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ICP-AES 2T, ME/ us(Ill) ROZ7as(VI) OSFIEREZRAA72. pH 249 13 ITFREL
7220 5 100 pg LI T %2 S EEBHAR 100ml 12, = Y ¥ HA4 b 100mg Z2EMNL, EERTH 10 51H
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70 L (1) BEREVAIR: FOLMZE TERBR 7 v A
(WiEE 99.99%) % 0.500 g TREX L, &M (1+1) THAMK
U, KT 500ml &U7b D% 1000 ppm FZHE 7K &
U, KTHERUTHWN.

70 L(VI) BEEEKR: R BoL5 i HEE R
(1000 ppm, FIEMFETER) ZAKTHERL TR,

AKiEg T Milli-Q Labo (HAIYATY IT v F
B Az ko TRBL MK ZER U 7.

Z OIS Z F LTz,

2.2 & &

A a-BTITENY -7 v Y v VB ICP 0
SHTEERE SPS-1200A 1, FEN T ABUREE £ 7 T 4
WO FTHERLU . XS0 RITHEFERE
2400 &/mm T&H 5.

TRYYHA FOARRICIE, G T AT M T
A= 7 L—=T7IZ, FHE(LES 1200R ) —-T ¥
- —ERONYTHEAL.

ERPOREFE I, BEBRBAIA T -7 Ly 7 X
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WY LAERBETIVI =9 A% CaO/ALO, B 6 &
2% K OITHEL, K/BEERE 20 &5 &5 12Kk%E
B, A—b7V—-T7RHT, BE 80£1°C, 300 rpm T
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LY AL POHEE Fig. 1 (IK/RT. DD Ca
JRYE>OAIRTFCeHEnREREMEHS, 2
TLEETH D, ZOEED SBEMEOHRBITIRT D
DTIELBEOHLEVIBENH BT, JusrbHELL
PlELTE, b)Y MERERC, HBEA A &4
FURENFERETH D7 U LBA 4 ¥ HIREENICEY
AFEh, ZulsRxT Y rH 4+ (3Ca0- AlLO,:
3CaCrO,-32H,0) 24T 5PV L ah T b,

4 E B BAIF

70Ah 100pg LT 2ECHBAK 100ml 2, 3M
KEEIEA Y Y LT, pH 2% 13 ICHEST S, =) ¥
A4S 100mg 2N A, PIREEEEHHT, BEHT
10 7P ZRES. K7H A4 X 100pym OF 710 v 8Y
AVT Ty T AN~ (HE 4mm) %=HOES|FS
U, ZOus(lll) 2#&CHEME (= h) 44 ) &0
A(VI) 25CHMEICH#T 5, B 4 M ERE 10
ml THEBRL 128, K10ml BEEZHONT 745 —%
e L, BIZKEZMZ 25ml &4 5. b ORBHA
#IZDNT, Table | ISRTRIERUHEZHNT, 704
DORNBEZRET S, 70 LBNBL2SH, TEBRE
K-> THE N7 0L RUZ0AL(VI) OBRE
By o, BBARPOE A DREZRD 5.
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Fig. 1 A typical structure of Ettringite

(A) projection of the structure on (1120), (B) projec-
tion of the structure on (0001)

Table 1 Operational parameters and analytical
line
Carrier argon flow rate 0.45 1/min
Observation height 13 mm
RF power 1.2 kW
Plasma argon flow rate 18.0 1/min
Coolant argon flow rate 1.0 1/min

267.72(11) nm

Analytical line for chromium

ppm 7 O A(IID) SR EZH Wz, BREE, T hYvr
APDEBRDITHBLANYTILRETIVIZY LDHH
FHEZ T2, 267.72nm (4 V) 2RV &
HA2ARBROT 5 X HARBIE, BHREIIHF O
HEARITILV, £oT, #NEN 1.0lmin~ " KU
1801min~' & L7,

5elel F+UX—HAFROEE BSABRHIE
GRS Z—EEL, FXYUV—-FAHKEZ 034~
0.47lmin™' WAL S € 1245R % Fig. 2 K/RY. 71
LOFIERE (§) EBEABRORINCE > TEL A
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Fig. 2 Carrier argon flow rate on signal to back-
ground ratio

Concentration of Cr(III): 100 pg/100 ml (pH 13);
Analytical line (nm): 267.72 (II); O: signal; &:
background; [1: §/B ratio

5. LU, WMEFEICENTS L, 77 A<REDCK
TIZL ORI BEDK TR NI, —F NN 7757
v RBE (B) &, FrYVY—HTAREBOEIMHENE
TUk. &oT, Fr ) Y- AREL, KD S/B
SN 0451 min~ " & U7z,

5e1.2 EREHIDZE F+)V-—FTARERK
VRSS2 —EE U, SEELNE 0.8~2.0kW 122
fbx w7 48R, BREEHT 09kW IZBWTRAKD S/B
BB, ULrUEEEHAISENE, pH FHERICHN
HAKEEILFT FY Y AD Na RKBEIEAY YLD K 5
&, BREIANF-DEVTROMEBIC LY, BIEMIC
EoroxpRont., koTEARENE, BELOL
BEEZZEL, 12kW & L1

5¢1.3 HXFIORE TIA<olbtEs (B
AR a4 IvE) @, /B ~NOEEIZODNTHKRETLIZ. #
HEE 13mm KBWTHEKD §/B gL,

52 REH
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Fig. 3 Effect of pH on the collection of Cr(III) or
Cr(VI) in Ettringite
Concentration of Cr(III) or Cr(VI): 100 ug/100 ml;
Ettringite: 100 mg; Stirring time: 10 min; O:
Cr(111); @: Cr(VI)

DEHREGROBEIIEIE Lo, =YY H4 b
DEBSFTHB AN T LWSBITHFET 120, < b
Yy s AR EITLARBASEEEAOND.
o T, B {7 oa(ll)} 2B TERLU BRI
W5 FBEOBHE {7 a (VD &, ehehv b)Y
7 A REDETERURERZHNT, &4 OFEBHA
WHIZB 570 LBEARD 2. SEBARBEICE T 5 H
ERMERWIZGE, S/IN=3 958, BERAIEH
40pph THBH. X, 5 HOBVIRLANEIT- 128
&, EHEERELS% LITTH- 1.

53 pH OE

TR YHA M, BRMEFECERESENT 51
&b, TNHVEBETUPERTE 2.

70 A (1) X7 a s (V) % 100 ug &t bHA
W 100ml IK2WT, pH % 8~13 Dl L& b+, =
FUYHA b 100mg Zi1%, UTFEBRIECHE-> THE
Hbdr7sarzERUER%E Fig. 3 1ITRT. 70 A
(III) L pH8 HTIAVEE IM (pH 14) ITBWL
T 100% I WEIRE 2B, L L, pHI12 IR T
i3 pH MEL 531251 T, EIREROBFHRENSEL
D, pH8 KBWTIRIT M) ¥ H A4 M HBZLEBERLTOL
5 EMEBOHLONI. —F, TVAVBREN IM L0
LB EENRSETR T 5. COEETIET Y U F
AN, PEOBRLTNDEZEEZ X RHFICE-T
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BB U7, Z70a(VI) @ pH8 BT VA YEE M
DRIZBNT, T Y YA bRzERHS NS
o, ZOEEOBEPRIBT A2 T A(VI) REEL 12
LA, mIMLBorsuspians. #-1T, 7
T A(I) OfZ<IKBIF S pH % 13 & LT

54 HEREEEOE

7u A(I) X7 as(VE) % 100 pg & R EHA
B 100ml IZ L, = MY YHA4 b 100mg 2Nz, »
SEAEBEOEIRE % Fig. 4 IZR9. 7 0 A(III)
W, PERYERE 3 O TN 5%, 10 5T
100% OEYERZ/ 1. 7as(VI) &, 15 B> =R
ETCHEMEICIBRE I st B, »EREE
FEAHTEREORHEM 2 ZR L 10 5& L7z,

55 T hYLHA I NEOZE
HABEHICT s b VA4 PBIZDOWDWTREE L
foo 70 A(IH) % 100 pg & BEBHAK 100 ml 123
U, MABZ ) w4 MEAB(ILSE TEBRIERT
S, ThYYHA M ER mg x5 120, BIERIE
90% Aitk& Ttz T hYYHA FEOBEIMZHENE
WIS A ICHEMU, 70mg MLLT, & 100% OE
WRBFoNI, F-oTT M) VA4 &I 100mg &
L.

5¢6 70OL(II) DRBRUIEE
BRHBRALTOHNTRZERT 5113, BiEsED
AABE S ATE L 10 5, _

T Y YHA MRIE% 100mg &L, 719 A(II)
100 pg B HABAR Z, 100~1000ml D TEIL S &
RGAOHINEZ KD 1. FO&EER, 200ml Bl ETIE
T hYVHA b 100mg ZRHVWIEE, EENSHZ <
PARERETH 12, 2 I TRPRKEIFZVESIE, =
)AL PEEENESEEZEICUT.

22Tz A(II) 1.25~25.0 ug % & TEBAR 500
mliZ, ThYYHAL b 500mg aFNWTERLIZEC
%5, MR 98~102% HEH Nz, X, ABBRK
1000ml iKW T HiTolc & A, FIFRAETERIE
L.

B2, 70 A(VI) 50.0 ug % & BHAIR 500 ml H
IZ, 70 A(IIT) 1.25~250 ug % 317 & ¢ 5 5IE & % &
ATz, FERZ Table 2 1289, 70 A(II) &7 0 A
(VD) PEEBEHEL TV S E X, XHEELERN 1/40
Mo SEERLBEHITHENTD, FUEIE 96~103%
LEEWETREEREEF.
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Fig. 4 Effect of stirring time for the collection of
Cr(III) or Cr(VI) in Ettringite

Concentration of Cr(IIT) or Cr(VI): 100 ug/100 ml
(pH 13); Ettringite: 100 mg; O: Cr(II); @:
Cr(VI)

Table 2 Results of concentration effect for Cr(III)
from large volumes of solution containing

both Cr(II1) and Cr(VI)

Concn. of Cr(ITT),  Sample Found, Recovery,

ppb solution/ml  ppb %

2.50 500 2.50 100

1000 2.46 98

5.00 500 5.00 100

1000 5.17 103

50.0 500 48.0 96

1000 50.5 101

100 500 99.5 100

Concentration of Cr (VI): 0.10 ppm; Amount of
Ettringite: 500 mg

AHFEIC BT 527 0 L (1I1) OFZ < KGR

BAEZN., ThY AL FokEEs S 7 a A1) O
FLRERERTHE, OH” BHMRUES, =M
HA MEEANOHB, N3 b)) v A4 FNEAEANDE
SHWERENEBZ SNBD, ThDHD/IZDNTI,
RIEREHRTH 5.

EERZITHICYK 0, RROFEB L X HBEIIEIC & B 7

Wz B2 HRRZERERHREEBE LR R
#HBUET. X, IR THOVEEZn - ZEZEBE,
HREEMSAIBHLUET.
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Determination and separation of chromium(III) and chromium(VI) with Ettring-

ite by ICP-AES. Akinori Isozaki, Tomohiro Narukawa and Tadao Oxurtani (Depart-

“ment of Industrial Chemistry, College of Science and Technology, Nihon University,
1-8-14, Kanda-Surugadai, Chiyoda-ku, Tokyo 101)

A method for the individual determination and separation of chromium(III) and
chromium(VI) by use of Ettringite is described. Ettringite, 3GaO-Aly,O3-3CaSOy4-
32H,0, is a hydrate of a cement mineral, 3CaO-Al,O3 or 4CaO- Al;O3-Fe O3 is gener-
ated during the begining stages of hydration of the cement with gypsum and water. In
this work, synthetic Ettringite is applied to the collection of chromium(III). The analy-
tical procedure is as follows. To a 100 ml sample solution (pH 13) containing less than
100 pg of total chromium, 100 mg of synthetic Ettringite is added, and the mixture is stir-
red for 10 min by a stirrer. The mixture is separated to a solid phase {Cr(III)} and a li-
quid phase {Cr(VI)} through a membrane filter (Teflon® MF, pore size: 10.0 um) by
vacuum filtration. Solid on the filter is dissolved with 10 ml of 4 M hydrochloric acid,
and the sample solution is diluted with water to 25.0 ml. The sample solution or liquid
phase is introduced into the plasma using a concentric nebulizer. The emission intensity
of chromium is measured under the following operating conditions: 267.72(II) nm line
for chromium, carrier argon flow rate at 0.45 1/min, RF power at 1.2 kW, and observation
height at 13 mm. By the proposed method, chromium(III) is separated from chromium-
(VI),and chromium(III) is quantitatively collected by Ettringite from 100 ml to 1000 ml
of sample solution.
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