FEIRE R 2016,36(4): 1106~1111 China Environmental Science

WERE- MR- {E-BIELESREIREK

TR IR B S, R/ B R AR,2E B MRS A T M 411201)

E: 16 pH=9 FREFIREN 5562.7Img/L IWAREKLF S UTIET, L 0.5 pm FLAERE & IR AL FE, K LA A IEE () SE PR PRI,
ZLR NS T WS, TR G, A Y R B (R RIS 1, AR BUR AR P (VER)M 1 HEKE] 10 I AR IRIE (CO N 5562.71mg/L R4 5
55507.76mg/LiZ B A5 (Cp) h 13.26mg/L. LAF BE L2 W A I, LA LG W Ji ok 2565 71, 5 58 B 5 42 J Ui L (rp)~ PHL AL ¥
R EAR S EZHRE R 1 J (R 5600 TS0 SRR AT 2. 45 R W), R B o 580 pHL 389 K1 94 0K, L FSE T v T s N B, 5 B i 0 08
SKesJ R EE B A'E s 38 T K B pH 38 KT8 K AR o o T SN BB, B IER G N ) rpm=7 F1 pH=9,4 VCF M 1 #4 K% 30
I ,J AL T F& 9.76%,C A\ 13.26mg/L 381 K% 396.64mg/L,Cp £ 0.04mg/L, 55 B Tl 45, 1B I BB W T 1 BT

XEER: PIEBL R 95 BIE BET

FESES: X703.5 XHkFRIRED: A NEHS: 1000-6923(2016)04-1106-06

Treatment of wastewater containing high concentration nickel ions with precipitation-microfiltration-
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Abstract: The wastewater containing high concentration (5562.71mg/L) of nickel ion was first completely precipitated at
pH 9, and subsequently treated by a ceramic microfiltration membrane with a pore diameter of 0.5um. During the
concentration process, the membrane flux (J) dropped significantly at the initial stage, then declined slowly, and finally
decreased at a rapid rate again. The nickel rejection coefficient (Ry;) was found to be approx. 1. When the volume
concentration factor (VCF) increased from 1to 10, the nickel concentration in the retentate (C,) increased from 5562.71 to
55507.76mg/L, whereas the nickel concentration in the permeate (C,) remained nearly constant at approx. 13.26mg/L.
Then, the complexation—ultrafiltration process was studied using the permeation fluid from the microfiltration process as
the feed solution. Poly (ethylene imine) was employed as the complexing agent. The effects of the polymer/metal mass
ratio (r,m), pH, temperature and operating pressure on Ry; and J were investigated. Further, the process of ultrafiltration
concentration was studied. The results showed that Ry; increased with increasing 7y, or pH and decreased slightly with
temperature, and that the operating pressure exerted no effect on Ry;; J increased with temperature or operating pressure.
With increasing pH, J increased at first, and then reached a constant value. The effect of 7,4, on J was insignificant. The
ultrafiltration concentration experiment was carried out at r,,,=7 and pH=9. When VCF increased from Ito 30, J only
declined by 9.76%. C; increased linearly from 13.26to 396.64mg/L, whereas C,, remained roughly unchanged at about
0.04mg/L. Nickel ions were concentrated effectively, and the permeation solution from the ultrafiltration process was
discharged directly.
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Schematic diagram of ceramic membrane

Fig.1
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Fig.2 Effect of operating time on membrane flux under

different conditions
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Fig.3 Effect of volume concentration factor on membrane

flux and nickel rejection coefficient
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Fig.4 Effects of polymer/metal mass ratio and operating pressure on nickel rejection coefficient and membrane flux
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