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Atomic Absorption Analyses of Arsenic, Antimony,

Tin and Calcium in Rocks
Shigeru TERASHIMA

Abstract

The micro-amounts of arsenic-and antimony in silicates were determined by the atomic
absorption spectrometry with an argon-hydrogen flame and arsine and stibin generation
method. The difficulties involved in the determinations are interferences of platinum ion and
nitric acid for arsenic, and of copper, cobalt, nickel, iron ions and nitric acid for antimony. The
micro-amounts of tin in silicates were determined by the atomic absorption spectrometry with
a premix type slot burner and argon-hydrogen flame after extracting tin (IV) iodide with
benzene. The macro-amounts of tin in tin ores can be determined by atomic absorption measur-
ement in the nitrous oxide-acetylene flame. Calcium in the silicates were determined by the
air-acetylene flame. The measurements procedures are as follows.

(1) Arsenic in silicates. Take 0.1 to 1.0g of sample into a Teflon beaker and add 2 m/ of
HNO;, 5 ml of Hy,SO,(1 4+ 1), 10 m! of HF and 2.5 m!/ of 29%,KMnO,. Heat until SO; fumes
appear, then add 3 m/ of H,SO,(1 + 1) and evaporate almost to dryness. Dissolve the residue
by heating on a hot water bath with 20 m/ of 1.8 N HCI. Transfer the solution into a reaction
bottle and add 1 m! of ferric chloride (Fe 10 mg/ml), 1 m! of 40%XKI and 2 m/ of 20%, SnCl,
(in HCI), then allow it to stand for 10 min. Add 1g of zinc powder and immediately connect the
reaction bottle to the collection vessel and allow to react for 90 sec. by agitating the mixture
with a magnetic stirrer. Introduce the generated arsine to the atomic absorption spectrometer
and determine arsenic.

(2) Antimony in silicates. Take 0.1 to 1.0g of sample in a platinum dish and add 3 m!/
of HNOj, 5 m/ of HySO,(1 + 1) and 15 m! of HF, then evaporate near to dryness. Dissolve the -
residue by heating with 4 m/ of H,SO,(1 + 1) and 10 m! of 10% tartaric acid, then evaporate
to 10 m/. After filtrating, add 5 m/ of H,SO,(1 + 1) and dilute to 17 m! with water. Transfer
the solution into a separatory funnel and add 2 m! of 209, ascorbic acid and 0.5 m! of 0.4M KI,
then extract for 3 min twice with 10 m! portions of benzene. Wash the combined organic phase
twice with 20 m/ portions of 5M H,SO,~0.01 M KI solution. Shake the organic phase for 3 min
with 10 m!/ of 0.2% EDTA solution. Withdraw the aqueous f)hasc into a beaker and add 3 m!
of H,SO, (1 + 1), 3.5 m! of 30%H,0, and 0.5 m/ of magnesium sulfate solution (Mg 10 mg/m/),
then evaporate to dryness. Dissolve the residue by heating with 25 m/ of HCI(1 + 1) and
transfer into a reaction bottle. Add 1g of zinc powder and collect the generated gas for 120 sec.,
then introduce it to the atomic absorption spectrometer and determine antimony.

(8) Tininsilicates. Take 0.1 to 0.5g of sample in a platinum dish and add 10 m/ of HF,
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5 ml of HCIO, and 3 m! of HNO,, then evaporate to dryness. Dissolve the residue by heating
with 5 m/ of HCI(1 + 1) and transfer the solution into a separatory funnel and add 10 mi of
HCIO,, 0.5 m! of 50% sodium hypophosphite and 5 m! of 5M Nal, then extract for 3 min with
10 m/ of benzene. Wash the organic phase with 16 ml of 5.5M HCIO,~0.3M Nal solution.
Shake the organic phase for 3 min with 10 m! of 0.6 HCI1-0.004M MgCl,, then withdraw the
aqueous phase into a beaker. Cover the beaker and put it into the boiling water for about 15 min
in order to take out dissolved benzene, and determine tin in this solution.

(4) Tin in ores. Take 0.1g of sample into a nickel crucible and fuse with 2g of sodium
peroxide. Dissolve the melt in 80 m! of hot water and transfer the solution into a beaker, add
30 m/ of HCl and heat to near the boiling point, and then cool, and dilute to 200 m] with water
and determine tin.

(5) GCalcium in silicates. Take 0.1g of sample into a platinum dish and add 4 m/ of
HCIO, and 5 m! of HF, then evaporate to dryness. Dissolve the residue by heating with 2.5 m/
of HCI(1 4 1) and 10 m! of water. Transfer the solution into a 50 m/ flask and add 5 ml of
strontium chloride solution (Sr 40 mg/ml), then make up to the volume. Prepare a series of
standard solutions by taking 0 to 20 mg of calcium in 100 m/ flasks. To each standard solutions
add 10 m! of strontium chloride solution (Sr 40 mg/ml), 6 m/ of aluminium chloride solution (Al
10 mg/ml) and 5 m!/ of HCI(1 + 1), then dilute to the volume.

The limits of detection were 0.04 ppm for arsenic and antimony, and 0.4 ppm for tin in
the silicate samples. The relative standard deviation in the determination of 0.5 to 10 ug arsenic

and antimony was 3 to 9%, and that of 2 to 100 ug tin was 2 to 9%. The methods were satis-

factory applied to the standard silicate samples, as seen in tables 7, 8, 11 and 13.
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BFRAEC L E8BEETOLE, TVFEY, X
R, ANV LOEREERESL L

ERBLIVT T v FEVOREICIE, ThODORFER
EHOAFICEL > TRTRIL, ThE 7o r—Kk#E
TUv—AICEALTHET 2HEEAvie. eROER
R BHFRSOEEIVRL, BRET7uw -
B —E RO, Wi, 7 o bkEm B v v
Bh Y)Y LATHMRL, FEER OB L TR L,
%, avfbp Y vha, HE—RX, EiRE ML T
KRR ERESE, EELE
TUFEVORBRBRZBNTE, B, =y, asn
b, REBTUFEUKEORLEEZIHIT B0,
HIERS L ODHEPLETH - 7. B R, Wi,
7 v bRFEBTHEL, HHBR X CEAR THEEL,
TRAVEVER, VLI Y T AEME, TUFELE
ke R THESBL OB ER L

BRI WERER 0.04~10ppm D EEB I VT VI E
VIRERFETHY, 0.5~10 pgp e FB LT VFE
VORBIZRITIESREIZI ~ 9% Thote
TOEBRERHMED 2 1Y, R EBERR, HER, T

v bKFEBCTHM L CHERCHRML, BERB, KE
YVAERF RY YA, 3 vk Y T AERML, AX2
T E R THHSBE LD b SRV T AR
DEEBRCHEHBEL, TATr—KEZ7V—-LTEEL
fo. BgkaBEBEEZRAWEZ LR T WER P 0.4
pPmREELL b D R XRERIFREE CERETE 5.

FAPORARNL, REEEBRMT Y U ATREEL,
TR CHER LD bEBRLER—~TEF LV 7L —A
ERAVWTERLE.

FWEER O vy T aix, R E2BEER, 7ok
AERTHE LI O DHERTHEEL, X ey FYL
M2 TREEKELL, AbvyFUL, TAI=TA
PEULEERKL b, BE—TEFLUYTVL—LT
EE L.

1. #%

ERITEH O 7 v— a2V 3RTEGERIE BV T
BEOEWTRTHD, TVBRETF LROSHFERDR
WZ b o THFFIEHRESh Ty n
(1971) FREABE I VLT v =Y ATRMBE LD bR
HBCHEL, ZR—TeFrrvrr—azfnttr
x5 10 ppm BEUEOT7 UV FEVEEELTVS,

ml
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BEFRBBEC I BEROERE, T7VvFEy, 2X, IAVVYADER (5 W)

LB LRI VEBETO T U FE VR ELIMETH B
TOERRETH 3.

HEEHE, 7rFEURERREHNMOAEICL > TE
TRILL, TheET7ArTr—KE7 v—LIEALTE
BT a5BRRBhbhakoichole. ZOHFEIRR
B0 ERNTHRE—Bic7 Vv —LHICEBA TE 5 &
L, TU— Atk ARNBEDRNT L REMPD 0.02 ug
DERBLOT v FEVIRHTE 3. 11AES (1973) 1
ZOFEEKFO L ROERCEA L, AL (1973)
EHABIVCECL IO FTOEREEELTNS, TV F
FLEROVWTH, BB (1972) ik - TEBAHESED
BRI, KEBRTRIOFEE KB WEES
MELZRBIVT VFEVOERIREAT 22D, 3
NI, HFERSORE, THOMEIFER EEREL,
EEHEEHEY L.

ARDRFEIT IR e ER—TF vy, B
BILBR—TEF Ly, BR—AKET7 V-2 EBRHN
Bh, 203 bEVRBRECENDIXER—KETL—A
T, Mowpan 5 (1970) {370 7 v— b % K ERIR
BCEATHIHFETTVERER Y CEEN3 2 ppm L
EDORZEEBEL TS, TAI—KET L — Ai3H]
BOVWTRIVLBEVWRETR ARSI TES 2 & 234
BT (Kann 5, 1968) 23, JWERHESHT 2 ¥~
ORI A BBV, RERTEERSOPE, X
DHMEFER LEoV TR L, BREEMSI L,

WRLERE—TEF L7 L— A%, ALOSFICE
WTRER TNV U—KE 7 L—ADRL/50TH B2,
HERSOEEIMONTRDO 7 L— A X VP RWEHLE
BV, FAREAZEAROS VAR CII#ERLY &
SHERETICERTE 5.

ANYY LDOERIBNT, BBRLEE—TEF LV
TU—AERELEL, 7A=Y AR EOTHR R
W, AZF VDD TR VSRR EPENEELE
%, MBE (J930ppm PLE) TR/ A ADKEVRE
Bhd (8, 1972). 20k, MEINVY T LADEER
CEERILERE—T e F vy 7 v—LRBET 558, v
BEFINY T ADEETRE—RICA e F TN, 5
VE VR EOTHBIMFIRELRMNL, E25—7F L
TJrv—reAnWTEETS. A 207TREBCIA e
VF 7k 4000 ppm BIFFESEDB LIZ LA EOTEHIH
HWTE (F5, 1970) DV v — L AA-T8IRIEERE G
TN =Y AR EDORERESITEIH T & 2o
fe. ZOREO—>IEREAKEZ R AL 207 Bl
3.5 TH B LB 3N, Z 0BEITIERERICD
—EEDT V=T AEFRMLTHIELZ.

T OREO—EILT ClEEHIc AR E v (F8,
1974, 1975) 2, FIAFOEEOLDZOBE CHF D
7z,

AFFEEBIROICHY, REERREREL 2D
WECREEBEBEOFRAEERD LI, BrERRBE
B & olk. WERRESEHEENIOIX, HERAX
BHORMEE 5 137, ELBILE L RT3,

. B KE, NERE

2.1 B =

ERFERE (As0. 1l mg/ml) : Z@{kerFE (As,Os)
0.132g% KER(LT M U 7 AWEHE (10%) 20 m! c¥EfR L
TeDHKTHER L TERI!, 000 mliz Lz,

TUYFEVEERKE (Sb0.1mg/ml) & B T UF
E20.100 g 2 5iER100 m! (\ZJIBWARE LD A THIR
L CEREIZ1,000 mljz Uiz,

2 RIEHERTE (Sn 2 mg/ml) : &8 2 X1.000g% H&
b ERAWTHERLI0 m! TINERME LznD, HER (1
+1) THRUTEMS00 mliz Lz

AT LEERE (Ca 1 mg/ml) : BElRRER D )V
27 A% 100~110CTEIE L, 7 D2 497k ZHH TR
R L7720 LK TIERIZ], 000 mliz Lz,

BEiLE—2 XIEBAE (20%, #EAY) - ksl
F— AKX+ 27k8E40 g 2 3EER200 mIC R L 7.

IYEh YD LRHE (0%, EEREY) - Hikavie
B Y 540 g % 7K100 mliZ7EfE L e

AT (Fe=10 mg/ml) : LB @k - 6/KiE24.2¢
10 ml & 1500 ml DKICEM LT

FRIVEVEREBR (20%, #EFER) HRL—7
2 3 EVEE20 g & /K100 mljc Y LTz,

EHMNE - ALK RESNRIS L U EAY v — v
NT oy Yol X —EAESREER L.

SYfbF rUD AR (5M, SEHREM) kv
fEF b U 7 25150 g % 7k200 ml/ C¥FAE L 7.

AT SRR~ SRV A0.33 g 2R (1
+1) 200 e BB LIDOBAKTHRLT2 L L Lk

2 bOYFULRRK (Sr=40 mg/ml) : EERREILR B
v Y F YA e 67KHE6] g BKICEEAE L TH00 miz Uiz,

FIVE =9 LIARKR (Al=10 mg/mi) : iEA T VR
=17 124.6 g K400 mic BEI LA R bika iz T
BRLIEOL, AT500 mliz Uiz,

2.2 & 72

LEBIOT VFEVOERICE, BESYy—Lv AT
v a2 AA— 1 ERFETEOEOITER & AENOME
HREEMBEBASD— 1 ARBIVCHNBO N 7 ARK

3—(55)




wEREFT AR B26% 5 25

Table 1 Working conditions of this study.

JARREL{Q‘S"]SI_? \ JARREL AA-781
As Sb Sn Sn Ca
Wavelength (&) 1937 2176 2946 2946 4927
Lamp current (mA) 10 12 8 8 12
Slit width (mm) 0.1 0.1 0.075 0.075 0.075
H.L.B. (mm) 10 10 13 8 10
Ar flow (I/min)* 8.0 0 9.0 — —
[ H, flow (//min)** 6.0 6.0 4.5 — —
Flame / N,O flow (//min) — — — 6.0 —
Air flow (//min) — — — — 13.0
C,H, flow (//min) — — 4.5 3.0
Auxiliary Ar flow (//min) 4.0 4.0 — — —

H.L.B.: Height of light beam over the burner
* Air flow meter  ** C,H, flow meter

SRR Lie, BBETHEEEIR (Br 7 v E
), eR (v=xFrr vz, 7roFe s (A
DHRERIET V7, THIv—kFT7 v—»~h, KBHHR
vy h)3—F— (0.5%x100 mm) Z2{FHL%.

AAB LTIV VY LORBEIIE, BRY v —Vv AT
yVa AA-TBIRIZER L, 2 X (EBRF VER), vv
YU s (HB) oPEREs v R L. A0
ERICIE TV r—kET L—2a (0.5x 100 mmo7kE
RAwy bA—F—) BRUHEBLERZE—TEFLV 7
=25 (0.4 %50 mmDKkLEHA r v FAA—F—) B HN,
AN Y AOERBRCRER—TF v 7V —bEEA
L7z,

2.3 A E &£ &

AEBRICBIT BB OWESM % Table L iTRL
Z. BRI VTHhOBESICO>WTLREBRENCE
B8 EEH Uiz, Jarrer AA-T81EIGIX, 71— A
KR E IEIEFIEBREEHZ ENTES. 7T
V—KEFETZVv—LERWBEZAXDOERIBW T 3 EE
BEHD L 1EDOHEARL BDRTH2EORENELL
fo. FOMORSDOERIB T b b3 H T RREE 3
L, 74XV REL BBOTRHIZZ LbbRWER
BERBRECHELNAME R | HEBEE TR Z ko
7.

3. ERBIUHBREER

3.1 EERER KUEMKEKOZEE

3.1 e ROREICRIT HEERE

b{bAkFE T LT r—KR T V- LEALT, RT¥
WD BHED, ERNEEFC VT, LIRS

(1973) BXUHHE (1973) PEMARIERERE
LTWa, B ERE L efkFEe—EREHE L
DET7Vv—AIRBATLRERLFEICHFETHY, BE
BRETHELKELEE Y V- LB AT HETDH
B, EMEMESKCREREIRDLRREY. Thb
DREESEIC L TRERER RO LI TED .
3210 pg LT 2 S 0eWiR19 m! & FOREHRICAR, B
HHE 3 ml,40% 3 7k U 7 AEEIK | ml, 20%HkE—
ARWEERYEHE 2 ml 22 T LBEL, WIOSRHHE
T 5. HEepRL 0ga A (10x10 cmd 1) k@A T
Mz, b KEER L BEEBYERT 3. <7k
FA v I AE—T—REBSETHERY, 0PHE 1
KEEHWETS. ChefhrrIvirbieTr
FU—KFET7 L —ARREAL, tROBINEHET 3.
UTRIZZ Lo RWERIZZOBETB IR ->b 0
Thd.

3.1.2 77U roERicR AEERE
TUFEVOERIBIT BEBHEM OV T,
B (1972) tk->THEt&Eh, BESh TN, Z0o#H
ERIVCTUvFEUI0ug ETEEET DO OTHE
BRORP OBERIEE RO LI LED
TyFEUI0 ug T EET 6 NEBSIK25 ml %K
ISARRICELY , HER 1.0 g # KA (10x10cm @
¥) BT, KRR MEERBELERL, »&
BERBE 120MHRIG &S, 7 v FE kB HET
5. IhEBUTASUFT AL L R T AT —KET
V- AiZEBAL, TUVFEVREERTS.

3.1.3 EHOEE

HENESR & L O Mgk isREs Rk L HAY vy — v
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BEFREBECIsEEROLE, TVvFEY, X, IV I A0ER (F5 ¥)

NT oYL v -BREERERICOWTHRR L.
ZOREEE L bigL v YR efbkFE, TvFEY
AkFEE ERMICRES L, ERRICEEh 2 ERE
CRAERERID bR o R, TVyFErEilEf
FRARH 0.8 ppm, Yy —LARR 0.1 ppm T Ho
. 0w, EERBFOT VFEVOERICEY ¥
— U7y VMR LR, T OoMmOERICIIFING
MefERLE.

EEM R ALKAKII LR, 7TUVFEroERE
BLRrhok.

3.2 EEEBOGE

3.2.1 © %

v 1 pgioxtt 2iBERER, ik, g, 7 v{bkE
BOBERMN L. ZORKR, BERR, MEBROXE
120.6 N = CHEE TE 2. WHER0. 012 NP ETRADRER
FEHbHh,0.2NizB I 5 LROEREIN 5% Tho
fo. 7 o lbKRBOFEIKREL, 7 vH%E20 mg 0fF
TeHEW 1 pg, 0mg TERW2 pg YT HRINA
Bohi (Fig. 1). Z0RK{T, RIGHHBETEY VT
a—F 4y LTHET 3 LED bRV b, 7
vROKFICLY, ¥FIRAURKEEREBPENTER
REHL, vibkBRRFEET I LOLEDNRS, Vi)Y
vickBa—F 4 v CRERBERTERVWOT, B

BAELERRIVELTT yREBRELLOLHET S

ZEitlr.
WAs (1973) ki, e () BXoexk (V

80

(=)
Q

Relative absorbance
n ES
o o

[¢] 10 20 30 40
F, mg/25 ml

L 1 tl 1 N

[¢] 0,2 0.4 0.6 0.8
As,}lg/25 ml

Fig. 1 Effect of fluorine in the determination of

arsenic.

DVFHIZOWT HIERREIXL. 5~ 3 NT—ED K IX
BELh B,

3.2.2 vrFEy

TvFEy 1 ug OFERICKT IEBRERBOKER
B L, BRE% Fig. 2R Uk BEER, HRROBE
P % L b T RIREOBRENET S, HRIIADE
Z2EX,0INBETTVFEV ] ug ORIITIEE A
LT 5. WRRELMETIAEL LTHEERE F5P
BabhTna (AR, 1966) 0T, Filde F7 Y v
0.5g %Mz, M4 HFEHIcERLLOBRE L. £
DFER, FHERO. INEBE E CoRENIER TE - (Fig.
2).

HRBEEL 3 ~8 NELEE TPV FEVEERL
TS, WEEOREMC Licds - TRIRASEM LS, 6
NP ECRi3E—E0R»IE6h Tz, '

.23 = X

AXDERICB T 2 EBBOFELRML, BE 2
Table 2R L7c. BERREER—TEF LV 7 v—A0%
AWicis, Bk, WRiE2.4N BEETELASEE
LAWY, BREOCBESRR, MBXbTrcADRE
vEZ

TNTr—KET V— AT, EHBROEHAR.3~1.2N
TRIE—EORNBELRTY, ZOMOBITNTFHh

0.6

50

40
(]
Q
5
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4
[e]
wn
e
% 20
(O]
>
-
%
2 10
[0
[a

O o

1 €C $ i i i 1 i
P4
0 0,01 0.1 0.3
Acids, N

A: HCIO,; B: H,S80,;
C: HNO,+ (NH,),H;SO, (0.5 g), Boil;
D: HNO;; HCL: 6 N; Sb: 1 ug/25ml

Fig. 2 Effect of acids on the antimony absorbance.
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Table 2 Effect of inorganic acids on the tin absor-
bance (Relative error, %)*.

pos NG | St eem
HCl  0.30 0 o
v 0.60 0 0
» 120 0 L1
” 2.40 0 + 2
HNO, 0.12 0 —80
v 0.60 0 _70
” 1.20 0 —62
" 2.40 0 —62
HCIO, 0.12 0 —30
v 0.60 — 9 _45
” 1.20 — 3 —50
” 2.40 — 6 —46
H,S0, 0.12 0 Y
v 0.60 0 —o4
” 1.20 — 7 —96 .
v 2.40 —15 _og

* Standard solution was 0.30 N HCIL

KERADEELE 2 5.

BBEREN & R KGR LTV 3, 2 X 40
ppm, ¥EER0.6N L LizifA—EHU ERETH - 2D
T, UTFRIcZ LtbbRWERIZEERO0.6N TRIR
-7z,

3.3 HEMSOHEETFHONF

3.3.1 v =

TOBEP e ROFEREISRNDOT, REHEEE
1 g BEIRY, EROMRAVIEFTZOTIALD
HEERRHN L.

t#R 1 ug BHWML, thORGOBELEELELS
ETHEML, 3.1.1 0BT REERL, BE
% Table3 TR L. 8, =y ANbThicEDORE
EEZTWER, ZOMORIITIEL A ETFH L.
GOWIME L vKFMEEBOES L OBREY Fig. 3
R L, SM¥3EET 3 LiBREBOEMIH M T
25, 10mg PLECRBIE—EIRED. =y r VOB
Lzt A LR Tho. Thid, &, =y X ARED
HFIcXY, HREENRORIEPEL kb Eb
ha. ZoRER, RBEIKRES L OEERKI10 mg 2L
rogERFSETHET 2 Lic L.

TOBELSIT TIIASRER AV 3BEREL, &
X ->TRALPEHRT M eE ] wg THLTHES
gk LZADBEER 525 (Fig. 4).

Table 3 Effect of diverse ions on the determina-
tion of arsenic and antimony (Relative
error, %).

Tons Added As Sb
(mg/25 ml) | (1 ug/25 mi)|(1 ug/25 mi)
Na+ 10—100 0— o0 0 — 0
K+ 10—100 0 — 0 0 — 0
Mg?+ 10—100 0— 0 0—+ 5
Ca?* 10—100 0 — 0 0 — 0
Mn2+ 10—100 0 — 0 0 — 0
Niz+ 10—100 | +10—+ 5| —97——99
Fe3t 10—100 | +20—+14 | —85——95
A+ 10—100 0 — 0 0 — 0
Tis+ 10— 30 0— +5 0 — 0
SiO%~ 10—100 0 — 0 0 — 0
PO3- 70—140 0 — 0 0 — 0
€, Do O, A o

e
@
£ 1.5
gor IS I
g x w N
4
<
g 20 + 1.0
-
s
[
~
@
& 10 L < 0.5

0 1 ) Y 5 1 1 0.0

(o]

20 40 60 80 100

Fe, mg/25 ml

A: Arsenic (1 pg) absorbance
B: Pressure of gasses

Fig. 3 Effect of iron on the arsenic absorbance and
the pressure of gasses in the collection vessel.

SBOvLVY, 8, TVFEY, FitrAOEEY
Bxz5 (AL, 1973) 25, FwvwgEdoZh bl
PO TEREL RN,

3.3.2 yuFev

TrvFEy 1 g exd 3HERSOEBERF L
R, FRIUL, BUVTL, ANVTL, TAI=
b, wUHY, FWERR Y 100 mg BEE TRELAR
ofz (Table 3). 8010 ug, a0+, =9 7 1100 pug
$1,000 pug DL EiIZADMEE 5% 5 (Fig. 5). &,
FYTs10mg, AKX, vF 1 mg IHE LR

avfbs Vv a8 T v FEUUKRORELIHIT 5
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40 k£

W
o

n
o

Relative absorbance

-
o

O i ) 1 )
0 1 10 102 103
Pt, /ug/25 ml

Fig. 4 Effect of platinum on the arsenic (1 ug)
absorbance.

50

40

W
o

Relative absorbance
n
=3

-
(o)

O ] 1 L 1
0 1 10 102 103

104
Cu,Ni,Co;Fe,}Lg/25 ml

Fig. 5 Effect of copper, nickel, cobalt and iron on
the antimony (1 ug) absorbance.

ZrBabhTnag (A, 1972) T, 7vFEY
1 pugictLTavibh VY ABEY BLEETEOE
WL AL, BREE Fig. 6icR L. 2 VA Y T LD
mg P EREKFT 5 L AOBRENETL, 80mg PLETH
IR 5 %UTTh B, ZOTHEIHT RS E SH
THET, RKEDVABT MY VA, EBRE Feixi A7
2y, TRAALEVER, BRBRE FST VI oWTREL
TeiER, WEHY AT MY Y ARL - &b AR L8
Lo, BRCIIHEITE b o/ (Fig. 6).

>

3.3.3 =& A

40}

N S
o o

Relative absorbance
o

0 40 80 120
XI, mg/25 ml

A: Sb(l ug)+KI+NaH,PO,-H,O(1 g);
B: Sb (1 pg)+KI; HCl: 6 N

Fig. 6 Effect of potassium iodide and sodium
hypophosphite on the antimony -absorbance.

160

25
kw
20 |- B
c
@
&
s 15 |
~
~
(=]
2 D
3 R
o 10 |-
>
o
.
<
S
@
= g
| 1 g | 1 L
0 10 100 200 300 400
Ca,Al, ppm

A: Sn+Ca+Mg(100 ppm)
B: Sn+Al+Mg (100 ppm)
C: Sn+Ca D: Sn+Al

Sn: 1 ppm; HCL: 0.6 ¥

Fig. 7 Effect of calcium, aluminium and magne-
sium on the tin absorbance in argon-
hydrogen flame.

TAT—kBETVv—2EAWTRAL ppm iz FHL
T, IV A, wTRVUN, AVVT L, $ THI
=Y AEZHFN100~1,000 ppm (WFh bEY) B
MUTHE L. ZOEE, HAv T sE020%, 7w
=Y AR %AADEIR &R Sw (Fig. 7)
B, ZOMORSTTNFRS 5 ~20%HNE ¥ & &
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Relative absorbance

0 1 \ ) )
8 13 18 23 28

Height of light beam, mm

A: Sn alone; B: Sn+Na (10 ppm)
C: Sn+Ca(100 ppm); D: Sn+Al(100 ppm)
Sn: 1 ppm; HCIL: 0.6 N

Fig. 8 Effect of sodium, calcium and aluminium
on the tin absorbance in argon-hydrogen
flame.

7o. XETIEREERCE 5 BAPTORNEREITT S
W, BAFEZ VS EAWTEERSG D 1,000 ppm B
DRI EWE LTz, ZORERDL - L LBNDO/PMENET
0.05ppm, b o b RKERTAI= ATO0.2 ppm DR
RICHE T 2RINARBD bh e
AREHTBF VT A, ALV T A, TLI=TA
DOHEBL A—F— EOREOE & L OBRERL, &
B#% Fig. 8lg7/RL7z. Fig. 80bbddXdkk, TN
Ty—kF 7 Vv—rEHANWTYH, o7 v—2a (F5,
1970) DFE LFRICADBERZ 7 v— 20 EEIICHEK
PEBEES LWITE. LALTAI =Y A0THI
HRCHETES, ERINVY AEOMOTEBERI
X2 APTORREIHCERNOTHHELEL TS
ZEBbbol. 3.4.20 SHHEREER 2o BOR
BHANRIZ150~200 ppm D F b Y 7 A (3 T{ki) BEE
NADTEOEBYRFLER, A0BREXRObR
7z (Fig. 9). ZOFHEMEIT 2720, W OO
BRI TR LTk R, 100 ppm PLED< 7R T T A
BRFESED LUMTESZ LD o (Fig. 9).
e, =X RVILE, TVI=TIRBIVHNT T L
DFH LT 5ER LAY (Fig. 7) 0T, PENZ
NORAVPRBBERICEERTHLE Lo iz,
EREER—TEF L7 rv—a2HNn5L, ZXD

+20 F

Relative absorbance

] ! L

ol

100 200 300

Na(as iodide), ppm
A:Sn 1,2, 20 ppm+Mg 100 ppm
B:Sn 1 ppm; C:Sn2ppm; D:Sn 10 ppm
E: Sn 20 ppm; HCIL: 0.6 N
Fig. 9 Effect of sodium iodide and magnesium
chloride on the tin absorbance in argon-
hydrogen flame.

Table 4 Effect of diverse ions on the tin absor-
bance in the nitrous oxide-acetylene flame.

Ions Concentration Relative error
(ppm) %
Nat 100—4000 0—20
K+ 100—4000 0—20
Mg?+ 100—4000 0——5
Caz* 100—4000 0—0
Cu?* 100—4000 0—0
Niz+ 100—4000 0—0
Fed+ 100—4000 0—0
ABF 100—4000 0——8
Tid* 100—1000 0—20
SiO3~ 100—4000 0—0
PO}~ 287—2870 0——7
Sn: 40 ppm HCL: 0.6 N

BEBER T AT —KE7 v — MR TRHIL/50TH
BR, %L DFRLFITOVT2,000~4,000 ppm LT
Big b A EEB L (Table 4). 207w, AASH
BOZ VB Tk, ERLER—TEFLY T L—A%
AnBZ el HERGONBEE R I RO ERLE
BETE5,
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Table 5 Effect of diverse elements on the absorbance of calcium in the presence of 4000 ppm strontium.

Elements (ppm) Relative error, %
AlI(200) -2
Al1(600) — 4
Al(800) -6
K(100) + Mg(200) + Fe(100) -5
Na(50) + Mg(100) 4 Fe(100) 4+ Al(200) -5
K(100) + Mg(200) + Fe(100) + Al(100) 4+ HCIO,(18000) —11
HC10,(18000) ~5
Ca: 40 ppm HCl: 03 N

3.3.4 HAVYA
BR—TEFLY I V=AW TIANV T A ERE
T3HEE DRGVEET B, Bz 207 BEB TR
A bryF v s, 00 ppm xEFERBLIELALEDOT
BHRIHTE 2 (F 5, 1970). L2pLYv—1LVAA
SBIETRETNVI =Y AR E—HORSO BE R4
CHEITERNE L bh ofe (Table 5). BBHAH D
WEELWE LER, A207ERESN2 mith
S, Tr— LA AA-T8IEIG44Y7.2 ml CHB.5
fEThole, T Y —VLIVAA-TBIBICII T L—
ACEBASWIBORTRRELRY, PVI=T LR
EoTHRIH SR D EEbhs. ZoTHEE
2RMET 51k, FIREHCIZEE LW O AR
B 2/EY, Sl L RIERICLEE U CEERIE 1
D FHMEHRERZ RN TCRET 22 LB30FELWR
EMTHDI D, KERTIX, —EEOTVI=U AL
ZbevFUAESUREERRERAVWTHET Sz Lic
L.

3.4 PUFEVHBIURIOSEEICET %5
.41 PrFey
TUFEVORMBAMEL LT, v—F I B
Hwih 3 (Sanpern, 1959) 2%, #kL OSEEISE W,
IO I T ERE L THIBT 35 Hnk.
E (1961) wxhid, = vibh U v ARE0.01M D
AFBREE 7 NP ETH 100 %07 v FE U3 H T
%. Grmanss b (1968) iz XHhiZFIRsH&RIE, b
#, AKX, vy, KEBT, oL OLOMmEER
1% T Ths., LrLERBIULEDH () »i
BFTBET7vFEUOMBRPMET Ui, HiERI0 N
Tk (M) 2BRTHDORELLT, TRAIAEY
B, WEYABF I VA, FiBE FIVOVROVWTIR
ﬁbkﬁ%,jx:wﬁyﬁﬁﬁ@&:kﬁb#ot
g (M) BL7RAaVEVEBOLEROBEBREHRIL,
R Fig. 10 jgR Lk, vk VRHS B ME

1004
75
o
o
-
+©
@
B 50
Al
o
Fty
o
©
£
o 25 1
o] 1 L 1 it
0.00 0,25 0.50 0.75 1.00
Ascorbic acid, g/20 ml
A: Sb alone; B: Sb+Fe 100 mg;
C: Sb+Fe 200 mg; D: Sb+Fe 300 mg
Sb: 100 pg: H,80,: 5M; KI: 001 M
Fig. 10 Relation between concentration of ascorbic

acid and iron (III) in the extraction of
antimony.

THBEEHEELRND, SR VE—HEEL THEw
— MIfET B 2EEE L TRETSIZ LicLk.
BRAHD 7.0 F & v & e ¥ UCRBARIC
FTEHEERN L. HERRIC X 2R3 1.2~6
NOHF CHI00% Th o 788, v ¥ UHIZBEE LT
% a vER—EEHH s, ERBAEBE RV EVT
STV LOBBEWEREI 2 Y, %£70.5ml
P EDRVEUBTFET 5 L RBAET B RILKFOBREEC
XY R oRINAECBFREREIE LRl ok,
T U FEVEEDEBRERERREET 5 L —HERT
% (PorTMANN &, 1966) T EDTA B CHHH
L, Hilg, #EMLAKFEKREMZTREL, IUERIV
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 AMmERETBZLiZLE. PERO=TR VY LER
M3 20OREBBEEDOMEBELHERT 2D TH5.
3.2 = X

B (1962, 1964) iz Xhid, =X XIIAER % ikl
RS b IEN 3 VLBE TRV EVIZRH
HEh 38, EBEKRH»S Tilka v{kEBBEL N4
MY L FoMERD ) —RCAVB R TR, —F
FOBEST CHREBEIRER WS L vy Me EXRE
BL, BEFRTIALRBME LY, 20k, F
ERTROBUE LR 2 S EOEBICEE LND
IEREETSIR > b T 2 F B e R L.
BERREEZ4.5M 2 L, EREE, avbrrY v
LABEEPELEETAXORMERERD FH R, HE
1.5MpEE 3 7ikF b U A1.0MEL G 100 %HaH
GBI LMNbhote (Fig. 11). Bk sa v
BOEME DR T AIDKEY ABRT MY T AR
L, ¥hfrn— MAELTWAEED T ) U ok
CEBRET A D, RBEOCI VLTI TV AEEDLE
HRBER RS T3 (HP, 1964) BfEexnzic. &
HhH Ul E 2 0 2 EEBT 5 LB %IENRINAE
BNBDTHEKT TR PR ERSEEOLIETY
3.

3.5 ENoamAx

FHE (1952) wwkhid, REEmE Mg, 7ok

mo}

A B o}
80 t
g
(o}
-
5 60
&
&
FEy
b
(]
S 40
©
o
&
(3
~
20
0 1 1 L I |
0.00  0.25 0.50  0.75  1.00  1.25
Nal, M
A:HCI03M; B:HCI15M; C:HCl21M
Sn 100 pg; HCIO4: 4.5 M
Fig. 11 Relation between concentration of sodium

iodide and hydrochloric acid in the ex-
traction of tin.

FREETRRBEET 5 L e RO—TERT 528, Hb»
UHbeEE SMicEB{b Lo bRBEE E CIEiT 25
AU 100% BN TE 5. 2 LTH I AHeEOERIC
B3 JIS Mk (1965) Tid, WHEE, BiER, 7 v (LK
HEE, B A VBAY VA AAMEPERENT
W5, ZOFEE—RIFOBEDFFRCH W S b ikE
L7cikER, B TrBH Y 7 ARNEE S THITE
ATE3Z tBbhor. BLE—FI0%0ORE1 g%
TR B 7204 1. 10KGEEBD R, Bz 88
FTHEDEDOLE R TR E DRELTHLERD S, k
B, COFETREALELE2AVE LHERLTPICE
Hy 5.

T UvFERVOERIRBY ZEEHLEIZE & LT Sanp-
eLL (1959) OFEIC Lichi-Te. BiER#i¥icT 57
b, SELRBEFHRBOS CHEET 5 FEEREL
1B 7 v FE v DEINRBED 7. Nicoras (1971)
i, BREE 0.25g% N1 vy 7 RBIRBRE (18x180
mm) 2T 0.5~1.0gpavfb7yvE=y ACRIE
LD LB CIEM L TRMAKE L, ZE—T&F
vy 7 v—bEHWTEREF 10 ppm BEUEDO TV F
EVEERBLTWA., ZOFERREFERSOEER VL
, TYFEVERROSVRBICIIER LEbIh 3.

TWEBREPHE D X ik, H—ES— 7 vk ES
(Onssur &, 1956), WEFRE—HEE—7 v {LKEBTH
RLICDLERTE B, Ak k Tl sfE
LWEERH 27w, RERTIIIBEREF NI val
kAR AV, ZOBR =y VB2 AV
B, =y FAPREH L CRERKCEEh 5D, B
BRIV EER B L9z Lz,

Bowman (1968) X #hERB R EE A vy 7 R
BErHANCavky vES Y ACRE LD biER
CTHBEL, ERLEZE—TeFLr7Lr—a2AVTR
BHER0. 2% L LD A XEEEL TN 3B,

3.6 BEBRSIURE

ERBIVTVFEVDF ¥ — FO—fi%E Fig. 12,13
2 Lie, HR»SO¥HE 100 mm o 7 v = —KFK
TU—ACEBSETHETS LR, TYFEVED
1 pg LECREBEEBRLER T, LELA—F—~
v FEEERLTHREL 7L — 2D AEL I 30° 232 &
10 pg FCRBEEROBERNED N, LRORE
MoO—plE Fig. 14 KR LR, TYFEVEI2VTH
BLALRURESENEON. BRERLE, 7rFe
v & $#90.001 ppm/ 1 % ThH 3.

FNLy—KEZV—bERACEBARDALDF v —
ro—fl% Fig. 151tk Lic. A XEEREEH/RNLCO
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BFENECEISPEFROLR, TVYFEY, X, AV T AOER (5 #)

~1 ppmEHWL, =/ 37 5100 ppm, F MY 7 A
200 ppm ¥ Iz ieEA L, 4.3.1 OmMHBEEERS -
A ORERE Fig. 16 KR Lk, MEERERBIAR
5 LRI B ENBARDDITL THRBWRIRIE
Bhic. TASY—KRT L— 2k RCIRA OBRER
#0.02 ppm/ 1% ThH3. ZOPELAA—F—~v FE&
[H#E U CRkEE % T % £ 100 ppm £ CRlig L A YERO

-

'f'f As 1.0 pg
'S As O.5/4g
%— As 0,25 e

% Blank

L 1 L 1 1

0 10 20 30 40

Relative absorbance

Fig. 12 The absorbance for arsenic.

REBIELRT.
WML ERE—TEF L 7L — AR LB AXDKRER

" O—fi% Fig. 17 iR Lic. BEWRH 1 pom/ 1 %Th

Y, BE® FFhiF400 ppm & TIRIEEROKRER?E
bhiz.

BNy BORREERIN0.05 ppm /1 %TH Y, BEER
TFiFhi3200 ppm % CRIFEBROBRERIELN

Blank

Y

-

0 10 20

80L
- 30
E 60 a
g 420 §
& A 3
5 40 b
@ 2,
? “ 2
g 410 ¢
o 201 5
3 3
= 2
oL 1 1 1 i (o}
0.0 0.5 1.0 1.5 2.0
As, pg/25 ml (&)
[ 1 1 L 1 [l
0 2 4 6 8 10
As, )J.g/25 ml (B)
B: Turning the burner by an angle of 30°.
Fig. 14 Calibration curves for arsenic.
b Sb 1.0 »s
/
1 1.
30 40

Relative absorbance

Fig. 13 The absorbance for antimony.
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-

Sn 0.4 ppm

N[

} Sn 0.2 ppm

Sn 0.1 ppm

Blank

3
10 15 20

O =
Ul

Relative absorbance

Relative absorbance

0 I 1 I 1 1

0.0 0.2 0.4 0.6 0.8 1.0

Sn, ppm

A: Extraction; B: Without extraction

Fig. 16 Calibration curves for tin in argon-
hydrogen flame.

4 EERFEREEERR

41 JOREROLEREOES

411 BB F B

BEREE0. 1~1.0gRELLF 7R E—— (100
ml) jZiE»h Y, MEE2ml, HiEg (1+1)5ml, 7y
{WKKRERLI0O mlz X CHEXBES. 2% BV HVBY
Y AWEIR2.5 ml AN TEUR (250CRLT) Bie® L,
5. LIELAHBEEERESELOLEHHEL,
B (1+1) 3 ml 2Mx CHERYE, FRBEY 0.5
m! BECRDZETERETS. AWSml LER3 ml %

Fig. 15 The absorbance for tin in
argon-hydrogen flame.

50 F
A
40 F
L
a
3 30 p
5
o B.
n
S
]
o 20 L
>
o
+©
]
—~
[
=10 F
0 1 1 | 1 1
0 20 40 60 80 100
Sn, ppm (A)
| - 1 [} 1 i
0 100 200 300 400
Sn, ppm (B)

B: Turning the burner

Fig. 17 Calibration curves for tin in nitrous oxide-
acetylene flame.

Mz, BEEoThick L, LELERVBERELE
L TR0 B U CRIREER A BT 5. BEIL
Db RIGEIRICE LAN, SR (Fe = 10 mg/ml)

1ml, 40% = vikr V¥ AEIR 1 mi, 20% HWILFE—2
RIEFRYSIE 2 miz Nz 72Db, KTL&EE225 mliz L,

LTS L1sFAfgiciBE L CeReERT 5. ZXBe
BIRoTHEEZHETS (BEr#E0.1~0.2 ug).
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Table 6 Accuracy and recovery on the determination of arsenic.

As added As found (ug) R.S.D. Recovery
Samples Taken (g) —
(ng) X Range (%) (%)
1.0 0.0 0.31 0.24— 0.36 15 —
1.0 0.5 0.79 0.71— 0.85 7 96
JG-1 1.0 1.0 1.32 1.20— 1.40 6 101
0.5 5.0 5. 14 4.90— 5.30 3 100
0.5 10.0 9.94 9.40—10. 30 4 98
0.5 0.0 1.21 1.12— 1.30 6 —
1.0 0.0 2.25 2.10— 2.40 5 -
181 0.5 0.5 1.65 1.55— 1.70 4 96
0.5 1.0 2.18 2.00— 2.30 6 101
0.5 5.0 6.04 5.80— 6.30 3 97
0.5 10.0 10.78 10.30—11.20 3 96

X: Average of five analyses; R.S.D.: Relative standard deviation

Table 7 Analytical results for arsenic and antimony in standard silicate samples.

As, ppm Sb, ppm
Samples

A A, R.V. A A. R.V.
JG-1 (Granodiorite) 0.31 — 0.10 <0.6
JB-1 (Basalt) 2.33 - 0.24 0.2
G-2 (Granite) 0.24 . 0.25 0. 06 0.1
GSP-1 (Granodiorite) 0.11 0.09 2.88 3.1
AGV-1 (Andesite) 0.97 0.8 4.02 4.5
PCC-1 (Peridotite) 0.06 0.05 1.39 1.4
DTS-1 (Dunite) 0.04 0.03 0.45 0.46
BCR-1 (Basalt). 0.63 0.70 0.55 0.69
NBS-97 (Flint clay) 4.72 — 1.46 —
NBS-98 (Plastic clay) 5.22 — 1.43 -

A.A.: This study (Average of three analyses)
R.V.: Values reported by FLanacan (1973)

Table 8 Analytical results for arsenic and tin in Canada (C.A.A.S) and S. Africa (NIM) standard samples.

As, ppm Sn, ppm
Samples
A A, A A, Flanagan(1973)
MRG-1 (Gabbro) 0.65 3.2
SY-2 (Syenite) 16.30 5.5
SY-3 (Syenite) 16.10 6.1
NIM-D (Dunite) 0.70 0.2 <10
NIM-G (Granite) 15.90 3.8 <10
NIM-L (Lujavrite) 1.90 7.2 <10
NIM-N (Norite) 0.46 0.3 <10
NIM-P (Pyroxenite) 0.34 0.2 <10
NIM-S (Syenite) 0.21 0.5 <10

A. A.: Atomic absorption of this study (Average of three analyses).
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b RIEAERIKE (As 0.1 mg/ml) 2L, ©FE0 ~10
pek USRI L, HHER 3 ml, $k¥FHK (Fe =10mg/
ml) 1 mlZ Nz, LTk & AR EE L TREREE
D, cHFEBEO~1 ug DBPAW 100mm D7 L—»4
FTRTINRIFE T 2 REBCRE T 225,
DEFEFA—F —~y FEH0CHE L, REZ T I TH
ET 5.

412 EBEE

HB0.5~1.0g2iE2VLY, Thi—EEDOLFES
WL, DT 4. 1.1 0fER B 2 - CTREDOEE L
INREHE L, fE% Table6 z5R Lz, Table 6 225
bPrdX i, 0.5~10 pgd L FOREREICB T 2EHR
ik 3 ~ 8 % TEIUNZEITI6~101% T - 7z,

R VCEEEERP O REERL, R E Table
7 (HAB X USKEORE), Table 8 (54, 77
U HEHRORE IR L. kEOEEREHZOWTIX
ik TR b AT e SO F I X 2 A EABRESh
TW3BH, BAOEEICERR BRI -ELTE
Y, RERABETCBEOSTCERCE5Z kb
3.

4.2 JOBEDRTUFEVOER

21 2B F B

WRRB0.1~1.0gZELLALE S (100ml) 2k
BY Ly, W3 mL g (1+1) 5 ml, 7yfbkH
LS miz i THERE, B L oS E L, BER
CERCERMETS. Wl (1+1) 4 mé L10%EAERI0
ml BMZ, B EO TR L, WAELS DBEETLIT
BASNBL, FIAMEEE CEARETHEMT 5. Btk
KHLTLEEEIRVBERNLI0SEMMEL, 10
ml |27 % E CERET 5. ¥ 5 X FR%RE Ay ks FR
L, FIOIBBAHRBREC R0 5. g (1+1) 5

1 ~10 ug

ml CHEL, S5 IPBOKTHESRL, FIRE LUK
DEEE1Tmlict 3.

Z OWRRE SE e — b (100 md) 2% LAR20% 7 % =
NE VBRI 2 miEMNL CIRY ¥R 5 SEHET 5.
0.4M =z y{bh Y o AEHRO. 5 mi, R ¥ 10 ml EiNx
HSOMBMILRVBEY v FEretitiTs. ok
XTI URPEREL TRUVEVHEPGBILRZBE Lo
z72V. 2HICHBEL 7@ HkAEE BIO S v — (100
ml) iZB L, 20%7 & 2L UERYANKO. 5 ml, 0.4M =
v{bH Y U ABEHKO. 5 ml, R ¥ 10 ml &Nz THiH
FRVIEL, FEMEEAYS. FHEEHEE (3+7)
19mi 20.4M 2 o{bH U v LYK 0.5 m! © 2 Flgeid+
%, HH#fHI0.2% EDTA BR#R10 ml &fnx, #93 o
BLBVRBET v FE b+ 5.

KiEEE—2— (100ml) wAh, Hilg (1+1) 3
ml, e~ RV U 2B (Mg 10 mg/ml) 0.5 mi, 30
%EEAKFEAS. S miENL, BIELETEETS. KA
BRAELR ko bBUR LB L, MBAERRET
HETCIRT 3. ®HL, K ml cv—v—0Rfl%
B, BRRLACEETZECHRET 5. Ki12ml i
BISmizinz, BE & Thict L, 1~ 24501
ABLTBR LD bRISAERCET. UTF3 1208
ErRBrloTTvFEVREERT S,

7V FE EHERSIE (S 0.1 mg/ml) EHRL, 7V
FEVO~10 ug 2 ERARBREFCHIBL, BAB]
g, Wil (1+1) 10ml #Mxkce&Esl7m 2L
O LR Y BEUTRE L AL BEE B I 2> TRE
WEEYNT S, ROV IBRIZOW TIXZERER
ERBIR->THETS. BEEO7VFEY (1~10
ug) X EROBA LEEIR A—F —~y FEH30° [HEix
L, BEZ T CHET 5.

Table 9 Accuracy and recovery on the determination of antimony.

Sb added Sb found (ug) R. S.D. Recovery
Samples Taken (g) —
(ug) X Range (%) (%)
1.0 0.0 0.10 0.07— 0.13 24 —
1.0 0.5 0.60 0.55— 0.66 7 100
JG-1 1.0 1.0 1.06 0.96— 1.20 9 96
0.5 5.0 4.86 4.60— 5.10 4 96
0.5 10.0 9.70 9.30—10.30 4 97
1.0 0.0 0.24 0.17— 0.33 25 —
1.0 1.0 1.23 1.14— 1.33 7 99
JB-1 2
0.5 5.0 4.96 4.80— 5.20 -3 97
0.5 10.0 9.72 9.30—10. 10 3 96

X: Average of five analyses.

R.S.D.: Relative standard deviation
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BFENEC LB RFHOLE, TvFey, A%, AAVYAOER (55 ®)

422 B EE R

SHP0.5~1.0g N 2y, —ERBOTVFEVE
WL, UTF4.2.1 0BEEZR 2> TAEORE LH
INREHRIL, HERE Tabledimk L. 7FE 0.5
~10 ug DEBIZRBIT HEBREL 3 ~ 9%, [FEIXE
96~100%Cdh -7z, 4.2. 10MHHEEREICL > TERbh 3
TrFEURBIZI2%UT TH B, BESFTIIHH
BELAR U CREREERL, RploLHlBELHE
LTHEWN,
SRIVWBEEERETO T U FEVEERL, 2O
B & SCRVE & e LT Table 7 (R Lke. Thib sy
FERWFR LB —BLTEY, RERAET WK
DENMCERTEEZ Ll 5.

4.3 FOBERPRIOES

431 B F &
BERRE0.1~0.5g 2 HEEHIRIELLIMY LY,
B R 5 ml, WEE 3 ml, 7 v {LKFRBRIOm! 2Nz T
HRIZKOSHE Licob B L, AEEET 3. &
B (l+1) 5 ml 2z, MELTHEETS. /AL
TeDB5E e — b (100 ml) 2B L, MWEEEEERI0 ml, 50
VolREY ABEF + Y 7 AWIKO.5 ml, R ¥ 10ml, 5
Mz gfed b Yo LS migking, 3 HHELLIEY
BEs HELTORLLOLKERRT, B&BCh
HWHEBIOmI, K5 ml, 5Mavibrtry v AEKI]
ml FMZ, K SRRV REECHEEL, SBELTAKER
#BTs. oL iIHhHAYE (HEER0.6N, <7 %kv v A
100 ppm) 10 m! & fN%, ¥ 3 L IRV IBEHEL
THEET %, AiEEE—p— 0m)icHL, BHEH
Thie®E L, BEKTHbLMBRELOLBAIL,
REAE LT 5.

BREBRIZ, 2X0~100 pg 45 r — M2HERL, R
B REREER S o THERT 5. REOSMRIZHE

WBRBIZOWTIIERREB I 2o THET 3.
FFRaorER oRESM T Table 1 25w U723,
TN —KEBETLV—sEHAY, 7r—adekEE 3
EIEE S CRET 3. BEEDORX I A—F—~y F
FEELCREZ T CRlET 5.
4.3.2 B EER
—REOERRBHE 2 ~100 ugn> 2 XEHIML T4 3.
1l DEfE (AR OMER CHEBRREM L2k o7) 2B
2o TRBORE L EIEL RF LR, 2 ~100 ug
DAZXDEEICKT 5ETREIE 2 ~ 9%, EINHRZ8
~102% & o7 (Table 10). 4.3.1 OHHEIETED
NBZAREEZ2%UT ThBD, BESH TS X%
27 5100 ppm, F h U & 5200 ppm (3 (L), HEEE
0.6N2 &Ly A X0 ~10 ppm DI CHREZR 2 ERIL,
RIEOZERBRE (BEH 0.04 ppm DUT) 2HMELTLE
AR
EREGEERBTO A2 ERL, 5% Table 11
(AZEB X UKEOREL, Table 8 (B FBLUET
7 Y HERORE) 1R Lk, Table 8izsR Licstlhic

Table 11 Analytical results for tin in standard
samples (Sn, ppm).

Samples %}ﬁs study* Fl? lnga:7g335n ?lcgérln)it*
JG-1 4.1 3
JB-1 2.1 2.3
G-2 1.6 1.5 2.0
GSP-1 7.2 6.3 8.6
AGV-1 4.1 4.2 5.65
PCC-1 1.1 1 1.68
DTS-1 0.6 1 0.68
BCR-1 2.2 2.6 2.71

* Average of three analyses ** Neutron activation analysis

Table 10 Accuracy and recovery on the determination of tin.

Sn, ug R.S.D. Recovery
Samples Taken (g)
Added Found* (%) (%)

0.5 0 2.06 7.9 —

1.0 0 4.10 6.0 —_
Je-1 0.5 10 12.24 5.1 102

0.5 100 99. 80 2.3 98

0.5 0 1.06 12.8 —

0.5 2 3.02 8.5 98
JB-1 0.5 10 11.06 4.6 100

0.5 100 98. 60 3.5 98

*: Average of five analyses. R.S.D.: Relative standard deviation
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mEHREFTAR E26% & 27

DWTIE, HETABEYLRSTERARSH T
23, Table 1Nk L7atbhix, BOBGE R, TR
ko it k> TERSh, EEHAIED Fras-
AcAN (1973) Ik » THESH TR Y, REROHERIIX
TOMEEHBHREL B LTNWS,
SRTTERRIIZIEREC YW T 4B Td 3.

4.4 GABORADER

LA B E K B

BRI IgEELL = v 7V 5201F (50 ml) izikdh
ey, BT I VA2 g2 MATEI A EEYE
3. FIDRka L, KECREE BT CRIRER
2l ~ 250Nl SLc@ET3. KHALEOLD
2iE % ¥ — % — (300 ml) iz Ady, JRAKFIBO miTRIHL,
BOIFEMY KRS, H®30 ml 2z, BHLLTER
WEAGE K £ CIME L CRIREERE R T 5. BAIL
DB AAT7T A3 (200ml) B LAN, KTEAL
L, TEMERRIKL & bic Tablel o&T, WEMLE
H—TEFLy7Lv—ABNTERT 5.
BRI, BT YU A2 gk EEO=y v
ZOIFRIEPD LY, AR, BHEEE BTk D
H, AX0 ~100 mg 2T 5. —EROEBRERML
THEAR L S LWEBRBE 23 X iz L, PITHRE
&R IR L TRBIT B,

4.4.2 % B SR

T V—ERARARBFICOWTOSERE I Vb7 V%
=9 ACEMET 551 (Bowman, 1968) kgL T
Table 12iz5R L. ZhENR SEOSHEOEHTH S
PIEE—B LT3, BEb> b v 2REFERI R
THEEERNI O T WE, 7TVI=U A, §& Iy
Uk, 2RV U L, BV U LABEREELRS 100 %icik
Bbhhol. KozohiEtebobBbhs.
JG-1, JB-1 0.1giz 5 ~20 mg » = LHEGLE ML,
4.4 10BEE B Ro TAXEEE LR, #1100 %
DEINBRELNTOT, FfE X VEAEF0.2% 2L

Table 12 Analytical results for tin concentrates*(%).

Na,O, fusion NH,I fusion
SnO, 95. 60 95.10
SiO, 0.96
ALO, 0.31
Fe, O, 0.78
CaO 0.01
MgO 0.01
K,O 0.01
* Malaysia

Table 13  Analytical results for calcium in stand-
ard samples (%).

Samples %}fx Flanagan
is study* (1973)
JG-1 2.15 2.18
JB-1 9.24 9.21
G2 1.94 1.94
GSP-1 1.99 2.02
AGV-1 4.91 4.90
PCC-1 0.54 0.51
DTS-1 0.13 0.15
BCR-1 6.95 6.92

* Average of three analyses

FOAXIREECESZ LBbRS.

4.5 FOEBERAINVILADEEHEEEERE

BMERE0.1g2A&SHIIT Y LD, EERR4
ml 7 o kBB S ml iz, BARETEL, &%
BEET5. EE (1+1) 2.5 mieAMI0 miznz T,
TMELCHEMET S, A R7 522 (50 mi) iz LA,
A huvF U LB (Sr40 mg/mi) 5 ml 20 fz ©
LARCERLT 5. TREERKL & bic Tablel 0%
BERIEL, BAv Y AEEREERD B,

Hy v hEHEREE (Ca | mg/ml) 2F/KL, 0~
20mg # ARA7FRa (100ml) fHWL, THVI=Y
ATEWE (A110 mg/ml) 6 ml, R burF 7 LYW (Sr
40 mg/ml) 10 m/, #HEE0.3N L% 5X 5t Liznbik
TERLL, ERRKLT 5.

FREBEREHCOWTOEERRE % Table 13 iRL
e, BERFLRBEECERTESRZ LRI A.

5. #& E

1) eRBBIOTVFEVEREHOKFEILL > TR
TRILL, ThETAIr—KET v— 5% FWTHIE
THHFEERNC TVEBETHEERBIVOT VT E
VEERE L. ZOFER, BIMNBERRLELTS
2, BEORMKEE (ERDL, 1970) 2 b TRE
bEL, HERGOEERD RN EDFERD B,

2) FVWERETMERA XX, A3 vikmERCEY
THHAME Lo b7 v—KE7 V-2 HANWTE
BLz oFagiftBEEr LELET, BElf
0.4 ppm EE DL ED R ARL0REHZSW T 4 BRI CE
BETX5.

8) AEFORZE, ApeBERBRILT MY v ATRE
L, FHEBTHRMAEL TERLER—TF Ly 7 v—2A
TEELZ.
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