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Degradation and mechanism of 2,6- dichlorophenol by
UV/PS/CNTsin the presence of nitrite

TIAN Zixin, CHEN Ying', GUO Hongguang
( College of Architecture and Environment, Sichuan University, Chengdu 610000, Sichuan, China )

Abstract: 2,6-Dichlorophenol (2,6-DCP) was degraded in the presence of nitrite (NO;) by persulfate
activated with carbon nanotubes (CNTs) under UV light irradiation (UV/PS/CNTs). Herein, the influencing
factors and degradation mechanism were investigated, followed by exploration on cyclic activation
potential and by-product generation. The results showed that for 200 mL 0.05 mmol/L 2,6-DCP aqueous
solution, the degradation rate of 2,6-DCP by UV/PS/CNTs system was 95.9% under reaction conditions of
reaction time of 30 min, reaction temperature of 25 °C, NO; concentration of 0.2 mmol/L, PS dosage of 0.5
mmol/L, and CNTs dosage of 50 mg/L. It was also found that the degradation rate of 2,6-DCP was
positively influenced by PS and CNTs dosage but negatively by NO, concentration. The effect of initial pH
of solution on 2,6-DCP degradation showed a trend of first increasing and then decreasing with a
degradation rate of 99.8% and an apparent reaction rate constant of 0.3483 min ' at pH 9. Furthermore,
CNTs exhibited good recycling performance. After used 5 times, CNTs could still lead to a degradation rate
of 2,6-DCP up to 89.0%, and its degradation effect was good even in actual water system. The mechanism
study suggested that the degradation of 2,6-DCP in this system followed a singlet-oxygen dominated non-
radical oxidation pathway, and by-products like monochloronitrophenol were generated during the reaction.

Key words: nitrite; UV; persulphate; CNTs; 2,6-DCP; non-radical oxidation; water treatment technology

2,6- SR (2,6-DCP) FERMAEIGEmIZEIL BRI BREEM . Bl &t KRBk i i
Y, R—MERZNEGIRER, BTN RSB AT A =EEN T Al K

s HEA: 2022-01-25; EFHEHE: 2022-04-06; DOI: 10.13550/j.jxhg.20220092
HEEMB: EXRAKRRIELS (51878422, 42177060 )
fEE® N WAUK (1996—), %, WitA:, B-mail: tzxscu@l63.com, BERA: B ¥ (1975—), &, Fl#Ed%, E-mail: cylm@163.com,



55 M

TR, % WhSREh7E T UV/PS/CNTs Wf# 2,6- G 1 Je L H <989 »

5K ERT S awitE S, CHEREMAES
W P JeRi s W, K PR R R R
FITEOLT , S 29 ot mT i — 25 e Ak N AR SE I =
Yy, 1 —E KA SR e KR, BT, 2,6-DCP
o E . 22ESE 2 E R AR TG 4
B AT R i K R B A v W 44 BT
WRUKALBE T 25, ikt A Wik B Ak 2838 I
HOVESHZ Y T L bR B — R AR, R
TR LB AR L X120 ST >R 1 B 58 JXURGS o
WA, FEF RGO R i B AR £R R A 3
T 228 TN ZeEP, ZT LA
HIEE ., WA mimtE ., et IR
FE M AL BEACR A S, X2 I B A B
SRR AT, (E SN R BN KA R T G
A P Bk /0 BRI T 12 T 20K Rn i o A BH DTN
RAGEUSR AR T ABEA T R EL, 2 kkh
TH—-TZEMAFERA R, 898 T IHARER, N
MiHEE T A%, CHENG ZU'RFsx 320, 4h
AL R R £ 75 77 A= SOz« F1-OH MY [FIRT, HLEERE X
T2 oK A R 3 T ) 36 P S A A 3 P2 VR, kAR T
FBRBR AR TG L SRR AR N o L, KA1
T Bl 4 K b 1) 2 5 A T 2 S A i AE B 3% AL T
2, VIR BRs s A By, s, W
fiSfREE (NOy) Ml AF7E T 4. Tk, KIRK
K, SZ M54 . AR AN Wi Sh Y s
HAEFREE VR BETE 0.001~1 mmol/L 2 [] 181 P .
FEAE 06 P 38 SOz 2K AR ] 8 Tk sk S NOL I
M, A, NOL 5 SOy4F H H 5L EAT & R i P
fie A LA o T R B N O T RIS
B, NO;FIAFTE T 2 BORGE 1b o A7 IR £k A figp 24 1 st
A — R GRS LR =, DT e 28 A 26 Sz 9 I 1Y)
R f A, SR B S R LB 55 S RE Y 4 AN
WHAE, KL, TXT NOLH 5 N KA PR ik 17
WFFT , LAV A i 6 1) 7= ) A RS SR A P A B 358 JXUG: o
A HIF 5T 4002 JH 2 0 0 40 K A T ) 355 Ak 3 B R
R UV/PS/CNTs ) T. 5% NO,FL A7 5 F Y 2,6-DCP
PEATREAR o T PR A, AR RN R R I
SRR ZE X} 2,6-DCP FEMAALAEMI R ; t—
P Y AR SE 80 . A R AR K S 6 B B
M, WIRIZT 2 RIIEIRIGILTRGE . bl B A /Il =
YA B O, B P 0 A A AR s SRS
SERRAKARTS 5 R 2,6-DCP WA, 5% T4
BYSEBR R 1. b NOEAET, i filRih & A6
b T2 A S 255 e W R A e 5 R R 8%
1 SRIGERS

1.1 RXFE5{H
2,6-DCP . i Hile4N (PS). NaNO,. 2-5-4-fi§

FORE . 2-5-6-H RNy | BREE, Srpral, 4-FR3k-
2,2,6,6-V0 I ELIRIE ( TMP ), (A4l , i T30 ( -
A RAT; B, @iksl, Sigma-Aldrich 2AF];
FACHIRR AN . WeEhAR . NaOH, Jo/K OB, AT B,
AT, TR fL 2R S A BR S ] ZBERRANK
& (CNTs ) (4l 98%, A#ME 10~20 nm, KJF 10~
30 um ), P EFBFEB AR ML E A BR AR SLER
HIK R EEF K,

N4 2Hh- 0] WAL . W PHB-4 HIfRE
i, R RA IS A R A R ;. GPH212TSL/4 #l
RERET (10 W, AHEK 254 nm ), 78 Heraeus
/N7l ; Essentia LC-16 25 80 AH A5, & HYLAS (I3
M)A BRZN ] 5 Triple Quad 4500 = PUALFT BT X ,
[ SCIEX A l; Liqui TOC I %A HLER ( TOC)
M1, 5[ Elementar Analysensysteme GmbH 23
A3 HI1850 Halmdi B Opl, WIR RIS DAL AR
AR/ F]; Lab-1A-50E HAS R VR THEL, Juai e
RSB AR A FRA ]
12 ZLWHE

fic ] 200 mL ¥ FE 4 0.05 mmol/L f) 2,6-DCP 7K
BT 250 mL BEARH, AIA 0.08 mL 0.5 mol/L fY
NaNO, KIF# . 0.2 mL 0.5 mol/L 4 PS /KA I
0.01 g CNTs (#&HEH 50 mg/L), 25 CHETE
T 20 min J5HEEAMT (10 W) S BRI # L 7
PEPERS (553 200 r/min ) RIFER LN o 43 BIAE B
0.2.5.10. 15, 20, 30 min i}, HX 1.0 mL %4 0.22
wm 2R DU 20 U8 i g i S BT B A R A
iR AT RR A KR O . SR, Bt E R
YRORR 0 335 S 72 5 07 W e 4% 2,6-DCP MR B LA
X (1) 315 2,6-DCP WREffE %, $l—2 W gl J1 2%
Fwm= (2) FiR:

n/%= ¢

%100 (1)

S0
<=kt (2)

€o
K gl 2,6-DCP WIRERER, %; ¢ Nt BFZI
K ZHp 2,6-DCP ¥ JE, mmol/L; ¢y 2,6-DCP #]1f
WeJE, mmol/L; kN 2,6-DCP [&f# il — 2 F M 2
N R FE, min's ¢ ARV EE], mine FdE R 3

WS A, AR 2270 BT X RV Y

AT HEAC T A 2 M SE R B, #E UV/PS/
CNTs 1K R [&fi# 2,6-DCP Y [ v 58 0, 5 52w e A
SRS HNITE B UIE, L BiE L (3500 r/min ) A
U S5 NSl I ) CNTs; SR J5, FH LB oK ek
AR YR T Ve RIS B9 CNTs, 20 55 5 kB E,
PIEBRIEFE7E CNTs R MY PS 4T M 2,6-DCP 43
T G, BHET-50 CHESAHE TSI, T



* 990 - A% 4m 4 T FINE CHEMICALS

%39 %

12 h J54
TESEPR /KR RS2 80, SR A SRR, Ui
TR O I T K R RSB T S TS A AR BT

KA 2B ORI, KRR S DT TE
48 h Jf4d 0.45 pm /K RIRA L4 R i B shpg b ¥
B, MRS ENER 1 iR,

w1 SRR MOKEE S

Table 1  Quality parameters of actual water
pH  TOC/(mg/L)  UV,s/(cm™) Cl'/(mg/L) NO3/(mg/L)  NOy/ (mg/L)  Ca*/(mg/L)  Mg*/(mg/L)

EEJiie 8.04 — — 93.52 2.306 — 25.797 12.931
K 8.32 9.789 0.049 90.58 0.571 0.034 24.299 11.476
ERITRILTY 8.96 4.272 0.065 173.60 19.933 0.007 16.092 13.191
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(a) and pseudo first-order kinetic fitting (b)
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