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Abstract [ Objective] To solve the problem of low pH value and excessive concentration of Zn** and Cd** plasma pollutants in coal
mine acidic polluted groundwater. [ Methods] To study the effect and mechanism of using bamboo activated carbon as adsorbent to

remove Zn>* and Cd** pollutants in coal mine acidic polluted groundwater, the effect of different reaction time, particle size, dosage,
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temperature , initial concentration of Zn*" and Cd*" and pH on the effect of bamboo activated carbon adsorption of Zn** and Cd** was
systematically carried out by using the coal mine acidic polluted groundwater, which was then analyzed by using the scanning electron
microscope (SEM-EDS) and fourier transform infrared spectroscopy ( FTIR) characterization means and combined with adsorption
kinetics, isothermal adsorption model and thermodynamic model to explore the adsorption mechanism. [ Results] The result showed
that bamboo activated carbon could effectively adsorb Zn** and Cd** pollutants in the coal mine acidic polluted groundwater, and the
removal rates of Zn** and Cd*" by bamboo activated carbon were 95. 92% and 98. 11% respectively under the conditions of reaction time
of 240 min, particle size was from 0. 25 to 0. 50 mm, and dosage was 10 g/L, the mass concentrations of Zn>* and Cd** in groundwater
after reaction were 0. 495 mg/L and 0. 005 mg/L, and the pH value was 6.21. In the actual site where the simulated temperature,
pH, Zn® and Cd*" concentrations were constantly changing, the bamboo activated carbon showed good treatment effect on the coal mine
acidic polluted groundwater, and the post-treatment pH, Zn** | and Cd*" concentrations reached the Standard for Groundwater Quality
(GB/T 14848—2017) Class Il water requirements. [ Conclusion] The adsorption process of Zn>* and Cd** by bamboo activated
carbon is more in line with the quasi-secondary kinetic model and Langmuir adsorption isotherm model as a monolayer chemical

adsorption; adsorption reaction is a heat absorption, entropy increase and spontaneous process, and higher temperature is favorable for

the reaction. Bamboo activated carbon can neutralize the acidity of coal mine acidic polluted groundwater and remove the excessive Zn**

and Cd* in water, which is an environmentally and economically friendly adsorbent.

Keywords bamboo activated carbon coal mine acidic polluted groundwater Zn**  Cd*
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Tab.1 Thermodynamic Parameters of Zn** and Cd** Adsorbtion
AG/(kJ-mol™")
BF AH/(kJ-mol™") AS/(J-mol 'K ™h)
288 K 293 K 298 K 303 K 308 K
Zn** 14.41 51.70 -15 141 -15 399 -15 658 -15916 -16 175
cd* 38.51 141.79 —-41 527 —-42 236 —42 945 —-43 654 —44363
3 zﬂnr -L/l,: alkalinity decayed process [ J ]. International Journal of

(1) P Fis PR A SN ] R 240 min KBE A2 A
0.25~0.50 mm, &N 10 ¢/L KT, Zn™ Fl
Cd™* L BRZF415A 95. 92% F1 98. 11% , I J5i 7K
Hr Zn® R CA™ T 6 W B 4300 0,495 mg/L Al
0. 005 mg/L,pH fH} 6. 21,

(2) PrFiE AR pH  Zn™ FIl Cd™ W B 25
R A AN S A 18 SR 1l oI R 1 b 7K e
R A FERUR AR BRS Y pH L Zn™ Fl Cd™ R EE
IRECHL N K T AR HE) (GB/T 14848—2017) M 2K
IKELR

() M F GRS Zn™ Fl CA™ WY BF 5455 5 1 —
R ah 1A R Langmuir WY B 45 1R ZR AR AR 2 A2
A2 W B sk R, 8% BT s v T 1 I A AR EE N B A Y
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