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KIS E pH (BJZ) TTREME

1 SEH

A HBEH T pH (BREE) HRAIAER pH (BE) HERAMTREZFEABTTIT (KU
TRERNER) WEREE., FEREMERTRE,

2 SIAxXM

AT FH T 5 308K

JJF 10011998 (il IR AERE O

OIML Recommendation R54 (1980): pH Scale for Aqueous Solutions
i Fl A AR B R TE B T Bk BRI SO B BT B RO A

3 Hhik

SEE pH (BRIE) T R—FMaE SIS, TERRMNRKERY pHE, &N
BT BRI MR iR AP . BORE ., IR SRR
W EM, WREROERTERNSLER. FANKIERARFERER., 8
B, SMBHK. HERG, SHARTEREINS AR, REEHRAISLRTAR/
FACE R, HARBHES, FIA pH (M) HIWRFERA pH AR, #RMALEEL
B, HAMBRAR. SHEBRN pH iR MERARA, HashBmAmil, Xt
L ARRETT BT, RERUIBNFRMF - ERENER, BB HEmARE
it Steg, Bt PRy SR pH .

4 it RTEREE K

4.1 HifRERE

Mo ERESS =LY RERE, FERUAANE -8 ENAETE 1 PRE.
4.2 M ARR

BT R A BT RETE 1 HHRE,
4.3 HIT#AMISREAREIRE

B RS AN Y T 3pH B L7, RS ARBRES RBKEHE R WFR
T, FEMETREECN ABIETR L HHRE.
4.4 MITREMMZETIENRERE

FE—FMERET, SEBEITHASEAZRE TS 3pH BAMHE AR, &
HARESERFEZIENAIBREI®R1AE.
4.5 #HitREREEMX

BitTAEEEE (FRKNEMNIRERE) MABEER I HRE.
4.6 USFRERRZE
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UBMBAESREM A BT E 1 HAE,
4.7 NEREREER

SR EEENE (RRMENRERE) MAE

R 1 HE

1 HEMEREER
13 22 R 51
i EttERE _
0.2 4% 0.14% 0.02 % 0.01 % 0.001 &
SR/ N R RE (pH) 0.2 0.1 0.02 0.01 0.001
gifm | pH (pH) £0.1 £0.05 +0.01 £0.01 +0.002
HiRZ ElmV £ 20 FS +1%FS =0.1%FS | £0.1%FS | +0.03%FS
BWMARER/A Px107" I x10™" Ix10™" 1x10°" 1x10°"
W PN GENRF AP R
it +0.06 +0.03 +0.01 +0.01 +0.001
gy | E (pH)
B
E | EAERm ARG 3% 10" 3 x 10" ! x 10" 1 x 10" 3 x 107
BEMERBERE (o) 0.1 +0.05 +0.01 +0.01 =0.001
BIREEES (pH) 0.1 0.05 0.01 0.01 0.001
REFELMRREE/C +1.0 £0.5 £0.5 +0.5 +0.4
% ERREIRE (pH) £0.2 +0.1 +0.02 +0.02 £0,01
g NHEREEEHE (pH) 0.1 0.05 0.01 0.01 0.005
i UTRANUBHRALTES, PR FLEpHEzRAEFE,
5 BHAEAREX
5.1 4hU
5.1.1 XESSMERNRFEFE, AEFEHNS., NESDERNEFEITE, SERALH

B, BRNEW T,
5.1.2 UMM ARBEEE A, B, S,
B, BRRRTE M

Mo, &, @S HUERTH

5.2 BEEE

BRSO R, BRAE., BREHLNEE. T,
5.3 BHHER

2t e R TN R B, MEFRITREAN, BRRAEREETE2R (FTHEBER
ZiE#mNmm?ﬁﬁnﬁﬁmwn

6 HESFRES

T REBEEGAEEREE ., FEREMFEATRE,
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6.1 HWESEMG
6.1.1

e IR AR AP R & 3R 2 BOALE

6.1.2 pHERMEWH, RIFEMGBFI ST BE TR pH A AR D . 4R
BB 07 9 P pHL (B T AL S AR MM R IE 50 0.001 SAX8, RIBEFR— % pH AW ,
1t 5 ) 10 (58 T 4 PR - AR
6.1.3 pH (BE) HREMN (UTFEHRREN RERD LTS HEERERIES
W, FCAER R OLE TR T B AR (3~5) f¥. 0.001 2% (LA 0.000 6

SR 2, H Al 2 5 Yy 088 T 65 T 0.003 RATKEE

6.1.4 TRELHES, HEASBEZEEEL, BlETRE,

6.1.5

HET, BEGEN (0~60)C, MEBREZMAKXTO.1 T,

6.1.6 BEO0.1HKL0.1RUTHE, EPMEE REMEN300MQ, BF0.14%EE

B 2SR R BHAE M 1 000 MQ,

6.2 REIR B MK EF K

FHABRFHUEHERHEER BT 3,

®2 BERERHG

WMEBEEMER RS
2R L5 R &/ C X o LA #
& HiR/ HIHBE/ % LB 5 C FHIAE
0.001 2343 <85 +0.2
0.02 23+ 10 <85 +0.2 VLB R 3h
0.1 23:15 <85 0,5 HLE T IR
0.2 23 +15 =85 +1.0
F. YEAIFARLETHLE 000 ANEBH, FEERF (20£3)C,
3 BEWBE—HE
KRETH HREE RERE fERB R
SRR + + +
B AR B 2 + + +
i RERE + + _
HitH A B + + -
%i'f‘-*rﬁ)\ﬁﬁﬁ + + -
BB AL ER + + -
HHREEEH + + -
B REIREE + + +
HUB[REEF + + +
. RERGSERA Y+ ER, FERYEER -7 kF
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6.2.1 APk

WESEENR, THWEFBRKEAEII.,
6.2.2 HitREREMNRE
6.2.2.1 pHRERENKE

PP EITARE, FPCKHEM, M REMK., NEEEMEBAE2 € (AKX
MMERE—PHIRES) ., BB HBRENER. AR AR E M E R ARERE
5 pHy s, SHBIE FHRE pHywo EEWE K (A A IMAR D1 L& —
wy, B EpHz, ., BRX (1) HHEEIFREREZ.

ApHjz s = pHzgy - pHy o (1)

X4 AL EE, TEpH (7-8) WM pH (7~6) WHEIA, N O.2pH EREEE— &,
ERMEEN, NEM IpHEE —S. M THRENMIE, ELEEEEHN, S 1pH
BE—H. XEBEHNE, FEBRILHEENNSBRINERETEE. KMES, 3
ml—EH, EFRERTFTRENRERENELNARTZEINEITHESR#.

O

pHOBR ) Ty (X
o

—0

pH (RERE D o
o

B mEREAE

6.2.2.2 mV /R{EIRENKE

TR ANy, X KER, RERERK. HEit “pH-mV” EZEFXET mV
P, EERE, FHEEERAMES, AN, MEFicRERITER. Z2RTHE
WESN: £1, £2, 4, +10, =40, =80, =100, +200, +300, =400, =500,
+ 600, +700, =800, +900, -+ mVyggp (45 BIHEHA 04T A B 0 A H—
W AHFEBETRE (CWIERNWTEHEERTFE) SHNSAE mVy, Z2E
AmVY,

AmV = mVgy — mVg (2)
3 1AMV 00 MR B & | AT,

mVype

6.2.3 HITHMABRMKNKEZE
{LERR B AMERE I E 25 C B (BB AMERE—RREES), ATRE),
H#h{ES R pH7? (BEITEEMT pHE), CRAHEFX K EEEMAFHFLT, ®it
AEMEL, BEWNE=R, RESE, #TTRITERABRN.
| ApH g | * &
=--—-—--—-—R X

I 1077 (3)
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K. | ApHyy | —— = KI5 A R 3| A R R A B I, IR X1
SRR G B R (PR B)
R— B LA HLE, Q.
6.2.4 HUIFHI ARSI R MR IR 2 MK E
TP BEITERRE, PR KEE, B R EE. (SRS E 25 CHE (K
ELEFAMEES F—h AR 5, TR E X R A2 T pHywpe + 6pH AR S,
O HRME pH, o 7% K HiFEN R &8, WWEEN, BHBEESY pH7 (3k
P ), IR G R R pHT (SRS RLAIM) o PR R R 3 4 AR
MTF pHyage + 6pH LM E S, D FRITRME pH,. ERBRETE =K, REHHE,
WES ARSI EHRE,

ApHmﬁf=%-(le—pH2) (4)

AHF:  ApHpy — BT AR B AHIRE;

pH,, pH,—7r# it m{AwFHE,

FIRBEFN B8 FH A pHywos - 6pH BAE, SATHH I EAIRE ApH yy , W
ApHp g F1 ApH' gy FEE K EIE R IR E
6.2.5 HMIFBEAAESIIENREREWEE
6.2.5.1 MITFEFIMERF TR HEIRERE

PP EEITARE, AEKEE, BHRER. 230K BEMESRNE 25 CLIAH
ZIE (REFTEABRCRRENMNERFREANAGRRZAESRL TS &), £8—
KESHARBE THY T pHypow + 6pH BAEKNES, B FHIAHE. EENE
K, BREHE. BESESHIMFREZE (ApHyy) BB 3pH BA1HY ApHgy :

ApHyr = % x ApH'y (5)

6.2.5.2 HITANEEMER TR RERZN R

W L IRITEREE, AR KA, mERER. FEEHKLIKZEREKGES, ¥
HEABINRE 25 CLUMIRE (RIETEEFROREZMERFRENBT IR
ZEARL TSN, AR REHAPAZREMEYET pHygpe + 6pH LUHES, i
Tt RE. EEME K, BEHE, $PHESEIMRRHEZE (ApHay) BF
&= 3pH L=k vy = ApHg g - ’

1
ApHyg = 7 x ApH'gy (6)

FRES pH (B HHBREHLMRERENFEE1EK.
6.2.6 HilnEEEENEE
W EGARK, TXKWIT, SEREE, BEMEBHEL C, AYKEN,
T8 A pHyayy + 3pH BT HES, i THITAME pH,. ERBIFEE 6 K,
LRI R AR E R R BEE .
5
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H, - pH)?
SZJZHP; pH) (1)

A s B YR N A R =

pH,—%5 ¢ il B A i TR

pH—6 K& pH, H¥HMH,
6.2.7 USERERENKEE

HFMERA pHEE (3~10) pHTEREIA, MBS IER TEFZMET, HHMF A

#®1HMEMN B3, B4, B6, B7, B9 SHEMTHI3~5S MFR. (B E R
G (ERFARGERZ RRHERING, MAEAWNRLZHEREE, RHEFRSNE
B pH ZE A 3pH LA H), WMES - HirEBE., BF “WE” i %
B #BESR, BOFHEME N IER HpHy, , WA ESZERANZRET OmHEE
ZERBRERZE ApHyy o

OpHyy = pHy g ~ pHyn (8)

6.2.8 (XA REEEENKEE

WEHMEERSES, WES —MGEER, B8 “KE" 1 “WE" B2{E6
W, DBRMEHFRERERZRERY, HELARXSERX (7) BHE. (WHHATE 508
AMEREMNKGEFAT),
6.3 FELS R4
6.3.1 BMESHMUIE, REKTIET., KMEIE LA H &8 2 4 R RFg 5.
HWEFHNSRLTMLEAEER I MEHN HEHBILE.
6.3.2 HHPHAMBEGAOMES, YHITRENGEANBR N, IEITE%, &FF
Bz ERETRER B AN ER, 45 800 LA B 5I M-S #8081k
EHATHEST. FHRBRERERESHOEIASHBIE., 2H8TiEs, 8
I 4 13 A28 A L MR D A T 4 S S R B
6.3.3 UHBEALIREAIHER, RBEE pH AR oV %, BAFWEYEE, HER
EEF R FH,
6.3.4 RELTHEHIERSHENNE, AFREEH, B3 F—-&a, BIHFEEZ
FALBENERER,; FARHAERWNIE, REARESRBASY. FEHALAEHRMH.
6.4 #E A

R — A a1
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MR A
HRERBENRIAMRE

FRHEA R S MR, A H— M KA EY R . — R MR IRA T 0.001 &

sk, HABRA AR — SbrE i e .

Al FRHETR TR B EC R

ALl fREEWE 7R, HERAEH 1 LEREl i ERAENTREDENERET
FEAL

A1.2 BECAIBRAERS OB R EBMAKEES FAK, HBRFN/DT 2x10 °S/em,
WRATF 0.1 FALEE, WA RS G

A.1.3 WEBBRARHTEDT

Bl 0.05 mol-kg 'PHEE S MIFH: FREAE (54£3)CTFHT (4-5) hRIOEER
A 12.61 g (WEAT O RUBMESHET), BTEBAKP, F25s CTEFERT
WEZE1 L.

B3 25 CHIMBEARMEFEIR: B0 EBRPEARBANDT R EABKREH
BA (7gL), BEEHE (2523)C, BFES (20~30) min, BREFE, HHEE
BBUE WA .

B4 0.05 mol-kg 'SPE RS EMEM . FWMAE (115+5)CTHT (2~3) haI4E
FEOFRREH 1012 (WRATFO. LR, MESHET), HFHRIEKD, F25C
THEARMPHBEE 1L,

B6 0.025 mol kg™ BEERE 49 0.025 mol-kg ' BEM — MBS VAW . 2 BIFREL L
# (15£5)CFHRT (2~3) h BB 91 3.533 g IR — 2041 3.387 g, A THRIE
K, FBCTEFERPHEEZT 1L (MEHT 0.02 4L LIRS, BEHIERANE
WAMTEERR (15~30) mio SHBAMEESKE, DIBREBEBH_RMAK).

B7 0.030 43 mol-kg 'BEER S —4A 0 0.008 695 mol- kg™ ' B IR " H MBI 7RI
S (1155 CTFHT (2~3) hIBIRRE M 4.303 g IBEBR S 1.179 ¢ I TH1H
Kep, F25 CTAFRMPHREZE 1L (WRHT 002 L LW{LEE, THIE A8
HEWANTEEDR (15~30) min A ABEHESE, DIBREH®ER S4B,

B9 0.0l mol-kg ' WEECIEMR . MEMIEE 3.80 g (HE! M), BTEMEK, T
BCTFHEEBRMPHEETIL (IRHT 0.02 %L LAAUEE, B S5 8RB 208 7k B 1)
FAEW (15 ~30) min BUEABHESE, UBREEBRO ELR).
| BI2 25 CHRFGEACEB: I O MIUE 2 0% 1R b Ak i B
MEEERE (Y2yL), BEERTTE (2523)CTF, BAED (20~30) min, Ha
ik, BUSHAR (W& —2bamEet, BENERE (2521)C].

7P bR HERRTE (0~ 95) CHIHY pH, H3 T3k A2,

A2 PREBRBHRE

B9, B2 MM R ERZAEERTENGELF. BEARIFPERNITH LRSS,

AMMAERE, AESABERA L g RHEER—-MBKE TKAED 4 CHRE (2~3)
7
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A, HEBARS, RERURSHAEN, FREMEER,

KA FHEBRHMER

N Bl 1L ARAETE | Bl ) ke bR

W ] IR | : : s

e IR R AR AT il k! RN R | RATE R R

mol* g . N
HEe BR/e
Bi MERBMES  |KH(CO,), 2H0 0.05 12.61 12.71
25 CILFa
B3 i B P KHC,H, 0, 57 _
R #7% 0,034
B4 | APE_PHMAE KHC,H,0, 0.05 10.12 10.21
BimE —m "Na, HPO, 0.025 3.533 3.549
B6
g — S KH, PO, 0.025 3.387 3.402
B S Na, HPO, 0.030 43 4.303 4.320
B7
BB S KH, PO, 0.008 695 1.179 1.183
BY mEs Na, B, 0, -10H,0 0.0l 3.80 3.81
25 CHHH

Bl2 R Ca (OH), >2 e

_ 275 0.020 i
» EEASFHEE.
A2 THRIGHEBRHEN pH, &

BE/IC Bl B3 B4 Bé B7 B9 B12
0 1.66% —_ 4.006 £.981 7.515 9.458 13.416
5 1.669 — 3.999 6.049 7.4%0 9,391 13.210
10 1.671 —_ 3.996 6.921 7.467 9.330 13.011
15 1.673 — 3.996 6.898 7.445 9.276 12.820
20 1.676 —_ 3.998 6.879 7.426 9.226 12.637
25 1.680 3.559 4,003 6.864 7.409 9.182 12.460
30 1.684 3.551 4.010 6.852 7.395 9.142 12.292
35 1.688 3.547 4.019 6.5%44 7.386 9.105 12.130
37 —_— — e 6.839 7.383 — —_—
40 1.694 3.547 4.029 6.838 7.380 9.072 11.975
45 1.700 3.550 4.042 6.834 7.379 9.042 11.828
50 1.706 3.555 4.055 6.833 7.383 9,015 11.697
55 1.713 3.563 4,070 6.834 — 8.990 11.553 _(
60 1.721 3,573 4.087 6.837 - 8.968 11.426
70 1.739 3,596 4.122 6.847 —_— 8.926 —
80 1.759 3.622 4.161 6.862 —_— 8.890 R
90 1.782 3. 648 4,203 6.881 e B8.8356 B
95 1.795 3.660 4.224 6.891 —_ 8.839 —
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MR B

(0~100)°CREY Kk {H (k=2.302 39RT/F)

HG k t/C k
0 54.197 50 64 118
=) 55.189 55 65.110
1D 56.181 60 66.102
15 57.173 65 67.094
20 58.165 70 68.080
25 59,157 75 69.078
30 60.149 80 70.070
35 61.141 85 71.062
38 61.737 90 72.054
40 62.133 95 73.046
45 63.126 10 74.038

B EH R=8314 J-K " 'mol™’
R E M F =96 487 C-mol ™

WIrRE T=

(273.15+¢) K
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t=: C
R EICRER
pH (B/F) itREIER
mEas B B BERitzs WELPHE
TR wET
g3 B 3%k LT
I HIHA ¥ T =, FizE SEE
pH &% (pH) mV FFE/mV HEEE/C
KTER
ERES 24 H .
iy A E M P
i A S AR
pH T
iR A S & A
B HE i 5E B = IR T BER: 3 h .
Bk o ERTZEARE % RH
C.1 BirRERENEE
C.1.1 pHR{EREHNKRE
FH{u pH fH pH BEHEZHRTE T
pHy . BT (pH) HL T (1R 2
# ©®
(pH) 1 2 Sy (pH)
Q.000 0
1.0000
2.000 0
3.000 0
4.000 0
5.000 0
6.000 0
6.2000
6.400 0
6.6000
6.800 0
7.000 0
7.2000
7.400 O
7.600 0

10
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® ()

PHy 4

i RE (pH)

{pH) 1

T35

it REIRE
(pH)

_7.8000

8.000 0

9.000 0

10.000 0

11.000 0

12.000 0

13.000 O

14.000 0

C.1.2 mVHRENRE

A 1 R 07

A3 fH/mv

/mV 1

2

¥y

Wit RERE
/mY

& I

0.000

2.000

4.000

10.000

20.000

40, 00G

100.000

200.000

300.000

400.000

500.000

600.000

700.000

800.000

900.000

1000. 000

-2.000

- 4.000

- 10.000

- 20.000

- 40,000

- 100.000

- 200.000

- 300.000

—400.000

- 500.000

Al AR 3 B X
B, Afte=
mV ¥R E R

11
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* (50

/mV

i A HE B 3L

B it R{E/mV

Bit mERE

2

Fiy

/mV

- 600.000

- 700.000

-~ 800.000

- 904,000

-1 000.000

C.2 #HitHABRNEE

REMMEFRE_ <

RELEM | AR BitR{E (pH) ,
Iie) tmV 1 2 3 FHy AR IR/A wi
0 0.000
1.00x10° | ©0.000
C.3 HitWAMEMIIENRERENES
i Y RN =L P = T
IR | AR BTTE (pH) ApHy ApH' gy &
0 /mV 1 2 3 SEy (pH) (pH)
0 354,942
1.00x 10° | 354.942 o
0 —354.942
1.00x 190" | -354.942
C.4 BEMEREENRE
BERE | BEKE | BIABRA Bit/RE (pH) ApHpm
SRE/C| RE/T /mV 1 2 ] (pH) A
B w58
#zA, F /8
B
L HE B Sk R iR
=

12
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C.5 ®RitREEEENEE

EEH /O i AL/ mV BitAE (pH) s £
1.00 % 10° 177.471
1.00 % 10° 177.471
1.00 x 10° 177.471
1.00 x 10° 177.471
1.00 % 10° 177471
1.00 %10 177 471
C.6 NBRHERERETHINRKE
FRUEE R . NBMEE | FHE | NETEE
(pH) WRIT (GH) | S (pH) it
R |t
FREE R
FER | HME.
Pt I W
i S
7 HEVE

C.7 &t

13
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MR D
KBEIBERTEHEEANABENTER
D.l KEIEBHTHERL (L—E 0.01 S Rm)

FZHR JIG 119—2005 (Ge'% pH (BRE) iHiem MlRR) #HTieE.
— . AN KE: .
=, BiFREIRE.
pH R{HIR# (pH) =|£0.011, #& 0.01 %;
mV /R{HiIR%E (mV) <! £0.1%FSI, & 0.01 &,
. HAHT (A):
MAHEE<6x10 %A, A& 0.014K,
Pg. #ABESRAREIRE:
AL A B =3 x 10" 0, 54 0.01 &,
. BEMERRE.
BB pEARIRE (pH) <! 0.011, & A 0.01 &;
BEHLMEREIERZE (CT) <1£0.51, f8 0.0l &,
AL BITREERE .
HitREEREHE (pH) <1 +0.011, & 0.01 %,
+ . UREERE:
NIFELERERE 0.01 &,
FANNE <3 P
FARRFFE 0.01 4,

[L}
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D.2 RESREMPFATHRRX (LI—G0EMEN 0.01pH M{LER B H)

MR JIG 119—2005 (L% pH (ME) K EMR) HTKHE:
) &I"ﬂﬁﬁ' %*ﬁo
. IR EIRE .

pH REHiIRZE (pH) <! +0.011, &5 0.01 %,

. WAHBER (A):

AR <ox10 %A, 75 0.01 &,

- WAMTmERARERE .

ECFHMABRLAERENRBRMER, 158,

v iR EEAMERR IR

BEIEHIRE (pH) <!+0.011, F50.01 4,

IR EEE

HitREEEE (pH) <1+0.01), &5 0.01 %,

i %iﬁ:

BB

15






