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Effects of pH Value on the Adsorption and Degradation of 2, 4-DCP by

Nanoscale Zero-Valent Iron
FENG Li, GE Xiao-peng, WANG Dong-sheng, TANG Hong-xiao

(State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: To evaluate the effect of pH on the degradation of 2,4-DCP by zero-valent iron nanoparticles (with the particle size of 30-40
nm in diameter) samples were taken for TEM, SEM-EDX, and ICP-OES analysis and investigated on the particle morphology changes
and 2,4-DCP removal under different pH conditions. It is shown that iron nanoparticles agglomerate from individual particles and tiny
clusters into massive aggregate assemblies with their surfaces oxidized and coated by the needle-like rotten iron oxide products
(FeOOH) in the degradation process, which will block up a further reaction of 2,4-DCP dechlorination, while the low pH value
condition in acidic system can effectively suppress particles aggregation and the surface oxidation, although iron loss in the solid phase
is somehow inevitable. Large quantity of Fe** ions soaked out from iron nanoparticles significantly promote 2,4-DCP removal by
reduction, and the solution pH tends to go up in the reaction process. Acidic conditions facilitate 2,4-DCP dechlorination, and the
removal efficiency became higher with the pH reduced, in which 90% of 2 ,4-DCP removal is reached in 24 h under the pH value of 3.
Key words : nanoscale iron; 2,4-DCP; pH value; aggregation; oxidation; iron loss
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Fig. 3 SEM images of microstructure and surface oxidization of iron nanoparticles in the reaction process



o8 w

B 2 33 %

X2, 4- SR S S A 2R 1) R B iR A S o
T pH IAEARTE AL T LAE Y, BEAE /K & pH A
AREARG , S 19 25 BR R B T i, RIEE pH A AT 20
KM BT B LR 0 HL, FEK i Bl R
Py s S AR T pHL (LBl 2 IS P ] F) 228 28 7 T
TE ST O A A, 2 A AE 12 S I o A b 2R FE
—ER Y HT, PR B D RS K R
pH (W ThE. o T pH ETHS, Wk E T
SR Fe(OH), ULHE, JF RBUEGR T Hr 2k 3% 1

100

SR 2R %

20 F —+—pH=3
—m—pH=5
—&k—pH=7

] 5 1 IJ 1I5 2I0 25
JZ B )/

& 4

AFIT Fe' WFAIE T H B4, JEmBHAT2 4-
AR I S S A A AT

PAESREW] R Nt T 24 8 i
T, S TR I HRE SR A REA R R
FIMTTITEPIRITURR, ot 2 B T 19355 1k S L A2 78
O SR, PRt 1 SRR A S L AT D A6 AR
pH ZEPEXT AR KA S it 5 v A 48 2K A R
M, DR SH T 52 7 3 e v 290 K [ A Gy 25 R
(] S Z A T — 20 B SRR

—+—pH=3
2 —A—pH=5
. —8—pH=7
(b) pHAE AL pH
0 L 1 L 1
0 5 10 15 20 25
R il

WAEN KPR 4-“SEXB R T RPERESRR pH HEL

Fig. 4 Changes of 2,4-DCP removal and solution pH in the degradation process
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Fig. 5 Changes of the solid mass of iron nanoparticles during the reaction process of 2,4-DCP degradation at two different initial pH conditions
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