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Hpikk He' e f1, HE T HM=YIEEERE . RVIRE . pH ES 8 &L He i sZm, LIWR
I 455 05 7K 9 PR AL A D L B WEGD [ I JBi a7 JB ok 42 4 22 2%

1 SCIEEy

1.1 LWRAF UEREE

ARG WHERRM (AR %), FIb#h (AR ). TEKAME (AR %), 7K A& FHILBE (AR ).
ToKBRR N (AR ). EE MR H (AR ). S AL (AR D). B2 (98%), #hR 37%); XA 6LHE
5] iS Bedff (500 mL), KRB %% (HE-SR, 3£ [ VICI Metronics 23 ). 1H IR K 844 (HH-2, & 3% KX
A BRA R . PO R AL (SG-921, dbaTTE KA A FRA A,

WE TR, SR i B A 4
REMLAE, BRIV EE, RBERGEU KR
AL BE A3 2 R o AL T F b v O
i, A TR N SRR
KRN HE-SR BUORBEE, SRR M m

ol

PR K I 77 SR B AT . A R W R 1
O R A s AU R TE B % 2 2 i
5, I ELHKIR B, Kol oy e BT 5% NO O N,
A o

W - S PRI = 5 R0 A R Fgli;ﬁiiiﬁm%m
R E 25 mA-em ™, HLAREIEE 4.5 cm 25 4T Ha iR .
GBS TRV IE 15 000 mge L LB 30 3t 3 o5l e I 10 A G 9 7 0 R L 0
L2 LA C, 283 B Gl 5 WA AE TR AR AR L R 500 P B B0 2 0 40 W9, o 7 0 4
Y P Y SRR (A7 0> 109) VWO, WMIGHR ) pHL 3 0.1 mol-L™ 9 HCL 45 .
12 SBRE

S RS — B AR AL00 mLemin” W] U B A TR 2 A SR 2 M S LR K R
SR, T — BT 2 B AR SO TR A5 A BOM I 8. AR 1 Lomin
He VLS B 4 60 °C, HC H? JRdit Ve JEE 40 pgem. 8 A2 14t o T 7 Y 19 HCIO I 0
Wi, BB SR, W AU 500 mL, IR B9 R B AR TR A RO G f . FTAT R
203k 1 EE B E R B DU SR . 7 I A TE AT B Ve B I AR S A2 7 8 0 P B 5
LB AT A 9 T BB I FHTUR AH 1
13 SiEaETm

L 0 U He S B MR TR A LR (1),

Cy—-C,
n= e x 100% 0

0

A
AU

AP C MEALBIATAY He® BRI B, pgm®; €, NEAL NG Y He FO R, pgm>,
2 FER5ES
2.1 HBBEFYEMERERENHRE

1) HCIO ¥ Ji XF it R SR A s i) [ 52 [ N i B Ry 45 °C, pH A 4.35, DI AN[R] HCIO ¥k 7
X I SR BRI S, S5 RN 2 Frs . He® B AL RCR B 25 L 7= ) HCIO e i 10 188 R 17T 328 31 2 15
24 HCIO ¥ 1 2 mmol-L™! F+ & 4 mmol- L' i}, Hg® EALRCR U Wigsg, HB BRI T 15%, [
HHCIOW M — A w, H BB FRICH B, HBBR R & &S ik 75%, X EZHFAF,
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HCIO ¥ JE 3 K, ¥ v i 25 1 A 80 S vl B
K, RN X He' B ALBE T3k s He® KBk
KBy IR B TN 5 HCIO #e O BE [, X T
IR W A HCIO W, Hg® B9 25 BR S 10 K g
B, {H Cheo> 4 mmol- L7 B, Hg® i it B3k %
Womze., Wik, NEFREHE, EIEHCIO
AL E N 4 mmol- L',

2)Cl, it 5 Ve JB X i SR OB W 52 . 7E B
£ HCIO ¥ J# 2 4 mmol-L™", BF5Y Cl, i & v &
X He S AL BRI 52 . N IR E R 45 ¢,
pH 435, Z5RANKE 3 i, 24 CL i ik
0.2 pgrm” B, Hg® FALBCRA /N IR B2 T,
CL Jfi g ¥ B 2 0.4 ug'm™ B, Hg® A AL AL
R EWE, CLEEREH 04pugm™ AR
1 pgm” B, He" BiBrF W Fiag. m
CL s EH 0 A= 0.4 pgm™ B, iR
KT 20%. X FEEEH T CLE Ak
F, e He ML b He™, 7 1 B v L
Weo [, — 8o A M AE Moo b, AR AR
HCIO, 7455 i e P pH B4 2.07, TERR 4
77, Clo B H5m i) A ek, fE i He' m
He™ 4k . 25 i I I W WA A S5 B T A% i
XF A B ok, 3k IR AR PR R R CL, i R
Bk 0.4 ug'm™,
2.2 R BLREE XE AR B R SR B9 2 M

L i 7 ) HC10 ¥ 2 4 mmol-L™', & )
Tk X MO R R B e An [ 4 B . al AT,
Hg® i B % B L B2 T 5 2 B T i 5 3 ek
o BRI pH b 4.56, 45 °C B} Hg® £ &
K3 92%. AIFRE T, pH=6.23 B 5 i 45 Wi
J R R Ny 86% . ATl pH T B i 1 i oK R 44 78
45 C AR B W (B bl 5 BT,
Hg’ LB W T [ . 5 5% He” 787K i i i
FE P80 °C I Hg" #F fift BE & $X 4 0.999%
107 mol-(Pa L)™', 30 °C i} Jy 8 639107 mol-(Pa
L)' SHEMZEZ R, XU B N iR R T
Al BRI He fE W W h M A 2 20, 59 — T,
FL i 1 T 6T Hg® A 48k Tl b s g B, il B

He k4%
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Fig. 3
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FAET, WESE pH X He” I BR AR B 520 1or
%WES%KOTﬁ,Hgm%%ﬂK%Mﬁ% _
B HTREAR, JUBOR AR 86%~92%, X% I T —
BATR M 25 R o A AT He | AW bR . R 25
HJE, CIOTERR M 4% 1F B o iy S A Y,
AHT He AL sk, BPEZAFT CloY -l
CIUAR 1 L B FEL 3 O 1.48 V29, Hg?'/He” Ak
WAL 0.85 V, JLIE R T He?/He S AL ik 60

1.28 2.32 312 4.35 5.12 6.04
BRHLGE, M R BRSO T L 5 .V
frik, pHBRAIK, He’ BEBRACR 8L, (3% 5 5 ELAE AR pH B R RN
R TR I s VRO R A RS R B, BT Fig. 5 Effect of pH of electrolyte solution on demercury
A pH 4 4.35~6.04 removal efficiency

2.4 NO K& %t Bt 5k 30 2 B0 52

1E HCIO ¥ & 4 4 mmol-L™", CI, Jit & ¥ &
W04 pgm. IR W 45 C AT W5 9l e
HH A A [/ NO J5 £ R B2 X6 Hg® Bt B 5803 1Y) 5%
W, SR 6 BT . BT, NO M E L
XF Hg 9 A AL B B R B A2 S /EH, Bl NO 700
JoT i TR FE B HE I, Hg? B BRI v ke T
TR NOﬁﬁWﬁ;TO~6OOmg~m’3ﬁT Hg" it 6o
B o i I . NO VR JEE 75 W 1 A, B SR R R “ , , , , ,
Tﬁ%m, Htg S 03k 93%., H s R —7J5 18 ) 0 200 4000 600 80O 1000

NOJ i/ (mg - m)

By, NOSSR WM B 5 E Bl NOREMBLREENE

NOCI[ZQ]’ B T A Hg SRR Fig. 6 Effect of NO concentration on demercury efficiency
N, f He B4k o Hg P W= () S —
I, Nowicfyir“ﬁyzifmw‘ﬁﬁﬁi B NO Mk BEH K, Wi b A4 i HNO, Al HNO,!H1 3152
WL (3)~2 (6), X (A5 W WSk Y pH 7 2 I B N 2R T B, BRME S5 02 i He i AR R o Wl
Wt He® & s Fh e, IR Wb, Hg™ Al DU AR Ak Hg® B2 DA el JI i 250 38 4 4 70 38 v 1Y
K-

80 -

He k4%

100 -

He IBis%/%

Hg + NOCI — HgCl, + NO )
NO +HCIO & NO, +HCl 3)
3NO, + H,0 & HNO; +NO @)
NO, + H,0 & HNO; + HNO, (5)
3HNO, & HNO; + 2NO + H,0 (6)

2.5 SO, K & Xt Bt 5K 380 2= 19 52 M

HH A5 T B A R IR O Y PR B, A S B AR RS, BIFSE SO, Mk BE X He® i BR 0 52
M, S5 7 s nlAEL, SO, E’Jﬁfﬂﬂlmﬂﬁyxzﬂf‘aﬁﬁﬁﬁﬂﬁiﬂEWEFFJ, SO, Ji7 £ ¥ & i T
1500 mg'm™ B, Hg’ WiBRFEZEHL T . BMZALWIEHZE, A SO, kg, fim
Z 1) SO, FE AW, SO, 55 CL, #1 ClO & A= [ B, 5 5 R 1&‘#Hg°mHg2*ﬁ‘r§m(mf€
(N~ (9)), He" B bR W ERE, L3 88%. WEE SO, Wi — 3ok, Wikt SO . SO,
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HSO, & w3 N, X S8 8 F B 77 76 7 il He® &
R, W2 (10)~20 (11), 5 3 He” B B & [
fio SEBR T RN b al AR 584 SO, BBk .
SO, +Cl, + H,0 — SO, + HCI (7)
H,0+S0,+ClO” - SO +Cl +2H*  (8)
Hg”+S0;” — HgSO; 9)
HgSO, + H,0 — Hg’ + SO>™ +2H* (10)
HSO; + H,0+Hg?* — Hg’ +SO> +3H"  (11)
2.6 ANORIKE TR ZRF M
SR A I 2 T 9 A S B TR R FH R 3 R
PE, BFSE T IR R A ik B X6F HL il 7 300 4 54
R . [ SN IR R 45 °C, HCIO ¥k
A 4 mmol-L™", CL & E R 0.4 pugm™, 45531
mE 8 iR, A, SRA WL 20~70 pg'm™
TR, FLA 6 A R B BRSO, W
BrFHR 709%~85%. I, %I iEXANFEA H R
WA R vy M o
2.7 HEBSH
FL R 7 VS R B L A 2 ClOT, AR
Wil 5 7 W1 pH RN SN T AR AL, FEER A 2% 1
R AR A AR . A M T AR TR B
VR Hg™ Wk B RN G5k MR (THE) o &5 R E 9
Jii7s, 78 SCI SRR IR 22 0 N Hg R 3 LR R
W R — 8. X R, FEHFE Y AL
He iy B v, A4k HAfEAE He™r, Jo A
KR =Y. WA, FERRMERMET, He™/
Hg’(0.85V) % b it J5 B 47 ik 7 CL/C1(1.229V)
F1 CIO/CI'(1.48V) S AL IR JF LA, X i — 2 IE
ST HL R R He B E AR R
R A5 FL i 0 BN S T e 5 R, TR
B 35 F W R 45 SR 00, A 2% /K F i =
T S E A BB Hg o i rp mT BB & A 14 R DL
0 (12)~3(16).

Cl, + Hg’ — HeCl, (12)
ClL(g) » CL () (13)
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Experimental study on wet demercury removal by active chlorine electrolysis
products in desulfurization wastewater
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1. School of Resources and Environmental Sciences, Wuhan University Wuhan 430072, China; 2. China Southern Power Grid
Technology Company Limited, Guangzhou 510080, China
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Abstract The effects of the main parameters such as reaction temperature, pH, inlet mercury concentration,
NO concentration and SO, concentration on the oxidation effect of Hg” were studied in self-made bubble
reactors using activated chloride (HCIO and Cl,) as oxidants in desulfurized wastewater electrolytic products,
and the reaction mechanism was briefly explored. The results showed that the active chlorine of the electrolytic
product effectively promoted the oxidation and removal of Hg’, determined that the optimal HCIO concentration
was 4 mmol-L™; the Cl, concentration was 0.4 pg'm, and the optimum reaction temperature was 45 °C; acidic
conditions were conducive to the oxidation absorption of Hg’, which was the most suitable. The oxidation pH
range was 4.35~6.04; the oxidation efficiency of Hg’ increased first and then decreased with the increase of SO,
concentration, with a removal rate of 87.46%. The existence of NO had a certain promotional effect on the
oxidation of Hg’. This method had strong adaptability to different inlet mercury concentrations and a good
industrial- application prospect. The results of this study can provide a reference for the simultaneous
desulfurization and mercury removal of WFGD.

Keywords electrolyte products of desulfurized wastewater; active chlorine; wet oxidation; demercury
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