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ABSTRACT

This study investigated the PAC + Magnetic + PAM co-dosing and
diatomite + magnetic co-dosing method for metal ions Zn2 *, Cu2*, Pb *
removal inorder to facilitate urban sewage treatment worksin the Parameters
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of target dosing.

INTRODUCTION

Thestirring condition determinedinthetestis300r
/' m x 60s in rapid stirring phase, 200R / m x 180s in
dow mixing phaseand 200R/ m x 210s in PAM add-
ing phase, PAC and diatomite should beadded inrapid
mixing phase, imagnetic particlein dow mixing phase,
and PAM at thelast stage.

EXPERIMENT CONTENT

To observe the removal effect of metal ions by
adding magnetic particlesolely.

Theobjective of thistest isto observetheremoval
effect of metal ions by adding magnetic particle
solely.Select Zn?*, Cu?*, Pb * asthe targets to mea-
sure. The concentrationsof ZnSO,, CuSO, and PONO,
inraw water were2 mg/L, 2 mg/L and 0.5 mg/L re-
Spectively.

Aswe canseefrom Figure 1, theremoval rate of
each index climb up with the adding of magnetic pow-
der solely. Among them, theremovd effect of Cu?* is
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best with the maximum removal rate up being 2.12%,
Zn?*secondly,with the maximum removal rate being
2.01%, Pb* istheworst whoseremoval rateis1.79%.
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Figurel: Theremoval of theall parameters
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I nvestigation PAC + magnetic powder + PAM for
metal ionsremoval effect

Dissolve2mg, 10mgand20mgZnS0O, in 1L distilled
water respectively to get ZnSO, solution,whichfit for
CuSO,,and he quantity of PONO, isnot the same as,
respectively, 0.5mg, 1mg, 2mg. Condition parameters
inthetest stay the same, namely 300r / m x 60s, 200R
/ m x 180s, 200R / m x 210s, then precipitate for
10minin. Intheslow mixing phase, magnetic particle


mailto:huifangnihao@163.com

BTAIJ, 8(2) 2013

Huifang Dong and Dapeng Deng

261

————, FyurrL PAPER

should be added, and the dosageis 0.5 g/L, PAC is
150mg/L, and PAM is2mg/L.Theremoval effectsare
showninTABLE 1.

We can get the conclusion from tablel that the av-
erageremoval effect of Zn?*,Cu?*and Pb* has keeped
in 97% - 99%while Cu?* > Pb* > Zn?*.According to
the” Cities Sewage Treatment Plant Pollutant Discharged
Standard” (GB189182002)we can see that the project
limit of Zn**is1.0mg/L,Cu? is0.5mg/L and Pb*is

0.1mg/ L.Visiblly, Zn?*, Cu?* and Pb* can meet the
project requirementin.

Sudy onremoval efficiency on ZnSO, by diatemite
and powder jiont adding.

Select ZnSO, astheresearch object,. The concen-
tration of Zn?*(ZnSO,) isbelow 1.0mg/L at least.

Inthis stagethe concrete removal rate on ZnSO,
by diatemiteand the concentration of ZnSO, in effluent
areshowinTABLE 2.

TABLE 1: Removal efficiency on metal ionsby PAC and PAM Joint adding

raw

the indx limit effluent removal Effluent removal Effluent removal
water water water
measured (mg/L) (mg/L) rate (%) (mg/L) rate(%) (mg/L) rate(%)
(mg/L) (mg/L) (mg/L)
Zn* 1.0 2.0 0.0526 97.37 10 0.1726 98.27 20 0.5225 97.39
cu?** 0.5 2.0 0.0327 98.37 10 0.1422 98.59 20 0.4273 97.86
Pb” 0.1 0.5 0.0117 97.66 1.0 0.0186 98.14 2.0 0.0392 98.04
TABLE 2: Removal effect of ZnSO,
Diatomite dosage (mg/L) 100 200 300 400 500 600
. . removal rate(%) 58.99 81.40 88.97 89.63 9142 99.15
concentration of ZnSO,in raw .
effluent concentration
water 2mg/L 0.8201 0.3721 0.2207 0.2075 0.1716 0.0171
(mglL)
. ) removal rate(%) 66.73 80.33 91.67 96.68 96.02 99.05
concentration of ZnSQO, in raw .
effluent concentration
water 10mg/L 3.3266 1.9673 0.8326 0.4320 0.3979 0.0951
(mg/L)
. ) removal rate(%) 69.64 86.95 95.02 96.71 9845 99.01
concentration of ZnSO, in raw .
effluent concentration
water 20mg/L 6.0726 2.6102 0.9952 0.6576 0.3102 0.1907

(mg/L)

Asshow in TABLE 2, For raw water with ZnSO,
concentration of 2mg/ L, when the diatomite doseis
100mg/ L, theproject limit (1.0mg/L)of the”Cities Sew-
age Treatment Plant Pollutant Discharged Stlandard”can
be meted.Asthe dosageincreaseto 600mg/L, the efflu-
ent concentration of ZnSO, reduced to 0.0171 mg/L,and
the removal rate increased to 99.15%.For raw water
withZnSO, concentration of 10 mg/L or Zn** concen-
tration of 20 mg/L thediatomite dose of 300 mg/L can
meet therequirement. Thediatomite doseof 600 mg/L
canreduced raw water with ZnSO, concentration of 10
mg/L to1.0mg/L,and20mg/L to 0.2 mg/L.

Sudy on removal efficiency on CuSO, by diatemite
and powder jiont adding.

Theremoval efficiency of CuSO, by Diatomiteis

similar to ZnSO,. Inthis stage, taking CuSO, asthe
research object,the concentration of Cu** (CuSO,) is
below 0.5mg/L.Lat least accordingtothe” Cities Sew-
age Treatment Plant Pollutant Discharged Standard”
(GB189182002).
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Figure2: Theremoval effect on ZnSO4
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In this stage the concrete removal rate on CuSO,
by diatemite and the concentration of CuSO, in effluent
areshow inTABLE 3.
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Figure3: Removal effect of CuSO,
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Figure4: Removal effect of PbONO,

TABLE 3 showsthat for raw water with CuSO,
concentration of 2 mg/L ,whenthediatomitedoseis200
mg/L, theeffluent water quality can meet thedischarge
standard(0.5mg/L )with the effluent concentration of
0.4257mg/L. As the dosage increases to 600 mg/L,
the effluent concentration of ZnSO, reducedto 0.0123
mg/L.
Compared to ZnSO, the remova cfficiency of
CuSQ, isdlightly worse. But both of them can reach
theremoval rate of 99% in casethat diatomitedosage
reach 600 mg/L., In addition, to ensurethe CuSO, ef-
fluent concentration of 0.5 mg/L, thediatomitedosage
must reach 600 mg/L while diatomite dosage of 300
mg/L candoittoZnSO,.

Sudy onremoval efficiency on PoNO, by diatemite
and powder jiont adding.

In this stage, taking PbNO, as the research
obj ect,the concentration of Pb (PbNO,) isbelow 0.1
mg/L at least accordingto the” Cities Sewage Treat-
ment Plant Pollutant Discharged Standard”
(GB189182002).

The concreteremoval rateon PoNO, by diatemite
andtheconcentration of PONO, ineffluent areshow in
TABLEA4.

TABLE 3 : Removal effect of CuSO,

Diatomite dosage (mg/L)

100 200 300 400 500 600

] ) removal rate(%)
concentration of CuSOy, in raw water 2mg/L

5757 7872 89.33 8867 9127 99.39

effluent concentration (mg/L) 0.8487 0.4257 0.2135 0.2267 0.1746 0.0123
] ) removal rate(%) 68.83 86.64 9274 9390 96.38 98.38
concentration of CuSO, in raw water 10mg/L )
effluent concentration (mg/L) 36172 1.3362 0.7259 0.6103 0.3625 0.1618
] ) removal rate(%) 69.64 86.95 95.02 96.71 9845 99.01
concentration of CuSOy, in raw water 20mg/L ]
Effluent concentration (mg/L) 6.2106 3.0578 1.5365 0.9618 0.5526 0.3829
TABLE 4: Removal effect of PONO,
. ) removal rate (%) 5748 7575 8539 9544 9795 99.24
concentration of PbNO3 in raw water 0.5mg/L
effluent concentration (mg/L)  0.2126 0.1213 0.0731 0.0228 0.0103 0.0038
. ) removal rate (%) 5721 80.68 90.38 94.64 98.61 99.45
concentration of PbNO3 in raw water 1Img/L
effluent concentration (mg/L)  0.4279 0.1932 0.0963 0.0536 0.0139 0.0056
) ) removal rate (%) 60.49 80.37 89.37 9164 9419 99.59
concentration of PbNO3 in raw water 2mg/L
effluent concentration (mg/L)  0.7903 0.3926 0.2133 0.1673 0.0826 0.0082

From table4 we can seethat only when the diato-
mite dosage reachs 500mg/L., can PoNO, concentra-
tionineffluent becontrolledin 0.1mg/L (itemlimit), other

dosage cannot satisfy therequirements.
Compareing theremoval effect of thesemetal ions
in case of themetal ion concentration of 2mg/L inraw
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water, it can beconcluded:that Pb* > Zn?* > Cu?*,but
thereisso much difference.

CONCLUSIONS

For diatemiteand powder jiont adding,to meet the”
Cities Sewage Treatment Plant Pollutant Discharged
Standard” (GB189182002) that is the concentration
of CuSO, ineffluentisbelow 1.0 mg/L,CuSO, below
0.5 mg/L and PbNO, below 0.1 mg/L ,the diatomite
dosage should reach 300 mg/L,600 mg/L and 500 mg/
L respectively.When thediatomite dosageis600mg/L,
theremoval rateof each metal ion have reached 99%.
Theconcentration of Zn?*, Cu?* and Pb* in effluent can
meset the” Cities Sewage Treatment Plant Pollutant Dis-
charged Standard” (GB189182002) by PAC (150mg/
L) + powder (0.5¢/L) + PAM (2mg/L) joint dosingin
the condition parametersinthetest.
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