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Experiments on treatment of dye wastewater with new formula
copper-coated iron scrap for standard raising discharge

XU Wenying " GAO Haoyang HE Qunbiao
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Tongji University, Shanghai, 200092, China)

Abstract ; In this study, a-catalytic iron internal electrolysis system filled with a new formula copper-
coated iron scrap was usedto treat the effluent discharged from the secondary sedimentation tank of a
textile factory for standard raising discharge. The treatment effect was compared with that of copper-
coated iron scrap prepared by traditional replacement method. Meanwhile, the microstructure of the
coating was characterized by SEM analysis. The water treatment batch test results showed that the two
kinds of iron scrap ‘effectively removed COD in wastewater, but the new formula copper-coated iron
scrap had higher removal efficiency, especially under acidic conditions, because the new formula
copper-coated iron scrap had the characteristics of firm combination between the coating and iron and
good oxidation resistance of the coating. The batch water treatment experiments with the new formula
copper-coated iron scrap showed that under the conditions of wastewater dissolved oxygen of
0.5 mg-L™" and reaction time of 2 h, COD was reduced from 185 mg-L™" to 58 mg-L™", the removal
rate reached 69.5%, the iron consumption was very small, only 5.83 mg-L™", and the process

operation cost was low. The continuous flow test results showed that compared with the traditional
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formula iron scrap, the new formula iron scrap had high treatment efficiency and stable effect. The
COD and color removal rate of the effluent treated with the new formula iron scrap for 2 h reached
63% and 80% respectively. The effluent could be biologically treated in the sewage treatment
workshop of the factory and discharged after reaching the effluent standard.

Keywords : textile dye wastewater, standard raising discharge, catalytic iron internal electrolysis

process, copper-coated iron scrap, coating adhesion.

2013 441, 952 Y& Tl K 5 Yy HERUH bR R S0 b v SR B SR L JrORe A8 HE i b o B
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ERLARGE L AR 22 (A B AR 20 NAR S BN Y £ E AT AR R Bk S H RO P A A A
SURT H, 3 —255 0 H, 70 F W e 2k %) 8 1, 9% )2 A e KL A, B E S SR T H aEE
Cu™ MR JFUR PR | P A S5 22 m g =

TER AL PR T AR FH A, T {islb K 17 05 /K A BT — MR A s vyt Hp— U8 i 1—2 4 &1
P R I AE SR B R S B R 2 T 0 XU AR Ry — LR I VR, A ML) b BRSO R R BRI AL
R T ARUE AL A4 HR AR R K A BRASOR. | W0 B R K S5 A 2 T 45 5 s

BRI AL 2A 8 P F AR E . Farid 2581 & IR IR it e 21885 T2 W A 7 o BV D, i L RE RS 4l
P2 B T YRR SR s R B R | REAE R A TR T Y R B2 £ v
WA ARAEFH , FEARR AR B DO AR S | 1 17 A4k 5% J2 1 245 T 20 21 SR RSP 5% o s 2 09 5 . £y
2SR RRUR R PR AR AR N0, KR T 9 J2 Rk AR 1) B 25 7. Farndon 2517 5% B, 7 45 4 80 in
AR, mT LA ekt ] S R AT DTl R R A .

AWRANA T — & )mRE BEE e e 42 B 45 6 00 B4 2k 8 10 il 28 7 ik, 588 T R FH B 4 2 8 Ak
PRELEN YL i th AKSEARHE B SEPRASCR B T A3 1 S SR, i X A BRAIUR K As e AL 4t
B WC T A5 A8 B VR T EL A RIS DATOWR 235 # %o S B0 IR HEAT T 0 #

1 #ES ¥ (Materials and methods)

1.1 SEEM R

RIS FH K g i B g | g 4 i) it oK, HOF K BT 48 A5l COD = 150—220 mg- L™, NH,-N =
2—10 mg-L™" ,BOD,=5—15 mg-L™' ,TP=2—5 mg-L™" ,pH=7.8—8.5, {&, & . 250—310 1{ , R 4L (A, u i 4
o, 7K HE 10000 t-d ™" %4 [ BUR S AR RRER AL B K, K A 28 Ak, A BEAIUR A58 2 , COD A3 it
ISAR, A N REISR , €088 K BRACRA AL R JH i R R Ak A i K (19 Ab B SCAS IR ) 2.2 T, b F2 545 ME LA

S L FESR FH R0 2 S o B 4l K A LA T A, R R @ AR, e A LI R IR A
HY-5A 3 [mE PR 2. 7 U o BT AR )26 7= 1) HL-18 85 5 18 90 2 B FH V3 52 3t 16 1 S T 2 K
5, A BRI Sl SR A IR K R
1.2 HERChR Rl 3 2R

AN AT B HE AR E R GB 4287—2012 , ELAHEMBR A I 3% 1. 52 BRHEBCER T , B R R LA
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/K NH,-N AT 3 mg- L7y 2R A —FhPEOY He s 5K AL BREER 4l A B B9 T 288 | AT fift
PRARBRHERCR) ()L 255 5 SEAEAL R A R AR T 25 As 4T A | AR O A S s B AR AR B ) Sy R
DR ZH PR s SR P ALk T 204k B0 e e 2 [) 3500t K, b RS 7K REIA R , o LA 5 3 23 AR A %
HEA R (75 7 A 3127 0] 22 A W b B AR AR

R FRTGRHERE (mg - L7, pH FIEEEERST)
Table 1 Special pollutants discharge limits (mg-L™", except pH and color)
pH coD BODj NH,-N TP B Color
W1 6—9 60 15 8 0.5 30

1.3 BEARERE i &

SR FHTC T 95 A Ak e Ab B R K, A i B AR 1) FH 5% NaOH HUS IR R 4E 15 min,
Bk 2= 2T A , PR /K PE18.2) i 20asd 55 vl 37 3t Ak 1 A 2k ) 46 TS B BRI 10 min BBA TG4, 2 )5
THKVEE.3) BB TR 100 g VEE YRR B A 500 mL BEES ) LU H R 5245 1R 5%l R84 “RHE ] 500 mL
PR BT R A VA R, VA R EE I A /D B R DR NG RR , A IR A B8 I it — M4 I E 0.1—0.3 g L JEHRI, B R 4%
A 1—4 mL- LT B4V BRSO A R B T K R IR 3% SO0 10—20 min, $2 PR 5% 3 A 80—
100 r-min™" K 52 N A WRART L OT IS K SE 0 T DR G A FH. R T LA R A G 2 e Oy il 4% 1 B A ik
J& FF K AR BRI 145 vk i DX 0 4 B R0 T A5 (0 BRI Aa R AL R

FEAL A i AR P A AE LR ROy, R o

Fe+2CuSO,+H,0—Cu,0+FeS0,+H,S0, (1)
WA, 32 S A JOR AR 2 Y BB, 2 R AR S AP i i T R Y e, Rk =
4Cu(HAHED) +0,—2Cus0 (2)

IR RN U N A 2 TR R LA 2% | B TR AL R R AR OB (1) AT DA ek BRI B
WY pH kS A ) RN (2) AT LA I 7 B A VLTI A 2 0 500 i/ E 5 i T B A T R R
J3 b G T I RN &R A SR R e B B R 25T OB I RN 8RR SN & R AR A &
AL RE A 5 B S DT G, DB A TG i 475 SR R T ) R4S 4 1) € 7.

Xof il 5 B PR A A T AT T — RN BRS04 S A O B R FH Ve VI A 1 2 PR
2R 25 A 1 A MR RGO A R AR BT G 5 B A Ak G 3 Az PR Bl %) AR G 4N R, R
RIS SR W DA SRR S TE B A S R A AR RR A S B SR 42 4 TR
FAHEIR RIS B IC )5 0% A T G 8 A A B e T R S BRI AR 2 A TR I 4 iR, 52
A R R LA I 7 s Sl TR, 0] e [i) P 0 V22 V50 e o) 2 3 G B 2k i 1 )22 A 2 T Sk g
Jé s IR,

1.4 ZKAb B a6

3 SRR A e 7 AR A S I 5 5 4k B R PRI 500 mL 336 FH % K, SRS 1R 1 K v g
LR AR LIRS 0.5 mg- L EREA K 19 RN E TR IR TP R 2 h, $8& R34 100 r-min™", &f
0.5 h B2 20 mL /KA T /K RS E 43T S 0L 3k R AR 2 A T MR A=, (o s it S0 M B AR5 0.5 mg - L7
1.5 JKAb P 2 i

SR FH VR R ) 2 8 T SR A BRI K, 7 S 00 N 2 R A . 29 2000 mL(d =12 em, h=18 cm) , K
TAROKGER 16 cm B 7 B AR S BN 360 g, 15 B BT A1 249 2 h (38 1 30 8 18 3% 2 Ry 2 DY 118 455 B st
[6]) , NIRRT L R 208 3, B0 2 N R K VA B E 0.5 mg - L' AR BRI 5 20 BIHL 50 mLL ZK AR COD
MO T R RIESHEST 4—6 h, B JHE1T 5 d, #4517 3 A2 M.

1.6 ZrArs H &7k
SR FH PR B 725 D00 K 8 % T 9% 22 () SRR B, BREELAE FRL T4 BT RO AT B R R e T
(w, —w,) x 10*
= Sxp (3)
Ko, d HBERIERE  wm; W W, O RE S S P AT, g5 S HFES I AR, 29 5 em®;p 2% B L
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8.9 g-em™.
R TRT 11A) 75 ] R PR Cu™ MR B B i v v A e T B i o (mge ") THRAEL,
(c,-C)x05
= - 4
wCu 100 ( )

A, C BRI IG Cu® MREE ;€0 o 20 BRI B9 Cu™ VR, mg - L' 50.5 B WLAA AR, L.
100 24 100 g #RJEHEA . BEAMH Cu W B I 236 BE AR

IKFEAE 3T Z A P e MR E AR B8, DABR 2K I R DLIE Y. COD A v EE 4% IR 8195 U %2 , NH,-N
FHEAEIGH 73 06 BE VRN E | R FHBHIR B2 73 D6t BEEEA I %E . BOD I CY - 1T 5 BOD A, s 2
0 s 32 R SR AT AR MBI W WSO 15 12 00 5, ik Ao 2 P 485 o S (3G o, €00 88 R JH s A3
BOL M E.

2 ZEHL 59798 (Results and discussion)

2.1 BESRERIE MR TS

P 1 SR P & B J7 ol 2 A R0 RS 1 SEML &1 e 75+ 5 PO B0 k1 2 Tl S 8 IR, Rtk
MR 0.2—2.6 wm, JEZ) 0.1—0.2 pum; /NG IR o 26 R 22 80 V2 3 iy LR , 259wy, L
FMBUR, IR A B AW B AE 7 (P 1(A) ) ARG T3 il 4 (9 SR R i 7= ) 22 W - IR AN 4 /1N EE
W, AARYI R EEZI N 0.2—1.5 wm, JR25 0.1 wm s /N FIR o5 4R 22800 X 46 JoR W TSR i 24 B AR
2979 0.8—3.0 pum [ SEAE” UL, F b RIBURE 7 22 550 92 J2 3 i ORE 90 AN 359 50, A 114 DX 3l 3 i i 25 o
KL, AT 14 DX T AT DKL , DRI TG 8 1 BR B AAR , EL7E SRR R TR IR 0 ) RS2 (1] 1(B) ).

™

E1 BEERE R SEM & (A) BEITERIE, (B) EHET
Fig.1 SEM images of (A) new formula iron scrap, (B) old formula iron scrap

JtE 5% 20 min J& , BTEC T BEIZ O SFEBERE AN 3.5 wm , BECTHE)Z T HIEE AN 4.3 wm. 100 g £k
Ji8 SR BT 5 95 B4 10 min A1 20 min J& |, B8R L RIAX () Co™ MR /0538 F] 411 mg- L7 A1 140 mg- L'
Z0T8E P4 10 min 51 20 min J& , 8RFE H &4 =558 2.95 mg-g_lﬂl 4.31 mg-g_1 ;100 g B4R
LWL PETRAE A 20 min J5 , BETR LRI Cu™ W 29.5 mg- L7 AR IS A F) 4.86 mg- g T
S LN LU H ARV R BRIR B A S T B OB R, S C A < DR AR AR SR I B ¢ R
H TR
2.2 FSEAFIEIN COD 2 BRAk 5 i s i

J52 0 st ] P e A 2R P B3 55 I 1 2R T )R BE . D o) 8 A 10 T e 0 0 2 i Ak BB K, B 9
H COD B S )i B[] iR AR AR O, SEgm 2 SR LI 2. AL 2 AT LU, COD 19 2 Bk 238 B A s o Bsf i) 179 928 4
M3 0, R COD B2 BRa%% s U 1 h J& ,COD FEA# TA20E . KK COD AR £ 22 & B 7ERT 0.5 h,
LB 3 A S A K ) S S A A ) 2R 0 S W B TR B2 E D, SRS A LA 4 2 1 3 I 2 i TR B W5 9 I
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KR R 3 0 TR A TC 7 %) B A A IS | R0 A A L 2 0 SO 9 OB Ty B K LA TR 1) COD Z5BRiE T, 31X
FEEIR A Sy I 2 1T A B )2 EL A R P AU AR AR T, DT {8 T BH AR Y R AR AL 22 PR R AR (E =
0.78 V) BRI il B e, p= AR A 2 W S, FE E T 22 BEVE 5 AT, A AL B A A Ji . — oA
B TR RBT A 25 Fe™ 3R i, 3087 — 3B 4378 AL 1 B AR 5 110 2 v e B3 S 7™ A% e 2 e 1
BRI AT 1—2 WJE , R 2 W] R B Ak, A A 250N (E = 0.5—0.6 V) BRINE 1l
RV | A L) ) i R[] U 0 R K 2 | H R R 5 R 4 B A B8 2 b J , COD 205 mg- L™
%] 67 mg- L7 F1 77 mg L7

20 —=— ¥fid Ji New formula 180
b —e— % fig Ji Old formula
200 —o— Hifid Ji New formula (%) 170
—0— o
™! o— ZHiJj Old formula (%) uﬁc o -
=160k n?o 3
3 D7° 450 E
RV A =
E: {40 2
g 120t . :
U -
100 'sox N
.
80 F —e— ]
—
60 110
40 s : . 0
0 0.5 1.0 15 20

t/h

2 NI COD £ BRACR AR (A HHTK AR pH)

Fig.2 Effect of reaction time on COD removal rate ( pH value-6f the water for treatment was not adjusted)

2.3 JRAKWIA pH X COD 25 B R i s i

pH JE 50 A L i A FRYRHR K ) B 22 RN IBL 3 BT DUA BRI /K L COD 1 5B T
PR K FUARTEAT pH BB R 7K A8 25 BRR  pH XA B AR SR (5 52 0 AR K 8 A K i k14 8 o skt B 5 P, 7
HRE RN 55 B 25 T AV i A LA TR NI 1 Fe™ B 2 5 S840 AL TE Stk 25 00 e B
R B, 25 T pH XA R 5 ).

200 (A) 200 B)
d 180
180 o—""980 180 4
_F'__'__‘_,__;——'—"
o |
160 D__f—-fﬂéofffc 160 uﬂo/n W
c;// ° uﬁo D-’——”'d_f_ o £
~ 140 —_— s pH43 60 & = 140f o / 43 ]
T —+ pH6.6 g 4 s Pice 150 E
& 120 —a—pH83 s @120 e =
E —o— pH4.3(%) z & —ApH83 14 3
= 100f -~ oy 140 2 X 100} —o—pH4.3(%) 2
a o— pH6.6(%) E A - . g
S —o— PH8.3(%) = 9 = PH6.6(%) [ 35 2
O 8ot pH®. g © s —b— pH8.3(%) )
60t 20 © 60f 320 ©
40 F 40 110
0 20 0

0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
t/h t/h

B3 pH X COD ZBRFRAIm . (A) Fl TS, (B) BEITHE

Fig.3 Effect of pH on COD removal rate obtained for (A) new formula iron scrap, (B) old formula iron scrap

HTC 5 B B A AL BRACR AR X R B R AR R 25 A T U 25 R OR B WL 58 P 0 2 7S
e BRIR ML PR A IR i ) A G828 BC 7 B 1k JFS 20 1T A B J= /0 i e . IR P IR /I 4 foh 81 i 3 T oA
T R B DX, A AR i ok B R PP A SRR, 3 RS SR T B R J3E R 23 R {2 DX Sl ] L )
FEJZE B TERRME B /K RS TR A3, 0 J22 50 T Ty 90 A0 Ak i 3R i 1y 9 22 5 o T R
FEL P S T PR3 3R AE 555 B A PP P 7K 3 T e ) A o ] K S ) B V2 R4 R A B e P v

PRPEAR N, pH 75 SRR T (& 4) PR AR R N pH B GBS 2R AR £
2R BER TR A ] DB RE K pH (BT 5l , WP AR B 7 Ak BES A K pHL (RS 4ERFAE 6.5—9.0
ZI(1=2h), XK pH (EAS] 1T HEF R8T F L BRYE SRR B e 7 B4 4% 8 16 22 BL A9 pHL 1T+
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W A A, T L R 381 S 7 X 32 B IR Ak A 5 o B b, S B TR PN R A 2 10 Fe™ | TR) B P A
SR pH EIGE TR S AN i TR 4Fe +10H,0 +0,—4Fe(OH) +8H i & 2=, pH {H A% 7
FVE B AR | 3 ) P-4

90

85| ﬁ:—’ﬁ:::: A A
80
3T 3
a0
0F e
Bosp
6ot ‘
—=— Hifid J5 New formula pH 4.3
55F —e— it Ji New formula pH 6.6
—a— il i New formula pH 8.3
501 —o— ¥ Ji New formula pH 4.3
—o— Zig Ji New formula pH 6.6
450 —&— F i Jj New formula pH 8.3
40t -

L | L 1 1 " |
0 0.5 1.0 1.5 2.0
t/h

B4 pH Bl SN A 9221

Fig.4 Variation of pH in reaction time

VR0 ) B 0 A T pHL L 1 P 2 7K LA R 3 ) A B0 R FH B 9 A 2 )8 Ak B i e 1
K, BB 0.5 h I5F COD A 185 mg-L™'F&% 102 mg-L™", ¥ 1 h COD f&%,75 mg-L™", 2% 2 h COD [&3]
58 mg- L™, KFRFIAF] 69.5% (K 3(A) ), Bl R AKH BN 5.83 mgl. BRI HER/N, T 2847 A
G, AR TE A ES Y LR A BE 15 32 A K 28 it SR FH 2 0 )y 0 ) 2 Ji8 Ab B A6 8 /K, LB 2 h COD 4 |
69 mg- L', ERRILF] 65.2% (& 3(B) ), HEFE K 88 4.5.39 mg- L.
2.4 BOD EE

SR PSR A BRI K BN AL R 43 KT A ML ok A B B A B/ N A L, Rl e 2 S 80
7K BOD A3, {5 152 /K AN BE B2 HERC. M 2528 T AR J5 9 /K BOD ATn] A=Akt Al 28 Al 15 1l — FBe 1 1
TR B/C PPN K B A A At B/ COHE S U R K AT AR AV s XA R T AT e R 224 )
QbR AL EEET IS K B B/C LB T3k 2.

R 2 BT B ERIE AL BERT S PR K BOD AT A= AR AR AL 1 1

Table 2 Change in wastewater BOD & biodegradability before and after the treatment

COD/(mg-L™") BOD,/(mg-L™") B/C
/ALY LY S 185 10.8 0.058
ZUTH KA B 0.5 h 102 11 0.108
T K AR 2 h 58 10.5 0.181

MFE 2 0 U Bl Ab BEAS [R] A ZE S 27K 43 COD 9 2285, BOD JEALRFEAAS 27K 19 B/C
FE AR A, 150 B o3 MEREE At 1) K93 AT AL B 30 DL ik il ) e gt 1 /N 1A LD X a2 g 0 % B 7K
M5, A S 5 DR AR B 3 B ARUS AT LA Sa 7 6 3 w8 1 /K ) mT AR Ak DA R 0 3 2 B 23 Ty T o LA
O AT AL 2 B A A 2 1 A5 TR L AR 9 SR O AL B K R R SR R 0.5 mg- L7
J& T PR At T T B R 2 h AOAR IR EOK Y B/C RS T 2.12 1.
2.5 Hrlic AEE R NH,-N #)2<Bk

TEA A P A R K R at A b SR A LR T BB AL LU ; DL AL, 1% T R REAE R /K 1 S TR A
W E SR, (R BT, DT BU% KA BR ks bR HE . S 625 4% 18T e J7 405 i 426 18 Ak BTG I %2 7K
FI R R TE LN S ATRLE Y, K ab B A & W ARk, — B 7F 3.1—3.25 mg- L™
DX [] 30 2l , 33Uk A 7 R K A B A P B 2k 3 B LA RS R A 1L ; R R BUR S A i 4
K AHARAE FH 2B, B AR G0 FUR A 2 T Ak 20 B8 A0 B 8045 18 s IR A, P T R /K P R i Ak B P
14 S st T ZNTE 2, T — R AR A 200 T 5 A A RS T 4 | 7 PR i 5 I e PP e e A 4 20
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2.6 GHTECTTERIE X TP 1Y B4R

K6 45 T R K R TP B SR I ] 59784k 287 0.5 h, TP M 4.25 mg- L7 [4% 1.97 mg-L™',1 h [&3]
1.17 mg-L™",2 h B&5] 0.45 mg- L™ AR TR HERHET B 0.5 mg- L™ AL 6 AT LA i, 7 e 5 9% 4 4
X T35 K R ) R BRSO 3 A Bk Y R AR O BR B LB SE PR Lo S PR ER PR B, R G = A )
Fe’ Fll Fe’ Bfig 5 PO A BUUTTE R AR 8 1 A= sITVEBRBE , Fe™ F OH™ J POY Z I [1W5# % Fil )
WP AT RESS A Fe,s PO,(OH) 4/ Fe, (PO, (OH) , S XEVE 25 G W) A2 I, 31X BE 255 ) AR T A AR 5iR 1)
BRHVE P, o] 3 ot R R D Ik 2 B 22 0, DT ol R 1) 2 B s o A DA v 2

5
326 . 45p /n/_ .

324 [ \ 40b
322t o 14
° 35f
~320F \E B 60 3
2 oag —s—NH}-N 3 k5] ~3.0F —=—TP 17 e
& 21O o NIt 13 = ! o =
£l . a—NH{-N(%) g 202.5 i a—TP/% :
%314 L { 5 S20f 140 2
+< 7 4 = A =
% 312+ I/ 2 Z = st \ 5
+ =+ N

310f — z 1o} . 20

3.08 | 11 : T

306 L 05F \l

3.04 L n L 0 0 1 . 1 . o

0 0.5 1.0 1.5 2.0 1.0 1.5 20
t/h t/h
B 5 S ABE SN ] A2 Ak (Ab BT KR pH) B 6 TP Fifi S i A 28 1 (AR BEFH K R I pH)
Fig.5 Variation of ammonia nitrogen in reaction time Fig.6 ' Variation of TP in reaction time
(pH of the water for treatment was not adjusted) (pH of the water for treatment was not adjusted)

2.7 LRI

EESE ISR Y, 37 IC 7 B R T o T i ] BV R K BAT B A Ak PR R | HLRAT A SR
g R L S R BT C 7 B HR 2k 8 AL BEIK K, GOD 2 BRI 2 AR F5E 60%—65% 22 18] 5 2R 1 2 WL 75 il 7%
FRBESR 2k B AL BRI K , COD EBRAMITUGHY 63.7 % KR 46.7% (18 7) A FE YA A 2RI 35 -
C 75 9 K TS L € R A, 28 T 5 B K T O 0 R B AT R A 8 T i A K (5T 8) R FHBCR B
SEX MR PR KN T 3 A IR TSR BRI, A BESE IC 75 940 Bk 2 v AR R 2= 20 il v, i 1 L i PR
FRBR , TR e 7 DS R A Bl LA R

20 360 0 5m0—0mg 0, 82
— o0 ~om 000~

200 J64 300 0—0==0 %0

162 78

180 N 160 250 —=—j#7K Influent 176
N & —o— ¥t 5 New formula S
e JoAr —s—HbK Influent 18 £ = —-Zi)j Old formula {74 2
2 —*HIALJ7 New formula = E 200} AB~Bn o il T7 New formula/%] ., =
o 1401 —A—Z g )i Old formula 56 € E I\A f 1d formula/% 172 &
& —o—#hit /i New formula/% 3 = -~ B2y Old formula/% 3
5 120f A ) 0 4 54 £ 5 {70 &
a —a—Z it & Old formyla/% o] < 150 5
S 100k 152 5 o 68 =
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Fig.7 Change of COD and its removal rate in continuous Fig.8 Change of color and its removal rate in continuous

flow test (pH of the water for treatment was not adjusted ) flow test (pH of the water for treatment was not adjusted)

HELE AR ST SR W] B e 7 SR B AL RS A9 7K COD 7 60—80 mg- L™, (AHE R 50—65 1, %
AIEENR 1 PR HEObRE , NH,-N WA R BIFMRR < 3 mg- L7 AYEER.2.4 BT 45 R38R iC Oy
PR 8 AL B B K AT ARV ESR i T 212 A%, B/C LRIk 0.181, W] AR AR 22 20K AT DLHEA R
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Y) Fe,0,xH,0; ML o= 1, XRA W T Z I3 N FeOOH. iZHEHR £k 8 2 11 7™ W) 2 TR AR
BEIRE 5] B S Mo A A R R 000, TR IR EEHG (B 9) AT IRPI I EE 278 0.1—0.25 pm; AR
AR N 0.1—0.8 pm, JEZ5 0.1 wm , Fer/ NG F-ARY) i 268 22 00k 26 7R W0 A IO AE L 245 A 0
Bt 72 L T, 38 A9/ R A SR B ELAE R 0.2— 1.5 pum A SE4E” 00K FFF 26 7 I L& . £ IR A
FRAL AR LR HE AR R PR PSR A R0 5 R B SEAE ™ JBORE o 4% A

B9 LI n AT T B B i) SEM. [

Fig.9 SEM image of the new formula iron scrap after continuous flow tests

3 758 (Conclusion)

il 1 8 PRI EC 8 A Ak S T A B e G ) 0 K B AR HE . SEM A3 AT R B BBy
PR SRS , 25 A B, LR AR DRI LA AR (4 W B B ) . 2 T T 9% )2 3R T ) TR 4 AT AN 2
A), ELSURLBE R A7 1 7 8 R 1 SE R, FLeh 0 I 2 1% 24 4% K b BRI 1 0 445 SR 2R I K 1 R 4 ]
R I8 BT i A Ak b B A 12 A T A LA LRI I S A 4k S XF COD B A B 3 1 R BR AR iX Rl L 3 AE R
PSR B S S 2 R FHBTIC U7 B 4k S A TR K | AV it ek P E 4R TE 0.5 mg- L', COD 7E )% 2 h
JE M 185 mg - L7 B F 58 mg- L™ B/C LN 0.058 FH i £ 0. 181, 7Kk Al A= Ak ok W] W 3 v TP [ 5
0.45 mg- L™, AW RA AU Bk A P Ak /D 0N 5.83 mg- L™, T84T AAIK.

BRI T T 2 W S0 e 7 DA 2k JE AL BE 2 h 5 7K COD K 60—80 mg- L™, EERF LN 63% ;
IR 50—65 15K BRRE N 80%. T2 H/KTFHEA B 15 K Ab B 42 (0] 5 A 15 15 7K SR A 4 AR ) Ak 2R
Je ISFRHERL.

b et R L A KA BRI 25 SR W, 5 I T R A B AR A R i LA A B v AR
E LA B IR LI 4 Bkl A o2 11, ELR S g S Ak, DT {65 ) B V9 e L4372 S I 2 7 1 67 7 17 A1
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