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Electrochemical treatment of biotreated effluent of turmeric wastewater
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Abstract; Large amounts of wastewater are produced in the extraction process for Diosgen. The refractory organic components in the wastewater cannot be
efficiently removed by conventional biological methods. In this study, treatment of turmeric wastewater by electrochemical process with various electrodes
were performed and compared. The content of COD,, color degree, and chlorine of the raw wastewater were measured to be 150 mg-L~", 200, and
3338 mg-L~", respectively. The removal efficiencies of CODy, using individual DSA electrode and a combined stainless steel and iron electrode were
determined to be 35% and 43% , respectively. Correspondingly, removal efficiencies of color degree measured to 78.7% and 84.6% , respectively. By
contrast, the removal efficiencies of the COD¢, and color degree increased to 62% and 99.5% with a combined DSA and iron electrode under the current
density of 95 A-cm =2 and pH of 7. 28 within 30 min. Based on the analysis of the UV wavelength scanning, 3D fluorescence spectral and GPC data, it
was concluded that the refractory components were transformed into the organic acids with small molecular weight.

Keywords: turmeric wastewater; refractory components; electro-coagulation; electro-oxidation
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Fig. 1  Conventional treatment flowchart for the turmeric wastewater
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2 SLIEERSY (Experimental section)

2.1 MHBREE

ARSI T R K B H WAL SR B B E Ak
HAR K, K AR PE IR 1 7R . SKET M EL A ( DSA)
W A b E Bk TR A R .

x1 BEEELRKKFEFE

Table 1  Characteristics of turmeric waste water

COD, Cl-
pH (71 [uE -1
/(mg-L7") /(mg-L™")
7.28 150 200 3338

H AL S0 R BN 2 B o BN K DSA
BN A F A 5 R TR AR AR 2, P B A DSA S AN
R A 5 L U A A Ak AR N R YR A .
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Fig.2 The experimental setup

2.2 EBE BN &

SIS B AN 254045 . DHF1720A-6 &1 1 i £ %
Fa LR (0 ~35 V,0 ~5 A) ,DRB200 %! COD,. iz,
{X(HACH ), U-3010 % 2% #h-1] UL S5G 43 %O B it
(HITACHI) ,F4600 %% 5% 43 74X ( HITACHI) , PL-
GPC50 HUEEIE B 7 L (Agilent) , Hidr, BEEA: .
TSK, % s #H:0. 1 mol - L' NaCl + 0. 002 mol - L™
KH,PO, + 0. 002 mol - L™" Na, HPO,, i #. 0.6
mL-min ™", KE ¥ 30 °C; 1CS-2000 % B 1~ (4 3% {Y
(DIONEX) , Hrfr €835 4 . AS-11, 4K . 1640 psi, Tt
.35 °C, FEi .30 C, WRPEBOEE .30 mmol - L™,
WPE R E 1.0 mLmin"'.

3 HR 5138 (Results and discussion)

3.1 MM EAMEZAMEALERRN DN

RGN 25 X #2545 Ak R K A BB 1)
SO ZEFLIR B 95 A-m 2RISR, 20 IR
DSA + BRHIR A& AT + B e & Bl DSA
LB IR AT HL Al b B A A R /K SE 56 I 3a R,
AR AR LTINS COD,, AL BRACR T, DSA + Bk
LA X COD, 2 B e d . % €8 B 1) 2 BR K/
MUK N DSA + BRHLIZH A | Bl DSA I ANEEHN
+ A A

I 3c AfLLFE Y, DSA R €1~ B & i
WEARTE P, 16 P S 2R R 2 TR AR, X 2 A
NG B LA 1 B A1 2 F NN T B A BR 1)
L2578k B HL T T IECRD , 0T DSA HLR H O
HAMNZHETFEARA, B S B 728 4 L
HLFAE A CL, , CL A /K42 7= HOCL, 2 W 7 B an =X
(1) ~(2)Ji7n (Lee et al. , 2002) . X F g P& &
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Fig.3 Effect of electrode materials on the electrochemical treatment (a. COD, ,b. color degree,c. active chlorine,d. pH)
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Fig.4 Effect of current densities on the electrochemical treatment (a. CODg, ,b. color degree,c. active chlorine,d. pH)
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Fig.5 Effect of initial pH on the electro- chemical treatment (a. COD, ,b. color degree,c. active chlorine,d. pH)
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Fig.6 Variation of UV-Vis spectra of the water in the various treatment processes

M 3D-EEM E3ERT LUE ), #2240 7K 53 5]
AWK E/ES K E, =360 nm/442 nm Fl
E\/E, =278 nm/439 nm 4b7H BiAb 7 614 , 5 535
43088 5 2005. 15 HH 25 ok A Ak Ak B ) B 3% 8 K

AT R Y AT L DX S LR 5 A IX S T LR ¢
JERA Y. A2 B, 5 0 b B 5%
Do BEAAT BT, rhl 7 B B AR AL BT A ALY
KA T AL, 5O E B RER BRI BLTS S )



8 1

PR A b P A A R KB SY

2179

BT AR A HIE Th F1 7 nI%N, SR DSA + 8k
LA 4L % A AL A Ak PSR A T A5 A9 + 2k
WA, mrE PO E R E/E, = 242 nm/388
nm , WA 137, J5 3 PG TG A AL TE B/
E, =324 nm/404 nm Fl E/E, =254 nm/432 nm fi
B ISR Y R 1060 F1 1374, 5 5K B H O 6 T
KT ¥,

REE AU I T SR B Y R DY A

PRI BSR4, B AR5 B 4 i M R B
W T m T LS, DATITREIR R B 5T Y 45 A
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Fig.7 Variation of EEM under various treatment processes (current density 95 A+m~2, pH =7.28)
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Fig.8 Variation of GFC spectra under various current densities for
30 min (DSA and iron electrode, pH = 7.28)
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4 #5i2(Conclusions)

1) >k F DSA Fi4k i ) 414, 3 %5 o 95
A-m~? pH =7.28 I, COD, ERFikF] 62% , (4 )F
FBRRILE 99.5% AU TR ARG A + 4k
FLH LA A DSA LI A

2)DSA + BRH R B FE R UAR 1 T A B 3 E
R 7K 30 min J& , A ALY AR BE BRAIG, mT UL IX 2
B HIRIIK L 0R, SHMX I B A L.

3) H Ak A ik 2% A Ak R /K PT84 R DSA
FLAROT CL™ HA MR S s v, 45 6 s 2B L Rk
FEIER AT IR A SR A B P S D [ P TR O P
WA AR, IRl BRI K A BT .
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