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methylene blue (MB) and crystal violet (CV) which it is a basic 
substance with good solubility but mutagenic, toxic, and 

difficult to degrade (Umpierres et al., 2017)

The adsorption method can be used as an effective method to control the discharge of MB and CV
into waters, because this method it is simple, relatively inexpensive, and does not generate

byproducts that are harmful to the environment (Buhani et al., 2017)
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FLOWCHART EXPERIMENT

1. Preparation of PSM adsorbent
2. Characterization of PS and PSM adsorbent
a. infrared (IR) spectrometer
b. Scanning Electron Microscopy with Energy

Dispersive X-Ray (SEM-EDX)

3. Adsorption Experiments 
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filtered gel
with filter paper

washed with
Aquadest: 96% ethanol

(60:40) to pH ≈ 7

Oven with T = 40ºC 
for 3 hours

be grunted with
mortar and pestle

up to smooth
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powder

be kept quiet
for 24 hours

A solution added to B solution
accompanied stirring

up to gel forming

B
A

grinding up to
200 mesh

1. Preparation 
of PSM

adsorbent

2. Characterization of PS and PSM adsorbent

The synthesis resulted in a material
PS and PSM that was characterized by
an IR and SEM-EDX

PS PSM

IR SEM-EDX
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analyzed with UV-Vis
at maximum wavelength

MB 664 nm and KV 591 nm

added 25 mL mixture solution
MB and KV with concentration 0.5 mmol/L

pH = 8

put into 5 erlenmeyer

centrifugationfiltrate filtrate and
precipitate

stirred 100 rpm speed
with contact time variation
15, 30, 60, 90,  and 120 min

3. Adsorption
experiment

0.1 g PS and
PSM powder

solution
MB and KV with

Concentration
variation

0.1; 0.2; 0.3; 0.4; an
d 0.5 mmol/L
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Results

Figure 1. Synthesis results (a) PS (b) magnetite, and (c) PSM
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Figure 2. Infrared spectra of the (a) PS (b) PSM

Results

Figure 3. SEM images and EDX spectra of (a) PS dan (b) PSM

Characterization of adsorbent
Results
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Figure 4. Influences of contact time on adsorption solution pair of MB and CV by (a) PS and (b) PSM

Adsorption
experiment

a

b

Figure 5. Pseudo-first-order and pseudo-second-order parameters for the adsorption of solution 
pair of MB and CV by (a) PS and (b) PSM.

Adsorption 
kinetics
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Figure 6. Influences of solutions concentration on adsorption of MB and CV by (a) PS and (b) PSM.

Adsorption
experiment

a

b

Figure 7. Langmuir and Freundlich parameters for the adsorption of solution pair of MB and CV
by (a) PS and (b) PSM.

Adsorption 
isotherm 
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1. Characterization of PSM material shows some active groups acting as active
sites for binding MB and CV.

2.    In the PSM Materials, it is also proven that there are more complex bond
interactions.

3. Thus, PSM is an effective adsorbent for MB and CV in solution, so it can be
applied to the processing of wastewater containing dyestuffs.

Conclusion
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