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Abstract

Precipitation-Potentiometric Method was used for the measurement of chloride ion content in
concrete. Effect of solution alkalinity on the testing results was investigated, meanwhile, which
was also compared with the results obtained by ion chromatography (IC). The research indicates
that the results obtained by Precipitation-Potentiometric Method have great difference with the IC
results when the solution was not neutralized by dilute sulphuric acid, and the maximum devia-
tion is closed to 30%. After neutralizing, however, the titration results are very near to the IC re-
sults and the maximum deviation is merely 5.3%. All of these show that the Precipitation-Poten-
tiometric Method has the features of high reliability, low cost and easy operation, which can be
used as the standard method for measuring the chloride ion content in cement-based materials.
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OO B Uk A ) DA 3 R R RN FR) B — DR T X T A5 £S89 2 2 S R AR B SR R N[ [2] o
WE R An A b5 A Rl R A HEEAZ B, WAL A SR SN, R, SR
WA AR BRI S B, TS SRR B v SR AR A B N R R A . B IR
IE] WG S K A S AT [ o R 2 T I A St OB 22 PR IR It - 5 M A T A S R, I CARNE
IR B SR . 2 m ek AR BB BRI NI SE, A0 e ORUE TR ot T S5 ARSI 1A 1 22 A bk o i
MRS R — Kkl R, R SRR T R S5 O AMERIT T, R S T AE TR e P ) AR AT
N5 IR ORI AR T s ) SR PR

I 9 G0 5 E TRk A i 1) D B Tk SRR TRV B TR R A A, I S SRR TR L R
RT3 S e A B B AVA[3] [4]. HZ2TRE i /2 DL AgNOs ARiEVE IR E 7. ARSI (AR
WHIE L ki, ITIEMA R Z SRR RFIBUE I E BT 5, 5 8 28 nUHIT AN e . B4 A ik i T
SE PR AE SR IR R 5 e A b A B 2, ) P AR A5 D0 R ) Rz e e P Al 2 AT N
WETIREL, 2075 Z AR b HA B 7 00, IRZROR . TTUE - AL E 5052 B AgNO; bR
VALY R AR SRS 1T R AQC UTUE ARG T2 e A Hh VA R FEL L ) RS S 58 24 o, 2T AR L TG 2 52
IFAVEARE B AVA R R R e, BT O 29K, A AT LA R N .
AW IR AYUTE - FALT 2 I R rh S T, W SRR A IR R IR EE )
AR PR EE T B

2. INBRERSY

&A: 0.005 mol/L f¥] AgNO; bREIA s 0.5%IBIEKIA (0.5 g FHEK, 95 mL JE/KZBE + 5 mL ZK1H
7K)s Mt g R IRER : 75 17K = 1:50, fARFRLEL); 0.01 mol/L 1) NaCl AR -

R RAERIE: BT RS LB S b SRR & 1 R, RBELAFE N 100 mm S2J7H, &
24 /N AR S E R UESSE N (RH > 95%, 20°C)F297 60 K, #RJ5I1RILT 3% NaCl Wl . iRt
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Table 1. Mix proportion and basic properties of concrete
1 ORB IR A REARMERE

B4 b kg/m® FAMERE
IKIK Kk i HIRA K P& /mm 28d HU ) 5E)E/MPa
0.35 355 703 1147 195 160 37.3

BN 3ANHL6 AN L ER, BCHAREE, SR AR PRAS BRI N 0~5 mm I A, 4 Bibric o EE s 1
FEGH 2 FIRESL 3.

XBEA: HIHBAHEEI(ZDI-4A, FlEFERE), BL& R ERERR ER) MR BR(S L ER); &
Tk (1C-881, Hnt:/jiE); TR, K% 0.0001 g.

R : 1) BRHUATREE LR RAE 105°C N T8 24 /NS, SR 15 FH 0.15 mm J7 FLI i B K 0L )5 #
s 2) PR 2 g Z48KE T =MH, A 50 mL Z&MBKEH 24 /M, BRI
PR = 3~5 IR 3) IR IS HIVE W hid e MR UE AR HEAT I 98, PRSI FE L 10 mL P E T 3 IAF
WO L BRI VAERE RN, FRRBRER R R A TG, SRS IR AR BT A Bh s A A S
JE 1) AgNO3 PR AT 58 , 108 72 I R Hh B B AR IS A ik AT 1
3. IR

DUBE - FALIR 525 DL AR FE I AgNO, WA T 77, (AR I I S B T & AgCl e, BA
T AR A T L R SRR S 4 o HEAT LT T B, U T [ B e N AR FEARR R FAR, 40
FAVEFR/R RIS L Fa b, DAURAH R T st o BT 8 IR, AR R AgCI JTE, &S FIREA
WA, TRV AL E AR R A8 4k, i e B AN, WP EE FIRE S ESTZNE
G, GIEREBAIMRER, B ICSR AT FEN AGNO; R MAARRR[S] . ArIlE R &S T R E nrl it LU 2
Fau

V,
CX = C o X—l (1)
AgNO3 V2

Horr: C ——RF I SR TR EE(mOl/L);  Cagno, —FTHI AgNO3 Fr#EE IR (Mol/L); V, ——
FITVHFERT AgNO3 bR AEE R IR (ML) sV, —FE U AR VA R A AR (mL)
R R ORI AR & TR AR, .
o _ Crano, Vi Vo <3545
m-V, x1000

x100% )

Hrp: P—FEA TP A TR 20 8(%); Cagvo, — T AgNOs bRUEF BT (mol/L); V, —iRiE
Pt i P AR TR AR (mL) sV, —FTIEFEH AgNOs SRAEIE RO A R (ML) vV, — RS BRI A5 DI L AR
(mL); m——FREAPB A i 5T (g) -

N — D WYTUE — LI 8 V2 A IR HL 45 SR AT SE 4, SRTZ 7R R 8L P UG € W2 0.01 mol/L
(¥) NaCl bR HEF - 4P 1 R, B AgNOs I AR B30, ¥ i) FiL AL 52 ETHEE 35 K AL E X AgNOs
BBV 3BTRS, WERIR #hek. S5 0, B h2k A7 e ] A UE s, RIVITIE B0 98K 5 (T
SELL ALY, RYE I RS B AR AGNO, bR AFR & 707979 19.94 mL. 19.96 mL. FIH K (1)iH5HES
FI AT NaCl 3 i 4373 29 0.0097 mol/L. 0.0098 mol/L, 5 5Frilk B [ 22 43 il 3% 2%, H45R
AR, EAE M.
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Figure 1. The titration of standard NaCl solution. (a) For the first time; (b) for the second time

[# 1. NaCl $rAERRAVEE. () SB—K; (b) ER
4. REERS D

RPN, KPR A K Ca(OH), A< J S A ALY, i s ik, ALK T SR AAATI IR
PRATFEL R R BSE (I pH > 13) [6]. ASHIFFE b Bl B = MR B ACRE oI\ 2R IR KIR B G L IB )
pH & KT 12.5. JUWFFC A B0SE XTI 52 4 R AR, (RS € AT BeiE 1 AL sl BEAT 0 b — 4RI
TR, EHERE; 5 4URARGRER A, DABYERE R 14 2 A 3 29 A& oK spoRn 5 A
JEAFIE AR E S R . N 2 A1 3 /LR M, BRAFIVEBR AN S 75, FE3 2 (IR Th AR A Bl i
AL R SRR (T 58 25 1) » (B AE 38 BTG 72 28 i I T AE (19 AN O VUK R B BEAN[R], AR A AT V0T FE 17 AgNO;
BB AR R AR B KT G 9 . ARIE QB RIS AR A T8, e 1R,
D HE— VA b A5 7508 72 45 RS, ASHE T IR SR 8 5 € (1C) 0t A) — e R S8 TR AT
W, I LA EE R R U e - FL AT 5 R Y245 1) (1 45 R AT YA

e 2 o, AAFEBOR AT R I OE - AL S IR N R T & RS B T ORI 45
fmZEHOR, Ferp ke R 3 B 22 R 30%; TR VA AR R th A G, Hai e 45 R 58 7 ikl
TGS RN, e KA 22000 5.3%. 7 AT IR, R rh AR R sk i, 7R e rh Ag™% 5 OH”
i 5 R AQOH LiE, {H AgOH fEH IRk AT N ARAERAE, Zh 2 M I K I0#E o AgoO [ 44, FL M
ARMAG) IR, X — R IAELER MR T e 45 R o 14 4 2 iR 5 R FPoRIA V0 € S5 B E S B, W] B
A, ARSI T AR AQCH PTEE, TR FRNIVE O E JE B0, I BAEIE 1L R iR
T

2Ag" +20H™ — 2AgOH — Ag,0+H,0 ©)
5. &g

SRDTHE — AL IR 5 ¥ mT LA RE TR o 10 U 15 5, AR U ol 2 2 i L M 0 SR ) R 125
RFIEBR AT, SR UE - AL E RIS 45 R 5 3 7 iR 8 SRR Z UK, oK i Z2 550 30%:;
TR AR A MR th A s, e 45 R 5 2 7 il A IS 45 RO i, R 2008 5.3%. 1277
PERAER R GURATEEE R MRS, HMH T & 7Ok AR A st i, W DME AR METT i H]
TR KA B P S T '
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Figure 2. Titration results of non-neutralized solution. (a) Sample 1; (b) Sample 2; (c) Sample 3
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Figure 3. Titration results of neutralized solution. (a) Sample 1; (b) Sample 2; (c) Sample 3

E 3. pRAEREEESR. () Hml; (b) H#m2; (¢) Hm3

dE/dV(mvimL)

10 15 20 25 30 35 40
VAQNQ(mL)

(b)

3
dE/AV(mvimL)



LZL N

Table 2. Experiment results and deviation

2 ANERSRE

oy FE T E(%) i 7 (%)
HH

IC ARHAl A AR A
1 0.085 0.096 0.087 12.9 24
2 0.151 0.143 0.143 -5.3 -5.3
3 0.372 0473 0.372 272 43

Figure 4. Color contrast of non-neutralized solution and neu-
tralized solution after titrating

E 4 hMSRPAEREERHREIIEL

EE&WE

[l 2% 5 Al 70 & JE i R1(973 K1) (2015CB655102); [ 5% [ AR Fl 2 L 42(51178106, 51378116 &
51408597); A1 kg & A F B K R H (2013G001-A-2)
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