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ABSTRACT 

 

Small-scale gold mining in Suriname usually involves the extraction of secondary gold 
from alluvial deposits (fluviatile, colluvial or elluvial), from which the ore can be mined 
and treated using gravity methods. In Suriname, the most popular form of small-scale 
gold ore processing is sluicing; in which the recovery in general is very low. 
In this study a Delta mineral jig concentrator was tested in order to implement in the 
processing unit of small scale gold mining to increase the gold recovery, and also as 
alternative method to reduce the use of mercury in the small scale gold mining 
activities. The testing of the jig had been carried out at two sites in the field, where 
tailing of a sluice box of a machined hydraulic alluvial operation was used. These 
tailings were further concentrated by a Delta mineral Jig sponsored by WWF Guianas. 
The feed, concentration, and tailing of this jig were sampled and the particle size 
distribution was determined by using sieves. The gold content of these samples were 
determined by the fire assay method. The gold recovery was in the order of 70%. 
Based on this finding it was concluded, that the Jig can be a useful equipment if it can 
be implemented in the small scale gold mining in Suriname. 

 
KEYWORDS: Gravity concentration; Delta mineral jig; concentration; tailing of small 
scale gold mines; gold recovery. 
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1. INTRODUCTION 
 

Small-scale gold mining usually involves the extraction of secondary gold from alluvial 
deposits (fluviatile, colluvial or elluvial), from which the ore can be mined and treated 
using gravity methods. In Suriname, small scale gold mining is an important contributor 
to the economy of the country. Unfortunately, the small-scale gold mining activities 
have severe impact on the nature and humans. The most popular form of small-scale 
gold ore processing in Suriname is sluicing with mercury to recover the gold. 
The Department of Geology and Mining at the Anton de Kom University of Suriname 
carried out this study to test a jig, as an alternative recovery equipment to minimize, or 
eliminate the use of mercury in the recovery of gold in the small scale gold mining 
operations in Suriname. This project was funded by the World Wildlife Fund (WWF) 
Guiana. In this project, the Jig was an additional concentrator equipment in the 
processing unit of the small scale gold mining operations in Suriname. 
The aim of this study was to implement the jig concentrator in the processing unit of 
the small scale gold mining in Suriname, and to evaluate if the application of the jig in 
the field can contribute to higher gold recovery by using tailing of the small-scale gold 
mining operations. For this evaluation the particle size distribution and the gold content 
of the feed, concentrate of the jig, tailing from the mineral Jig were determined. 

 
 

2. METHODS AND TECHNIQUES 
 
To accomplish this study, the jig had been tested at two small scale gold mining sites 
(New Koffiekamp area and km 11 along the road Brownsweg to Atjoni) in the district 
of Brokopondo in Suriname. At both locations the combination mining method was 
used by the small scale miners. The tailing of these operations was used to feed a 
10"×12" Delta mineral jig. The 10”x12” Delta mineral jig shown in figure 1 with A the 
side view, B the operating diaphragms, and C a view from above and bed screen 
consists of 2 cells. 

 

Figure 1. Photographs showing the 10”x12” Delta jig (http://graymfg.com/mineral.html). 
 

2.1 The operation procedure 
 

During the test operation at both sites, the tailing in an abandoned small-scale mine 
was excavated and piled up by hydraulic excavator. At first the piled material was 
spouted with water under high pressure to create slurry. Secondly the slurry was 
pumped with a gravel pump into a feed box consisting of sieves with a diameter of 2.5 
cm and 0.5 cm. The undersize slurry from sieve 0.5 cm was divided in such a way that 
¾ part of the slurry went to the tailing pond and only ¼ part of the slurry was led to the 

  A    B    C  

http://graymfg.com/mineral.html


XXVII Encontro Nacional de Tratamento de Minérios e Metalurgia Extrativa 

Belém-PA, 23 a 27 de Outubro 2017 

3 

 

 

 

jig concentrator for processing, due to the limited processing capacity of the used jig. 
In figure 2 the operational circuit applied at both sites is shown. 

 

Figure 2. Diagram illustrating the circuit at Koffiekamp and at Km 11 (Road Brownsweg – 
Atjoni) 

 

2.2 The sampling procedure 
 
After putting the ragging on the screen, filling the hutches with water and connecting 
the tank for extra bottom water the jig was connected to the power socket and it started 
operating first with water than with slurry. The chosen parameters for this operation is 
given in the table below (table 1). The results of this table are based on the tests of 
Naipal R (Naipal R. 2012) 

 
Table 1. The jig parameters used for the 4 tests 

 

Location Test Stroke  length (mm) Ragging high (mm) 

Koffiekamp A 4 - 4.5 38.1 
 B 4 - 4.5 38.1 

Km 11 C 4 - 4.5 38.1 
 D 4 - 4.5 38.1 

 

When the operation was stable, samples were taken from the feed, the jig-tailing and 
the two concentrates (C1 and C2 of figure 2). At each location two tests were carried 
out and during each test, three samples were taken at each sampling point. The three 
samples taken at each sampling point were mixed to make a composite sample, which 
resulted in four composite samples for each test. Table 2 gives the number of samples 
collected at each site and sample point. 

 

The sample time, wet weight and volume of the individual as well as the composite 
samples of the jig were measured during sampling. This was done for the jig feed, 
concentrate and tailing. The concentrate of the jig was sampled at the bottom of the 
tank (jig hutch), collecting composite samples of C1 & C2 separately, and the tailing 
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samples were collected at the outflow of the jig. All the 16 composite samples were 
transported to the laboratory of the Department of Geology and Mining at ADeKUS 
(Anton de Kom University of Suriname) for further analysis. Each composite sample 
was prepared by drying, homogenizing and quartering to reach a ± 500 g sample for 
sieving. There were 48 samples of ± 500 g prepared for PSD (Particle size distribution) 
analysis. Wet sieve was applied using a 0.063 mm sieve opening., while the dried 
oversize (retained) of the 0.063 mm sieve was dry-sieved using a sieve shaker with a 
stack of sieve of 1 mm, 0.5 mm, 0.25mm, 0.125 mm and 0.063mm from top to bottom. 
After the screening the weight of the retained (dry-sieved) was measured. For each 
screened sample two representative samples with an amount of ± 30 g were send to 
an external laboratory for gold content determination by fire assay. These were 
samples with particles between 0.5 and 0.063 (- 0.5 + 0.063mm), and particles smaller 
than 0.063mm (< 0.063mm). 

 

2.3 Calculations 
 

The obtained data was processed using Microsoft excel spread sheet. With this 
software the following parameters were calculated. 

 

D = 
    

  
+ 
   −   

(1) 
      

Wherein: D = density feed; Cw = solid content; ρs = density ore; ρl = density liquid 
(water) 

 
Fcal = (C1  + C2) + T (2) 

Wherein: Fcal = calculated feed; C1 = concentrate 1; C2 = concentrate 2; T = tailing 
 

3. Results and Discussions 

Operational conditions 

To characterize the operational conditions of the Jig; the feed volume, wet sample 
weight, dry sample weight, solid density, liquid density, slurry density, solid content of 
the feed, and flow rate were determined. In table 2 the values of these parameters 
measured during the tests at Nieuw Koffie Kamp and Km 11, Road Brownsweg-Atjoni, 
are presented. It can be seen that the operational conditions at site Nieuw KoffieKamp 
were different during both tests with exception of liquid density and ore density, while 
that of site Km 11 is not different significantly. This means that the operational 
conditions were variable, but at site Km 11 the operational conditions were controlled 
better. 



XXVII Encontro Nacional de Tratamento de Minérios e Metalurgia Extrativa 

Belém-PA, 23 a 27 de Outubro 2017 

5 

 

 

 

Table 2. Measured parameters during the tests 

 

  Nw Koffie Kamp KM 11 

Parameter unit Test A Test B Test C Test D 

ore Density (ρs) g/cm
3

 2.8 2.8 2.8 2.8 

liquid Density (ρl) g/cm
3

 1 1 1 1 

slurry Density (D) g/cm
3

 1.14 1.21 1.14 1.11 

solid content of the feed (S) % 20.26 27.01 18.56 15.74 

flow rate (F) l/s 0.58 0.47 0.44 0.54 

 

Results of particle size distribution analysis 

In table 3 and 4 the retained percentages of particles on the different sieves at Nw 
Koffie Kamp and Km 11 are given respectively. The figures indicate that the feeds and 
concentrates consist of  particles  larger than 0.063 mm and  the  tailing smaller  than 
0.063 mm. According to Mular et al. (2002) the Jig is supposed to work effectively on 
material with particle sizes larger than 0.063 mm. Here, we can see that during these 
tests, the Jig has worked effectively since most of the particles in the concentrates and 
the tailing are above 0.063 mm. 

 
Table 3. The average retained in percentage of test A & B at Nw Koffie kamp 

 

Average retained (% ) 

A B 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. The average retained in percentage of test C & D, Km 11 
 

Average retained (% ) 

C D 

Size 
 

  

(mm) Cal. F C 1 C 2 T Cal. F C 1 C 2 T 

2 2.97 0.96 1.64 6.81 0.80 0.84 0.33 1.25 

1 9.35 13.04 12.73 1.20 9.56 17.22 9.92 1.01 

0.5 22.68 36.91 26.78 1.55 28.32 42.51 35.56 5.49 

0.25 21.87 29.44 26.99 7.24 26.07 23.28 32.87 21.82 

0.125 15.70 12.02 19.81 15.18 12.46 7.30 11.34 19.15 

0.063 8.60 3.65 6.22 17.05 4.86 2.05 2.95 9.87 

<0.063 18.83 3.98 5.82 50.97 17.95 6.80 7.03 41.42 

Sum 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

 

Size 
 

  

(mm) Cal. F C 1 C 2 T Cal. F C 1 C 2 T 

2 0.51 0.58 0.67 0.24 0.69 0.08 0.05 2.94 

1 12.06 21.81 13.17 0.14 8.27 10.42 7.60 5.73 

0.5 13.68 25.26 14.53 0.04 23.06 31.35 23.97 6.93 

0.25 16.70 21.24 27.21 0.23 36.94 39.76 42.17 22.58 

0.125 8.81 6.45 14.95 4.70 19.44 15.53 19.95 25.34 

0.063 4.26 1.99 5.24 5.68 4.39 1.77 3.80 10.03 

<0.063 43.97 22.66 24.24 88.97 7.20 1.09 2.45 26.46 

Sum 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
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In figure 3 can be seen the plotted passing of tests A and B. This figure shows that C1 

and C2 are similar in shape and that C1  is also coarser than C2. 
 

 

Figure 3. Graphs showing the relation between particle size and percentage of particle passing 
through for the tests at Nw Koffiekamp: test A and test B 

 
In figure 4 the relation between the particles that passed through the sieve opening 
during the test at Km 11 is presented. The feed, tailing and concentrate correspond to 
each other. 

 

 

Figure 4. Graphs showing the relation between particle size and percentage of particle passing 
through for the tests at Km 11, Road Brownsweg-Atjoni: test C and D 

 
Results of the gold content determination 

Table 5 shows the results of the gold per sample and the gold recovery. The table 
indicate that there is fine gold (finer than 0.063mm) in the material and also that the 
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average gold recovery at Nw Koffiekamp and at Km 11 is respectively about 75 % and 
67%. 

 
Table 5. Gold content per sample and gold recovery 

 

Location Test Sample code Gold content g/t (ppm) 
Gold 

recovery 
   size range   

   -0.5+0.063 mm < 0.063 mm Average (% ) 

 
 

 
Nw 

Koffiekamp 

 

A 

F 0.03 0.12 0.075  

73.56 
C1 0.03 0.3 0.165 

C2 0.04 0.27 0.155 

T 0.1 0.13 0.115 

 

B 

F 0.04 0.13 0.085  

79.31 
C1 0.15 0.21 0.18 

C2 0.08 0.25 0.165 

T 0.05 0.13 0.09 

 
 
 

Km 11: road 

–Brownswe 

g to Atjoni 

 

C 

F 0.12 0.15 0.135  

67.35 
C1 0.21 0.19 0.2 

C2 0.18 0.08 0.13 

T 0.19 0.13 0.16 

 

D 

F 0.13 0.18 0.155  

68.04 
C1 0.03 0.26 0.145 

C2 0.06 0.31 0.185 

T 0.25 0.06 0.155 

 

Evaluation and comparison of the results 
 

In table 6 the constant and measured parameters and the recovery of the four tests 

are presented in order to get a better overview and to easily compare and analyze the 

results. 

Table 6. The constant and measured parameters and recovery of the 4 tests 

 

 

Location 

 

Test 

Stroke 

length 

Ragging 

high 

Slurry 

Density 

Solid 

content 

Flow 

rate 

 
Recovery 

Particle size 

concentration 

range 

(mm) (mm) (g/cm
3
) (%) (l/s) (%) (mm) 

New 

Koffiekamp 

A 4 - 4.5 38.1 1.14 20.26 0.58 74 -1+0.25 

B 4 - 4.5 38.1 1.21 27.01 0.47 79 -0.5+0.125 

Km 11 
C 4 - 4.5 38.1 1.14 18.56 0.44 67 -0.5-0.063 

D 4 - 4.5 38.1 1.11 15.74 0.54 68 -0.5+0.125 
 

 
From table 6 the following can be observed: If the results are viewed per location, than 

it can be seen that test 2 performed at Nw Koffiekamp and test 2 carried out at km11 

have the highest recovery per site. If these two tests are compared, it appears that 
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there is one thing in common and that is the particle size range. Thus, based on these 

results it can be stated that the jig functions better with the particle size range of - 

0.5+0.125 mm. Based on the results of test 2 performed at Nw Koffiekamp it could be 

said that slurries with high solid content, give a higher recovery. But if the results of the 

tests carried out at Km 11 are compared, this statement is incorrect. So based on these 

results, it is difficult to give a statement on solid content. 

 
4. CONCLUSIONS 

 
Based on the findings of this study it can be concluded that it is useful to add the jig 
concentrator in the processing circuit of the small scale gold miners in Suriname to 
further concentrate the tailing of the sluice box, because the finer gold particles are 
recovered efficiently by the Jig concentrator than using only a sluice box in a circuit. 
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