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i

4 - R RO T L = v A OFERENT EREKE LUL, EFIT TR
JCRWT, FERE R X 08, - F 2 VEDIFERHER LD, TA IS T A AFTRA L
D7 rerLAEEYD LS, BEREECLIOTTA I = v ARERTHILEYREL L, Th &
3, = DERBUIEME LLPHMTH D T EF T routine work FICIBAHE THHLELRA L, ¥
HERMEROTA I =Y AGBD LR, Bt L LTRLOK -+ FUTO L ERXENZETh
Wi LTh, HECHEHLFOTA I 2y A BB B LTHE T v b B B L EIC
4%, Ty vEOHI25 L OBEE TRHETES LVWoTh, ATRROEHC IO THRERY D
DEHE DEENHTBRE « RBBERDOLIT L Y PHFRC L L O BREMNHEDORE SRR D1 D, B
VEEDPNIBERED FhDTIRINTBEVIREE DD,

BEEITEEDCEYME - B, 7 OEMCERTHI LMNTET, BHYURDO1RLHIUL routine
work lr LTHRAEE LWEREETHD, T4 1=y A0REKE LT, 2RIEIALTAF I
X 2 BAHEECIBIY LA 2REEHEENSH 520 SHLIMRILT 4 3 = v JERKS, Thick
VI IR AR A LA E R EHICIE SR TRV B b 0 Th T, IHEEROM
e T h bOHEANBEEDETH EE bbb TR o0 WiflR % d obhvbh ORBEBEROSHTH & L
TiL, ThHRERNLTBHNRINAS, SHLEHC AL I DT R DL LTHFY VAL
BEEBEBEESL S, THIEENC7 L I=v A - A5V 34 F ORBE DL >THRHTVNE
DB, LIEBOTH, - 72V - < v I VEOHER I OTT AN VERE - TAr )V LEEBR X
V=72 2UNDOEBEEFLVEREY 2 T bt &, BIU+* v vORRBEREERX
FREHE LTRT<ShATN TS, 74 1=y 20FBHRL LTRRRELIEL LV TECVBLED
NBEEDIDI, EHTIRA LIz IRV, ’

RLF L TRIFLELDIX EDTA HEEDY ThHH, COERHEKFTH, Al © EDTAHERR
JEEBSEDS B Fe - Ti 310 Mo RESIRLTHNT, LHNEHENSELE LD, Fe R Ti %
Al HBABELRE2TH L, (FetAD % (Fe+TitAlD) REDRBR L L®DH, Fizik Fe k Al

* MLOTRLOBRMELD, FROLEROC D L DLERMBEOMEI LI LR IITALI=Y
LADEEFRIRI T Ld MM LLWIORKL, TAI=vABHMOERYRIL DL
CEER bW rird s,

(1) +ERERHIHHEER
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FEGEET 52, WTHR LTOMENAFEREL L OEDE 200, AHHFERGTRE Fe &k Tio
HEFRC BT Al OEREL LTHOFMEFENCRELOTERL S D TH S, EEVHCORBEIT
B LTER LTh B0 HFRIE ST, SREHPEUEDOBRIE 7 » 2 BERERE - PNEUTOBAIL.
T4 VvEAOCAIRENEBRL I OTF 2 Vv EAKBCERL, 743 =97 2R EENCEE L
WEEDTWBDT, ThLHRREDIDR LTS, £#2T, Fe & Ti % Al & Mn 2bA
FTEHEVENETTL 5% THCREERUITCAGIEZLDbh%7_ry « 7 7 ek AHBED 249
WEhDe BN, Fe & Ti 2458 L20bD Al ©» EDTA BEIFIHEHEEENFRFREES.
00, EHIHETREL L TFY v/ - v v2 (BLT X0) AV AHEEEENR I & BTk,
EER & LT Za®* - Pb* ¥ Acid Th* OBHERE 5 Z &A% Prijic BI O ZOFTFDOA %D ic.
LOTHRESNTLADT, TRUDORBRTINLTNTE RELLER, SFO e BRLE:
Q) AB* #2375, Zn* R Pb2t OFA~FH I vick D pH FEO LT XA THVLRT LA,
Zn?** % Pb** K X BTEERD pH 5~6 Kk Tik Mn** 23 EDTA L EEMIC TRV ARIET 51
¥, Mn* p3tET 52 AP OEBRECERTHZLNTERVEREXELTL %, (@) Th* &
BT Zo?* © Pb* W XBWHEL D b pH FAEHO L cCERYET S L\ 5 DI ABAI LB
hED, DBIRRTIIRHLYDEETO Mn? DOHRFIITEA LS EEINV W5 KERF]
REd2OT5,

BEDX 5 nEBROFEEN L, BREEIODEFDOFELLD LI LI 1) 71 BeaE ik
L7eDbD, & LTERIC OV THEREOERMD, 7Xny - 7 reri afiiERc Lo F 4
VERRET S, Q) BEREBROKHEZIGLALERLEL, BELZWMSECIELELTHBIRLAY
ERREETS, ) T 0EEDOKBKC—EERD EDTA EERKEMATERBLLO S, BEO
EDTA #% Th(NOy), EERKT XO RAFHEL LCHURET 5. THERTRESD o pH BEHO Lis
T —HEEL, BEPHESEFIEORMBI TR TR Pribin —JRO A £ DD REED T Licht
2T, BRLBbh2 0% L1,

B IR B UIRARBRC OV TRRBFEOFM LS L, FLEC W TELERHC oW Tr A
ROERECHELCIOHERLBT A =y sDERELTTR TS L 1I2T 5,

2. REREWHF &

REEIEL LAV E D JIS SRS R AV,  KIEA + VBB X D> TRBBL L1 + vk
ZAWELDL TS, .

2.1 JNRAZ - JRAKRILHHEICE % - F&2 > EOKEED

2.1.1 R * ,

(1) 7w VR 7 2my (FEMEE - 1) © 6 F wiv KBEREVEL VD LEVBID
<b, WEREHK No. 5A TIRB Lich DE A5, HEIMOBEKOTEEEILD & THIBE TIREEY,
RERIBERTHTHIC L Fbbeak LEBETRTEL bRV, it a2 v a5y
POBDZ D, BHKCEN LIt EELLBET S L DIRMREED L tedibb 0 b 0T, HHICK
X8 IRB RSO DIBARMBENE S X 5T 52, MIFCEBRLTBO ARSIV L ZAK
B 1, 2 BIXERCKL 5,
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B@FEREER: 7n VX7 vE=T7RPCRET D, TRAOMFCITEYE, REB7 ve=vsrkuh
ERy LI/ MErRELAH IR T2, CONMNEFDORET v £ = v A REROBEEER LTk
BBEBETADHHDT, EEROEDI IR LTRFELTNS : REDHMEF UL bV OJERECREE T
vE= Y ARLRTO S RBREY L, BEARVRRWF s M 2 -t h  REOEERES€TE
<o

(2) 7mefiac TREREKRCE VBT EEI Lich D25,

FESUE ¢ JIS MK 1 Hkfih 11 SHRSHE VA, 2N HySO, - IN NaOH 3 X 09K CIEK A 1 ElEot-0
B, CaO (1#&dh) CIEWKLTHBLEET S, BRI 2% viv DK= %/ — v &EHEmML OLL3RS
SEEHFT B709), BEEFCHRET S,

BEREE : RO ID TR O EREZ KT L SV EREKCRB L, Bkt 11 R
Wi, IN NaOH T2 - /K& H,S0, (1:1) CIEK 1B D¥E>7D b, conc. H:S0, CHEELTH
7 L 3ELES, EIMOLERCHITEF ) LN/ rerL A LD, FRIUHD 2R B\, 24
AEBECI O THORENRL RV S, AWBIBOXGORE - ARRBID 2y 70HE L E5
BOHE L B X O THOA Y S /85, 1EKELTA S IN NaOH T2 [@ - KT 1 [EgE, CaO
T1EBK UCERE T 5, BRIC 2% vIv OffK= &/ — &8N L TRERFCRET 5,

2.1.2 H/ELEE

(1) VIR A WIRE 250 ml FERY © water-tight 722 » 7433 200 T 5 (WD @
p. 100, Fig.1 B8,

(2) FomsEHE ik 1 S athonest

2.1.3 # F &

HCl @ oW T#I1.2 N OFERBAR Y D, Al 10mg (ALO; & LT 18.9mg) Hitk: Fe Ti &s <
v Y TREINDTROAE 10mg BIRUTE2EL—ESEL, 50 /X 100m! - —KhiFL>
TH<, ORMERLEEHHASERHRAI DL h, -5 —% (1+9) HCl ({91.2N) T
Wk, 1+9) HCl T2AEN 50ml 3% (PRRSHCEREZ ST TE LI, Thiks7e v
B 4ml BREHAC Sy TR CEBERE 5 Licod, Z7aeka s 10ml TlHREHETS3, THE
ZREREDETT, 2¥Ds/vnkin 10ml O3 582ml MALTIRE > TB2 ekl s mukil
2R TCIDL, O Y TIHMHMET S, Ebk7eaka s 10ml Th 5 —E 1 SRSB4
KL,

K% 300ml 2= Ha - E—h -5 Fvh, SERRERKT3EBE, BEEREZOE—H -
BPET B, WHHE LT\ BIKIE & foik 120°~130°C Doky b+ LA F TR LA CEETHETERL,
REtlA T TE = — DL XL b HNOs5ml A LCHEEDO50, REs LT okbEE
Mm% EFCiz e A EERET 5 CTERET S, SBECEE LW TEE NS5 UCTHTLDOTWHEE
NI, DLEELTLESKEOEEY HNOy TL® LTEREY LickT,

2.2 EDTA BREICLBZLNI=7LOEREE

ARATFA - ERy b Ealby MEOHIBRITRTH LD UHERRE 20°C LW THRE LT
k&, FERARCKECOWCTREREY T,

2.2.1 R E



—102— HRERRBEGE B 1438

(1) EDTA E¥EPS¥, 0.05M......EDTA © 2Na i5 (F{-¥(L2¥ - Dotite 2Na) 37.2 g & IKiC
ENLTCRE 21 &L, R =Fv VEREETS, (2.2.3) WX OTEEL, 20°C KkiT2EL188
ErEHLTHL, ‘

(2) EHEWHE, Pb (NOg!D--- - FHEAH 140 ¢ %, HNO; 3ml Z¥RIN LB 120 ml iz v ¥, &
DERCIBIE LIcAD HNOs 1, 2ml #Tainz, WHEBORHOERNTIILDEETLT B, i
BB D BRTARHICHERMK No. 5B TRIEL, BEXE%HT 5, FERIK No. 5B &0l
7F—RATRLTEITEEL, 3, 1% HNO; © 10ml §2, D& HNO; =%/ —1® (1
:50) BAWHO 10ml FoOTK3EPE, HFEIC=—F LTS, EHEBRNTENFcO AT, 105°C
TIRMERE LTS 180°C T LORMEIRL, Fora1 2—FTHHT 5, #Hdhz/NaaEC5 oL
Wi, FYrA 2—hicRET 5,

(3) Pb(NOy), EEHEYSWE, 0.02 M- {ZHEMHE Pb(NOs): 3.31 g #% 200 ml £ — H — IR L,
IN HNO; 2ml #EEM LI 200ml e hl, 500ml AR 75 Aah~N3 D LTCKTCERLT 5,
BEREN S 20°C ki3 e L EBEYEH T2 (Pb(NO;).=331.23, log 331.23=2.52013), EEDD
EFLLOLK b BRELTERR, .

(4) Th(NOs), AW, 0.015M--F48E + v v A Th(NO;), - 4H.0 (BEiR{L%¥ - G.R. ) 16.8
EXKREENLTEE2]I 2L, £Y=FL Vb BRETS, (2.2.4) CLXO>TEEL, 20°C KisiT
LELBEYEHRLTEL,

(5) XO $BRZEED--.. FoL /= F vy (A2 - Dotite X0) 1B S Y 7 40 %
SR100 B2 30 ¥4, BENMEFRRET 5,

(6) QR #RFE-FFAF4 vV Ly F (FERLK -GR # 0.2g #IEK=5/—1 0ml &
5L, KTRE 100ml & LT HEEEEMK No. 5A TIE L, BEEZHBER S OEEFCRET 5,

(7)) ~FHIvernFF IV (NFFRAFLY T T IVOKE, vrbrEvrivi, FX
i - LA REGOF A5,

- (8) IN NaOH--KEfk - bV v & 20g %7K 500ml & LTHY =F L vEPRET 5,

.(9) IN HNOg----6N HNO; (FHf#g 10 F 27K 14 HOREY) 1BEKSAHT) T,

(10) NaOAc &, pH 3.6----EEE 7 b U ¥ 5 NaCeHq0; - 3H0 27.2 g % 7KHI 700 ml & & hs
L, #7528 pH st A OKERT pH % 3.6 THE L COKEER 85ml Wit2ET5), KTHT
BHTELEL 75, NaOAc £\ T 0.2M, £Y =5 v vhicfET 5,

2.2.2 % B ,
HMKIEHE - Caly b - 25 VTODCHEADO L DIEXLTH D, ARBIEEHE OB THRA
BT,

2.2.3 EDTA ZEHBEROEER .

/J)tg{ LH30m 300ml =a=Hn - E—A—hC, BELLS LT3 EDTA BK 10ml o<
9 FTEObIFD, €—»—IC IN HNO; 1ml LK 150 ml Zhnx, WiKIBIELiesib XO BREIE
(Tmmx10mm < S DY CDOMBIERL —HC, HHRKLT0.05¢ Lk 0.1g HUTF, < 7cbokn
BATHELLT W) s, VvEVEEIDLLTATRLSET (RHD oxBc X i, HHE
YD LBIZEKS ET) BERO~FH I vEHEML (0.5 16 1g < bV, kb ribdlL
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72 50ml €.l y b 0.02M Pb(NOy). EEELK CHE LILLH, VEVEARD EORNHE
BRELDBRHERA L T5, Pied £ 3EDOFHEL S L, 20°C KkiF% EDTA HRO € L8
ExHHT 5,
2.2.4 Th(NOy), EHEHIK DEE R
(2.2.3) KIS TEEINL 0.06M EDTA EEBK L2y T 10ml $o, Pt d 32D
300ml a=pL . E—H—dhiRE DbitD, E—H—iC IN HNOs1ml LK 50ml %*inz, WMKEH
Lightt XO fER#EP R (2.2.3 B8) %M%, 1N NaOH %4 MA LCHEEEE L (oH 6.5 K&
— THRER), 7B IN HNO; 3, 4 fw iz T Haicd L, NaOAc BERK 10ml 7K 100 ml %
Mz B, €rfbE Ll 50m Cavy +tH5D Th(NOy, BRTHEL, FREBKIRDEHEZRA
ET5, Hig £b 3EOHEDFHMEL b L, 20°C BT EBEXYENT S,
2.2.5 Th(NOy), E#IHIC L 5 Al © EDTA HREEHE
EDTA THE DU L & DD, (2.1.3) DEIEC LD Fe- Ti LOREDOUEY LIcDHLOERE
K 50ml HHNZTHEML, LREBIRERIZRD L THLIC 0.05M EDTA ZEWEKR 10ml % &'
9 b TLOTNE B, BEILTER LTT7 AXA FME&WETmEL, #92 5/E oo 0 bigs
M A BEHD & DOV BOKTEHENZ &, i bICHSIER LR HK 100m & QR #H/RE 10 FEm,
IN NaOH %M« MA LTS T ilishar BT 5 ¥ Cic L (pH 1.4 #E—3.2 i), NaOAc BERK
10ml & XO RV E (2.2.3 BR) Mz, €efbE L 50m Caly thbo 0.015M Th
(NOy), BRI TIHE L THREBREDLIBHARR LT 5,
HEK

AlO;, _ [[EDTA ] Th(NO3), ) :
o =1 o%»6%%(30%)_(@;»5&?&&X’("ZO%)} x50.98

Al, _[{(EDTA ! ¥ Th(NOs), )
mg ‘{(@»—c»z&?&xgm))‘ oé»ﬁ%ﬁﬁ"go?&)} x26.98

log 50.98=1.70740, log 26.98=1.43104
2.3 AFSUICEBT7NE= g LOERE
2.3.1 R B3
(1) %Y VK, 2% wlvdxov2g ¥ 200ml €—H—EDTKEME 5ml &Nz, Rst
MTEZ LThLKELTHRLTHELC LT, KMz T 100ml & L, BEHFCRET 2,
62) 2M NH,OAc K- BB 7 ve=7 4 154 g #KRKENALTLE 11 &L, FY=F Vi
FRBET S,
2.3.2 BELEE
(1) 5 ARiESR - EE{ RSB R 7 7 ATHEE B © 30cc & No.d4 MEHNIW, #H
Eirb TEA MR UTh LEEEICOKEE L, 51 Lish HIRE CREINEE L BBR 2 TS Lico s, SMilE
e — TR, BRERBHTMERERT 5, HAKD, B LAEBRERERE LICOD, @
B LTS - ERELThLT Y r 4 2—FhRBRELTEL, #HHAMLL2 T, 130~140°C DERE
ESRATIBEMA LD, Fv o4 &—fhT 50~60 HRHS L THORBE L CEBRERYL 25T
<o
(2) R5EEEER 7 7 AIER L IRBHLER AR, KXY S TR 5,
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2.3.3 # 5 Y

APHAWIL, MR AL BRI, B2V AL DAARET AN VSR - 7o n ) LIRS E I Mg
TR EUEE T, HCl #7223 HeSO, I\ TN Tlnidiudlie bigv s, Al S8 AL 2 LT 10mg~
AlOs 2 LT 19mg HBWANEYETH D, 200ml € — 7 —hORBEK LK T 5 THTREH 100ml &
L, KBELETHELT 65~70°C L LT b+~ VK 15ml 2z 5, L5 6N NHOH
FMZT Al DA% FA4 bW LIXUD B E TR LTH D, 2M NHOAc 10ml iz 5, L&
B Lish K ET 70°C 149 30 ARIMNE L CHBERRIED, bO1h UHEREEZ L LD ThH
B 7 AWiEEE G BRI ER L, BB 50m 2REC LT CIBYEE>, BiEsosfe
BBEROTEL b TOMBRYER L TESHRY — € TRDTHD, 130~140°C OELKERRAT LR
FIMBARRT 5, 7 7 4 2 —FhT 50~60 SHBESERET S,

FHEK:
Al,Q5, _ A1(CoHsON)s,
7 = A x0.1109
Al, _ AI(CoHsON)s,
me = ph x0.0587

log 0.1109=1.04493, log 0.0587=1.76864

3. BB\ R

3.1 & & & &
3.1.1 73 =y AR
BE7 A S =Y A H Y YA KAI(SO,), - 12 HoO 12.3 g BREREFF LTKIZ L4 L, HCI 100 ml %¥F
MLTAA - 7T AapTKTRELL & Lk, FBREND 20°C Kki}5 10.00ml O Al S8% mg
B CEE L, = OWEKIE HCl ©o%{J 1.2 N T, 10ml 2oTi7mg O Al ZEA TV 5,
3.1.2 v R '
B~ v # v MnSO, » nH:0 %/Kic &4 LT HCl 2L, HCl ©2oWT# 1.2N T 1ml Ko¥
1mg © Man 22UER L 2L Dl
3.1.3 ¥ & viEHELIK
THORNTON-RoSEMAN 3D I LIe 3D T2 9 F &2 =1« A Y ¥ 4 KeTiO(Co0y)2 - 2H,O(BDH $ A -~
R. ) 75, HaSOs 2o\ CH#I 3.5N Tlml ico¥ 0.5mg O Ti #&LHEEE 2L 2k,
3.1.4 GETHREAEK
F & v EEUEAIE 400 ml % KT 300 ml T3 b, MEEE KT v &=y & (NHOFe(SO.): - 12H:0 &
Bt~ 4 v MnSO, - nHO #:2L, AA 77 A TKTLEL & LT, 10mlic>& Fe7mg-
Ti2mg B LU Mnlmg R &L E DL D, = OBEHIL HSO, i 2 THI 1.4N Th 2,
3.2 B B & X
3.2.1 Al ¥
T3 =y AEEAIR 10ml €<y FTLEY, 20°C KBITHEEL S LHTHL,
3.2.2 (Al+Mn) ¥
Tt =y AEEERY (3.2.1) LABRCLTLY, < v VIRERK Iml A AT A - Xy
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#1%k FHBEEKHOTA I =v A0 EDTA [EE
Table 1. Complexometric determination of aluminum in synthetic solutions
by the proposed methcd.

5 FUBRFOEE ... . | EDTAgHgE | ThNOy, &
£ B|& B contents in synthetic | 23" ¥ wwe oy | TR ofg | Al DEEE
® 5| &® 5| golms. 7R ERA ) e EH Al found
g%géﬂﬂ Std. soln. of >
TS s SeFay A Std. soln. ;1;];%23)*&1_ e
Ex Sample v - YAV Cupferron- O(fZI\I}:B ’£2A back titrating
p- P - . chloroform _ residual ]
No. No. AL, Fe, Ti and extraction adde%, EDTA, Mean
‘ mg Mn, mg ml (20°C) ml (2006)
1 7.03 — 9.99 16.07 7.05
2 4 —_ Eiii3 7z 16.07 7.05
I 3 2 — Not carried 2 16.08 7.05; 7.05
4 7 — out 7 16.07 7.05
5 ” — ” 16.08 7.05
6 7.03 — 9.99 16.09 7.05
7 P — ” 16.10 7.04
I 8 4 — . 2 16.10 7.0477.04
9 4 Carried out 4, 16.11 7.04
10 2 _— 4 16.10 7.04
11 7.03 Mn?*1 9.99 16.06 7.06
12 2 % LA % 16.05 7.06
m 13 2 ” Not carried 2 16.06 7.06¢ 7.06
14 7 4 7z 16.07 7.05
15 Z 7 ” 16.05 7.06,
16 7.03 Mn?*1 9.99 16.08 7.05
17 2 7 x # 16.09 7.05
v 18 2 K . % 16.07 7.057 7.05
19 2 % Carried out P 16.09 7.05
20 4 2 % 16.09 7.05
3T ey
21 7.0 e T2 9.99 16.10 7.04
22 7z 2z z 16.11 7.04
v 23 2 2 Carried out 2 16.10 7.04( 7-04
24 7z 2 7 16.09 7.05
25 7 z 7 16.09 7.05

*1 Std. soln. of Al prepared from potassium alum is 1.2N in HCI and contains 7.04 mg of
Al per 10.00m! (20°C).

*20,05006 M.

*#0,01485 M.

HoHk FFOVERLBT A =Y AEERKROBEESH
Table 2. Gravimetric determination of aluminum in the standard solution
used by oxine method.

CE B s T3 =y AEHERK s = ) s -
® £ ARES Std. soln. of Al taken ThAI=2gh A VTN I=y LEEE
: FF2A b Al
found,
® x| = B* ’
Elifp . SaIIInple Volume, Al content*, AI(CoHsON)s,
o- 0. ml (20°C) mg mg mg
26 15.02 10.57 179.3 10.53
VI 27 4 4 179.3 10.53
28 2 2 179.4 10.5;

* ZtBfE Calcd. value from the amount of potassium alum weighed out.
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FTLOTHRMT %,
3.2.3 (Al+Int.) %% _ .
Tt =y AEEERY (B.2.1) LRBECLTL Y, HETREAEI 10ml 2~y } TLOTH
35,
3.3 RBMLHBR

8.3.1 BRI :300ml 2= - E—Hh—ho Al YA (3.2.1) #EEHEL £ THARL, HNO;5
ml TRB LD DS IUERE S  THRRB Lic, BREDOKERFO Al % (2.2.5) ikk>T EDTA
TE Uik Rz, 81K 15IORT, _

3.3.2 BRI :100ml &—H—Fhd Al BK (3.2.1) HEEMHASBRIC S D LWL A, (2.1,
N RIBsmv . seehrafilONE Rk ZR0/D, (2.2.5) LT Al % EDTA BT
Lic, BREXE1RE 25RT,

3.3.3 EERMI:300ml 2=« £—H—rhD (Al+Mn) %K (3.2.2) % (3.3.1) kKkitse
FkRIC HNO; UE L7=Db, EEOKEHKFD Al % (2.2.5) ©LD>T EDTA JHE L, HELVE
1R% 35emr,

3.3:4 ERIV:100ml ©—H»—hd (Al+Mn) B (3.2.2) % (3.3.2) kKT 5 & AEHHL
BLiDb, (2.2.5) KI5T Al % EDTA J§% UhiEx, %188 450CR+,

3.3.5 BV :100ml v —»—chd (Al+Int.) HHK (3.2.3) %, (3.3.2) I3 L RAEHM
MELUIzDB, (2.2.5) ©EDT Al % EDTA J5E L-#EE%, £ 1%4 555

3.3.6 EBRVI:200ml ©—»—dhD Al K (3.2.1) %, (2.3.3) & LAt T Al ROWTE
BOW LIRREE 2 KT T,

4, 3

4.1 SEERBEFERICOVWTOEE

4.1.1 Al © EDTA JE%E OB ER Lisiudic gy 0k, EDTA & RIS X ¥ HER ORBHE
FrhD Al OREETHDT, Al 8 EDTA LEBMCRIET 51edci, »kb$ AP L LTEEL
RSBV E WS Z L Thb, Al DX 5 MKSELLTOIEROBEKIE, FHRIBAHADZ
LM TR L, BEREEBELTEE, e Ny vEir A vRR LICh, SKBILYOERGEEL
CTEDauf FERLISORD, THLREKBEY (b KLY OHWBEETEZ L2155,
ZD X icREBic e ot Al i3, fok % EDTA k2 dREMLTD, EBHCF LV — MEAWERTERT
B ENELDTUTH LV, £2T, 78 v« 7 8 ekl alHBORKE, HEEOEERYOLME
T HNO; B LicDb, TET 5 ET HNO; ©OW\-T wet dryness DRBTREEL, BELRK
L Ui, B TheNC—ERHED EDTA EERREMAT S < &k LK, '

4.1.2 VmestaL et al.'V % L — MEEREEYE L LTREIR TV 25 80RK - SERRILY
< HE i JUEEE Y LIRRE LR, BEMNASTERLCT, RET, LrbREFRELE
W3 AT, PbCl, #4533 <H Pb(NO: M hiCoK L 2R L, FHEOBMELT Lic, EEN
SRR U THEEYRERE LTRE L & & 5, MERXEANIZLA LB LLERE 2R 723
PbCly DHIERREI DL D /INIVETEF W & BD72DT, Pb(NOy): DOFFFEATHZ LKL
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7o

EREH O, EEE: LTEEYHOBAR SRR LTKICE, L - #REL LT X0 &z - ~
F4 3T pH #FREELTHH EDTA R THET S Z L 2R LT\ 5, ThEbEEOERTIZ, Fr
REEBOOEAORROBE>HOADEREILBRNFEN THLOT, M e Xi3clEbhi, %
=T Pb(NOw): BHEEER A2 b, £hT EDTA BAHE L CHE>FREROOECLR D - L L L.

4.1.3 XO #/R¥L, H#) Houpa et al.® I L7cADT 0.5% KEREA1op, BRI %
B BGEM TH D7D T, ZTODOHD Pripu DFEFD I Lcp>T KNO; KL BFRKREAS &
LR LI,

4,1.4 Houpa et al.? (¥, Th(NO;), i& k% EDTA OFEEDEED pH FEp: LT, XO HRE:
L Th B IN NaOH CHRERK D ETHML (pH 7 LIE), IN HNO; #Hi4 i T, FEAILD.
ELTH D (pH6.5LUF), pH3.6 OEHESERETR 10ml #x T3, EEEIL 0 % K ORE
RICDOWTE D pH B HGER Lichl, Th(NOy), DEEE®D L FiXORKIITTS ThH 2 dh
Eh, HF1ROKRIT KT Al OHFEED L ED X 51, Al-EDTA AEFEELT LA bHFMIC XOTE.
THEORM, LIS & &L, pH BESTTH T L dREAVRKRDS DS, ZhTIHERYE
D HERN 2 bhich ot Houpa et al.® 3 Diskussion DIFT, = DT\ TIXEE pH #HH
O BRIFIIFCEETH DA, BRLTHS BEO Lk 12oTh, BFRPCERNKERSLS L pH.
NER Y TEBL LSS, D, FOLFE IN HNO; %iBM L TENSKE pH 2EDBUENRLD Z.
LA LT\ 5, Hara and WestD I L5 & Z DEEDHKE pH FiFHIX 2.3~3.4 TH 5 L, Houpau
tal® FFNEBB LT 2.5~3.5 O pHFEFHNEYTHS LB, LrdAHLORERCLOE
& OIS RUT Y D pH OERMEIL 3~3.5 Thofc L\ DT b, £ Z TEHL, Houpaetal.D D
k5 pH7 Pl b%Chfud s L uw, pH 3~3.5 O E THRMT 50X\ L%, pH 145
t—3.2 FEOLEHEEY TS pH FBREFFALF 4V - Ly FD 2hMONRERE & LTHVWD Z LIZ.
L7z

(2.2.5) DX 5K FTVMFEYETHET IN NaOH THML T2 5, pH 3.6 OFEEWK 10ml %~ -
Mz B LmFERP Lo inh, OFK X0 HRERMLD L EVFREKE RV LEB LD, ZOWEHK
% Th(NOy), EEHEIRCIEE LT@ < &, Th-EDTA » T 3icoh H* s LT pH 2 LR 7.
D, FRIEDRTHEN S THhTE, REATIEA>FECOEELY LI, 2O pHBARECIS L, #-
A KT 55K D pH ERfER >R AS 3.2 Bige—E L, ALK U THEROBRE BRI,
FEERETRBSENLFFAT 1 v - Ly FORFETREN S DI L, EEORAGH]HIT=.
&=L ESIWEEY S ) SA T IcDT, stock solution DIEEILEE 0.1% THDHORY
0.2% DEIC 5L, Lo dTREMYEIEELCRKD 10 FiEEA e, RESEAREbEH5 DA
i3, 0.1% BWRE 2L D TCEOBYETEREACD & X\,

4.1.5 BHECEETRECLE, BERTEESHMU LD EFREEIFBACEDLDZ LT, IR,
13 AI-EDTA I b d%El Al-XO O ER B ThHBh b, (2.2.5) ORIFIEFRL TR Ik,
Lo b TS RSB L DERITRE 2 £ Ul RE ORI TR T T 2 0EN L %,

4.2 EBFERICOVWTOZEE

4.2.1 B1EOERINHOERVE T, Al K3 ThF Mn BEELTD, EhthThoB.
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BHBEBEE~NTHIANERLTE, Al ROVWTIRIE—H LACERMBENLOREZ 2R LTW3, ERV
1%, Mn DighiC Fe & Ti 2335 T5 2 &, HBCX DT Fe & Ti2BRELLDOBIE, RiXh Al
DWTIHERI CERMEN A DD & HR LT 5,

4.2.2 H1ROHE RLThHD Al EEFKOWEE 10.00ml (20°C)=7.04mg Al X, »V
VAT TAOEREND D LDIHBEETH S, £ 2ROERVIZ, ThIrEEHSELEEE—KL
FeZ EERRLTN B, )

4.2.3 (Al+Int.) ¥A% (3.2.3) DK : Al7H -Fe7E - Ti2 B¥% X0 Mnl B, ALO, 13.2
& - Fe;03 10.0 & - TiO: 3.34 &3} L0 MnO 1.29 BN T 5, MBI ELFOM+-HhD MnO &8
13, —RIC ALOs BFRICH LTZOEAR IV TH/NIVTHS 5 5h, REOBFERL I SERER
K ANARTEHESTCRET B L A5 5bDLET S,

5. &

i

- BRI L 5V HEHMBREOT AL = v ADEEEER L LT, Pri & FOFIFORE
FTHMEL ) Y AREBT LS =Y A0 EDTA HEHED WEATEBNE S vk Lbt, - 52
VR /R Y - e e R VAR I OTHRELLDD, COHKERI D < v i vORERKTT L
TV ARERL) B LEMOLOT, HIHckWTE, ¥, HEFR3FolLOBRCHWLE
FUOERE L OWR LAY L e, BIFROFME =, SOERBER L& Lz, L, b
LOBIEED D pH BED Lok —HHEL, 7474V vy FRhHONRIREL LCH
T pH 3.2 BWETHAMLTAH S pH 3.6 OBEREZMLZ, ThhbFro L/ —A - 4 Ly SR
FEEMALTHE LI UH B Z L #FEH L, FORMCHECTI LI, EEoHERBERCRT5IEH
HERTBOb D ThB,
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Complexometric Determination of Aluminum—1I.
—Application to soil analysis—

Back titration of aluminum in the presence of manganese after removal of

iron and titanium by cupferron-chloroform extraction.

Kinnosuke Nina
(Résumé)

The applicability of Houpa et al.’s methods of back titration of aluminum?® to soil analysis
were considered. As back titrating ions Houpa et al. used lead, zinc and thorium ions. The
author preferred thorium ions to the others, as back titration with thorium nitrate was found
to be not influenced by the presence of an appreciable amount of manganese.

The author employed a cupferron-chloroform extraction technique to remove iron and
titanium before titration, and modified Houpa et al.’s thorium nitrate method in that
quinaldine red® is used as an internal indicator for neutralizing a solution to be titrated to
pH 3.2 instead of pH 7 as in the original method®.

PROPOSED PROCEDURE

a) Removal of iron and titanium by cupferron-chloroform extraction:

An aliquot of a sample solution in a 50- or 100-ml beaker should contain about 10mg of
Al and not more than about 10 mg of Fe and Ti and should be ca. 1.2 N in HCl. Transfer
the solution to a 250-ml pear-shaped separatory funnel for extraction (shown in Fig.1 of the
previous report®), three stopcocks of which are lubricated with water, using (149) HCl to
wash the beaker. Bring the total volume to about 50 m! with the same HCl solution. Add
4ml of 6% freshly prepared and filtered cupferron solution to it, mix well and add 10ml of
chloroform.  Shake vigorously for 1 minute, allow to separate, and run off and reject the
chloroform layer. Wash with a few ml of chloroform, without mixing, to displace the drops
of strong solution of cupferrates remaining on the surface of the aqueous layer and in the
stem of the funnel, Then wash the solution with two 10-ml portions of chloroform suc-
cessively, shaking for 1 minute each time.

Transfer the aqueous layer to a 300-ml conical beaker and wash the funnel thoroughly

with small amounts of water at least three times. Evaporate the solution to wet dryness on
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a boiling water bath or a hot plate at 120°C~130°C under hood., Treat the residue with 5mi
of HNO; and then evaporate the solution to wet dryness (not to complete dryness).

b) Back titration of aluminum by mcdified Houpa et al.’s thorium nitrate method.

(1) Reagents:

Water---Deionized water is always used.

Lead nitrate, as a primary standard---Purify analytical grade lead nitrate according to
VResTAL et al, 1D

Standard Pb(NOjy); solution, 0.02 M---Dissolve 3.312 g of purified lead nitrate in 200 mil of
water to which 2ml of 1IN HNO; has been addgd. Dilute the solution to 500ml in a
measuring fiask. Calculate the molarity from the amount of lead nitrate weighed.
Prepare this standard Solution freshly when required and do not store it.

Xylenol Orange indicator”---Mix 0.5g of Xylenol Orange with 50 ¢ of KNOs; and mix
thoroughly by pulverizing together.

Quinaldine red indicator®-.-0.1 % solution in 70 % alcohol. »

Acetate buffer, pH 3.6---0.2 M NaOAc, with pH adjusted to 3.6 with HOAc.

EDTA solution, 0.05 M---Dissolve 37.2 g of discdium EDTA in 2 liter of water and standard-
ize as follows: Dilute a 10-m! aliquot of the EDTA solution in a 300-ml conical beaker
with 1ml of 1IN HNO; and 150l of water. - Magneétically stirring it, add a small
amount of Xylenol Orange indicator (0.05~0.1 &) and 0.5~1 g of hexamethylenetetra-
mine. Titrate the mixture with a standard Pb(NOj). solution from a 50-ml burette until
the color changes from lemon yellow to reddish violet. Calcqlate the molarity of the
EDTA solution from the average value of triplicate titrations.‘

Th(NO3)s solution, 0.015M :--Dissolve 16.8 g of Th(NOs), - 4H:O in 2 liter of water -and
standardize as follows: Dilute a 10-m! aliquot of the EDTA solution standardized as
above in a 300-ml conical beaker with 1ml of 1IN HNO; and 50 ml of water. Magneti-
cally stirring it, add a small amount of Xylenol Orange indicator (0.05~0.1g) and
then 1IN NaOH drop by drop -until the color changes to reddish vioclet. Turn back the
color to yellow with 3 or 4 drops of 1IN HNO; and add 10 m! of acetate buffer and 100 ml
of water. Titrate the mixture with a Th(NOs),; solution from a 50:ml burette until
the color changes from lemon yellow to reddish violet; Calculate the molarity of the
Th(NO3), solution from the average value of triplicate titrations.

(2) Procedure: ‘

Dissolve the residue after removal of Fe and Ti and HNO; treatment in 50ml of water
and immediately add 10-ml aliquot of 0.05 M EDTA solution. Boil the solution for 2 minutes
and wash in the cover with a smal amount of water, Magnetically stirring it, add 100 m]
of water and 10 drops of quinaldine red indicatcr. Add 1IN NzOH until the cclor changes to
pale blocd red and then add 10ml of acetate buffer and a small amcunt of Xylenol Orange
indicator (0.05~0.1 g). Titrate with 0.015M Th(NO;); solution from a 50-ml burette until
the color changes to reddish violet. Calculate the Al content as fcllows:

_ [{molarity X ml\__(molarity X ml\ ¢
mg Al‘{( of EDTA ) (of Th(NOy),,)| X 26-98

_ [(molarity X mI\ _ molarityxml)
mg Alzoa‘{ of EDTA ) <of Th(NOy),/ %20-98

Back titrations of Al in synthetic solutions were carried out by the proposed prccedure as
shown in Table 1. Tables 1 and 2 show that Al can be determined: accurately in the presence
of Mn.. In the next report determinaticns of Al in soils, soil clays and soil extracts by this
methed will be described.



