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Influence Factors on the the Synchronous Adsorption
of Nitrate and Hexavalent Chromium in
Groundwater by CTMAB-Bt
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Abstract ; Influence factors on the simultaneous adsorption of nitrate and hexavalent chromium in
groundwater were investigated by organically modified bentonite. The effects of various single
factors on the adsorption effect were investigated according to the amount of bentonite modified,
reaction temperature, initial pH value of water sample and initial concentration of water sample.
When the amount of bentonite modified is 80% , the temperature is 5 C ,and the pH value is 6. 5,
the removal effect of nitrate and hexavalent chromium is the best, and the removal rates are
respectively 73. 86% and 60. 95% . As the initial concentration of the water sample increases, the
removal effect decreases. The modified bentonite adsorbent has low preparation cost and simple
operation. It can remove groundwater polluted by nitrate and hexavalent chromium caused by
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electroplating , metal smelting and agricultural production.

Key words : groundwater ; bentonite ; nitrate nitrogen ; hexavalent chromium ;adsorption effect
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Fig. 1 Effect of the amount of CTMAB-Bt modified
on removal rate
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Fig.2 Effect of reaction temperature on removal rate
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Fig.4 Effect of nitrate concentration on removal rate
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Fig. 5 SEM characterization of bentonite modified and bentonite soil

3 %45 i

(1) A HLEACE B 1 Ak 2 A 1 b o o vk
5930 mg/L, 7SHr s B e 1 mg/L (1)
JEKESE R0 4 %) et o0 80% L I L B
5 C.pH fH 6.5, I X} NO, - N #l Cr°* () i
FEIR] 20 0% BfF 55 8, 25 B % o &, 4 il R
73.86% T 60. 95% . FitiZg /K FEA) Ify Jot 122 vk FE
ARG, RBRACR T F%.

(2) & Sk = W R AL e 5 1Y
i3] w2 g (5 X VR Y| U S TR N [ B
A7 FR A ANGAS , A F T 0B S A T

(3) CTMAB-Bt W B 45 A il 4% faf £, 452

YRI5 A8, nl LUK 3 [ 45 25 B R 7K o s 1 £k
FIZSU AR H B, R0 B BRER A1 75 5% [R) s
HRFR BT KI5 Jh BRI R 2%

S 3k

(1] 8BS, 48 7 52 BB URL 25 R K o il iR
RS S 2T FE [ D] AL AT R R
2£.2016.

(HU Qili. Intensification of groundwater nitrate
removal with electrical stimulation from
microbial fuel cells [ D ]. Beijing: China
University of Geosciences,2016. )

TILMAN D, FARGIONE J, WOLFF B, et al.
Forecasting  agriculturally  driven  global
environmental change [ J ]. Science, 2001
(292) .281 —-284.

LR B, 1 KR R R 15 G 09 B IR 43 BT KA
HOT (3], FHEEALA 2014 (17) <258,

[2]

[3]



758

Tk B B OR E eE R (A SRR )

%36 %

[10]

[11]

[12]

[13]

(MA Yangeng. Analysis of the causes of
groundwater nitrate pollution and its treatment
methods[ J]. Science & technology vision, 2014
(17):258.)

EATAR, B IR FREE LA AR RS e ln)
R XF R [ T]. v [ 43 58 L 2001

(3):3-6.

(CAO Renlin, JTA Xiaokui. The problems and
control countermeasures of nitrogen pollution in
agriculture of China [ J ]. Soil and fertilizer
sciences in China,2001(3):3 -6.)

TRHTEE AR, N SCHE 4. SR DX R 7K
AR TS e ORI A (V] Z 2 55T
£,2011,18(6) :41 —45.

(ZHANG Xinyu, XIN Baodong, LIU Wenchen,
et al. Groundwater nitrate contamination and nitrate
source isotopeidentification of the groundwater in a
typical area [ J ]. Safety and environmental
engineering ,2011,18(6) .41 -45. )

BIELICKA A, BOJANOWSKA I,
WISNIEWSKI A. Two faces of chromium-
pollutant and bioelement[ J]. Polish journal of
environmental studies,2005,14(1) ;34.

SAHA R, NANDI R, SAHA B. Sources and
toxicity of hexavalent chromium/[ J]. Journal of
coordination chemistry,2011,64(10) ;25.

Fe it ] 2R O PRI A AR RN
FK AR B IR AS R S T K i Y 25 BR T
B[ J]. dbrBREE 2002(1) 130 - 32.

( GAO Hongge, LI Baiying, CHEN Lihui,
et al. The mutual migration of chromium in soil
and groundwater and the removal method of
chromium in groundwater [ J ]. Northern
environment,2002(1) ;30 -32.)

Wi, EBIBE, sk Bt A SRR i T e
B HRBEFEHERE[ 1], BUAREOL R 2016,
23.177 - 178.

(YAO Jingjing, WANG Mingrui, ZHANG
Huixian. Research advances on remediation
technology of chromium pollution in nature water
[J]. Modern agricultural science and technology,
2016,23:177 - 178. )

TE B AESRT[M]. bt b2
Tolk A, 2003,

(DING Yi. Production and application of
chromium compounds [ M ]. Beijing: Chemical
Industry Press,2003. )

WEE. 2 i Al B A T W B A R o i B 25 B
K Cr( VD) I HEREAT ST [ D] MR 7RI IR /R
BTl R ,2014.

(LIU Qin. Preparation of quaternary ammomium
modified sawdust and its adsorption performance
of Cr(VI)in water [ D]. Harbin;Harbin Institute
of Technology ,2014. )

SEF A, K PR ER TS Y IR & LB R4
ARLT]. BEEABLRY ,2013,27(3) :39 - 42.

(YAN Lijun. Present status, hazard and removal
technology of nitrate pollution in water [ J ].
Energy environmental protection, 2013,27 (3):
39-42.)

ER =, B, KM 8RR A5 Je i T oK
BEERLT]. R, 2011,24 (37 2) .

[14]

[15]

[16]

[18]

7 -10.

(YAN Suyun, KUANG Ying, ZHANG Huanyi.
Remediation of groundwater polluted by nitrate
nitrogen [ J ]. Environmental science and
technology ,2011,24(S2) .7 - 10. )
AR, E R, wiHEY A R A AT SR
W/ A oy F ORI T 200 3], T PR R
SR (AR FEA R , 2018, 34 (6) : 1136 —
1144.

(GAO Yunan, WANG Jing,RU Yafang,et al.
Optimization of chitosan/zeolite molecular
sieve adsorption process by response surface
methodology [ J ]. Journal of Shenyang jianzhu
university ( natural science ), 2018, 34 (6):
1136 - 1144. )

XUSE LY. g P 7e SR/ N 1 526 W 590 A o)
& B o’ B[ D] Kb i1 K
2 .2015.

(LIU Lishan. Study on synthesis of magnetic
chitosan/bentonite composite adsorbent and its
application for Cu** adsorption [ D ].
Changsha ; Hunan University ,2015. )

ZES0H. PITE—B () B 7 2 P B i g 11
AR S H Xt 3E  Cr (VD) fWBE [ D], J
PR P LR BRRHE R, 2016,

(LI Wenbin. Modification mechanism of
amphoteric-cationic and amphoteric-anionic
modified clays and its adsorption to

phenanthrene and Cr ( VI) [ D ]. Xianyang:
Northwest A & F University,2016. )
w R, SR, AR S AL R
T TR [T]. R,
2008, 29(5) ;1412 - 1417.
(MENG Zhaofu, GONG Ning, LI Ronghua,
et al. Ionic exchange modification mechanism
between organic modifier and lou soil [ J].
Environmental science, 2008, 29 (5):
1412 - 1417.)
YANG X Y, ZHANG J P, GUO L, et al.
Solvent impregnated resin prepared using ionic
liquid Cyphos IL 104 for Cr( VI)removal[ J].
Transactions of nonferrous metals society of
China,2012,22(12) :3126 —3130.
IR XLL, ZR e, 55 oS ek = T IR AL
B 5 R AR B L BRK T (VD) B
sRAE )], RERRER 241, 2014(4) ;514 - 521.
(PENG Xiuda, LIU Hong, QIN Xiong, et al.
Removal of chromium ( VI) using zero-valent
nanoscale iron supported on bentonite enhanced
by cetyl-trimethyl ammonium bromide [ J ].
Journal of the Chinese ceramic society, 2014
(4):514-521.)
WA, PNSETT A DU, A5 e oz it G A B
PEre MR AL IR BEAL PR R SE [T ] IR
T.#%,2018,36(3) :33 -37.
(GAO Yunan, SUN Meigiao, ZHOU Litao,
et al. Study on optimization of modified
chitosan for removal of nitrate by response
surface methodology [ J ]. Environmental
engineering ,2018,36(3) :33 -37.)
(DTS AR TN FOCHER R )



