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Abstract

In recent years, with the rapid development of silver nanoparticles (AgNPs) materials, more and
more silver nanoparticles are inevitably released into the water environment. AgNPs entering the
water environment may have toxic effects on many species in the environment. Therefore, the
ecotoxicological research of AgNPs has attracted extensive attention of scholars at home and
abroad. This paper mainly summarizes the source of AgNPs in the water environment, the migra-
tion and transformation mechanism of AgNPs, the toxic effects of AgNPs on different kinds of mi-
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croorganisms in the water environment and the influencing factors of AgNPs toxic effects. Finally,
based on the existing research, the future research direction of AgNPs ecotoxic effects is pros-
pected.
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1. 5|8

YUK A RN RS RN RN . BT RSP, EAMIES . BRR. 5 RHE RIS
15 YR BRAE T 2 AT B 1 T2 R (2] AR, BEAE AKADRI K B A 7 A2 R A AN T g A
HOHECE KA o, DRI, KPR IR 1035 G (] 4% 52 03 [3] - ZOKERFIURL(Ag Nanoparticles, AgNPs)
BHEMNRRBREE. e Roe A EtERe, B 2 0UERIH T RIFMK I =, WESLGUR, 7T
LR TS PURIRME . DU EEAR: AEMEAL U, PTRH T IR OB AT BT, AT T
BARIR MRS, W, AgNPs  HITNHEZ . mEA KR SN —, I HA MR
1B T AgNPs 7EA 2 9K AR R I H B R A F2E [4]

AR, KREMFIRM AgNPs XKL (1) 2 P A e 1 = B b, EKIA B AgNPs A
B S A RBGRIBEE RN, FURRIR I B AL 1 S AN 4, 3 e 5 7K b Ho Aty Al BAE R, RS G
PRt T, it B & IE B A s Hoft s R R 54T R, 07 AT e B A s B AR 5] [6],
AL, X AgNPs FIKA ST B A RFERE Lo L JUAEXT AgNPs 7K A2 2558 1 B0 72 7 T
J& 7 RETAE, (HXF T AgNPs TR R AL DL S T 30 H SR 0 5 M 508 1 R 13 B R IR R, Tk,
ARRGE T AgNPs (E/K PRI RIS AT RS A A WL, B fUBER T AgNPs 5 7K FREE Al 4 47 1) B M AL
LR BRI s R, DU AgNPs 727K FREE f ) B M RRE T 8 CAR SRt — e i Hit iR =

2. FKRIRE /T

YUK R IR =4 R E E & /DF —4ERELE 1~100 nm KNI, 99K 41k (Nanomaterial) 2 3 74
GV EENE, BT EAEZ BRI S A 2R MIAEAT N, DKM R AP 22 e VE I3RS 7
BN RN HATRFARE TS . AgNPs B0 1 3 kR . A ResE it fMikne. dRZit
FeEVERE DR ISP RS, O H TR IR N BT I AR R —, EZARHERE . Bl
T BEIT UG A BB B R A USRI R AP IR AT S, H ATt SRR 7 (1 AgNPs 2974 500 R,
P A ER S IGIN[7] [8]. SR, IERHT AgNPs A s OV, 850 R 2B A 1E
VIEEME IR, AT FE R AgNPs (KB A FLBE NSRS b, 900 57 0 PRSI S e 1) IR
[9]. BRIk, JEAEsR, KEFFARTTIET AgNPs b AW & A4 22 A5 iR 50 1A, JRIUS TR B
PERIHEE .

3. IKIMEPHKIRAIKIR
MR, FREEH AgNPs HORIEEEA PR —RIATEM, RIATEH AgNPs Bl e
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2, WEIRRIANTE . B AL SIEY A T RETE R AgNPs; R HE O E R R R, AR
FEAETE R AgNPs HEANKIRBEI) BRI, JLER, BT AgNPs fENEMEHE H =M iz,
AN G 23 08 & AR S N KR IRE . 1%, TE AgNPs 2R, I LI R A KRR IE T
R AKHEBOIE N K IR EE s Fok, £E AgNPs H 5 R Wi s IR By m s ok A A AR gk NBREE . A
AR CAE R A F I R K R I Y AgNPs BN 1.90 ng/mL [10], b N AKIEREE f5b kAT, #
1, SEHMNESFENEL. G 6 P HPURER ML TRk E R EDK PRI E RIE 1300 pg/L
[11]. HEl, AR —T 2Pk md, 2920% 54 AgNPs, K501 AgNPs x5 B HE N K4k
W8, FERIRHGHRSF T, FREE AR (UniiT 7K ) o iR AR 14 BT AT AR AR 28 1 JF A BN 9K AR

4. PKRROBHBNFARIR

SN AgNPs BEPEMIDR R ALHE AgNPs [URIAR R/, RIELZEY) LA R B 7o g 5 . I Lesg,
A RECHERIRIE TRiA . RIEOEY . PR T 520 AgNPs IREAT AW 24k, T4z
S0 AgNPs [RIEFIE S FREEREMA[12] [13] [14].

4.1. REEEPXT AgNPs HitRIF M

ROIGM LI (PVP) AR HHZ(OA) T 7Nkidd = H B (CTAB) & & LLEH LI AgNPs
Y . A TG 155 SIRMEE e - 99K H(PVP-AgNPs) FIFT 1 R AN - 44K 4R (Citrate-AgNPs)iX
PIFPAS R I AOR AR TR RN, 25 SR R SYPREVIR T — iR EERT, RO A A K. A T2
HXTHE, 0.34 mg/L PVP-AgNPs ISR T B A7 E 25 2] 129.9%, 1~3 mg/L [ Citrate-AgNPs 1§43
HE BRI R T RA, HHE—EIRET, AgNPs MHEY RABIFHMHIER, @it
FEGNAKAR G5 9296 I AAH S IR B L 1 2 R & R A LR 5 7 8P CI A POY , il X 35 [ X 4K
WEMERIREm, RIS F#AT LS AgNPs IR 7454, MIMFZN AgNPs (1551
178, SHFHRAEEREIREYORE, LR E T OB R e TN, AR
APEIRIEAER, BT CURM PO, SHRES TR IS G EES, AT AgNPs FIRISER; Kk, g
BT GUARAR I A “ B N7 SEAERA K.

4.2. RRRT3t AgNPs BRI

FAR[16)WFE T 3 FIAFRIRIARNT AgNPs i $ 4 8 ol 388 )i 2% 98 (Skeletonema  costatum) ¥ 5E V2L
N, ZEERREH: 3 Flt AgNPs X4 M AR A G AN [RIRE B AR AN, FEAHPREEME T T, KA S
J9 10 nm F1 20 nm BFH T AgNPs (351 20N 32 BERL T AR KRB v FORLAR RIS, TEIR /T
500 pg'L™'AF, 20 nm ) AgNPs BPESE K; 7EIRE > 500 pg' L™ iF, 10 nm ) AgNPs FHLH 8 KRI85,
XA R TRAEKT AgNPs [FF N2 2%, I HBEE AgNPs RiARM/N, #rE K. thoth, &
AFAERILT AgNPs MKV FRMEIE 5K R robsR. WA, $HE. PH. BMA. AHUR.
IR S ML TR UM, B, SR ATE R INRIAE AgNPs RSPRS00 i SR 44, AT 5
B A BIERIRD, TR IR AgNPs fUEEME[17] [18][19].
4.3. IMREPEFREXT AgNPs HHHFY

TR — M EEIER R, X AgNPs VA 5 BRI, B/ — e MR %
R, W T AgNPs M4, TEm BTSN, BURC 7] 1 7 /IS, PR T AgNPs &
TIXCEE, SI#E AgNPs JRIKEE20]. T [21 ] AFFANLR SUATF FE0T 5, #R I T B4 o BS 758 B o)
AgNPs DG FRRIAEY) SR N 2 M N TEBE R, BB RN R 45 SRR 0 BB T T T o
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FISE N, AR RN 2 ) 5 PR RN th B2 380 B 1 5 BEXT ORARAE S BRI RS AR ] - KR ZE
BRG] DAL A BRI & S U L I T FU 5 3 B JR U E W 75 T 2k i AR Bl S ph 223k, JF
HAES S TOREEIN , UK G aEAL 8 5 R M BN R .

5. MR PR HRRATBENLIRE

AgNPs TE/RINEE TR AL . ST N SR 2 MR R % Y), 1 HHAL =N &S A4
HHBMERNEYIMER . 24 AgNPs #E KA, FMA IR T AR AR SR Ag” [22].
V5 S 3 [ 23 138 5 W 58 LTS K PR B AgNPs, FERHEVETG IR X AgNPs W AR FINLER L 2 AgNPs 7E7K
I R AT NHATIR ST, 1E 10°C~30°C F AgNPs B KM 25 12~32 mgg™', AgNPs 23|
e BIRUTRE A S AL BRAGPE G805 0 1 75 V8 R T 22 A4 T i S B DA R 45 G 0 1R Ul b )4 e ik
(R-NH) {7 2 bt ELWR IR BT 75 U8 i) AgNPs 2 DA+1 M8 RS 17 1E

6. FIRFIRE

ITLEAE, [E NS AgNPs 1E/KFR G (I REVE RSB 7T SR 1 B B O e, (B3 AE — 2 i) B i
M. HoE, XT AgNPs fEH S AR o R EASIOCE B, R AgNPs RITRFER F, H
RN 2 R AR, TR, TR B R R PE RO, R AT 8 2 BB IE S AgNPs AR B AE
ERDEGIKER, WECEPERBEIER HUG BB AgNPs AEWRLN BT ST, K SRR T
BRI BRI RN TT, AR AN RE FL S B AgNPs FE/K IR I BE 1

A JEAETT i AgNPs BEE RN AR T AR A, W 58 ff i) - — LS AR ) AR st 20 ORI A AgNPs
P Z IR G R B APERUSAIT T, Ak, BB MR UE R KA SR T AgNPs 5 LIS 4P i AR
BUL, XTI AIET AgNPs FI7KIS Gz il 512 2B BoR B EE 4R 3 8 L.
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