55 46 HIBTF 1
2026 5 B

AR AL T

Modern Chemical Industry

HWSABADITERD S Ei% Nal 2% ¥y K& 7%
R 7 T4 8E BY 22 i
g ey, I RF, TR, E M

(#ded A KFHRIEAFE T4 Z 7 422 071003)

FEE BTSRRI S i i B9 T R AR (H®) 15 YRR, DI RIR (FA) Radidk , 32 H—Fh« B 4 55— Ak ele vk Bp )
S, ST AT - LR R AT IR B B AR MU S Fe, 0, SH LY, HE— 28 R 1 Nal 152 35 oo 1 4 i 50w B 59, 2R 58
%527 S0, \NO HCI 55 AR S 41 53X et W SRR M RE 52 i, JR25 & X G400 il 78IS (XPS) FRAEMH = T HAE AL,
LRI ORI 1.89%x10° kg/m® [TV /385 J5 22 Nal B A WL R R R AR 5000 , 15 99. 54% 580, SEBURHE ML | wovk
FEM IR NO #E 400 pL/L AR HEHCER B9, 800 wL/L U= A= 41l s HCL £ 10~30 wL/L 70 [ P Bl B T R RRsefR b R
HUHLBFFT 0 0L 433 0ok 5 S B TG 7 080 L o 3R % Ak S5 1 Il SR A 3 s R B i JBE SRt

SRR L WL BRI 5 R 5 SRR S5 ML

RE %S X51;X705 XHEARERE A

DOI; 10.16606/].cnki.issn0253-4320.2026.51.024

May 2026
- 139 -

AT
2111

XEHS :0253-4320(2026) S1-0139-07

Effect of flue gas components on mercury removal performance using heavy
liquid separation coupled with Nal-modified fly ash
CHEN Chuan-min" , XIE Jun-zhe, LIU Song-tao, JIA Wen-bo, CAO Yue

(Department of Environmental Science and Engineering, North China Electric Power University,

Baoding 071003, China)

Abstract: To address the challenge of controlling elemental mercury (Hg’) pollution in coal-fired flue gas, this
study proposes a synergistic strategy of “heavy liquid separation-halide modification” using fly ash (FA) as a carrier.The
active components , including unburned carbon and Fe, 0, ,were enriched from FA via a bromoform-ethanol heavy liquid
separation system, followed by Nal impregnation modification to prepare a high-efficiency adsorbent.The effects of typical
flue gas components (SO, ,NO,HCI) on the mercury removal performance of the modified adsorbent were systematically
investigated ,and the underlying mechanisms were elucidated using XPS characterization. The results indicate that the
adsorbent modified with Nal after separation using a heavy liquid with a density of 1. 89x 10’ kg/m’ exhibited the highest
mercury removal efficiency, reaching 99. 54%.S0, showed a promotional effect at low concentrations but an inhibitory
effect at high concentrations.NO exhibited the strongest promotional effect at 400 wL/L,while inhibition occurred at 800
wL/L.HCI continuously promoted mercury removal within the concentration range of 10~ 30 wL/L.Mechanistic studies
revealed that flue gas components influence the mercury removal process through multiple pathways, including
competitive adsorption,, modification of active sites,halogen transformation,and synergistic oxidation.
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