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PURIFICATION OF HEAVY METALS CONTAINED IN WATER
WITH ACTIVATED CARBON AND CHARACTERIZATION OF
PHYSICO-CHEMICAL PROPERTIES

Abstract. In this research work, we describe the synthesis of activated carbon
adsorbents obtained from agricultural residues and their physicochemical properties. The
resulting adsorbents are used to remove heavy metal ions contained in water. Currently,
activated carbon is used in water purification, air and gas purification, as well as in many
production facilities. Activated carbon obtained for removing heavy metal ions from water
was made from cotton, apricot, buckwheat and pumpkin residues.
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Introduction. Activated carbon sorbent is a material with a developed
porous structure, which is made from various carbon-containing substances of
organic origin, including charcoal, petroleum coke, coal coke, coconut and walnut
shells, apricot seeds and other fruit crops [1]. Activated carbon is considered to be
a widely used adsorbent consisting of a carbon material with a porous
configuration and an increased surface area. Active carbon, based on chemical
science, is one of the varieties of carbon with an imperfect structure, practically
free of impurities. In its chemical structure, activated carbon is similar to graphite
[2]. Activated carbon has an infinite number of holes, so activated carbon has a
very large surface, which is why it has the highest sorption. One gram of activated
carbon will have a surface area of 500 to 1500 m” depending on the production
method. The maximum porosity makes activated carbon "active" [3].The main
characteristics of activated carbon and its porosity depend on the raw material and
its processing [4]. In economically developed and globalized times, water sources
and resources are of particular importance. One of the global problems is that it is
necessary to solve economical and environmentally friendly harmless substances
for water purification.

Conditions and methods of research. Chemicals and devices.Agricultural
waste: cotton, apricot, buckwheat and pumpkin, sulfuric acid (H,SO,) (purity >
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99%), potassium hydroxide (KOH), (purity > 99%), hydrochloric acid(HCI) (purity
>99%).

Results and discussions.

Removal of chromium and copper from the composition of wastewater
during the adsorption process. Studies have been conducted related to the values of
the adsorbent over time to remove chromium ion and Copper ion from activated
carbon wastewater as an adsorbent.

During the verification of the effect of activated carbon on the adsorption
process over time, 7 different time periods were obtained on the adsorbent. 0.15
minutes, 30 minutes and 1,2,4,6 hours, i.e. 7 samples were prepared for different
times. The known sample was analyzed over 7 different time periods.The result
was determined using an atomic emission spectrometer (NPP).It has undergone an
activation process to change its textural properties and the chemical composition of
the surface to increase the adsorption capacity of the burnt material. Charred
apricot and cotton samples were activated with concentrated sulfuric acid (H,SOy)
in a ratio of 1:3, heated to 200°C for 1 hour, and then cooled to room temperature.
The resulting suspension was dispersed in ultrapure water, and the solid was
filtered and washed with distilled water until the pH of tap water became neutral.
Activated carbon adsorbent acid treatment:

1. 1.5 grams of activated carbon were placed in a flask with a convex bottom
per 100 ml.

2. In the presence of 1:3, concentrated sulfuric acid (H,SO,4) was poured.

3. The resulting sample was heated at a temperature of 200 ° C for 1 hour,
and then cooled to room temperature.

4.The sample was passed through filter paper and washed with distilled
water until the pH value became a neutral medium.

5. the washed adsorbent was dried.

6. The resulting adsorbent has developed an adsorption process to remove
heavy metal ions in water, including the element copper.

Table 1
Adsorption results obtained by removing copper (Cu) from the water composition
of adsorbents from the remains of cotton and apricot grains

Adsorbent Time Volume | Adsorbent | [Cu(Il)jmg/ | Cu(Il)jm
(hour) g/l 1 g/l
Activated 0 0.25 5.24 3.65
carbon 0.25 0.25 3.83 3.08
0.5 25 0.25 3.37 2.18
1 0.25 2.67 2.04
2 0.25 2.41 1.97
4 0.25 1.94 1.76
6 0.25 1.84 1.44
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Fig. 1. Results shown by the starting materials in the adsorption process

Table 2
Adsorption results obtained by removing copper(Cu) from the water composition
of adsorbents prepared at a temperature of 400°C

Adsorbent Time Volume | Adsorbent [Cu(ID] Cu(ID]
(hour) g/l mg/1 mg/1
Activated 0 0.25 8.06 6.41
carbon 0.25 0.25 7,02 5.11
0.5 25 0.25 4.6 4.85
1 0.25 4.39 3.37
2 0.25 4.18 2.98
4 0.25 3.9 2.93
6 0.25 3.75 2.75
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Fig. 2. The results of adsorbents prepared at a temperature of 400 °C
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Table 2
The results of adsorption obtained when removing copper (Cu) from the water
composition of adsorbents prepared at a temperature of 500°C

Adsorbent Time Volume | Adsorbent [Cu(ID] Cu(ID]
(hour) g/l mg/1 mg/1
Activated 0 0.25 7.73 5.85
carbon 0.25 0.25 6.78 4.38
0.5 25 0.25 5.72 4.01
1 0.25 5.66 3.38
2 0.25 5.43 3.29
4 0.25 5.21 1.53
6 0.25 5.02 1.51
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Figure 3. Results shown by adsorbents prepared at a temperature of 500°C
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Figure 4. Comparative indicators of adsorbents manufactured at temperatures of
400°C and 500°C apricot grains
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Figure 5. Relative indicators of adsorbents made from cotton residue at
temperatures of 400°C and 500°C

1. Pumpkin and buckwheat were dried for 3 days.

2.T he dried material is crushed and sieved through a 0.3 mm sieve.

3.The materials were washed with distilled water through a sieve and dried
in an oven at 80°C for 3 hours.

4. Put ground pumpkin seeds and 4 grams of buckwheat in a boat.

5.Buoyancy at 300°C and 600°C.

Shredded activated carbon.The following is the included activity of

carbonized acid:

1.Pumpkin and also prepared from a porcelain plate of 1 gr.
2. Put 3 grams of CON on a porcelain plate.
3. A muffle furnace was installed in a removable furnace for 2 hours at

500°C.

4. The muffle furnace was blown, distilled and distilled.
5.The washed containing 3 mole HCI 25 ml was poured into a glass.
6. HCL approximately 1 hour.
7. Within 1 hour, the contract of the post office is permanently released.
8. The adsorption process when removing from the resulting metal.

Table 4

The result of the analysis of the effect of the interaction time on the adsorption
process for removing Cr ions from natural pumpkin seeds and buckwheat

Adsorbent Time | Volume | Adsorbent | [Cu(Il)jmg/l | Cu(Il)]mg/I
(hour) g/l
Activated 0 0.25 2.79 1.94
carbon 0.25 25 0.25 2.62 1.72
0.5 0.25 2.12 1.51
1 0.25 2.08 1.38
2 0.25 1.69 1.12
4 0.25 1.59 0.98
6 0.25 1.51 0.9
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Figure 6. The result of the adsorption process of natural pumpkin seeds and
buckwheat

Table 5
The result of the nuclear power plant analysis of the effect of the interaction time
on the adsorption process for removing the Cr ion from activated carbon, ready at

300°C
Adsorbent Time | Volume | Adsorbent | [Cu(Il)]mg/l | Cu(Il)Jmg/l
(hour) g/l
Activated 0 0.25 2.97 3.23
carbon 0.25 25 0.25 291 3.02
0.5 0.25 2.69 2.96
1 0.25 2.18 2.58
2 0.25 1.69 1.45
4 0.25 1.21 1.17
6 0.25 0.71 1.07
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Figure 7. The result of the adsorption process of pentacarbon obtained at 300°C

147




Serikbayeva A.M., Ushkempir A.S.,

Chemical Technologies Satkozhaeva E. B., Toktibayeva K.R. P.142-151

Table 6
The result of the nuclear power plant analysis of the effect of the interaction time
on the adsorption process for removing the Cr ion from activated carbon, ready at

600°C
Adsorbent Time | Volume | Adsorbent | [Cu(Il)Jmg/l | Cu(Il)]mg/1
(hour) g/l
Activated 0 0,25 3,17 3,59
carbon 0.25 25 0,25 3,01 3,17
0.5 0,25 2,88 3,09
1 0,25 2,43 2,63
2 0,25 2,4 2,55
4 0,25 2,26 2,49
6 0,25 1,8 2,02
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Figure 8. The result of the process of adsorption of the obtained bespoke carbon at

600°C
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Figure 9.300°Cof burnt pumpkin seeds and 600°Cof burnt pumpkin seeds
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Figure 10. Sg ion calibration in buckwheat fired at 300°Cand buckwheat fired at
600°C

Conclusion. Activated carbon has a wide range of carbonaceous materials
with high porosity and surface area. Due to its unique characteristics, it is widely
used in water purification, domestic and industrial wastewater, desalination,
purification and separation of gases, removal of odors and pollutants, as well as in
medicine in many parts of the world. Agricultural waste is very abundant on earth,
and it is worth being able to use it effectively. The agricultural waste that you get
as an adsorbent is the cheapest and very affordable. Recently, the use of Labeled
Coal has yielded many positive results. As a result of the research work, a method
for removing chromium and copper from the composition of water based on water
purification technology was considered.

1. Activated carbon was burned from biomass waste.

2. Activated carbon was activated by acid treatment.

3. An elemental analysis of the physicochemical composition of activated
carbon was carried out and verified by an atomic emission spectrometer.

4. The result of removing chromium and copper from water using activated
carbon as an adsorbent is shown.
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A.M. CepMKGaeBal, A.C. YLI.IKEMHMpl, 3.b. CaTKomaeBal, K.P. Tokt6aesa’
m. dye3o08 amoeiHOarbi OHmMycmik KasakcmaH yHusepcumemi, LLibimkeHm, KazakcmaH

CyAblH K¥PAMbIHAFbI AYbIP METANNAAP/AbI BENCEHAIPIITEH
KOMIPTEFNMEH TA3AJIAY }OHE ®PUSUKA-XUMUAbIK KACUETTEPIHE
CMNATTAMA

AHpaTtna.Makanaga aybin LWapyaLwblinbiFbl KanablKTapblHaH aNblHFaH
6enceHgipinreH KemipTekTi apcopbeHTTepaiH, CUHTE3I XKoHe onapablH, U3NKANbIK-
XMMMANBIK KacueTTepi cunatranfaH. AnbiHFaH agcopbeHTTep cyablH KypambiHaa 60naTbiH
ayblp MeTaNN MOHOAPbIH KO YWiH NanganaHblnagpl. CyablH, nactaHybl 6y 3KONOTUANBIK,
npob6aema 6osbin Tabblnagpl. On TabUFATTbIH, a4aM3aTTbiH, ©MipiHEe ©3 KecipiH Turisyae.
Kasipri yakbiTTa GeficeHAipinreH KemipTeKk cyapbl, aya MeH rasgbl Ta3apTyna, COHbIMeH
KaTap KenTereH eHAipic opblHAApbiHAA KonAdaHblnagbl. Cy KypamblHAAFbl ayblp meTann
MOHZAPbIH KO YLWiH ajsblHFaH benceHAaipinreH KeMipTeK MaKTa, epiK, KapaKyMbIK KaHe
ackabak KanablKTapblHaH Kacangbl. benceHaipinreH KemipTeK apKblibl cyabl TasapTy
KOpLUafaH OpTafa 3UAHCHI3 }X9HEe IKOHOMMKAJbIK TYPFbiAaH TMiMAi Kayinci3 npouecc.

TipeK ce3aep:asncopbeHT, benceHaipinreH KemipTek, ayblp MeTann MOHAAPbI.
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1 1 1 1
A.M. Cepukbaesa’, A.C. YwKemnup-, 3.b. Catkoxkaesa', K.P. TokT6aeBa
1 o
tOxcHo-KazaxcmaHckul yHusepcumem um. M. Ayesosa, LLlbimkeHm, KazakcmaH

OYUCTKA TAXKE/NIbIX METANNI0B, COAEPXALLIUXCA B BOAE, AKTUBUPOBAHHbIM
YINEPOAOM U XAPAKTEPUCTUKA ®U3UKO-XMMUYECKMX CBOMCTB

AHHOTaumMa. B craTbe OMNUCbIBAEeTCA CUHTE3  aKTUBMPOBAHHbLIX  YrO/bHbIX
aACcopbeHTOB, NOYYEHHBIX U3 CEIbCKOXO3ANCTBEHHBIX OTXOA0B, U UX GU3NKO-XMMUYECKMe
cBoicTBa. [lonyyeHHble aacopbeHTbl MCMOMb3YIT ANA  YAAJNEHWA WOHOB TAXEsbIX
METa/N/I0B, COAepMKalmxca B Boge. B HacToAwee Bpemsa aKTMBMPOBAHHbLIA Yrosb
MCMONb3YeTCA MNPM  OYUCTKE BOApl, BO3AYyXa M Ta30B, a TaKXKe Ha MHOMMX
NPOMN3BOACTBEHHbIX 06bEKTax. AKTMBMPOBAHHbLIN Yro/ib, NOAYYEHHbIN ANA yAaneHusa u3s
BOZbl MOHOB TAXE/IbIX META//I0B, U3rOTaB/IMBA/IM U3 OCTATKOB X/10MKa, abpuKoca, rpedmnxm
1 TbIKBbI.

KnioueBble cnoBa: afcopbeHT, akTMBMPOBAHHbIN YroJib, MOHbI TAXKENbIX METa/I0B.
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