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Abstract

To reduce the cost and enhance the magnetic flocculation effect, coal-fly-ash magnetic spheres (CMS)
are processed by ball milling and used as magnetic seed material for magnetic flocculation and se-
dimentation treatment of high turbidity mineral wastewater. The process parameters of ordinary
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flocculation were obtained using CaCl, and APAM as coagulant and flocculant, respectively, and then
the agent regime of magnetic flocculation was determined with reference. Further, ball-milled
CMS were used as the magnetic species for magnetic flocculation and sedimentation of high tur-
bidity mineral wastewater with the assistance of the magnetic field of 250 mT. The settling effect
of ordinary flocculation and magnetic flocculation was compared, and the influence of magnetic
sphere addition, addition method and other factors on magnetic flocculation settling was studied,
and the best process parameters were obtained. The results showed that under the conditions of
3.2 g/L of magnetic sphere addition and 250 mT magnetic field, the settling speed of magnetic
flocculation was improved by 48% compared with ordinary flocculation; the transmittance of su-
pernatant reached 84.2% after 10 min of magnetic flocculation, which was 6.7 percentage points
higher than ordinary flocculation; the final volume of tailing sludge was reduced to 42 mL, which
was 40% higher than ordinary flocculation. It was shown that the efficient settling of magnetic floc-
culation could be related to the coalescence effect of CMS and the magnetic adsorption bridging
effect.
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FHRER Ve in T AR, HENB T BRI KA, TR RGR IR YE K . TS KR — 2 A E AR A
WIWRL A B &R, AMEEH KER BTN, 17 HA R A, B RAER S A FE 1] [2] [3]. %t
T Ve A DT R () v ek A 0T K AL BT R e, BN PR PEAT A0t g A b 2 €00 A 7 1) B A [4] 0 PRI,
PR T 7K ) R A I Ak B A 1 P T AR R IR, R R K A IR AR B T R R — o
07 7K HME DAVE 75 A 3 1) 3 22 5 R TE T~ B M 4l /N REAR A WL T FLAeg S S A SR T M o, s G DL
IR TR B R T B e o R A [5]

HAT, LT [6]2 b B i B 4 R /K s P v, 38 I N TR B8 711 R 2358 7] 45 B V7 UKL T B
BRI 2V, IR IR . SRR, S EEAKEE B S E TR, DIRERCRAME. R, 4
WEET WDKK AR 2R, AR RUTRE A 2, M DL IR I RE 77, TEVE S TR .
TIREUIESN S, NTERL. B TR EEER BINB5KETERERE[7] [8] [9]. Hr, REZBH AR
WA G R AE AR AR S J), BRAER . B . B A s gy, JEEE ST 5 K1
TEFL[10] [11]. 7 5T R BH , WL ZRER AR AT MG ST i BE R 4095 7K [ P i A5 e, LA T e B R T ¢ [12] [13].
SR, BT 280 RO RARNME, RS S 23, AR IR R [ P AMG 5 2 3 i kAT
TIRIT, WHTIESEN[14]LL FesOq M REF IR @il BE K M EE . COD\ UVosg I ZEBRIEEAT THESE, 4553
T, FesOu NN 20 mg-L™, M. COD. UVqs EFRFRHIILE] 96.4%. 78.7%F1 27.7%. fHE R
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Figure 1. Flow chart of magnetic flocs formed by magnetic species and contaminants in magnetic flocculation
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Table 1. Variation of composition of CMS before and after ball-milling

5= 1. TKEERIE CMS BRI 251k
R 2R Fe (%) Si (%) Al (%) Mg (%) Ca (%) others (%)
Y4H CMS 8.75 56.43 25.62 2.92 4.83 1.54
EREEJ5 CMS 75.86 8.25 6.86 3.87 2.62 2.27
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Figure 2. Magnetization intensity of CMS before and after ball milling
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Figure 3. Variation of tailing sludge volume (a) and supernatant transmittance (b) with different CaCl, dosage
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Figure 4. Effect of different APAM dosages on tailing sludge volume (a) and supernatant transmittance (b)
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WA 0 7 30 2 X R 23 = A — e s, [RLETE CaCly,, CMS A APAM ¥R N7 518 4 mL,
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Figure 5. Variation of tailing sludge volume (a) and supernatant transmittance (b) for ordinary flocculation and magnetic
flocculation. The inset in Figure (a) shows the comparison of the effect of ordinary flocculation and magnetic flocculation
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Figure 6. Effect of different CMS dosages on tailing sludge volume (a) and supernatant transmittance (b)
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Figure 7. Changes in tailing sludge volume (a) and supernatant transmittance (b) of magnetic flocculation by magnetic spe-
cies dosing method
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Figure 8. Schematic diagram of the formation of magnetic flocs
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