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Abstract

Leaching heavy metal contaminated soil with chelating surfactant has a significant heavy metal
removal effect. How to treat this kind of eluent to meet the national discharge standard is one of
the key factors in whether chelating surfactants can be used to restore heavy metal contaminated
soil on a large scale. In this paper, the purification process of tailings soil eluent containing chelat-
ing surfactant was studied by the combined technology of Micellar-Enhanced Ultrafiltration (MEUF)
and Nanofiltration (NF), and emphatically the influence of transmembrane pressure and pH values
of feed solution on ultrafiltration (nanofiltration) were discussed. The results showed that under
higher transmembrane pressure (transmembrane pressure is greater than 0.2 MPa), the content
of heavy metal ions and COD values in ultrafiltration (nanofiltration) permeate solution is lower
than that under low transmembrane pressure, and the content of heavy metal ions and COD values
in the exudate at lower pH values (pH < 10.0) of feed solution is smaller than that at higher feed pH
values of feed solution. Under the experimental conditions, the content of heavy metal ions (Cu?+,
Znz+, Cd%+, Pb2+), COD, total nitrogen, total phosphorus and ammonia nitrogen in the effluent of tailings
soil eluent after ultrafiltration and nanofiltration can meet the requirements of GB3838-2002 Class V
water quality and the First-Class A standard of GB18918-2002.
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W) ERIK MBI R) R 2 R 0.1~10 pm A E ALEM T 70 B R . — RO AR 7 B R BN TR )
0.05~0.1 MPa [ i 1 4 1 o I8 MRV 4 (L2 /K VAR A Bk 25 JR~F 5~50 nm 925 (i 25 1
AR LA I ES), H T AEIE J1— A 0.1~0.5 MPa. 493 AE I 25 KIS R ~F A 0.5~5 nm i R (A 44kl
RIGEEFIF ) R5E) . GIIEER I TAE R AR, —MAE 0.2~1.0 MPa i), IBIEHARRE MK
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Figure 1. Process flow diagram of ultrafiltration (nanofiltration)
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b2 75 4 B (COD)H « & AH « MBEA R R 70 HilH% HI828-2017 (/K Tk 2 7 S B 1l 5 EEAR FRAE) <
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3. BEREIHR
3.1. B TR &K RS

JUE IR R Ve R R, 1 R E RN, (HEMESESEMANS R Zn® . Pb* il COD,
R34 35.8913 mg/L. 17.1700 mg/L 1 4234 mg/L)&54ebr#litimitifid T GB18918-2002 —2% A #x
YK 5 TR E I8 (Zn?*: 1.0 mg/L. Pb®*: 0.1 mg/L A1 COD¢: 50 mg/L) (# 1), /KEii54™ &, Pk
R RIS MR — 5 21, HOKBSEUDHOE S T GB3838-2002 V /K I E KR, 454
YJARIAF| GB18918-2002 [1J—2 A bR, Kbt F X e/Ed— DAL HE .
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Table 1. Stock solutions of ultrafiltration and nanofiltration and water quality parameters in related national standards (unit:
mg/L)
1. @ik, MERRARERINEAENKERSH(ENM: my/L)

Stk M AR
T cu** Zn? Cd* ph?* CoD ; . .
H O @Pi) NI (BN
ABYEE 1.7813 35.8913 0.2686 17.1700 4234 -
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Continued
YHIE IR R 0.7775 3.3325 0.0363 1.7050 119
GB3838-2002
V AR 1.0 2.0 0.01 0.1 40 0.4 2.0 2.0
GB18918-2002
o AR 0.5 1.0 0.01 0.1 50 0.5 15 5

3.2. BIRE DX EEBR AT

2 R, fERB ISR pH {8 4 10.68 (T BL N, B T 7EES R 712 0.1 MPa i R 38 i SR e 22 4 (Cu™*
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Figure 2. Influence of transmembrane pressure on ultrafiltration
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3.3. HERLE pH EXHBIBHRAT R

FEBEIEE 7174 0.1 MPa i, BEARIR ) pH {4 = i (40 pH {8 10.68 1 11.68 i) ) 55 4 J& 25 1-Fl COD

KRR ZE(E 3), TTHERE ED3A JFERMNEMERIE pH BB SN HKIETE L, S B Im I K
(CMC)AZ R, X FEERNR AR FE R 22 I 2 GV 77 AR R0 (R 2R T PRV A, S e i e 1 7 <5
e B AN THI P 7R 1Y 22 (R 25t
3.4. BIRE DX RBRAF M

MF 2 aTBLEH, ZIERERER pH /B8 10.68 B, TE8/MEIRIE ) 0.15 MPa NSRRI ZE, BS
BB T COD ZBRRBR(CU? . Zn?*. Cd*. Pb?* 1 COD, {124 il L 82.0%. 80.95%. 51.72%-.
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Figure 3. Influence of pH values on ultrafiltration

3. pH {EXTBIES R A ST

Table 2. Influence of tarnsmembrane pressure on nanofiltration

= 2. BERE N3 AIE R R

WS I FE BHE SR T J COD £ & (mg-L ™) ZEREI%
(MPa) c  z®  cd P CODg Cu*  zn®  Cd*  Pb*  CODg
0.5 01400 06350 00175 00563 127 820 8095 5L72 9670  89.33
030 00538 01325 00075 00250 809 9309 9602 7931 9853  93.20
045 00188 00688 00100 00865 300 9759  97.94 7241 9493  97.48
060 00113 00100 00025 00088 283 9855 9970 9310  99.49  97.62

vE: #HEENK pH 184 10.68.

3.5. #ER pH EXTIBMRER N

G PEIE E A far e, ROARHE & (0 R /N B AN S RTINS B AT 70 B TRV pH E 252 g e iR
far e, XFEFEAER pHE T, PNERCRMA ZER T, HR2NERERE, ZRIFAKR. ZZE6KE,
15 pH B} 9.68 B, ARUE AR AT (€ 3), EA&JHES 1A COD Fr=#fikE] T GB3838-2002 V KK i I
R A1 GB18918-2002 ) —2% A Frifk.

36. FEEHEPEH. RENERE

4 NEAFRBEIEE AR pH T, gz Bih e, SEMEE M. TES, BERRAE
B fE pH 11(9.68) T, TEESJE L /7 0.45 MPa A1 0.75 MPa I, Z4JE15 HIM I B . S BUR & U tik 3
T GB3838-2002 V /KRR,
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Table 3. Influence of pH values on nanofiltration

= 3. 4R pH EXTHIEBERAIFZMN

BHIE SR 7K COD & (mg-L Y EBREI%

pH &
cu® zn* cd* Ph%* COD¢, cu? zn* cd? Ph%* COD¢,

11.68 0.1138  1.9460  0.0150  0.6563 17.9 85.37 41.61 58.62 61.51 84.96
10.68 0.1400  0.6350  0.0175  0.0563 12.7 82.0 80.95 51.72 96.70 89.33
9.68 0.0513  0.3075 0.0075  0.0013 10.1 93.41 90.77 79.31 99.93 91.51
8.68 0.0338  0.3163  0.0225  0.4738 12.6 95.66 90.51 37.93 72.21 89.41

7.68 0.0313  0.3313  0.0250  0.1525 8.9 95.98 90.0 31.03 91.06 92.55

VE: K S8 0.15 MPa.

Table 4. Total phosphorus, total nitrogen and ammonia nitrogen values of nanofiltration permeate solution
z 4. MEBHAEH. REMNERE

JRG3 T 25 A ‘
S (mg-LY) M (mg-L ™ A (mg-L)
55 1 (MPa) pH
0.15 10.68 0.088 4.05 0.040
0.45 10.68 0.088 1.13 0.027
0.75 10.68 0.14 0.84 0.014
0.15 7.68 0.14 3.51 0.014
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PNIEE AR RE A U S RIS RN EL B IR, B — e M.
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