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Cmamesl Wi HOCMPpUpPYem  BOIMONCHOCIb  JobbIYU
MEOU U3 KUCTOMHBIX Waxmublx 600 6 oburacmu Cornu-
Nedetl-Beaia Borsa — Pyabttiis.

Cravara,  600a  owyaiace ¢ UCAONLIOGAHUEM
Ca(OH)>  oxs pacnpocmpanenus  Fe™ . Tocne
rrempayuy, ona OMAPAGIAIACs K UOHHBIM OOMEHIbIM
ROMOHAM,  COOCPICAUUM  KAMUOHHOOOMUNYI)  CMOTY
PUROLITE §-930 das omoeienus smeou.

Hyvuwiocs  enwsthue  ckopocmu HOWMOKA  1d
HOHHOOOMEHHYI)  CROCODHOCHL U RPOGVKIRUGIHOCb
ORpedCICHOL KOJNOIIPE OMHOULEHUE
UOHHOOOMEHNIOT CROCOBHOCIU 11d APEOeIe ApONIOCH
K 0DI et UOHNOODMCHHGI CHOCOBHOCHTIU.

Lt IKCRCPUMCHNOE UCHONBIOBLIOCH mpu
UOHHOOOMEHHBIX  KOJIOHNLE ¢ QOUHAKOBHIM  00beMoM
CMOABL, 1O uMeIoue paseeie omiiouienusi (R) meancoy
GOLCOMOH OUAMEMPO™ HOHHOOOMEHIOL0 IO,

I aaanwvie SUKNTIOYECH U, OUBUPVIOUIUCCH Ha
SRCACPUMCHINATONOLX OAHHBIX, €CMb CICOVIONHE!

sausie R 1t CKOPOCIHY OGN0 HOMOKA HA CINEACHb
HCROABZ0BAHUS. HOMHOOOMENHBIX KOUOHH HU  npedene
APOYHOCINY CCHb RPOMUBONOTONCHELM

GAUSAIUS CKOPOCIU AOTOKA O01€e SHAYUMO, MUK KAK
sitcrenus R ecme Menoule.

RAK

Introduction

Mine waters produced by non-ferrous
ex(ractive industry having flow rates in range 0,1 -
150 1 /s, are characterised by different contents of
heavy metals. Usually, they are cleared by using
cleaning collective methods, meaning remove of
metallic impurities or, mixed with alkaline waters
from gold-silver ores processing plants and sender
to the taihing ponds. Most of the time, the method
mentioned bellow didn’t provide a depth cleaning
of waters. To assure a concentration of pollutants
under  the  maximum  admitted  limits,  the
vastewater are diluted by spilling in the running
waters, contribute in this way to continuous
degradation of environment. That is necessary an
advanced clean up of wastewaters, an action
difficult to realised because of high flow rates and
a simultaneously presence of a large number of
heavy  metals cations. The paper present a
technology for recovery of copper from acid mine
walers using iomie exchange process. First, the
waters are freated with Ca(OH), 10% to remove

aea

The paper presents a possibility for copper recovery
from acid mine waters from Cornu-Nedeii - Baia Borsa
area - Romunia.

Initially, the water has been treated using Ca(OH)-
Jor advanced remove of Fe™*. After filiering, she has
been sent to the ionic exchange columns, containing
PUROLITE $-930 «a copper selective cations exchange
Fesin.

Has been studied the influence of water flow rate on
ionic exchange capacity and efficiency of column
defined as the ration of ionic exchange capacity on
break point and complete ionic exchange capacity

For experiments has been used three ionic exchange
columns, charged with the same volume of resin, but
having a different ration (R) benveen height/diameter of
ionic exchange bed.

The main conclusions that we can noticed, based on
experimental data, are followed:

e the influence of R and water flow rate on
atilization degree of ionic exchange columns on break
point Is opposite;

e the influence of flow rate is most significant as
value of R is lower.

the iron, as Fe(OH);. After the fHltering, the
solution 1s contacted with PUROLITE $-930,
cations exchange resin, sclective for copper. In
Figure 1 is presented the technological process for
copper lons recovery from actd mine waste waters.
Characterisation of purolite S-930 resin

PUROLITE  S-930 is a macroporous
polystyrene chelatic resin, containing inside,
iminodiacetics groups who retain the heavy metals
ions from waste waters[l, 2]. The functional
groups of the resin, even she is as Na of H form,
will co-ordinate the heavy metals ions, in a cycle,
because of attraction between carboxylic function
and 1ons, as follows:

CH, ~COOH(Na)
R ~CH, ~N M2t ey
CH, -~ COOH(Na)

CH, -COO0
Me+ 2117 (N:l+)
CH. -C00
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The sclectivity of PUROLITE S — 930 1s:

Cu’' >Ni''> 7Zn’' > Co* > Cd* >
> Fe'' > Mn” > Ca’’

In Table 1 are presented the main
characteristc of PUROLITE S5-930 and in Table 2.
the standard conditions of work for copper
recovery from acid wastewaters |3].

Experimental

The water used for experiments were
collected from Cornu-Nedeii Mine, placed in Baia
Borsa area, Romania.

Have been used three

-1

ionic  exchange

columns containing the same volume of resin
PUROLITE S-930, almost 100 ml. In Table 3 are
presented the geometrical characteristic of used
columns.

For c¢ach column has been studied the
efficiency of resin PUROLITE S-930 to retain the
copper ions from defferized mine waste water.
Irach column has been charged by three time, using
ditferent flows, as 8V/h, 10V/h and 12V/h, where
V is the volume of the resin from the used column.
Every charge has been followed by elutions with
250 ml H,SO,4 200 g/l solution and ablution of
column until value pH = 7 in flushing waters.

In each experiment have determuned the
concentration of copper itons in evacuated water

o
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Figure 1. Technological process for copper recovery from acid mine waters

Table 1 - The main characteristies of cationic exchange resin PUROLITE S - 930

[Nr.

Property Value
| ert. |
I | The structure of the matrix of polymer macroporous divinil-benzen-stiren
2 Physic shape, aspect opague, beige spheres -
3 Size of particles F1,2 mm < 2%
‘ ] -0,3mm < 1% i
14 | Active functional groups | iminodiacetics -
IS Exchange ionic capacity H-form (wet) 77 mg Cu’/g T
I | Na-form (wet) 62 mg Cu’'/g
| 6| Maximum work temperature | 70°C -
| 7 | The work pll 3 - 6 for H-form - o
\L | 2 - 3 for Na-form O

- rs
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from ionic exchange column. Quantitative analysis
of copper ions concentrations have been made
using a RADELKIS 110 polarograph.

In Figure 2-4 are presented the results
obtamed.

Starting from data presented below, have
been calculated, for each column, the follow
parameters:

¢ ionic cxchange capacity at break point,
CBP,

(M)

Concentration of
copper ions. mgh

Flow of w aste w ater, |

Figure 2 - Variation of copper ions concentration
with flow of waste water cvacuated from ionic
exchange column, R = 7.69
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Figure 3 - Variation of copper ions concentration
with flow of waste water evacuated from ionic
exchange column, R =12
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Figure 4 - Variation of copper ions concentration
with flow of waste water evacuated from ionic
exchange column, R =16

e full ionic exchange capacity, FC;
FC = CBP+£\—/W,—Z———+V)-——~CC“ (2)
r
¢ cfficiency of the column, EC, as the ration
between CBP and FC.

EC :9§E-100 %,
FC

mg/l.

(3)

where:

V - the volume of solution that contains
copper ions who cross the column up to the break
moment, [ml];

Cey - 1nitial copper concentration in the
solution, [mg/ml];

V., — the volume of resin placed in the
column, [ml];

V, — the volume of the solution who cross
the column until the column is exhausted (the {inal
concentration of copper became equal to initial
one). [ml];

The values obtained are presented in the
table 4.

Table 2 - Work condition for cationit resin PUROLITE S - 930

Nr. Operation Rate, V/h | Solution Time Amount

crt. minutes

] Exhausted 8-106 work solution - -

2 IFluidisation {57 raw water 5-20 1,5-6V

3 Regeneration 1 3-5 mineral acids 3060 140 - 160 g/l HCI
4 Ablution [3-5 | raw water 30--40 2-3V

Table 3. Geometrical characteristic of ionic exchange used columns

] Nr. crt. Columns High, H Internal diameter d, | Ratio
L cm cm R =H/d
T A 20 2.6 7.69

" B 264 122 2

3 C R 12 16

48

T
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Table 4. Values of CBP, FC and EC

Parameter | Column A Column B Column C
6 10 12 6 10 12 6 10 12
/h Vih V/h V/h V/h V/h V/h V/h V/h

CBP 24.62 | 1895 | 13.12 126.56 | 21.25 15.77 | 28.57 12344 | 17.96
FC 29.23 129.15 | 2891 29.47 12930 |29.14 [29.76 |29.43 | 29.08
EC 84.22 [ 65.10 14538 190.12 17252 15411 |196.00 |79.64 | 61.72

_ Conclusions
In Figure 5 is presented the influence of R Based on experimental data, we can

on efficicney of columns at different flows and in
Figure 6, the influence of flows on efficiency of

columns at different values of R.
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Figure 5. The influence of R on efficiency of the

column at break point, for different flows
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Figure 6 The influence of flows on efficiency of the
column at break point for different values of R
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conclude the follows:

e For each studied column, no matter of
geometrical size, rise of flows leads to decrease of
the efficiency of the column at break point.

¢ The influence of flows on recovery copper
ions efficiency is more important as ratio R is
lower. Thus, at ratio R = 7.69, the increase of tlow
from 8V/h to 12V/h determined a decrease of
column efficiency by 38.84% (from 84.22% to
45.38%). In the same time, at ratic R = 16, the
same increase as flow, leads to decrease of column
efficiency by 34.24% (from 96% to 61.76%).

e The parameters R and flow of defferized
mine water have an opposite action on efficiency
of columns at break point. Between they, the flow
of mine water has the most significant influence.
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