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BoOTArI =Y nDER
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woa O # oz oo

1. F

oill

IR IR, REMEROT 1 s =V o EELAEET 2D EHr -7 =5 v 2w ) v TR
A BEURE, SERETLI L TArs=2YaktFry - okl L CBRET A HE
DWW TERER « BEE Lo, FOMER, FRVYNTA =T ATHLTERT S Z L TERWIZEDRT
HETHEAL, 2 RLLTIOFEXRATIbIIC VDI L HFER L, ZOREE L T
W, Kiz(a)gh- FryvER 7o v L7 e e s 2l L CBRETHHED &, (b)) T3
=V ARAFYY e A sl L TEEBTAHEY & Zbbe T, oSG LT
A1z

FAETUH L L TEBRR L BT 2 v 7w vEEIRE LTI - BREL D, ke F 2 v ERARC 2 <
v ViR e LT - Bk 2 H 8L, 1Ry ABIESITCI T LIILIEAVWOLRTETWE2, 7
~Nw v FERHERTELES T DHHEIR TR, T, O FRVEDOREER LA FY Y - Ie
wARALMINC L DT $ =V ADBEEE ARy ABEFOT L s =V ABEDOHILX, IHIT
PETHH5 . EHEDHBZ N TELBELUIIRDL 5 75 bDRH 5

STRAFFORD-WYATT? [3HEWRD/DED Al EET 57100, K% H.SO-HNO;-HC10, ¢45R
L7z HeSOs 12o\WT 5~6N DfEMiameE L, 7wy Zvwsiaffilict b Fe #EREL,
AL 7 s 7 vEETIHEEE L,

MiLLerR-CHALMERSY %, 7 AHEMERD Al © 3 7w EBRBHKRE LT, KDL ) RiBEEARL TS ¢
HEa HF+HeSO, ML CTHMRL, B L KS:0: L ERIL, By HClL ICERT5 . RS
D Fe-Ti-V BIW Zr #7<w vy CHERL, Zhbrvviilix oFrvv - v oL,
KEET 2FL 7T by TUBLT Al X Be®7EFL T rFRAPEL, ChEF=FL « =—
FATHE TS,

CLaASSEN-BASTINGS-Visser" (3#k - $irhD Al OEEik: L TARD X 5 Il Ekr RL T\ 5 0 3Bt
#Wx EDTA 51U KCN OFETT A» I cE W TxF v v » Zvosraffitl 3% L, Fe x4
KOSBUNDTRIIAFT R4 rELT2r e ra sl SIS, LIBIT Al 3T 55T

) LERERLESWTER
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FOBEOVWHAR L DT IZNwy » v vk A s il 2L RRBOR L2 0EY L, RHEC Ald+¥
TERA FELTHEEETS. '

&y, KRB AERNC X MiLLer-CuaLMmers? L [RIUSRERIC L VW & L, STRAFFORD-WYATTY
DRI L DT 7 _v Y « ZvwhiaflifiZ ks ino, LRGA%REL T57:%, STRAFFORD-
Wyatt® DX 512 HeSOs X2 D /e HCl MR sHid A AFo v« Zv ek af
HEZFEIR OFFTHD.

2. /ROy« JAAKRILLHRICE D8 - F7 050K ZE

2. 1 sxu e RRE &dhH BRI

FurMAN-MaAsoON-PEkoOLA® D 27w v - BRI B3 5 %@k review, STRAFFORD-WyYATT? D
R L OEEOETORMRS D, 72v vl E2 O 5 L EDOME L LT, HSOs DL ZIXF 6 N1+
5), HCl ® L 1249 1.2N (1+9) #FBEEL Ao HBHICEY, Fe:0s L LTEK % 25 26% HitkET
FETHE, BLO TiO: L LT 10 5D % »5 3% L FTHEETDHF 2V, AlOs 2 1LT20
% BitEHD 30% WHETHELETETA =V 20008 - BRETL2ONKLRENTSHEDL 8T
2D 7w vEEEOMBICHBEAEEE LT 2 e vk LA RIRB LI, 3> v & & REOHE ¢
DT, WH#S 5 2 bEFITH B,

LIED&HEDL & Tr~v vHIlIC X WREL 5 5TEY ¢, 7 1BEERED B \IITRER TS5
LB BIfRICH 5 7 TR b h 51 OB FEET A HREHOSH D DI, Tra=a k3
FEVLTHD, PA2=T i ZrO: & UTERE 100 50 %, Thic 10 508 %, ~F+Tva
1L Ve0s & LT 100 50K % SEh 5135 Thb. Lo Wb TEOEEBELES
BRI ENRDT, FEREOVWTARRLLLEVWIFREDL, BZLLZHERTL BV, bB kTt
ML T TR E5,

2. 2 SMARE - BRE
2. 2. 1 HiHAESHRS
BIH", p. 100 © Fig. 1 ILRLALLDEH S,
2.2.2 FE2rV¥
Vv 3%k orr, RS RT 2D B,
2.2.3 ¥—%—H
100 ml ¥ — % — LEEFHILO S 7. . . EBHAR DA S
2. 2. 4 Fofh

P12 ... 255 R 3R 2 4 7R E Licb D, 2wy - 7w whn 2R (BERD
50w, BT 2 CREL TR .

EEREIUREE.. 11 SRR, 25513 31 AEY 5 % 2% i 2 AR GEET ) e
EFaEOMBEL D, 77 A 25881 - BEF S L OBHEY EUC 2 DA TS Adhbeld D23EE
LT, HESREKE, 21 =F7 7 2 2%,

2.3 % ¥ 8
(2R 2D TV B L DLANITNT, FADD 2 -5 — D JISHEEIERR LRV L0 LT5)
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2. 3.1 2wk, 6% wiv KEEHK

6% wiv KW AR > Y, HENRMK No. 5 A TIBLLIOZHV5 (JBEFNLD & HIRE
2EBEY, BEERBHTHrTHCLFbLEY LEBETATRERbAR. Bk F22r-+/
DBV EIRD o BEIKIC L L& EFELIBBT 5 01, RERRRESLLOT, Bubhit
o FEEIIRENEE - RALEE V). 2,3 HZLROK WET (v vBERY L YV REBCTIHE
2 2FEMH, Weicusr OFEE™ O p. 360 KHFHLR TV, EFILERERLZG 2L OTHfEx
BHREBCBHENLVERS). 10Ok 3ml 28 T5,

B@HFEREE v vRT7 v 2= TRRCKRET L. HRSOBRITER, KB7ve=7ak\
NigRE Ui/ MNESRE LRI TV 5. ZO/NEFORBET v =7 o3, REROFHEHEIL T
B IRBBERBEDDOT, EHIRDL S LTUREL TS : REOHLAL bW OMRET v
E=VLRWRTOELHRY L, TheREDOHY, BREAZ W higWwFor - 2-tRAEI®TE
<.

2. 3.2 Zwwikia

1##% (3. 2. 3) LRABRICL THEL, RFNSRLIH T D 2% vfv O=Fr « T a—
AEEMLIcEDEHAVS,

BEREBME FEAL BRI DT, 2 OBFEKRORBE - U D\ TR edsofc L, EHEL L5
Lich XWwbhbRDT, ILHIYIRDEIRLTWS: +F vHillOBERLIAKCL T, 3%
T, RETAH)TH>, RECARKTHASE, BBLOER. BEINL, 2% v/vO=FL-Tra—n
EHRMUTRET D, 2L, 73w YHIHOBEAIIAF> vHHOBE L Bich, 1EEBLTLBK
RO THCERFOEE B THEL, 772 2NOBRKIKREDE DT B ol BRENHEARE Az ik
b BEELTRETON TN & 2 ATEERIED WL, BROF M h 2 WERBROHENEZOTL
50 HIMOBRE ENVREEWC 7 F A2 TCHEBETD L, BLAYRED v vk apiibhbd. £
NTCLEEEDEN I THCESTVE05, +Fv vl o 7 wahn s Y XBILT, 7w vl
FHET A,

2. 3. 3 BilRD D\ T

AR M BB R b 7o b T b 8y A% (HLE 1.84, 96% (EE) © conc.
H:SO: % 36 N; HE 1.19, 37% (FE) © conc. HCl % 12N & LCEHET3). FiE0mBECL -
HEARCR I BSWIR~S DL bk, ©—d — k0 ORI E LT, FEMT R Bl e
WhTHVS (B (1:5) © 6N H.SOs; @it (1:9) © 1.2N HCD), %i, RBHERDOEEE
AR TH MY, WENKETELI LI LE, BLALER  BETHA1T, ZoBBEREOR
Ree— D —DLEHDOIHCHC 5,

2. 3. 4 EEUEATR
R (4. 1) IR 2705 I EIERTR Y AL
a. T3 =vARERESR, K (1 mi=500pg Al)

BBTA =D a5V YA (A, ALK (SO.):012 H:0=474.39) 4.397sg % conc. HiSO: #J
1.4ml BERIMU K 221, KT 35 THHKIE 20°C 123:\T 500 ml £33 (H:SO0s iDWTH) 0.1
N).
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b. SKIEHERIE, FIK (1 mI=1,000pg Fe)

B 2557 v v = v a ($%B0I¥A, FeNHs (SO,):+12 H:0=482.21) 4.317,g % conc. H.SO, £
1.dml REMLIKC L2 L, KT 5 THHKIE 20°C 1R\ T 500 ml &35 (HaSO: I2D-TH 0.1
N),

c. FxVIEHERIKR, JRIK (1 mi=600ng Ti)

s avEEF =1 B U a (KeTiO(C:04):+2 H:O, ¥£E BDH #:#! A. R. #) 4.436 g % 200 ml
AR = 75 A IR L, (NHy): SOy 8 g & conc. HeSOs 50 ml 2%, #RAICEAL Two
T 10 S L >S5 B2 bEFLTK 500ml HICHEAL, 752 2koicdi, 7R
T 1l 22+ 77223520, KT THHKE 20°C KEWTERE LTS,

2. 4 s ROVIHKOI-HORELERD & V) biF L BERE

REERIL, HNO; & F 7\, HCL 53\ % HeSO4 MEEIR T, & Dbl 5 —E5EDHRHTIL,
Fe:Ti &hrEL X 5 L THTEDOAED 10 mg LIEC S oTR T e\, F it ASRR T 7 <
v YR E IS X5 & & OREHVAIRIL, WENS S 50ml 227, 5L 7eb 30ml LT,
T HCL i o\ T3y 1.2N, HB 0 HaSOs i2oWnTitdy 6 N Tl b iy,

BB OB I B O RTABIC 1 2 TE E 503, —BIcik HCL fFh S HH E EFIEA S,
HCl {0 & i3, BENRECHDRD, 1.2N LD Irokeh, FLRERENKRETELD LILEES,
KEETIE A LSBT, RIS 1.2N HCL @5 hid l v, HiSOs D L EWEXAY b - 71—
FERELERBED Z N TEL 70, HCL © & ¥ig PEHUICITV A e, IR S OB A
DIFELT . 2. 2) DL SR FHE LD, BEAREREROBHEICHMICTRT 2 UERSH S,

2. 5 % (STrAFFORD-WYATT” IKKEKEDTV5)

W AS KRS O 3MHDO =Y 70T hbREEKRTRLL, EREH (b)) aTeHTEL, 100
ml € —H—iC L Dbl TE\iz, HCL @ounwT# 1.2N, &2\ HeSOs Ik oTH 6 N oatghs
(2. 4 B A5 OLRIOFGHRIFC I 2L vh, ¥ —%—%El»bOLETOOREDOT
B (2.8.3) THL &b 3EBEL, BREGKRHCS 2LVvhd, RIHOKRE BT, (REL%
{Th 50ml LITF, 73 7b 30ml JifAIC & £ 5). BHAC Y 1 AWT 2w VIFK 2.5ml
EMZEBEIRE 5 LT ¥, Zrowhiafy 10ml 25, 40 BHEXFLIIRE 5 Lcgg, v
v R EREHEL T 2B b5 D% E0, GRS OBOEL BRIRIE DO A HTH, Y 2 C
EOBLWTZ e R L aEe P L TLIND2Y 7A%RBIT 5. 27 v AL LEORED 1RO L
T2y 27Che:U%. FHRRIEEECS eI mioreerraiMz, BRTHZ Ll 2y
ZCHOBLWTTERIMTL, KEOKHELFEIOHAICDZ 27w vEHEOWEER [FiKE &) X
B, RLZwwikaafysml iz, 30 BHIRE 5 Licts, v v 7B RECHBEL C2REChl, 7w
v R L FRPERIEDICT Tho b5 —E7 2w YIFK 0.5ml &Mz, »5PH5 0L TEED,
ZOLEETHREBIIEETCRTIRERL (ZOBEIRHD 27 v v « 7w vkl sl D524 X
PRET DB IS o EEORMRTIE, BRETRETROELIERERIC LY, LabRYO 2
R vEziclE, Zeeks sz AU LS FRTREI L THE 22 CHBERE2AHEDS
BT Litiehot, LiehoT,Z ORERIRERZ IS WTE BICEESRN5 DO Th I hA 5 LITE 5 2,
F—DBAEL, T RLETETLRWDT, ([Zenlchdk). ZvwhkiLafy 10ml %z 30
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BRRE S L, AL THEiREY 3T T3, SOV TZ7 e vk afy 5mi $£oT 20, 30BHT
ORE S LT - BB R R 2785 o RSO LBEREDE L YD, 100ml € —5 —%H
D HTH, a2V Z7CEOLWTKER Y —s -5 D2L\0Whb. WHAREKRERI L2 2ChE
U, Mol Eocliit ©— b~ DS hT L5, B304 HKK 10 ml HMMzIRE 5 LTREED
PIEER TRV, BERE RIS L TRo e - -2 5 vhd, S5k 10ml FoTc 2@, BEEE
¥ =7 -ADKIZHb¥ s, HFZAERLNLTHTIOSE LERL TWSKEET 20ml <H
FCEWTS. 7w kL AD/NERERDZ DT, LEMREBLTERETS. DZ2Th55
b L ABEO MR S RT 5720, 30% HeO: 2% M2 TLEAENL, ik 2450 Iie 0 &
L oS TEMD Hi0: BB L, BT 5%, SIKESHIKTESTO ED>3& ROV

3. FILI =G ADFAFY Y « JAAFKLLFY EHE KD
REAECEBTLI=ZVLAOER

3.1 AWALE - BB - RS
D11 SRS
1. 2 $six 2z F

w W w

1.3 v—h—H

3. 1. 4 BRI & BRI AERA

Bk (2. 2) LRA—52VXEAKODEHVS,

3.1.5 2A«T7FRA2LEY

a. 200ml 2A 77 Rz, gk FRUEPHIE - BRLABORBERKYEAECT S,

b.50ml A+ 77 A=, HNETHHERE VWD, 77 v 27 - BEGKS L OREVERO J:
FPIBEDEE N TARAED & D AUATE .

€. 1, 2,3, 4,5 BKIV10ml A FTAEF « h— L« €Y b ... BEEGTRES L OSEARD & 0
bBIA (Zoe~y M, FTEOEHK—1 - €Y FEERD, HHO L EOBKEYREHR T Lok
o

T DMEE

3. 1. 6 fETEM pH &

W HM-5 T4 7o,

3. 1. 7 GrtitEEERT

B GB-50 MA o, F2— Y MIRKEE 1om ORETFE,

3.2 R ¥ 8

(ERIRZEHDTV B IDLNITRT, b2 2-H -0 JISHBHERE LM 20T 2,)

3. 2.1 R, pH #5

BRI T v 2 =74 200g HIKIC &AL, KEEEE 100ml %Mz, KT53HT 11 235 (pH ik
R 5.1~5.2 SBWIKTeD. FIHY Tk pH 25 CHRL 220 TOLETRDBREVLOT, 1.8
L), #Y=Fur vifmcfie.

3. 2.2 BERET vE=TK
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BER 2 N2 o BBHEI D pH % IEFRC AT 5 120t v %0
6 N CH;COOH... . JkKEERB 7&K &7k 13 B F¥ T %,
6 N NH.OH....conc. NH,OH 2& L K3AZH THET DL %, RV =F 1 VERTHESE.
3. 2.3 *FTUERK, 1% wWiv 7 v v kL s B

A ¥ v (EHIFCHER 1R E A, BRIXRAT 2 -5 -2 bERERE TW2) 2FEL
feZewk il AR 1% wWiv IZENT, AFTVIXZv v Rl all&hDTLL L1500, BECG
LT % (EFEATITERER “vy ¥ WFREAVTW A, oo cirERET
HBLITHD).

BEOER - EE 1R Z v v ka5 WIS ORERY 11 5HRHC i, £2NH.SO0,,
Kic# 1N NaOH, X bk TEESR%E (BERIELERFREEL 2% 7), Ca0 TRIKL T,
FEBTD. BRI 2% v[v DER=FA « Tz -2 iHMLCREL THL,

3. 2. 4 KBIRF + YV A
DT —BE L 1 & & OfikHl.
3. 2.5 Ta3=vaiEERIK
a. JE# (1 ml=500 pg Al
2.3.4(Ca) AL,
b. K (A1 mi=50prg Al
HRIE 20°C 1B\ T, 5K 50.0ml &b, # 0.1N H:SO, T53HT 500ml 3%,
3. 3 koREE

(2. 5) DMEBOREATKE 200ml 2R+ 77 AR5 DL E =D —BKCFFRENT &, KT
BHRET Do 250 pg BT CEEERISED 73 ORERIMILARK 150~200 g AD O Al 2 &L —E5 i
100ml €— % —Zhlt &b AR Al BHERK, AK Ami=50rg Al ©0, 1, 2, 3, 4 I
s5ml #FERFR 100ml ©—h—iThFsb, ThBIBERK 15ml $oRMLTELES, Thbic
Mgz, pH7 & 4T2RMELT pH FOEMITAIMAL T pH 2HEL, 6 N NH,OH $H5\ % 6N
CH;COOH #¥RML T pH % 5 CHET 5. BHRILLEK,L L W 2L, 722 L DBOEHEL S DKD
MR T X <R, BRI -2 -1 515,

pH # 5 cHE Lokt (2. 5) D& LEHE L THEBESEKRSHC > oL, ©—% -2/ s~
SIPEFHOOKT 3 EEE, BERAEERSPIC 5 oL, REBCLARPERTS (RERES L
50ml UTIREEDD) +F > VHIM 10ml Mz, 15HRE S LTHb Y v 7R ECHET S,
FOECE N 5 om FESHCHREEIEAL No. 5A, 5.5em HEDOTIRD, PEDOF T viERKEYEALT
SEREBECEYAS LT RiTAF s v FREKEDIC 505) ZORFS%E 50ml 22« 752 211t
¥, SRR O OSBRI LR KShD L 5, VY 7 BOEI LB TS, =Y Z2Ch0O b
T, WHEEEZEREAELT2AA - 772230}, LELLTHALay ZA%0bLWTHHx>o
i, BOBRDOZLTaYZChEU%, ABEICLTH 10ml FOO+Fs VIERTILIZ 2@, 1457
e 5 LTz s o iy, BEMHKEER—0BREZEL TARX - 77 A 2105115, REICK15 mi
D * F v VIERO/NRG THRRLOMO ML BEOTHE, 22 - 7722tz HOT b o
L, +% > VIRROKRTS 2RO EBANEAL THEMZIES . 22« 772 2@e L THIET5 £ C
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D TH L o FHRHIKTEE, O& o3& ROMMBICAVS, MNESHIKTEES & &7, BT
PR THCS, DEOX LT, 1EKEEAETS 1BOT 7 v 7 - EHEERS X OREETR ORI
D (EEORERTIE, BRTHIEH7RH<OWELTIHIR 1IAT 25~30 sig & ofilrcE
Bihed, 8~ eb 77 v 7 L IEERKY b 5 HT 20 S0k, ZOHD B
CHERELLTCLE S HFAI e AFTRA FD 2w w kil MEROBICER eE2E e oW T,
HorringsHEAD DFEE W EEAIL 5L, EHDENEORRMIC X 2 5(b% ¥ 22 ERINCEE
LTwWighDT, A BHEHEL 2L WFiwdbabith, £ L3 BHAET 0IRELo7h%
WX 3 THD),
3. 4 EERTEOHMEZ
EGERLcF 2 -y P EEFEVARL T (F2—~Y ORI BOLFHIZOWLTEREREY Ko
SHIE®RYNH D), 1 BEORMHIEDIS 50ml 22 - 75 X ahofiE» + ¥ VAR CER LT
5 (GF—RELIORSHOD, BHECLTHLEZEMNE L OEKEEE > 1V Y 22 ML TiRe 53
5 LT BERER D), MIBIRBOMBIWESTHL D &b IR Kk, FFFa--=
Y ETRTTF v 23bb 0AL © 2, 3EPBEILE (BEofiBERIEHITTS), T4HEIRE
HiL, F=2—Y LOAEOHENRIT —¥ (FnsB Lcbbhrbd ORI W) B7Az—1% LS
LicdDTCLEARRCWEY, B2 L TEEAREYL, ¥=2— <Y MlERT 5, RIK100% T S
DzdD 0Al DL, BECLTHOF=—~<Y 12 1AL 2Al1, 3A1 4Al 5 X U8 5 Al 2247
L, IEREEAR RIS F=2— Y MRROWUBEK YR LI 3EE>THLERESRL, 4
E &R L TROABIC 5 2% REAROMMEIC oW TH BRI L OEERIEY 35,
3.5 it
RERILEIER % T SEELx s - v 7807w Y FLTH X0, % T RUEE B I L <%
WOw 2y 3 VICENEERY 72 Y rT5HFNIRLDRTWTHS 5 BEIRT L8 =7 LSRR
(1 ml=50pg Al=94.5pg Al:O;) ® ml xR EHESTET, KRk b REWAK DRI 50 ml &
DT A=V OBRYHEINTS:
E DRI
)}xso

rg A1={( EHET % AVEHEATD ml ) &5\ (gﬁma
7o 1ml Hi=ho E fi

] E Ol
pgAmhz(Emﬁm?%uu@ﬁ@m@ndﬁ)&6vu<@§ﬁ@@mm5¢gyJ X94.5
te1ml Hichd E {8

EEEHRD % Al.O; IR X W HEHINS:

% Al:O;=—__"& Ale;XFXf
% TREOEERERE (mg)x10

* IO, p. 102 HERC, RFEOTEDORY N 2okDT, ZZFETS LI % T-E o
BEEPESFLTEL : BBRELPEEECBETSITE % T O X &% 100 ThOoEORN KL 4
HOMERLD S D, T2 0L MFIEI V. % T=100(1/1,), E=log (I/I) 7% BHADH
BB THhDo 1ot 2 EBBED XLt 52.3 (=100 (I/1)) THBETHL, £D1/100TH5
0.523 (=1/1,) ORI EULIFHH 1. 7185 L L dbh b, 0.523 OHFFOXE (=log(l/D)), T
e bRIEHE L 0-1.7185=0.2815 X 785%, &/ INERLU T 3HTHIRID T 0.282 £ T3, [k
e E% 99.9 MTF 5.0 <HWETOETRTIEDOWTE I b, T DERE S & Rk
CEFIL THRER Y D TR LERTH S,
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F....# ¥ v« ZovhlaffitHoBOFERDO 77 7 %2 —
(Fo & 24E, 200ml LT 5ml Lotzh F=200/5 £35)
f.o...7xvy 2okt sifiiOBOFRO 77 27 %2 —
(Fo & 24E, 200ml )2 LT 50ml &of=5 £=200/50 &33)

4. = g

4.1 % FEVELIUVFLI =V LADOEESREREALTOL 2B RODIH

(2. 3. 4) IR L8 B, (1 ml=1,000 2g Fe) 5ml, =X v « FiE (1 ml=600 g Ti) 1ml
BLOTA =72 - HK (1ml=500nrg Al 10ml #]REL, Fe 5.0mg, Ti 0.6mg kIt Al
5.0mg 5 BEKRE DL D (BB AF Y « 2o ehmarnffiiksy 50ml 2 A - 7572 208
FETHEE (REIXRAETEEbARV) UL TWABALNITRT, 2R - 7722~
Y EORBMERHRT D L & OIS 20+£3°C LIFICMEDR). S hg HeSO: 120 TH 6 N GGUE
S 1~4), HCl &2\ T# 1.2N GG C 1~4) & L, ¥k (2.5) X b Fe & Ti EREL A,
200ml BEEL, £Z b Tml TobiF 2O THMEK (3:3, 3-4 8LV 3-5) kL) AlREEL
7oo 5% Table 1 12573,

B1FR B TFREYBIOTA I =V ADRARIKHEDT L 3 =V 2 DFEE

Table 1. Determination of aluminum in synthetic solutions containing 5.0 mg
of iron, 0.6 mg of titanium and 5.0 mg of aluminum by the proposed procedure

T rwyHhio | o ot | FALI=T A
SEEH | L F o MR Irevalio | Aluminum
Sample Acidity at the ' pijytion for the | AWK LAE Lor i
No. cupferron : : Found Taken
pierr oxine extraction ! , »
| extraction \ ng Al rg Al
S1 ca. 6 N in H.SO, 7/200 [ 175.4 175.0%
S2 7 7 i 175.5 7z
S3 7 4 | 17449 ”
S4 | 7 ” 1755 v
C1 ca. 1.2N in HCI 7 ! 175.4 4
C2 7 7 ' 176.3 7
C3 4 7 : 175.9 7
C4 4 7 [ 174.2 ”
7
* = X
5000 200

4. 2 RAEHLH LUCLEHLONH
4. 2. 1 MEEHERC T 585k

FEEED 25 55\ 30 ml BHEGA YR “EEERE” 1560~200 mg X FFIR L, 105~110°C DER
BESAORER (BIRE LT HREATHS 3D, A YREHLECKS LEd BFohefns
I Reow, SRS LTH6L, FOEEKES, 6EHLB L I RHESE, For—x2—HT 30
SREEAELTHLRREL, “HEEL” O0FEY L 195 (NBS BERBOL Sk, BCERORE L
B R EREL TV A D0 BbAATHITH 5, No. 97, No. 98 & I 140°C T 2 IR,

RStk L E s RESHEEY DTV v 7« A XY F RECOR BRVNE 5T, BiR%E 2o L ol
+ D5 BB RCIEFREIC 7% ¥ THL, 15 SHIEZ DBEECEOTHE, For — X —HT
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30 G L, WET 5. RkOMEL - 3% - BEXEENL LR BT T vz, “Lo #E+”
DEELL L5 (RREHEIZLDAHA, HELKELESY L TEEHE KR b L ThoIT 0+
i Th 72Ty HF +HeSOs MBI T2 B S AT Do Lo T “Lo SR »
REETZLEVE bbb, LSBT 0ENSLD, LoBey Ly, DXL i3 HF+
H.SO, mﬂﬂﬁiiof: < ';‘?i JAq Yt c‘.’.?f?‘;&)é)o
AYFREPCLTTED, SIcEDPLTLL, TEFr, ALY L2 HWESTL ThEDKEBE
ZOlthbETlL, MEefri bl 3 L Lws kT2 (Lo B8Rt EhbdTRELPTVLOT
RRCHER L TRET2). Sew L TLELLHELT2D, (1+1) H.SO, # 1ml & HF* (Fs
B, 46%) #1 5ml Bz, AYRCHEBR S22 CTHEY E€bbEbo AYERFT 7 LAD
ELH(Fig. 1) HILK &S5k 183 13 ETHLTHAERETE TS, ~—+— %L, Lkl
BIRCERC DD, HLIREIRRNT //jpaumﬂu&u
T - BHa5umia 1HBNEFT0KT)
Forey ot s, com BEE GO LT
DO DT L g 5 g WRMT ] AL
VPRV IRE TR s AEAnsSm
TOMIL, MBNCHRCER LV ER esy) )

BENRIREND . TN LA &L It

Dl BHEE DL ®, SO 22 TT
TLBESET D, k2L DX

ZSIEET SO N =
DTHEKIELETITZD S 3 DhE 1M KL ESIA
hTTZhkllokb, FZ77 rAHD Fig. 1 Air bath for hydrofluoric acid treatment

REZAEESE Vv Y ARV FERDESEZ LT, 10em Xkl lom X ORTHEREL
TET B, MBAEREARADL D, BED HsSO: 7 bD SO; 23Tl oot h, KuIT-SIHEED
RELHEBLTLRET 5L, Fh SO L TTL %o SO: 2@ L TLTARTH L 55—
F—EIRL, BB Y FOENERECLS FTLOSBLLE, BHT2 (2 0BELIF 2 X
BELIBNETONRHNTL Db, BEMC L L TR LR T 2 N E ik & 8o
T, TOBREIC L LD,

HHE LAY B KeS:0: 5 Mz, F77 VHADOREZAEOEZYV VY + A2V ¥ EZO®, 5
T L Thb, 10em F LR 1em 3FEDERTHALILD S, 1ML <bLRADLT2%ED
I®HTPE, SO NELDTEELLTRELAELDLTDTOST 5L S icditsb Bl , ok 20
SREMERES. ThabMEE S 5 DL oI »nabic 20 SECHWIEAL 2335 (K.5:0, ¥R
BAENRE (>200°C) KR 2WREC, FIGA Spattering &3 232 & i e T3 L B HEHA
DT DR E S X BRI Y ROER I WHABEENS DO T, BEC LAY EOHATEE S

* HF %, KATRIE S DA AR b KB LM A2 L W T, BHWICERR2ET30,
&, E2em ZEDRY=FVY/NEREND 4dom XD LI ATEDT, 5ml BOER
o d D% HF BAETLLTHWTWER, 0L 3 0REoTEHmy R Y =F L v i
bAYENMELD & E, H—IBCBEROWIcb T SREZOWKTES o BHR TN
WrTAE, 1, 2 HERRDTERNPSESTE WS, DEWEZRMIE»END, KGO
FERITDLELEFZ 7 r 20kl bian, T0 L PERKEYThRk >EET 5.
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FHE T L BRIk BI85 X, MEAD 2 Y BHETIRENH D). REICL Y ROERER
LTS EIREREIEED, R—F =% L hEOAL TSRS Lo THER LK &, A Y RAKRES
275 FRAARFTEEELLE AT,

BHLU B LY 5k 5 SBWE 2N HeSO: %, 7ARA PO XS, EEL TN
RKCHTB LI LB Y Ehbixich b, PIAY 100ml ©— % —ClEFEZHESTS 2LV
H, BV —R=v NSO 2N H.S0s TAY X DMNEETE, RICHE B, BRI — 25—
3B, 2N HaSO: 13755 RS £8 50ml <HWT e 25, AYRINEE Ehniefchnl
DTHhECEWTEL, ¥——CHFMOSIw L, &M ETrERL CAL CEKREERL AR T5
TEL T b, L T BKEET 30 Slig & digest $5, SBRREARLCL e “REGK”
LT 5. NEYH OB, 5em NSRBI No. 5 C, 5.5cm TIRIBL , I8K% 200 ml &
—B—R3FE— b — LBENIDEOH 2N HeSOs TS o BHtE A TAY RIT\Wh, BE=
FEOZV VS - AXYF ERBSWTSRL, ERL TMETHLIG BILLZE L b Slek & DT
Ay REEREHE L, BERRI - KILL, RBCRBET 1, 20HL P BEHET5.

F—& EDORIBO & ERFYRCS ¥V &% Y LERSPROKTL L Wb on@Bsbhies, (1+1)
H.SOs 17: HF 1 ml i3 &% Mx Bk X 5@ LT kELEEY < v L, BEVER - LoJ#
T5. COLRBRE, RGBT HRDON )OI FIXIZDOL LSBT KaS:0: £ 1g
iz, BRkOEHCHEML (R LRAFD DL oo Tw 20 bR & FMIA~bT), BRr &
DOF 2N HeSOs 122 50F BRHEMRL IS, IED 200ml € — b —FRORERKICAIEL T “HERE
W 215, ERERELH OIS, WEEIRHE No. 5 C, 5.5cm CIEEL, Rty DEDH 2 N H.SO0,
TILE, b EOAYFRIRWR, B R R{EL, BRECRBHETL, 25ML e BBHST
B, AYFI Na:COs #5 1g Mz, BAVINETHL, BIRMEE D X Na,COs 2E A7 78D
725 Meker »X— 3 —T 20 SR LREAL THDShE LOThEREE, ALY FEKLTLY FE <
—F—Enbr L, BHMLLAENME RS TWERRICELTS X 5 vy Ricdo< b L IEEER
HE2RNOHBTH, LY RERERCORTS e L, T08HILL, B L Bk 5 2iF0Kks
Wi, TARA p2E&METLTHREL TR EZ LY £0b137e L, AF%Y 100ml © -5 125
SLBEENS DVEOBETAY RS, A YRI 1/2 1328 2N HeSOs LM T AN DS
METCLTIZL, 20HEATS, 100ml ©— 2 —3EFHMO SR L, C—B-—Dbiflorh
DT EENLERWEERTLORMERL DS, 1, 2FBFD conc. HCl %ML, &M ECHT
%, CO: DT HLA L SE Db A Y RADBER AL BT 5 BT 5. i 2 BoJERc
BHLT “REHAIR” 75 (BRI B <L 150ml % 2 7e\n X 5 RAORIR « BT B B
RRDOFELLERERIC L LD o 150 ml & = 2 7o bR 150 ml % THEF - PIEL TR <)o

FhIREHLDTHMTI S KeS:07 HF S Na:COs RN X DA < D 22 THHEDOHZ LD
HH0H LD, MEOMHAKC L bW TOWORBIZBEKSMINTHER LD THA 5 (FH
DRERTIE, IZHERB & L THWARRER X2 70 D T K.S:0; 1Al 2 [0 Na.CO; A 1 m%
DL Ui, BRI RINE S ©, BRIDO KeS:0: BRI L ¥ D = AMEOREH: 2 [ H
D K:S:07 {EACHBCERTE 200% 007 ),

EHRC T 5 DAz 2N HeSOs DREROKE ml FUrMBNICREL TR\WT, 72w vHiliDksn
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BRERECKLT D%,
4. 2. 2 ZwyEHORDO “REER” O L b LIBERE (2.4 2D

LB OHERY b LD DEIERE 100 mg K OWTRD L 5 B DL D ThSD:

Fe:0s:, % 1 5 10 15 20 25 30
Fe:Os, mg 1 5 10 15 20 25 30
Fe, mg 0.7 3.5 7 10.5 14 17.5 21

Fat, & TiO: LT 3% 2@FhTw5b2LTh, Ti LT 1.8mg ThHdH, SAz2=Tx
L RFTTAMIOBMBEIIERAL TINS5,

EHDLIATRIE2, 3EMIECOITL RRLERL 300 FUE< DHREEIL, Fe:0s 2L TH % M
5 20% Wik E THRSHT, 30% BIBITDRTH D 7o 1ARPER LD CRETH 22 44.4% &
W3 DSk (BFHAD R312 BT ThD), ChbHTRLHERXEDAZbbES L, FeuO; LT
25% ETOHEEY L OREHOHEHII—BIC, HERBLLT 200mg r0kc: &0 “BEWE
W REELLTED /4 Zrhulsz e viHIAHRECIS SR b2 2% b, ZhH EOEED
WD OBETIIEEIDICIEN L b5, E#HiT (4. 2. 3) IV 4. 2. 4) OFHICE
T R312 & R509 D 2 00KBZENTTRT 1/4 & hbidi

i) 2T T B DICEEBICOWTHIATZ « “REVEK” % 200ml 22 - 7FA3R52L,
= —%KT7 TR 2NN Z A, KTEBELL, 50ml 2~y rThiteh, H25mlBEDOLZ
AR A DI 100 ml €= -\, “BEHER” %2< 5D1c 2N H.SO, 249 120 ml >
ferTHE, 20 50 ml OFEATKIT HaSOw It oW TKREK (2 Nx120 ml)/200 mi=1.2N THbH. =
DIFHRIWC cone. HeSOs Z ML TH 3N 2751%, (1.2Nx50m)+(36 NXxml)=3Nx(50 ml+
xml) BAEND x=30/11=2.7ml £ rdbhB95, 2ml AL <Y T conc. H:SO, # 2.7
ml M2 %, TEKEETH 25 ml BRRET (KM 26.4ml SHWET) AR -BRT L, &
6N HaSO., WaBHETR Y 2 b5 (LLEOHEAET, i) dil. HiSO, MWla KA CHMEL TH HS0, 12
by, i) LEO conc. HiSOy #2480 dil. HoSO: HHICRU TERARMEKITH S &
RELTWS), RO Z LEMMOBRIIBIRS .

4. 2. 3 RREMEDTH

72 Y hEEEBEEYER (U. S. National Bureau of Standards) 75 5 h 7L T\ 5 {bF5HHE
#e3 B No. 97, Flint Clay 3 X O No. 98, Plastic Clay #R¥E & L THW, RIS HTEERE
b, COSHEHERD S L Bbh s EERSOESHEIRZEFH TS L, RDL5TH5D (FXT
140°C T 2WHFEIR L-sBl e d i L TERDbLTH B),

| NBS ZHeatE ' NBS [ZHEREL

i No. 97, Flint Clay { No. 98, Plastic Clay
SiO. 42.87 % | 59.11 %
Al.O, 38.77 7 25.54 7
Fe.O; (£8k: LT) 0.98 7~ i 2.05 7
TiO. 2.38 7 f 1.43 »
ZrO. . 0.25 7~ ! 0.041 7
V20; | 0.040 7 | 0.0257

* BB ETIR LAY 2N HaSOs ZHWADIL, —DRIZZ DD E, H5—2iixTie
Zr B LT WAERYKEELT digest L7zh, H5HHSECHFEEL TR LE, chbh
MASIRT B DxEtedic D 2d 1.5N SHWLWR LTRSS FNIWdTE DS,
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CHhHREE (4. 2. 1) KEIDTHKEL, 4. 2. 2), (2. O, BIT (2. 5) ©RIDTZRw v -
7w v s nfliti#kcFe « TIERREL A, (3. 3),(3. 4 BIWV (3. 5) KXo TAlREELL,
iEH% Table 2. A iR,

Fox  RREHLS IOLEHEROT A = v A OFE

Table 2. Determiation of aluminum in natural clays and soil clays
by the proposed procedure

a 7w yiiio TSI =V AEGE
=% B HEWAROTES | & ¥ o [ £ | Aluminum content, % Al:O;
Sample solution| Acidity at the $] g X B {E
Sample No. cupferron %h;jg %Zﬂ% Comparison
extraction value
A. FsREH+ Natural clays
NBS Standard 63 ca. 6 N in H.SO, 38.8
sample No. 97, 71 ” 39.2 38.77%
Flint Clay 85 7 38.4
NBS Standard 72 ca. 6 N in H.SO, 25.4
sample No. 98, 83 7 25.7 25.54%
Plastic Clay 84 7 25.9
B. H3EHE+  Soil clays (<2w)
D4: Bro forest .
il Alvﬁgrizon 64 ca. 6 N in HsSO, 33.9 a4, 3k
Da,ndo Aichi ’ ” ca. 1.2 N in HCI 33.6
R 312: Reddish .
soil, © horizlon, 65 ca. 6 N in H:SO, 12.5 12 6
Kashii, Fukuoka 75 ” 12.2
50?1(?96 Rheo(i-?;z};l, 67 ca. 6N i/l‘l H.SOq 29.9 30, 2%
Kochi, Kochi 77 29.8
R 563: Reddish 66 ca. 6 N in H.SO, 32.4
soil, C horizon, 76 7 32.5 33.0%*
Okazaki, Aichi K ca. 1.2N in HCI 32.5

* oS5HrEEERE O (Certificate value).

** Na.CO; #&flEE, HCl BikT 2 M v 3 58E LBKRAH DT v = = 7By [HEC /e
BETLRLELL - WhWBIRATWD -2y 5 — b, BlicF v v ks cHER
BLK Fe:0s 8L TiO: OR—2VF A4 TOFEZELB\ 2l (Combined oxides
minus Fe:0; and TiO: determined with Tiron® on separate samples,
probably includes P:0;, ZrO., etc., if present.)

4. 2. 4 HIEHEOGT
BIEOREHISRE BN TR & U Tild e D RGHRFE T2 205, R & L CikgkEE
HL Db D%, S0 L2 ATT I routine work [NICFT LKL 1 fe b 2 B A THIz, FO
LEDGHHERXDHTZ LROL 53 THB
D 4 R 312 R 509 R 563
SiO: 34.4%  24.2%  19.9%  31.9%
Combined oxides 45.57 57.37 61.67 52.87

Fe:03 10.37 44.47 28.77 17.37~
TiO: 0.947 0.257 2.657 2.317
Al:0, 34.37 12.67 30.27 33.27

(M #RIz D\ Tz Table 2, Bia: ** &)
ThbREE (4. 2. 3) LFAEBILT Al Ko WTHT L. #HE% Table 2. B icR®d, D4 &
R 563 L oWTIE—DREERK %Y HCl M LT ~vw vl L =S HAL L TH 5,
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4. 3 REBERICOVLTOER

4.3.1 (2. 1) KikRELS5 7wy « Zvwkairitict v Fe-TiZr XU V »ngs
MRz IR 5 2 LT TIBAR I OTHER IR TV 34, ZoftiKe+F > vililhick s Al o
BEkE < 2 bR cE AlVEENCEIRIND 2 L 2FERL TR BEIDH S LELT, ER. 1)
BRI DON, Zr &V OFHESKE D B X 5 RBHADREL L 10D T, TRABIRDOWLWTIE
FEERL TR BADEIRIL, S8 38% AlO., 28% Fe:0; %108 4% TiO: 7t 5MEf@aE 100
mgh, okl (4. 2. 1) OX 5 RMEETHER: LcbD%, 1/4 b5 Z Licfid4T5X51c
Lic. 7~w vHihEE 7/200 & hbiFT+Fs vilithick b Al #58& L7, Table 1 75 H.SO,
T4 HCl fEThAEFEZC Fe & Ti it - frESh, Al OEBERENHE - AR b iR &
b TIERCRZtbhd 2 L BEbs bR 5,

ek, FHERBRT, Al Ol - BEICHTD X 5 TESLHIL & )b RBHARICOWT 7 <
v vl & A F o vHH RO LTE 2 Al 2REL TR, R L ehot,

4. 3. 2 RICTFHFER L L THLEERICTAUTMELSSRL, #TH”, p. 105 itk L 7SO0,
DL D2 LI L % HF DigbR<SFERABHUIZ, JIECEBRL TR IR RENRL D, FERN
FTTLTED L, RELIBTIFRT D L EREWNEL O TLBDT, (4. 2. 1) DI Fr L
iz KeSoOr BRI L IR ET 200 KETH B, HBO; ik % F OR#EEFIHL T HF
+H:SOs A2 LR T5 2 L03¥ 2 bhdy, AUREHARE & hHitT Al-Fe-Ti &2k
wEEL, Ca & Mg % EDTA MiET2 L 57%, EHDBEL B LAML L S « 2 2 v FHiRRD
i % DIFLFICHT T D HEE L DD LD 5 NERIRADOT, SEIXRAL fedo7e,

4. 3. 3 Table 2 XEROREHNCOWTH, MRLHERNRZONDZ LERLT5. BHOXE
L, B 2AhIbrs k512, Brk>Th LDET, Lard Fe.0s & TiO: LISN1zELF]
W Feddy, D4k R563 TIXBE h OB ERBIDEARE L,

4. 3. 4 FF¥Frvpiick 3 Al ofkfaeEsis, Beer OO Y SLOBIERIEED BEEFIH T
W VIED 2EL ETH BT E Y, EHEORTRETCHITTEE, (8.5 © FXf 7% 100 BILEK
HCbETZ200/EBTH 225, (LEKGCET2ERIETL bAAMBERDOERC B F o HoEk
BETD.

5. &

hlll

P&wv-7ww$»Ammmléﬁ-+RV%©%§Ea¢%yy-iup$»Ammm:57ws
=V ADHEAEEERY  Zbbe T, RREH LR IOLEHEFO7 L =Y a0BRCHL TR
Tl EA 2 . COFEIEL rAREROT L = v A OBEC S HVORS LB L, HEFRTI
BeOmMNET, BEWEIHLLY ) A EGHLALTRFOT L s =Y a0BERBWORE 5. 57
BRI E b TS - CAMTHS,

#biz @%ﬁ¢ﬁﬂeﬁﬁﬂ@tb@%f%ﬁk%ﬁbf<Léotﬁﬁi%%ﬁk& SEETD,

(1958.7.25)
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The Direct Photometric Determination of Aluminum with Oxine—II
——Application to soil analysis—— )
The determination of aluminum in clays after the removal of iron, titanium,
vanadium and zirconium by cupferron extraction

Kinnosuke Niina

(Résumé)

‘The author has applied StrarrorD and WyatT’s” cupferron extraction technique to
the removal of iron, titanium, vanadium and zirconium before the direct photometric
determination of aluminum in clays by oxine extraction®”. Satisfactory results are
obtained simply, rapidly, and accurately as shown in Table 2. In cupferron extraction
STrAFFORD and WyaTT have used only the acidity 5~6 N in sulfuric acid, but the author
has tried further to use the acidity 1.2N in hydrochloric acid and obtained equally
satisfactory results as shown in Tables 1 and 2. The proposed procedure may also be

applied to the determination of aluminum in various soil extracts.
PROPOSED PROCEDURE

a) The preparation of clay sample solution:

0.15¢g of an ignited clay is treated with 1ml of (1 :1) sulfuric acid and 5ml of 46
per cent hydrofluoric acid in a 25- or 30-m! platinum crucible. A special air bath (Figure
1) is used for this treatment. The mixture is taken to dryness and ignited. The residue
is fused with 5g of potassium pyrosulfate, and the melt dissolved in 2N sulfuric acid.
Any undissolved material present is filtered and washed with 2 N sulfuric acid. Then
it is ignited and fused with 1 g of potassium pyrosulfate. The melt is dissolved in 2N
sulfuric acid. The still undissolved material, if present, is filtered and washed with 2N
sulfuric acid. It isignited and fused with 1 g of sodium carbonate, and the melt dis-
solved in 2 N sulfuric acid.

The solutions thus prepared are combined in a 200-m! volumetric flask, and diluted
to the mark with water. 50-m! aliquot is taken in a 100-m/ beaker and a calculated
volume of 36 N sulfuric acid, taking into consideration the already present amount of
2 N sulfuric acid, is added to it so as to make it about 6 N in sulfuric acid when evaporated
to 25 ml on a boiling water bath (Solution A).

b) The removal of iron, titanium, vanadium and zirconium from the sample solution
(Cupferron extraction):

Transfer Solution A to a 250-ml extraction funnel (shown in Figure 1 of the previous
report”), three stopcocks of which are lubricated with water, using the minimum amount
of 6 N sulfuric acid to effect the transference. To this solution, which is 6 N in sulfuric
acid and usually has a volume of 35 ml or less, and which should contain not more than
10 mg of iron, titanium, etc., add 2.5ml of 6 per cent freshly prepared and filtered
cupferron solution, mix well and add 10 m/ of chloroform, Shake vigorously for 40 se-
conds, 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
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shake for 30 seconds with 5ml of chloroform, allow to separate, and reject the chloroform
layer. Add 0.5ml of cupferron solution; the turbidity produced should be white and
show no color due to iron. Extract successively with 10 m! followed by two 5-ml portions
of chloroform, shaking for 30 seconds each time, to remove all but a trace of the free
cupferron from the aqueous layer.

Transfer the aqueous layer to a 100-m! beaker and wash the funnel thoroughly with
small amounts of water at least three times. Evaporate the solution on a boiling water
bath to about 20 ml. Any chloroform droplet present is expelled by boiling the solution
for a few seconds. Add 2 drops of 30 per cent hydrogen peroxide to the solution, boil
it gently for a few minutes to decompose any trace of the organic reagent, and allow
to cool.

Dilute the solution free from iron, titanium, etc. to 200ml in a volumetric flask
with water. Pipette an aliquot of it containing less than 250 pg of aluminum into a
100-m! beaker (Solution B).

c) The determination of aluminum (Oxine extraction):

To Solution B, add 15 m! of ammonium acetate buffer (200 g of ammonium acetate
and 100-ml of glacial acetic acid are dissolved in water and diluted to 1 liter. The
solution, the pH of which is about 5.1 or 5.2, is stocked in a polyethylene bottle) and
mix well. Adjust its pH to 5 with 6 N ammonium hydroxide or acetic acid, using a
glass electrode pH meter.

Transfer Solution B at pH 5 into a 250-m! extraction funnel (the same as in Cupferron
extraction), wash the beaker with small amounts of water at least three times and add
the washings to the funnel. Add 10 ml of 1 per cent oxine solution in chloroform and
shake vigorously 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-ml volu-
metric flask through a filter paper wet with chloroforim reagent to remove traces of
water. Extract the aluminum with two more 10-ml 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 15 ml of the chloroform reagent
into the flask. Make up to 50 m/ with the chloroform reagent.

Measure the extinction of the extract after at least onme hour’s standing” with a
spectrophotometer at 390 mp using 1-cm cuvette against the blank similarly treated.

d) The preparation of calibration curve:

Prepare a calibration curve following the same procedure as in ¢), using 0-, 1-, 2-, 3-,
4- and 5-ml of a standard aluminum solution (1 m/=50p¢g of aluminum). A linear curve

is obtained up to 250 g ot aluminum per 50 ml of extract.



