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Abstract : To investigate the purification efficiency of activated carbon adsorption for low—concentration
pollutants in the atmosphere, this study targeted low—concentration volatile organic compounds
(VOCs, represented by toluene) and nitrogen oxides (NO., represented by NO). Through static and
dynamic adsorption experiments, the study systematically analyzed the influence of key factors
such as activated carbon type, adsorption temperature, relative humidity, and gas space velocity
on the adsorption effect. The experimental results indicated that granular coconut shell activated
carbon exhibited the best adsorption performance for low—concentration toluene and NO. Under
conditions of an initial concentration of 5 mg/m?, a temperature of 25 C , a relative humidity of 30%,
and a space velocity of 1000 h'!, the adsorption efficiencies for toluene and NO reached 96.2% and
92.8%, respectively, with saturated adsorption capacities of 286.5 mg/g and 158.3 mg/g. An increase
in temperature, humidity, and space velocity significantly reduced the adsorption effect, with the
adsorption efficiency decreasing by 8%-10% for every 10 rise in temperature. The study confirmed
that activated carbon adsorption has a highly efficient purification capability for low—concentration
atmospheric pollutants, providing experimental evidence and technical references for practical
atmospheric pollution control projects.

Keywords : Activated carbon adsorption; Low-concentration atmospheric pollutants; Volatile organic
compounds (VOCs); Nitrogen oxides (NO.); Adsorption efficiency; Saturated adsorption
capacity; Breakthrough curve
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HORMERIG % (AC-2, Firf2 3-5mm, HCFEMEH 980m? /g,
FLBRARF 0.62cm®/g) « My ARG R (AC-3, Rtz 50—
100pm, HFmM 1100m? /g, FLBRAAF 0.78cm?/g) , ¥
FEIEIRRAT A IR AT (S ATROE 2 BT 105°CHERR T4
24h, FHkSREZR, BHREEERREY .

2. BbRiG Hey 5o R

DU (2#r4t, 4ifE=99.5%) fEh VOCs 1%, NO Frif
SR (i 99.99%, FHESA Na) 1B NOAHE, SIS MACR
MBI AR EEd RERiEiEH 4 (D07-19B, Jbp-bA
KBI]) Ay RIHEGFFRZEA (ORI ARSEE 42 ) | NO RS
TEEASA (BT WEREg) s, REEEFH
PRIT RN 1-10mg/m® IBAUKA, HRARIR 5 4 it

3 FEEA AR

SRS AR AT FE AT (V=Sorb 2800P, <& #i%El
Ho) o S ARSI (BH, SRR, W, &
MZRGE) . AL (GC-2014, B, FITRAERERN ) |
NO /3L ( Testo 350, FEE, T NO Wkl ) | fEEKHE
By (HH-S4, S2/) | Rl (HF-100, BERZ) |
HFAHTRE (FA2004, SRS RISAEL) .

(Z) EWFHE

L. # SRR ae:

SR FH BRI s U P e R TG IR B ¥ S A e S R B 9
FREL 0.5g W MEAAE BT A S v, TSN 8 AR PSP
;BT (2R 7 NO JRE Smg/m® ) JBAIRINL, &
JRJE (20°C, 25°C, 30°C. 35°C. 40°C) SR E (20%,
30%. 40%. 50%. 60%) , CRIFHIINE R, F0E 1h BT
BTN, HRFUEATHEI (AP ) |, RE= (1) 35
PRI (qe, ma/g) :

q_e =\frac{m_1 —m_0 - m_b}{m_0}

A mo g BTG AR T () 5 oy WP i v i
BESHIRERE (g) 5 m_b AZSEEE (JEihtEmt, HERre
FISAF TR, @), FTHn R CORAE R E o E I
W, AHASIGTER 3K, B,

2. B ASEPTS

Bl AR BT S e £ R[] G PR R B 268 B b R A T, AR N
£ 10mm., = 150mm A4, FEEE R Sg (RE
80mm ) o KRS (I / NO IS Sme/m® ) DA [EZS i
(500h™, 1000h™ . 1500h™" ., 2000h™" ) JEAWBHAE, 4 EE
25°C, FHRREE 30% (BRARFEIRGAIT ) o S S %S NOK
SIMPAL SR AT Y I 3R (C) S IR AR

FIVREEM 5% I, MONURINS5E, JOSREENT (b)) 5 HHi
WREIRBBEIIRIERY 95% I, AN WRBMIIR, ST AaAnmal (o
s)o M (2) WREIEEE (v, %), M= (3) H5EE)
AMEAEHTE (a_d, mg/g) :

\eta = \left(1 — \frac{C}{C_O}\right) \times 100\%

q_d =\frac{Q \times C_O \times (t_s — t_0)}{m \times 22.4
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b FZRMFA Fﬁgﬁﬂﬁ NO I NO 0% ZEEI ]
St IR £ fRleE BE: (mg/ PCE (min, B
0 (me/g) (%) g) (%) /NO)
AC-1 286.5 96.2 158.3 92.8 4807360
AC-2 198.7 85.4 102.5 81.3 3207240
AC-3 245.2 91.8 135.7 88.6 4207300
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500 600 97.5 450 94.8
1000 480 96.2 360 92.8
1500 360 93.8 270 90.1
2000 240 90.2 180 87.5
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