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W E-AIRMEER CoREN 78 11 ¢/L M Fe WE N 11.7 mg/L & CuSO, JRH . & 13 ¥t 1 5k
B K, S0 FEARARR K EMAN, U RBMM (Na; POOF=ZHIIEANFTHREMB RN LIE, &
WTERARNERTEANAR ARBEERRNRERROE W XREREZN, EEMLN K. S0
ABR0.25 ¢/L R AESBAEHERRBAWRBES 4. 8001 Nay PO, ¥ 12 mL/L, ZERBL A 30~50
CokfE 12 h MBERGT .2 BRI A2 BB F[Fe]<1 mg/L,Cu Kk R <10% KRB

AR,
XRIF B Bk &AL ULERN
h RSB . TF111. 31 XRIRIRE A

AT M FH &R EERRRARE ™R
SRP, TEHK B RELRAABTER. & T
HKETTEKBH pHELAN 3.5, SHBRHARK
(pH=2~) BN EE B E T AR EBBRFPH
®ET.

BRELZAE &R EERRE—BH, 0
RTTEEH 8k & BRI, LA R 1E BR Bk AL 22 b i /Y e
PR R AT EAN, AR FR Bk A A B AT, BAUTIE K bR
Bk X BA AR HAILE SR
RFGKYEE. B LA RAAR VTN —5
HREFTREOMEDY. ALk HEERS
BREZE 10mg/LEG . AETHARERK WL
TREERMFANETER. AXTETENEKETRY
10 mg/L B T B BB ([Cul~80 g/L), 3#

THRERKLZHHRRIA.
1 SLWHERS
11 BARNE

BH . T BB 41 (CuSO, - 5H,0), 4B H
96 % ; 13 AL E (H,0,) K E MM (NaClO) . E H B

i H B 48 :2012-10-15

B (NaClO,), S B #1 (NaClIO;), & i B &
(K:S:0) B B4 (KMnO,) .8 A 4L #1 (NaOH) ,
BB (Na, CO;) R BB 41 (Na; PO I, EfITH
K 43 17 28

1028 . FI 8 ®% PHS-25 ® pH i, WX B R
pH {&; Fl WFX-130B R 7R W43 ¥R E 1 (AAS),
WA Fe WK B ; R A GB 437-93 FrEH ML E
B, AT Cu K E.

1.2 # #

BB — & B/ Tk CuSO, - 5H,0, 5K
BCALEAMB B ORE N 96%0) . T M =04 4%
B, 183 CuSO, RW. mEBE P MA—ERBMEL
FL.REASELEHREHATEN, AVHER
pH{EZE 3.5~4. 0, K& 12 h [ I8, W € KK
Fe &t Cu By E.
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MnO; & NaClO FEG4F" BEMA e
FE—ERRRE. A5 5% AR ELH,
Xf Cu#ll Fe 43500 78.11 g/L #1 11. 7 mg/L By
CuSO, B HAT AL, RJ5 A — & 8 # U IE 7
NaOH, K@ 3. B+ Fe ¥ E ([Fel) & Cu
BRARTTE L

1 FTEAKLFLBREEAN Fel CuRLE
Table 1 The filirate’s [Fe] and Cu loss rate after treatment

with different oxidants

N iA) [(Fe] /(mg+ L™  Cufiik®/%
H,0, 8.98 1.92
NaClO 7.43 11. 50
NaClO, 9. 68 2.01
NaClO, 9.41 1.47
K;S; O 7.58 2.11
KMnO, 7.44 0.72

% 1 7 4. NaClO, KMnO, i K,S,0, MK
BMBREIF, At NaClO b5 M F Cu ik &R
BA,#& 1L 50%, REAHEETEERENEL
F;BRZ KMnO, £ B5EHEBRT Fe NEBR
K .CoiRFEHLR/N BHERBSHWAFTHNE B
& Mn, ffLA KMnO, W R EHBHEAN. £4%
I8, K, S, O fEEALH.

2.2 K;S,0, AR

&2 R K. S0, RAFHEIEAE A [Fely R
LR R 2 M Y K, S0, HEANZH, B
# Fe B H ik 10. 68 mg/L, REEA BIHFE E R
MY K.S.0s MAEN 0.025 g/L B, W+
(FelBp R B FEIEE 7. 58 mg/L; Bk MK K, S, O
WHE,FlE2AH# S TRAL . BLYHARK
F0.25 g/L Bt B P [Fe ] BARRFARE. BiEX
B ,K,S, 05 FIBR M 0.25 /L Bk R B4,

*£2 KS:0; ARNER[FelIER
Table 2 The effect of K,S,0s dosage on filtrate’s [Fe]

2.3 TEApEE

ERMBRELZE P HEARTENA NaOH,
Na,CO; #1(NH,),CO; ¥ i, BRI M ILA R
A Na, PO, fEULTE R AR IE. ARSI AH=
FhsE B A RIYTRE R X R AL)E B CuSO, BERFHATA
B, AR P [Felf Cu MKk EF| F& 3.

£3 FEANEARSKEEH P Fell Culik®E

Table 3 The filtrate’s [Fe] and Cu loss rate after iron

removal with different precipitants

F AL [Fel/(mg+L™") Cu$tRE/ %
NaOH 7.39 1.34
Na, CO; 9.24 12.73
Na; PO, 0.59 8.33

HEIAEF L, ZMHILER F £ Na,CO, R
B Bl PFelk Cu MR R IR  REX
REE XFERERIEBES CuSO, ER GEM
M HEEREIBRAKERBRES KBRERB
Cu(OH),, AT £ BB A BB AL, ERX o 72
FHEFAET KE OH ,BAEMTRERE . HFH
Cu Bk E#i%k. M2 Na, PO, A3 )5 K38+ [Fe]
#0.59 mg/L,Fe & BH BREMK, X £ H F Na, PO,
KEERT HPO,> #1 H,PO; ,Fi# 5 Fe't 43 B
BT Fe; (HPO,); 1 Fe(H,PO,); MEBFHITIE, X
BRILIEY 8 pK,, 4 Bk 30. 9~32. 3 #1 26, 6~
27. 4% &5 E PR ,Na, PO, BB B RBR #F,Cu i &
AN K 38 Ay % B R K 0 DL T .
2.4 NaPO, BRRERERAEM

ARUEVLIFEF 5 CuSO, W F Fe B FHEAE
FEor e fik, TR Nag PO, Bl R — EWERER, &
"MAN T BEH. & 4 IARKER NaPO,
W B85 BB [Felf Cu B4R & .

F4 NayPO, BHREXNER FelCuMEENEM
Table 4 The effects of concentration of Na; PO, solution on

filtrate’s [Fe] and Cu loss rate

K:S;0, A&/(g+ L) [Fel/ (mg+ L") Na; PO, ¥EE/%  [Fel/(mg+ L") Cufik®R/%
0 10. 68 1.2 0. 56 7.78
0.025 7.58 2.4 0.54 7.92
0.25 7.39 3.6 0.48 8.02
2.5 7.45 4.8 0.44 8. 34
5.0 7.20 6.0 0.59 8. 33
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Hi% 4 T Ba% Na, PO, W BV ROH N, 28
W R [Fe] W BEAE » % Na, PO, 75 WY JE W 4. 8%
Bf, [Felik B8 /ME 0. 44 mg/L, {6 4% 48 in ok 5
BB SERMARER; Co ifikRy
Na, PO, %MK BRI 1. » B Cu B4 2 B BE VT3 A
WO B0 R KT, MW E AT 4.8%,Cu
B 5k R B A AR HE RS, BT UL, ER R S T 2o
Na, PO, WKL 4. 8% HH.

% 5 %% Na, PO, BHEE W 4. 8%, R
£ 19 Na, PO, W% 8K/ MW [Fel. 3 5 T 40,
BE% Na;, PO, WU BB A, BB Fe & BRBME
B WRERESARABEARRE, Y
Na; PO, BHWIMA RN 12 mL/L i}, B F[Felh
0.52 mg/L, B MK RBEFH Na, PO, 7 M N A

BEEMAFEEE. Bk, Na, PO, #5EMEN R
12 mL/L.

£5 Na;PO, FHARMEHEFeIIEM
Table 5 The effects of dosage of Na; PO, solution on
filtrate’s [Fe]

Na; PO, AI&/(mL - L™") [Fel/ (mg+ L1

4 2.73
8 0.99
12 0.52
16 0.3
20 0.22

2.5 XK@BRENKER

T mBRERERKN B, BRE MR Fe &
B, XNERASIRBERH Cu Bk BLEEER,
SF Cudk N 78.11 g/L,Fe Pk FE X 11. 7 mg/L
) CuSO, JF¥#, REHE B+ [Fe]<1l mg/L,Cu
PRE<I0NMIARZB T REREHBR.

B 1 AARFK R E T BRBEBUR KX H il k.
ME 1 7T [Fe ] bt /K % 18 B 49 FH i 0 A B3 oK,
ERERN0O~70 CHEEARLHEMER. BEXT
70 CRERBRE, YKMBEBER 50 Cr,[Fel=
0.93 mg/L; 4EEMN 30 CHZE 50 CH,Cu B
KRB SRR, LT BN BUAK, XTESRE
%t Fe 1 Cu ULEEM M LB MR HIAMEMFX. &5

LR BB BRI B A K AR IR BE R 30~50 C.

—m— [ Fe]
—A-CuffikE

=
(el
Cu % ®E M%

[Fe]/(mg- L")
< — N W w (=2 ~l o] =]

3.0 4;) 5IO 6IO 7.0 8l0 9I0
AR /T
B 1 KRB IERTIER (el R Cu %% MW

Fig. 1 The effects of hydrolysis temperature on filtrate’ s

[Fe] and Cu loss rate

2.6 JkfRESiEHIR M

%% 6 ALK E )G BB P H[Fel B3R
6 ATE i« BE A K o R 43 b, SR AP [ Fe ]2 BL32
WIS, LK e ElE 12 h B ,[Fe]=0. 67 mg/L,
/MF 1 mg/L, BREKBUR BAR ; T 428 5E KK A it ) 2=
15 h,[Fe ]/ B34, B K A B 1] 485 12 h 5[ Fel%E
FEa5E. FTLd, BRBE R Bk B IR AE K AR IR E 28 12 h

*k6 XkMHEIXNEBHFelEM
Table 6 The effect of hydrolysis time on filtrate’s [Fe]

K@ el /b (Fel/ (mg+L™)
3 6. 20
6 2.81
9 1.25
12 0.67
15 0.62

2.7 BEIZHU4HNBE
GEARBHTIVHRERERERENEET
R 0.25 g/L BB A AR K.S,0, FFHFE
SEALE B EE B A TN Na, PO, , oWk F f1 A
B9k 4.8%F 12 mL/L,7E 30~50C F/K# 12
h, BB AR TZAHTHITEEG LR,
PR3 P [Felfl Cu MR RII TR 7.
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%7 BEIZSEGTRHEB[FelM CuiRLR
Table 7 The filtrate’ s [Fe] and Cu loss rate under
optimal conditions

KRR/ C [Fel /(mg+L™") Cu#ikE/%
30 0.52 9. 60
40 0. 68 9.12
50 0.95 8.63

BRI .ERETZEAGT, HEKRERE
#) BT BB A [Felfl Cu B ARBERB AR
MBS G E BB KT & BB, HE
BEiAFI[Fel<1 mg/L,Cu #l & R <10% K HE B Bk
PR,

3 &

(DX CuMiFelkERH N 78. 11 g/LF11.7
mg/L # CuSO, FW#17ERE %M H.O,,NaClO,
NaClQ; ,NaClO;, K; S, 0; 1 KMnO, 7SH A6 8 F,
LT LB, R R K. S, 0, MBREBRA
A8, 36 HAE R B BR ki AL .

(DKS0 AERSVHBREBRREAAR, HES
K2 IR BN 0.25 g/L B Rk R .

(3)i 5t NaOH,Na,CO, & Na,PO, =#ITlE
BBk BCR Xt 1, Na PO, MR BIE T
AP, BB AR N R R B UL IE A

(4)Na; PO, FH W BN 4. 800 BT, [Felik B
B/ME 0. 44 mg/L; BREBR 5 Na, PO, WA E
BIEH . BY4HAE KT 12 mL/L B, [ Fe]F4K 3 %

A4, Nay PO, W BRAEFEN 12 mL/L.

)T BRI B AE KRB E N 30~50 C, &
K@ E A 12 h

(6) TV SRR E BRI AL T 208 - F AL
K,$0s MMAER 0.25 g/L, RO B HEE
WAWREMARSFI N 4. 8% H 12 ml/L BUTREN
Na, PO, ¥, 7E 30~50 CTF /K 12 h.
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A method of deep iron removal from industrial copper sulfate

HUANG Yaolin, YE Fuhua, DU Kun,ZHU Manmi
Guangzhou Solderwell Electronics Co. Ltd,Guangzhou 510663 ,China

Abstract; The copper sulfate stock solution with Cu concentration of 78. 11 g/L and Fe concentration of
11. 7 mg/L was made from industrial copper sulfate. Six different oxidants such as potassium persulfate
(K;S;0%), and three precipitants such as sodium phosphate (Na;PO,) were chosen to test the effect of i-
ron removal for comparison. The influences of the amount of oxidant and precipitant, and the hydrolysis
temperature on iron-removing efficiency were also discussed. Experimental results showed that an oxidant
K;S;O; after fully oxidation with dosage of 0. 25 g/Lslowly dropped into the precipitant Na, PO, solution
with concentration of 4. 8% and dosage of 12 ml/L copper sulfate solution respectively. Hydrolysis at 30-
50C for 12 hours and full filtration, the final solution with [Fe] <1 mg/L and Cu loss rate <10% would
be obtained, showing the deep-iron-removal from industrial copper sulfate,

Key words: copper sulfate;iron removal;oxidant;precipitant



