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Fig .1 EDS-NSS spectrum of composition Elements in Iron Slag
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Fig .2 EDS-NSS spectrum of composition Elements in flyash
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Table I Raw material composition of slag and fly ash

TTER 0 Ca/ SV Fe/ M/ Al
4y Ca0 SiO2 Fex0s MnO  AlLO;
Slag JTLE K& 19.90/ 627/ 934/ 3.15/ 3.15/
WEE /% 4141 2786 1343 1290 4.07 436

<

Flyash L& X sy 088/ 1778/ 12/ 0/ 1347
ST EE /N T 1.66 2434 3.27 0 17.65
1.3.2 IR %

WESTE (Slag) 5E—EREMHERIE—
EREREEIMABZOBEMES, KBz
B, £-TRETRN—BAE, H9 Cav Fes
Al TR UK IEH T HER, 7 Mn M Si
MENUMENE THRRTEREERES, BRE
AT HBRH B P CaC, EXFHIE. NHEE
FRUEWR, KA KGR FRBOEHE € &4 Fe*.
AP IR E B RERD P AT RIE. B
K (Flyash) # Fe’*s A" BH AKiHER L. #
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Flyash JEMR 4, J2 M — € 1) Al/Fe BE/RELIR G,
£ 80 C F 2181 A\ 1 mol/L ) NaOH ¥ ¥, ¥
Ak B B=3(B=[OH]/([Fe+Al])), 7E Jz B JF 441 i

— %€ & NaClO &, Bh1k e it 2 A Fe®* #id R
N Fe*. RN 2hJE, A, f£30CHKRL 12h, &

T RP R RS TS (PAFC) .
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Table 2 Particle size composition and ash content of coal

samples
L ZH R /um
Gl 500 ~ 200 200 ~ 125 125~75 < 75 "5
TFIEREWE 1% 7.8 25.80 28.90 48.50 57.59

ZARERE IR SR R A,
AR o

(2) SB6ZUEEF: 7 h RS
BE&FEE (PEC), W 0.1%; H
(PAFC), % 0.1%.

(3) LB FIEREIA 772 B RE T LA
B HITRESER R K Bl B KRR
500 mL &, IMA—ERKZH], s
fa 10 ARG R, EHEFDS, ##EDIF% 10 min,
BB 08 WO 5 HaZ e %, RAr i B TR SE 5

MR

2 ZRE53%
2.1 Fe# AlZHSH
DUk IR RO R 1) Fes AL B N HR
WHFR, KRR E SRR KE. E
WL BRVEIRFE. BRI ) R R R R 1
Fom, T E SAE 2 1F R Fe™'s AP VA HH R
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Effect of hydrochloric acid concentration on the
extraction of Fe and A
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Fig .4 Effects of L/S ratio on the extraction of Fe and Al
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Fig. 6 Effects of leaching time on theextraction of Fe and Al
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BEAT, 2.0 h FER AR BE R, KB T/,
NI B0 HH 2 2% o DRI, 8 S BB 1] A 2.0
2.1.5 BRIBE R /NG

ME 3 ~6 ATUEW, FE—FRT, 2 MK
B Fe''s AP IR H R 2B A E M, BER
AR AR IR AL B KBUHE . 2 FhEE AL
PR YL T F'*, RBRTERE FRHRNA

64, SR Flyash # AP* 3% H R & T Slag, it
WIS BRI 1Y Flyash KA Si-Al 8 (1) W A8 45 (1)
PR 0 g8 BRTIAR, DASREL Fe™ I AP B
RUFENBIR, 2 FRERE BRI AR
BRI DY 5 mol/L W& LL A 3 mL/g. BRIZ I [H]
2h. BRIZIRFE 85 Co TEMLAMF R, Slag B H
# 95%, R H %N 65%; Flyash £k i H %
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RECEBS, AT HF &) H A [E Al/Fe B8 /R b 28 5% 57
(PAFC), ¥ AR Al/Fe ] PAFC 4B A E) %14 T HY
WRIEK, EHEBRKZETELR 3.

F 3 AlUFe (EE/REL) %t PAFC R 4sEF

Table 3  Effect of Al/Fe(molar ratio)on the flocculation
performance of PAFC
B n(AD :n(Fe)  1:0.10 1:0.24 1:0.44 1:0.66 1:1 1:1.5
PAFC # n(Al) : n(Fe) 1:0.28 1:0.35 1:0.56 1:0.68 1:1.2 1:1.8
WK LEBBIE/% 8 8 8 91 90 88

B 3 A A, BEE AlFe B /R Hh ) BRI,
PAFC BEEHERE G MG WD, HAMESSE
W3 n, Fe''s AP EFRRE DUAH B B8 1T K7
RERRK, ARANEAFXEHETFHEZEE
HKEY, BRYNFRELEMNE SR
U, GkEEM K Fe B8, B F RI/KMBBEEKRT
AP 2B E RER VTR P, MM ERERE
HKEMIERD, F IR bR
FERMPIRES M, B&ERKENTE BB,
Rt T Arr i R BRI AR PV, ¥ PAFC
(e R AT RE S AR I BE 0 TR BE, R T VR sk
YERETFRE. HBL, #EHIGF AVFe BE/REL, A RBfEEk
BKBEMREEIFMRRME, XK+, AV
Fe BE/R LB AELL A 1:0.68 -

2.3.2 JURR A [R] R B %o B U8 7K 28 A R ) R i

B TEBRRKIKE R 35 g/L, PAFC(1:0.68)
PAC. PFC EEHIIEBIRER 0.1% PP MEZMGT,
BRI RSN 100 mg/L B, LB IR
BERMRBGCENE, ER LA 8.
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Fig .8 Performance comparison of different flocculants
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ffh AT, (ERAIR MR F 0 TR AR Y,
BI{f PACHI PFCIRERAE, REURBRT —
SERERRE, BHEENEMEE AWM PAFC,
XEFEAREAMNIE (PAFC) F Al-Fe &L R
MRS LEWABEEN P, FRTREEMES
HBHREY, ERELSEFRT Lk s B gk
F12.45, Al-Fe Z 1@ F2 0T 7 R P9 HR 45 4 B
B3R ™ T PAFC X5 4 i M 32 RE 77
3 4 #

(1) EAEERE R BARE KRB IR
) Fe’'s AP H#ATHBFIM, SR T PAFC.

Q) FHEFEZEERREAEEREEN
Fe''s AP BESH: HBRIKE 5 mol/L, WE N
3mlg, RIZIBE 85C, BRRHTIR 2 h, ZEMFKHT,
Slag ZRHIVA HI 2R 95%, HRAIVE HHZE R 65%; Flyash
BRI H 2R 90%, SRR H A 70%.

(3) ¥ A" B FHEHE %M T B Flyash 38
WA Fe'" B v %K T 1 Slag IBMIZ A [ L
BIEE, BHHHARE Al/Fe BE/R LB BEH (PAFC).

(4) Al/Fe EE/R &893 PAFC F K Y8
RIS, TS i 24k T B IR AR 45 4 1)
B KB MM R/ B RIE R R I
PREEERE, SEEMERETERE—SHME , Xt
FHEVEKEE, Al/Fe Hiy 1:0.68 ) PAFC kRt AL
RIB

(5) ¥ B %A PAFC(1 : 0.68)s PAC. PFC &
PAC-PFC iR & S BCH A 3 M % 5 T IR IR K,
ERBRRIMEMARXHET, PAFCAERENE
Bikge, RIA LBEBBICREH, 15 95%.
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Preparation of Polyaluminium Ferric Chloride from Industrial Solid Waste and its Application in

Coal Slurry Wastewater Treatment
Sun Yingjuan, Zhou Xuan, Yue Lina,Huang Baoli
(Zhengzhou Institute of Multipurpose Utilization of Mineral Resources CAGS, National Engineering
Research Center for Multipurpose Utilization of Non-metallic Mineral Resources, Key Laboratory for
Polymetallic Ores' Evaluation and Utilization, MLR, Zhengzhou, Henan, China)

Abstract: Polyaluminium ferric chloride (PAFC), an inorganic macromolecule flocculant, was prepared from
iron ore slag and fly ash by acid leaching, polymerization and ripening, and used in the treatment of slime
wastewater. The results show that the optimum conditions for the extraction of Al and Fe were as follows:
hydrochloric acid concentration was 5 mol/L, the ratio of liquid-solid is 3 mL/g, the leaching temperature
was 85 C , the leaching time was 2.0 h. Under these conditions, The leaching efficiencies of Fe and Al was
95% and 65% in the Slag and the leaching efficiencies of Fe and Al was 90% and 70% in the flyash . The
flocculating performance of PAFC with different Al/Fe molar ratio on coal slime was investigated. It was
found that PAFC with Al/Fe ratio of 1:0.66 had the best flocculating effect. Flocculation tests showed that
PAFC is better than that of PAC, PFC and the mixture of PAC and PFC, and the permeability of slurry
supernatant can reach 95%.

Keywords: The iron ore slag (slag); Fly ash; Acid leaching; Polyaluminium ferric chloride (PAFC);
Flocculant



