
AR AR HEANHE KL 1) T AR R, AR

“m*@%zvuéﬁﬁm+“éﬁﬁ
FRAEF R ECHI TR 10 1 mL BBAEH 10 mL A8
FEZJET, HAHXTARAEAE 53510 0.587%F1 0.411%;
1 mL B 10 mL ARG K (L1, v:nif, A
SR EATE BE 4351 0.490%11 0.242%. J5%E 1 brdfii A [a]
T L R AR5 | A BRI AR AN 2 BE A

2 2
UrelF100-1 = \/ Urel(ng 5 -TmL) F Urel 45 i) -10mL)

0.587%2 +0.411%>
- =0.901%

+0.490%2 + 0.242%>

Urelrhfafigi-1 = ”rzelﬁﬁ + UrelF100-1
~70.717%2 +0.901%2 =1.151%
FRAE AP ERIC R 48 20 EEERROAHRE E 5 100
uL BRI 10 mL AR5 AR, AR AR A E 1 43
AR 0.917%F1 0.242%, J5%E 2 HEA5 | ARIAHXTARAEA i
SR

[ 2
UrelF100-2 = \/urel( FBWAE-100 uL) + Urel(25Bf-10 mL)

=30.917%2 +0.242%>2 = 0.899%

Urelrhiaig-2 = ”rzelﬁ,% + “r2e1F100—2

—0.717%2 +0.899%2 =1.150%

PR AL 7 5 1 555 2, peifErb e me il i
AT AR AR EA IR E B4 308 1.151%5 1.150%, 2
AT SR A BT AR AN 5 B 22 R K R %6
2 RS, BRIAPRERE SO e D, AR
i, AL A I, SRR 100 f50F, )R AR BARTEE
100 puL AR E 10 mL 250 2 R BT £ .

323 AR AR KBLH BTN ARAT AT R A T A
(threr w)

PR TAE 24 B 7 15 2.2.6( VL & 3)ECHI, 3 RhBCHI 7
%o ARSI AR A AR AN 2 B AR v P IR Y A
5B AR AR AN BE ARG B 7 R AR i 25 5 | A BRI
FRUEAH E B MR FRR, 2~ nF:

2 2
Urelftfig = \ Urelrpiaipy T Urel 55

Upelgr e :dufd%%g xn (mAESEE RO
PR TAE MR 7% 1 1 mL BRI 0.500 mL
CIEK:L, VR R ERTRE N 0.771%((n=1), FBE
1.000 mL Z i 7K (1:1, V:0) A0 XF b5 o N 8 & B R
0.490%(n=4); 5 mL FEMHA LK1, V:V)EEH TR
HEAHE BN 0.316%(n=1); 10 mL A& KL,




55 18 1 W SR AR N E B SO0 AR v A VR E o AR R A R E 6399

VVYRE R MR EREE R 0.242%(0=4), e viw N
1.151% 5 1 A AT A BUPRVEAS B E JE tre) e S5
THE LAE 2R AR X B AR AN 2 B threr ey 53901010

_ 2
Uperjysz-1 = \ Urel g ¥ 1

[0.711%% x 1+ 0.490% x 4
+0.316%2 x 1+ 0.242% x 4

=1.342%

Upelfh 21 = \/ “rzelq:[‘aﬂﬂﬁ»“z + ”r2e17‘5$-1
—V1.151%2 +1.342%2 =1.768%
FrifE TAEMZRACHI T % 2: B AEER 50, 100, 200,
500, 1000 uL ZJEK(1:1, V:V)isk, ABXFFRAEASHE B 535
1.255%. 0.859%. 0.666%. 0.501%7/10.483%; 10 mL %+t
R WE K1, V) 4, BT bR ME S i 2 R
0.242%(n=5)c Ji' % 2 AR IR A BATEANTA T e s
SRR AR N2 AR S BRI RE S 11 wenn 301N

[
Urel 722 = \ Urel i g3 X 1

~ \/1 255%° +0.859%" +0.666%"

=1.880%
+0.501%2 +0.483%2 +0.242%7 x 5

Urelfhzk-2 = \/ Unpisp s+ U752

—V1.151%2 +1.880%2 = 2.204%

FrRuE TAE MR RT3 BB 100, 200,
500, 800, 900 puL ZJEK(1:1, V: ik, FHARXFRUEATE
B3 A 0.859%(n=3) . 0.666%(n=1) . 0.501%(n=2) .
0.483%(n=1). 0.483%(n=3). HE 3 A& bRE
AHEE e sy THRE TAE T LA AR S BUPR HEA B E
B ey s 530 A:

_ 2
Ureljige-3 =\ Urel e X 7

 [0.859% x3+0.666% x 1
+0.501% x 2 +0.483%" x 4

=2.023%

umm&a=$&wwm+“éﬁ%4
—V1.151%2 +2.023%2 = 2.328%
PR TAEMREI R IT 2 1~3, SR TAERh ALl & 28
A X BR HE AN 8 B 20 300 R 1.768% . 2.204%F1 2.328%.
FARS 0 78 AR 25 RIS 0 v A ot e A R o T AS A
/N, KSR SR, (RFE B, X aei A SRRk
Frhn i TAERNZR 52 4 h B WA SR BL i, T8 AP &
2.328%MiBewE 2, HAWARM A FEny ., Eitk, M
P2 1 SE W OB AN T B VL AR 25 08, ARG A% TR S o v (1)
TORRS 2 5 8 MR W 5 A IR C T, Ao AR i e T fife
AR WA T

4 &

AWETE N APERE I LA T RS | RS IAe S5 A A

B R 3 Aot (B E A P RHE RN B AL ) . 3
I R R R AN BV, IR T RS WA X ST
A G ERAE 2R 0w, B IRAG E Z) A, DRl RS
PR AR, Ho 5T S M AR E AN T 2% . N TRTAL
WASAIE AT R, BIRAES  E AT Z 0
PERHE EPEE, 7 W v 5 TR RN 5 | A B AT 22
BE, MRS AN E PR 3 A~ — A,

A 5T R R TN e I A N P
BEPE, XS PT80S R AR R R KO,
MR . WA S RS bR S, o
X B A VR T i 42 o) LA R S

ARAIFFE AN 22 S5 11 B M K, SRy o o TR T, A o 4
PR TEE LA BAR HE T TR Bf 7 3RS % . R P AE it
P F A (1) SR BUAFE: 0.500 mL< V'<1.000 mL i}
AR BRI, Q) MBIUAT: 0.100 mL<V < 0.500 mL
W, HEFE WG, Q) AEIE HRMAEFEIR 20 L LA
THRR; (4R EHEABFRRIETER, RNELFHRE
JEOO, AR e F /N R A 28 R, T ) 22 R TR A5 s v VS TR
B AT R RR A S R (S) B AR i 7% T -5 b v P )
W, PSeiE ARSI S AR, DA UERR o it 5
WERGRE; (6) M F BEAT 4 100 B, AT FH RS Wi 46 B B
100 pL FRAEARCER 2 10 mL 2 B IR BT 225 (bR
AR5 A I B L i, RS WA 5 | AR AN 2
R 2.023%, AN BEAE M Rz, T FH RS VAR T
Bt T A 28 AR R AR

EE P
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