ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




W % B 3 35 % 4

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4 4 H 15 H

H &
2008 ~2012 4F [ G BLGRHR BEASAPARAEATHT < oeeeeeererrrmmmmmmmmmmnnnnneeeeeeeenereiiiiiiieans FEotnE T, R B AT, LA (1215)
RS AR BB — KR 5 i R 1 A 2 S S LB R A ORI AR oo Wi, A, E VB (T, £ (1223)
SN i XK P 22 LR T MU B 15U CRELAA 9] (4 7P B 2o A -+ R, F T HE EVE ARSI —%5(1230)
SAEAL) TR P, R AU S BEUR FA oeeeeeeoe H48, ERGAFHE, WED, E I, B3 BT (1238)
B R/ T e/ ol D1 P8 M| e I B S a2 B S B e k= Ny R R T C
.............................................................................. é/lﬂé:’ﬁﬁ,éﬁéﬂﬂg,j‘xi’%g%ﬁ ’—L#ﬁ"ﬁiﬂl%%( 1245)
BRUT = AU b X B R B TG L TUTITIE woeeeeee e emmeemnssemene ettt et e e et e e e e e e s s IR E A (1250)
AR 6 B TR IR AL BB AL U TARBIEIE ooeeeeeeeeeeeeess FAF MR M, REC, EHES, RAEA, AL (1256)
k%{ﬂbﬁbk%fﬁﬁg%rﬂﬁ}ﬁ&m@l?m ................................................... H & , KK E , RIT , KE , F&£ 5&( 1263)
— PR RAM A 5 DU e ] B iy P AR SR R B T8 oo T RAR L FE, T EV(1271)
SN R AT K KD TRV B 2l oevveveooee %, AL, EE R, BOR, U, SWW,KE, HEE(1278)
FET YRR AT XML T AT L KU BT -+ eeeeeeeerremmmmmmmmmiiii e e ettt e IER RS K (1285)
TP 27 M T KRG SRR AERITE vvversseresssnnesssnnies R, F R, R, R (129)
HLPETC A M TR | 9 BTG QAL oeeeeeeeeeeeeeeeene BRAR AT, a3, REW, R0, T (1297)
Wi hL (Vallisneria natans ) MR X DU AT ASBRAYTEI - oooveeveeeeeee ZRE, TEAF,KE, BAE, AR, ik K(1304)
ﬁﬁ%(ﬁ)ﬁﬁﬁ{ﬁiﬂﬁ*%Uﬂﬁﬁ%ﬁ*ﬁ*ﬂﬂ% ................................................... il L{é , KRS , i}jﬂg , %%’ﬂ , #\I /1N BR (1311)
ANFIFREE R ORI A PUER R F IR, ooeoeeeeessmemeeeeeneene B, TR, AEF KL, R, EH(1318)
FHAK S BT B PTPEG  SEINR I SRR - oooeeeeeeeeeeeeeene Eodd, 0%, RV E TR, HHE (1326)
T ALK A UV-TIO, T35 BRI I AR EDER I oovereereereereeeeenens VI, 0T S0 (IR (1332)
IR Cog TR AIRATE PERIFGY +vvevvereesmeensssssesesissiei e kK, HE Ak THE(1337)
XDLVO BEAHT I35 T A% PF TR BRI e ovvvrverneennenns BBV, R, BRE, B RAR, R (1343)
AT AR T A S IRANE T AU VYL H T AKITIFGY - vveeevrreeerrnneressnneeesiresesiisieesisie e A ak ok (1351)
AL KR BRI IS G T B FRARTE PEIIEANI] < eeeeeermemmemereee ettt e e T, N, EA EE(1358)
R Eh T W 3 0 K BRI FSE vvvveven e 2w A, HFEE,BE, B (1366)
A 5T 775 KA T PR T 2B oo evevoeeeeeens % i FIE, E 5, B YL, XN (1372)
R 4 Y TR B B T35 M YN A T R B AT T T BRI BT «+eeeeeee oot M, EE A E(1377)
HUIEEEAE WA 5 Cult AR S TR TIFGT +eervvveeesrrnereensneeennsneeesiiee e et ee s X%, B, = B, % & (1384)
RELIDL R H 2R BB AR A 1 HE T R R TRTUAL v eeeemmmememeeneeee e afi’ E AN , REE ,éﬁiﬁ? , ﬂﬁm{i( 1391)
FURBCR AR S M P KIS U ARZE ST BRI woeeeeeeereeeeseee e TN o ek BT BT, 5 /1(1399)
A BB ICH S WO, HAE R R I B B U OGS evveoo A, KA, R, £ A LT, (1407
AR BPA HEAUE KA SBR T.0L SO0 5 A HLEEPERY SNBSS -ooooeeoe W, RO L, E AR F R R, T R (1414)
A TS YRR BT Al B e A R 5 7 B T 2 REME Y LLAEIIFGE. vveeeermmemmmeeeemmmminiiteee st e e FHIR FR(1421)
EEAALEE Aminobacter sp. H1 B4 43 125 % 02 e HAR EACHLHIAI G -oevvvveeeee B2V EHE BT MEH, DT, B4 (1428)
1 BRBRHER (1 F SR B I ARCREPE oo ovvvveovsseni s ENF G, R, B8, B, B ER E R (1437)
T 25 W B % TR Pseudomonas sp. 1-24 ZEACHHEEARMERERITE --oooveeemmememmmmmmnnnnnnnnn TRUkTE B ER AR, R L(1443)
FIFH R AN AR S B S IR GY2B R i Rt AN B Z2 T PE AL, v vveeeeremrmnrreessssnnnnreessnniiireeeesneeen
.............................................................................. BT A ERE, RRE LR FET, HE(1449)
HEHEATHLYY BPA 530658/ NER B (A TG TAFEEFTE - vvvvsevssoenssnennns PR PR, I, AR, B 2 T F H(1457)
R AU N BRSO 2 TR BRI ooevevseeessenesne IR BB, BK A, T A, £ 5 F KEE(1462)
AT 2 KRR B AL KB TSEAL R GEIIELN - eeeeeeeeememmmmemiii e TG, APy, arde, BEEIE(1468)
FACAFR T AR | A BRI - vveveeeessensssnesssensseneninns RAH, R, TEE Bk, Dk E(1473)
E T ) Seb AT G TR S (AT R, kA, RRE, THR, KER, HEE(1479)
B A S AT REBIE KL GGG vvereeessenessnessnnnninns BREL, XMEH, HAE, Eve, EHiAE(1486)
A SRR UE 2 5 AR TE AL woeevereeeenenes B E  Bmt, AR, R 0%, ZEF, AR (1491)
ﬁjtﬂﬂ@ii&giiﬁﬁ%%%ﬁm% ................................................ #Q}%}%} , _:E%j] , R ’}/%ﬁi g , F}EHB&%‘&( 1498 )
WD R A B R S R KOOI vevevoenenoons FHEGNE, BAME,ERT R (1502)
WETT o5 A Tl Bl X857 - T 4 S 5 A AiE B 2 25 KU AT -+ vvvveeeeeereeeeeeeeesenenn s
........................................................................... f/?}rm%,{ﬁ\fﬂﬂ,ﬁﬁ%,%{i?,%%iﬁ,ﬁ?%,%&% (1509)
P IX A S o SR V5 QeI IR S S R MFAE eoeeeee KgD, BT W, Bl 8, BRI BB, £ R (1516)
HETR B BELE) A E ORI GRAFAE By o eemeeeeeeeeeeeeeens RS KA R, R ER T B R, X SO (1523)
Ry QU N ol s I T AR 7/ E D2 A e WEHE, AR, IR, Kbk (318 (1531)
SDBS/Na * X £ A L TR ARG RE R LN wveveeeememme et JEB, B, R AR WA B R A(1540)
T B ARAN TS T8 T T 4 S T AL I EL TR GY «+vevvvvvveemmmmnnreeeeeeeeet ettt s e e e e e ettt a e
......................................................... ﬁﬁﬁg, & Ec,%ﬁ?,é%ﬁxﬁ,%%ﬁ,iﬁ,ﬁk%ﬁ%,?S}%,)‘%7‘%( 1548)
WK CA " BRI T EEMETE ooeeeeeeeeeenes Bt , X O KBS RN, BB T, B F R, 7 T (1555)
FT 1, 3- RS RGN (R G AL RGBT T +overerermemeeeee M X G, ERE, BER(1561)
Mg/ Al IR A T SR e A A LT BrO; W7 B BEARIFGT oeeeerrrerneren e I , Z ;//)(( 1566)
V5 Y A SR S R TUA B LER oevvev oo B, MY, MEZ, A, HET, 2A(1576)
I TH I A SRS St 2N ] AR R Y 22 R FERFSTHEIE  coeeeeeeemmmmnnmmn e e e e e e e WE, ER¥E, T —f, £F(1586)
KA P 2 22 5 AP ORIy DR o everevesssnnssnnscnnns WA, K XE KGR, R, %R (1597)
P HSATB G 53 THURIIFAEIEIE vvevvereessennsnnnniens Bob AL, RS, PR, T RPE(1602)
RIS Tl 25 Vi 8 K R S I M T IR B 7R wveeeeeeeeeeeeee s e WL, WAk, EE(1613)

CHREERF2E) AR RN (1427 ) (RERFVEITR 3 (1497)  {5/8.(1383, 1390, 1398, 1560)



Vol.35,No.4

o5 35 45 4 ) B ; 2
20 6 NG Apr. ,2014

ENVIRONMENTAL SCIENCE

IR Gy K TR TS RE TERF 3T

AR 7 € S | P i 57 S o

(1. FEfE B TR RFEAER A S TR, B A 210044; 2. TTIREIRERLAF B i 210036)

FEE . IR Co AR BURLE R T 4 W98 A I TA] | pHL, H A 50 A BILA) 45 DX 200 Ho AR e PR s . 265 SR I i A1
P 1 C o DRIBURL ( Cy/son) FaE MR F R BEFE L (Cp/aq) , T BT AR RRFRSE ; pH THE Al (# Co, 49 K 0k Fa 5 P
S5 AR BRI T Cp GIRITORLAY 1 L1080/ )N | R RE K (R HEBE R I KL 5 7K Co DR TURLIEE B30 A 1T 43y 1 Sl 5 2R AR Pkt
BER WA B, 7S S MR ARFE E M (DLVO) BEIE. Cyp/son B I FL5E S e . NaCl 321 mmol -L ™" | KCI 316 mmol -L~" | MgCl,
9.6 mmol-L ™' CaCl, 6. 7 mmol-L™", Cy,/aq Il FHEE R VE L : NaCl 295 mmol - L™ | KC1 278 mmol-L~" | MgCl, 7. 8 mmol-L ™' I
CaCl, 5.9 mmol - L ™", 34378 5 T HAE RARAK MR I Ve 2 5 68 8 IR A7 T 388 5 225 (1) {7 BEL 2850 o 40 25 1 5 7K i Cop 2 R JBURL 19 B
P X F W Cop GURTIURL AT 2 A A T LR A /K BRI .

KEBIA  Cy 5 DUOKRIURL; FREE; BER; HUIRIT; BT

FESES. X131.2 XHEFRIZE. A XEHRS . 0250-3301(2014)04-1337-06 DOI: 10. 13227/j. hjkx. 2014.04. 019

Stability of C,, Nanoparticles in Aquatic Systems

FANG Hua', SHEN Bing-bing', JING Jie', LU Ji-lai*, WANG Yuan®
(1. School of Environmental Science & Engineering, Nanjing University of Information Science & Technology, Nanjing 210044,
China; 2. Jiangsu Academy of Environment Science, Nanjing 210036, China)

Abstract: The influences of storage time, pH, electrolytes and organic matters on the stability of two different suspensions of Cg,
nanoparticles were investigated. The results showed that the Cy, nanoparticles prepared by solvent substitution (Cg/son) were more
stable than that prepared by prolonged stirring (Cy,/aq) , and kept stable for a period of time. Higher pH enhanced the stability of C,
nanoparticles. The presence of electrolyte made a dramatic decrease in the surface zeta potential and an increase in the particle size.
The aggregation process of Cg, nanoparticles exhibited slow and rapid regions, which was found to be consistent with the classic
Derjaguin-Landau-Verwey-Overbeek (DLVO) theory of colloidal stability. The critical coagulation concentration (CCC) values of Cy,/
son, obtained from the intersection of the interpolated lines through the slow and fast regions, were estimated as 321 mmol-L ™" NaCl,
316 mmol L. ™" KCl, 9.6 mmol-L ™" MgCl, and 6. 7 mmol+L ™" CaCl,. The CCC values of C,/aq were estimated as 295 mmol+L ™'
NaCl, 278 mmol-L " KCI, 7.8 mmol-L "' MgCl, and 5.9 mmol-L "' CaCl,, which were much higher than their concentrations in
natural waters. The presence of humic acid enhanced the stability of Cg, nanoparticles, which was attributable to steric repulsion.
Therefore, Cq, nanoparticles will keep relatively stable in typical aquatic environments.
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Table 1 ~ Physicochemical property of Cg, nanoparticles

WH Ceo/aq Cygp/s0N
FEPEAR R (O FEH A ]
pH 6.32 ~6.41 6.45 ~6.49
W /mg- 17! 3.04 ~3.13 27.6 ~28.9
RiAZ/ nm 168 ~ 182 106 ~133
{ HAL/mV -25.4~-29.7 -26.8~ -31.5
40 60
BSSRR Coplaqifilf £ Cen/sonifefif
—8— Cglaq FFEE —O— Cep/son FRER
145
§
3
30 &
=
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0

4
WeAF I I ()
Bl1  Cg K BURIRBE R T PR REN 77 B E Y 2R
Fig. 1 Concentration and rate of decline of

Cg nanoparticles versus time
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) PR BBV S5 , B oy A il 8 0 2R, DT 2 B0k A2 1
K 16 G 1 C1/NE 5 mV 224, ki1 K 5] 500
nm ZE45. T Cgy/son MREFEFN ¢ LA Bl I (] A9 722 4L
AR, AR HAE Cgp/aq BHHERAE.
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Fig. 2 Cg, nanoparticle size and { potential versus time
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A R R BB AT (i C 20 K R 3K 1) B 1 1Y 20 1L
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4000 30
3000} 0
: E
& 2000 —~— Con/ag-Rif -10 5
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—&— Coolaq-LHif S
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B3 pH3 Co BiFWAEM ¢ ALK

Fig. 3 Influence of pH on the Cg, nanoparticle size and zeta potential
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Fig. 4 Influence of monovalent cations on the Cg,

nanoparticle size and zeta potential
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1200 — 20

900 | i | -16
= -
£ £
600 | 28
= 2
L
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5 ZIHERRERRT Cq BiFWAEM  BAKZM
Fig. 5 Influence of divalent cations on the Cg,

nanoparticle size and zeta potential
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PHEE SR B B 19 52 A B A7 it Bt Bk SR Mk B ( critical
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CCC:NaCl 34 295 mmol - L.~ ,KC1 24 278 mmol - L' s
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