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T 100~200 X v ¥ 2 T L2 6D 2BV,
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TH - tz. BRMFITIE AE B DA VY 2 No. 70
RV 2 (BR) 2RV BEREZGORETICIZE
AV ER=ZA 2RV, 7Vyyaavy Y- sRU
t A Y bR=Z NDEE % Table 1 IZ/RT.

A v RO AE BUKFIHR ORI ERE I HEE
EHEE (¥ b7 B8 TIC-31 Bl) ZH1 AgNO;
B TREL. 2013 Gl IT|REL T, 0.006 wt%
BT 0.002wt% TH -1z, ATRENARY MV R TR
FEDHEEIT I, HARSHTHES Ubest-30 HELER
RO,

22 EBRFH*

Tlyyadvy )= MRUOEXY FR=-Z M,
JIS A 11382 > T 3 min FHY EHE 724, 30 min BE
L7 74 —RIBROEBEBFEEZHOTPABL, £hEh
FRENEL. chooEBlzenesh, 2v7 ) —
MARE Ot A Y MAREIFESZ EITT 5.
KEBAK 2 HNO; THRU 12, BEBRRK I
100ml X 27 5 A2 AN, EEKCTHERRIZHR
T5. BHERBOFB A Table 2 KRT. T
100~200 A v ¥ 2.0 Ag,CrO, ¥)XK 200mg %%, &
LT 2min B U IRV EYR, X(1)DERKIGZ5E
e s.

AgoCrO,+2Cl1 —AQAgCI-FCrOf_ ......... (1)

KRG D AgCrO, B U RIGHERY O AgCl 2 FH#
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(No. 5C, ADVANTEC #) <B4 5. L»L, P
IFHEZEE U 72 AgCl O F T3 AICREBELTY
5.2 T4MT v EZTRKImZ A, [Ag(NH;) 5] "
CUTIOHBRZNET . ZOBKROBNELZES |
cm DENVERY, »5RBRAREXNEE UTHEE 405
nm CRIET B, 5 LoELEE NaCl Bz O TR
BERERLTHBE, COREBREL» S ClI- BEICHRE
UTEZL T

3 RRRUTER

31 BEEBHDORER

Ag,CrO, & CI7 L OEBRISZFHET 2 ZOHED
BHTRE, HitwEETHORETO Ag,CrO, Off
HIcES hLHEBREIC > TAEREINS. #HoT, T
XBRILORBEINIL 5D LD BEFERIEE
L. EHPICBNTIE, KARKFBD CI™ oo

Absorbance of CrQO,2~ at 405 nm
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Table 1 Proportional content of the test concrete 00 20 40 60 80 100
(weight percent for cement) Buffer solution added/ml
Cement Fresh Fig. 1 Effect of buffer solution volume on the dis-
paste concrete sociation of silver chromate

Cement 100 ' 100 1:1 M CH3;COOH-1M CH3;COONH, buffer;
Water 55 60 2:0.1M NasCgHs0; (sodium citrate)-0.1 M
Fi ¢ . 300 NaOH buffer; 3: 0.1 M NayB,O7- 10H,O (sodium
C‘“e aggregate : _ 200 borate)-0.1 M HNO; buffer. The solution (100
Agar‘se aggregate . _ 0.4 ml) contains 200 mg Ag,CrO4 and the buffer

mixture : solution (0~ 10 ml).

Table 2 Preparation of analytical samples
Sample Chloride Sample 0.1 M HNO4 Buffer Dilution Final concentration
p added/mM taken/ml added/ml added/ml factor of C1” /mg dm™>

1 17 1.0 - 1.0 5.0 100 6.03

2 34 1.0 1.0 5.0 100 12.1

3 85 1.0 1.0 5.0 100 30.2

4 170 1.0 1.0 5.0 100 60.3

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W X

MW 5N iz CH;COOH-CH;COONH, B EARK % BV
1, BEBROWNNE &S h g 0 B EE I n D
WA d -7z, BERKISZHESSH H5RBRESNE <
B HEBMBREEU AR, NayB,0, 10H,0-HNO,
BEBEPBN TSI EBDD 12D T, XTI
COREABRERANS & & LT

100ml A A7 5 A2 0~10 ml OEFHARK % Nz XK
BAKCERETHZT. i Ag,CrO, 200 mg % FShN
U2 7ML <IRV B 2HE, KRIED Ag,CrO, % iF
MU, FIRIZ4M 7> =7 K I ml 0% 405 nm T
WK ZRIE L 7. SEEHAROBRIMNE L Ag,CrO,
DOfF#EOER % Fig. 1 1RT.

NasGeHs07 (7 TV b ') 7 4)-NaOH EFIBIK
LRI SER 2S5 2205, » o RBME
NayB,O;-10H,O0-HNO; BBEIFEWH DI 5 S/N S 5>
72. X, Na,B,0, 10H,O-HNO, B & AWK % FH W\ 7235
AT, EERUSSEIZERY 2~3 min TEETE NS
B H - 1.

32 TIHYMERKICH TS Ag,CrO, ERE

Ag,CrO, DREEN pH I KE S EEBEIND Z & 13,
FAIZHBARIZEBY TH 5.

200 ml ¥— % —1Z 0.1 M NayB,0,-10H,0 5ml % &
0, KTHFHT 100ml &L, pH7.2~9.2 Tt 0.1
M HNO; %, pH9.5~10.5 ¥ Ti¥ 0.1 M NaOH 7% E &
MA T, &M pH OEEHEB 2T 1. T OBHEE
W& 100ml DA AT T A& VERETCH L. &
NIZ, AgCrO, 200mg ZHML, BUL 2min EVE
W78k, RRIED Ag,CrO, 2FHIL, FHKIZ 4M 7 v
EFZT7K 1ml ZEMU, 405 nm TERIEE #RE L 12,
ZDEIITUTHETIVA ) EFEE TD Ag,CrO, DR
IZ5 %% pH OFBEZF|N1:H DN Fig. 2 TH 5.

pH 9.5 DL ET CrO2™ ORNENZEE L TV S 15,
Zhik

Ag,CrO,+20H —=Ag,0+CrO,2” +H,0 (2)

DRIGIZ LD Ag,CrO, DRI - TH B ERD
N%. pH7.2~9.5 OHEET Ag,CrO, DREEN/NE <
BYO-—EDEERLTVHDT, IO pH FH CEHR
RISETbEs&& LT

A Y MARKRIE, £ XY POKFNUI &5 THE U Ca-
(OH), Dz, BT VA UMY (pH12~13) 22
. 100ml X A7 5 A4 A Y MK 5ml &P
EUTHED 0.1 M HNO; 5ml 2%, FEAKT 100
m & U 72 & K3\ IC, pH85 D Na,B,O;
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Absorbance of Cr0O42- at 405 nm
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Effect of pH on dissociation of silver chro-
mate

The solution (100 ml) contains 200 mg Ag,CrO,
and borate buffer solution of desired pH value.

Fig. 2

10H,O-HNO; B#EEBZRINL pH BLABE L1 &
S5, UNINEA 2 ml FBE & TRARIC pH (LU
W, 4~10ml T3 pH DEIL 0.15 BETH > 12D T,
BREABROBEYLEE LT 5ml 2HWSEE LT,

33 HKEE

BREREILITO LI UTER L2, 100ml * 27
7 A3 5 ml ¥ NaCl A% %, Cl17 BT 1~90 mg
dm™? 1275 2 & D ICHEYICHE L, ZhIZ 5ml kY
EREBEBREMAKEKCERE LS. ®ig,
AgyCrO, 200 mg Z ¥R L, 2min B L IRV BH 1%
KIIED Ag,CrO, B UAERBYI D AgCl % No. 5C DI
HTHERIL .

ZDEE, FRIZPHI T2 AgCl RUMEB D
Ag,CrO, ICEV a0 4 FPRIZABLTWVWADT, 4M
TYEZTKIml 2MZABZHEET 5.

Fig. 3 IZ7nah 5 &5iCCl7 BE 1~90 mg dm 3
OEHETERE L VBREORVREENSB SN2,

34 A2 MR- phOE{LHOIT

av 7 ) — +OWRED HMEM R OMEH %0 RV
PZZEDIEE—RIZEA Y PR=ZAFEMNEEIN, Ty Ya
av 7Y — FOEBHFTICHOONTINS, EH NaCl
KBBRERODCTHEBE U, K/ tA Y b 55% D+ 2
VER=ZMIOWVT, FOFOEILYDOSRET-
2. AV PR=ZA MEFEEZAOCRIIFBL, 0
FRIZCOWT ClI- OBEZHFELL. G- BEELT
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315_ IHEHEARZE % Table 3 IZ/RT.
3 FHiZ13, CH,COOH EFEH AR EZHWIZIBEYD
S o _ EUCK bR U 7z, AREB OB 100% AiH %R L
E THU, CH;COOH EEFmAKZHVLHE LIS
505 ﬁ PIZBWEREZRLTNS.
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Fig. 3 Working curve measured as the absorbance
of chromate ions at 405 nm

&, 17, 34, 85 BT 170mM @ 4 HEBRANE. ZOME
W, RIS kS IT 1986 EOD JIS DRBRFIES I
HUT, BKEE LT 132kg DBEEEZD &,
Cl™ B 0.1, 02, 05 RO 1wt% ICHY4T 5. Hil
DI & 72 DB I 0.1~0.5wt% OFETH 5.
Cl~ OFEE 17~170 mM (602.6~6026 mg dm™?)
DAy bR—Z NI, 2:2 OEAEIZED 100 FICH
Ranphanssicnsd, AEBRKRIIES Tom O
HIALNMIZHY, BIFERE 405 nm Th 5 HBRIER 2
S E UTREEZRIEL 2. » 5 FBRAKRICIE NaCl
EEERVEAY PR=Z MRERAWVW. BohlzRK
ErbEIZ, H5h U DHIEE NaCl KBERTIERL TH
WARERE (Fig. 3) KVERLZ. RERPLELN

t X v b R=Z RO OSITIZT OV TRVER
BELNIZDOT, 7Ly yaarys)—FOBEIDN
TEERUL. XY PR=AFOBEEHEREIC, CI7
BT 17, 34, 85 KO 170mM D 4 S E Uz, 0
rFr7vyyaay s ) — & 30min BEL &,
FREZROTRIIFRL, £OFERICOVT Cl™ 28
ELT.

o UOABLTEVWIHRER (Fig. 3) KVEE
U, ABBRD G- BE#ZKDIZ. £AY PARX=2 b
OBEERBICRER,» oBsNBE2NNE (BEA
#) CH T 100 BELEbOEEPNEKE LTERL
fz. 6 [EIEIE U 7245 RO FIGEN IR EERZE % Table
4 1ZRT.

FHHEME 100% T AENEEIBLE 2~7% TH
0, 2HPELOFERINVHLDDEAY FR—Z MO
& &R RIF R RSB B NI

AN, BB 59 FEIIT - 1o BRI Al O
AEBEDO—IZ «av 7)) — ORI ERRHIE

Table 3 Determination of chloride in cement paste solution

Sample Chloride Cl™ caled./ Cl~ found®/ Recovery of C1™, %
No. added/mM mg dm™? mg dm™*
In borate buffer In acetate buffer®
1 17 6.03 6.031£0.23 100+3.8 104+2.7
2 34 12.1 12.1£0.18 100+1.5 102+2.2
3 85 30.2 30.0+0.97 99.4t3.2 105+2.5
4 170 60.3 61.5%+3.5 102+5.8 104+4.8

a) measured as the absorbance of chromate ions at 405 nm ; b) reference 8)

Table 4 Determination of chloride in fresh concrete solution

Sample Chloride Cl1™ caled./ Cl™ found® Recovery of C17,
No. added/mM mg dm mg dm™3 %
1 17 6.03 6.271£0.25 104+4.1
2 34 12.1 12.2+0.24 101+£2.0
3 85 30.2 30.2+1.4 100+4.6
4 170 60.3 60.31£4.5 100+ 7.4

a) measured as the absorbance of chromate ions at 405 nm

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

w X

RO KPEVET SN TNEY, £ DFHEREDH
TCREMBORER, KBKRD ClIT BE 01~05%
(Gl /water) KB WNT, BEMMIIKLTEI0% LIRT
HBIE? EVWHEEND B, REILZ OFMEREED
DHHEEZHSICHELTH Y, BOLEEEMNIZY

Ly vaavyzy— rhoBEYOERSIEE L THE
M hEEEZONS.

ClI” 2032 HEEEES LN, ehoDHhdrsH
B 72 R E LT, JIS A5308% CIEIRD =2 DR
BN TWA, $78b5, 1) JIS K010l (T3EFHKHR
B fEk) WWHERLL 12 F A VT VEBKER (11) BOEHE
B, i) B U< JIS K 0101 ICHER U 72 AgNO; THE
(77X v 289, RO i) JIS Kol113 (B, &
W, BEBEFBOICERL LBNERELRTH
5. UL, i) OF 4 ¥ 7 v EEKIRT) REHEE
T, BREEEZBEICLVREZLDT, ROEFHORE
£k +9°C LRICT 20BN H B, FIT, BOCHREH/N
0w, BNV ELTENVES 20mm M EDOENV
DBAETHH. COLIBRAMPLBFEIITRI B, X,
ii) ® AgNO; BEE (77 Vv Ak T, av7
) — MERICHEA U 25E, FBEPRER R SDH
PREY &5 TH Y, EEOWES L THERPE> T
AWXR

Zh o DHKICHAAER R, BELEELELS,
UANEBELERE L &5, BREEERHWIZ7V
vy Y aavsyY— rROEEHOERSTEE L THD
HEANEETHLOEELLND.
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Determination of chloride in fresh concretes by
the silver chromate method. Akifumi Yamapa, Yutaka
Arakawa™® | Koichi Karton™* Tadastugu YosHikuni and
Hobouchr * (*Department of Chemistry,
Nagaoka University of Technology, 1603-1, Kamito-
mioka-machi, . Nagaoka-shi, Niigata 940-21;
**Department of Applied Chemistry, Faculty of En-
gineering, Niigata University, 850, Ikarashi Ninocho
Niigata-shi, Niigata 950-21)

Chloride in fresh concrete has been determined by us-
ing the displacement reaction with silver chlomate.
Excellent results were obtained with borate buffer of pH
7~9. The following procedure was used. A 1ml ali-
quot of the fresh concrete solution and I ml of 0.1 M nit-
ric acid were placed in a 100 ml volumetric flask. Five
milliliters of 0.1 M sodium borate-0.1 M nitric acid buf-
fer solution were added and diluted to the mark with dis-
tilled water. Next, 200 mg of silver chromate (100~200
mesh in size) were added to the solution and the flask
was shaken for 2 min. The mixture was filtered through
a No. 5C filter paper to remove any excess silver chro-
mate and the silver chloride produced, and 1 ml of 4 M
ammonia solution was added. The absorbance of fil-
trate was measured at 405nm in a 1 cm cell using a

Kazunori

chloride free blank. A linear relation was observed in
the chloride concentration range of 1~90 mgdm >.
Thus, 3~170 mM chloride in fresh concrete was deter-
mined with a relative standard deviation of 2~7% on re-
peated runs.
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