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Summary

Spectrophotometric determination for soil exchangeable calcium
using phthalein purple was proposed, based on fast reaction of
complexation between phthalein purple and calcium. After optimum
conditions were set using calcium standard solution, they were
applied to measurc exchangeable calcium in soil solution extracted
by 1IN ammonium acetate solution.

The optimum conditions were fit to be pH 11 and IOOgL1 of
AMP buffer solution, pH 1.37 and 0.0Sng of phthalein purple
solution, 0.2mL of sample volume, 20gL ' of 8-quinolinol
concentration, 574 nm of wavelength and measuring time between
10 and 40 minute after adding the final reagent of phthalein purple
solution.

The calibration curve showed highly significant linearity
between range of 0 and 200 mg L ' Being compared with the
values of exchangeable calcium measured by atomic absorption
spectrophotometer, those obtained by this method was accurate to

*k%

be significantly correlated (r =0.9929"""), standard deviation(SD) of
< 4 02 cmol kg ' and coefficient of variation(CV) of <59%.,
meaning that the spectrophotometric method using phthalein purple

could be applied to replace atomic absorption spectrophotometer.
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7k ol &5 1 1o, Phthalein purpleg ©] 83 ulao] g Azl
el Ao Ak AEe uMEHe ¥AH(Olansky 5, 1977

Kessler®} Volfman, 1978, ; Lin %, 1999. ; Chapoteau 5, 1993 ; Stern%t
Lewis, 1937), &&=} (Basson® van Staden, 1978 ; Basson, 1982 ;

Roach, 1966), ¥--fr(Basson} van Staden, 1979 ; Ortega 5. 1998 ; Joe &,



1966), 1F4tH(Oguma &, 1985), +F 9 &5+ (Oliveira 5, 2000), A=A &%
& H 5 (Nyman3} Ivaska, 1993 ; 1995), 3+ (Hansen %, 1978), &, S
% 218t &- A E(van staden®} Taljaard, 1996), &, A4 &, ¥ &, M3Y
(Rocha &, 1998) &9 Ao tiste] ¥4 = ozt

Phthalein purple® Z&& v|AHoz ZAH3tE o] A%F dhvtolo
BateEe 6366 g mol 'lo]1 TZAL Fig. 13 2o utm e ;5 cresol
phthalein complexone(CPC)¢]®# [TUPAC W® ¥ 2% o -coresolphthaline-
3',3"- bis methyleneiminodiacetic acid & =% gt}

Anderegg 5(1954)2 EDTA AHAANAM ZAHS A3 7] 4% A A%
© % phthalein purpleg A& &lstded, 2539 H5PEL Ca¥(EE
Mg”)# Ca(CPC)', CaH(CPC)*, Cax(CPC) % 7% #3q2 e dAsx,
°FF ZshtE 2= HACPC)' 7k ¥4 =1, CPC #38}3H& 2 412 phthalein
+72t¢] lactone ring 4o] 2 Yol B a3k},

Corns®} Ludman(1987)2 Zr¢ 3}t phthalein purple®) 494 vFS w7}y
TOE JHAs 1:13% 201 BEFAE 25 dA4dge AL LAY
3 Aesx Zagdre Ad4d0] YA eke U0 1:1 B 7 2wy
Zo}7] wjioln,

AFEdME HFMo] AAFE olatdlA] WP ozt
plateau”’}t A" B

}Ath. van Staden®} Malan(1996)& Ca3}
phthalein purple ¥-&9 F%Mge CaCPC)’ o1zt B 13t

A4Z 8N Kesslers} Wolfman(1964)7} diethylamine-sodium acetate &
A& AH83tA 3 Moorehead®t Biggs(1974)% diethylamine @& golo] =
ol Astm HLAel7] Wio] B} kHE AMP 402 st Al g
3t ot Basson®} van Staden(1978)S 218 F ZHS BEAE7 93
AAA=AM 54 KCN dialel AMPZ o A8t ch.

(<0



Fig. 1. Structure of phthalein purple (Lin %, 1999).

Hansen 5 (1978)< phthalein purple o] &3+ Zt4 ol v ZEHo| AL&H
T $3894E sodium tetraborate decahydrate (borax) £ ¥S A}&3519
Cowley 5(1986) AMP 258 Aol sodium acetates H7lsta] 7k o)
AR E AHAA MDY van Staden®} Malan(1996)-& A& Mo 3
Aol &F &AM AMP thAlell boric acid &5 M-S AR o 2 A 74y
AT Bt

Gitelman(1967)>> Mg B3l & A As71 A3 7Fa) & A (masking agent) 2
A 8-quinolinol& H7tste] whaulge) wWal= o o4 ZA7 At B
23ttt Hofmann %(1990)& 8-quinolinol®] Mg W&l & 4 Asts wrg o
-1ES Al F(side reaction coefficient)Z AlAbste)l A A& 5 Uks spH )
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o. As 2 49

D EY

EoArel AL8E EGE 5699 WER =B F5UES AdA)
A Egoz EEO ~ 10 cm)E AAd] AT TS 2 mmAE F3A
A At

2 AT AbEE Ak et A¥ 342 van Staden®}t Taljaard(1996)

o] gt WS Wadsto] F3stgth Phihalein purple Z437F w<3)
o F3AM ZAFES A (Nymand} Ivaska, 1995)3tE 2ZAia]ckoln

AMP (2-amino-2-methylpropan-1-ol) #Z 8% & pHE oA 3lete g%
#AE F7] Y8l AF8-"H(van Staden®t Taljaard, 1996) %3+, 8-quinolinol
Ige] Wa& AAs7] A3l A& ¥ oHGitelman, 1967).

2 A7 AdAzE 953 2o A ke phthalein purple 0.05¢g

< 50 M HCI 20mLel] ol 1.0g9 8-quinolinolg H71std =91 &
THTE F7lsld 1LZ AgstA FAlstd Azsgdy. SFL&PL
AMP(2-amino-2-methylpropan-1-ol) 140g& 900mL Z&F o] o]z 3
A" HCIE AH8-3te] pH 1052 3% o3 1L2 AFsA 343t A
Zst i



3) EEg

1000 mg L'e ZEEZEAS EFAIA #ao HE£92 IN
ammonium acetate & (pH 70022 3|M3to sFx=¥Z 20, 40, 80, 120,
180, 200 mg L'e] Z=Asldct =3, blank(0 mg L i IN ammonium

acetate £ (pH 7.0)& AF&3Act.

EdAFY ZAFe HEFE AL IN ammonium acetate £4& pH 702

43142 phthalein purples ©] €3l ESAs A 2458 =57 9

1278 1A AAsAL olojMd TAER 56H S IN ammonium
AQaL o] FHEANS HAH HAHFHo] AAE Phthalein purples Ab
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3 A EEN & G vl ] A7 A9l 8 quinolinold] %, & H 2 1t

%, 6 WAL At

) NEHA
BEEFFAS ol §ato] AREAL AAsE 7} wAY JuRPe U

Heko] A8 M0-200 mg Lo Cag &gl £)S Al W =
9 5mL, AMP ¢t 8 5 mLE& M2 7lstled £33 t}< phthalein
purple® 5mLE 7}slo] E@3ic} 1075 X3 oS BERJEAZ

573nmoll A &J =& FAHeA

b Zbge] 21& 2 pH 7002 FHE IN ammonium acetate N

THEY gl A& 50mLE H7bsle] 30%-3F 1¥3 18 Whatman o

SAEYS] HE NS phthalein purple B3 9A4&33 Az 2tz =3
&2t} Phthalein purple Y& ZA® HAzxHd A&
5 EAAon dAEFE AR 3nE st



Phthalein purple%

(SPECTRONIC" GENESYS™ 5 USA)Z 10mm A4 A&

At

=743

Fol

5

P A

FAsAh

1

AF& 33 A (Varian SpectrAA 220, Australia) &2



o] vMEFALS ALY pHelAd F4ol<2 g3 phthalein
purplee] = A %33 E S HAMstE WS V| EZE F 9wy old(van
Staden¥ Taljaard, 1996), ¥ &4 23gE8S A4 Bugdo
(Nvman¥} Ivaska, 1995). Phthalein purple> Ca *=%¥ Mg# Ca(CPC)4,
CaH(CPC)", CaxCPC)* o #3 Bga3 gAshts v, okyh B3t as
HACPC)* 7+ g4 e,

Corns®} Ludman(1987)> 7+& 3} phthalein purple®] ¥ w7ty Z=e o}

eib 2ol 7Hg ety

I

Ca” + HaCPC)' == CaHoCPC)* — ---—-- (1)
(9] #3537} o] 3}s]®

CaH-(CPC)* = CaH(CPC»® + H - ———-—— (2)
(2)9] BgA= o3 Tgro] &3t tha]l whe-slo]

Ca” + CaH(CPC)* = CaH(CPC) -------- (3)
(3)2] @7t thA] o] &5} sto]

Ca:H(CPC) = Cax(CPC)* + H' ——----—-- (1)

A8k 4Dl whgoln 1:13 2:1 BEAE

o

mlo

_‘T:_
AT ol BYAEL pH, BHolee] B, o287 Fo| due

WeE Aoz BIEAHAnderegg 5, 1954 ; van Staden® van Rensburg,

1990). w2t Phthalein purpleg o] &3l EuxE 243
g HAx2U2 ALEEE MY 5% 2 pH, A9 F5S AAstd HA
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AR oA o sty webA, £ AFdMeE Al F
%, pH% A2 E& g8t A¥ xS AAsdAH
A EH] AHE o2 SFEH st vlumE AT+ E vgoZ
At AMP $Z 842 543 o] ol diethylamine £% -8 ol
u)9- <F4 H o]t} (Moorehead®} Biggs, 1974). =3 FR o} 38
B blank®t #ZES Xt A7 FFEH &(S/B ratio)e] H %7
W Fo] 7t Avty B uEdtHvan Staden® Taljaard, 1996). ulzhAf,
olg]g o] f uwjiol] B AT AMP &8 NS deste] Hyol AR
G

2

4
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1) AMP €589

(1) pHe| 4%

Nyman¥} Ivaska(1995)+= 38 Mol pH7F ZH45 3} phthalein purple ®E
ol Wt FAlel npadlg ] BESS At F8g ajleldi B
arstgoh. HEgH Phthalein purple AleF2 AFg 7] AAJeko 2 283l pH
12014 shA g Felz EAsty] W&ol Zgol dE e Has
70 Ao Z H xRk Moorchead®t Biggs, 1974 ; van Staden® van
Rensburg, 1990). Z1ej =2 k389N e] pHi= phthalein purple 2ol of &
S 7] WEe] kF8o] pHell & ZHg g NP L E Ao E Tt

Table 1 pH 9594 pH 125 e MZ o AMP §4& ZA3

fFol FHke] e E veEldE AXE AL EY F S/B B7F b A
this A2 Hd g E ougth webs, 2 Ae] AMP @F &) A
pH¥= S/B vl7F 7b & ¢& ddetd Hd 758 7HAe pHE M9
th. whebA), Table 19] Z el A pH 11.014 2] S/B vl 80, 200 mg L ‘ol
A Zbzt 105, 20622 b & @& JYERUAY] die] #HA pHE AAs
Ach.

ole} & HAH dF 8 pHA thd A-+= Mooreheads}t Biggs(1974)
7V @39 £ A diethylamine th4lo]l AMPE A}&3lad AMP 438
o] #x pHE pH 10022 ZAH39 3, van Staden®} Taljaard(1996)=
S/B v]&©°] pH 100914 Hdigt& 2P oy pH 105904 %o 713 =
7} WZol pH 1058 #7 pHE AAsAt. £3, Nymand} Ivaska(1993)

_10-



< HA pHE ol&8H 22 AXEY pH 1055 3 pHE Z A8t

Table 3. Sample to blank (S/B) ratio of AMP solution with pH
increase at three levels of 0, 80 and 200 mg Ca L :

Sample to blank ratio

Absorbance (S/B ratio)

pH 0 mg Ca/L 80 mg Ca/L 200 mg Ca/L

(B) (S1) (S2) SvB 5B
95 0.049 0.301 0.686 6.1 14.0
10.0 0.047 0.402 0.898 8.6 19.1
105 0.067 0.957 =125 8.3 16.8
11.0 0.062 0.651 1.276 105 20.6
11.5 0.078 0.648 1.309 8.3 16.8
12.0 0.077 0.664 1.28 86 16.6

125 0.078 0.694 1.34 8.9 17

~J
(S

,11,



(2) AMP ‘s%9 g

&% ¥k 9] phthalein purple Al oFnt pH 11.09] Z7stel A 50, 100,
140, 200 g L 'e] %2 zzh zAg AMP 9% 892 blank, 80, 200 mg
Cal'le Zagzrgas =5 FA3Ad. Fig. 2% AMP
FEA wE ZE4oe FFE WkE el 1Yo2 AMP $E89e

TEIF FMESEE 80, 200 mg L' BEEde FREE Zsidst 2 E

o

DR 2

100 mg L '8 Hde] P4ul: Z¢e Roly blank FHEE 2 W3

il

Molx okth ZgdFEgde] FPHALL o ol walo] Yehux ¢
Ehol 74 & =EE Ueiig. gets, F
Arios HAdAE7E 45 U] wred AokzAe AA4e 1y

st HEAEZE FAEI AAsts w2 AAsAY gebd, B Ao

Tt SESFR FHEvE Frbsidrl #HEol #dAHE Ade
Basson¥} van Staden(1978 ; 1979)¢] H.19} A&t H2 AMP 5%
1 SRE ZEEAAA 140 g Loz 2 getgthBasson®} van Staden,
1979). SEAEF ZAHgEAdA 80 g L's AL39d(Basson® van
Staden, 1978). van Staden¥ Taljaard(1996)= 35, 70, 1409 %% 140 g
L'eld 718 22 352 B A" 252 2489

_12_



1.5

1.2

0.9

Absorbance

0.6

0.3

o
-@- 200 mg/L
-O- 80 mg/L
¢ 0 mg/L

OO 5

—

* - & e o

50 100 150 200

Concentration of AMP solution(g L™')

250

Fig. 2. Effect of AMP(2 amino-2-methylpropan-1-ol) concentration on

- 13 -

calcium absorbance at three levels of 0, 80 and 200 mg Ca L b



2) Phthalein purple £ <

(1) pHe] <&k
Phthalein purple> &]2] 5 %1% 4} phthalein-Ca 23}3tE9 =&z &
Ao M HAEF e E Yeb 7] w ol phthalein purple €49 %3k

4 vhn ebgE HagEe Y45 AdMe pH 2ddge B5HQ

p

¢
_

g olth(Rocha 5, 1998). ul2bA| Phthalein purple & ¢] pH W¥3lo] u}
& st E wzkelv] 918e] phthalein purple Z2AA] #7bE = HClQ
7t 2este] pH 101904 pH 3.49¢] ¥ 9] phthalein purple &4
ZAstAr) o] &M 0,80, 200 mg L 'e] #AHFZELNAD} M AA F

LE FA-sta S/B vl f+8le] Table 201 YeERHA T Phthalein purple

of

golo] pH7} 7HAae4E 0, 80, 200 mg L'9 FHwE= 7a3d9 van
Staden® van Rensburg(1990)3: phthalein purpleo] 48242 &3 w7}
°F7t SUbE T Raeh: wdisle AYE Hoy S/B HlE uE Ay
& WUk S/B vl 0 mg L'9) FRwB)9 EFEN) FHE(S)%
o Higoln Fdxe] FHEE YeldE XER AEHo Atk & S/B v
7F 7hE A A2 g 3RS YEhdgn & 5 gtk webA, Table 2
|41 A phthalein purple pH= 80, 200 mg L oA 2}z 118 2412
S/B H|7F 7vd & 38 UeElE pH 1372 A pHE ZASYT. van
Staden® Taljaard(1996)+= phthalein purple % pHZ S/N |7} 71% &
pH 192 ZAs A

_14_



Table 4. Sample to blank (S/B) ratio of phthalein purple solution with
pH increase at three levels of 0, 80 and 200 mg Ca L !

Sample to blank ratio

Absorb
sorbance (S/B ratio)
pH
0 mg Ca/L 80 mg Ca/l. 200 mg Ca/L

SYB Sy
(B) (Sy) (S) Y /B
3.49 0.067 0.706 1.371 105 20.5
1.61 0.062 0.651 1.32 10.5 21.3
1.37 0.052 0.612 1.254 11.8 24.1
1.18 0.051 0.955 1.216 10.9 23.8

1.01 0.049 0.511 1.111 10.4 22.7

_15_



(2) Phthalein purple &9 <&

2 AMP €% 84100 g L', pH 11.00Z=7 A phthalein purple®] %
e & 0025, 005, 0.10, 015, 020 g L '& zalatad ztzb 0, 80, 200 mg L*
o ZERFE&EAG B Y FHEE 45l Fro WE FHE
#8l= Fig. 3o Yebi2dch 0, 80, 200 mg L' 2 5ol A phthalein purple

o) FE7F SUHEFE 2V 3% WAt FaEA Fohsk A 9

= 0 ol o] YElA e AEHEA Hd FREE YEy
T oAEE YEhdY HHske] AAVELS #BE HD vEY HU BHEE
meistel 200 mg L'e) F3% walolq Fgo) AldHE vr2 AHshe
Zol vpgralstnt. 12y, Olansky(1977)% phthalein purple®] o] Z71&
TEH O AMdAoR  blankd FFEVE FUMEdn Busigoen,
Ringbom(1963)& -3 & A 3d}#] @2 phthalein purple®] o & 213
0mg L'Y F357 27131 8897 wiel blanke] TIFHEE
neste] AASAY Fig. 3ol 200 mg L' FF&d9 F3x W=
0.10 g L 'l d2e gao] ANRHuz AYr|zd AGstAw o] Fxoy
4 0mg L'9 FFEE olelgoz umz =4 Jebdd walrd, 0 mg
L'o %7 vjwsd we 005 g L'9 phthalein purple®) 558 2 A
e HAA w=2 AAH3A

Oguma %(1985)2 phthalein purple®] X7} Z/I84-E AH5ETZ LY
o FF=E Ve F7H8ltrl 01 g LlolAdelA o] A= o}
phthalein purple®] oS 3] 016 ¢ L'2 ZAASd AANANL 17
o ®Buagch

_16_



2.0
.—VII.M.
16 | /,
@ 200 mg/L
5 1.2 . o B0 meL.
U B !
- ¢ Omg/L
2
—
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2
o8| o
O —O
0
0.4 |
o — & ¢
00 L —®
0o 006G 010 015 020 02

Concentration of phthalein purple (g LY

Fig. 3. Effect of phthalein purple concentration on calcium

absorbance at three levels of 0, 80 and 200 mg Ca L g
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il
O

FEE e <

0. 80, 200 mg L'el Z#EE &N 247k 02914 1.0 mL7HA H7teEs
treldte] Aoz Al¥To] Wi FHZAZFHA phthalein purple?t AMP
bz gl g 7hstol WAL EFEE FHst BEEE FUH @E
4w Wsts g o Table 39 Uhebuidth. Beer-Lambert 2 ol wh
2w do Fupzolrt A W FFre AlEENY Fxol vlastd &
7bghct, Table 3014 200 mg L '7bA19) @A 4% d7ta &4 g o
g Zzh g A%S Bded 02 mLEwe AdHow  F7hsho
Beer -Lambert W2 & whEA17]% W, 1 QQolX e HubEo] FHEsE

o]l s Age]l © Az oleld A= ComnsH

ek

2
14

T

Ludman(1987)¢] phthalein purple® Z53 w83t uf dHFE o]ty 1

sedadA o o4 FRwst F7beA 2t PYol FYEcn B

H% 9kt W9lol A Beerol WA wolunz A ZHRS 4L
s otk Wb, 200 mg L '7hA] Beerd] HA < wEste Ao AFML
A7) PaiAE 02 mLel A&%e Hriste Rol whgasit mebA,
B 7o HA AgEe 02 mLZ A
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Table 3. Effect of sample volume on the linearity between calcium

concentration and the absorbances

Absorbance
Nz gt B7h
(mL)
0 mg/L 80 mg/L 200 mg/L

0.2 0.052 0.63 1.285
0.4 0.054 1.08 1.465
0.6 0.055 1.307 1.5
0.8 0.046 1.327 1.5
1.0 0.051 1.357 1.506




4) e EEQ Mg 9%

IN ammonium acetate § ¥ EYFo 34 Fo]& S AZ3= Ao

this}

L
Im
el
ol
tlo
oft
>
2
X
it
o
v

o7 A3A gol2d ZE, Zg, uwadH

webA], IN ammonium acetate® HZ® £ Fole o] nf1y Hol

FEEo k. 95 ~ 99\ wrEF Hu Ay

g g3e AFee 15 Aagdrs 16, THHEEE 20, AddEE 1.39,
al

FHAEE 08 ~ 18 cmol kg '8 So7 »

o
i)
o
By
flo

A FANEGY waulEgEE 0197 ~ 413 cmol kg WS¢
1.616 cmol kg ‘o2 =AY
~ 50.2 mg kg "Wl HFL 192 mg kg ‘ol t}.

Phthalein purples} 79 gEgolA 714 & wal& F&= YR ulay)
wol old g Mg Wal & A7s7] 93 Gitelman(1967) 8-quinolinol
TR AR o O 3 giit el AP A 8-quinolinolS A&+ T}
%%, Phthalein purple> Mg® Mg(CPC)*, MgH(CPC)*, Mgo(CPC)* 9]
B HRAE I RuFdH(van Staden® van Rensburg, 1990 ;
Anderegg 5, 1954). Wb, & H3olA = WA phthalein purpleo] ZH4,

Hu8k 3l 8 quinolinol®) H7bekel wE wlaul4
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(1) Mg #aljcdde) =17]

Fig. 47 €3 Ca¥t Mg BEFENE 8-quinolinol& #H7bshA &
phthalein purple Alefo & wrgAl7] Al g Golo] iyl gl FREE
WEtd 1ol Phthalein purpled} #38t3tES FAE Zg3 vtavlg
SHEYE H23 Bgor vegoy F3EE zolrt Ado #ES
574nmell A, vkl & 565nmel A Aol FHEE BAd 40 mg L' F
A3 Fx9 Cast Mge HdFZE @S vud o, Zgo g ntadls
of HulFFre v&L oF 80%2 e} Qut utebA]| Phthalein purple
& ol &% ZFo vAFAHAA mfavFe] FTFE w AA FEEte A

oz ey,

0.5
=8— Ca-—phthalein purple
—O— Mg-—phthalein purple
04T _e—blank
o
Q 0.3
@
£
2
a 02
<
0.1

400 450 500 550 600 650 700
Wavelength(nm)

Fig. 4. Comparison of absorbance spectrum of blank and
phthalein purple-calcium, phthalein purple-magnesium

complex containing 40 mg L .
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(2) 8-quinolinolol] 2] 3+ &) =] A

Fig. 5= 60 mg L' wl2ul% T F8 %0 8 quinolinole] ¥E& wzl3}
Ae el FFE waE Yebd AHolth (A) 8-quinolinolg H7bahx] ¢&F
< adgeln (B), (O, (DE Z2 05, 1.0, 20 g& H7EslAS Wel 1o
24 HUtgol FtEsE uavsd FdEE Ha gisddg.
8-quinolinol & ¥7I3l#] &2 (A)9] Mg &3 EE 7502 H7sg e 9,
Mg 3% A& 05 g du= 60%9 vtadls WalE& AAsg o
10 go 20 g& #H7betl S "e 7H2 80% < 98%9] wh1uld WalE A
A @A, 20 g9 8-quinolinold H7FE Aol Zg HEFA FA
e vfaulgd S 60 mg L '7AAE Ao AAE & dow 60
mg L'Y vl sEv @3 2ge] Figae] 2u) o)de) ol 3

oz gRee ZAAEF ¥4 A sadgel daE F¥sl AAY

Oguma &(1985)¢ R oA Jrabd B M Mg $hako] 30 ~ 50 ug
EAEAE W 04%°] 8-quinolinol& H7bste] MgwWals ¢Hds] w4 g
ATt B ustg ot Gitelman(1967)& 10g L ' 8-quinolinolS #7131
S W 45 meq/LY mF2YlES] WElE AAT 5 Yotz B a3k
Nyman®} Ivaska(1995)% 250mg2] 8-quinolinol¥ 100mLel] xo A& 7

$- 100 mg L '7423= npadig ez oEE A okt

P
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5) Phthalein purple Ca 23}3t& 9] 54

2457t phthalein purple® 2% Mo 3358 84310 (Nymand}
Ivaska, 1995) phthalein pruple +#F2] lactone ring Aol 9&) Cax}
Ca(CPC)', CaH(CPC)', Ca(CPCY 5 #% #H3PBS sz
(Anderegg 5, 1954) 1 % F2ATE CayCPC) olgtx ¥ 13+ tHvan
Staden ¥ van Rensburg, 1990 ; van Staden® Malan, 1996). wha}r,
Phthalein purple-Ca #3}3t&9 &3 AdEZ EAn uia }

o HHgga 2§ SPAE AAs Y.

=

Al

o} Al

LS

oxl
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J
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A Lbehdl 1o 440 ~ 630 nm WA ool dojuhn 574 nmel

A Al FRES Guuigs) Wi RAbdel Adsgon AYH

Oguma $(1985)2 #+4<S pH 102914 phthalein purple® RE-§-3] 575
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Fig. 6. Absorption spectrum of phthalein purple-Ca complex



Phthalein purple-Z# 23 3&E9 BN GEE Fig. 74 UYetid}. &
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Fig. 7. Vanation of absorbance at 574nm for phthalein purple-Ca
complex with calcium concentration increasing in time
(e:200mg L', o : 160 mg L' & :120mg L’ o
8) mg L a 40 mg L' o :20mg LY.
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Table 4. Optimum parameter values for determining soil

exchangeable calcium using phthalein purple

Chemical parameter

Optimum condition

pH of AMP solution 11.0
Concentration of AMP 100 g L!
pH of phthalein purple 1.37
Concentration of phthalein purple 005g L'’
Volume of sample 0.2 mL
Concentration of 8-quinolinol 20 g L*
Wavelength 574 nm
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rdo

AEaTHo| o DH It

Ag7t A del" 2 Az Aol A phthalein purple ©] &3+ 2o vl A
42 Edol HEstdd TA ESL wEYS =Ed B5Y9EY a8 n
Al A el A E<F 56 0] IN ammonium acetate2 XA 2H4S 2 &35l
A2 &332 EA 9 phthalein purple method® 7}z} 3ubE =" 3l X34

ZETFE ToAT WrhtHe ZHEFLA0R HAYS ZAEY 3

st ot
PR

0 ~ 250 mg L'2 A% Z#EF$U2 phthalein purple2 22 A] A
EEEN T FFEd9 BAZ Fig. 84 YEUo] AMHE Braq
o EZFENA AMHL 200mg L '7HAE R=09954"02 ue 2o M
€ Bgom 250 mg L= AAAAA Hoju AdstAn). ojgt e A
Fe AEsEst dAEE oo plateau’t A EHYHCormnsH
Ludman, 1987)x= ZAxtet dA 5ttt weld, B B AaMde o ~

<]
200 mg L'z A

N

¢
4

3‘.
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y = 0.006x + 0.0008
R® = 0.9954
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Fig. 8. Linearity of the calcium determination with phthanein purple at

574 nm.
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Phthalein purple ¥ol 93} FAd 3745 FS IN ammonium
acetate® HEH ESE AT Ty p

AR vF A9 HFELA A&l A ()3} o] A A} Table
5b 2ok Highd 1165 cmol kg ‘ol 3 43k 0.88 cmol kg 'olvl B
e 535 cmol kg ‘24 AAEFFFEAZ ZHS PP 2ol7h A

"
film

Table 5. Range of concentrations for soil exchangeable calcium

) Atomic absorption
Phthalein purple method

spectrophotometry
cmol Ca kg ' cmol Ca kg '
Maximum 11.65 11.81
Minimum 0.88 1.02
Average 5.35 5.66
Phthalein purple Wl ¢]gF ¥ 4253 (cmol/kg)
B33 Ao A &Nl d(ml) 1L Imeq
= &3" g - x X —— X 100 ---(1)
(mg/1.) Eokel FA(g) 1000mL 20.04mg
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(1) FFAA

Fig. 9% Z}2} 39bE 0 2 B2 g o]z phthalein purple 3 QA& 33 ¢
A 242 g ZEAAE vdebd adold. T B telE & Ao)v}
glol =& E%o] £02 cmol kg '9] Mol &3 o glEio EUgL
+0.1 cmol kg 'o] £&5 o vt webA, Phthalein purple methode= € =}
F3F =AY vuste &zl gle€ #FAT 5 AU Bassond van
Staden(1978 ; 1979)2 s EAlE ¢ $-f%F ZES5HdAA dAFHFEH

=S

1

v ste] EEAA}F 19082 ehdthn 1 3s

32

(2) Wo] A4
Phthalein purple ¥ 34 9x&#3 oz 3 z
T2 vustdot. Fig. 10& F W] tig WolAFE yegd 1802 A

= W9, ool M =
&2 F o] wizdgon F o wrRizkel Aoyl gle RE uEhith
Basson# van Staden(1979)& 0.105 ~ 0.119%9] $-#% ZHEAddx W
olAlFE 041 ~ 0.73% & BAHo FEHAE 1AL o FAF A3
& 2tk
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Fig. 10. Comparison of the coefficients of variation for calcium

concentrations of 56 soil samples measured in triplicate
between phthalein purple method and atomic absorption

spectrophotometry.
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1. $Egomel AMPS HHZAL pH 11004 100 g L9 sx2 AH
atith. w3 phthalein purple A oke] H A x4 pH 1.370]1 0.05 g
L' vz AAHs9u).

2. Asgode] e 02 mLz AAstGon bl o% We

A A8k 7he] & A9 8 quinolinole) R 20 g L'2 ARSI
3. Z% 3} phthalein purple #3352 HojgFo] 574nmA oW ZF YA
4. AHzAF M HFEGA] MY 200 mg L AAAom FEAA

o} WolAl4i= z+z} 10.02 cmol/kg ©l3h, 5% oldt2 dAFFFeAZ F

A3t Avst Aoz gtk WAFRAEARZ ¥ BHPFS vnd

AEde 159 F4A4(P<0.001)E 7HAY 1: 13 A& Bt
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