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W pH (EA —BIHREIHE, HRERARBMMERY, Ny E&HEITHE SERNRERSA
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B/BLL Cr T
Cy=[H,CO5 1+ [HCO; | +[CO% ]
FAEBZ BB TR
CO, + H,0 = H,CO5 pK=1.46
H,CO; = HCO; +H* pK, =6.35
HCO; =C0%™ +H* pK,=10.33
MAE =R EBRTELSBRDITEMHA BN ap, ay, oy TR, WA
[H,CO5 1= Crag ao=(1+K,[H* ]+ K{K,/[H* ]*) !
[HCO; ] = Cra, a;=([H* /K, + 1+ Ko/[H*]) !
[CO3™ ] = Cray a;=([H* /K K, + [H* J/K, + 1) 7!

ag, ap, ay TNFP &R,
MBIV, BT RUE B0 80 5 LAY B L A LA
BBEE = [HCO; 1+2[C03~ ]+ [OH ]-[H*]
XHF Cr=[HC05 ]+ [HCO; ]+ [CO3~ ], MRBEW M F P 5kt BBRME RS
AR o, ATLUIREIREE pH (T B RB8E :
[A”ﬂ(l)H)J=CT[al(PH)+202(PH)J+KW/[H+]—[H+J (1)
Lk R HIEE
Cr=1{[Alk(pH) - K,/[H* ]+ [H* ]}1/[a;(pH) + 2a,(pH) ] (2)
Hdr, [Alk(pH) IREHFE pHE T EHE, o, on MDA, MEWR pHERE.
BRI CrF1E, B (1) FTLUEERE pHIE T HBE. REmEE FEarE.
[AlE] = [Alklo- [Alk] .
. [Alk ] o0 = [Alk ]y~ [AlR] (3)
HIRBENMARF LB KR, DEMARE pHHERNNAKSE, LR5EBR pH
BRI, — MBS, pH R A BRI ot BBy BT . I TR R 0 W pHL R B
BB THESHHAR ., 2h S8 e, REMNBRMELRREH P HKRER
B, HEBGRTFHGHEAAE. Rl RERMT, TURREAWERLER 8Lyt
E. A
[Alk],. = 1 [H" JLu+ B3=-B)x[Al]}/Vo=[V,M,+(3-B) x VaMyl/Ve  (4)
19 [Alk]cnns. =(3-B)[Al]-[OH Ju=[(3-B) x VyMy - V,M,1/Vy (5)
K, BREEGEIKME, [H' g, [OH™ LadW A BSERRR . FR00E
FJIABE B, ¥Hw CRREE N AR EE RN bt — 0 Bk AR . R ERRIR,
el %3 B=3-B.
mR (4) F (5) 53
[Alk s, = (BiVaMu + VM, - VM) / Vy (6)
BG4 (3) fisk (6), EPRILUKEARFEIREN HE T, KF K pH (A LI K BR 8 15 A
pH 1B A4 5 i
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2.1 REEH&

REAWHERALREZFFRER . FRBERM L AICL-6H0 BT £
BAKH, BRI 2.5 mol- 1ML EMK. MEERBR BRI EWE T 250 ml FeAH,
HAZSHENSREEE FARMUREE. fE8 OB HIREMA T, 0.5 ml-min~ 'Y
T B8R SR 0.5 mol+ 1 'NaOH. B & b BUE AL EH A AT AR . &a &
EWREER 0.1 mol- 17", FIAHAKFZTHGE, ARCHBRET 4CHIKAS.

2.2 BPRWBAY A

LR A ik B m R E AR AR HE ALY . AR BE T 100 g 17!, HRRREGE B 1Y
EEEELE, DAOBEEFKEA, HH NaOHERET pHEHK 7.5 A0, LR
FUTHRARSE/DE, MEHEEFKBELZS00m, T500ml EFHFHETBR, B
H PRIy, UERERSTEAYEENE, B&5H & 100 g 17 M & .

2.3 ERITE

BEESLI R A E MBI . AR BRI RERR Y. TEH&8FR
, BRI 2EE A 5x 107 mol-1"'NaNO; Il NaHCO; HI£ B TKIE W . T /5 H R
RS E R TIMA 0.40 ml HUE L& . Bk, a6 FERFAYIREY
X 50 mg-1"t, PRI FBEME A 67 NTU. &% + 8 7% T W) SBURLRL BE 4 %5 1 Elzone 280 PC
(particle counter) M5E. FAIBEAMB R RKEZLFS pm LIT, HFERAEN 2 um. BORL
# EM (Electrophoresis Mobility) {ELH Particle Micro-Electrophoresis Apparatus ( Rank Brothers,
Apparatus Mark [ , UK) #4700 . FUki4 46 Brim pH WEANFERBA. X pH HIEF
3.80F, WRYMAEERERRAR.

REXETEERFMNT (23—26C) #17. ERERNBMLIAT, A BFRNTUE
pH {H&E S A L BUETHE AU A NaOH 5¢ HCl R AR5 . e BB #E 4 1 T 8BOmIB &
A, BHELL 250 romin T MREBHHE 1 min, M/E LA 40 romin " TR ERTE. B2 10 min
H R B IUIE S5 0 € H pH fA.

3 ZRSiE

3.1 A B EMIESR ST BEMRT

MAETHHESHAR, ERGEKLCEIBBEERABULHAKEN S 1074
mol- I VFi#t T ¥I 45 LBF 5, X =AY pH{E 5.0, 7.0 5 9.0 Wit BEER SR E R
RIECEANE 1 iR . mRPBEEW LAY, £ pH=5.0 8, A NaOH #) L br &K FiT
HAH; £ pH=7.08F, WA NaOH Wy Ehr e #83E FiH 8 E; m&E pH=9.0 K, A
NaOH W) SEFRE R FiHEE.

AT I, o A N AT I B R AT B R (FE - SR LAY SR, R
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AP 2 EOKBIE A E R, B AP + 30H™ = Al(OH),) . ZEMRME &4 T, 0 pH=5.0,
HTK#IFRTEL, MEHFA(H0)  RTELBEMR - AIOH A4 RE, NI EEN
TR ENIKTHERE; pH=7.0 W&EMHT, KBELTES, RO SA(HO)* K
TEMAEILERES, MiIEEMIHFBESE TS TRIEME, R TFLRIBEPE
fEW—EiRE; pH=9.0 &4 T, KB IBEM N FIRRAIOH); %, M H#E# S Br i
B THISHE.

R1 AR BHEHMMEHERSITREN LR
Table 1 Comparison of the calculated value of various PACls with the experimental results

pH=5.0 pH=7.0 pH=9.0

? 1.0 1.5 2.5 1.0 1.5 2.5 1.0 1.5 2.5
B /m 12,78 6.52 0.07 2.70 16.50 3.96 25.9 19.5 7.03
W E/ml 12,00 4.85 -1.10 240 16.90 3.60 25.50 21.20 9.00

BRI EAREE, FXHEARHETHE-LHBIE. & B HENEM EIIASH B .
Bi+B+B'=3 (7)
HEEE . EARFRM pH&HT, AP REKBREESHESE RFAMKE,
ReNnm@s. #-LHKBREGIERHERAY THERWIESME, FRIBLRNTY
HE® pH AFTMAR. @%, 23 BHERNESREE -ENREd, &mMAKE
RALFHRORBAER. EXBH pHEE (5—9) A, HIEL2EHE LT AL L AI(OH),
TETIRE. Fi, LhrdfRhd—PrKEE BB REAFNEL. FERX (6) H
W5 R
[AlkJeons. =[(3=B=B") x VaMuy+ VM, - VyM,]/ V¢ (8)
3.2 B'EWMHE
BlIEARREEHRZE, Z£pH=5.0 5 pH=9.0 WHRHFTHITFITER, LIKE
TIRESTEHEZENES. BERITEHEIIARZ2H.

R2 BHWE
Table 2 FEstablishment of B’
| HHEE W& (& /ml -3 {8 IN% 5
b (ml) 1 2 3 4 5 6 (ml) (ml)
0 25.28 -— 24.6 24.8 24.3 23.7 — 24.4 0.88 0.70
1.0 12.78 — 12.3 11.6 12.2 12.2 11.8 12.0 0.78 0.62
5.0 1.5 6.52 — 4.45 4.30 4.97 4.30 — 4.51 2.01 1.26
2.0 0.28 — -0.90 -~-0.80 -1.00 — — -0.90 1.18 0.91
2.5 0.07 — -1.10 -1.40 -1.15 -1.25 — -1.20 1.27 1.02
(¢} 3.83 4.79 4.52 4.59 4.42 4.43 4.39 4.52 -0.69 -0.55
1.0 25.8 23.8 25.50 — 27.40 30.10 — 26.70 -0.90 -0.72
9.0 1.5 19.5 21.8 21.20 20.30 — — 21.20 21.10 -1.60 -1.08
2.0 13.3 — 15.10 15.20 14.80 15.30 — 15.10 -1.80 -1.44

2.5 7.03 — 9.00 9.40 8.10 — — 8.90 -1.87 -1.50
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ME2ERATR, WEBESHEHEZBIFAE —EMNIRE, @i 2RI ET LIRS
EMZEGFEEE AV. 55, R (6) 5RX (8) H3:
B= ( Vcalc_ Vmeas)Ma/( VAIMAl) =AVM3/( VAIMAI) (9)
M@ AR (9) iHBKRE B, B, B'EXRIBBENAASFRESRFTHKE
FRAE. X T B=0MfE54Eh, ZEpH=5.0 WX T, Lh/KMEN2.30 (B;=3-B-
B'). Mi7E pH=9.0 Bt, SLPR/KMEAT3.55. HTEXRABPEE —EHIRE, LH
PR AETERMAT LMRESEY pH EMERNEFEE—SHWEE. Hit, ik B'H
FOREHEBESREMZ B, AR THE PO, BEREHNE, TEHK
IR R, FESIAMNMYRBT&itEER, [k, §xtsehri & de] DR AR M
B'{A.

4 g

I XHREES B B R R R T M, SIATRERE R k@RS,
FEE TR BRRESERENRARS pH AR X RFTEMTHN . B
BXBERAGT THE-LWHEE. hitk, SHENARERARE T KLEEER pH A Ak
BT NS E. 550, W TRREREPHVEIRT LM EER, A5
Tt — PRI
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CALCULATION AND CONTROL OF pH VALUE DURING
COAGULATION WITH PACI

Wang Dongsheng Wang Xinjuan" Chen Youjun"
(State Key Laboratory of Environmental Aquatic Chemistry,
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, 100085)

Cui Yali
( Department of Environmental Sciences, China University of Geosciences, Beijing, 100083)

ABSTRACT
Multiple complicated factors coexist during coagulation process. pH value is one of the signifi-

cant parameters. Based on the analysis of the typical acid-base equilibrium during coagulation pro-

cess, a pH Value calculation model for coagulation with inorganic polymer flocculant —— PACls is

suggested. A concept of hydrolyticity during coagulation process is proposed and modified with the

experimental results.

Keywords: pH calculation, coagulation, inorganic polymer floculant, PACI.
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