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Abstract: Traditional deposition of tailings slurry in a tailings storage facility (TSF) can create risks of
dike failure. In order to minimize these risks and slurry spillage, the surface deposition technique
of densified tailings (DT) through dewatering of the slurry has emerged. The DT technique has the
potential to maximize water reuse, improve the shear strength of surface tailings, and reduce the
ecological footprint of TSE. The consistency of DT covers a continuum ranging from thickened state,
to paste state, to dry state. Despite its efficiency and economic feasibility, DT densification using
thickeners sometimes proves unable to achieve the design target solids mass concentration (Cyye,).
Hence, the use of superabsorbent polymers (SAPs) seems to represent a promising alternative, owing
to their higher water absorbent capacity. In this paper, superabsorbent polymers (SAPs) reclaimed
from industrial reject of baby diapers (Na-polyacrylates) are explored as a promising alternative to
mine tailings slurries dewatering. To this end, laboratory-scale dewatering tests have been performed
using two grades of Na-polyacrylate SAPs (grade 1 SAP = SAG-AQ6P coarse-grained, and grade 2 =
SAG-MO01P-100 medium-grained) for the tailings slurries densification. A higher water absorbency
(or swelling capacity) was observed using the coarser SAPs (SAG-A06P) compared to the finer SAPs
(SAG-MO01P-100). The preliminary results showed that a SAP volume dosage in the range 10-13 kg of
SAP/m3 of slurry allowed achieving a final solids mass concentration (Cye, fina1) = 70%, despite the
occurrence of gel-blocking phenomenon.

Keywords: tailings storage facility (TSF); tailings slurry; tailings dewatering; superabsorbent
polymers; industrial reject baby diapers; thickened tailings; paste tailings; filtered tailings

1. Introduction

Mining activity generates large amounts of solids wastes such as waste rocks and tailings. Waste
rocks are stored in waste rocks pile while mine tailings are commonly stored as slurry in tailings storage
facilities (TSF), surrounded by embankment dams [1]. Traditional deposition in TSF can create risks of
dike failure [2-7] due to slope instability following excessive stress in the foundation soil, excessive
stress in the embankment dam, and inadequate control of water pressure leading to liquefaction (static
or dynamic) [8]. In order to minimize the risks of dike failure and slurry spillage, the surface deposition
technique of densified tailings has emerged, even if thickening requires a huge dewatering capacity of
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dewatering capacity of the slurry. The thickened tailings technology has the potential to maximize
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Superabsorbent polymers are widely used in many fields, such as hygienic products,
horticulture, gel actuators, drug-delivery systems, and coal dewatering [22]. Recently, SAPs have
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of the slurry, composition and concentration of the chemical elements in the tailings slurry, presence

obsattsiead /dorcateorsiertng] B)do-d2Blsifying oil sands mature fine tailings [23-25]. Besides, their
absorption capacity will depend on various physico-chemical parameters such as temperature, pH
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For a mine already in operation (Figure 3b, case 1), it would be possible to obtain thickened
tailings at the deposit point of the storage area by adding progressively the SAPs using, for example,
a particle projection gun (case of a single use of SAPs). On the other hand, in the event that the
recycling of the water absorbed by the SAPs is required, the use of geotextile or other textile bags would
be recommended in order to recover the swollen SAPs and recycling them by the most appropriate
desorption technique.
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In the case of a new mine (Figure 3b, case 2), SAPs can be added directly to the tailings slurry to

obtain densified tailinE%s %.e. thickened and paste tailings or tailings cake) or to produce cemented
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mainly by silicates (quartz, chlorite, albite, oligoclase, labradorite, orthoclase, and biotite) that
correspond to 93.8% of total mineralogy; carbonate and sulfide represent 3% and 1.6% of total
mineralogy, respectively.
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(quartz, chlorite, albite, oligoclase, labradorite, orthoclase, and biotite) that correspond to 93.8% of total
Ay, LarBIRREERRE YiMide represent 3% and 1.6% of total mineralogy, respectively. 50f18

Mine A water used in this stucgf was the supernatant (or bleeding water) collected from the top
204
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determine the capac y of the SAPs to absorb this mine water.
2.1.2. Superabsorbent Polymers (SAPs) Reclaimed from Industrial Reject of Baby Diapers

2.1.2. Superabsorbent Polymers (SAPs) Reclaimed from Industrial Reject of Baby Diapers
Two grades of Na-polyacrylate SAPs from our partner and supplier, Recyc PHP Inc., were tested
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MO1P-100 (see Table 2).
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grade of SAP (Mary-sap) to the mass of the slurry (Msturry) or of the initial water (free or contained in the
slurry) (Mwater) as follows [29]:
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grade of SAP (Mgry-sap) to the mass of the slurry (Mgurry) or of the initial water (free or contained in
the slurry) (Mwater) as follows [29]:

Mry-sap
Dysapos = ——, )
Mslurry
Myy-sap
Dysap-w = W/ (2)
water

The volume dosage of the SAP can be defined as the ratio of the dry mass of any type and grade
of SAP (Mgry-sap) to the volume of the slurry (Vijurry) or of the initial water (free or contained in the
slurry) (Myater) as follows [29]:

Mary-sap Mary—sap
Dysap-s = Vo = Pslurry M— = Pslurry X Disap-s, 3)
slurry slurry
My, My,
y—SAP dry—SAP
D'USAP—w - # = Puwater W = Puwater X DmSAP—w/ (4)
water water

where pgjurry is the slurry density (in g/cm3, kg/m?, or t/m3). The water density pwater (Or pyw) is 1 g/cm3
(or 1000 kg/m?, or 1 t/m3) and the tailings slurry density is calculated as follows:

-1
1-—
CZU + CZU) , (5)

Pslurry = (
Y Ps—tailings Pw

where ps tailings is the tailing grains density (in g/cm?, kg/m3, or t/m?). The possible dosage units are as
follows:

e  Dy,sap: in kg of SAP/ton of slurry/water (is equivalent to g/kg), or in g of SAP/g of slurry/water
(or in kg/kg, ton/ton).

o  Dysap: in kg of SAP/m? of slurry/water (is equivalent to g/L), or in ton of SAP/m3 of slurry/water
(is equivalent to g/mL). In the following, only the units in kg/m3 for Dygap are used for the
presentation of the obtained results.

In order to quantify the SAPs absorbency, three main parameters can be calculated [29]:
The percentage of absorbed water, Wgap (%)

WSAP(%) _ M psorbed—water %100 — Mswolien-sAp _Mdry—SAP

x 100, 6)

Minitial—water Minitial—water

The absorbency ratio, Ksap, i.e., the number of times the mass of the SAP

Mswollen—SAP
Ksap = —ustlasAP, @
dry—SAP

The degree of swelling, swelling ratio or swelling capacity, Q (e.g., [18])

MSWOUW—SAP B Mdry—SAP _ Mubsorbed—water _ (KSAP _ 1) _ Minitial—water X Wsap (%)

Myy-sap Mgry-sap 100 X Mgyy-sap

)

Figure 6 presents the results of deionized water absorbency tests using the two grades of SAP
used in this study: grade 1 SAP, named SAG-AQ06P (large size particles), and grade 2 SAP, named
SAG-MO01P-100 (medium size particles, which is finer than SAG-A06P). Figure 6a shows the absorption
kinetics of both grades of SAP where 100 mg of SAP is added directly to 200 mL of deionized water. It
can be observed that after 1 h of contact between SAP and deionized water, the equilibrium of their
swelling is reached. This is called the equilibrium degree of swelling (or equilibrium absorbency), Qeq-
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It can also be observed that the Qeq is higher with grade 1 SAP (224 mL/g) than with grade 2 SAP (151
mL/g). Grade 1 has a water absorbent capacity 1.5 times greater than that of grade 2. According to the
work done by [28], this could be due directly to the gradation of the polymer particles. Buffer solutions
with pH in the range 1-13 were used to assess the pH sensitivity of SAP hydrogels. The desired acidic
and basic pHs were adjusted by hydrochloric acid (HCI) and sodium hydroxide (NaOH) solutions,
respectively. The pH values were precisely checked using a Fisher Scientific accumet® XL Meter Series
pH-meter. The pH dependence of equilibrium degree of swelling Qeq is shown in Figure 6b where 80
mg of SAP is added directly to 200 mL of deionized water, and which confirms the results seen in the
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2.2.3. Series #2: Mine Tailings Slurry Dewatering Tests Using Pyrex Dishes

These tests consisted of soaking the SAP contained in geotextile bags (indirect addition mode)
in order to densify the tailings slurry. For this purpose, a known mass of SAP is introduced into
geotextile bags (see Figure 8a), which are then soaked into the tailings slurry (with an initial mass
MSlury) previously placed in Pyrex dishes (see Figure 8b). The Pyrex dishes were then covered with
plastic foil to avoid any evaporation. These tailings slurries dewatering tests were performed for
understanding the impact of the SAP dosages and residence time on their water absorbent capacity.
Different SAP dosages (Table 3) were used with tailings slurry having a known initial solids mass
concentration Cye, initial- The Cywo, initial Was set arbitrarily at 50% (gravimetric water content w = 100%)
for grade 1 SAP, and at 43% (‘w = 133%) for grade 2 SAP. Three soaking times (or residence times) were
té\glggglﬁﬂl&i’gﬁg R AT @Ach residence time, the final gravimetric water content w (%) aﬁ&ft]ﬁe
cQrEssRendin® fingl selifs sontantConerrat RL1DS FoRuting lsarifisd failines wists deieEming5inB
oRPriHee QPRIBhI Al N SRABTEBRAR LG BE IRl IRNSSEY tailings were

determined using one or the other of the following %Jlations (according to the determined
slurry

parameters): Cwt%_final = Cu%_initial X , )
slurry — (Mswoll —-SAP — Mdr —SAP)
C . — C L X Yy mlurry Yy 9
w.-final wb_initial Mslurry_(Mswallen—Séli_Mdry—SAP)’ ( )
C 100 x (1 00 i 10)
w%_final — Pl Nt
Cwo_finar = 100X @@ p ({0)

Frggaree88 Seeiess#2: tailings slurry in Pyrex dishes: (@) before tine SAIP adidittion andd S¥I3simssqpanite
ddshlessreet tttotHeggasttetiile hags (indirect addition mode), (b) 24 h affter tie pllcementtalfgnasextiide
baggscommaaimirggtheSMilsint the tailings shurry.

Tehle3s Ssries 3. SAB desages for the tests s Byrs: dishss

Testi Grade 1iAde 1 SAP Grade 2 SAPGrade 2 SAP

M kestig)  MarnD g p Dikegm®) Man-saMgry. g L) * Dygap-s (kg/m®)
1 08 (&) (kg7m) (®) o(lsg/m) 55
U.O J.J U.O .
# 0.8% 0.8 638 08 pgs>d 538
#3 0.8 085 662 085 0958 62
#4 093 0.9 6.9:0 0.9 0.950-2 6.5
#5 1#4 0.95 7@.9 0.95 1 6.5 6.8
#6 145 1 8.3-3 1 1.056.8 7.2
47 146 1.1 1080 1.05 1172 75
#8 1.67 15 1119.9 1.1 1.157.5 7.9
#9 158 1.6 1214.7 1.15 1.27.9 8.2
#10 1.89 1.7 1312.4 1.2 1.258.2 8.6
#11 180 1.8 1318.1 1.25 8.6

* Mlurry = 200 g; for grade #8AP: Cyo, 3 14§ = 50%, pl3§ = 1457.4 kg/m3 and Vg = 0.137 L; for grade 2 SAP:
Cho itz =208Y% ;Qﬂﬁxgrad@@m@ﬁvéﬂda@—%ﬁﬂ%,:&1&4@441457.4 kg/m3and Viurry = 0.137 L; for grade 2 SAP:
Cw%_iniﬁal = 43%, pslurry = 1369.4 kg/m3 and Vslurry = 0.146 L.

2.2.4. Series #3: Mine Tailings Slurry Dewatering Tests Using Plastic Bins

The tailings slurry dewatering tests using the plastic bins were carried out for evaluating the
effect of the slurry initial solids mass concentration (Cw_initiat) on the SAP absorption capacity (Figure
9). This was investigated by adding three SAP masses (4, 7, and 9 g of SAP/1 kg of slurry) to 30 kg of
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2.2.4. Series #3: Mine Tailings Slurry Dewatering Tests Using Plastic Bins

The tailings slurry dewatering tests using the plastic bins were carried out for evaluating the effect
of the slurry initial solids mass concentration (Cye, initial) On the SAP absorption capacity (Figure 9).
This was investigated by adding three SAP masses (4, 7, and 9 g of SAP/1 kg of slurry) to 30 kg of
tailings slurry having different Cyyo, initial values. The corresponding volume dosages are given in
Table 4. The initial solids mass concentration was varied from 7% to 74%. After 72 h of residence time
(or soaking time), the final gravimetric water content w (% )fina and the corresponding final solids mass

roneentvasion (GrpEER PV W densified tailings were determined. 90f 18

Higume 9. Series #3: pihssticbins sl ebentetinn pedestéa) @) et bmphypitaghiabia, Bix,ainostios tadhiy gs Himgs
sihtain et tasireg] gesitex iglechagt lw th AP (R2PATR({E hcretiden de fHine)l 1ér) SADllien §adtextidegrageatiler
b2gh(after 72 h).

Table 4: Ssriss 5 grasde | SAP gosages for the fssfs using plagticbins.

M dry-S AWl dry-sap * ;Pﬁlﬂfl‘y CuwiinitialCwBimitial Dysap-s

Test# Test g) (g) d(]%p) ) (%) (k/ynﬁ) (kg/ms)
#1 #1120 120 10899 7 7.2 42
#2 #2120 120 10938 11 11.3 43
#3 #3120 120 11321 17 145 4.5
#4 #4120 120 14557 50 58 8 5.8
#5 #5120 1p0 1437 66 669 6.9
6 #6120 120 18983 7 745 75
AR
#9 o109 210 1338 % 473 10.0
#10 #9970 210 14363 47 2400 10.4
#11 #0279 270 11835 21 34 11.9
#12 #11270 270 13334 39 4819 12.9

* Moturry = 30 kg; grade 1 SAR-L96d;120 a SFEAP = 4 o/l28f hures; 310 5 £ SAPEZ g/l of slurry; 270 g of SAP = 9

tMgofshdtykg; grade 1 SAP used; 120 g of SAP =4 g/kg of slurry; 210 g of SAP =7 g/kg of slurry; 270 g
of SAP =9 g/kg of slurry.

3. Results
3. Results
3.1. Equilibrium Degree of Swelling of SAP (Qeg) Using Mine Water (Series #1 Tests)

3.1. Eﬂmlﬁ}%’éﬂfﬁl grft%ﬁ%%&ﬁ%@fr‘?éfﬁ (cgg)re%% mga(tﬁe §erfet% v%zhen placed in contact
withFigneeviiqpéieathyther eddilibsiden addgmee (Ebsiveth@(@e@@lf ither<Ad3 avidbrepdhesd imacontaoh
watherforeaaidt dosegiybletndden i iateh d6 thiglenE o Bbytn8 A Bss Jmihn Qeq seeansitoed ehesasen diinanihe
e Yerl a4 15at Phibosegd retmelaql 0sing ielgyade BSARSA&ghOEPDis S58emk.fg atedrédsmlliganibg
dheegvadetR 4t Ale(GavéaMhPAQ D) sith dbe gradn AP, (SveGiads06Mrés ponltp24d d3ch2Bfg afithe
s griaetec iBAlRI(BEAMIEr 1in gTresderh axidrgrad €2:S54alPs esespentbyeindl ft 6o € emide2Bikatedr the
#rsoib2i5dy ks oplicet] capseity singy §rad¢Hadnd gradie RSN forddpeMinel B 1f dterdbiogiaekd XaP
dtesgrptien SapBcbsasiivnafabadiof théeg¥ade thatAdl grade 1 SAP, for the Mine A water the grade 2
SAP absorption capacity is 81% of that of the grade 1 SAP.
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Above 8 kg/m?, the Qeq value becomes lower and its average value (35 mL/g) is approximately 78% of
that of the average value (45 mL/g) obtained with dosages in the range 5.8-8 kg/m>. This reduction
in Qeq value can be related to the gel-blocking phenomenon and is discussed in Section 3.2.2 (see
Figure 11).

Figure 12 presents the results of densifying a tailings slurry at Cyo, initial = 43% using grade
2 (SAG-MO01P-100) SAP geotextile bags for different polymer dosages and residence times. From
Figure 12a it can be observed that for Qeq > 30 g/g, regardless of the residence time, the highest degree
of swelling using Dysap.s of 36 g/g was achieved after 24 h. From Figure 12b it can be observed that
Cwo, final increases from 55% to 66% after 72 h.

CITAadsed L1ULLL JJ /0 LU UU /0 ALLCL /£ 1L

60

a) Con o MX. = 66% i_cw%,mnm’ﬂ%j 824 h 100 + b) Cot fing MAX. = 66% Ewa,in'nia::ﬂ%i B2h
;: o Grade 2 SAP= SAG-MOTP-100 | gugp %90 L Grade 2 SAP =SAG-MO1P100  t--r-mwemmemmmeet ;47*23:
"'é @72 h flso L
; 40 36 36 PRl 5l9 | 64 o
AN BN IR R R B
N B BB B BN
sl 1R

HN I B Y Y B
55 58 62 6.5 6.8 55 58 62 65 6.8
SAP dosage Dysaps (kg of SAP/m3 of slurry) SAP dosage D,sap.s (kg of SAP/m? of slurry)

Figurkigore Pailiilassieliyy At Cyangal, 7 4370480 dvrnch edrdifferernd idfesegee @bgaade 08488 SAP
(SAGW@)R?%O)(a)(aﬁ%‘&ThﬂBP}uﬂY%thﬂ der fhrepntidierambrerideRsa el TRy, i vlifsolids

cong ntrann (Cwo%_final
concentration Cyyo, fnal-

To compare the performance of the two grades of polymer used (grades 1 and 2), only the two
identical Dygap.s values of 5.8 and 6.2 kg/rn3 are considered (values underlined in the abscissa axes).
For these two dosages and comparing Figures 11a and 12a at the residence time of 24 h for example,
it can be éen tha Qigrig 44 and 51 g/g when using the grade 1 SAP, while Qeq = 36 g/g when using
the grade 2 SAP. In addjtion, by comparing Figures 11b and 12b at the residence time of 72 h, it can
be observed that Cyyo,_figgl Iis Ebwanshif] % using grade 1 SAP, while G, w fing® is 59% and 57% using
grade 2 SAP. From th@egesults) Ci@"éa'mabe concludedsthat the qa]m],lbrlum e
absorbent capacity) of t]?rfz 2 fe 1]
mainly by the dlfferegcg in particles gra
grade 2 SAP (see Tabl8 25))

te of swelling (or water

his can be explained
1 SAP is coarser than

3.2.2. Plastic Bins Tallﬁ*lé% D ewat%m Te

£ 30 .
Figure 13 preser@salll the re

according to SAP dosfges prégen

From Figure 13 it can bé 0 . | dffthe dewatering process
of the tailing slurries us1ng=82ARs3(g§@deEB cﬁ)arséﬁ) Eﬁd@e&i ol how O, 13l tailings slurry (7%,
11%, and 17%), the use of SAP at do¥a% sgsﬂﬂl"tﬂeﬁﬁ'fge%%ﬂ P allowed achieving Cyyo, final Of
21%, 29%, atidBt%; Respeceivalyngeshreyplonaings osars eseasealsf 20894, 2'559/J<8é@13089%dqéspectively)
Conversely, 1 ﬁ'fgﬂf@r i l}fﬁfg?%‘i?ﬂg slurries (namely, 66% and 74%), the use of SAP at dosages of 6.9
and 7.5 kg/ny’, 2 lowed achiexing Crss o) 7875 R0th(Gortesponding {9 aninwreassof dfihand 5%,
respectively). Considering the most common Cyyo, initial Of tailings slurry in the mining industry, which
is about 50%, a SAP dosage of 5.8 kg/m3 yielded densified tailings at Cyy9, fina1 Of 67% (an increase of
34%). This Cyv, fina] generally corresponds to the target for the surface storage of the thickened tailings.

For Cyv, initial tailings slurry of 32%, 39%, and 47%, the use of SAP at dosages in the range 8.8-10.0
kg/m? allowed achieving Cyyo, final Of 38%, 49%, and 50%, respectively (corresponding to an increase of
20%, 27%, and 6%, respectively). This low level of dewatering could be due to a possible gel-blocking
phenomenon. Gel-blocking (see Figure 14) occurs when the wetted surface of an SAP particle swells

rry dewatering tests
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Figure 13. Results of ta1 ingg Ty dgwatering using Dysars in the range 4.2-12.9 kg/m? of grade 1
SAP and after 72 h;resu:l NCPETMR. final 23

kg/m? allowed ach1ev§1§ %_final Of 38%, 49Pb|: &hd: 7 bsppnding to an increase of
20%, 27%, and 6%, regpeltiyvely). This lo Fof]i ! h possible gel-blocking
phenomenon. Gel-blogKihg (see Figur® 14 an SAP particle swells
and impedes flow of3idid jntophe finte; ntly occurs with high
absorbency SAPs that@gd ' fact, it is believed that
this phenomenon is inhétent le bags or to the direct
addition mode in the cas€ ot A probabic byerdosihg (3 READ- .8 kg/m?). Indeed, after
i , £83745 V58 69 53 10,0 10.4 11.0
absorbing a certain amount of water gifte EBQE]&@%SP <o gegﬁpﬁ,ggl Sinihe surlJ ace of the geotextile bags

that reven This for screen ical Ccess of
R R A

For Cyse it Dry SAP he range 8.8'10.0
grains

: Water
a) Dry SAPs only b) Water uptake c) Appearance of
by osmosis gel-blocking

Figure 14. Schematie illustration of the mechanism of gel-bloeking (podified o [3ol).
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ARk PO TR GRRBHEME 2% > 70%.
© COmpRRRh Yrtheetestipseipsmsdaing 5&@9&1&% SRS eBe G anitial OF 39% 2ndk
%%%%&%M{m@&ﬁmgi?ﬂfé&%é’&ﬁgﬁn o initinl SHIEY ;ﬁm&@s%/ SUppotts the hypothesis

of polymers gel-blocking phenomenon (Figures 11a and 13). Despite the high dewatering performance
of the SAPs, the gel-blocking phenomenon is still present and represents a challenge when using
geotextile bags method. Since the dosages in the range 10.4-12.9 kg/m? are considered very high, the
obtained Cy9, fina] in the range 70-88% are expected to be even higher.
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4, Discussion

4.1, Ecolution of tie Pereentage of Absorbed Mine Water
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Figure 18; Mine A water abserption eapaeity of coarser SAP (grade 1=SAG-A06P) and the finer SAP
(grade 2 = SAGMOIP-100).
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Figure 16. C,,v, fina1 of densified tailings slurry as a function of residence time for five dosages (#1 to #5
in Table 3) using: (a) grade 1 SAP (SAG-A06P), (b) grade 2 SAP (SAG-MO01P-100).
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Figure 16. Cw_final of densified tailings slurry as a function of residence time for five dosages E#l to #5
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five times without losing their water absorbent capacity [24,25]. The regeneration capacity of SAPs
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(number of water absorption/desorption cycles) shall be evaluated for each type of SAP and for each
SAP dosage. The water desorption from the SAPs can be carried out according to different techniques:
by heat treatment (drying at T < 180 °C), by pH control (very acidic or basic), by electrolysis, or simply
by the use of a saline solution (eg 1 mol/L). However, the economic feasibility analysis of the water
desorption method should be done because an industrial desorption and water recovery unit will have
to be built in a suitable location. At this stage of the study, there are still many steps before considering
industrial application as economic viability has not yet been proven.

One disadvantage of the technique of dehumidification of tailings slurry using SAPs is the fact
that it is a physico-chemical process (and not a mechanical one, as in conventional cases) which can
therefore be affected by various factors such as the degree of crosslinking of SAPs, the presence of di-
or tri-valent dissolved cations, the presence of salts, very acidic or basic pHs and temperature.

To determine the economic feasibility of tailings slurry dehumidification using SAPs, it is essential
to be able to compare costs with conventional techniques (thickeners and filtering systems). Table 5
contains comparative cost data for the different existing tailings dewatering technologies. This table
also contains the estimated values—by interpolation of the test results—of the SAP dosages allowing
obtaining the different equivalent consistencies.

Table 5. Typical relative operating cost (US $/t) of tailings storage for different tailings dewatering
technologies [32] and corresponding estimated equivalent SAP dosages.

Tailings Initial Solids Typical Solids . Thlc.:keners & SAP Dosage (kg/t
Consistency Content (%) ConFe.nt at Filtration Systems Slurry) *
Deposition (%) Costs (US $/t Slurry)

Slurry 25 45 0.15 11.65
Thickened 25 65 0.23 17.01
High-density 25 70 0.38 18.83
Paste 25 78 1.13 28.97
Filter cake 25 85 3.76 35.15

* Data interpolated from the experimental results.

Mine A, an open-pit gold mine, generates 53,614.00 t/day of dry tailings. If the slurry initial solids
content is 25%, this corresponds to a mass of 214,456.00 t/day of tailings slurry to be stored on the
surface. On Alibaba trade website, it can be seen that the price of SAPs of the sodium polyacrylate
type varies between US $1000 and 2800/t (or US $1.00 and 2.80/kg). Table 6 contains calculations of the
quantities of polymers needed per day and their associated costs (in US $ per tonne of slurry and per
day). As can be seen, the gross costs are exorbitant because they are between 10 and 77 times higher
than those from thickeners and filtration systems (see Table 5). These ratios become between 2 and 15
when the SAPs are used at least five times (absorption/desorption cycles).

Table 6. Dewatering cost of Mine A tailings slurries for different equivalent tailings consistencies using
superabsorbent polymers (price of SAP considered: US $1000.00/t).

Total Cost of SAP Total Cost of SAP

Evalen Mesolsar  Coputaar ULites st s
$/Day) $/Day)
Slurry 2498 11.65 29,107 5821
Thickened 3648 17.01 62,051 12,410
High-density 4038 18.83 76,039 15,208
Paste 6213 28.97 179,985 35,997
Filter cake 8347 38.92 324,851 64,970

For the case of Mine A and with a minimum SAP market price of US $1000/t, it will cost between
US $29,000 and US $325,000/day with a single use of SAPs, while it will cost between US $6000 and US
$65,000/day for five cycles of use.
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