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5. Bl iUt e g kR — Bl — RS L (o IR L L, T4 w v IR X DRy
FRyOREEREYR I, TNTENROEBEH L L TDR— 2y 7 A P REHT5, TOFEYRATE
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BRI FRC & > Tl R L THIETHLEN S D, 72w VICX BB OSE L, ThicHE
LIcBEER SRha & LIk TE e,

Y, T OEDOLR2FIN TSI LB, TS = v AR - IR - NIt BT X 5k
DB EEHET B LD TH DL, IR, & RS ITOFETRIFAEEELEL TND, TLi=v.
DFF VR 7v vk 2T L, TOMBKONCENEY RS 2/ TT V3 = v a2 ERTHT
e (HEORY, SHEAC “FFS v — 7o whlall” LIS 20T 5) 2% FhCHHNT5 30
D1IDTERNEBOT D, XYy — 20 vkl AEIEREZ TH O T I 7 vIRICHERTT
CHTVB LB FERE LTS L, 2EDL 5 THb,

(1) TrA3)vIERBTD X5y —FDOREC L BT, RO EOTROBLD DD
EERAETEOTHDHN B, ELDTMHETHS,

(@) HEECE BREREL 7 T ) VRO 2.5 (TS

8) HEECTHE T cw, WML TRE T, TA S =Y MERORKROIIEITLIETH 5L
f (mask) UCOKEHRAEHRIED 220 TE, Thixdbbh UEERLAEVTIl (¥ v —2w
W ARV 2 FRISDW T OFRRRYTeRTIRE, Ak 4) B XU 13) R LR,

BHORIL T AT, HESHOEICKT S 2D+ F > v — 2w vkl 2 EROISAMNIL, $0r 2
AEMTHILNETLELDTIRTHL, TRRGHDA F> v — 7w vt 2 IRITHERE % 5170
HWERELTiole 22T, EHIE, RETS 2 LOTELEBROBED 5 b b, HESHCEHTE
FAREERSED2, 3FRXDBAT, TN =7 MTHHTEETEORGEE 5 2 v 1253 54U
EHLARDSIERERF L, BETHEI VNIV BhN A ST EL T, BEOEB Il D IS IERRE
c R TR N LI L BT, ZOLEHERIR LD,
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SprAIN-BANKS %:'5
i) #hr 7 =o o7 o b LTRIL T b, 743 = vakiiill - 2845
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B. $ka it pHICR W TAF > VST E LCHIE - 8351 Tho b, pH #E5d 74 T = % 2 il +

Kenvon-BEwick #7
C. #a KRBT L W B - B L TH b, 7L s =va A - T
WiBERLEY-BasseTT ¥

D. $ke 73 =2V L DFFEE——L 74 S = v ARFRNC A F > Ve L LT L, #8Eo
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Fhs 390 mpu & 470 mp DOWEED & 2 A TRIART O, T 3= v a8E0HL 390 me 23T
LA RE I &0 5 AR L C Zh Fh oWk SEEIC L D B2EHT5 ¢
2.2 RALTHIVLRER

ERHETERG, ERERRI G L TR G TEBNCIMIE T B & 5 IFETTIRCK T A AU DO L ENESTH D
BT, 73 = v A v BRI AR EO T O TR ECE —Th b, + ¥ viEh s
PCISIAT 2 7o, ST RSB ET5 & X B L0 s SIS, e+
2y Thobo RiliHED D b2 v OPEYEIEL T 5 01k KassNer-0Ozier KT TH B ik &
L EDOMBTNI D, TAI =L EBCFEYDHEINEL L LR, FhEd, (R
BT D12, FFERCITRUEN HRTE L, DFCF Xy OUFEHIREE LI E S .

FRCKT DHLED BFEX D &, HECLBHEREL UL Al © Sprain-Banks O, BLKYLE
HOlcBEEIC X %R LTIk C @ WiBeRLEY-BassETT MDA, FDHI DM X 0k icifA
L7zu ‘

2.3 TLI=vszil - #E33&L 0%
D) BETEA7LI=Y2DE

K 50 ml [T0 X 250 ng*Al FCERETES.

i) o & o pH

AL & BT 2 D TENEROEHTH LT ORMB M, —HICITRE pH5 I TH S,

i) i

b UdtF T VR DL DTRE T S 2w vk AT TERL, +FYvDrew
R NFUCCEAL L T DI T 2R 5 % » EHOMBRTIL, BHOFAHRENTRT, Lo b ER
JIHH L A% Th B,

D & D 2t d, TFEREC—EA (o k 20F 10.0ml) OFHKT 1 EHLE L, MkowdEs + v v
STHIKL T BIEET 20 &, SR AT T (ol 2 ERK 10ml 350) #H L,  fEhH
HETLD LIclillailid 2 LI X DRGEBEREL T B2 A « 75 A 25 i, RECHEKTE
HELTHETIO LRSS . EHL, SZROBB &I 58546, BEERLE LT 5 LHED I\ #HE
DFENIGEES .

iv) isEoiE

390 mp LISNC 2, 3T oL RAZWELEELTWL2HESELLD.

3. SPRAIN-BANKS HEOIHE

COFEEIEE IS T AROFRE T I = U LDFEFEDIDICELI NI L DT, BN 7 0 HEEE
BHARDEDEDL 5 ThAD.

SR OMEEH AW D Fe (D) e Fe¥xy 53 vy TEWICLT Fe (1) 2L, M 007 =F v A
v ) v R (R SR CHRE ROt e L, BIEIRE N2 2 pH & 5 i T 5, & I T
EFEIC 2431, —HCOESEEtaMmDORELAEL T#EERL, AR abl L D TR\ eiik

* g v(—;,”r 7w &‘9;):7(7J“y—«)=10‘“mg
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ORI TAX Y v D 2o w m AV AEREIRE TS &, T =T 2DFF ¥ vEEENTED LAk
i, 27w e RAAR L IO TT LI = v AR Sz L1275 . SEEILEHMDOHLED E TKE
WERCAR LR S hic Z L Ieie b 7w w AL A7EHIE 395 mp R WORENEL, R b
TAI=TADGERE L LD, FBIVTA I =V 20MREHEY L LD L X, ThEROEIERRT
HEWATR AT H DD L IZIFTEED ALY T A RELI ALY T 4 L L TEHRMT 5,

4. SPRAIN-BANKS KD ds

g SeraN-Banks MEEHESICEAL &5 & L GERL K, oL PFRRCHiR T2 H0%E

REEBONB R LB EDA L IR BB E R DD T, DEDL S HBERITY 2 Lk,
1.1 HoFE

SEEIRORER T D L5 L FHEOTLEFI LB VIE2T, e FeFrF sy, 0-7=2+v AW
VY, SRR ¥ OEWIAL, pH B, SR (EEOHE 20°C LT THho%) 1T 30 4
WELTHOLRENEEZ LD, BELLLY RS THD 2 L kHhLdic, SNere-Snerr D ELHT
O RLIEDDT, e FeFs I s vaing T “15 SRR # o-7 =+v Aw ) ¥ &z, “20°C
BT BIWREET 30 50T 67 REMEY Ul bREBIUTHS THhOlke % 2 T SNELL-SNELL
DIFFRICHE> 135 P2 L B 5, o8, ForTune-MEeLLon® ORI, JEERAEDOHE 515 mp
 508mp L L, 0-7 =+ Aw Y YORIL 0.1% KA 20 ml PR T 10ml L Ll Ehgho
BESC BT 5 BREEE LD 2.5 50 500 pgFe & L1,

4.2 FLI=ULDER

T =T ADRHE, FEETIEAFT VD e e s AEEOIERE 10 ml 2T 1 [ERE
L, ZOMEEREADHEEF FV v a 1g B\vhic 25ml SBREA7 5 A arhic 5 i, 1 IEHE
L THiEF Y 7 2 THAKL Db, BEROBEXIEL T, 7w w ik aldjhsfy 61°C Th
VEFMTHELD, ZROREE L D H22 ) ERSCR UL, XiFEERL T —EFOERE
PR R 2ie DTS X, IO BER(LERIET 2 DR ESTIw L Bbhs. £ I TT A=Y
4 O, 7o 20E Kenvon-Bewick” DIFHL W57 2=V 270X 5, #ifiRERE< Ay,
fAEDTHTTHE L, il LS CH D2 Ld Lo LT R E L Tka & Ttr
DAATFAS T, BRECHEET S THTEELTHRD holck 0T, BIpEEMHC L.
TRIREHRIC RO T, MR 10 ml F0T 3 EHHH L, RECEES0m] L LTnDh b, FEE
ROWEEEIFHR L SV IELIBED 1/5 L7cbH DT, MEDT LI =2V ARDOWTUL I F 7D L%
LD BEENRE DD LY, CAUIEROIIRELY S LTS S e TE X 5. {15 Besr O
MDY 27 r = ¥ A ORABEENY, FHTIIAMMEE 10 ml 2o\ T 60 pg, ARIRTiTdk i 50ml
TOWT 250 pg TREERLA, HIEBL 5 58 B\ EARDEN AL L e o> THRTHD G
T2HLTWALB, MIEL 5 EE, F#A Al 2 LT 120 g ¥C, KA Al L LT500pg ¥ T
TH5b)o

KENEDOHEL 395 mp & 390 mp WWEZI.,
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5, HZE XM SPrRAIN-BANKS 3%
501 #% ¥
LRIZZEhOTCH B EDEMMNITRTERSLD 2 - —D JIS FHIEREHCB DL T5,
5.1.1 ZREEHEARK
a. FR (1 ml=1000 pg Fe)*

B 2 k7 v = v o (BT A, Fe - NHy(SO): - 12H.0=482.21) 4.316:¢ % #90.1N
H.SO: (conc.H:SOs % 36055 35) I&h L, 0.1N HeSOs T 3 TIEFET 500 ml
&35

b. R (1 ml=50 pg Fe=71.55 pg Fe:0s) )

BHARIKT 20 5125 F0b, fok 2if, Bk 25ml e~y 1 T&bh, 500ml 22772

25 2L v, KTHITHTERLTD.
5.1.2 7§ =7 A IEHERTK
a. EW (1 ml=500pg Al)

7L s =2 v a By va (HFEA, Al K(SOu:+ 12 Ho0=474.39) 4.397s g % Ioi36k0E
TAI=vnTyvE=2YL (Tve=vsrlifi, Al:NHi(SO.):+ 12H.0=453.33)4.202s ¢
w2 L, KT5 T TERC 500ml &35,

b. {HEW (1 ml=50 pg Al=94.45 pg Al:Oy)
B AKT 10 5125 T5, for 2iE, FIK 50ml 2~y rTLD, 500ml 24«7 7%
2 5oL, KTH THTERET S,
5.1.3 e Fe¥xo3 3 vigk (10% KER)
e Fwdy T3y R 102 27k 100 ml D) H\ T &2t BRERNCYERET 2L %,
5.1.4 0-7 =+ v Aw Y VIR (0.1% KK

0-7 =F v Aw Vv« 1Lk{bH) US55 Thd, EFIFCMIEREMAY HVL) 0.5 ¢ %

80°C & B\ DR 450 ml WL h L, B2 ThH bW 500 ml 35 GEKITIZ & v,

PLTHFEELTELSTTT2L Dk T, PPEMLRETHDI0 D, bE HKES S Tkhi

WEI AL

5.1.5 REMEHR (pH 9 5)

HEEE7 v &= U s 200g &IOKEEEER 100 ml ZAKIC 2L, KT FTHTENEWL 1 25, WTER
pH ST, 7vE=77KT pH %L 5 ICIMEL TH b, £ ) =57 v 8 1SR (7
LTk<-

5.1.6 7vE=77k (1:3)
5.1.7 7w whkia

JFER LR DRS BRI BRIk L, ST O BRI IEL T 7av.

GENTRY-SHERRINGTON?! IZHEDTC, ¥ NH.OH & NH.Cl DFHFNI DT 2M DkIAKDEE
WL 7w v m L A B IRE L TG REREL T bIKEEL, ZRBEE 2 v/v% DKT L 2 — A RIEINT 5
(72w wL s OFACZEASS A TIT B 7o) o

®

11l

PG CAETE” E1d CHIMT A AEHRTH LD L F5.
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[E - R 1k 2 e e koL Ak 1L SEEREHC R, §9 6N HaSO4” 5% sk 2N HeSO4™
LIEHL, SFIC) 1N NaOH™ (NaOH 40g%h7k 11 Kk d), X BICKTHEDDS (UERS
ERERE L D 22T, Ca0” HB ik CaCle™ THIKL THLHET D, DX 5 ITERLE 7
vk LI 2V[v9 DIEKT L 2 — ARRIML TREEL Tk <,

SrHrR D B RS BT Teots 7w w kL ATAIRIE TR TR L TR &, B L0 L5
il D 111 332 R

5.1.8 ik (A x> v D rwewkila 1% 7RI

¥ vy FFRTE—FEEETH 500, EFIFEMERE L Bhr 20 £ AV ORNEE R 2 A L
Diehot) Rrew kL ot 1W/N% 2T, FFT v Ze e Rk allEbdHTLL LF50
BEAIEAIC < AU X v,

5.2 AEBWE LOHA - BHNE
5.2.1 SICEIEERT
e FARHH T B B EERT GB-50 Ay, i+
2 }(_ B lem A BRI IR R L e
g 5.2.2 fi§FERK pH FF ’
HHEMHE HM-5 Bl% e,
$16 Stop-cock (A) 5.2.3 S SHeEt
Abw72 37 (A) SHEKIC $ 0 L b RO TH B, 2w o mA Lk
ng@g&gg W, T HbEIIC 7Y — ABE VD biFic
WA DT, T D bR R THRIEAL L T\ & & A
Pfff_':;i ed (s gy OB BHTIRECH RIS 250 m 7
Separatory funnel W T ATy, Zhid =2y 20 BIra il b
(it i %) RIS, B IR RTRICR e ote. 22T

$16 Stop-cock(C) Fig. 1 X5 7cbD&FUEIEBCOL ber. oh
Y72 Iwo(C)

1S

HaY 2ITKTL HHE Tk &L Rl LI

E Inner diametet (2y 73z Ltug, BEOWRT <17 L RTE%
g s ) BHL T EV.
—’r— 5.2.4 A7 FAafg
Fig. 1 7w v koL » i AORIE- D) 500ml RA 75 A=, EESGIRE
Chloroform extraction funnel. ii) 100ml 2A - 75 A2, ZOBEHRIENES
L ORI

) 50ml 22 - 73 A=, 73 = s OREMRIERS X ORBSITH. ThEfEsrL Thsb
BnB0T, MIMSEAEL TRBEN DS,

5.2.5 vy M

D50ml w—r s ExY k.. TAT 2 Y2 ORERES L ORBSITHE. chb gL T
WHADTHEHEMET S,

i) 1-,2-,3-,4-,5- X 10ml FAFVAF « A=« ©xY b REBERCER R X CERBHATR
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DbhF eV CREDOE~Y LAY, HIHLESTH D, BREOTHIL T2 THTAG
IR o
T DAl
5.2.6 ¥ —h —f
100ml € —% — RO, . . EHERHE X OSBRI O 73
5.2.7 %Ofl

.....

7w v AL SR I - REEICIIRO 11 SR 255\ 31K T 7 A 2% Ll ki
P (EHIET Y S b TR AR, b2 bR L THllAEG bR b ORI AL TW5)
&,

SR RTANGC T A TIRLENC T~ 2 BB B B o W LB IS Uk T % 2 Lic L, 2 2Tk E <,

5.3 8 fF =
5.3.1 $owE

100ml € —%— 11 fHL R %&ATEL, 488 0; Fe o 2,4,6,8,10; Al @ 2,4,6,8,10; 35 J Ok
TRROTB R TR o BIOT A =7 L OB (ThEh 5.1.1.D 510 5.1.2.D) %,
E— b KR LRSS T2 ml oL hvhb. BREARLY v b ok (BHlH5 i0E
F) LMk T —EHC 5 Tl b0 (pH 2~3 < HULALENY) T, Al X LT500 kg 2T,
Fe LT 500 ng ETHERTEH —EFREYbITE D (FFHLO5IT T, BENHY 6.3.1 0L 5
LT hE, 72 v EANCEERR 283 b Dk, A + vic o TOREMITGK D & 4
EBRENI) o 0D E —H IR VI T, D F ORI LB © - — L RN T
P, THEDBLIOEEHED TSy 27835,

FFINEFRICOL DI TDe Fex v s vk Iml Fo% Mz, ReELTHBHIEL, #1 15 4
Hteote b 0-7 = v Aw Y ViAW 10ml 225, & BICEEAR 30 ml 2z, & bh LHRE
LTBWTFEM pH §F My NH.OH(L: 3) #iEmL pH %5 CMET5, v—b—%1L3r
P05 LEABERAY <Y kb NHOH %z T %, pH ofgeisn s il bEfrn X
KL, B LU ki s & o0 TEEY X STV, BRREE0 e —H -5 \vihb, KTKREY
Ktk 70~80ml FTICL, HxLT 20°C T TRVEECK) 30 SHHIETS . c ORkmoMkE(L
AR E DD TEETH B, T bINENALKERILB L2 100ml 24+ 7 7 A 2 fuci
W s DLivvh, KTE =3 —kPEOTEERY 7 5 A2 2CMAT S 2, 3Ok bKCEEL T
Bo PRISHEFRIEIAAD 100 ml v — 5 — LRKO 50ml €Y rxH I TDERCL T BEH LT
B <, SRIBHERIELIA DY (77 2 0; Al © 2,4,6,8,10 3 X ORBIARR) ThEThiEbice ~
YT 50ml Forh (Fhbb, I TRENEREIND), THCHAVIZKEL THHAETHLEF 0
E=B =25 DL, 73 =y AORHICFEL TR 2 A - 75 AIHDOT L = v LT
ROBHE, 5\ Biel fgDfeh BT TTE

A AT T A DT HERIEHER e R X OBBHAR D FRFEERDNESR 7 7 v 7 &R L LT 508mu
CRLCTHETS . LREEE (% T) TLoTkE, TRFCEARIEBEZMKL T bRIEE
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(E) W+ 5%, FIRMLOGENC IR, MliicgkoBEs, & OMEHERED ml B & hET5
Fe:0s ® pg AL TE D &, FROEUEAKIC OV TO L RITERBEE O P THEZE S [EHE
LB TTHD . RENERO WIS T 5 Fe0s OBIE, ZOWRBHA L LD, REARY
—EGBPIT Lo L EDOHmRO 77 22 —% F 452 (rziE, 500ml LT 5mlbifrok
£+ r F=500/5=100) :

: A R S b Lt FesOs O pg PXF
Fe.0; & LCD Fe OAHR(%)= e

HEOEERIBELHWC X D THERERE  IXBARERYH G, ThENERER T LI ERY

beilicn—ty 7 P7h5 2 e %UFT LTI (ALO: OBE LR,
5.3.2 7A=Y LDEE

X EIC 100 ml ¥ — D —IKIERRCERT Dbt & D TR W RSB LA O (77 v 2 03 AlD
2,4,6,8,10; B L ORBHAR) THHHSHERC > L vwh, 28350k c2, 3EE - — 2D
TR SR 5 LD o T ERT 70~80 ml { b ETRILDTH X\ (FHIRHL
{Eﬂ%ﬁ@kf%ﬁm 30Dy 20T H HbEHAKRTRSLL, ERIL () T2 TLDHTEL . BRE
hait, 2v 2 C %2, 2Y 27 Ak B &b, B BECPL L SEL TR i) THHR
Aadh, C-d DL bIXLEEBERIO RS TR EHLVWA T L . iz V5 L ELF
Bo ¥uic 20 ml FEERMTHE SN 10 ml 25HRHCMAL, 2Y 2 A 2 B %L, =
Y7 AL COLIAREADETRIEL, 14MEBLUIRELLOL, Flieerlkbidtrbl
Ty s A kHITTERRE, A kdHid/lcd FHMA 20 VOV v 78 LKL T 2RIEThy
hBDHED, FOMIKE 4.5cm DOIFHC 5.5 cm OFEEEHE No. 5 A %3, FHWK 2,3 ml T
Wr LT, BREVNBHAANEE LI 8L LT L, hbHUDENILTYE —d —AIET50
BERLLTBWA 50ml 2 A« 7 F A 2R FORRL RIS, 2A 772 2% 5KFOTIZE 2T
D, TOMOEHIIO EZE D DL TOLZARSND L 51 v rEDONELIRET . SHE
S0 2B bR 2 Y 7 CREBICH T TTO v & v B LT EEL T2 A - 75 A2k
3 2LWvWha, R LT, 910 ml FoORMME G, Hic 2 [[@kH 4R ooy, MHERY 2
Z e 77 A3 (BKEIOHBIER N & A L& HHEREY BT T o 2 LT X D iHOR
ThHMB. ZOMBEETA L LEEER X OEHEDOERTIL L SHF o 3 @O THSTHD). &
B 10 ml OREH CORRSFO MO M E i, DK ETES o A 2O SWIRSE A OR
T KTHEBE X KT, kB EOTHL, TEFEEC L Tl a2 o0 %0 il Ttk
B, WEERICHAR L ML TEREL, 3900mp CREWTIhbTA I =Y~ FF T viDrew
R LERORERETS (RO X5 FHUE 2 A « 7 F A 2 NORTERD KIS D 1o DRI % =
LIREEAEELIRWD, F—RETH L 572 3500 b@EHEC L ThrbAEDEKEEEF FV ¥ 2

* OB ERAIRNEEEC AT 51t % T O X Hk 100 Th OO % AN OXNEF,» b Ld T
hE 02 BE X Vv %T=100(1/L), E=log(L/) 7cABFR» 550 bTHD. e zifdE
WBHED & A 52.3(=100T/1,)) THHET5HE, LD 1/100 TH5H 0.523(=I/1,) DXIFIIFE
2 1.2815 L D BB, 0.523 OFEDOKE (=log(L/1)), T bIEEL 0—1.2815
=0.7185 X7c% ., TMAE/PEELIT SHIE THHDT 0.719 &35, FELFES 9.9 LT 5.0
{BVWETORTRT DV TE IV, T ORGE2 R & R AR iy L T2 <
2TEL k@*“fi)éo
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ERALTIRGTIE, b7 BHLEs). 2 LV3RIENL TR THVS. S LATRARTWR
By TAT—ATHRHCEBLIHUEL L 5 L32FKT2, 3ETT . 2¥DMBER X hD L XL
D PR A BRI 2 DICT T T BHIEL £ 5 L 358K T2, 3ETT. 70wl M L
DAEIZ DL T EED BRSNS LNE N D, T2 —h D iei — TR\, DERE NS —
FTEFL TR« REDKFRE D BEIELT VAL 2L« R — OB O EEL Tl I
S

BeOYg AR LT, WIEER ALOs @ pg D75 7% 5K 5. REGUIBE @5 EitE b
EFTHD , AR OWEIECXET S ALO: O pg O LAEHREH,IH L LD HOBPE LR
URBROBIRD 77 2 2 —F 2 A5 &

ALO; Al DS ER(O =@§*ﬁﬁ*&%kbfc A1203\ D pg FX2F
FLe Al ORERCD SR FECmg )X 10

KOG 2 L5 RO DR D, RS ARICOWTT L 3 = ¥ 2 ORhH] - xR i
DlefedThoH . b LEHERH “A110” D777 LDT A =9 408, L0 X5 ITEE LR 250
ng Al HD % 944.5/2 pg AleO: & Lio\ T, B BRI W LIRID 500 pg Al 35\ ME 944.5
rg AlOs b T7eb EROME 22K,

6. ¥ BR

6.1 BHBLVCTILI=V sDEEARERALTO( DLBERODIH
BB LOT A 3 =7 2 DA (5.1.1.b BX 5.1.2.b) %IREGL TOL OB KE2HIEOHET
GHTL CERE S 2RAEL THhic. HROKFIE Tab. 1 1R T MHIEOMY « Ralieb DT &b T
‘Tnﬁzg/’f_% ?L)@ k:uxa o
1K BEBRCIAERLIREROKE T A S =T A DFEE

Table 1. Determination of iron and aluminum in synthetic solutions by the
proposed mOdlfled procedure

B Iron ] i Aluminum
S pun] S L Fe LT Fe:03 &1L T Al LT ALO; LT
?‘;ﬁﬁ? B as Fe . as Fey03 | as Al | as AL:O,
No. aof = \EL ﬁ_Lt‘ aOT' = }EL 7LL7L} .J:Of'ﬁ R tLt LotE IEL\EL&
| = = =
Taken | Found Taken | Found ‘ Taken | Found Taken | Found
rg rg rg | mg - pg g ng | ng
I 200 | 199 285.9 284.5 ‘ 250 250 472, 4 | 472.2
|
1T 100 | 102 142.0 145.3 ’ 200 200.5 377.s 378.¢
! \
I 350 |‘ 350 l 500. 4 500. 3 150 151 283.3 285.2
v 200 199 | 285.0 | 284.5 | 150 151 283.3 285.4
I \

Tk 2, HERL 200 mg BEMTC AR TR E L, W% 200ml 2 LTED 1ml i)
LD, SHFLT Tab. 1 X3RSz bRICETH L, TOWHLLTD pg KD 1/10
RAENFERDEREBHERT D A=y 742 L5, FEBDOECERDOSHRILS &<
{BDT, ZZTREHEDLIATHM LI LDLHFHEEDEL K HD TR E I
BRI DIER 2 2 2 TH L THRIEDTH b,
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6.2 6.1 LELHMBOREBTRICF R ERMLIZbOOHH
2.2 ThI 2SNk 51C 2 DEYERIT 7 2 v OIS B ALED L T\ DT, X v OILfET

L BHEERAEL TR BERDH D HHiLho 52 v &FRIE TiO: X L TKME 0.1~1.5% HigET
HBL5THENE, 6.1 LFEUMNOMEAT Ti 2 1LT5, 108XV 15 pg CHIET 25T % v
Eifgse (B-D-H ({3l AR BB F %=1« BV U 2 b2 Ok) RIRMLIA,. Ziud Tab.1
DEDRBICL B & FhEh TiO: & LT 0.8, 1.7 BL 2.5% Y TH5E Thb. Sieifs
Tab. 2 RT . KOTEMEL 7 X v DELAFEL VW4 (Tab. 1) AL T, EHRIGEOHMAITIE
FETHBN, TA =T 2AOBEEIEONE T Xy OFEEDEHY 5T, Lhd FEyOENRER5
KONT I =V o OUERED B OMENKE L gD TETN S,

F2R BIRCHCARAKROKLE T A 2 v AOFRC KX EFT F 5 v OFEEDEE

Table 2. The effect of the presence of titanium on the determination of iron
and aluminum in the synthetic solutions used in Table 1.

F E v D - T3 =7
w8 Iron Aluminum
= Titanium, Fe LT ) Fe:0; & LT Al LT ' AL:Os; & LT
Sample _ added as Fe as Fe:0s as Al _as ALO;
No. Ti T Ti0: |, Syl HUE |y Sl BVE [ opeggl RUE |, o RVE
< LT ELT Taken Taken L7 Taken L 7ot Taken L7
as Ti |as TlO l Fo und \ Found Found ‘Found
B rg | “g rg rg ng  ng 1g rg
|
1 5 8.34 200 199 285.0 284.5 250 251 4722 474+
1452 10 16.7 200 199 285.9 284.5 250 254.5 472.2 480. 7
3 15 25.0 200 199 285.9 284.5 250 257 472.2 485. 4
1 5 ‘ 8.34 100 102 142.s 145.3 200 206 377.s 389.1
Iiy2 10 ' 16.7 100 102 142.5 145.3 200 206.5 377.s 390.0
3 15 | 25.0 100 102 142.4 145.s 200 207.5 377.3 391.0
| !
1 5 ‘ 8.34 350 350 500. 3 500. 3 150 153 283.3 289.0
T2 10 16.7 350 | 352 500.3 503. 2 150 156 283.3 29%4.¢
3 15 } 25.0 350 | 352 500.3 503. ¢ 150 l 162 283.3 306.,
1 s | 83a | 200 | 199 | 2850 | 28405 | 150 | 15¢ | 283.s | 290
wi2 10 l 16.7 200 199 285.9 284.5 150 i 154 283.3 290.9
3 15 | 25.0 200 199 285.9 284.5 150 [ 161 283.3 304.,
[ R S I _t

6.3 N. B. S. i@#3t3 No. 97, Flint Clay 35 &7° No. 98, Plastic Clay o53#F
T 2 Y hEHEIENER) (U. S. National Bureau of Standards) 75 5 h 7201 C % EE RO
No. 97, Flint Clay %X 0" No. 98, Plastic Clay %, ¥R SN/ HFENIEL 6 & 05T BN
HB & B s EENSREFIHHT S e o& & 5 s R L oD (FRT 140°C T 2 ETEEIR
LBl d LicL TRbLTH D),

No. 97, Flint Clay No. 98, Plastic Clay
Si0, 42.87 59.11
AL, 38.77 25.54
Fe:05 (£2:8%) 0.98 ' 2.05
TiO: 2.38 1.43
HERE 13.35 7.28

BRI TRRCHE R L TWA DL Yy 7Y v 7% LD X Bhbhan b, hbibhosg
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HOMRPTHB L L I b X 2L Bl hiTh e b, S b GERNTHS L, (ST
BII B o3 T E D b DI R PR R A BHERE L LT 2T L Ta T,
6.3.1 BB RIAHC 3 TiALEL

BB 015 TR 20 ml NG IRIR L, IEZTRR, WIREE GREWIEBORSE L R 140°C T2
AR 3 X OEER (ChH BB LOBEBMO LD EFLTWT, chaBELT b
LTkdigd, #o0 HF N0 2 IEINhD) b5, HEhcbIRAe~Y rib
HiSOs (11 1) 2ml &b THML T (BEEL LT X 5) Mz, LFrcHifiaml cicdtk
ZLDHT, KV =FLr D —h—h 6 HF (46%, JEERGHTH) 5ml ML TEL E¥SHbED
R CBRIRLCER S ETAFEL, SO OEMATTERLIBENLEA L THAL, NEELI B
FTLORLAEDRD, &5 5ml o HF &N, NiuREES - EHL T SO OREmNTT BT
Bo —TcABBL, TEZRIDVEOKRTHEEZTER FsL L, HaS0s (1:1) 1ml ML, St
FEFE < B - FL, AENDL LD O TG AR TS, B L TH 5 HeSO(1: 1) 1ml &k 2ml
A, ERE LTRSS S ALY 100ml € — B —~5 DL\, 20~30ml DX CHIR2E
Wy MR = R MAT S €= —IEFIOEER L, &Y - 7 r— b EClEE TSR UE
Wi s MBS % o BREEDORGMA S D7 b*, 5.5 cm OWEEEHE No. 5 A TI{BL, EREM
HCl HEG T, b & OEIRHIrRCE - K35, HaSOs (1:1) 1, 27TLHL, HF 1ml
EMACHEE L CHESE - WidT 5. DO Na.COw 2z THMIL,  BUAHERme KT L,
FRCRTRE L, EFRICEIFT 5, BRURBEIL, DED KoS:Or LI, HSHEREYE 5 Tv
HoSOy i & L TEARICEDET 5. &% 500ml 2 A « 752215 DLW, KTHITHTE
Zrl, No.97 o4 7ml, No. 98 DOHIg 10 ml & & Dbl CHielEiiag & L.

ZD X5 s HF-HoSO, QNS XD TT 4 § =7 2 EED b DR 2 0 BEICRVERL 20
NERLICDRIBEI v OEATHD, BEAAVIIT A = Vo« £ d v LREREA + v &2
DT, TvE=TRIBWEHES L 2 E+ ¥ v D L 5 reEiE L o ek B L <IiEL
TT7N 3= AaDEREPIBKRC I 2EREX LD LTCLEI DL THS, LEN2T I —RICT
THOHLNBHEEETIR A D (OB DTS 3, p. 850 XY p. 858 BiR), Bk 29p3k
AV OEEEZTORWEE IR BEFY B I L Lk, —5 Ty v vyoFEESFhE2T50L
WL T AR A bl L D TIRBERIC X D 7 s =Y o, $kb DL F 2 v REET 5
I TERE TSI HTR D 7o bt X E b TERIL b D L B DT, ST TRENCIDTHI. bLTT—
I OB D 3 [ H OMMEK b 2 L b b13 L DG Y 2L T THHOBEIAA L Db D,
SO MUIIBR A & Y AL T B e Th D0 b, BICEERAZ L Dbl HiS0: 0.5~1ml %
ML, &Y b 70— b ECHEFBEWEL, SOs L LT HoSOy #TEBLIFHEAILTHLHEL,
K 10~15ml ZMZPRET £ TUEL SBAL THEIRRBKE L, S ToiePh kil ins i,
DX ST D EBENRLRELISDTVWAHEDT, Db 0-7 =Y Aw Y vE N2 TLT I dkE
I C, FRETEE M2 T T THFFCFET B2 b Ly (J&Eu pH 2~9 OFTRES) i

FEED L IAHTESE TG TELEA SR LEH ORI TR, ZOBZUIE< X
EDHBNTHIRND D, HEEEOPEIL S5 LTF ORHINC X 5 ALENITRLIETH A 5 o 2 DOFE
D LS T FIREED RS0 E 2 HE W FHMIC T 2 A D EA TS & LICDOWTL, R
PEAFRLU TS, HEOFETIE, ok xif)a - BEY "ERLTW5,



—106— FREERBRIBTIZEEE #1005

Edh, TZTpH 2#2~3L bbb TLAHEL T2 ThIn 55,
EoMEmETIE HCL %03 & A L IVWT Wigws ibh e b, HCl BETL 3554 X<,
Na,COs Filla LT HCl T v 2% 5 - BRIy 2 OG0 TROBEHR L LTh L\,
6.3.2 FEEAERD 5P
6.3.1 DXL T2 IFEHAIK Y 5.3 OBIERICIEDTHIT L IckiR%E Tab. 3 WiRd. =@

L7eh 2T

§33% HAEIC X b NBS EHEREL No. 97 7V v b« 2L 1%L No. 98
FFGAFY 7 ZUAHDOFRL T I =V ADEE
Table 3. Determination of iron and aluminum in N.B.S. standard samples, No. 97
Flint Clay and No. 98 Plastic Clay by the proposed modified procedure.
I S J TAI =Y Y X2
Iron Aluminum | Titanium
FETLHE RO LR {X76E | FETHE [RWELICE #ixfia: T 5%
Fe:0;, | Fe:0s, Error, Al.Os, 203, Error, TiO.,
present found ’ absolute present ' found absolute | present
/A B A % % o u
N. B. S. Standard sample No. 97, Flint Clay
0.98 0.98 0 38.77 a1y [ 4240 2.28
0.99 +0.01 41.2s +2.5: i
0.99 +0.01 41.20 | 42,48
S Av. 0.99 +0.01 S Av. 41,20 | +2.44 ‘
N. S. B. Standard sample No. 98, Plastic Clay
2.08 2.06 +0.01 25.54 26.94 | +1.4¢ | 1.43
2.05 0 26.95 | +1.4
2.05 0 26.9: l +1.2
CFHAv. | 2.05 0 AV | 26.9 +1.3 |

14t Tab. 2 OfSE L FHBCEO FILIEMCEETCELOKKL, 7L Ii=Y2053F2YDE
RG2S TR TE I L OBEBERRLE.

6.4 EBRERZOLTOEE

6.4.1 HIEHEOVER (Na.COs Hild %\ ik HF-H.SOy dLED ¥ b HI LD T2 D ThH I
TR LBFT X 27 L 2 OB OV TOERT 6.3.1 2R) HCHEEEL £ 5 B L FEBOE
1FveEA4FY DI BT, T (W) NI Eh b ORI X 58B L U7 4 3 = ¥ 2 OEEL)
ERBIEZRNZ LD TNEDTHY, ¥ P HEREOVKICEEL 5 Ieflgoghe T 3 =
YV LDRETIRY 2, 30K 2T, HEOEMRISHLLARTAHRE (6.1), Tab. 1 B Fxv 2 &HFLRK
T XTI - TN, $RELDAATAL I = Y ANTERICEETES 2 LERL TV 5,

6.4.2 DELFRYNHMAFETS L5 Iebhk 6.2 & 6.3 DERTLLRT Hie, Tab. 2
Tab. 3 i, $kOHILF XY OIFERIC10b L TIERRICERETEDDORIL, T3 =V L DFRL 74
VOELBRIGURTEEESR S TH L 2RLTwA, TBEEDFERCAB &, ALO; L LTHA— %
VFAYM TiO: L L TOR— 2V 7T A JIIFWRIEART 5 L 5 ThoH0, 1X2& D LIicEWisPG
bbb\, LA D THIED TE L,

6.4.3 BEHLFOT LI =YL FEXYOSRBITHEEIIFR ALOs X LT 20~30% Wi,
TiO: £ LT 0.1~1.5% TiETHD L5 ThbD. FXY DEENZOTFHRIELS 2 HL TR, AlLOs &
L COSHHEDIEREE & 72> C S ERGHT CRFE S h B oMM S 5 ) 2D, fhoBRERIILL
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TEhDTHY - R TH Do, FERILZPLPER LT, T OBIEEYIELINCIRAL T I
LB TRELFEXVDOEENTIHT, LT =7 a2 ERRICESLICWESITE, BhL
TIHHATAZ LILTE IR,

6.4.4 ZOHRTLHW S ERR Y ERT 54 R BRMHKER T, TAri=varFzro
FEREOF — X = NPT XD A FOLBEEL T A THA 500, ZOFETIRAELIL
ZDo TR TE IR,

6.4.5 23 TZDIREERILF % v OPFELRHRT2FEL L L&), IEHINCLLTH
WHRRNZ EANHIT LAY, FRUNT A 2 Y AR LIERL 5 5138 OB CHETD - L b
TWBHERL, TEEELARCEEL ) s Eogke 7§ = ok, EROMOKERI D LE
5 ol - ERECEETE 2 HERE LTI SIiF L Tis < o« DEDRERICT ¥ v O EPRE LB
KLU, RBCBNT, LIDSELRIDL LW EESTWS (FROEEXY LIchE T, 7L 3=V ad
W AENC, BEEELASERT 4 v v TF X v RBERTE Ve, (8RR ZE LI, 5 L drieh

2f2),

7. b

mj

GBI Y LHOMEDREL T S = v AR5t SPrRAIN-BANKS WEDFEIED D T, HEDE
HECNCETORERIZE & LIBRIERAREL, £OMIELL bR, 2¥0z hbyork,
1) K1) & 4) CREINTVE F 2 v HSNOBA 4 v X U&7 + v OFFEEEOREROIE
WBWT, Al LT 500ug ETOTAI=v4a) Fe ¥ LT500xg ¥COHAEL - Pl - TEREC
EETHLNTED,

@ FryEETHE, TAI =T ADFEMS TiO: L LTDR— 2y 74 JIKIEN< BUiEd
AlLOy LLTDR— Yy T A IAAT S L5 RIERER S T2 L 5 1ies,

@) HERELHRCIRT v 3 =7 L ORI U T E R\ R X OBEDF 2 v IVEFEET 2 O0ERITH B
Db, COBRERIIOEETIICOTA I = 7 aDFEKE L TERLL TRAT S biTicudiu,
FEY =y w A LIRED S DRT S =Y £ OBUER T CRIEEERIETH D LB 0T,
S RIICH L 7 X v OFFOTHEHRCBEL 20, HESHAGHTE % BEEERT5240 T
Hbo

o, ZORRPEERBORKIERICIEEL TTF SRR FBICHETLR T 5.
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The Direct Photometric Determination of Aluminum with Oxine-I
-——Application to Soil Analysis——
The determination of iron and aluminum by the modified
SPRAIN and BANKS’ method

Kinnosuke Niina

(Résumé)

SpraiN and Banks'” determine aluminum and iron in calcium metal by first
masking and determining the iron by the o-phenanthroline method, and then
extracting the aluminum as the oxinate into a chloroform phase and determining it
in the iron-free solution photometrically.

The writer has slightly modified the Sprain and Banks’ method as shown below,
chiefly for the convenience of operations in the routine analysis of soil, and tested
its applicability to the analysis of clays. The results obtained are shown in Tables
1, 2, and 3.

From these results and the findings of earlier workers!?’, the writer appreciates
the applicability of the proposed modified method as follows:

(1) In the absence of titanium or in the presence of it in negligible amounts
compared to the amount of aluminum, iron and aluminum in soil clays can be
determined simply, rapidly and accurately by this method.

(2) In the presence of titanium in not negligible amounts compared to the amount
of aluminum (for example, more than several tenths per cent of titanic oxide
compared to about twenty to forty per cent of alumina), the determination of alumi-
num becomes apparently inaccurate on account of the simultaneous extraction of
titanium with aluminum, whereas the determination of iron is accurate invariably.

PROPOSED MODIFIED PROCEDURE

a) The preparation of clay sample solution:

To a 0.1—0.15 gram sample in a 20-m! platinum crucible, add 2ml of sulfuric
acid (1:1) and 5ml of 46 per cent hydrofluoric acid. Heat to copious fumes and
cool. Wash down the sides with 5ml of hydrofluoric acid and again evaporate to
copious fumes. Cool and wash down the sides with water. Add 1 m/ of sulfuric acid
(1:1) and heat further to wet dryness. The expulsion of fluoride should be carried
out thoroughly for the determination of aluminum?®. Cool and take up the residue
with 20—30ml of water and 1 ml of sulfuric acid (1:1) into a 100-ml beaker. Cover
and heat just to boiling until a clear solution is obtained. If any insoluble mate-
rial is found in the solution, filter and ignite it in the crucible previously used, and
add a drop or two of sulfuric acid (1:1) and 1ml of hydrofluoric acid. Evaporate
to dryness and fuse the residue with a small amount of sodium carbonate. Leach
the melt with water and filter the solution. Ignite the filter and fuse the residue
with a small amount of potassium pyrosulfate. Take up the melt with dilute sulfuric
acid. Combine both solutions to the main solution. The combined solution is then

to be diluted to 500 m! with water. Pipet out from it an aliquot containing up to
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500 micrograms of iron and up to 500 micrograms of aluminum into a 100-m! beaker.

Alternatively, the filtrate from the silica separation after alkali carbonate fusion
may be used.

b) The determination of iron:

Dilute the sample solution to about 20 ml. Add 1ml of a freshly prepared 10
per cent solution of hydroxylamine hydrochloride to reduce iron to the ferrous state.
Let the solution stand for 15 minutes. Then add 10m! of a 0.1 per cent colorless
aqueous solution of o-phenanthroline and mix well. Add 30 ml of ammonium acetate
buffer (Two hundreds grams of ammonium acetate and 100 m! of glacial acetic acid
are dissolved in water and diluted to 1 liter. The pH of the solution is adjusted to
approximately 5 with ammonium hydroxide and stocked in a polyethylene bottle) and
mix well. Adjust its pH to 5 with dil. ammonium hydroxide, using a glass electrode
pH meter. Let stand for 30 minutes at not less than 20°. Then transfer the solution
into a 100-m! measuring flask and make up to volume with water and mix well.
From this solution pipet out a 50-m! aliquot into a 100-m! beaker and reserve it to
determine aluminum.

Measure the extinction of the reddish-orange color of the solution remaining in
the 100-m/ flask with a spectrophotometer at 508 millimicrons using a l-cm cell
against the blank similarly treated.

¢) The determination of aluminum:

Transfer the 50-ml aliquot reserved in a 100-m! beaker into a 250-ml extraction
funnel (Fig. 1), wash the beaker with water two or three times and add the washings
to the funnel. Add 10m! of 1 per cent oxine solution in chloroform and shake for 1
minute, the excess pressure being released by carefully turning the stopper. Allow
the two layers to separate. Filter the extract into a dry 50-m!/ measuring flask
through a filter paper wet with the chloroform reagent to remove traces of water.
Extract the aluminum with two more 10-m/ portions of the chloroform reagent,
shaking each time for 1 minute, and filter the extracts likewise. Then wash the
outside of the stem of the funnel and the filter paper with about 10 m! of the chloro-
form reagent into the flask. Make up to 50 m! with the chloroform reagent immedia-
tely before the measurement. Measure the extinction of the yellow color of the
extract with a spectrophotometer at 390 millimicrons using a 1-cm cell against the
blank similarly treated.

d) The preparation of calibration curves:

Prepare calibration curves following the same procedure as shown above, using
a standard iron solution (1 m/=50 micrograms of iron) and a standard aluminum

solution (1 mI=5() micrograms of aluminum).



