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Abstract: This study aimed to analyze the effectiveness of tamarind seeds as a natural coagulant in the
treatment  of  traditional  gold  mine  wastewater.  Treatment dosage of tamarind seed powder included 0.3 g/L,
0.4 g/L and 0.5 g/L. Coagulant of tamarind seeds can lower concentration of TSS (24.32 ± 9.74%) and mercury
(59.70 ± 33.33%). However, COD could not be lowered by tamarind seed powder, conversely even increased.
The highest mercury levels decrease occurred at dose of 0.3 g/L, while the highest decrease of TSS existed at
0.4 g/L tamarind seed powder coagulant treatment. The use of tamarind seed coagulant for traditional gold mine
waste water treatment was likely not so effective.
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INTRODUCTION in abundance can certainly be considered in addressing

Traditional gold mining waste is the waste generated coagulants [3].
from the processing of gold in a simple and domestic Natural coagulant includes tamarind seeds [4] and
scale. Each stage in the processing of traditional gold moringa seeds (5), neem seeds, banana peel and sweet
mining affects the environmental balance. Traditional gold potato [6]. Tamarind seeds (Tamarindus indica L.)
miners use mercury (Hg) to capture and separate the gold contain high protein. This protein that acts as a natural
from the rock grains. polyelectrolyte whose utility is similar to synthetic

Most of the mercury used in the mining process will coagulant [7]. Chemical coagulant is more effective than
be attached to the sediment and partly transformed into the natural coagulant but more expensive. Therefore, a
dissolved methyl mercury and very harmful to living natural coagulant such as tamarind seeds becomes
things. It takes a simple traditional gold mining another consideration, because it is relatively cheap and
wastewater processing before being discharged into the more environment friendly. Natural coagulants have been
environment. The conventional methods of water found to generate not only a much smaller sludge volume
treatment involve various water clarification processes of up to five times lower [8], but also with a higher
which  include  coagulation, flocculation, sedimentation nutritional sludge value. As such, sludge treatment and
and disinfection [1]. Coagulation in chemical processing handling costs are lowered making it a more sustainable
is a process of destabilization of colloids in wastewater by option [3]. This study aimed to analyze the effectiveness
adding chemicals (coagulant) [2]. of tamarind seeds as a natural coagulant in the treatment

Often  used  coagulant  is  a  chemical  coagulant, of traditional gold mine wastewater.
such as aluminum sulfate (alum), polyaluminium chloride,
ferric  chloride,  ferric  sulfate  and cationic polymer [2]. MATERIALS AND METHODS
The use of alum is widely associated with potential
development of health issues and generation of After the liquid waste is deposited 1 hour, the
voluminous sludge. Natural coagulants that are available supernatant   or  liquid  waste  which  has  been  separated

the drawbacks associated with the use of chemical
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from the sediment was transferred into a sample bottle and treatment of 0.4 g/L. Mercury levels decreased after
stored in a refrigerator. A total of 250 mL of liquid waste adding tamarind seed powder coagulant, but not
is  stirred  rapidly (200 rpm) for one minute. After that the significant (p> 0.05). The highest mercury level (0.20
tamarind seed powder coagulant is inserted at a dose of mg/L) was in control and the lowest (0.08 mg/L) was in the
0.3 g/L, 0.4 g/L and 0.5 g/L with triplicate. Then quickly treatment of 0.3 g / L.
stirred for one minute and stirred slowly (20 rpm) for 30 The smallest COD reduction (-23.66 ± 12.47%) are the
minutes. Furthermore, deposited for one hour. treatment of 0.3 g/L, which means an increase. The
Measurement of pH, COD, TSS and mercury refers to [9]. highest COD enhancement (58.64 ± 3.09%) was in the
Water quality was analyzed before and after the treatment of 0.5 g/L coagulant. The smallest decrease in
coagulation process. Percentage change of water quality TSS (6.31 ± 3.12%) was in the treatment of 0.5 g/L
(COD, TSS and mercury) is determined based on the ratio coagulant which is regarded as bad category because of
of concentrations before and after treatment with the in the range of 0-20%. 
coagulant powder of tamarind seeds. Completely The decrease in TSS (24.32 ± 9.74%) occurred in the
randomized design (CRD) is applied to determine the coagulant dose of 0.4 g/L, which is still within bad
response of the coagulant dose treatment. category because in the 21-40% range. The smallest

decrease in mercury (28.86 ± 0.00%) occurred in the
RESULTS coagulant dose of 0.5 g/L, which was also categorized as

bad since in the 21-40% range. The decrease in mercury
TSS, COD and Mercury Concentration Alteration: (59.70 ± 33.33%) occurred in the coagulant dose of 0.3 g/L,

Tamarind (Tamarindus indica L.) is a plant that has many categorized as medium since in the range of 41-60%.
benefits ranging from acidic flesh to seeds. Tamarind
seeds contain naturally non ionic polyelectrolyte [10]. DISCUSSION

The initial stage of the processing of gold is gold
bearing boulders crushed, then put into the machine. The degree of acidity (pH) liquid waste of traditional
Afterward it was added a solution of mercury to assist the gold mining processing was very low (4.0) and below the
process of separating the gold ore within the rocks. quality standard. The pH value of the waste after settling
Machines then rotated using electric dynamo for increased until neutral, but after adding tamarind seeds
approximately 4-5 hours. Furthermore, the machine is tend to fall but still neutral, because the binding of H  ions
opened and the water discarded. Gold ore with mercury by tamarind seeds [2]. Ministry of Environment Decree No
binds. 202 of 2004 on the waste water quality standard for gold

After the traditional gold mine processing liquid or copper mining activities states that quality standards
waste was deposited, measurement of several parameters of pH is 6-9, so the traditional gold mine waste water after
of water quality produced pH (7.41), COD (102.53 mg/L), deposition has met quality standards and after adding
TSS (61.67 mg/L), mercury (0.2 mg/L). Meanwhile, water coagulant powder of tamarind seeds has still met quality
quality data of traditional gold mine wastes water standards.
measured immediately after sampling were pH (4.0), COD COD contained in the liquid waste of traditional gold
(544.51 mg/L), TSS (1531.11 mg/L) and mercury (1.16 mining processing was very high (536.08 mg/L), but after
mg/L). There was a remarkable concentration decrease of deposition COD dropped to 102.53 mg/L. However, the
water quality parameter. addition of tamarind seed powder made COD

After the addition of coagulant powder of tamarind concentration increased. This relates to the tamarind seed
seeds in jar test, pH has decreased but not significant powder contains organic matters. The particle causing
(p>0.05) and was still neutral. In the treatment of tamarind high COD of traditional gold mine waste water was not an
seed powder coagulant addition, the highest pH (7.26) organic matter. However, it contains inorganic matter
was at 0.3 g/L treatment and the lowest (7.17) was at 0.5 which is not easily coagulated by natural organic
g/L treatment. COD after the addition of coagulant powder coagulant of tamarind seed. The same result was reported
of tamarind seeds increased significantly (p<0.05). The by [11] that could not also reduce COD in treatment of
highest COD (162.66 mg/L) was in the treatment of 0.5 g/L pharmacy industry liquid waste with tamarind seed
and the lowest (102.53 mg/L) was in control. coagulant. [12] reported that dose optimum of tamarind

TSS change was not significantly different (p>0.05) seed coagulant for BOD, COD and TSS reduction of
after addition of coagulants. The highest TSS (61.67 mg/L) tempe production waste water was 1.5 g/L. A dose of 3.5
was in control and the lowest (46.67 mg/L) was in the g/L tamarind seed was able to reduce 83.3% (TSS) and
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92.2% (COD) of leather tanning industry [13]. Meanwhile, tamarind seed powder coagulant, conversely even
a research by [14] reported that an optimum dosage of increased. The highest mercury levels decrease occurred
4g/L tamarind seed powder could reduce turbidity (57%), at dose of 0.3 g/L, while the highest decrease of TSS
total solids (77.14%), COD (68.18%), sulphates (71.42%). existed at 0.4 g/L tamarind seed powder coagulant
Hence, it is assumed that tamarind seed coagulant is good treatment. The use of tamarind seed coagulant for
for treatment of waste water containing organic matter traditional gold mine waste water treatment was likely not
only. Further research on treatment of inorganic matter so effective. 
containing wastewater has to be pursued.
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