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Preliminary study of matrix ef fect on
t he simultaneous determination of sil -
ica and phosphate with on—1ine column

FIA spectrophotometry
Yoshio NARUSAWA -and Yasushi NAWA

Department of Chemistry, College of Science, Rikkyo (St.Paul's) University

Nishi-Ikebukuro.‘Toshima-kuu Tokyo 171 JAPAN

Summary. A matrix effect on the simultaneous determination of silica and
phosphorus in mussel. tea-leaves. sargasso and rice flour {NIES CRM) with
on-line column FIA spectrophotometry is described. Volatile constituents
in the reference materials were easily removed on a -hot-plate to give ash.
The resulting ash was fused with a lithium carbonate-boric acid mixture
and dissolved in a hydroéhloric acid solution. In order to remove inter-
fering cations, an aliquot of the solution was filtered with a cation-
exchange resin columﬁ. The acid effluent was evaporated to dryness. The
residue was fused with a small amount of sodium carbonate, taken up in a
dilute EDTA solution, and analyzed for silica and phosphorus by FIA. For

the simultaneous determination of these elements., was used a TSK-gel SAX,
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and the eluent of which was 0.085mol/1 NaCl,0.010mol/1 NH3,/0.0010 mol/1
EDTA. TFor cross-checking., ICP-AES was measured for the analyses of silica
and phosphorus for these reference materials. The agreement of the results
between FIA and ICP for silica 1is satisfactory. whereas for ©phosphorus
dissatisfactory except for mussel. This discrepancy in the phosphorus de-
termination except for mussel was interpreted as being due to the matrix
mismatching between the sample and standard solutions in the FIA measure-
ments. Silica contents in mussel, tea-leaves and sargasso of NIES CRM

were reported in the present work for the first time.

1.

ouf

FYTF A L0 —HBVEFENVTFUvITA—5RAVEFIAERTY Y A B &
VYU RAKREETAHA AAFHEVWREE%®2T 3., YUAh, JrBLUE
OD3IBEAZROABEFRBIFECEETCHLAD. EEFSETHPLCHOEBAA VR BA
SAAMBPRAAEFIAYZRALRFEZAVT., CO3ESZONBHICE T 2580
Bz, SRMFOLUABLIT ) VORKBEREEEIL. S ICIEH
L3, BHSYI rABMESEHO) voasHiZBLT Y77 yAEBELCH
FEE7VYFE-LANDLENRZ. YA€)V T T VT L—0FEREMITY VOFE
BxT-of, $LBEASYRFIAZAWE ) 7F v xa—4%RIZ &b & oA BE
BATOY)AODWMET> . Phold Y AEBRRET) VOLEFEERET L.
HEIMZHET TR VE Y AOEEBETE LRV L EZRHSPIZL L.

BiE. —EABROTIUVALTARRVABALFESBERANLS. ©
ODFEEY VY= oA LY, KBFEOHBBERASLZEBRIETZERCED
THRTEDBLVWHIRATEBNNLESBETSH S, LALYYARBRBGABRIMNL
THIBBATR 25, $LLBEOBRBTY ) IBREOLDICT7 v L KER £
AT A7 vk KRKEBLELTY ) A ABHIEZ20T. YU ARRBICBEBRHTERN,
T, EVEBECHTI2BFOPBEZIY) AOHHRCEABETH 5. DAL
BlaEBEPHETFRFLESH (INAA) PRFFEEXBREXSH (PIXE) O



IOREBRBEANEIHBELLLI2FRPCERBADOBEPBEELZOLVDOTHD
REETHS. LPLIhSOBRLLIVBOANLSONBERATIMH T 20 ER
BRI EBAMTF - BMBETEY, REMBETEL2T—5 3 L0,

EZCOEHMO—DE Y AOEBRBTHY. - THA2OSBEEBRINL TX
o BEBTIHELLBROLERET, 2T, 23r 2ZEBOFHRODLZVWSREL
LT HREMBRS THEIRE BEXR EE KRSEE2HRRLETERLITHNHBL THE
B, KeTr2H54xERALE CORODBRLE Y (BESLRABMOBME%
BRHT2ceBTERLD, AHMOBROCLAEZRLT. Bo5hkKERBY F7
A-KROBRLEIVBRTI08RBETHS, shAFEAERAT2ERSEENEAN
DI%HTH% LA OBB LR THEFCDOT., RER LBFERIT DAL (SargassoT
iF#920%. Rice FlourTHH2% ¢ AP LV KD IEEZZ) .

2. % B

AEBICEH .

TATOBGRBERRETH). TAUEHBETEAVE, TATOBERS
Wit BHAER R, 7523, F7OYE—A—BLUASARBORBE
HNOs: Hp0.: H,0 (=2:1:2) 2oL, —BRHEKR KZTHHFL L. &
BLEBRITATCR)IZFL VABCERBL 2

SHCHEL RN EIAEHAFHOEERN TH 5 Mussel (NIES No.6),
Tea-lLeaves (NIES No.7). Sargasso {NIES No.9) B & UfRice Flour (NIES No.10)
Thofe CHOORBEFELAENRFHOMATEESL VEHBL THW 2.

S RABIERERBFSCTIBMERL, FYr——FTRHL. BE
L. DR TRTCOEBREREECHEL .

B OOW

a) YD AHAWBBMH BHEY 2 VORMKETERAA 2 DOHEANF 2 712
THoH, BBEL L nol/IEBICBL. Ko =%/ — )i THEBELRE. 0.1170g0 ¥
DarvERBS YDA (L.1g) & WEAY YL (0.128) ORAHRTERZLY

— 23—



RPTIHMEALI000CTHERML 2. W& BAWAEKRKICTHEMBRL. 250ml& L fo
COBEBBHO Y AERITL1. 0mgSilz/ml,

b)) VYEBEIBEBHE HOC RT2HHMERLLEEKRKYYBZKELN Y L0
0.7167g% FER L., K THML., EBIS00nlE Lz, COBHEOY VBEA A VG
B2 1.00mgP043 /ml (0.326mgP/mliCAH ) .

c) BHME. TVI/T7FY (V) BERBLUTZTRAILE VBB TS DBEWIE
i@ hAETHEYEL 2.

d) PhrY v 2 A BB ELEBEEBRHR MusselD EBIWCH L TiE. w8 Y v 2 2BH
CEEBBREILTOLODRRHARLE., Uy 2 AEH: 1.280KEBEY F20 4t
ROBEAD (1:1) 2153MOHI000CIK THEBL 2. WKk MBS %1.0mol/l1E
BICEML, AUEBIRT 250mlicHM U, SEEK : 0.40mgAl3+, 8.0mgCa?*,
1. 0mgFe3*, 2.0mgMg2*, 1.0mgMn2*, 8.0mgK*$H &£ ¥ 0.40mgZn2*% 100mlK Y T &

LY AZAT7IA2RXTRAL., 55O MY v 2 2BH. 2.0mgSild, B LU
18.4mgP043~ (6.0mgP) 2 MA TAR THRETTHHALL., COBHERABIBNT
HEABHBREEEBRROT M v 7 A BE2—REH k. 5.mMOERBHREZE A
TURBMBELN T AKREL, HTEBA A VERELL. UTOREIREGCERL
LbDLRAETH S (BE c).

e) REHBW MusselZIADEERAB OSSNV TR, B O0BEOVY A&
D VvEEC—-BORBEBREY. ThZThOFBBHE»LOMEREE O BWD 2501K Y
ITFLUYARTIAAPTHUMETCBEKTCHER T L THBLE. O
BHRARCBNTHRHBR L EEBHEROT MY vy 7 ARBEET —BL TRV,

¥ &
a) AVWEFIAZBREBR? L ALLZLDOLRABTH S, Fig. HIHIBE %R
T. %iBIX JASCO model FIU-300, 8u 17 ©— - 4 )b, ~JASCO 'ASB-200 ZE KB 1H &

. B X TFIASCO UVIDEC-340» 54 2. AW L2 —% — & Chromatocorder 11&
12 (System Instruments Co.) ThH 3. T A w ¥ —it Erma ERC-3512% A\, RO
RERET->12., 2=k FE. RG24 WMRC, (OF0.5mm, 2m) & Kk FRC, (ORR
0.5mm. 4m) B LUHEED 4 LBC ([O#0.25mm, 2m) 2RV T, MIEOFL. 0w T
JUuYFa—~TThHd3, BB ORKAIE Ivaki-glass model PC-351%4K & A W 72,



A4 7NOBRITEBD 2 150°C, 3 : 250C., 4 :320C. 5 :3710CTH B, A
4 DB E. TSK-gel SAX (TOSOH, 150mmXx4.6mm i d., Sumk) & F W,
b) AW ICPEBERIHIK THERENLZLbODERELTH 3.

Degasser

- Eluent

Mo(VI) |

Ascorbic
acid

ml/min
Fig. 1. Schematic diagram of FIA manifold.
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Table 1 Sample weights{g) taken and dried of NIES CRHW

Sample weights(g) Moisture

Sample NIES No. taken dried loss (%)
Mussels No.6 ----- 1.0030 ----
Tea-Leaves 1 No. 7 1.0015 0.9801 2.1
Tea-Leaves 2 No.7 1.0145 0.9798 3.4
Sargasso No. 9 1.0090 0,9053 10.0
Rice Flour 1low level Cd No.10-a 1.0121 0.9354 7.6

med. level Cd No.10-b 1.0046 0.9238 8.0
high level Cd No.10-c 1.0065 0.9305 7.6

* The sample dried in an oven at 85°C for 4h was taken directly.
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Fig. 5. FIA signals for rice flour.
Table 2 Analysis of linear regressions
Sample Species a b r
Tea-Leaves | Si02 _ 0.0175 0.6355 0.9397
PO43- -0.0733 0.4052 0.99994
Sargasso © 8i0; -0.0418 1.0079 0.99994
P043- -0.2329 0.6177 0.9998
Rice Flour & Tea-Leaves 2 Si0;  0.0349 0.8028  0.3992
PO43- -0.1729 0.4851 ~ 0.9999
a:Intercept, & :Slope, r:Correlation coefficient (See text).
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Table 3 Analytical results of NIES CRM

Sample Si0; (wt%) P{wt%) Remark

Hussel 0.1594+0.010 0.79 +0.061 FIA
0.155+0.001 6.80 +0.01 ice

Tea-lLeaves | 0.0444+0.002 0.340%0.020 FIA
0.049+0.00) 0.3674£0.002 ICp

Tea-Leaves 2 0.044%0.002 0.330+£0.020 FIA
0.0484£0.001 0.3634+£0.001 Icp

Sargasso 0.17040.002 0.251+0.046 FIA
0.169%0.049 0.275+£0.003 Ice

Rice Flour* low level Cd 0.094%0.006 0.330%0.027 FIA
0.09210.001 0.354+0.002 1cP

med. level Cd 0.060+0.012 0.304£0.609 FIA
0.053+£0.001 0.324%0.001 1CP

high level Cd 0.044+0.006 0.303+0.046 FIA
0.047+0.001 0.348+90.002 icp

* Cd contents for low level, medium level and high level Cd are
0.024, 0.32 and 1.95{(u g/g). respectlively. (/. K. Okamoto, Fre-
senius Z. Anal. Chem., 332, 524 (1988).

CCTYFSi0,8 KPP O -2 HBTH D, CDIMEH MasterBHRTOBE

“ o

THd. )V UBIZONZVBITTCPOSEERIBELZ, wtBFRATEEIN S,
wt% = (ppmEBEHF x 10°2) /w

EELwEHABMOEREERTH S, Boni-#H dTable 3I/RT. Cross-check®
HE)THil OMasterBHIC OV T TR T ICP-AESOBMEA.IT-ohe YU AROSNT
BEEHEITREEBETH LB Y ROV TidMusselZBBWTFIADKERIE
ICPORBRLOIOBHETH/NE S > I, Tea-Leaves. Sargassod & (fRice FlourT
HEERREC Y ABETY VORBEBRABCKTHFRLUTABLLOTE I A
METCTIY v 2 2ANBROBEEE2Z T RLEELZONE, LALYYART MY v 2
2DEBCELTHBTRWEEZEZOIhZ, LY VORBRBHREIVWTHLLY K an
BOEER>TWVWS (Table 1) . T HIEFIHYVOEBENINSNWEEE—2HEHED
BNFIHENn2s2cL5ER TS, LALZOBERBEEDOL Z AW T2,
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