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AR S ERBOENTE

1 JEE
AFNVEE H TR BRI
2 S|RAXH

ARNE T TR FISCA

JIG 196—2006 i HI B3 & 2%

JJG 1036—2022  HLFRF

GB/T 6682—2008 73556 5 FH /K A At 36 7 ik

ISO 4787: 2021 SKIG % PR AIBERL BRI A2 AR A 777 (Laboratory
glass and plastic ware-Volumetric instruments-Methods for testing of capacity and for use)

ISO 5215: 2022 SEEGEIERIASM 2 & (Laboratory plastic ware-Volumetric flasks)

JUFEVE HIAR 51 SO, A3 H IR A& T Ay ML AN HIIR 51 S,
HEdhiA CRAEE KBS EHTANE.

3 A

AR L THERIE — €V BRI RN I € iR T
B FIRRER AR, HARFIRI N FTbR B SR (B FR AR o BRI T 5 5 A B 5
BRI, HAP R AEREH TR, B, i, (T EIrEausii R
Mok, BEGIEIZ BB TR W WA BRLA R BUA M (PP) . SIS
[t (PMP) AR EIEILEY) (PFA) .

4 BRZAREK

4.1 AW
4.1.1 ZIBELNITEMW . EH
4.1.2 WRIFEEMNEA L TIRIC: | AEREAR. AR (20°C)  BRIESEAM BT (a0
PMP. PPE(PFA) | P EEHAL: xxmL, HERE: +xxmL.
42 EEME

MIKFEANEARL, ZET 3 REEE 10 K. BRREUREIN, A6 ERESTEDEH 10s,
AR KB H
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5 e

PERRIEEIRIE 20C R, MR A RO RRFE AR 1, J0b A 0. B IR MR BR
FFEr1S0 5215:2022 % A1 FIHESE

*1 BHASRITESFY mL
PR & 10 25 50 100 250 500 1000
A% | +0.04 +0.08 +0.06 +0.10 +0.15 +0.25 +0.40
REIRE | BH +0.08 +0.08 +0.12 +0.20 +0.30 +0.50 +0.80
C% | +0.20 +0.20 +0.30 +0.60 +1.00 +1.60 +2.60

6 RIEFRM

6.1 MEEaIF
6.1.1 = (20+5) C, H=ERTIUNAKT 1°C/h.
6.1.2 BN E& GB/T 6682-2008 4 5 &5l 5E [ = 2k 4liK .
6.2 M EARE
JIT 5 I A o LR 2.

xk2 NERFRE

NEE N &9 HARE R

RPN (0~200) g Sy PEAE: 0.1mg, D
N (0~1000) g YFEME: 1mg, WD
N (0~2000) g SYEEME: 10mg, g
I (10~30) °C AR 0.1°C, K FVFIRZ+0.2°C

7 REBEMBER A

7.1 BHETUH
HEIRE.
7.2 RHETT Ik
7.2.1 AT HER
RAEF 2K A2 BT 24h TN SREG =, RS BIRIRZE A KT 2°C, KHERTFH KA
BPER TR, HILHT 4h LR =
722 BREIRE

2
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K P i I TR A M ZE FIMZE N TR, fonfEfee FICY, s ihm &
mO. VEAUK B A BARZAL, A i, WS AR R S hR 4 B ik
SETHARY), #ARFAED AT, WHEARRIE SRk Fagn K PME Y. EAAUKE, K
ARSI, BRI AR, BEE E RSO k. 5 DRSS, BREAUK AR
BT R, BAREBUKEHIAERTE ml, BRI SN T ENAK IR E m
NAEARAUK G A BT E ml 5 R m0. FEETHEANS R E, WA AKIEE
t, EEREE 0.1°C.

FEARAEIR B 20 C I S pR A A TR LA (D -

V=P =Pa) 114 520 1))

_pB(pW_pA) (1)
A
Vs FRAEUREE 20°CH IR A A L PR /&, mL;

m——IBRL B A T A ai K R W&, g

pp— P B BB AR R B R SE bR R, B T IERENSE %R (A
PR PARE, B 8.00g/mL) , g/mL;

p,—— M E I SEEG N SRR, H0.0012g/mL;

Py —4lIK °CHF RS, g/mL;

p—IERIE BRI 25, °C

t—— M E 4K IR, °C.
AR EIERE, el a (D) AR (2) -

Vyy=meK(1)
2
Hh, KOAFEE, RIEAXAWAKX 3)
K(t)=—L2"P1__ 14 g0-1)]
PPy —P4) (3)

LRI R ERM PR (PP) « WIS (PMP) | &b EILERY (PFA)
I A 2R BORK () [ 70 501 PR A BB, At o 2R R S b s el Z2 IR 2 (D
BEAT VB o AR I R 1 2 U5 T m AT 3 AR« 25 B I3 BITxt 2 I K ()8, BR AT A0 (2)
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R BARA BIAE20°CI SR &
HREEAV HHIAX (4 -

AV =V, —V,,
(4)

A
AV— B RE M AERZE, mL;

V,— BRI B A &, mL;

Vyo—HRHEIR FE20°CIN R A B A KPR A &, mL.
8 RELLRFTIA

AHER B A B BB HEIE S, ACHESS RN HEIE S b Sk BEHEIE 5 B 5 /D
BRUNMER:

a) bral: “RAEIES”

b) SEIG = A FRANbL

) BHATRHMERM A (N5 seie =t ARD

d) UE-PIME—PEAR IR (gD, R T bR IR

e) &) AR AL ;

f) BROxT Gt IR AN B A AR R

g) BEATRERI HI, AR S ReHESS SR A RE AN N F A ORI, i AR 3R A 43U
H 391

h) AHEF KR B RE IR R, AR AT

1) ASUBEHE BT 0 B R PRk K A Rtk e B

j) BLHEMR BT 5

k) RHELE IR K I AN 2 FE PR B 5

1) SRS HE RNV PR i 25 114 15 A 5

m) BAEEPRE R N4 . RS BRI LU RS i H 3

n) AZHESS RO PRI ZAT R s

o) R = fmittnt, Ao EHHESIKAE.

RAERIGIE K S B AWM RC, RIEIEHZH K I RD.

9 SRETIE)E])PE
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BisR A
B NEER S S AR RK R
HILEBRL A BT R B SR IS0 4787: 2021 [t D, H#HE AL
RA1 BRBRFSMAEKARE
R Wik R2Ey (x10° « °C1)

EWM (PP) 240

R ARG (PMP) 360

HEY (PFA) 390
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MisE B
E BB EM KO)E
Ek (PP) . BHERME (PMP) . &HLEIEILEY) (PFA) RIEEMIIK()

{8537 W% B.1~B.3,
#=B.1 BRE (PP) BRASMAK()E

KIS (°CH K(#)/ (mL/g) KR/ (°CH K(#)/ (mL/g) KIS (°CH K(#)/ (mL/g)
15.0 1.003157 18.4 1.002922 21.8 1.002813
15.1 1.003148 18.5 1.002917 21.9 1.002812
15.2 1.003140 18.6 1.002912 22.0 1.002811
15.3 1.003132 18.7 1.002907 22.1 1.002809
15.4 1.003123 18.8 1.002903 222 1.002808
15.5 1.003115 18.9 1.002898 22.3 1.002807
15.6 1.003107 19.0 1.002894 22.4 1.002806
15.7 1.003098 19.1 1.002889 22.5 1.002805
15.8 1.003090 19.2 1.002885 22.6 1.002805
15.9 1.003082 19.3 1.002881 22.7 1.002804
16.0 1.003074 19.4 1.002877 22.8 1.002804
16.1 1.003067 19.5 1.002873 22.9 1.002803
16.2 1.003059 19.6 1.002869 23.0 1.002803
16.3 1.003052 19.7 1.002865 23.1 1.002803
16.4 1.003045 19.8 1.002862 23.2 1.002803
16.5 1.003037 19.9 1.002859 23.3 1.002803
16.6 1.003030 20.0 1.002856 23.4 1.002803
16.7 1.003023 20.1 1.002853 23.5 1.002804
16.8 1.003016 20.2 1.002849 23.6 1.002804
16.9 1.003009 20.3 1.002846 23.7 1.002777
17.0 1.003003 20.4 1.002843 23.8 1.002805
17.1 1.002996 20.5 1.002840 23.9 1.002805
17.2 1.002990 20.6 1.002838 24.0 1.002806
17.3 1.002983 20.7 1.002835 24.1 1.002807
17.4 1.002977 20.8 1.002832 24.2 1.002807
17.5 1.002971 20.9 1.00283 24.3 1.002808
17.6 1.002965 21.0 1.002828 24.4 1.002810
17.7 1.002959 21.1 1.002825 24.5 1.002811
17.8 1.002954 21.2 1.002823 24.6 1.002813
17.9 1.002949 21.3 1.002821 24.7 1.002814
18.0 1.002943 21.4 1.002819 24.8 1.002816
18.1 1.002938 21.5 1.002817 24.9 1.002817
18.2 1.002933 21.6 1.002816 25.0 1.002819
18.3 1.002927 21.7 1.002815
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RB2 BRHEKXE (PMP) BRAEMAIK()E

KR/ (°C)

K(t)/ (mL/g)

KR/ (°C)

K(t)/ (mL/g)

KR/ (°C)

Kt/ (mL/g) )

15.0 1.003759 18.4 1.003114 21.8 1.002596
15.1 1.003738 18.5 1.003097 21.9 1.002583
15.2 1.003717 18.6 1.003080 22.0 1.002570
15.3 1.003697 18.7 1.003063 22.1 1.002556
15.4 1.003676 18.8 1.003047 22.2 1.002543
15.5 1.003656 18.9 1.003030 223 1.002530
15.6 1.003636 19.0 1.003014 22.4 1.002517
15.7 1.003615 19.1 1.002997 22.5 1.002504
15.8 1.003595 19.2 1.002981 22.6 1.002492
15.9 1.003575 19.3 1.002965 22.7 1.002479
16.0 1.003555 194 1.002949 22.8 1.002467
16.1 1.003536 19.5 1.002933 22.9 1.002454
16.2 1.003516 19.6 1.002917 23.0 1.002442
16.3 1.003497 19.7 1.002901 23.1 1.002430
16.4 1.003478 19.8 1.002887 23.2 1.002417
16.5 1.003458 19.9 1.002871 23.3 1.002405
16.6 1.003439 20.0 1.002856 23.4 1.002393
16.7 1.003420 20.1 1.002841 23.5 1.002382
16.8 1.003401 20.2 1.002825 23.6 1.002370
16.9 1.003382 20.3 1.002810 23.7 1.002331
17.0 1.003364 204 1.002795 23.8 1.002347
17.1 1.003345 20.5 1.002780 23.9 1.002335
17.2 1.003327 20.6 1.002766 24.0 1.002324
17.3 1.003308 20.7 1.002751 24.1 1.002313
17.4 1.003290 20.8 1.002736 24.2 1.002301
17.5 1.003272 20.9 1.002722 24.3 1.002290
17.6 1.003254 21.0 1.002708 24.4 1.002280
17.7 1.003236 21.1 1.002693 24.5 1.002269
17.8 1.003218 21.2 1.002679 24.6 1.002258
17.9 1.003201 213 1.002665 24.7 1.002247
18.0 1.003183 214 1.002651 24.8 1.002237
18.1 1.003166 21.5 1.002637 24.9 1.002226
18.2 1.003149 21.6 1.002624 25.0 1.002216
18.3 1.003131 21.7 1.002610
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*B3 Z2RKEAEHLEY (PFA) ZBRASMIK(E

KR/ (°C)

K(t)/ (mL/g)

KR/ (°C)

K/ (mL/g)

KR/ (°C)

K(t)/ (mL/g)

15.0 1.003909 18.4 1.003162 21.8 1.002542
15.1 1.003885 18.5 1.003142 21.9 1.002526
15.2 1.003861 18.6 1.003122 22.0 1.002510
15.3 1.003838 18.7 1.003102 22.1 1.002493
15.4 1.003814 18.8 1.003083 22.2 1.002477
15.5 1.003791 18.9 1.003063 22.3 1.002461
15.6 1.003768 19.0 1.003044 22.4 1.002445
15.7 1.003744 19.1 1.003024 22.5 1.002429
15.8 1.003721 19.2 1.003005 22.6 1.002414
15.9 1.003698 19.3 1.002986 22.7 1.002398
16.0 1.003675 194 1.002967 22.8 1.002383
16.1 1.003653 19.5 1.002949 22.9 1.002367
16.2 1.003630 19.6 1.002930 23.0 1.002352
16.3 1.003608 19.7 1.002911 23.1 1.002337
16.4 1.003586 19.8 1.002893 23.2 1.002321
16.5 1.003563 19.9 1.002874 23.3 1.002306
16.6 1.003541 20.0 1.002856 23.4 1.002291
16.7 1.003519 20.1 1.002838 23.5 1.002277
16.8 1.003497 20.2 1.002819 23.6 1.002262
16.9 1.003475 20.3 1.002801 23.7 1.002220
17.0 1.003454 204 1.002783 23.8 1.002233
17.1 1.003432 20.5 1.002765 23.9 1.002218
17.2 1.003411 20.6 1.002748 24.0 1.002204
17.3 1.003389 20.7 1.002730 24.1 1.002190
17.4 1.003368 20.8 1.002712 24.2 1.002175
17.5 1.003347 20.9 1.002695 24.3 1.002161
17.6 1.003326 21.0 1.002678 24.4 1.002148
17.7 1.003305 21.1 1.002660 24.5 1.002134
17.8 1.003284 21.2 1.002643 24.6 1.002120
17.9 1.003264 213 1.002626 24.7 1.002106
18.0 1.003243 214 1.002609 24.8 1.002093
18.1 1.003223 21.5 1.002592 24.9 1.002079
18.2 1.003203 21.6 1.002576 25.0 1.002066
18.3 1.003182 21.7 1.002559
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B3R C
RAERIRIERSEZERN
RIS E g5
AR AL REHEAK R
3 & SRS
i B AR RV TR
S &GS
g %K
R A5 I %A °C %RH
AR S R
AHE R/
e uths) Y5 Y B B S5 2 ETg 5 EEe G
BRI VFR 2
1. 4P
2. EmEM
3. RERE
bRFRZY f/mL
AR mo/g
AR mi/g
KI5 5 mig
KR/ °C
K(1)f/ (mL/g)
SPRA R Vao/mL
HEREAV/ML
¥ RAH 2 U= k=2
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Bff3% D
REIEBATTSEER
QLR S
AU
wmE
PRARME (mL) RHEME (mL) AERE (mL)
BEIRE

I FE AN € BE U= mL, k=2




UF (B£E) XXXX—XXXX

B3k E
BERENELERTHEEIEE R

E.1 #ik

ARV RE LA 100mL PMP 25 50l 1) 75 B i 22 W i 45 AN e FE VP s ], Hoph 25 =i
A E AT 2 B P AR SR AU E
E.1.1 MEiZ%AF

RIEN (23.5~24.0) °C; AHXHRE N 51%.
E.1.2 Y& FritE

B RSP, MEYEE: 0.1mg~220 g
E.1.3 M &EdFE

KB I F TR A B A F AR BN TR, A E R E JFIUT , il 5 & mo.
AR BB AL, EAFAETS AT, WSS i i Bl A S Rk B i) /KF I
YY), #HEAED A4, WESRT SR TALKE, MAREESHEE.
wi PR, N ROF, FRAFRE B K S A B m, BORMAS B BT gh 4K i)
T m N AK G A ERE m LSRR mo. KRBT E =R, W
RAiKIEEE ¢, EREHZ 0.1°C.
E2 MEEBRATHEERIFEDH
E2.1 &MY

HEIREZMNEHEM A (ED

AV =V, =V (E.1)
>N E':l:
Vo =me K (D) (E2)
K(t)=—L2"P1__[14 B20-1)]
pB(IOW — Py (E.3)
e

Vo— R B b AR &, mL;

12
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PRAER I 20°CH IR A BN SE PR &, mLs

Vo

m——IRL R BN FTRE AN AUK IR &, g

K(ty——ARZHERT Al 7K IR R4 IE{E, mL/g;

pp— N H AR B AR T B N R SE PR B, B T IR EM S %
P RFARE, HL8.00g/mL) , g/mL;

P, — B I S0 5 Y I 2SS, B 0.0012g/mL;

Py —4lK °CIF 3, g/mL;

B—ERE B IAIK 22, °C

— M SE 2K IR, °C.

REABEHEW R
ov,,
| —a—m—K(f)
o
*UOK(r)

E.2.2 W& 45 R E BE 1 32 2RS4 BT

75 B 2 D R AN o B 1) R ERR A

(D) #NE m 5 NFIARHEAH T FE u(m);

(2) #NE K(6) 5| NBIFREATE E u(k)o
E3 HINE m SINHFRERTREE u(m)BITEE

u(m) 3N AN € FE B WL T RS SN B BRHE AN 2 FE 20 & wu(m ) A B 58 2 1 5
N BIBRHEANE B3 B u(m, ).
E3.1 B RPIINRIARHEATE LI & u(m,)

ARG 0.1mg~220 g PJHFRFFRE, HRIE JIG 1036-2022 H 5.6 71, %H
FRAVMBAR AR N+1.0mg, WX IAF5E a=1.0mg, BBIMIL SIS, Bi=3,

-

13
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uom)=%::&9=058mg

NG
E.3.2 & E SRS BRI E & u(m,)
HF RSP, KRGS EATE R, BEEREESENES, #HR
FUBRPEE
A SERGAE KR 24.0°C, T HLT- RSP RREIESE 10 AR S5 2R 0 : 99.84282.99.8514¢.
99.8524g. 99.8457g. 99.8487g. 99.8547g. 99.8324g. 99.8468g. 99.8524g. 99.8404g. il
BPEIE N 99.8478g, MR NFE/R A, THEARERE s

= 0.0068g

LRI E R, B A 1 RIS R, Bn=1, #:

s 0.0068

”(mz)zﬁ \/T

=6.8mg

E.3.3 ANHiEE u(m)1E
PRI 5 N B BN A G, U

u(m) = Ju’(m) +u* (m,) =1/0.58" +6.8% = 6.8mg

E4 MIANE K5I NMIRENTRAEE uk)BIIEE

WA (E3) w4, KOSFSREBE. WERE., K25, dUksEax, Hi
TEIFI IR RS R P CEHTIEIE, Kk S K(OF RPIPREATE B u(k) iR
FIN o RIEEN SRR A, FEFREIRRK O RZE I RAEE T2 utk), ¥
T R AN I BI85 N B AN 8 FE 23 2 u(ko) UA IR FE TH 53 3% 0 51 NI AS B 5 2
u(ks), ¥IKH B RITEIFATIEE
E.4.1 WFE TR R VPR 2 5 A RIFRHEANT E FE 73 2 u(k)

TR B T B OK SRR 22 9:40.2°C, X )% 0=0.2°C, RBIRMIE S, B k=3,
.

u@J=%=%%=au©

E.4.2 A B AN SIPE ST NIARHEANEA € FE 70 & u(k2)

14
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BRAEE RS, BT AR AKIR A ) H B (a 2218281k, 2l &R R A4l

KBRS S AL 0.1°C, MK A% 0=0.05°C, EBEARMIISI A, B ik=~3, N

u(k,)= 2 =29 _ 03¢

k3
E.4.3 MR8 NIOFRHER 58 BE 4 2 u(ks)

IR AE FH BHR BT 43 3% 71 8r=0.1°C, M X [8] 255 N a =§, xR I ) 341, B
k= \/g , e

_r _ 01 _hosc

a .
k 23 243

u, =

E.4.4 AHEE u(k)BE K
R & N BB AR, .
u(ey=Ju’ (k) +1u° (k) +1>(ky) =+/0.12% +0.03% +0.03* =0.13°C

HR 0 206 25 IR R 464 T 40, IS VS EITE (23.5~24)°C, ZJuHE MiRERAEL 0.1°C, K(1)
HAAA KT 0.00002mL/g, #F:
u(k)=0.13x0.00002/0.1=0.000026mL/g
ES5 MEAHEELR
AN EARHEATE RIS WK E. 1.
RE.l BWMASHEIHEELR R

AN E P A B u(x, ) e S FRHEAH 5 1 RBFRH
u(m,) S NR 0.58mg
u(m) 1.00232mL/g
u(m,) MEEEME 6.8mg
u(ky) M EETHCOR VR 2 0.12°C
u(k) u(k) W A1 R AR 5 0.03°C 99.8478¢
u(k2) TETH 3 HE 0.03°C

E.6 ERRENRERITE
100mL PMPZA 5l 7 5 1R 72 1) 5 R THEAN B 52 29 -

u, = \Jc2u’ (m) + 2 (k) =J(1 .00232) x0.0068 +(99.8478 ) x 0.000026> = 0.008mL

15
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E7 I RIAHEREITE
WAL E BT =2, W B R 22 B 45 RIS FEANHA % B -

U=k-u,=2x0.008=0.02mL (k=2)

16
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