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Effect of pH on directly reductive decolorization of Acid Orange 7
under anaerobic condition by zero-valent aluminum
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Abstract; Effect of pH (1.0—3.0, 8.0—12.0) on directly reductive decolorization of Acid
Orange 7 (AO7), a typical azo dye, under anaerobic condition by zero-valent aluminum (ZVAl)
was investigated. The results show that ZVAl had different effects under acidic and alkaline condition
on reductive decolorization of AO7. Compared with acidic conditions (17% at pH=1.0 at 240 min) ,
ZV Al under alkaline condition reductively decolorized AO7 more effectively (72.3% at pH 12.0 at
60 min), and the reaction did not need any induction time. Especially in carbonate buffered
solution, ZVAI reductively decolorized AO7 up to 97% at pH 12.0 in 60 min.

Keywords : zero-valent aluminum, pH, acid orange 7, reductive decolorization, carbonate buffered

solution.
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Fig.1 Reductive degradation of AO7 under acidic condition adjusted by sulfuric acid
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Fig.2 Reductive degradation of AO7 by ZVAIl under alkaline condition adjusted with sodium hydroxide
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Table 1 Initial and final solution pH under alkaline condition adjusted with sodium hydroxide
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Fig.3 Changed Change of UV-vis absorption spectra of the AO7 reductive degradation at
pH=10.5 and 12.0 adjusted with sodium hydroxide

2.2.2  BRMEZ PR R

DL R SE s R B, ZV AL FERRE 25 10 T RE S 3A JRUBE €2 AO7 , (LS F2 I V5 Y 28 408 4 s v TR R 1Y)
OH ™, A 844 ZVAL B 2210 A AL 2 HEATIE Pl T Kammer! "™ 8 1, 40 45 1049 22 0 4240 J2 18 7T LATEBR IR B 1%
WO EAT B iy DR I AR S 56 0] P B TR M 2% 1o 7 TR B 5 TR T TP Y O W B8, 3 98 Bl TR 49 % W i3 RV 1
ZVAL R AOT (520, Q& 4 R, ZVAL RERETE 10.5—12.0 (R ER AN 2 mhids i v, SN &50ih ik
SR e AO7.1i H., BE pH T, 30 RN SR B 8 3 . A 2% oA W pH = 11.5 1 12.0 B, 60 min 4
ZAV] 3T AO7 B3R S5 80543 155 5] 92.6% 1 97% . AL EEIEZE vhis W R , ZVAL X T AO7 Bk J5
J R Nt B AE pH = 10.9 B A 22 & A2, 4 pH EAETHH] 12.0 B, 8 B8 AO7 Y38 J5 I (%08
72.3%. B AT LAE Y, ZVAL FEZE A pH=11.5 a0 J5 A (056 St = o e IR 22 vh v i pH = 12.0 14
B X U0 Rk PR % VS TR M A7 e R LR 155 T ZVAL IR 5 AO7 [ RE

Kl 5 & AOT7 TERRIRENZE PR WE (pH=11.5) T ZVAL ¥ J50 I 5,19 28 S OG5 18] 45 5k 30 5 265
AN[FEF AL AEER Y AOT 7E pH = 12.0 IR BOGIEEULFYI G WUESE T ZVAL ZERRIR 81 b s W oo T
AOT 10 S N S i T 8 €, 5 Btk R 2% s Vi 1) B o — 2.

2 0% TR NRATIG pH EAAEAL. 25 B B/R  FER 0P WA T O™ Y ¥ B DR 4 A 5 v R 7K
- ZVAL [ 3 TR A2 T LIS 2 S A S T . R AT UL TERR R AN % vh IR RAR ZR rp  OH ZE R 7 40 i ik
JE A ZVAL R A2 15 208 FOA i, ORI = T ZVAL X AO7 (1938 R SR



10 4] BB A ; pH X IS R 24040 BRI R VERS 7 Y520 1789

r —opH=105 20
1.0 —o— pH=10.9
—a— pH=11.0
0.8 —v—pH=ILS L5 30 min
—o— pH=12.0

10 min
n ul

0.6+ = 5 mi
o Rk min 0mi
5 L O g min
04+ r
i 05
02
0 I i Q 0 L 1 L 1 L 1 —
0 10 20 30 40 50 60 200 300 400 500 600
t/min W% /nm
4 ZVALTRIREAZE shi TR B 6 AOT 5 AOT W IBAERKIRENGE AR pH=11.5
Fig.4 Effect of carbonate buffered solution on AO7 H 2N OGS AR R 1E
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Table 2 Initial and final pH value of carbonate buffered solution
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Fig.6 Effect of ZVAI dosage on AO7 reductive degradation at pH 11.5 in the carbonate buffer
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Fig.7 Schematic diagram of AO7 reductive decolorization by ZVAI under anaerobic condition
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