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51 5

JJF 1071—2010 (S iHEAMERL S SN D JIF 1001—2011 GEHHE
ARAE R E SC) A JIF 1059.1—2012 (I EAKE L E 5RR) LR SHEA
RAERTE ) 2 AR RS AtE R HIRIE .

ARFESH T 1IG196—2006 (' HIBIHEL). GB/T 6682—2008 (7 Hrsk
56 =5 FH 7K RS AR 7772 )+ 1SO 4787:2021 S =5 B T R A ol 4 1L — 75 A 8~
25 & A A 77 7%  (Laboratory glass and plastic ware-Volumetric instruments-
Methods for testing of capacity and for use)) 1SO 5215:2022 (5L = %k} 4% M- 2%
=i (Laboratory plastic ware-Volumetric flasks)) F1 ISO 6706:1981 (5256 = ¥k}

FRIM-Z| 5 (Plastics laboratory ware-Graduated measuring cylinders) ).
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BRI E R RUERE

1 SEE

AEVEEHRTH PP CEHM). PMP CRHIR ). PFA (LG Ihm
fg) MERME R AR R B o EREE . AN EE . 2R SRR
BEHE . H A AR 3 i 2R R 28 W] S HE A VG HEA T AR U
2 SIHEXH

JIG 196—2006 ¥ FH B3 B die ks s MRS

GB/T 6682—2008 731 5246 % FI /K ARG ANk 38 5%

ISO 4787:2021 i 5 55 3¢ 38 Al B8 o} 245 I — 7% AN 4% — 25 8 ) 1 0 A A 7 32

(Laboratory glass and plastic ware-Volumetric instruments-Methods for testing of

capacity and for use)

ISO 5215:2022 sE56 = FE R4 -2 8 (Laboratory plastic ware-Volumetric
flasks)

1SO 6706:1981 SZ56 = #RL45 M- %1 iF & 4] (Plastics laboratory ware-Graduated
measuring cylinders)

AT H I 51 SC, A0 H IR A E A RE ML A H 5
M, Hmcias CBRETA SR ST ARNE.
3 ANEFMItER
3.1 FHREHW remaining liquid

XTI, SR B AR IR o AN TR, A P R B A

[JJG 196—2006 (' H¥EER), 3.10]
4 fER

4.1 BRHEARIR

PR A AR AR AR R AR B R
A NEANXESAE L X ERR. Hihbsidhy “In” FEHRNEA, frid
N “Ex” MESANENN. BB ERE AR N A JM B 4.
42 YRR SIS

FHRMPRERAEWZ WA 1~ 4.
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5 ITEFE

FEARHEIRE 20 °C I, DEWEENFREEMETEEED &, ULEE
PIASHE L I ) B R R 22, YN AT G R2HME . BRAARZR A B AN B AR 2 W B
RIARAR AR AL, NATERIMEIMIE . BENFRERAMER > ENEE
7=, NAFERANIE .

LN NS E25 i

3 HUbRZE
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70

(=)
o

w s
o O

w
=}

353
(=]
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P’
&

BRI EHFT—RR
FRFR 2 &/ mL 10 25 50 100 250 500 1000
P L 2 +0. +0. +0. +0. +0. +0. +0.
R A 0.040 0.040 0.060 0.100 0.150 0.250 0.400
mL B +0.080 | +0.080 | +0.120 | +0.200 | +0.300 | +0.500 | =+0.800
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®2 NEREETERM—NR

ﬁ*ﬁf\r% 1 b 5 10 25 50
2§%§{F%§ +0.020 +0.025 +0.050 +0.10 +0.20 +0.30
ﬁﬁfﬁ@ 910 —~12 214 3~17 5~21 8~25
#z3 BREREEITEHFMH IR
ﬁ?’lﬁ?% . ) 5 10 25 50
# %}i‘% £0.020 | £0.020 £0.030 1£0.04 +£0.06 +0.10
‘bﬁtljsﬂﬁl‘ﬂ 912 495 4~30 5~35 6~40
%4 BE@EARHBHN—UE
5ﬁf§f§§% 10 | 10 25 50 | 100 | 250 | 500 | 1000 | 2000
ﬁﬁ@ 01 | 02 | 05 1 1 2 5 10 20
giilfﬁ 0.1 | +02 | 0.5 +] +1 +2 +5 +10 +20

E: U EWERMEETRTATeBEAR, REEF,
6 BIERH

6.1 IREELAE
6.1.1 MEEEE. =iE (20+£5) °C, HEEMUNAKT 1°Ch.

6.1.2 HMHXPBE: (30~80) %.
6.13 KiEHERZZAKT 2°C.
6.1.4 ZHEHNPNIFELKAE, TCmZINIMIRS), RIS SR E N .
6.2  WIEARME R HAD B %
6.2.1 MEARHE
DB bR 3 EEH R TR WK 5.
=5 RERNEMmME—ITE

Fr5 R BOREDR

1 B KT RAFRE: A/NTF 200g, S2Pr/rFEE: 0.1 mg
2 N KRR A/PNT 500 g, PR EE: 1 mg
3 N KRR AT 2500 g, SEFREE(E: 10 mg
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6.2.2 RKHER N

e A R A A GB/T 6682—2008 (43 Mt S2 46 5 F K AAS AR 46 7 9 ) 22
RIG=HK, FFIRAT 24 h NI E N .
623 FEMEERHK

FEME RS LFEARIERNE 6.

*6 FERERE

T HFR AR R
1 T MEJEE: (10~30) °C, JEHEAKT 0.1°C
2 TR NIRRT 0.1

7 REBMBFMRIERE

7.1 RERTHERS TAE
711 AR EE

AR E A M I B, AR BESAAN, HE DU NEE, [
ARG HLER, /7 EESENBUERGEW, A It &R0
NI
712 EHEMRA

KR ZEEARAT, NSRS SHEER, KEARREIRE, ET
I RJEEUE 10 K. RRHREVEIR, EEERSTRDER 10s, ANAKEH.
72 HENMERZE

B ENE IR ZE R A BV ATAE, RUMETTE PRI
721 KHERTA R ESHATIESE, DalllEd A RN S, s AXERD
A TR, JHZEORZE/DIEAT 4h JRCE T 905 s W TR R .
722 BEANXERIEME: o BT ERR B, 25 ¥ KT B EZI AL,
PR b S4B E, REUE m, FRWNEFCIOKIRE .
723 EHAXERIRRE: W— RAEERTHENERKTFE SR EN, SRR
EMIATIRERREZ, IREHE N E A N KRR EM, FRASKEIBE m, R
&SRR IE 1.
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(a) MEE (b) 'Yy & (c) |

K5 i iR E A
1—5 i, 2—ZIEL; 3—RGLR

E: TRE R A W R AK R LS 4 & G AT E AR, R E TR
HHREENS)EX EAGHATERT, AEN 52 EAER—KTH L, YERTR
FERMEI, TELEXWET N —FeRE, LA 5.

724 SERRFERIIE

W FriAF i A A AN (1, BIATSRAG3: I 28 75 11 iR

20 °C B R =1E .

V= Ps =P 1y 520 1)] (1
Ps (pW o pA)

H{r:
V,,—20°C I E S SEprss &, mL;
m—PWARHE BRI T, g
pp—FERSH RS, HU 8.00 g/em’;
pa—LHERS SLBG = N B SEE, B 0.0012 g/em’s
py——IKAE t CCIH I3, glem’s
B—HE BB RIK /%L, °C's
t—— ISR KIREE, °C.
NEET RS, Wk (D R FTE R

Vzozm'K(t) 2)
Horh, K (1) =P /’)’A()B *_i(z)o")] (3)

K (¢) (5T B e AN E AR m AWK A K (¢) 16, Bl
3 (2) KPR FZAME FAE 20 °C INHISERRA &
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TARUE S ERIEFIR, PIRIERZEENA 1% 5 5 i K RV IR ZE 1
WUoyz—, BRI S BT Voo (ERT%RHE S SEhR A B -
725 HENMEAGEMNITE

#7304 #ATHE

AV =V =V (4

X

AV — G HE SR BN E R %, mL;

V — A HE S R AR A R, mLs

Vao—IRRE 20 °C WHRHE S I SPR A B, mL.
7.2.6  ALHE RURIEEL

SRR AR A HE T PRI LR 7
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7.3 i [A]

W53 FEY BRI A AR 2R BB K B s s 4 LA B4 5 mm &b, REIER
[ 22 AR e At s W B T EUNE, TR VRS K AR, I K A R £
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Mtk A
BRERTEREREDE

Al JEBE

W BRI BRTE (20£5) °CHBEIRE TN M EE B2 (20~30)
min, VT EAHRSIKMGE, &5 HZARAKE . A miE R EY, 7]
FHEIRIIRE (AET 60°C) HREKRIEN A iFP T2 5 BRI T AN
F 60 °C iR EHT
A2 HEM
A21 EBETEIETEA R AR TR E, RETA RN E;
A22 FKBFEEMCFRZL, FRAFKERE
A23 %ﬁﬁﬁ%Aﬂﬁ%%¢,mEm%m§,ﬁian
A24 THEFEMREAAERE 20 °C HEEREAE.
A3 Iy BEWRCR R R BRI
A3 MHETERESEENE, RKERESHE Y Smm &b, #2%E
W FE T R 1AM THT PRI K5
A32 ZHISHOKE AR B R e A b, RS RV H RS — TR KBk
A33 B AR R TR EE R AR, PRI iR
A3.4 %ﬁWDEMEMW@%@,%EMWﬂ3W ﬁ%ﬁ‘ﬂmk%%ﬂ
H, KR AR O D m AN, IR ISERE 3, BERIAFREAES LR 1 1
Ja— K
A3.5 BRESNRIKBAFKENG, FRISKHEE;
A3.6 TR SR I E I, RO A N UK, BEE 0.1 °C;
A37 THEWREEERHERE 20 °C B 1SR AE .
A4 EFE (EAFD
A4l MNTEAXEMBET IO EHTIRE, METER
AA42 TIKEBERMERMIFREAL, FRAFKI &
A43 CKHEFEHEAZIEGF, WEAKPEE, 52 0.1°C;
Ad4 ITEERESERE 20 °CHSEPRA 2.

ib]

m
=
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ffis% B
BEEK0E
B.l REM (PP) {RBKRE p=240x10°°C, Z=SEE 0.0012 g/em?
7K/ °C K1)/ (ecm’/g) K/ °C K1)/ (cm?/g) 7K/ °C K (t)/ (cm?/g)
15.0 1.00316 18.7 1.00291 22.4 1.00258
15.1 1.00315 18.8 1.00290 225 1.00258
15.2 1.00314 18.9 1.00290 22.6 1.00258
15.3 1.00313 19.0 1.00289 22.7 1.00257
15.4 1.00312 19.1 1.00289 22.8 1.00257
15.5 1.00311 19.2 1.00289 22.9 1.00257
15.6 1.00311 19.3 1.00288 23.0 1.00257
15.7 1.00310 19.4 1.00288 23.1 1.00257
15.8 1.00309 19.5 1.00287 23.2 1.00257
15.9 1.00308 19.6 1.00287 233 1.00257
16.0 1.00307 19.7 1.00287 23.4 1.00257
16.1 1.00307 19.8 1.00286 235 1.00256
16.2 1.00306 19.9 1.00286 23.6 1.00256
16.3 1.00305 20.0 1.00286 23.7 1.00256
16.4 1.00304 20.1 1.00285 23.8 1.00256
16.5 1.00304 20.2 1.00285 23.9 1.00256
16.6 1.00303 20.3 1.00285 24.0 1.00256
16.7 1.00302 20.4 1.00284 24.1 1.00256
16.8 1.00302 20.5 1.00284 242 1.00256
16.9 1.00301 20.6 1.00284 243 1.00256
17.0 1.00300 20.7 1.00283 24.4 1.00256
17.1 1.00300 20.8 1.00283 245 1.00256
17.2 1.00299 20.9 1.00283 24.6 1.00256
17.3 1.00298 21.0 1.00283 24.7 1.00254
17.4 1.00298 21.1 1.00283 24.8 1.00256
17.5 1.00297 21.2 1.00282 24.9 1.00256
17.6 1.00297 213 1.00282 25.0 1.00257
17.7 1.00296 21.4 1.00282 - -
17.8 1.00295 215 1.00282 - -
17.9 1.00295 21.6 1.00282 - -
18.0 1.00294 21.7 1.00281 - —
18.1 1.00294 21.8 1.00281 - —
18.2 1.00293 21.9 1.00281 S —
18.3 1.00293 22.0 1.00259 - —
18.4 1.00292 22.1 1.00258 S —
18.5 1.00292 222 1.00258 - —
18.6 1.00291 223 1.00258 — —
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B2 EBEKE (PMP) KR p=360x10°/°C,

ESEE 0.0012 g/em?

K/ °C K (t)/ (cm?/g) 7K/ °C K1)/ (cm?/g) K/ °C K (1) / (cm’/g)
15.0 1.00376 18.7 1.00306 22.4 1.00229
15.1 1.00374 18.8 1.00305 22.5 1.00228
15.2 1.00372 18.9 1.00303 22.6 1.00226
15.3 1.00370 19.0 1.00301 22.7 1.00225
154 1.00368 19.1 1.00300 22.8 1.00223
15.5 1.00366 19.2 1.00298 22.9 1.00222
15.6 1.00364 19.3 1.00297 23.0 1.00221
15.7 1.00361 19.4 1.00295 23.1 1.00219
15.8 1.00359 19.5 1.00293 232 1.00218
15.9 1.00357 19.6 1.00292 233 1.00217
16.0 1.00355 19.7 1.00290 234 1.00216
16.1 1.00354 19.8 1.00289 23.5 1.00214
16.2 1.00352 19.9 1.00287 23.6 1.00213
16.3 1.00350 20.0 1.00286 23.7 1.00212
16.4 1.00348 20.1 1.00284 23.8 1.00211
16.5 1.00346 20.2 1.00282 23.9 1.00209
16.6 1.00344 20.3 1.00281 24.0 1.00208
16.7 1.00342 20.4 1.00279 24.1 1.00207
16.8 1.00340 20.5 1.00278 24.2 1.00206
16.9 1.00338 20.6 1.00277 24.3 1.00204
17.0 1.00336 20.7 1.00275 24.4 1.00203
17.1 1.00335 20.8 1.00274 24.5 1.00202
17.2 1.00333 20.9 1.00272 24.6 1.00201
17.3 1.00331 21.0 1.00271 24.7 1.00197
17.4 1.00329 21.1 1.00269 24.8 1.00199
17.5 1.00327 21.2 1.00268 24.9 1.00197
17.6 1.00325 21.3 1.00266 25.0 1.00196
17.7 1.00324 21.4 1.00265 —_— —_—
17.8 1.00322 21.5 1.00264 —_— —_—
17.9 1.00320 21.6 1.00262 —_— _—
18.0 1.00318 21.7 1.00261 —_— _—
18.1 1.00317 21.8 1.00260 —_— —_—
18.2 1.00315 21.9 1.00258 —_— —_—
18.3 1.00313 22.0 1.00235 —_— —_—
18.4 1.00311 22.1 1.00233 —_— —_—
18.5 1.00310 22.2 1.00232 —_ _—
18.6 1.00308 22.3 1.00230 —_— S

10




JIF (3) XXX-2024

B3 Z£HITEEMBE (PFA) RBKERE =390x10¢°C, ZFEE 0.0012 g/em?

KR/ C K@)/ (ecm’/g) 7K/ C K (#)/ (ecm3/g) K/ C K (#)/ (ecm3/g)
15.0 1.00391 18.7 1.00310 22.4 1.00222
15.1 1.00388 18.8 1.00308 225 1.00220
15.2 1.00386 18.9 1.00306 22.6 1.00218
153 1.00384 19.0 1.00304 22.7 1.00217
15.4 1.00381 19.1 1.00302 22.8 1.00215
15.5 1.00379 19.2 1.00301 22.9 1.00213
15.6 1.00377 19.3 1.00299 23.0 1.00212
15.7 1.00374 19.4 1.00297 23.1 1.00210
15.8 1.00372 19.5 1.00295 232 1.00209
15.9 1.00370 19.6 1.00293 233 1.00207
16.0 1.00368 19.7 1.00291 23.4 1.00205
16.1 1.00365 19.8 1.00289 23.5 1.00204
16.2 1.00363 19.9 1.00287 23.6 1.00202
16.3 1.00361 20.0 1.00286 23.7 1.00201
16.4 1.00359 20.1 1.00284 23.8 1.00199
16.5 1.00356 20.2 1.00282 23.9 1.00198
16.6 1.00354 20.3 1.00280 24.0 1.00196
16.7 1.00352 20.4 1.00278 24.1 1.00195
16.8 1.00350 20.5 1.00276 242 1.00193
16.9 1.00348 20.6 1.00275 243 1.00191
17.0 1.00345 20.7 1.00273 24.4 1.00190
17.1 1.00343 20.8 1.00271 24.5 1.00189
17.2 1.00341 20.9 1.00269 24.6 1.00187
17.3 1.00339 21.0 1.00268 24.7 1.00183
17.4 1.00337 21.1 1.00266 24.8 1.00184
17.5 1.00335 21.2 1.00264 24.9 1.00183
17.6 1.00333 21.3 1.00263 25.0 1.00181
17.7 1.00331 21.4 1.00261 S —
17.8 1.00328 21.5 1.00259 S —
17.9 1.00326 21.6 1.00258 S —
18.0 1.00324 21.7 1.00256 — —
18.1 1.00322 21.8 1.00254 — —
18.2 1.00320 21.9 1.00253 — —
183 1.00318 22.0 1.00229 — —
18.4 1.00316 22.1 1.00227 S —
18.5 1.00314 222 1.00225 S —
18.6 1.00312 223 1.00223 — —

E: B R BT R HAERIRE 1S04787:2021 (LB EHBRENZED-FENE-EEN
&% faf# | 77 3% (Laboratory glass and plastic ware-Volumetric instruments—Methods
for testing of capacity and for use)) Mtk D, A(¢)fH#R (3) HHEE

EN

11
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Ffisk D
KAEIEPATRESERK
R R & ®*
AN . , TG 5 V20 NMERZE |PRAME
AR % o e Pt mL mL mL J&/mL

 MTFEA——
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MR E

R ERTENEERNAHERITE RS

E1 &7

E.1.1 BB RAE (20£5) °C, EWIREZNA KT 1°C/h, KAEHN T
BESERZEZRERT 2°C; HXHEE: (30~80) %.

E.1.2 &b BFRF, SRE: 220g, SChRarEME: 0.1 mg.

E.13 MEXT%: A 2% S0mL YRZEEM, #MFi: PFA.

E.1.4 WELHE: BEEMGE TS TAE, ffa R FRes, 7
FRERR B, WK RSN 22 AL, FRE i 25 A &, s 8UE m
[F] B 0 2 I 1] S U K RRLEE £o

E2 il EApEA

Vyy="UPs=Pa) 11, 20— 1)] (E.D
pB(pW _pA)

e
V,y—imE 20 °C IR HE S SEPrgs &, mL;
m—WRHE UK PR, g
pp,—TERSEE, HL 8.00 g/em’;
p—RHER SEEG = N K&, B 0.0012 g/em’s
py —IKAE t°C B [ERE, g/em’s
B—HE = 2 A IK R, °C
t— W E KRB, °C.

E3 5% M REE R
HT AN (E.D 8 NEM B, THEAS RN R B RN

o= L Py 20— 0]
om  (pw — pa) PB
V2o m Pa
C,g = = X—=X[1+4+L20—-1)]
PP Opg  (pw—pa) PR AC )
V2o m Pa
Cop = = X(1—-——)x[1+B(20-1)]
P47 0ps  (pw — pa)? ( PB) Al )

14
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o =22 = 1 - s (14 p20 -]
' dpw  (pw — Pa) PB
Va0 m Pa
g = = X(1-——)x(20-1)
P70 (ow—pa) Ps
V3 m Pa
Cy = = XA—-——)x
0t (pw—pa) ( PB) d
U, = \/c,znuz(m) + ¢ gu(pp)+c) su?(pa) + cfyu?(pw) + cgu?(B) + ciu? () (E.2)

E4 AN BERIR

SRLA BN B 2 RANA € S5 1 ERYR -
(1) KH BN E S BT E D& ulm)
(2) LA S NFIANHAE FE 72 & u(pp)
(3) 2 TEH LTI ANRIAHEE TR u(p,y)
(4 KEFLFINFIATEE T E ulpw)

(5) MEAR ARBGIARIAHEE TR u(B)
(6) IEIMEIINKIAHEE TR u(t)

E.5 SN EAE R E

ES5.1 KMFENESIANKAHEE S E ulim)
(1) MEEREMESI AR EDE uim,)

HEMGINASE R A B7E#AT Ve . fEMFEIEZA T, X5 50
mL #RIE EREATIES: 10 KR, WEMEN 49.8913 g 49.8772 g+ 49.8904
g. 49.9089 g. 49.8813 g. 49.8881 g. 49.9082 g. 49.8808 g. 49.8967 g. 49.9041
g, “PIIMEN 49.8927 ¢

B EAE ) SRR E R 22 s=0.0115 g

SRR, PL 2 KIEEMFEAFE MRS R, WEZETIARMA
W€ )

u(m,) = % =0.0082¢

(2) HFPRFBINPIAHEEDE u(m,)

BOANREAN 220g, EHEN 0.1 mg HTFRVFHIRKRFIREN £1.5mg,
5104, SEhR R AT T R R AR 2 R, WRTFRESIN R AR
AN E BE Oy RN
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JIF (3) XXX-2024

0.0015

u(m,) = x2 =0.0012¢

&

7K o R SN AN 5 B

u(m) = Ju(m,)* +u(m,)* = 0.0083g

E.5.2 FEIESZEE S| NFIAHIEE & u(pp)
KA JIG 99-2022 (FENDY, FRAERERD B GINPIAHEEN U=0.14 g/cm?
(k=2), W
0.14

u(p,) = = 0.07g/cm’

E53 TAEEIINKIAHTEESE ulp,)

A ERE N (0.00115~0.00123) g/em’, EEAL 0.5°C i, 5%

Z{EH N 0.00003 g/em’, JBIKIEI A, WERT k =3, WEASHEE D &
0.00003

u(p,)= \/g
E.5.4  JKE G NIAHE E 7 Eulpw)
KF BIPM #E#£1f) Tanaka /K% A NBHTIHE, ENSEEREF, KR
ALY 0.2 °C, KEBFEELA 0.00003 glem?, BTN, GEHT k=43,
PR AN 28 B i

=1.7x10"g/cm’

u(pW):%:l]xlOSg/cm3
E55 EIKREGINPAHEE & uwB)
IRIEERIIMITZ PFA, RIKREL p=390X10°/°C, &AL/ L =25%1h
LR
AB=390x10"°x25%=97.5x10"/C
BRI LI A6, k=3, N
u(B)=2p13=56x10°/C
E5.6 ENEIIAPAHEE R u(t)
M, KA EAER 0.1°C FI/KEEET, mARTFRZEN £0.2 °C:

u(1) =22 —0.1155C

J3
S S 4 H 51 RIS £0.2 °C
02 =0.1155C

u(tz):ﬁ
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JIF (3) XXX-2024

T BB 5N AN 3 P 70

u(t) = u(t1)2 +u(t2)2 =0.17C

E.6 HrEARIEE —%

* E.l WETHEE—RR
u(m) K B 5L bR AN o 0.0083 g 1.00265 cm?®/g 8.4x103
u(pp) TERS S B 5| N IR E AN o 0.07 g/cm? 0.00009(cm?)%/g 6.7x10°
u(p,) R G NFR AN E S 1.7x105 g/em3 | 50.1848(cm?)¥/g 8.5x10
u(pw) 7K FE I NFIBRUE AN 52 BE 1.7x10% g/lem® | 50.1848 (cm?)¥/g 8.5x10
u(B) A RN PIARAEA I 2 56x109/°C | -50.0448 cm?-°C 2.8x103
u(t) L 5 5N PIAR AN o T 0.17°C 0.0195 cm3/°C 3.3x1073

E.7 A s A E LR
BN AR BT ANA] G, BT LA PR HEANH 52 FE T 4% R U5 2

U, = \/c,znuz (m) + ¢ gu?(pg)+c; su?(pa) + ¢y (pw) + cfu?(t)=0.0095 mL

E.8 ¥ RAMEE
k=2, ¥ RAHEEA:

U =2x1,=0.020mL

50mL RIF RN ES RNT BAMHEE A U=0.020mL, i=2
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