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4-CP(fk2pal) , WRSEREN (Hrdral) , I @ilhal) , NER(0Fral) , S H B (rbral) , HiflzE
K.

GC-MS( 3 [H Finnigan A H]) , SRCRAH AT ( SEE Waters 281 ) , 125 W 2% R AT ( EiER
R I BRI A BRA D), ARG RS B, A 9545 (@ 15 mm x 150 mm) , ST-92 B (b
FOBE R HANES) ), HS6150D 8 75 i Vids ( KT fE BB B R A BR A H]) .
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Bl 4-CP % FE 4 0. 8 mmol/L, SEASERENHEE A 1. 5 mmol/L IR 500 mL. HFIE o 1% T4 T
AAFERE (D 15 mm x 150 mm, F5% 14 mL) , BT -20 CUKHEPAHEEELLEK. FH 125 W
B RAT (6 H 19500 1x) FEZEPIRIR( - 12 ~ =14 °C) i35 B i RS 30 min. L [A] 43 b — 2 B ) Hi
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2 ASPATRELE ST (16 °C) Bk E, FH0.22 wm By uERe it ik, SR RORM (i vk (R ShAl o
/7K, RFLEE A 70130, JiEECA 1.0 mL/min, REIUE KR 280 nm) . WERES T 4-CP B EE. Jeit b
I ARG R FH 4-CP RN EE LR () fig i
n =1[(c, —¢)/c,] x100%
K, n MIZN EEARR , ¢y AICHRRTRLL BIRE SRR S, ¢, S EHR ¢ OB o5 R A VA TR P v
T 2 A5 A BARY AT 1, B0 4 8, AR TIIE LI UE . TS N IR g,
GC-MS 23l . 8.0 5 9 LU S P 2 BUS #E4T GC-MS 207l .
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4-CP A RAFAL. R AT LA, AT, S5uKkid e Aok Rl ik # b 4-CP I k. 1
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HIFEAL A T RAA, 7E 60 min IPHEAL R R 61% . X Al GE— 7 2 T NO, EA B i WoerE,
NI T 4-CP B EHEOCHE, 53— J7 il i TARR T NO, s | i ) 426 e i) sl R 18 T .
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Fig.1 Conversion of 4-CP under dark and light condition Fig.2 Effect of the initial concentration of 4-CP

[4-CP], =0.8 mmol/L, [ NO; ], =0.8 mmol/L, pH = [NO; ], =0. 8 mmol/L, pH =6. 60.

6. 60, the intensity of light is 19500 Ix. a. 4-CP; b. 4-CP + The intensity of light is 19500 Ix,

NO; ; c. Dark. the reaction time is 30 min.
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2.2.1 UkAEF 4-CPATHRE B TEER—E AT, a2 R R & v BT BE 7= A 19 15 1 4
B2 [ Y, PRI, Bl R0k B I R, SRRt bR b SRR, NI 2 T LU, S okAd
4-CP FHI TG HE BE B 0. 08 mmol/L H4 /I 0. 3 mmol/L B, 4-CP %% b 28 HREAIG 5 (H 24 kAl 4-CP 14
VIR EEAE 0.3 ~ 1. 6 mmol/L Yu B, I AL AN BEE VKA h 4-CP BT 4A v BE 38 nmisg K. X v] G
SR AEIZ MR BESE I , 4-CP W16 R I B AR U T 4-CP [RHZEJEAR 1Y . Y4 4-CP W1 MR B K F
1.6 mmol/L B}, 1114 4-CP AL 8] TIH WA IGRITER , # 4-CP AL XUITF IR T K.
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TEFRA A B M. XY pH = 6. 60 (SN R E AR pH (E) I, FEI0R /N, B SN I pH (E AT ECAE
VAR 4-CP BOLEALARBI I N. X AT REJE th T pH {ELAY U AT LABUEE 4-CP OS5, (2 s H X6
Wt DTN R, RIS, H* 3 OH - M3 inAa nl fE (e a3 [ i 35 A e, At 2> 42
HEVKARH 4-CP BEiAb. L EARNIE A 15 T it — PR,
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Fig.3 Effect of the initial concentration of NO, Fig.4 Effect of pH on the conversion of 4-CP
[4-CP], =0.8 mmol/L, pH=6. 60, the intensity of [4-CP], =0.8 mmol/L, [NO; ], =0.8 mmol/L, the intensity
light is 19500 Ix, the reaction time is 30 min. of light is 19500 Ix, the reaction time is 30 min.
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Fig.5 Effect of the intensity of light on the Fig.6 Concentration curves of 4-CP in ice
conversion of 4-CP [4-CP], =0.8 mmol/L, [NO; ], =1.5 mmol/L,
[4-CP], =0.8 mmol/L, [ NO; ], =0.8 mmol/L, pH =6. 60, the intensity of light is 19500 Ix.
pH =6. 60, the reaction time is 30 min. a. 4-CP +NO, ; b. 4-CP.

2.3 JktE 4-CP XBELFHZ
UKARH 4-CP (RS St an sl 6 rs. IIE 6 W LUE 1, #E NO, FEAERIARMET, SAuiy
BT 60 min PN, FEALHRE TIa—Fr B, M40 180 min B}, 4-CP 195LFRAS] T 80% . XKW, 1¢
AREEAMET, FER MR T, UV SESTRE 2 RS0, RN T IRF B, 4-CP REER S, Frliifk
BRI, TR B ] P 4-CP MR BRI/, S EOL RN R AR, K 4-CP G A Bk T80 )
UG, RHIR G —Rsh 8. 76 NO; FAE 4T, — sl 1245k ¥V = - 0.0089X -
0.179, HHEZEr=0. 9646 , W H R FHHCN 0. 0089 min ", FHEWI K 77. 87 min. M¥EA NO, FET7ERY
SR, —R/B IF TN Y = —0.0172X - 0.2534, MK ZRE r =0.9897, K BUR 5% H 0. 0172
min "~ , 25 14 40. 29 min.
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Fig.7 Conversion curves of 4-CP in ice

TEVKAH Y 4-CP B W) 46 MR 2 0.8 mmol/L,  [4-CP], =0.8 mmol/L, [NO; ], = 1.5 mmol/L, pH =6. 60,
NO, I JE R 1.5 mmol/L, pH =6.60, JG5E A the intensity of light is 19500 Ix. a. 4-CP; b. TOC.
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19500 Ix Z&1PF T, 4-CP LEUKAHH YEIE 180 min B, VKAHAR M4l o, Kt i T = IR Al Ak )5 A B R4
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Fig.8 Structures of the reaction products
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Fig.9 Photoconversion mechanism of 4-CP in ice with the presence of NO,
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Photoconversion of p-Chlorophenol in Ice and the Presence of Nitrite

KANG Chun-Li* , GAO Hong-Jie, GUO Ping, TANG Xiao-Jian, ZHANG Ge-Shan,
LIU Xing-Juan, DONG De-Ming
(College of Environment and Resources, Jilin University, Changchun 130023, China)

Abstract Environmental photochemistry of organic pollutants is an important research field, but the ice pho-
tochemistry of organic pollutants is still a unknown field and it is attracting more and more attention recently.
The ice photochemistry of p-chlorophenol (4-CP) , as an important pollutant, is studied a little. In this paper,
the UV lamp (125 W high-pressure mercury lamp) was lamp-house and the photoreaction of 4-CP in ice was
the object of this research. Some influencing factors and the kinetics and mechanism of the photoconversion
was investigated in the range of the temperature of — 12— — 14 “C in the presence of nitrite. According to the
results, the initial concentration of the 4-CP, the initial concentration of the nitrite, a commen photoreaction
reagent in environment, the initial pH and the intensity of the light had serious effects on the conversion of the
4-CP. The disposal rates of 4-CP and TOC in ice respectively reached 80% and 32% within 180 min. Four
reaction products are characterized by MS-GC analysis, it is not completely the same as that reported by other
researchers. On this basis the photoconversion mechanism of 4-CP is deduced. It is concluded that the mecha-
nism and photoproducts of 4-CP photoconversion in ice would be changed because of the presence of NO,
Keywords p-Chlorophenol (4-CP) ; Nitrite; Ice; Photoconversion; Mechanism
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