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Abstract

In recent years, increasing emphasis has been placed on understanding the surface chemistry of activated
carbons used for ion adsorption from aqueous media. The aim of the present study was to investigate the
removal of nitrite ions using CAN-7 activated carbon, a mesoporous material with an acidic surface resulting
from its preparation by chemical activation with phosphoric acid. To characterize the adsorption behavior,
batch experiments were carried out while varying key operational parameters, such as solution pH, initial
nitrite concentration and contact time. The experiments were performed at a liquid-to-solid ratio of 1:500,
using activated carbon particles with sizes between 0.8 and 2.0 mm. The equilibrium data were analyzed using
the Langmuir and Freundlich isotherm models, as well as several kinetic approaches, including pseudo-first-
order, pseudo-second-order, and intra-particle diffusion models. The Langmuir isotherm provided the best fit
to the experimental results, indicating that nitrite adsorption on CAN-7 occurs predominantly through
chemisorption on the energetic homogeneous surface.
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INTRODUCTION

Water quality, particularly its chemical composition, exerts a direct impact on public health. A
number of noncommunicable diseases are considered to be determined by the chemical composition
of water [1+3]. In the Republic of Moldova, approximately 20% of reported illnesses are linked to
the consumption of water that fails to comply with drinking standards, compared to about 6% in
Western European countries. Monitoring data for groundwater indicate that numerous artesian wells
contain elevated levels of ammonium, nitrate, and nitrite ions, often surpassing the maximum
allowable concentrations (MAC) [4].

Excessive ammonium concentrations have been observed in several centralized water supply systems,
including those in Orhei and Criuleni districts. In Hincesti district, about 60% of samples contain up
to 12.2 mg/L ammonium ions; in Leova, 40% of samples range between 2.2 and 8.2 mg/L; in Causeni,
19% of wells contain 2.1+5.8 mg/L nitrites, while in laloveni, 32% of wells contain 69+280 mg/L
nitrates [5,6]. Seasonal intensification of nitrification processes during summer months contributes to
the accumulation of nitrite ions in groundwater, with occasional peaks reaching 7+18 mg/L in wells
across the country [7+9]. Typically, unpolluted groundwater contains only trace levels of nitrite and
nitrate; however, contamination with nitrogenous compounds necessitates appropriate treatment to
meet national and international drinking-water standards [4,10].

Research on water treatment processes has focused more extensively on nitrate removal, while nitrite
remediation has been comparatively less investigated. Nevertheless, several nitrite elimination
strategies have been documented, including biological nitrification—denitrification [11+17], chemical
denitrification [11,17+24], and adsorption-based approaches [24+32]. Various classes of
adsorbents—such as polymers, mineral materials, and activated carbons (AC)—have been tested for
this purpose [17,24,26+33].
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The objective of the present study was to evaluate the efficiency of a locally produced activated
carbon, CAN-7, derived from walnut shells, for nitrite removal from water, with the aim of assessing
its suitability for use in household filtration systems.

EXPERIMENTAL PART

CAN-7 activated carbon was used as an adsorbent, which is a domestic activated carbon, obtained
from walnut shells by the chemical activation method with phosphoric acid [34]. The activated carbon
CAN-7 characteristics has been evaluated by a series of indices, like as elemental analysis, ash
content, pH of suspension, SEM-EDX.

The adsorption experiments were carried out in 100 mL Erlenmeyer flasks using a shaker with
thermostat, and the mixing intensity was maintained constant throughout the experiments. The batch
experiments were conducted at 1: 500 solid: liquid ratio, at 3+10 pH range, contact time between 10
and 1800 minutes and temperature between 6 and 28°C. Solutions of 0.1 mol/L. NaOH and 0.1 mol/L
HCI were used to adjust the solution pH to the desired value. After contact time, the phases were
separated by filtration and in the solution the nitrite and phosphate ions were determined by UV-Vis
spectrometric methods [35] using HACH DR/2500 spectrophotometer.

The activated carbon adsorption capacity for nitrite ions was calculated according to the Eq. 1:
_CO—Ct,e .

age=———V (D

where: a;. (mg/g) amount of nitrite ions adsorbed in adsorption time (¢) and equilibrium time (e); Co
(mg/L) initial nitrite ions concentration; C;.(mg/L) the concentration of the nitrite ions in the solution
during the adsorption time (¢) and equilibrium time (e); m (g) adsorbent mass; ¥ (L) total volume of
solution for adsorption.
In order to describe the adsorption behaviour of nitrite ions on activated carbon CAN-7, the pseudo-
first order (Eq. 2), pseudo-second order (Eq. 3) and intra-particular diffusion (Eq. 4) kinetic models,
and two commonly used isotherm models, the Langmuir (Eq. 5) and Freundlich (Eq. 6) isotherms
[36+40].

q: = q. — q. - " (2)
where g. (mg/g) and g, (mg/g) parameters represent adsorption capacities at equilibrium and time ¢
respectively, and K; represents the rate parameter (1/min) [36].

g2 -
__Karget 3)
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where g. (mg/g) and ¢; (mg/g) parameters represent adsorption capacities at equilibrium and time ¢
respectively, and K> represents the rate parameter (g/mg/min) [37].
— Y

qe=Kig-t'2+C 4)
where C is the intercept and Kz (mg/gh'’?) is the intra-particle diffusion rate constant, which can be
determined from the slope of the linear plot of g, versus #/? [38].

Qmax" b C.

9="11b-cC, (5)
where ¢. is the amount adsorbed at equilibrium per unit weight of adsorbent (mg/g), C. is the
equilibrium concentration of adsorbate in the liquid phase (mg/L), gma and b are the Langmuir
constants and are referred to as the maximum adsorption capacity (mg/g) and affinity parameter of
the adsorption system [39].

qo=Ks C'/n 6)
where K is the Freundlich parameter that expresses the amount adsorbed (mg/g)(L/mg)"" and n represents the

adsorption strength. The value of //n ranges between 0 and 1; values below 1 imply chemisorption and values
above 1 indicate a cooperative adsorption [40].

q:

RESULTS AND DISCUSSION

Characteristics of the CAN-7 activated carbon

The sample CAN-7 is a mesoporous activated carbon (Vi = 0.81 cm?®/g, Vmeso = 0.32 cm®/g
determined from benzene adsorption isotherms [41] with acidic surface due to method of obtaining
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(chemical activation with phosphoric acid) the estimated value of pHp.c is about 4.2 [34, 41]; with
low ash content mainly of sodium, potassium, calcium, magnesium and iron oxides [41]. Along with
C (78.4%), H (2.8%) and O (18.2%) the phosphorus in content of about 0.6 %.

Figure 1 illustrates the surface morphology of the activated carbon, while the EDX spectra confirm
the presence of carbon, oxygen, and phosphorus, indicating the occurrence of surface organic groups
that may act as active sites for adsorption. The acidic character of the CAN-7 surface was further
verified through FTIR spectroscopy and Boehm titration method, both demonstrating the presence of
specific oxygen-containing functional groups [42]. In the IR spectrum of the CAN-7 sample, a series
of absorption bands specific to activated carbons were identified [42], which represent both the
skeleton of activated carbons and the functional groups. Additionally, the absorptions specific to
groups containing phosphorus are found CP-O (550-900 cm™), P=C and P-O (1000-1250 cm™) [42].
The concentration of acidic groups on the surface of CAN-7 activated carbon, determined by Boehm
titration method, follows the series: carboxylic strong acidic (0.74 meq/g)=phenolic (0.74 meq/g)>>>
carboxylic weak acidic (0.31 meq/g) [42].
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Fig. 1. SEM-EDX analysis of the activated carbon CAN-7

Nitrite ions adsorption on activated carbon CAN-7

Effect of contact time and kinetic models

The kinetics of the nitrite ions adsorption on activated carbon CAN-7 was studied at a solid/liquid
ratio of 1:500, with the activated carbon fraction between 0.8 and 2.0 mm. At pre-set time intervals,
the phases were separated by filtration using blue band paper, and the concentration of nitrite ions
and phosphate ions were determined in the solution. Additionally, the pH and conductivity values of
solutions were evaluated (data not presented here). According to obtained data, about 50% of nitrite
adsorption/removal occurs in 600 minutes (Fig 2 (a)). Phosphates are washed off from the activated
carbon surface in the amount of 4.5-5.0 mgPO4*/gAC, which corresponds to approximately 0.16%
of phosphorus (Fig 2 (b)). According to research results (elemental analysis and EDX), it was found
that CAN-7 activated carbon contains approximately 0.6% phosphorus, which is bound to the
activated carbon skeleton and originates from the activating agent (phosphoric acid) [41].

To describe the kinetics of nitrite ions adsorption on CAN-7 activated carbon, the pseudo-first-order
(Eq. 2), the pseudo-second-order (Eq. 3), and intraparticle diffusion kinetic (Eq. 4) models were
applied [36+38]. The calculated kinetic parameters of the nitrite ions adsorption on activated carbon
are presented in Table 1. The applicability of the kinetic models is compared by judging the
determination coefficients (R?) and the agreement between calculated and the experimental
equilibrium adsorption capacity (qe). The determination coefficient for the pseudo-second-order
kinetic model is close to 1 (R? = 0.979), and the calculated adsorption capacity (0.807 mg/g) is very
close to the experimentally found value (0.803 mg/g), which justifies the adsorption mechanism
(Table 1). This suggests that the rate-determining step in the adsorption processes may be
chemisorption, which involves valence forces through electron exchange between the adsorbent and
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the nitrite ions in the solution [43,44]. These results are in agreement with those reported in the
scientific literature dealing with adsorption of nitrite or nitrate ions on activated carbons [28, 45+47].

C, mg/lL PO, mg/g AC
12 6-
101 51, o 00 °
©,0 ©
84 40
D
6 3]
44 24
2] 1
T T T T T 1 0 ; ; ; ; ; X
0 30 €0 %0 1200 1X0 180 0 300 600 900 1200 1500 1800
1me, min Time, min
a b

Fig. 2. The effect of contact time on nitrite ions adsorption on CAN-7 activated carbon, solid:
liquid ratio= 1:500, 25 °C: a) variation of nitrite ions concentration in solution,
b) the amount of phosphate ions determined in solutions after contact with activated carbon

Intra-particle diffusion model (based on the theory proposed by Weber and Morris) was used to
identify the diffusion mechanism. The intra-particle diffusion is valid when the adsorbate uptake (qt)
versus the square root of the contact time (t'/?) is linear and the plot passes through origin [38]. The
plot of nitrite ions uptake against square root of contact time is linear over the whole-time range (R>
=0.992), but it does not pass through the origin (the intercept is negative, about -0.23) (Figure 3).

q, mg/g

O T T T T T T T T d
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tl/2 min1/2
Fig. 3. The plot of nitrite ions uptake against square root of contact time (Weber-Morris model).
(The experimental conditions are same as in Fig. 2)

Table 1. Kinetic models parameters

Kinetic models e (exp), mg/g Parameters Values

pseudo-first-order ge (cal), mg/g 2.861
ki, min’! 0.0031
R? -0.926
pseudo-second-order e (cal), mg/g 0.807
0.803 ko, g/mg min 0.143
R? 0.979

intra-particle diffusion Kid, g/mg min” 6.4x10™
R? 0.948

D, m%/s 9.6x1071°
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This means that the intra-particle diffusion was not the only rate-controlling step, it could be a
combining effect of the surface reactions. The diffusion speed (D) of nitrite ions in the pores of
activated carbon CAN-7 is quite low 9.6x10°16, this can be explained by the size of activated carbon
granules, which is between 0.8 and 2.0 mm (Table 1). Other researchers found higher values (10
times) of the diffusion coefficients of nitrite ions in the pores of a granulated activated carbon [28,
33].

Equilibrium study

In order to provide an adequate description of the adsorption data, Langmuir (Eq.5) and Freundlich
(Eq.6) isotherm models have been applied to describe the adsorption behaviour of nitrite ions onto
CAN-7 in aqueous solutions [39, 40]. The Langmuir isotherm is defined by several key parameters,
including the equilibrium adsorption capacity qe, the equilibrium concentration Ce, the maximum
monolayer adsorption capacity qmax, and the Langmuir constant K, which reflects the affinity or free
energy of adsorption [39]. In addition, the adsorption strength and sorbent capacity are influenced by
the Freundlich constants Kr and n [40].

Figures 4 and 5 show the adsorption isotherms of nitrite ions on CAN-7 activated carbon determined
at different operating temperatures (6°C, 18°C and 28°C) and pH values (3, 5, 7 and 10). Tables 2 and
3 show the constants of the theoretical Langmuir and Freundlich isotherms applied to approximate
the experimental data.

According to the obtained data, with the increase in temperature from 6 to 28°C, the adsorption value
increases with about 30% (from 5 to 6.6 mg/g) (Figure 4 and Table 2). And with the increase of the
pH value from 3 to 7, the adsorption value decreases by about 5.5 times (Figure 5 and Table 3).
Higher adsorption values at lower pH values are due to the excess of protons at a lower pH, which
leads to an increase in the number of positively charged positions on the activated carbon surface,
which favors the adsorption of nitrite ions due to electrostatic attraction. It should be noted that at low
pH values, nitrite ions are in equilibrium with the HNO» form, because HNO; is a weak acid with K,
5.1-107 [48]:

HNO; + H,0 <> H;0" + NOy (7
Both the Langmuir and Freundlich isotherms provide accurate descriptions of nitrite adsorption onto
CAN-7 activated carbon. The coefficient of determination (R?) was used to assess which model best
fits the experimental data. The results show that the Langmuir isotherm yields the highest agreement,
with R? values reaching or exceeding 0.99, which reflects highly favourable adsorption behaviour.
Based on the Langmuir model, nitrite uptake proceeds through monolayer formation on a surface
with uniform energy sites, with minimal interactions occurring between adsorbed nitrite ions [39].

Table 2. Langmuir and Freundlich isotherm constants for the adsorption of nitrite ions on
CAN-7 activated carbon at different temperatures

Temperature, Langmuir Freundlich
°C Qexp, ME/E  max,mg/g  Ki,L/mg R? Kt 1/n R?
6 5.05 4.84 0.201 0.994 3.473 0.541 0.952
18 5.91 5.50 0.233 0.995 3.651 0.562 0.985
28 6.60 6.51 0.355 0.999 3.587 0.476 0.963

Table 3. Langmuir and Freundlich isotherm constants for the adsorption of nitrite ions on
CAN-7 activated carbon at different pH values

o Langmuir Freundlich
Gexp, ME/E  Qmax,mg/g KiL/mg R Ky 1/n R
3 8.10 9.15 1.193 0.982 4.525 0.589 0.972
5 6.60 7.23 0.273 0.998 1.587 0.476 0.964
7 1.40 1.69 0.026 0.982 - - -
10 0.35 0.97 0.034 0.739 - - -
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Fig. 4. Isotherms of nitrite ions adsorption on activated carbon CAN-7 for different temperatures:
(a) 6°C, (b) 18°C, (c) 28°C. Solid: liquid ratio= 1:500, pH=5

Taking into account the results obtained in this study, as well as the production cost of the activated
carbon CAN-7 (approximately 190 EUR/kg [34]), the findings support the continuation of research
aimed at evaluating the applicability of CAN-7 as an adsorbent and/or catalyst in domestic water
filtration systems.
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Fig. 5. Isotherms of nitrite ions adsorption on activated carbon CAN-7 at different pH values.
Solid: liquid ratio= 1:500

CONCLUSIONS

The adsorption of nitrite ions onto the autochthonous activated carbon CAN-7 was investigated as a
function of initial adsorbate concentration, solution pH, and temperature. Adsorption equilibrium was
reached after approximately 600 min.

Kinetic modelling using the pseudo—first-order, pseudo—second-order, and intra-particle diffusion
models showed that the pseudo—second-order model provides the best fit to the experimental data.
The model yielded a determination coefficient of 0.98, and the calculated adsorption capacity (0.807
mg/g) closely matched the experimental value (0.803 mg/g), indicating that the rate-limiting step is
likely chemisorption involving valence interactions through electron exchange between nitrite ions
and surface sites. Equilibrium adsorption increased by ~30% (from 5.0 to 6.6 mg/g) as the temperature
rose from 6 to 28°C, suggesting an endothermic process. In contrast, increasing the pH from 3 to 7
decreased adsorption efficiency by ~5.5, demonstrating the strong pH dependence of nitrite uptake.
Isotherm analysis showed that the Langmuir model best describes the adsorption behaviour, with
coefficients of determination >0.99. This result implies monolayer adsorption on a homogeneous
surface and negligible adsorbate—adsorbate interactions, confirming favourable adsorption conditions
for nitrite removal using activated carbon CAN-7.

ACKNOWLEDGEMENTS

This work was supported by Republic of Moldova subprogram Advanced research in computational
and ecological chemistry, identification of technological procedures for treatment, formation of
water quality and quantity (ECOAQUA) 2024-2027 (code 010603) of Moldova State University
(Institute of Chemistry).

REFERENCES

[1] ASEVSCHI, V, BULMAGA, C., CUMPANA R., Ecological and Geographical Issues in the
Context of Sustainable Development of the Republic of Moldova: Achievements and Perspectives.
USPEE ,,C. Stere”, Chisinau, 2016, p. 78-87.

[2] BAHNAREL, 1., PANTEA, V., SALARU, I. State Public Health Surveillance in the Republic of
Moldova (National Report). National Center for Public Health, Chisinau, 2014, 244 p.

[3] WORLD HEALTH ORGANIZATION.
http://www.who.int/mediacentre/news/releases/2017/water-sanitation-hygiene/en/ (31.07.2017).

[4] WORLD HEALTH ORGANIZATION, Guidelines for Drinking-Water Quality: Incorporating,
Vol. 1, 3" edition, New York: WHO, 2006, 675 p.

74



[S] OSTROFET, Gh., CIOBANU, E., GROZA, L., COSTIC, N., EREMCIUC, T., Analele stiintifice
ale USMF N. Testimitanu, 12, no. 2, 2011, p. 102.

[6] The State of the Environment in the Republic of Moldova in the Years 2017-2020 (National
Report), Nova-Imprim SRL, Chisinau, 2021, 197 p.

[7] LOZAN, R. SANDU, M., TARITA, A., MOSANU, E., GOREACIOC, T., The Geoecological
State of Surface and Groundwaters in the Black Sea River Basin (within the territory of the Republic
of Moldova). Euroofset, Chisinau, 2015, 326 p.

[8] LOZAN, R., TARITA, A., SANDU, M. Water Resources in the Orhei Region: Quality and
Forecasts. Euroofset, Chisinau, 2014. 54 p.

[9] MOSANU, E., TARITA, A., SERGENTU, E., SANDU, M., SPATARU, P., GOREACIOC, T.,
JABIN, V., Mediul Ambiant, 47, no. 5, 2009, p. 1.

[10] Government Decision of Republic of Moldova No. 934 of 15.08.2007 on the establishment of
the Automated Information System “State Register of Natural Mineral Waters, Drinking Waters, and
Bottled Non-Alcoholic Beverages”. Official Gazette No. 131-135 of 24.08.2007, Article No. 970.
[11] KAPOOR, A., VIRARAGHAVAN, T.J., Env. Eng., 123, no. 4, 1997, p. 371.

[12] SRINU, N.S., PYDI, S.Y., Proceedings of International Conference on Chemical, Environmental
Science and Engineering (ICEEBS'2012). Pattaya, Thailand, July 28-29, 2012, p. 47.

[13] HOVANEC, T.A., TAYLAR, L.T., BLAKIS, A., DELONG, E.F., App. Env. Microb., 64, no.
1, 1998, p. 258.

[14] NG', A., STENSTROM, M.K., MARRS, D.R., J. Water Pollut. Control Fed., 59, no. 4, 1987,
p- 199.

[I5]NG', A., STENSTROM, M.K., J. Environ. Eng., 113, no. 6, 1987, p. 1285.

[16] ZUBAIR, A., SUNG-MIN, K., KIM, LS., MIN-SOO, B., CHAE, J.-K., JOO, J.-H., OK, Y.S.,
OH, S.E., Environ. Technol., 33, no. 11, 2012, p. 1271.

[17] GOREACIOC, T., Ecological and Geographical Issues in the Context of Sustainable
Development of the Republic of Moldova: Achievements and Perspectives. USPEE ,,C. Stere”,
Chisinau, 2016, p. 191-196.

[18] IKKOU, M., SAKAMOTO, Y., YOSHINAGA, Y., Appl. Catal. B, 44, 2003, p. 79.

[19] SOARES, O.S.G.P, ORFAO, J.J.M, PEREIRA, M.F.R., Catal. Lett., 126, 2008, p. 253.

[20] CAROA, C.A., BEDIOUI, F., ZAGAL, J.H., Electrochim. Acta, 47, 2002, p. 1489.

[21] LEMAIGNEN, L., Catal. Today, 75, 2002, p. 43.

[22] HOROLD, S., TACKE, T., VORLOP, K.D., Environ. Technol.,14, 1993, p. 931.

[23] WIERCIK, P., DOMANSKA, M., KONIECZNY, T., Desalin. Water Treat., 197, 2020, p. 90.
[24] JING, C., YAWEIL W., HAOYU, J., PENGLIANG, G., DONGIJIN, W., BO, L., XUZHUQO, S.,
Water Supply, 21, no. 8, 2021 p. 4287, https://doi.org/10.2166/ws.2021.184.

[25] GOREACIOC, T.,NASTAS, R., SANDU, M., LUPASCU, T., TARITA, A., Proceedings of 21*
International Symposium “The Environment and the Industry” SIMI 2018, Bucharest, Romania, p.
119, http://doi.org/10.21698/simi.2018.1p15.

[26] AFKHAMI, A., Carbon, vol. 41, 2003, p. 1309.

[27] MIR, S.A., J. Appl. Sci. Environ. Manag., 14, no. 3, 2010, p. 5.

[28] OZTURK, N., KOSE, T.E., Desalination, 223, 2008, p. 174.

[29] REZA, A., FAHIM, K.N., DELAVAR, A.F., Open Process Chem. J., 2, 2009, p. 1.

[30] AFKHAMI, A., MADRAKIAN, T., KARIMI, Z., J. Hazard. Mater., 144, 2007, p. 427.

[31] GIERAK, A., LAZARSKA, 1., Adsorpt. Sci. Technol., 35, 2017, p. 721.

[32] WAN, D., LIU, H., LIU, R., QU, J,, L1, S. ZHANG, J., Chem. Eng. J., 195-196, 2012, p. 241.
[33] CEBAN (GINSARI), I, NASTAS, R., Acta Chim. Slov., 72, 2025, p. 24,
http://doi.org/10.17344/acsi.2024.8693.

[34] GOREACIOC, T. PhD thesis, Institute of Chemistry of ASM, 2018, Republic of Moldova.

[35] SM SR EN 26777:2006 Water Quality. Determination of Nitrite Content. Method by Molecular
Absorption Spectrometry. Catalogue of National Standards of the Republic of Moldova. National
Institute for Standardization, Chisinau, 1, 2014, 920 p.

[36] LAGERGREN, I., K. Sven. Vetenskapsakad. Handl., 24, 1898, p.1.

75



[37] HO, Y.S., MCKAY, G., Process Biochem., 34, 1999, p. 451, https://doi.org/10.1016/S0032-
9592(98)00112-5.

[38] WEBER, W.J., MORRIS, J.C., J. Sanit. Eng. Div. Am. Soc. Civ. Eng., 58, 1963, p. 31.

[39] LANGMUIR, L., J. Am. Chem. Soc., 40, 1918, p.1361.

[40] AYOOB, S., GUPTA, AK. J. Hazard. Mater.,, 152, 2008, p. 976, https://doi.
org/10.1016/j.jhazmat.2007.07.072.

[41] LUPASCU, T., PETUKHOVA, G.A., NASTAS, R., POLYAKOV, N.S., Rus. Chem. Bull., 55,
2006, p. 770.

[42] NASTAS, R., RUSU, V., LUPASCU, T., Studia Universitatis Moldaviae, Natural Sciences
Series, 96, no. 6, 2016, p.170, in Romanian.

[43] BANDOSZ, T.J., Activated Carbon Surfaces in Environmental Remediation, 2006, Vol. 7, 1%
Edition, Academic Press, New York, 588 p.

[44] AL-QODAH, Z., SHAWABKAH, R., Braz. J. Chem. Eng., 26, no. 1, 2009, p. 127.

[45] NASSAR, H.N.I. PhD thesis, An-Najah National University, 2012, Palestine.

[46] YAKOUT, S.M., MOSTAFA, A.A., J. Anim. Vet. Adv., 13, no. 9, 2014, p. 558.

[47] HANAFI, H.A., AZEEMA, SM.A., J. Environ. Anal. Toxicol., 346, no. 6, 2016, https://doi.
org/10.4172/2161-0525.1000346.

[48] BURGOT, J.-L. Ionic Equilibria in Analytical Chemistry. Springer, New York, 2012, https://doi.
org/10.1007/978-1-4419-8382-4.

Citation: Goreacioc, T., Nastas, R., Lupascu, T., Removal of nitrite ions from water by adsorption on
chemically activated carbon, Rom. J. Ecol. Environ. Chem., 2025, 7, no.2, pp. 68+76.

@ © 2025 by the authors. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution (CC BY) license
(http://creativecommons.Org/licenses/by/4.0/).

76



