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BE. 4572 B A% T % 4% %% 6 (Standard Methods for Examination of Water and Wastewater) % 19
MY A A KABEP pH, it Bt 47 TRt A £ pH 9t EX M T H i s, P25 - EZXREB TR
BitEaX, A TARTEREEFRAETEAX G HE R LK, % pH E& D ot, #5652 X 5 (Standard
Methods for Examination of Water and Wastewater) £ 19 B P 92X+ A ERAZF £ F; 2APH>TSH, &
FAAHRER T 03%, % pH=O W, AFE A2 £ % 104%, ApH=60~75EEA, LERAKXRT 10
mmol/L (50 mg/L CaCO5)B, %5 & [Alk), 5[HCO, A Z# £ F; 2% pH <60, pH>75 g, [Alk], 5 [HCOy ]
Hstig 2 X T 04%,

XM, KAAE,; Ha L B4 pH, E; BHK

hEF%ES . TU991.27 X RFRIREG: A XHEES: 1009 - 2455(2004)02 -0019-04

Discussion on Formulas for Calculation of pHjs

in Water Quality Stabilization Treatment
YE Zhou
(College of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract: A discussion was made on the calculation of pH, concerning water quality stabilization in the 19*
edition of Standard Methods for Examination of Water and Wastewater prepared by American Association of
Public Health. Detailed deduction of formulas for calculation of pHs was carried out, which resulted in the
formation of another formula for the calculation of the ionic concentration of bicarbonate, and a comparison is
made between the results of the calculations of the ionic concentration of bicarbonate using the two calculation
formulas. When the pH values were small, there were no obvious differences between the results of the
calculations using the deducted formula and the results of the calculations using the formula given in the 19*
edition of Standard Methods for Examination of Water and Wastewater. However, when pH value was bigger than
7.5, the difference between the two was bigger than 0.3%. When pH value was 9, the error between the two was
10.4%. When pH value was within the range of 6.0 ~ 7.5 and the total alkalinity was above 1.0 mmol/L(50 mg/L
CaCO0,), there is no obvious difference between the total alkalinity [Alk ], and [HCO;" ]; but when pH<6.0 and
pH>7.5, the relative difference between [Alk ], and [HCO;"] was bigger than 0.4%.
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EKERELEd, KENBREEFESKR BEFEE Iy = 2 pHs - pH (2)
FTHEBTEA X, —BRALTBEAERA Bk Iy < 60, RHEHMK,; I =60 ~70, KEt
R E . E; Ig> 70, REMmEK,

HFIFEHL I, = pH-pH; (1) Heh pH REKEBE TG pHE, pHs BE

>0, NEEHK; I.<0, NEMmHEEK, KB TK-BBMEtE ZG i TELERETHRAFH pH
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{&, ¥z NF4 pH XMW pH (", pHs Hit
BERERSE, HEREWEEK R E WA
pH: EZRMEEBHL M, BT FESKNERR
IE ., S TWE ., KIBRA XN, EZIKTE
BB BHGSE TR TR REEN RS
ZMEENEE, —BAETTEXRESE, o
WRENEZRFTEMTRE, ESAXLFER, &
ERCERRANELMHEAXSEHEZR ., HPL
¢ Standard Methods for Examination of Water and
Wastewater)19 AR @' 38 0971 & 8k fE 8 F0 52
., BEZFEA - TELE AN EREZL, A
¥HETE TS, AKXk RERZEITHEWT .
1 pH, B9itE

# (Standard Methods for Examination of Water
and Wastewater) I 8 AT E FEIIAMT .,

pHs = pK, - pKs+ p [Ca’* ]+ p [HCO;™ ]+ 5 pf,,

(3)
KA. pKr—BRBEHIESH R 2% By xt %,
HAKEBEHX, k1,
£1 TEKBTHpKfAE

KIB/C  pKs(F#A) pK, pKw A
5 8.39 10.55 14.73 0.493
10 8.41 10.49 14.53 0.498
15 843 10.43 14.34 0.502
20 8.45 10.38 14.16 0.506
25 8.48 10.33 13.99 0.511
30 8.51 10.29 13.83 0515
35 8.54 10.25 13.68 0.520
40 8.58 10.22 13.53 0.526
45 8.62 10.20 13.39 0.531
50 8.66 10.17 13.26 0.537
60 8.76 10.14 13.02 0.549
70 8.87 10.13 0.562
80 8.99 10.13 0.576
90 9.12 10.14 0.591

pK—CaCO, ME E R E RO A, 5K
BEBRMEEEAE R, WEI1;

o B FHEERBN AN, 5K
BETHEAR X,

[Ca* ] —%5% FHE, mol/L;

[HCO; | — EMRMREEE FIRE, mol/L,

vai
= A(—=2 030D 4
o (1+\/7 @

+20-

A—EE, SKRAEX, LK 1;

—ETRE, 588BAX. [= SHERRH
K (mg/1.)/40 000 (. I=H F & (pS/cm)x 1.6 x
10-5;

[Ca*] = [Ca*],- [Ca™], (5)
X, [C* ] —EEFHSAHEAENEERE,
mol/L;

[Ca}—— 50045 & B F RVEFE, mol/L;
[HCOs] =
[Alk],— [Alk ]+ 10@n==r0_ 1QirH +p/n-pk) ©)

1+ 0.5 x 107

o, [Alk]—— B, 1

mol/L ( LA HCO,~,
CO4-, OH it);

[Alk ]; fk HCOs,
BB E, mol/L;

pK— KB B AXTE, SKERAX,
W1,

F(5), ()R H[Ca], M[Alk], ®EitE
MEMETERFREEETEN, HHEME -BE
N, BEEFEFZBEAIT, HKK pH = 6.0 ~
8.5, H.E®WE (UL CaCO; it )KF 50 mg/L BF, @]
¥ [HCO; 1= [Alk],, WA B)afEkH.

pHs = pK; — pKs+ p[Ca* ] + p[Alk] + 5pf, (7)

R E pHy A MR EAETF . AR ERHE
EMERETEAZENHIE, BEXTEWHEENRE
BAS. 48, FTEFETKIPFEHETKBHE
W, PR, HE, LENEBATRSNSGSE
FrEATHBENEWITE#L, Fi, RN
H M pKs, pK,, pK. FEEREHY, BE,
EitEXGOPLUAESHERZL., TEHALX(3),
(6)F R T LTS,

2 pH KIS

K-BRERGEHNE R TEXRA

CaCO0s(s) = Ca* + CO>

Qo Qeop- = Ks= fore [Ca*] “fooz [COs] (8)

HCO; = H" + CO5>

Wy _ o Ju [H]f cop- [CO ]

Qycoy- = K= Sucors [HCOy) )
AP 0o —FEFHEE,
f—RETHEER.

H (8) R AT15

OH %M HE 4o
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. kR E AL B R pH, B E 4R KTE

fort [€057) 2 E’%T (10)
¥R A 9K, &
fir (W)= Krfmo;-[Hc%—].f&k.[ca%] .

"» pH = -lgaw = -lg{ fir- [H"))

LB ANE, B pH A pH, £/, 1§

pHs = pK, ~ pKs+ p[HCO;7] + p[Ca™] + pfuco, +
pfc (12)

Xt & b8 /N T 0.1 mol/L B B A R 15 W — A%
A K F Daies® 8 &5 R 1TH HIE B RS

2 ¢ V1
=A-22 (M - 030/ 13
ef [1+\/T ] (13)

A, Z—A TR,

B (13X, &5 of, W& —EBFHEE
AE, WH Z: =4, _ B FTHEERRE-NE
T4, B

Pfico; = Pfos  Pfe = 4 pf

RA(12)K, %
pHs= pK,- pKs+ p[HCOs) + p[Ca*]) + 5 pf,,  (3)
3 ERBEFFRETHEAXMRG

B BT
[Alk ;- [Alk Jo=[OH ] +2[CO;*] + [HCO;] -
[H+J[5] (14)

KBS %  H,O = H + OH"
ay+ ooy = Ky = fipe [H*] 'fOH”' [OH_]

-1 = KW
O = T T 13
H(9)= .

_ K, 'chof' [HCO;]
CO#] =
Lo ) = = T e (16)
#(15), (16)XILAHK, 8
[Ak], - [Alk], = — Ku

e )
Ky fixco- [HCO,]
Sire [H ) feon
B, &
[HCOy ) =

2 + [HCO; ] - [H*]

. q-__ Ky
LAl = [Alkos THY) = 2ol
Kz'fHCO]' )

1

" _ +] _ KW
(A, - TAID, + [H7] - B
Kz'fﬂco\' -
1+2
oy feor

[Alk], _ [Alk]g“" lolg[H'l_ 1Qtekwleaw _ 1g&{_
1 + 2 X 1015’(2‘* le fucon —Lee, — e fooe
pH = — lgay = ~lg{ fir+ [H'])

lg[H*] = -pH - Ig fis

- [Alk]n_[Alk]U+10(hW'PH)_10<‘PKW+pH+pfm'>
[HCOy )= o T

M pfor=pfe=pfico; ~pfns  Ploor=4 pfy

1 LA ][ ALK ] 10 P QPP o) g,
[HCO“;] :[ ] [1 + ;0)( 10PH -1k, + 3070 ¢

(17)

EE—-TADHRX56)X, EL2EHHMAH
BARE, (6)xXFH “0.5" R 2", BMALT
—T5 *3 pf”
4 “HMEHRBRRETEAXNER

W AR RIK BT 26 B SEPRKBE 4 BILAT (17) F1(6)
K E[HCO, ], FHMAT)XHEHK[HCO, ]S
[Alk], PR, SRk 2 iR,

F2hWEREN, O 4 pH HEB/DE, (17)
LE5ORXMIHTBEERLRELR; B pH >75
B, HEMSIREZEKRT 03%, MY pH=90, B
#FHIIRER 104%, @ T pH = 6.0 ~ 7.5 L/,
HE®E KT 1.0 mmol/L(50 mg/L CaCO,)Bf, &
W [Alk], 5[HCO, ) ER ExF,; {54 pH<6.0,
pH>7.5 8%, [Alk], 5[HCO, M X iR KT 0.4%.
5 &®w

H) WK B B9 B8 E 1t VT SR At Fnde 8 I MR E
TR Iz, X H S pHs MiTRE, MK FMFFE pH=
6.0 ~7.5, HEHEXT 50 mg/L CaCO, 6, AT H
“nR.

pHs = pK> - pKs+ p[Ca™], + p[Alk], + 5 pf,,

2KH pH<6.0 X pH>7.5, FHTRIHE

pHs = pK,~ pKs+ p[Ca* ] +p[HCO5 ]45 pf..

X#. [HCOs )=

[ALk J,= [ Alk Jo+ 10—t _ ] QoH-phesr
1+2 x 10W-e3ef
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%2 FHERBAERETEAORILESER
[AIL], / [HCO5 1/ (mmol - L) TR E/%
KB /C pH{& I
(mmol -L) an= (6)3 MR H(6)E (1T K[HCO,]1 5 [AlK],

20.0 5.00 0.001 6 0.630 0.640 0.640 0.0 1.6

260 5.07 0.002 2 0.190 0.199 0.199 0.0 4.5

26.4 5.33 0.002 4 0.290 0.295 0.295 0.0 1.7

21.5 6.00 0.0030 1.580 1.580 1.580 0.0 0.0

25.0 6.50 0.001 9 0.820 0.820 0.820 0.0 0.0

220 7.00 0.001 6 1.110 1.110 1.110 0.0 0.0

20.0 7.30 0.016 5 11.90 11.90 11.90 0.0 0.0

17.5 7.50 0.0114 7.900 7.870 7.890 -0.3 =04

12.0 7.80 0.007 5 2.586 2.570 2.580 -0.4 -0.6

17.4 8.35 0.005 5 1.150 1.120 1.140 -1.8 =27

25.5 8.80 0.002 3 0.661 0.610 0.644 -5.6 -8.3

20.0 9.00 0.022 9 2.600 2.300 2.540 -104 -13.0
SETR: (5] VR, RME RKDEEEL SR (M) LR, PERET
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