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A B S T R AC T

In this study, spent mushroom (SM) (Tricholoma lobayense) was used as a new low-cost adsorbent 
for removing Congo Red (CR) from aqueous solutions in a batch process at 25 °C. By varying the 
adsorbent dose, initial concentration, contact time, initial pH and particle size, the respective 
effects of these factors on the adsorption performance were explored. The sorption equilibrium 
data fi tted Langmuir isotherm and the maximum adsorption capacity was 147.1 mg/g at 25 °C. 
The kinetic data obtained at different initial concentrations were analyzed using pseudo-fi rst-
order, pseudo-second-order and intraparticle diffusion equations. The pseudo-second-order 
described the adsorption of Congo Red on spent mushroom very well.
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1. Introduction

Textile printing and dyeing is one of major indus-
tries in China and produces large volumes of waste-
water during the preprocessing and dyeing processes. 
It is reported that the discharge volumes of these waste-
water reaches 14.13 × 108 tons per year [1]. Some dyes are 
carcinogenic and mutagenic and are toxic to the aquatic 
life and the food web [2]. Therefore, the removal of such 
colored agents from aqueous effl uents is of signifi cant 
environmental, technical, and commercial importance [3].

Currently, a number of methods have been developed 
for the removal of dyes from wastewaters to decrease 
their damage to the environment. The technologies 
involve adsorption on inorganic or organic matrices, 
decolorization by photocatalysis, and/or by oxidation 
processes, microbiological or enzymatic decomposition, 
etc. [4]. Among these removal technologies, adsorption 

is considered to be an effective method due to the ease 
of operation and comparable low cost of application. At 
present, the most commonly used adsorbent in waste-
water treatment is activated carbon, which has also been 
studied for the dye removal. But the extensive applica-
tion of activated carbon is still in diffi culty due to its high 
cost. Therefore, it is necessary to explore cheaper adsor-
bent for wastewater treatment. Some researchers have 
reported many low-cost materials which are mainly 
from industrial and agricultural production, such as 
broad bean peels [5], spent tea leaves [6], fl y ash [7], 
wheat straw [8], bagasse fl y ash [9], pomelo (Citrus gran-
dis) peel [10], clinoptilolite [11], Ca-bentonite [12], rice 
husk [13], Jute stick powder [14], almond shells [15], 
groundnut shell [16], activated palm ash [17].

Tricholoma lobayense is a precious edible mush-
room, which is extensively grown in south China. Spent 
T. lobayense is a waste in the process of mushroom produc-
tion, which includes stipes of mushroom and sub-quality 
ones. Due to the high consumption of T. lobayense,  massive 


