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Abstract

extremely cancerogenic to human health. The paper investigated the adsorption characteristics of common materials used in water

In water treatment, N—nitrosodimethylamine (NDMA) is a newly detected nitrogenous disinfection by—product, which is

treatment such as activated carbon. The result indicate that the quartz sands, zeolite and diatomaceous earth powder are barely capa—
ble of adsorbing NDMA, Coal granular activated carbon and wood powder activated carbon possesse the best adsorption performance
yet activated carbon fiber and powdered activated carbon made of coal. Freundlich model was applied to describe the adsorption
isotherms of coal granular activated carbon and wood powder activated carbon of NDMA absorption, with & values 1.295 and 1.462
(mg/g)(L/mg)", 1/n values 0.95 and 0.68, respectively, which reveal the fact that activated carbon failed to adsorb NDMA effectively.
With different initial solution pH and consentration of dissolved salts, no significant changes of adsorption properity the granular acti—
vated carbon system are found. Further more, experiments of NDMA absorption by acid, alkali and nitrogen modified granular activat—
ed carbon were carried on, and the results show that none of them enhanced the adsorption efficiency, the k£ value of acid modified
activated carbon decreased to 0.5 (mg/g)(L./mg)", while the other two marginally reduced. Overall, it is found that some types of acti—
vated carbon act more or less effectively in the process of NDMA adsorption with low adsorption capacity. What’s more, different
modification methods could hardly improve the adsorption effect of NDMA by GAC. In conclusion, conventional adsorption is not

useful method for NDMA removal in water treatment.
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Tab.1 Properties of Activated Carbon Used in Experiment

/% / mgret / mig! / mgeg’!

290 pm  4~6  60~1100 100~1500 200~270
2mm 3 1100 7383 105£10
<40pm 5 / / /

SY-1600 1~30 pm - 1400~1500 1 450~1 550 400+20
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Tab.2 Materials and Methods to Modify Activated Carbon

/C /h
N, 4 kPa 350 3
NaOH 1 mol/L 25 3
HNO;, 1 mol/L 25 3
H,0, 30 % 25 3
KMnO, 0.1 mol/L 25 3
1.2
1.2.1
1
1
mg/L.  NDMA o
250 ml
0.05.0.1.0.2.0.5.
0.7.1.15 ¢ Milli —Q
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25+0.5 C 200  /mins
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Fig.1 Effectiveness of NDMA Adsorption by Different Adsorbent
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Fig.2 Isotherms of NDMA Adsorption by Wood Activated Carbon and
Coal Activated Carbon
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Tab.3  Properties of Adsorption Isotherms of Wood Activated
Carbon and Coal Activated Carbon
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Fig.3 Influence of pH on the Effectiveness of NDMA Adsorption by GAC
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Tab.4  Properties of Adsorption Isotherms with Different pH
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Tab.5 Coefficients of Freundlich Isotherms for Modified
02 Activated Carbon
0.1
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O 1 1 1 1 1 1 1 ]
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Fig.5 NDMA Adsorption Isotherms of GAC Modcfiecl by Acid, Alkali
and N, 5



Vol. 30, No. 5, 2011
WATER PURIFICATION TECHNOLOGY October 25th, 2011

NDMA NDMA
NDMA Freundlich NDMA

NDMA o 1 ,2010,29(1):16-22.
2 . .
NDMA : 1J]. 2009,28(4):10-12,49.
3 3 U. S. Environmental Protection Agency. N—Nitrosodimethylamine

(CASRN 62-75-9) [DB/OL]. U. S.:EPA,2011-03-08[2011-08-

1 NDMA 18]. http://www.epa.gov/iris/subst/0045.htm.

4 Choi J , Valentine R L. Formation of N -nitrosodimethylamine

(NDMA) from reaction of monochloramine: a new disinfection by—

p roduct[J]. Water Research,2002,36(4):817-824.

NDMA 5  Linda, Adams. Public Health Goal for N-Nitrosodimethylamine in
Freundlich k 1.295 Drinking  Water[R]. Pesticide and Environmental Toxicology
1.462 mg/ g L/mg n 1/n 0.95 0.68 Branch Office of Environmental Health Hazard Assessment Cali—
NDMA . fornia Environmental Protection Agency, 2006.
NDMA . . , 2009,28(1):50-63.
2 pH NDMA 7  Fleming E C, Pennington J C,Wachob B G, et al. Removal of N-
pH nitrosodimethylamine from waters using physical —chemical tech—
NDMA niques|J]. Journal of Hazardous Materials,1996,51(1/3):151-164.
8  Teng H.,Yeh T.S.Hsu L.Y.. Preparation of activated carbon from
NDMA bituminous coal with phosphoric acid activation[]J]. Carbon ,
NDMA 1988,36(9):1387-1395.
° 9  Vinke P.van Verbree M.,Voskamp A.F., et al. Modification of the
3 3 surface of gas—active carbon and a chemically activated carbon
NDMA ) with HNO,[J].Carbon,1994,32(4):675-686.
10 John A. MclLachlan. Environmental signaling: what embryos and
evolution teach us about endocrine disrupting chemicals[]J]. En—
Freundlich k 1.03 docrine Reviews,2001,22(3):319-341.
0.5 mg/g L/mg " 11 . ,
NDMA., [J]. ,2006,26(6):693-697.
4 12 Xiaoyan Yang, Bushra Al-Duri. Kinetic modeling of liquid—phase
adsorption of reactive dyes on activated carbon[]]. Journal of Col-
NDMA loid and Interface Science,2005,287(1):25-34.

33 cleotide microarray for environmental monitoring of the betapro—
tification of nitrifying bacteria in a municipal wastewater treat — teobacterial order "Rhodocyclales"[J]. Applied and Environmental
ment plant[J]. Environmental Science & Technology,2003,37(2): Microbiology,2005,71(3):1373-1386.

343-351. 14 Niemi R M, Heiskanen I, Heine R, et al. Previously uncultured
11 Aminov R I, Chee-Sanford J C, Garrigues N, et al. Development, beta—Proteobacteria dominate in biologically active granular acti—
validation, and application of PCR primers for detection of tetra— vated carbon (BAC) filters[]J]. Water Research,2009,43(20):5075-
cycline efflux genes of gram-—negative bacterialJ]. Applied and 5086.
Environmental Microbiology,2002,68(4):1786—-1793. 15
12 Pei R T, Kim S C, Carlson K H, et al. Effect of River Landscape . 2007(6): 1679-1682.
on the sediment concentrations of antibiotics and corresponding 16 Zhou P, Su C Y, Li B W, et al. Treatment of high—strength phar—
antibiotic resistance genes (ARG)[J]. Water Research,2006,40(12): maceutical wastewater and removal of antibiotics in anaerobic and
2427-2435. aerobic biological treatment processes[J]. Journal of Environmen-—
13 Loy A, Schulz C, Lucker S, et al. 16S rRNA gene-based oligonu— tal Engineering—Asce,2006,132(1):129-136.



