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Abstract

Commercial-grade iron powder as a raw material for reducing electroplating wastewater was stu-
died. The orthogonal test showed: the main factors of zinc of cadmium ions’ removal rate are pH
and dosage of iron, and the secondary factors are reaction time and initial concentration. Cad-
mium is the best combination of pH 5 at a concentration of 20 mg/L, the dosage of iron is 50 mg/L,
the reaction time to reach more than 1.5 h, cadmium’s removal rate reaches 98.2% under these
conditions. Zinc is the best combination of pH 9 at a concentration of 20 mg/L, the dosage of iron is
75 mg/L, the reaction time to reach more than 0.5 h, zinc’s removal rate reaches 95.4%. Reaction
Kinetics tests showed that the removal of Zn and Cd from the reduced iron powder was consistent
with the pseudo first order reaction kinetics. The reaction rate increases with the increase of ini-
tial zinc concentration, pH value and dosage, and decreases with the increase of initial cadmium
concentration and pH value, and increases with the increase of the amount of reduced iron powder.
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DARS Mk 8 SR P B A R AR A T SR BB RAGEST T EX R T . SRRA: s, §
BFERENFEREApHMEBOME, RERWHE TN R ER R SAVIERE .. 2R N B
HEXMRPHAS, WEAN20 mg/L, ZREBIMEN50 mg/L, KMEEIER] 1.5 hPL ER, F/HERER
1£%198.2%; ZBREHBRELHEKMHRPHA9, KERN20 mg/L, ZFBIMENT5 mg/L, KA EX
$/0.5 hPl BB, SMEBRIER95.4%. KRN HEHARE: EEESNERE. BERRVFEHE—
FBIRBLFNS1% . RIEREESVIGRE .. pHEABNEFEINTA S, MESEREMNpHEKF
TR, BEEE IR MR BN & K o & .

XK ia
BN, EXWL, HEET, ZBRE, RNIINF
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1. 5|

TR Y ) R - o ] 8 35 (1 2 M AT SR LG 5 7 B, T S R KT R B R s ez —[1] [2]. &
&) AR T A= R H R R K, EEAE AT AR R 2, T RS8R K i E 4 R — )
IR o A2 B, DRI B 4 a8 R 7K X K B R P G Rt N2 1 & 5 K (3] [4]o %o /K Ak 2 4 Jg 5 G i
SRHUI AL BT VE AT « N ZE 2 70 EAT I e DA Rl L AR 23 v, ) FH IR R348 J57 81 %o K Ak 74K
I FH R 53 A= P R A FE AT B o X6 VE Bl TRERE R RS i, AE Tl AR P2 I R B I AN [5]

IEAESR, HZBIA G B4R K OB RIS 2 —, SRR IR . 20k SIF N — 1k,
HEREM R, MRS, THEBRE, WTENBREZMERYEEMES B, RA MR A
Wl F. Akbal Z5[6]8F 5% bb T o ZLERE AL S TR Bk o) B 4 PR K 1) B BR AR s . 45 R Bk,
LA 4B R K R . AR, 1. Kabdash Z5[7] AANSEAA/E R AR AL BE Zn AT Ni R B gt 2 o
AR EIRGEEBIEK. 4R ER, ARBTG5 K Zn AT NI EFRFITIXF] 100%.
I. Heidmann Z£[81 A% FLARMR N RHFR AT R, ALFES4 Zn. Cu. Ni. Ag il Cr (M2 S T E &8 KK, 52
I Zn. Cu. Ag #1 Cr wJ LB IE B 5 S8R M 3L R0 R 4 2 B o BRLItG, BSkBR 2 IR AR . o]
I FETVEZ B 7B AT IR ot AT b Bk & — P A B e B USO ( /9 7 ¥ [9] [10]. Kk
VR, AREGRIEE M, T LCKE M HE R T E SR B e ok, R RT AR T A R K
(AR . AR IE N AR LRI, ISR PRk o AL EE B R K R I SR B T R AR I R, B
PAFC 22 B EE 4 8 B8 1 (M0 5 25 1R DA RS 25 R 2 (1 B 3R 2 T 9 O

MRS RE, HETAERZ 7, ARRR. 2RSS, HXEHER, NERARKESER
ZHRE L. HEBIX LR, ARG VR EISCR IR R SRR RIS B T2 BRI T L
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2, RGP ETERA IR A AR TSR E S, SR AT LA Bk R UL R R RER AT, X RT
T AP RIERE A . HAXNTHMMTZ, XADE R, SeRds, SHEBEAHR, xf—
BTG K AL BE) RAMRAVE I FE

2. I
2.1, EERFIFNLEF

ARSI SR FH 1 IR K& F A F I AR K, R K RS a8, 49, IREEYN 20 mg/L, A& Al
(4B B T REALD . EE B (Fe, A RJTARAIMLT ), WHilH(CisHENS, A R FiERE AL TA
RAF]), FrERREI(CeHsONay2H,0, A R ALEALT) ), WA MREIHI(KNaCH,064H,0, AR R G 1L
T, T ZEAf5(CHgNO, AR JEIAL T ), 5. f&Ai(Zn. Cd, A R REWMLT)), BACHER
54(Na,S,05-5H,0, g5 WAk ), Z B #(CHsCOONa-3H,0, ik 2R 5 8 ), Z B (C,HsOH, 95%,
Bl AR IR A F]), DGR, & Ai(CCly, CHCly, AR [EZ58EFALAAFIAG PR A ), &K
HCI. HNO; (AR g AL ZEAFIHIRAF]), LFR(CH;COOH, AR Figfbaikile) ), LB FK(EE
56 % F i) o

{XFE: AN WG O TH(U 51008,  Eifg oA S A R A F]), BOAHL(TDZ4-WS, 1R sk
B AT KA R A, pH 1H990 YLAVLIA /M X #), HFRF(TD-2002, i Egik SLioA #8472
Al), ABAKHL(AKDL-1-16 %Y, RHERERE T S230 & AR & &) ). BN T). Bk, &5, &,
Eea ., AHEMCET). BREGET). EHEE 132, 2R HET) BEIEBIRCE ). pH 4t K

KB LS
22. WEiE

WREGR A IERIGTE, EH Lo(3Y)IERZHR, HrhaliCRAZ A (pH), ¥KIEB), SN (C)RIHN
(D), WEREKFWZE L, Zn F Cd FE R BERR /e BV, I E 2% 1R Sobn i il 28 W35 2,

MR IEAZ R AR BETE, B9 NP KRG T 1~9 5, HRHE SN 7 BOIR B M R SRR N — 52
BB E K, REHZEE /KM 200 mL, A& IRE A& r#onE, I BT pH, M
ERTFE RN G, P S VAR, B 0.45 um JERSENEE, UILIERWOLEE, XHIERR
WLk, 3RS IIREE, HRHEA3UR% =(C, —C, )x100%/C, , Kf: Co ly Zn®*FI Cd* HMILE R &

Table 1. Factors and levels of orthogonal test

#= 1 EXAEERRSKER

KF A(pH) B(##%) (mg/L) C(mffa1) (h) D(BCE) (mg/L)
1 5 5 05 25
2 7 10 1 50
3 9 20 15 75

Table 2. Conditions for the determination of Zn and Cd
52 2. ZnFCARYNIE &1t

WE TR Wk i h £ EYEES
Zn 535nm A=0.1094C +0.0008 0.9987
Gd 515 nm A=0.0188C +0.0025 0.9975
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WFE, mg/Ls Co IR N7 45 AR 4 Zn® R CA™ (BT SRk, mo/L, 4355 Zn™ fil Cd™ R,
ARSI R 7 M i .

2.3. REEHHEHRR
ASCHI T SN B 75 B OSSR AT LU Langmuir-Hinshelwood [11]5) 7 246 81 S ik -

__dc_ KbC W
dt  1+bC
s KA R T 1) S5 BS54 b——15 [ 14 IR B R R P A SR 1 4
R BEARIGRS bC <1, (1)3\nT 51k
v=-9€_kpc ke )
dt

Ao, k= Kb, B, RREEN RN, MR,
i (Cij it ®

0

B IN(C/Co) SN H] t BRAMER R, R Kons RN R A 3 H 2

WG FE: AEBINEA 75 mg/L, WIGEIKE N 20 mo/L i, ZEASFEIM pH & LE T, XFF4%, 505
JEAE pH 9 FI 5 B, WILGRIREE N 20 mg/L i, FERFEMSEINEAZELET, X Zn®, Cd* 45127 pH
99 FpH Jy 5 B, BNy 75 mg/L, FEANFEIRIGEIR BRI AT T, 2 T AEAS [F] B 18] T 1 SRS IR
JERE, I bRuE M AT B R IR, B R AR A ST EARLE Kops, 2211087 B

3. BROT5ITiE
3.1, IEXRELER T

INTRMGZE S Mrids, BRI 4T W3 3,

M 3B, SRR BT 10 L BRI I F RS R A, VR pH. RS RN E. &8
BT IR FER SN ] o X F4R KU, 249 pH D 5 IIEHE R BR R IR, 2 pH BHiE R IRHE, KBRE
TSR BRAR , 17 7K (R PR S BN TR i AN W e, LR PO, BB RAC. B 3 P RbRer
M EEH G 4R ALB3C3D2, HARKM A LR SEAHSE 2, pH A5, WE 20 mg/lL, KMET[E
1.5 h ULk, #niE R 50 mo/ll, TEXFFKETMIERLE, WI0REREN 98.2%, KT 3 Ak ik
N 96.8%; A TEBREERUL, 24 pH v 9 IIRHEZBR A AR, X pH IZHHE KIEHE, ERRERER
e, UHAEBRMERIRHE, LERREIEAME S, % 3 b RREE N REL A SN A3B3CLD3, Hik%
8 pH SN 9, #E 20 mg/L, NEFE 0.5 h BL L, &N 75 mg/L, Zid R & 4F T IR RE:,
BrR %N 95.4%, KT45 8 RIS 2411 T 1 93.4%, Y77 LUk BIHEGhR#E . A T B-AE AT 47, BRJER
P26 NTEEFAR B TIRIE J 20 mo/L, [SEIHE] 1.0 h BAE, RBin&E Ny 75 mg/L, SE1E pH =5 &2
BJE, FTE pH =9 TN REREE, AAT LUARHEBRAE .

3.2. pH X%%. WEBREHRME

N T EAFRIBEIE pH X EE. SR L BRI AN, 2] BOK FIRIRU R 20 mo/L, BN 75 mg/L,
SNIRFE 1 h, pH BIETVERN 5, 7, 9. pH X, SRERRRAEMAIE 1 FR, AL A DURETER
WHE N, BEE pH KR, FERIEBRRIZETION, TR K LERAREEN . HifE pH Oy 5 I, IR
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Figure 1. Effect of pH on removal rate of zinc and cadmium
Bl 1. pH Xt5¥, w"EMREFNFN
Table 3. Result of orthogonal experiment
< 3. EXXRELHER
P (") (B) ©) (D) Zn** Cd?*
s pH 7 P (mg/L) i ] (h) Fhn & (mg/L) LIRZE(%) LB (%)
1 1 1 1 1 52.7 74.4
2 1 2 2 2 57.6 86.7
3 1 3 3 3 63.2 96.8
4 2 1 2 3 67.9 63.1
5 2 2 3 1 65.7 55.3
6 2 3 1 2 78.4 81.1
7 3 1 3 2 87.9 725
8 3 2 1 3 93.4 59.3
9 3 3 2 1 84.7 51.5
Kz 1 57.83 69.50 74.83 67.70 Tz, = 651.5 Teq = 640.7
Kz, 2 70.67 72.23 70.07 74.63
Kz 3 88.67 75.43 72.27 74.83
Rzn 30.84 5.93 4.76 7.13
Kea 1 85.97 70.00 67.10 60.40
Keg 2 66.50 67.10 71.60 80.10
Keq 3 61.10 76.47 74.87 73.07
Red 24.87 9.37 7.77 19.70
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EF) T 90%LL I, WIERRPERT, BtHA S0%AA T . SZAHRERILHTE pH N 9 B, BRI LERRIA T
T 90%LA b, TTERRTERS, R 50%% 1. SIS AR A A R T SR B AR I ek, X
BRI, 386K HOUR BEAEAE A3 S B [l A5 1 T4 S 1) 07 b AT, Rk 4R AE 5 mAEmME & F T, 2Rk
5y B A A I BR AL, R R NI M A o (B E BRI (0 25 1 T TR 25 B,

KR OIREE, OH MmN E Fe* 5 Zn™ A8 s Z05EY), 1 Fe(OH)s, AR PR HIThAE, XTEERILBRE AR

24 Zn?* Al CA** (IMIUE FE 59 20 mg/L, I8 JE TRk &Y 75 mg/L, % F AR pH E, &R

PR 5 Zn? R Cd?* [ gl A At i ] 2 R, FOW I REE R H UL 4.

Ln C C/C)

In (C/C)
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Figure 2. Reaction kinetics of reduction of zinc and cadmium with reduced iron powder at different initial pH
E 2. TEI¥E pH TR LR EE()FR ()R R sh F fhzk
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Table 4. Apparent reaction rate constants of iron powder with Zn?* and Cd?* reduction reaction under different pH
= 4. NE pH TIEEMSM S Zn?' F1 Co* R IRV R RIRR E 5

pH y=k,t+b zn y=k,t+b cd”
Kovs (%) R? Kobs (%) R?
5 y =-0.0153t - 0.0153 0.0153 0.8433 y =-0.0125t -1.723 0.0125 0.9626
7 y =-0.0178t —0.3894 0.0178 0.8276 y =-0.0209t —0.2446 0.0209 0.9516
9 y =-0.0206t -1.123 0.0206 0.9681 y =-0.00625t —0.7636 0.0062 0.8075

M 4 T LLE R AIME N5 0.91757, 0.91114 F1.0.98481, i In(C/Co) 5 t I B Ay £k AH
KM, RIEFEARTE pH 245 F, B JEMPR X K Zn (38 SR R 75 A HE— U B8l 112

FAN, N RHEBAE pH N 5 I, S 0.915, pH N 7 B 1.063, TfiLE pH N 9 IS 1.246. LK
ROEAFEE pH M KIMIE R, KRR KA I G R TR I ERR, BIE X BB T I BB BUR
Bebf. JRINAET Fe MIIRIREEIFE Zn HILF, FTLA Fe RAHEIE Zn WA R oK. RIS,
BEORAE T P AEH] AREHAIEIREE, B AERR T 25 1R T I SRS 2t B A 1 o T8¢ 1) £ BR e i
WRAEBPE R, RUABRIER AT DRt OH™, M F=2E R EE, 774 Fe(OH)s LEEY, XeEH 1
H, WA R EBR. 8 FRTIR: 7550800 55 A4 FH 3 S I Bopy Xof 8 10 25 Bk A i 1 o

M2 4 FTLLE R IO4E N 518 0.98026, 0.97596 A1 0.90956, i In(C/Co) 5 t LI H RAF i Z Al
KM, RUTEAIE pH 001, SRR 5T K Cd 18 S R/ A — R BB 1% O i
W, YRR S, BORTERRYESRAE T, FLL, SRS YR ST 23 2E A [H], X Fh[H] I 7~
A nt e A R EE R, AR S IR IR . SR JE . R IR A 2 RV T R B IO
PIGR B TR )5 o BT DEX FOE LR IPE RN, W AR B TR R E M 2Bk BEE pH rI3s i,
WP KRR OH M, BAR AT DUERR /- R Bl TE , (HS2 H A [HIE R, B b2 B - A 1E
P P BN 2% P -

3.3. #MEX Zn* F Cd* KEFAENE

N T IR T BN Zn® R CA* R BRI R . 15 IR K (T RGYR A 20 mg/L, Zn?*ff) pH N
9, Cd™*ff) pH A5, [N AR 1h, BN FIEYTE R 25 mg/L, 50 mg/L, 75 mg/L. #hnEx Zn*
N Cd* LR RAFEMAE 3 Fion, WE 3 r LIE H, BEERESBONEMIE N, Zn® /i Cd™ i LR RE
W, RCA, EROINEN 0.025 mg/L B, R SGEEAA IR BRSNS NS 2 05
KBk, TEBOINE N 0,025 g/L i, Zn*Fl1 Cd™ KRR EAR . BOINEA 0.05 g/L B, Zn®*Hl Cd** ) L k%
NS 0.025 g/l A RN, 4838 nE S 0.075 g/l B, LBRFIAR T HRA. BT, BinE
X BRI LR R .

2 Zn* IR E A 20 mo/L, S8 pH oA 9 BIRHE, Xt FASE M 30n &, JL3h Jr 2l th 2k an & 4(a)
Fivme 24 CA* IAIMRURIE N 20 mg/L, [ pH 4 5 [, T ARE BN &, Hzh e £ an &
AbYFTR, ARFEFINE TGRS 5 Zn? A Cd®* s S 2 W0 5 v 13 28 3 B 0L 6 5

M5 LA, BEE IS B BN A R 3G, Zn MR R BEARE AR S, 1R BRI
Bt R IR TR N & 25 mg/L. 50 mg/L A1 75 mg/L, Zn ) Keps 1523514 1.805, 1.314
1 1.246, R*EZ>5H14 0.9211, 0.90157 A10.98481; Cd ] kops 123514 0.739, 1.448 F1 2.1, R* (51K
0.98206, 0.98025 F1 0.98781. FLMi Zn®* Ml Cd* [k [ Nl 1 2 1) 53— B8 B IR 3 R iR SR MR i i
VA 3 TR R )R PR I KT A ) Ll R T AR AR AR I R S S A, AT A Zn® R Ca® 4R Ak T
Z RIS . R, LBRET R E RS, I JFE SO RO, R S AR
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Figure 3. Effect on the removal rate of zinc and cadmium of dosage
B 3. fmExtsE, WERENZI

-1.24 '\ B
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Figure 4. Reaction kinetics curves of iron powder with Zn and Cd reduction reaction in different dosage

B 4. FEHEME TER MK S (a) Zn>F0(b) Co™*HIR R &) F15 dhk
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Table 5. Apparent reaction rate constants of iron powder with Zn?* andCd*reductionreaction under different dosage
=5 TRBMEBTTRMEIMS Zn*F1 Cd* ik M ARV R RiR R 1

zn2+ Cd2+
BnE (mg/L) y =Kt +b y=Kgt+b
kohs (hil) R2 kobs (hil) R2
25 y =-0.0132t - 0.7895 0.0132 0.9913 y =-0.01245t -1.7213 0.01245 0.9651
50 y =-0.0135t -1.1503 0.0135 0.9359 y =-0.02538t —0.7299 0.02538 0.9915
75 y =-0.0207t -1.1165 0.0207 0.9681 y =-0.04789t - 0.7021 0.04789 0.9082

3.4. FIAREXTSE. WEMREHZIN

MY R G R TS R K WIAE IR FE X, AR R BRI, iR pH Sy 5, BRI RIS pH O 9,
SN TRIERA 1 oh, N 75 mo/l, WIMRWRIEE R 5 mg/L, 10 mg/L, 20 mg/L. YIGHAEXTEE,
ZERF MR AIE 5 B, ME 5 Sl LUE AN RV A6 IR 5 1 R 7K A 2 06 S S 2 ) FA) e fid = AR R
MNITASE SR SRR 52 BN M . BEAE VIR IR EE (AN N, 88, BB LBRBLEAWIIGE K. Hp, YRk E
J95 mg/lL i, EFRFERA 70%AE A, WIEHN 10 mg/l, EREME] T 80%%, WE AN 20 mg/lL, %
Kig K, K27 90%% .

IR JE B IR 75 mg/L, B pH A 9 IR, ST ASFER) Zn® E AR, B )12
AL 6(Q)FTR. 24ib F IR BN &)y 25 mg/L, B pH 5 BIRHE, 3T A CA* AR
WRE, Hh A i & 6(b)FiR. EEMEEK5 AR E Zn> R CA™ I T BN AW S R 2R 5 %
W3 6,

M 6 B AT LLE Y R? AR /N Sl & 0.91009, 0.90476 A1 0.98481. it BHAEASF () Zn® WItAMk
JE NI R PERR G Zn® R CA®* (22 B AT B AR G M. 24 Zn® AN CA™ 9K 5 mg/L I, Zn** il Cd**
FR) Kops 235011 /9 0.833 1 1.542; R KJEAE Zn® 1 Cd** ¥ 10 mg/L I, Zp5likF] 7 1.251 F1 2.852, TAE
Zn®* H1 CA™ IR EE A 20 mg/L B, Zn?* A1 CA® [ kovs 73 AT 1.246 F10.739, M3 3 AILLE H Zn® HWI4G
WEAE 10 mg/L 1 20 mg/L I, & 1) Kops FHZEAN K, Ut BB AR FE T AN 22 REMADE SRR 2ok B 1 KB R 3
ififF Cd®* 7EHK FE i 10 mg/L 258 20 mg/L I, Kops FIZEALEEK, SOBL T Co® B B A2 R MAIE S R Ay
FBr CA IR E BN K.

3.5. RN HT

FESSIRVERIZ6AF T 5 W BRAK FOAANER S, B0 AOBRORD 2 SV B HY A RS (B R S R A1
AP B AR IR Z o Mo ok A1 K i ) Co* 25 B 4 Ja B 7 S L, ol H . ket
THERUL, BRIFARER LI, N ReEREE, Pril, ERRVESAT T L BRI RORBOA B f 2% AR 4
FEFERIZEAE T, FFAREE 7L, MRITA RBIH TE K E R & 1. RN R
T

Fe+2H" > Fe’ +H,T (4
Fe+Cd* — Fe* +Cd (5)

FERRVE ISR, FRAK IR, Fe SeMPBOKTIESEE 7N, W Fe*, Fe*. BRia
FRALR OH™, Horb Ay — 28 OH 5 R 7K o 1) B 46 J8 B9 1 S S AR Jloont 2 PRI €, 9140 : Zn(OH),, Cd(OH), %% .
W OH 5 Fe®*, Fe®: i Fe(OH), 5t Fe(OH); £%t¥), Hrh Fe(OH), A — & MRItAE /7. WLLE
B AMYUE, Y —EA71E Fe(OH)s, AR MR 1 (E) F AW AT REAFAE . 1T AT DA RER I 5] 3509

DOI: 10.12677/wpt.2017.54009 73 IG5 g% Je fb B


https://doi.org/10.12677/wpt.2017.54009

e 2%

EBE (W

78 4

76

74

72

70

68

66

—&—Zn
—o—Cd

T T T T T

10 15 20

R (mg/L)

o

Figure 5. Effect on zinc and cadmium removal rate of initial concentration

B 5 #MaREXE. WERERNFT

Figure 6. Reaction kinetics curves of Zn removal at different initial concentrations of Zn
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Table 6. Apparent reaction rate constants of iron powder with different initial concentrations of Zn?* and Cd?* reduction
reaction
= 6. BEMHKMEARE Zn® + CA*KE TR MR R MIRREH

Zn* + cd* y=k t+b zn y=k, t+b o
(mg/L) °“5 Kaos () R? " Ko (07 R?
5+5 y=-002083t—0.27404  0.02083 0.81109 y =-0.01234t —1.72876 001234  0.9978
10 +10 y=-0.02081t ~1.1111 0.02081 0.97056 y = 004392t - 0.3333 004392  0.9325
20 + 20 y = ~0.0138t - 0.18307 0.0138 0.82848 y=-0.0251t ~1.18919 00251  0.99336

FEPIR SRV, W] RSB A AT SN SE (R ARATAE o AN I REAL Y : RSk (FesOyur 0 = 90~92) > 7%
2k (y-Fe,05, o= ~80) > £[4kH"(y-FeOOH, ¢ < 10) > 412k# (a-FeOOH, o < 1) > 7l (a-Fe,05, o = 0.4) >
INTT AR (0-FeOOH) [12]. W5k 7 A, 2Bkii S8 A EA[13]. RSHLEER R U :

Fe—2e” — Fe* (6)

Fe’ +30H —e” — Fe(OH),{ @
Fe®" +2H,0 — Fe(OH),{ + 2H" (8)
Fe** +20H™ — Fe(OH), )
Zn*" +20H™ - Zn(OH), ¥ (10)
Cd* +20H™ — Cd(OH), (12)

3.6. 2R =49E] L

w7 FooR, R INE ENEOK, FHBEEAEN RS, BN, R TR A,
kA LR HIE T BR, SREIZETTRR BRI, AR S, R LUE B AT IUTEY)
R TR 5] T, T VAT P LAt b 7 A2 VI 1

ST NG FE RIS AR, 32 7 SRR E AR R . R 5 5 B A 2 P R B F 4 SOR
SRR, LA AR AT R SR TE . IR X BRI R AL R B 2 TR B R R IEAT b, AN
(I A Rk A B A 2 Tt 2 R A AR IE SR 26 E R, & Fe® VRTBUK IR A il — 2%
IR (FesHOg-4H,0); W AR E M55, FesHOg4H,0 Mt &1k a-FeOOH H; X BT B Fe* VA,
Hrp % FeCly fll Fe(NOg)s . {H A& CI & F# A F| T p-FeOOH KL i NO* 8 T4 F| T a-FeOOH
MITERE, {H/2 SO &M FesHOg4H,0 [A] o-FeOOH AHE:AL . MN#ARILTT (Lt FesHOg-4H,0 #4k Ny
o-FeOOH, HAF| T RUF45 i a-FeOOH WL (ERRIESRAMT T, &F ClMEkE B #oK A F T
S-FeOOH A i

4, g5ig

1) EIEVES LBREE. W R ERM R A WI46 pH E, FEa BN EMEE . WIVIMHIKE . 5
A G pH v 5, WEEN 20 mg/L, SRSy 50 mg/L, JMEFAAR] 1.5 h BL R, e~
BRI LR R B ik E 98.2%; FEMIREA A pH N 9, RN 20 mo/L, BRAIIINEA 75 mg/L, [N
k%) 0.5 h LLER, B4 FEr LR Bmik$] 95.4%. N T BT AT, 5o R0 B4 1 e g
IR 20 mg/L, JMFE] 1.0 h L b, ZinEy 75 mg/L, JefE pH =5 BRE#HRE, BAEpH =
9 B FiBReE, HBAT LAk BIHE R HE .
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Figure 7. Produces yellow precipitate (a) at the end of the reaction and magnetic recovery (b)
7. RBIZER A B G IUE (a) AL S BN (b)

Table 7. Iron hydroxide and oxide

® 7. KPS ELIRELY

BmEELy NI REZY]
LR a-FeOOH TRER a-Fe,0;
YA S-FeOOH [Z2R Fe;0,
V475 £ y-FeOOH y-Fe;04
i ECH 4 Fe16016(0H),(SO4)nH,0 W ARERA p-Fez0s
VAVAEax N 5-FeOOH &-Fe,0;
KRR Fe;HOg-4H,0 BRIR #h FeO
PR Fe(OH)s

2) EJRIEANIE IR LR SRR RIT S HE— BRSNS o FEMAEE R 25 R RORDE R ) B R A
WIuh pH A, Be. WVIGEIREL, BEARIBOINGE . SIS AERY], OSSR FFEHE RV . pH B
AN GO R, B R AT AG VR AN pH BT T B, - R B PR S50 (R AN T T v o

3) EAFIZAMIT B R, BRYETPERAE T, SRIEROK PR ESRIER, A OB ET
W o MAETNESRAE T, KA RN ETE, A REY A, XA G2 AR 2 SN TTHE,
I BAT CARENE 3 B A i, BE— AR BRI .

EHEWmHE
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