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2 1A= 2 Al
Al® 139 aluminium sulfate, potassium chloride, hydrochloric acid, potassium
hydroxide, disodium hydrogen phosphate, potassium hydrogen phosphateE A}&-34t}.

2.2 9=z
Al# carminic acid(C.I. Natural Red 4, A £33, £ 90%)E AAYe) AL&3stgx 8
S FE 2= Fig. 13 2t}

Fig. 1. Structure of carminic acid.
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2.3 Spectrum 24
UV-visible spectrophotometer(UNCAM 8700)2 At&3ted 1X10™ M9 carminic acid
£A9 Zt pHE spectrume #HFstFo

Fig. 26l pHYl W& carminic acid®] 7tA 999 spectrume YEFNATH

g9 Az we FFEY ¥IsL doju=d o}E carminic acid®) 7 WIe @
A7 A& RAoler AZdrh

Carminic acid’} stepwise ionizationS W&ty Azbeiw Z+Hzte] wkgo copg3 7},

H, xCA* (X=1~4) : 85235t sl27 A9 P
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[ H,CAl+[ H,0l=[ H;0 "14+[H;CA"] K, [ H,CA]
_ K [ H,CA] [ H;CA™]
LHCA =0 PH=p K+ lo8 "1 CAT @

_ [H3;0"[H,CA®]

[ H;CA1+[ H,0]l=[ H;0 *]+[H,CA?] K

[H,CA ]
2..
[ H.CA® )= K“[Il{;‘s"([){{]‘zc”‘] pH=pKaz+log———'———rt}:Iz(éﬁ _]] (2)
2- _ + 3- [H;0"J[HCA®]
[ H,CA°"}+[ H,0]=[ H30 "]+[HCA"®"] Ka- [ H,CAL]
[HCA® )= Ka K[a;_I}:oasE]?‘CA] pH=pKﬂ+log—[J;ﬁl‘i%%]T 3
3 _ N ‘- _ [H;0*]cA]
[HCA® 1+[ H,0]=[ H;0*1+[CA*"] Kuy= HCA™]
[CA* 1= Kal[ll{_la:olﬁTﬁaK“ pH=pKM+log—[}%%JT (4)

Carminic acid ¥359 W& o]&st 9 4225 ¥E pKa, pKaz, R pKazE T3ttt

Fig3e Zt7) & 4=E 71 g AoA carminic acid®] 7 Fo] EAjdte &L ¢
A & pKa #%& ol&std ARE ot 4 WA Fe FIAA RAIed o
carminic acid 4 |A Fo] Fdxd JFE A=A R3] HEY Relgk AGdh
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1. pH 1.3;
6. pH 4.1,
11: pH 6.0;
16: pH 8.5;

Absorbance

1.2

400 450 500 550 600 650
Wavelength(nm)

Fig. 2. Spectra of dye for various acidity solutions.
Conc. of carminic acid : 1X10-4M

2. pH 2.2; 3: pH 26; 4. pH 3.3; 5: pH 3.7
7: pH 4.8; 8: pH 5.2; 9: pH 5.4, 10: pH 5.6;
12: pH 6.2; 13: pH 6.5, 14: pH 7.0; 15 pH 7.4
17: pH8.9; 18: pH 9.2; 19: pH 10.1
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Fig.3. Distribution of dye species as a function of pH.
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Fig4= carminic acid & Fo] 7b3 o] EAsittn A== pHAAN 4Frgxe &
dg #Bas AL Ueld Aold. pH 4. pH 794 &F0lE-carminic acid’} Z 1:22 Y
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Fig. 4. Continuous variations plot of Al-canminic acid .
) .
I pH4; Il: pH7; lll; pH10; total MHAT] + [CA]=1x10 m; wavelength: 562nm
4 A=

1. 3248 53 7% carminic acid®] pKagt2 2+ pKai=2.4, pKaz=5.5, pKas=8.3°]
At

2. Carminic acid®] &3xe Wil £d99 Axd wE g8 F39 W4 7|9
"on AZdch

3. Carminic acid Zt 9] W3 <¢FulE3 carminic acid® Z¥¥l= pH 4, pH 794
128 BA=EYn 24 42y d9dAMe Qg F AUt
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