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® E CNTHISR ZnFe/BC 7E# IR TG AL R AR £L (PS) = AL BRI AR H 1 3 (SO, ™) W A 1 1 4 Sl e )
&R (A0 L) BIBIRE, K G R 45 T ZnFe/BC AEALF, I X SR AT5T(XRD) A3 3 By 7 2 1804s -
RETS T (SEM-EDS) X HIE AR 5 Sl mi 4 ilb 47 T RAE , 45 5 B A Wik L fu gk i BRARBURLY) 4 ZnFe, O, F1
Fe,0,.%%% T ZnFe/BC N5 PS HN & A0 T WAV LA AR pH XF ZnFe/BC/PS ARZ FEAHAO T AR
RN 45 5 IR, ZnFe/BC F PS it 138 ikt AO T /) 2 BR 2RI 2T ROUR , i Bl & AO T 47740 v B A 184t

G B9 L BRFR BT, FEWI IR pH {EFE 3—10 JEIEI N, ZnFe/BC Xt PS 3544 4 i AU L TEPE. ZnFe/ BC fi L
FIBINE R 0.5 g- L™, PSHINEH 5 mmol - L™, %R pH ARIIRIE N 6, 5% 90 min J& ;50 mg- L™ 448 11 A1
6 0] A F 93.7% , T ELICRE M A5 A 40— U N 3l 7 2 A8 K s R R JE) 25 180 min, TOC K BR#5539.7%.
AT ZoFe/BC BB MO, KIS 4 IRESIRIME G, &0 1 B 245 98 rT AR 7 85% LA I, Ut
WZ A AL R B B AT B0 B8 P B 3 0o 38 im0 | 2 I RURU T WSR3 AN () o 288 A 4 ), IESE T
ZnFe/BC/PSIEZ M HA SO, -OHA O, IG S FN. K& 2 SCUUE B, 76 RN I [E] 8 180 min PN, 448 T A
IR XoF /N D 2 (A3 o) 25 I Pz g s ) P9 324 7 17 56 v 7 S TR AT, e J5 AR AT o
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Degradation of Orange II by ZnFe/BC catalyzed persulfate
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(College of Resource and Environment Anhui Science and Technology University, Fengyang, 233100, China)

Abstract: In ordeér to study. the effect of sulfate radical (SO,”) on the degradation of acid azo dye
orange II (AOII )by ZnFe/BC activated sulfate persulfate ( PS) at room temperature, ZnFe/BC
catalyst was prepared by hydrothermal synthesis method. The structure of ZnkFe/BC was characterized
by X ray diffraction- ( XRD ) and scanning electron microscope — energy dispersive spectrometer
(SEM-EDS). The results showed that spherical particle loaded on biochar ( BC) was ZnFe,O, and
Fe,0,. The effect of ZnFe/BC dosage, PS concentration, initial AO Il concentration and initial pH
on the degradation of AOIl in ZnFe/BC/PS system was investigated. The results showed that the

removal rate of AO I increased with the increase of ZnFe/BC dosage and PS concentration while it
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decreased when the initial AO Il concentration increased. When the initial pH was in range of 3—
10, ZnFe/BC has high catalytic activity for PS. When ZnFe/BC addition was 0.5 g- L™, PS
concentration was 5 mmol + ™' the initial pH was 6, and the initial AOIl concentration was
50 mg-L™", the AO Il decolorization could reach 93.7% after reaction 90 min, and the degradation
rate was accorded with the pseudo first order reaction kinetics. Extending the reaction time to
180min, the TOC removal rate reached 39.7%. The AOIl decolorization rate could still remain
above 85% when ZnFe/BC was used for 4 continuous cycles in ZnFe/BC/PS system, which
indicating that the catalyst had a good recycling performance. Three different kinds of quenching
agents ( p-benzoquinone, ethanol and teri-butyl alcohol) were added to the ZnFe/BC/PS system for
AO Il degradation, respectively, and the result confirmed that active species SO,”, +OH and O,"
consisted in ZnFe/BC/PS system. The germination experiment showed that among 180 min of the
AO 1l degradation reaction time, the inhibition rate of the effluent from AO Il degradation to wheat
germination increased first, and then gradually decreased. Finally, the inhibition rate dropped down
to near 0.

Keywords : persulfate,, orange II, free radical, catalytic oxidation.

UL 7K SR SR (8 5 A MERE AR A DL R K, iU 2 2% MR BE v, CUBE S REME R FETE R, TP AR B
S R B AE A E RUER  G BUEDY R AK ZR A M HE AL B B IR A T IR BT 1 A TS R
Wi AR, S ORI AR I LB 28 = AR AR A, TR R AR 1 i3 5L A ) S A SR Ao, R ot
SRR SR A R AL b 3, R 2RO HLTS Y45 51 58 AR At 75 52 75 B AR B AR A Ak 1A 28 DX A A
PEFIA R B pH il FHTS R RBE A4y A T D45 i A St 3z 1 L

SR, AB, O, BUER EUALR i A1 0 — FR 91 A B0 Ab 5 M 19 e 16 500 9 F T e Ak S TR B A wf A
IR ), 1 ZnFe,0,'* CoFe,0,"" CuFe,0,"" fHZ X RAMALRI BA —E MR, I 20X
ARl AR h S B A SR S s W B AL TR PR I 45 T 4 R A A AR TR 1, 2
AR ARAE B AR T BRI SR B A T PR Y e ELAT TR, e M v, ML B, R S
PESFRE R AN B R 6 1 v T 4R (Rl 02 0 4 il PR A0 458 P 75 B8 SR T, 2E W ok £ 38 ZnFe, O,
(ZnFe/BC) T A1t B 1R A5 5 A YRk 4 AH S AFF 53 o DL A .

KT HEES ZnFe, O JAMEALTE TR WL 0 3 AE AR W ok b, 1 F 1 16 fh 2k B 1R 46 AR A e e el 2 T
HHELT Y #R ZnFe,0,(ZnFe/BC) B AL TE BE FIAR A T LA B 45 5V 25 4 X 44 1T R s R Y

A
1 #8551 (Materials and methods)

1.1 ARSI

of THRRR AN, SRR, BRIREE , BUT B (TBA) KRR (BQ) , LBEE(EOH) , &4 1T (A0 1) , 2 /KK
Sy HTal, ¥ [ 254 AL AR A BRA B TS U, R H 2280 KUH B 5 /K Ab )
1.2 EEAULS

UV-1750 B4y 6 56 B+ (UV, SHIMADZU A &), H 4 ; 4394 7 B U5 -BE 3% 43 #7 A ( SEM-
EDS, HAZ S-3400N, HAY) ; X B2 A7 54 ( XRD, 7 & 52 DSA, f8 5 ) ; B HLEK 43 Hr 4L ( TOC, TOV-L,
SHIMADZU 723wl , HAR) 3 L BE TR TR 4 202-3ES ; 4= (L85 374 (SPX-250AB ) %.
1.3 gk
1.3.1 ZnFe/BC ALY &

TSI AR TS B RE, I8 HN, & TN, FRSE, JF O S Ih b 500 °C RS 2 hoBiFE | oo
80 H i BN AE 7% (BC) 2K 1 mmol Fe, (SO, ) 1 1 mmol ZnSO, i&f#AE 50 mL K58 /Ko, R IR
fitJa , A1 g BC; #iEFE 10 min J&5 , FEAIA 1 g NaOH , $iiFE E A ARG A 1 g B0HN, FEEE10 min)5



2632 B2 53 1k 2 37 %

Wb B I P 5 B 2] 100 mL 1 HAT 2R DU G020 I A IO AS 55 4 e T R 48 v AR A I &8 T
180 °C HYMLA N, & 24 h.d5m BV 28 A ARV HN B E IR, 1 U8 T i SR e AR 25 B Pk nh e 2= op
PEHCEE 60 CHEFE ML, BITF ZnFe/BC ¥y,
1.3.2 i fbFEAR 05

TEZEIR (25 C) &R 8 200 mL WIHAHEE 4 50 mg- L7 (0448 T Yok E K& T 300 mL Bepfh, Jf:
WEBEMICAE 7S Tt Pl L (Ui oy R DU IR SR ) |, 3 B R 100 remin™ FERE A R
Ar BN —E T R R R RN ZnFe/BC , FFURTTS .43 BIFE — 2 5] B B (8] 9 BRORE , ) 0.45 pom JE IR L U8,
TEPA N 484 nm KON LGRS &0 1T LBR% .

R=(1-C/C,) x100% (1)

KL RS T EBRR(%) ;€ BFZIER T W (mg- L") ;€ N &8 TTIRHIRRE (mg- L")
1.3.3 AL FRIE

SR X SR A AT S 2 B A AR AR R AN R ETRON Cuy,, K 15406 A fi75T A 260
FIVEFE Ry 200—90°  FH 4K Ry 0.01°  JLEE 25 °C , B & 40 KV R JHIAH B B o0 A e b v R e 4, 4
YEHLHE A 20 KV.
1.3.4 fEYE R

R B WA s DR & R e T el T 5 SR 75% SRS Bt 05 A . S SR A L 1
I PR K % B B BRER M ) AR JE AL B Y Na, S, 0, BASMi oK ok B (i B iR £k, AR5
I 5 K B AR AR IR K TR Y Na, S, 0, , 38 i i e iE AR K Na, S, 0, B Ao 4.

PRk kb s | U TR TCERAE /N BT A A BRI 100 BL/ANE RN T N T I/NRZE
ANUREE 3 IRE AL AE 2521 °C JEIRAME T TAALR F2 48 il AR 7% 7 d J5 DS F 7 & 2550, IR R
T S 2RI R R A SR 25 KA R A R HI K N R 2RSS PR A SR

2 R 5118 (Results and discussion)

2.1 LRI RAE

i3 SEM-EDS #6300 1 35 P4 5 e Bir il B4k M) % il ZnFe/BC BITESE M £ B T E | Has B an & 1 fr
N 1a ATLUE H BC AMRIET , JOMMDEAR , T BE IS 40 M BC(E 1b) iR T EZ TRk A& T &R L
G SRR BE RS EIT R, WU RS M5 U K& TR TS e b S A D B R B D
G4 RITR W BRI e nJHT, A R AR AR Y R otk AR AR T 6 2 Bk BURL A, i LA
TERRIL A (4 SRR 1S A TR 1) 25 T 3R LU A9, L5 SR A& 1d PR R ST R BR T BC T &t &
A TS AR R A I T A4 B 4.25% 1 1.77% , T H. Fe :Zn KT 2, A3k B B A 4y ¢ 11
A4 R EAYR T ZnFe, 0,04 HAB B ALY

R T 32 0 e S G B ) EROTR FTURE 1Y) B S5 44, SR B XRD 40T T BC Al ZnFe/BC 4
ik, FLgs & 2 prs. fi & 2 w5, BC A0 Si0, (JCPDS No. 81-1665) Fil Fe, 0, (JCPDS No. 19-
0629) bR L L. i H BC 1 7 £ 48 0 WUk ) B & 1 45 B, A0 5 ZnFe, 0, (JCPDS, No. 22-
1012) F1 Fe;,0,(JCPDS No. 19-0629) #rfifsi=CHI DT RAC R 47 1 H 26 7 30.0°,35.3° 42.9° 53.2° |56.7° /I
62.3° BYAT ST AB 43 5 M R AT ZnFe, O, 1Y (220) . (311) . (400) ,(422) . (333) F1(440) [z 51" A8
30.1°,35.4° 43.1° 53.4° [ 57.0°Fl 62.5° Wb7R T B0 (AT 506 AH 2 T Fey O, T HAT (YRR AE 47T 555 e R
(220) .(311) .(400) .(422) (511) .(440)F1(533)""7%0,
2.2 ZnFe/BC ffifb e 5 i 75 fn Pk

J T ATV ZnFe/BC AL SRR £E R 448 T (PR RE , B8 T 5l PS . BC  ZnFe/BC .HN/PS |
BC/PS il ZnFe/BC/PS 45 A [F] 55 48 T 448 11 09 B fi# 1F O, H b Bl PS,HN |, BC/PS, HN/PS Al
ZnFe/BC/PSIEZ H PS f N 5 mmol - L', BC . ZnFe/BC .BC/PS . HN/PS HN HlZnFe/BC/PSIK £ h
HN BC ZnFe/BC M40 0.5 ¢- L7, HA R AE 3 PR,
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25.0kV 10.1 mm X500 SE

25.0kV 9.9 mm X500 SE

100 pum

2151 b Element Wt/% At/%
C 15.04 25.32
(6] 31.78 40.15
172k Si Mg 1.33 1.10
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C 16.17 27.49
O 34.55 44.08
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Fig.1 SEM of (a) BC,(c¢) ZnFe/BC and EDS of (b) BC,(d) ZnFe/BC
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Fig.2 XRD of ZnFe/BC and BC

5.00 6.00 7.00 8.00 9.00

\ & S
v ——e— o
08 \ ¥
* v
*
o * v
S *
) —|—PS
04F —@BC
—A—FeZn/BC E
v BC/PS )
021 —@—FeZn/BC+PS o
—<4—HN/PS
of > HN
1 1 1 1 1 ]
0 20 40 60 80 100
t/min
B3 RREIGMET S8 AR O

Fig.3 Degradation of Orange Il in different systems

r P 3 Al %0, B Y PS JCI A5 445 I A (6. HN X 448 1T F2 R JTC W BV T, 90 min B 448 11 fi4 22
BN 1% ; BC XF 48 T W VR 3 80 T 08 (L 838 3] 14.8% ; 7] ZnFe/BC WLt 2Bk 448 11
BILL AT 4.0% XS K Fe Zn A7 BC RT3, S48 T BC 00 AW 7. 78 Zhang 45 % %%
CuFe,0,/MWCNTs 76 ft PS FEAFAS A — R — LW, (B T AR MBS Bk HN & Sl ik BE
PSR IR (HIEME HN/PS ALK R b, &8 T 9 LB R E KA 8.8%, 5 HN 1% fk T iR £h 6E 11
AR HN A MR B BSEEuZ A TEULIRE W= AR AR A i 3L 00 & WAk F > 78 BC/PS
FE 1,90 min N4 Y EBRRH HA 57.6% ; M #EZnFe/BC/PSIR R H1,90 min PN 445 1T it 0 % & 18
93.7%.3% &[N BC F AL £ 5 Y& 8 5L H , i—O0O0H . —OH % REIG kit Hilah 7= 4 S0, > | s0,”
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i — 2D AR A 448 1. ZnFe/BC/PSEALIA R i, AU BC 7T LT Akt Bz 6 7~ 2 SO,™, 1fii H BC
AN ZnFe,0, F Fe, O, 31%F b 7 R £ HA AR 8 A9 fi AL 05 M 06 f it R 7 AE B8 219 SO, ™, AT 42
BT R

G 5 1A PR A 155 190 TT DA AR B 308 ok 00— 2 S 17 3 1 A R A T 405

In(C/Cy)=k,,t (2)

Ak, 0 BBl — SR N 7 R B, min”' . 7E ZnFe/BC/PS SUAL K Z2 b, S48 11 1Y I i o 58 5 B4
0.0287 min™".

KT E—2 T f# ZnFe/BC 75 A ALK R AL 16 1%, 76 &8 T 4RV E R 50 mg - L', PS 2N
5 mmol - L™'i} 4 YRAG AU 1] ZnFe/BC, 45 540 & 4 FrR. 40 1 A9 B (0 A0 SR RE AR Fr e v, 40 0 A
93.7% .88.1% .85.4%Fl1 88.4% , fii FLI 2,38 55§53 5114 0.0287,0.0224,0.0218 ,0.0222 min™'.ZnFe/BC
i 1 WG, T2 U AH T, a8 T A 25 B 230 G €00 3 38 RO AN AR {H 5 5 — U (i T s A EL R
L8 1B BB R AT K 5%. 3% 52K ZnFe/BC i Fl— K5 , BC BYIE M7 e A0 1% M, AT
SR T &8 I bR TR
2.3 IETEYIRRY S

h T TG B 4 8 T Y AR HLIE , B 5 ZnFe/BC/PSEALAR 2 vh (TR MES Fl U T 5 - OH
{4 7 S AR e, L%k (3.8—7.6) x10° mol » L7' « s {H5 SO, [/ 18 4808 | HL R I i AV (4—
9.1)x10° mol - L™'s™' 2" s Z Wt [ o~ S MAFFE, BES - OH/SO, ™ PRl S H: 2 17 78 55643 531 hy ( 1.2—
2.8)x10° mol+ L™'s™' H1 (1.6—7.7) x 107 mol - L™"s™' 221, b ZE 1ty 4 B FH T4 s 0~ 2 A o, 7
488 MR IR HE N 50 mg-L™", PS A 5 mmol - L™, ZnFe/BC IR J9 0.5 g- L', [ i E=3m 57 (4
TEE CEEFNNTARER ) N A A 50 mmol - LB, AT (] 4223iE B ZnFe/BC/PS E ALK R Hh 2B A -OH,
-OH/SO0,” 1 0, FFETEEY A, A5 R anEl 5 fs.

LoHm H—Kk IR BEIR Sk
First Second Third Forth

CIC,
CIC,

1 1 1 1 1 I
0 50 100 150 200 250 300 350

t/min t/min
4 (I ZnFe/BC TR h 448 1T REAR1F 00 B 5 G R a8 1 R RCR 1 B
(W44 :Cy=50 mg-L7", [ZnFe/BC] = 0.5 g-L7", (R 4AF:Cy=50 mg-1L7"' [ ZnFe/BC] = 0.5 g-L7",
PS=5 mmol-L™" ,pH=6) PS=5 mmol-L™",pH=6, #1417 = 10 mmol-L™")
Fig.4 Degradation of Orange II during the Fig.5 Effect of radical scavengers on the
circle use of ZnFe/BC degradation of Orange 11
(Reaction conditions; C,=50 mg-L7", (Reaction conditions; C,=50 mg-L™", [ZnFe/BC]= 0.5g-L7",
[ZnFe/BC]=0.5 g-L™', PS=5 mmol-L™' ,pH=6) PS=5 mmol-L™" ,pH=6, [ Inhibitor] =10 mmol-L™")

MIE S Ha] DL i T X 2R B A A e T a3 i 93.7% T R 31 85.4%, Ui W]
ZnFe/BC/PSEALH R FPA DAY O, 75 A s TRUT B dE— & A B LA 1 A I A0 e (o, ot (0 3 T o
2178.1% , UL WAL ZR P A7AE - OH, HEXH G I (0 3R A STRR 20 15.6% 5 LPEAEAR R Bl 1
S IR, FUB TR R 1 52.09% , 5t H RGBT OURTE , S0, xb ke T B € i ) sk k.

2.4 SLYG ARG T IR B R
Kl 6(a) Brn THEALT ZnFe/BC BN G4 I AR A2 BT 6 (a) Hal AR HY G811 AR fifk
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R 3R T 2 o 3R AR ) 140 185 o 7 T 4 184 0. 24 ZnFe/BC # A 0.1 g- L7 3B Wi in# 0.7 g- L' 1,
S b8 1 I A% 2R DA 0.0032 min™ " BEHNF] 0.0426 min™", 448 1T B9 LR ZM 27.7% 42 5 5 98.2%. 3% &
SR BB 0 R R AR ER A A SO, HRME T IR MRS R T S0, By R ik — A
1o T A T AR A T R B .

(b)

1.0 1.0
0.8 0.8
0.6 0.6
< 04 04
—&— | mmol-L™!
02 02+ —@—3mmol-L!
—A— 5 mmol-L™!
—w— 7 mmol-L™!
0 1 O —l 1 1 1 1 I}
100 0 20 40 60 80 100
t/min
(d)
1.0 —m—30mg-L™!
~@—40mg-L™!
0.8 —A—50 mg-L™!
~¥ 60 mg-L™!
C _06F
3 S
041
021
) 0, 1 1 1 1 ]
0 20 40 60 80 100 0 20 40 60 80 100
t/min t/min

Bl 6 HRfEIRIEXTERE I AR 0 52
(a) ZnFe/BC #linit [ (b) WBRFRERIKEE , (o) W46 pH, (d) JbHo) iRk i
(R Cy= 50 mg-Li',[ ZnFe/BC] = 0.5 g-L™' ,PS=5 mmol-L™" ,pH=6)
Fig.6 Effect of Operating conditions on the degradation of Orange 1I:
(a) ZnFe/BC addition, (b) PS concentration, (¢) initial pH, (d) initial dye concentration.
(Reagtion conditions; C,=50 mg-L™", [ZnFe/BC]= 0.5 g-L™", PS=5 mmol-L™" ,pH=6)

FHIE 6 (b) AT AL B B i 3l R B PS A A AL 1 mmol - L™ B4 1 2] 7 mmol « L7 1fif AA
0.0042 min~" #4111 £:0.0427 min~" . SEF S PS MIA I MNE] 5 mmol - L™ Z R, PS I A AN, $2m T
SO, Y= R DTSR 504 48 T At SR A 3 o =>4 (BT AR A S8 A 7 1, 24 PS A s34 i 5]
5 mmol - L™ , AKZLH TN PS AR, S8 11 AR 808 AR /N A/ 2 R Dl ik i PS A, 23 [A]B
PR SO, ™, AR S i1 SO, I H T 448 1 AR, w2 A5 (3) 74 T oA ki
J1iy 0317

SO, + S0, —2S0% (3)

SRR pH S2 50 i R R 3 A AR A LTS e ) i B ZE S0 I 7E pH 3—10 HFE I, B %8
TR pH XS AR 11 BEA# 52 25 R 6 () TR WEL 6 (¢) AT LA HY, 4 pH B M\ 3 3 m 5
10 B, 448 11 RSt % 0.0431 min ™' FEAK 3] 0.0091 min™" %45 B 54 B RR R PR A AR AL — H iR —
LR I a3 — 35 SR R R TR R B 1 0] LS AR SRR AR 7 A SO, /A= (4—5) iR, H ik pH
WA B WP H B2 IR A7 A1 SO, W22 WhRF L 448 T Ffie s R A1 .

S,0;7 + H*—HS,0; (4)
HS,0;— SO + SO, + H* (5)

FEBE S5 T S0, AT LGE I A (6) 50 (7) #4Lh -OH, {H 2 - OH A & AL fE 1 A p s 35 /N T

80,2 FLARERE pH (EAY TR, 2 T AR ik P A
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S0,”+OH —S07 + -OH (6)
SO,”+H,0 —S07 + -OH+H" (7)

IEL6(d) H, AT LA H 48 T 1% 66 ik 8 25 ol 2 G e A0 s v 2 P 0 1T 3 3 I A1 X 2 R A B 2 1
YUk A T oA st 5 22 K A SF TR) 05 22 (8 Sk s T e R A 385 I AS (LS 3 n 1  22 o fie
75 G )3 23 AT AE RN AR Z8 ™ AR B8 Z2 g v ] 2 40 T 7 A A 30 28 v i) 7 49 [ AR 2 okl i 1
T AL AL SR ZnFe/BC A B BR £h B8N 2 — 22 09, AR 4 B4R 28 #p T 7= A A 4526 A Pl 3
SV AEREARAS AR S T AR ARG T RO 2 b 0 S8 A s R 45 T A 8 19 AR s 1
PN BN B e T E 5T .
2.5 &0 mfs HKAEY SN

H 7 oI, AR 90 min N 48 LT DASE i, {02 TOC A9 LBRFH HA 10.2% , 1E K 7
HF[E] 28 180 min N TOC (2R3t H A 39.7% , A28 TOC (W) BR 2%, v 6E 75 2 53 2 19 A 1k 77 Fn B
). 28 T T i PR B AE A AL 70 P B HLA X TOC 2B 3R TR (9 BTk, 76 S N £ 180 mindJ , LA AT /Y
AR BRI LA 2B B I i v ik ek iR, SR 1) S R PR s SRV SR et it A Rt R 4, A S
T RBIRZE pH 11, 76 [ B ] 35 2 ORE 23 BT TOC. T & TOC 22 18 AN WA B 37.0% ; H 1 138 11 0
S A R 1H A HLAD AR D AT RN, B 8 B AR B A o 72 vh 2 7 A A W s MR R R o o
= R R AR ZnFe/ BC/PSEAIA R i, 448 1 A4 i €8 2885 AR TOG B i i e 1 A0l 2212
KT TR A RS T AEZnFe/BC/ PSR R Mt B2 b i A= W 1k, R /D ZE M 18 AR, 558 T | i
SRR KX NS R A ZE RS2 . pR P 7 AR B R I AR KOt /NAZ AR R S T
S BEAR  ZERE MR RN TR B 180 min B, SO HH 7K X /NAE K 241 il 422 3 0. 3 16 WA 4 [ A e figp aot A% v
A TR A R R R PR T AR B 2 R A AT 3o s A R A R 14 e T ) S5 e A Ak A
PR AR B TC A Y s M i T, DA B0 K %) 2 B PR R A

1100

o , —B—CIC,
' - : —@— TOC/TOC,
| Toxicity 80
0.8 I
1 o
- 3
] ! H60 2
S 0.6 H
< 1 2
5 04 ' 140 =
S : JAH pH {E 4 11 =
© |
0.2 : 420
1
0f ! 1 I 40

1 1 1 1 1 1
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Fig.7 Mineralization of AO I and biological toxicity of effluent

3 %51 ( Conclusion)
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