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pH4 LIRT, TWVI=ZYLaid, ZOMBMOFEETI/ ULT Xa—)V S (CAS; H,L) & 1:1 54k
[AL(HL), AI(OH)(HL) "{ & 2:1 ${& [ALL*", AL(OH)L*| %, GBE D CAS OFF7ET pH
4~6 T, 1: 1§k {AI(OH)(HL)™, AI(OH),(HL)*"} & 1:2 8k {AI(OH)(HL),*", Al(OH),-
(HL)," | ZBWAERT H. ¥74 7 I VHEHET T, pH4~6 THBE D CAS ODFEET 1: 1 5k
{AI(OH)(HL)™, Al(OH),(HL)*", AI{OH)3(HL)*7} & 1:2 $#{k {AI(OH)(HL),*", Al (OH) -
(HL),""} ZBRERL, s 1:2 BEOENVENFBEIZENZNG 3 EHA L. 7473
AT TR, BERHO2: 18K, EBEFO 118K [AIHL)}, RO AIHL) &FKERT 5 Al
(HL),"™ OERISHERTE 5ot €745 I VT pHS5.4 T, BEID CAS DT TEICER
T4 1:2 8k {AI(OH)(HL),* | ZFH LT, 0.005~03ppm DT IV I = A% BN EFER LT
(R 0TIV 1.33%X10°dm® mol ™! em™!).

1 #

ThIZgnidrzusr7iua—ivs (LIF CAS &HE
it, HyL TRY) &, pH4~6 T 545 mm ¥ KUY
BAkEHOMEEERL, ZhEFHLTEORLE
EEBPITORTWHWAY O, Z ok 1.1 85
FEIDD BB 0L 2 $EERDINITINE X h T B,
MGBROT VI =y LAFET T pH 4 LIF T, 568 nm
IS BB K & #5210 1 5D ™12 (= VIBEIRE
8.5X10* "), HBHIL 7.6X10"12) AERTHEINT
WD, COEIICHEIC L > THEOHBSERL B0
13, CAS DM R O$5 (K DMK MR ') 1 R RE s
HHOTREVNEEZ, pH6 LT TERT 2T L3
= Lh-CAS $ERICO>WT, BOENEED ZH0THR
AEITH1.

il

2 E B

2.1 HERUVEE

TNV LBRIKKR: M7 VI=0Lh) T A
176 g ZKIZEBED» L Idm®* E U, T3y AEE
W 8-F /Y WICKBEEETHRD 2. ERICIZZ
hzeDEE, KT 500 525 THTHOT.

YOAFRFLEBIBHEE: 020 HTREMA LH
4-3-5

CAS AW BEBRD IS > T/KBKR 2T/ L 72
(4.5X107* mol dm™3).

FOMORIK IO TN A .

WG HSL 139 BUR OV U 1100 BISENEET, ik
Elem B 2em OHF 5 AN CHIE L 2. pH IEH
S-3E% F-8L B pH Bt CHIE U 2. X EEB I
25+0.5°C TIT - 12,

22 KRR

FIEEBDT V= A, CAS ABKKS 0.1 mol dm 3
BRlg % IEREICHL Y, SO, DOFRHAKEE DS 0.30 mol dm ™3
255 KD 25 moldm P Wi 7 >~ £ = AWK %M
Z, Tmoldm™® NF4 I VAW TARED pH IZFHHI L
KT 25.0em® &5, BEOT VI AEMA
fr& &35 BElE, BREO CAS A& it 2 B+
NENEHER, ChoDBEREKERBE LT, FAED
BRCTEEEZHEST 5. WAEEMERBRD pH %
BIET 5.

3 MREEXR
31 DRINEhER
2:21BNT, CASBEZ 1.84X10 *moldm™* &

U, TIZoLz@RIZINA, pH % 32~42 & U1
& & DHEROPTINEAR % Fig. 1(a)~(c) IT/RT. T
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32T LAREOHEK L HITRINER AR R, pH3.2 L
T T3 568nm ¥ A 5 570nm IS IT U 1245,
pH 3.9~4.2 T3 545 nm {3 5> 5 570 nm i ICHIT L
2. $€ - T, 545 nm 3 RPURR A & B O SR AL
(OH)(HL) | '® %% pH D@4 & HIT 568 nm 3LiCZ
nEEOFEE (AIHL)™ I8k L, B2 h 508k
MWTN =y AERKL, 570 nm U0 Bk % £
5 ENVIRSEHREAD (7~8) X10" 2R3 #EKICELS %
EEZOND, X, TVIZDLABRER 3.04X107°
moldm ™ ® & U, BFE D CAS %1z pH % 4.6~59 &
Uiz & & OIER OB (5 o HERBTHI) % Fig. 1
(d)~(f) IC/RF. CAS BEDHK & HICFER DRI FR
K&, 545 nm LD 5 600 nm AVTITHEITU 2.
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Fig. 1 Absorption curves of Al-CAS solutions

(a) (b) (c)—[AI(II)] (X107 % moldm™?): (1) 0, (2)
0.15, (3) 0.30, (4) 0.76, (5) 1.52, (6) 3.04, (7) 7.60;
[CAS]: 1.84X 10 °moldm™?%; [SO4°"]: 0.30 mol
dm™3; pH: (a) 3.20, (b) 3.90, (c) 4.20; Reference:
water. (d)(e)(f)—[AI(III)]: 3.04X 10" ®moldm™%;
[CAS] (X10™*moldm™%): (1) 0.18, (2) 0.36, (3)
0.54, (4) 0.73, (5) 0.91, (6) 1.27, (7) 1.45, (8) 1.81,
(9) 3.62; pH: (d) 4.60, (e) 5.40, (f) 5.90; 18027 ]:
0.30 mol dm ™ ?; Reference: reagent blank

Vol. 40 (1991)

Martynov  1&, AIHL O & VB HE A 8.5X10*
(570 nm) & &L TH A, AIHL & B VIREHRE
8.5X10* /R T EEKIEEEE X SN, X 600 nm L
ISR K Z B D8RI 1 8 SR E s TV BN,
BB A NE ST 5.

3.2 4T 3HEEFDKRE

WE D CAS OFFEAETT 1: 1 $5KE 1: 2 85{KH, @
FOTNVIZ ADHERET 11 $KE 2.1 $thkn 2
NENBREBTHE/RETHE, ZhH5DRIGIEH
(1)~-R(3)cHEzxHNS.

APY+HL?” = AI(HL) (1)

Al(HL)+HL?*™ +H,0 == Al(OH) (HL),* " +H"
(2)

Al(HL)+ AP +H,0 == Al,(OH)L*+2H" (3)

TWIZTLRU CAS DFRE.2ENEN a KT b,
HER U 11 88KE 12 BROBEA2ZNFN 2 K
Uy T, box, by DEE, R(1)RUOA(2)D
RIS DEEER K, RO K,y 1, #hEnRX(4)RURK
(5)cH5zons. (1) ROA(3)NTBNT, EK
Uiz 1:188k& 21 BROREZENE N x RU 2
TN, adx, a>z DEE, A(1)EROR(3)DRIG
DVPEER K, RO K 3Fn2nX(6 ) RON(7)T
BEzohb.

K, x

k= apen, = (a—x—y)b (4)
__Kw
k= a0 [HY] — xb (5)
_ Kya, x
‘k‘_ ape;,  alb—x—z) (6)
K. .
s (7)

3T aye, [HT]? ax

T, ay=(1+ku/ H 1 +kmikne/ [HT1?) T
APY OBEICE T B REIRIGHRE, k= [AI(OH)*"]
(H']/IAPY), kye = [ALOH), I[H']/[AOH)? ],
oy = [H"1%/koks+ [H 1 /ks+1) T CAS DR ICE
T 5 R RIEFRE (h,=110X10"% k3;=231X10""°
T, FREN CAS OB R, HEBOMBREH) &
¥ 5. a,=(1+k,/ [H ] +k ko/ [H]?) T AI(HL)
DOEEEICE T 58 KIGEH T k= [AI(OH)(HL) ")
X [H*]/[AI(HL)], k.= [AI(OH),(HL)*"][H"]/[Al-
(OH)(HL)™], 02:([H+]//€21+1+k22/[H+]) T Al-
(OH)(HL),*~ OREICE T 2 BIRISHRE, k= [Al-
(OH)(HL),* " J[H*)/[AI(HL),*"),  ku=[AI(OH),-
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(HL),> " I[H*]/[AI{OH)(HL),""] & § 5. X a3=
((H ks +1) T Alz(OH)L+ DBREICET RIKE
78, ks =[AL(OH)L¥I[H*]/[ALL*T] &9 5.

BRDOEBRIE = A, €r, €10, €90, €30 zEThEh
CAS, 1 : 1 &K, 1:2 88K, 21 $5KDRAE pH XU
WEIIHT2RBIOENVENFEHETSE, 4 133(
8)RUN(9) THALNG.

A"eLb=(€]0—€L)x+(620_25L)y ( 8 )
A—erh=(ep—e.)x+ (50— ¢1)z (9)

K(4) &R () H x,p 2K, XR(6)ER(7)»
5,z 2K, TRLZhA(8)ROR(9)NITRKALT
RegHy 2L, ROIOKROR(IDBEZ 55,

a 1 1 E{Oklab)
A T T ekt * (Hk"’ A
(10)
b I a[(,lc,ab)
A" ey + €50k ksa® x (l+k1a A’
(11)

21U, A=A — eb), € o=(ey90 — €.), €=
(e90—2¢y), eho=(esp—e) & U1z. —E®D pH T, R
(10) © 1/62X(1 + kib— €iokiab/A’)=Y, & (11) T
1/a*X (1+ka—eokab/A)=Y &35 &, A1)~
(3)DIRENIELVEZIE, EULWVED K, & ¢, TF
LN Y E Y W, FNEFh /A BT /A7 SOOI
EARBIFRAEAL L, D5 ehy RO €5 %, ZHACEL
0 ky RO ks ZKHBZENTE B, ,

Fig. | RO Z DthOERE, BADED £, & €y &
ODHAEDREICE->T Y E Y 258U, FhFh
a/A” B b/A° EDBFRERD, B EEES R
E& (FHBIRE r RO KREBMEERUICEE)) Dk,
E €l ko & g5 ZRAIO)VD, ky & €0, ks & g5 R
(1D FENENBELL. BonEROH % Fig. 2
IR, ky, ko ks & LT, TN ZE N 66, —, 22 (pH
2.20), 988, —, 140 (pH 2.90), 3.16X10°, —, 280 (pH
3.20), 3.71X10% 2.83X10° 900 (pH 3.90), 8.38X10*%,
4.94X10% 1.10X10* (pH 4.20), 1.88X10°, 8.99X 10°, —
(pH 4.60), 4.54X10°, 1.72X10*, — (pH5.40), 5.38
X10% 2.02X10*, — (pH5.90) & %#E1. XEsh
72 €lo, €ho, €50 LV EMNF N £ (570~600nm), €y
(580~610 nm), £49(560~570 nm) %K% pH & OBF
AT AERZ Fig. 3 ITRT. €1, €90, €30 F pH IZ &
STERT A0, BADL Fox viiksERe 57

PEH : TV IZ94-7 047 A0— )V S BEEREREEHORICHERIC & 2RE 463

a/A’, X105

| I
1 2

Y, X107 Y, X101

Fig. 2 Relation between 6/A” and ¥’ and between
a/A’ and ¥

(a): Y'=(1/a®) X (1 +kia— €}okiab/A"); pH, (1) 3.20,
(2) 3.90, (3) 4.20; Wavelength, 570 nm. (b): Y=
(1/63 X (1+ k16— €7ok1ab/A”); pH, (4) 4.60, (5) 5.40,
(6) 5.90; Wavelength, 600 nm. A”: absorbance against
reagent blank; a: initial aluminium concentration;
b: initial CAS concentration; £;: apparent forma-
tion constant of 1 : 1 complex; €jy: apparent molar
absorptivity of 1 : 1 complex

HEEZXOND. 2B, BEOD CAS 2MAl:& & pH
32 LIFTId, CAS »—#rHi LU CABMSEE L, R
FoTviz=osematzt&id pH46 LTI, —
EKBRIL TV I = AR L, EHTEAEENES
nNixp-itz. :

RICE A DpH IZB VT o DEZKRD S 12 DICSLE
511 SR DMKS BERZ KD 2. AI(HL), Al
(OH)(HL) ™, AI(OH),(HL)?” ORIEEEICHB I ST
WIRHRE Z, ZNEN €, €1, €15 ETHIE, a, D
EBICE T ¢ @R(12)THZ SN B.

= (en [H )2+ 10k [HY] + erskiikry) (12)
0 ([H 14k [HY ] +kiiki2)

A12)D ey, €19, €13, ki1, kg KA DEOEAED
TERAL, BAD pH BT 5 ¢ DL D
BICHENTKY, Fig. 3(b) OFAHBEII—HTHE T
DFtEZ#H VB L. (BTEMEE EREORZED —FMH
BphEBStEEDEEMBE LK), FORKE,
k1 =3.0;X1073 k1,=3.1,X107° #1512,
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Fig. 3 Relation between pH and apparent molar
absorptivity of Al-CAS complex

(a)—ego: apparent molar absorptivity of 2 : 1 comp-
lex; Wavelength(nm): (1) 560, (2) 570, (3) 580.
(b)—¢€0: apparent molar absorptivity of 1:1
complex; Wavelength(nm): (1) 570, (2) 580, (3)
590, (4) 600. (c)—eqo: apparent molar absorptiv-
ity of 1 : 2 complex; Wavelength(nm): (1) 580, (2)
600, (3) 610

E#EIZ LT, AI(HL),®>™, AlLOH)(HL),*~, Al{OH) -
(HL),>” ®HHHEEICH I B ENVEEBKEZhEN
€91, Eao, €3 & U, X ALL*Y AL(OH)L™ O € VK,
BREEFNEN 65, €30 ETHE, ay BT a3 DIERFHIC
ko TENENRA(13)ROR(4) 5L LN B,

o= (521'[H+122‘522k21 [I’iﬂ + €93ko1kan)

((HTT 4 ko) [HT] +kg1kzo)

- €31 £H+] + Eg0ks,
50 (H"] 4k

(13)

(14)

BEHOHFEZBHOT, R13) & Fig 3(c) » 5,
ki =4X1077%, kp,=3.84X107°¢ %, XK (14) & Fig. 3
(a) M5, ky=7.4,X107°% 21872,

X, R(4)ROK(6)D 5 oy DERICE - TH
(13)WE5A LN 5.

Klal
(I+kmi/ [H T +kvikmo/ [HY]) ) g

k= (15)

FRED pH ICH VT e, o, 23R, ThoDfE&

Vol. 40 (1991)

K, knmis ko QA DHEOHAEDE 2K (15)IT/EAL
Tk ODEZFEL, Fig. 2 0#Ra2EL B SN &,
DERFELB U, by, ke BEABZEXEEROS
HEH W T, K=202X10% ky,=1.38X10"% kyy=
L67X107% 2812, o OMEE MO (ky,=1.04
X107, kye=3.67X107° kys=1.37X107%)'2 % [ i
Uitk &, AAVREORBELAERLTYH, NifETH
bntmﬂwﬁm¢bﬂkﬁéé IhiEFuiowy
D—EH SO ERISU TR Z AR L, Z Dskik
wmm MRICKBEBEZT D EHBING.

Ll EogEEfIc iof%bhthjbh&O%W®m
KoES S ExHY, R(4)~K(7)iIc&0 & pH
IKBNT Ky, Koy Ky ZETE U T2#5 R % Table 1 (2R
7. X, Fonfz&HEEOBRIPERAE € IVECFE L
Table 1 IZ/R9. o DRERITEY, k11 #4
R GEARDITIOY 3 11 FEESIDY, RO

JEEfRYE s cuwrgkiE, FhEN 201 88
&, 11 86RRO 1288k Th s EMmants.

1.

33 ¥7153
F0KE
€747 IVHEHETT, CAS KL CHBEDT L 3
ZYULDHEHTHEE D pH 3.95~4.20 I2H 1 BEEKD
WA h#R (KXEHE) % Fig. 4(a)~(c) IZ/RY. Fig. 1
(a)~(c) EHB U THEOBRIEENNS V. B4+
D 21 FEAROERSIEIS N, 11 SRS FIC AR
LicEkZExohsd. N, BEOD CAS BHEHETHEED
B OB (2 o BREBERE ) % Fig. 4(d)~ (1)

CHEHETFTTOFPIVI =9 L-CAS 8

RS (pH4.6~5.9). 620~650 nm i IRYLHEA % # >
1:188K&, 610~620 nm ICFNEED | : 2 $EENE

KERT HEFREIND., COREICLDE, Chopd
EROEBRISIEK(16) ERX(17) TEX N 5.

APY+HL ™ +H,0 = Al(OH)(HL) " +H" (16)
AI{OH)(HL) ™ +HL®*™ = AI{OH) (HL),*~ (17)

X(16) ER(17) DRIED F-BEH K KT K
(18)THAHN B

[H &5

Kyay )  Kay
aper [HY] > ™

k= (18)

ai’ a1
T, ay=(1 + ki / [H 1 +hmikmo/ [HT]? +
k'M,k’Msz[ 1%, ki = [ALOH)? T I[H ']/ [APT],
w2 =[Al(OH), +][H+]/[Al (OH)*"], kius=[AI{OH),]
[ T1/IANOH), '], e =([H 1/kly+1),  kiy=
HL*7IH1/[H L2 1=2.24X 10 % aj=(1+k./[H]
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Table 1 Equilibrium constants of formation reactions (K), hydrolysis constants () and molar absorptivities ()

of complexes

Zephiramine: absence

Zephiramine: 1.98X 10" *mol dm™*

K,=[AI(HL)]/[AP*][HL* ] =(2.02+0.09) X 10*
K,=[AI{OH)(HL),* J[H*]/[AI(HL)][HL*~] =54

+2.4

K;=[AL(OH)LT][H 1%/ [AI(HL)J[AP*] =(7.22+
017)><10 +

k= [AI(OH)(HL) 1[H*]/[AI(HL ]-—5 0,X1073

ko= [AI(OH), HL 1271HY]/[ALOH)(
XlO -6

HL) 1=3%.10

ky=[AI(OH) (HL),* " 1[H*]/[AI(HL),* 1 =4X10""

ko= [AIOH),(HL),> 1[H"]/[AI(OH)(HL),* ] =

3.8,X107°

e [ALHL)] : 3.5X10*(568 nm), &,[Al(OH)(HL)]:
5.0X10*(545 nm), &;[Al{(OH),(HL)?"]: 6.5X10*
(550 nm)

& [AI(HL),* 7] : 7X10*(610 nm), &, [Al(OH)-
(HL),*~ ] 7.2X10*(610 nm), €3 [AI(OH),(HL)*"]:
63><104(600nm)

e [ALL™]: 8.5X10*(580 nm)
X 10*(570 nm)

, &5 [AL(OH)LY]: 7.9

K{=[AI(OH)(HL) "J[H"]/[APT][HL*"] =2.08 +
0.09
=[Al{OH)(H
(3. 15+016)><10’
k{,=[AI{OH),(HL)(HL)?

*~1/[AI(OH)(HL) "][HL* ] =

“JH*]/[AOH)(HL) 7]

=4,0X10"°

k5= [AI(OH)5(HL)*"1[H"1/[Al(OH),(HL)?*"1=1.0
X107°

k3= [AI(OH),(HL),>~][H"]/[AI(OH) (HL),* "] =
1.60X107°

e,[AIlOH)(HL) "1: 3X10*(570 nm), &{3[Al(OH),

(HL)?7]: 4.3%X10*(620 nm)
1.3><105(650nm),
e [AI(OH) (HL),* 7] : 2.31X10°(620 nm),
&53[AI(OH),(HL),* " ]: 1.90X 10°(615 nm)

, e1J[AI(OH);(HL)*"]:

Molar absorptivities at the maximum absorption wavelength are shown. [SO.271: 0.30 mol dm™3, 25°C

+kiok1/[HY]?), k5= [AI(OH),(HL)*"1[H "]/ [Al-
(OH)(HL) 7], k13=[AI(OH)4(HL)*~ ][H*]/[Al OH),

(HL)?7], ap=(1+k%/[H™]), ko=[AI(OH),(HL),*~ ]
X [HY]/[AHOH)(HL),* "] &4 4. #(10) &R (1)<
U BT, Fig. 4 BEDHRD OB ONI k) & kb
W EFNFE N, 202, — (pH3.95), 521, — (pH 4.10),
600, — (pH 4.20), 92, 7.0X10° (pH 4.30), 2.9X10?,
9.3X10* (pH 4.60), 4.4X10° 9.5X10° (pH 4.70),
2.0X10% 1.0X10* (pH 5.10), 3.95X10% 9.92X10* (pH
530), 5.37X10% 9.53X10° (pH5.40), 1.54X10%,
6.35X10° (pH 5.90) T - 2. XA (12)~(15)1C %
U EET, kv =1.38X107% ko= 1.67X107°%, kiys=
1.50X 1075, kjy = 4.0X107°, kiy = LOXI107®, kjy =
1.60X107° 25z, COMFERICKDE, €747 3

IZ&k->T, TVWIZTLART 11 $EERDINKS }Mf)’fl@
HEIhLIEMahotz. X 2: 18K, A(HL) RO
AI(HL),*~ PEKIZIZEAEBDONE P> Th
W, BAF VDX T 4TIV IR, BEHEFT
t2 AI(OH); % AHOH)3;(HL)®™ % & < BV A Ak
SRS E RS E B0, —HBA A D 201§k
R|EHO AHHL)EE T 4 7 3V I 2 IVADZEHNN
3L, RISl s o RIS, D EOME
EoTHEONT K, K D& &EEK OB IS K &

EVEIEARE % Table 1 ISRT. £7473IVIC&-
T, 1:1 88K, BRERMOKEVLH DT ERINERK
DEHEANOBITE T VBN FHOBRESKRE -
fr. 1:2 $BRTE, BIUBRKDBITI/NS VA, TV
W EMH 3 WAL, 7473 VOFETH
¥ A(HL),"” 24T 5 & anT0iza™, Ok
ICEoT, 1:2 & FaFx VEks FICERT 5 &R
SIhiz.

3+4 CASICEBTNIZYLOBRAEXRETE

1.98X10 3 moldm™ £7 4 7 I v ORETFRUOEH
T, 7NV 3= A 3.04X10 ° moldm ™%, CAS 1.8
X10"*moldm ™% & L, #hEh pH &IRNE DR
TRANIAERZE Fig. 5 1ORT. SEEKROEKER, €V
BHAFE s ERFNT, ThoDROBIREETE L 124
BLEDLEORY. ERESHEMII L —HLL ©
FLE¥7493IVRETT, pH42 LT L %, BRK
O—EPREL TRAEOEE P KEP T, €745
IVAKLETTE, pH59 T 0.01~04ppm DTV I =
L%, FDOHEEF T, pHS5.4 T 0.005~0.3 ppm D
TIVIZY LRI NEERULZ. KD pH5~6 T
FIAERT S 11 $EEKERIAT 2HETE, REBRY
R @D BB ERS AL oSNV TnsD
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Fig. 4 Absorption curves of Al-CAS-Zephiramine
solutions

(a)(b)(c)—[AI(IIT)] (X 10 *moldm™?): (1) 0, (2)
0.76, (3) 1.52, (4) 3.04; [CAS]: 1.81 X107 mol
dm™3; [Zephiramine]: 1.98X 10™* mol dm ™ ?;
[SO27]: 0.30 moldm™?; pH: (a) 3.95, (b) 4.10,
(c) 4.20; Reference: water. (d)(e)(f)—[AL(III)]:
3.04X 10" % mol dm™?; [CAS] (X10™*moldm™?):
(1) 0.54, (2) 0.72, (3) 0.90, (4) 1.09, (5) 1.45, (6)
1.81; [Zephiramine]: 1.98X10™° mol dm™?%;
[SO27]: 0.30 moldm™®; pH: (d) 4.60, (e) 5.30,
(f) 5.90; Reference: reagent blank

HETIE, WINLRERPEAZBLBERE Lo 1.
B 0T VB HEEIE, FhEFh 526X10* (600
nm) KO 1.33X10° (620 nm)dm® mol " 'em™! TH -
2. ¥7 49 IVOHELEFTODIEY W, TEERENY
25 fERELBERITH -1z, 2B, CASRBEZ—ELL
T, ¥74 93 VEEZ0ERILVEBEDEIIBN
TENIEDE, BEOBMKEEDITL & k) OFEH
BT AEAEZRTH, FORDERITE DIFHHAE
<, BEEROENENEILTHOT, £7473IVEER
FIF—EETHENENH 1. X, BRAPIKEEhDE
A4 vOBEEBEICL->T, CAS D ki ODENIEL
U OB HELT B 120, SEHARE » 585
WHRDEA 4 VIBEILIZITE UL THAENH - 12,

DlEo#EHc &->T, ¥7 4 7 3 Y AETFTHERPR
BDoNITIVI =T A-CAS $EEDILFEE, pH KT

BUNSEKI

KAGAKU Vol. 40 (1991)

@ ()

Absorbance

pH

Fig. 5 Relation between absorbance of Al-CAS
complexes and pH

[AL(IID)]: 3.04X10" ®moldm™*;  [CAS]: 1.81X
107* mol dm™?*; [Zephiramine]: (a) 0, (b) 1.98X
10" * mol dm ™% [SO,27]: 0.30 mol dm ™ ?; @: found
value, : calculated value; (1) absorbance of 1: 1
complex, (2) absorbance of 1 :2 complex, (3) the
sum of (1) and (2); (Wavelength: (a) 600 nm, (b)
620 nm; Reference: reagent blank
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Fig. 6 Scheme of the relation between pH and
species of complex formed in the various concentra-
tion ratios of CAS to aluminium(IIT)

Arrows show the process of the complex formation
reactions investigated in the present work.
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Spectrophotometric study on aluminium(III)-Chromazurol S complex formation
equilibrium. Hiroshi Nistipa (Faculty of Engineering, Iwate University, 4-3-5, Ueda,
Morioka-shi, Iwate 020)

Aluminium(IIT)~Chromazurol S (CAS, H4L) complexes formed in weakly acidic solu-
tions were investigated by spectrophotometry. Aluminium(III) reacted with CAS to
form successively 1 : 1 and 1 : 2 complexes in an excess of CAS in the range of pH 4 to 6,
and 1:1 and 2:1 comflexes in an excess of aluminium(III) below pH 4. The 2: 1
complexes {AlL,(OH)L™, ALL*'l and the 1:2 complexes {AI(OH)(HL),*",
Al(OH)y(HL)," "} found in the present work had been previously misinterpreted as a 1 :
1 complex {AI(HL)} and a I : 3 complex, respectively. As 1 : 1 complexes, AI(HL) and
Al(OH),(HL)?™ were ascertained in the present work, in addition to AI(OH)(HL)™
found previously. In the presence of Zephiramine, 1:1 complexes |[Al(OH)(HL)™,
Al(OH)(HL)*", AI(OH)3(HL)*”} and 1:2 complexes {AI(OH)(HL),*",
Al(OH)y(HL)y> "} were successively formed in an excess of CAS in the range of pH 4 to
6. However, the cationic and nonionic complexes such as the 2: 1 complexes and
AI(HL) were not found in the Zephiramine solutions. Also, the 1:2 complex
{AI(HL),* | was not found in such solutions. The 1 : 2 complexes identified in the pre-
sent work had been reported erroneously as AI(HL),*”. The formation constants, the
hydrolysis constants and the molar absorptivities of these complexes were estimated in the
absence and the presence of Zephiramine. The molar absorptivities of the 1:2 com-
plexes formed in the Zephiramine solutions were about 3 times greater than those found
in the absence of Zephiramine. Based on these results, the 1 : 2 complexes were applied
to the spectrophotometric determination of 0.005~0.3 ppm of aluminium(III) in a solu-
tion containing 1.8X10”*moldm ™3 CAS and 2X10 > mol dm™® Zephiramine at pH
5.4. The apparent molar absorptivity was as large as 1.33X 10> dm® mol ™! cm ™' at 620
nm.
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