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Study of Ag/Diatomite Composite and AIV Disinfection Activity
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Abstract: Based on the high antibacterial performance of silver, the disinfection effect of AIV virus
by Ag and Ag/diatomite was studied. The diatomite carrying silver was examined by TEM and XRD.
The results showed that the diatomite carried nanometer silver particles and there was no chemical
reaction between them. One gram of the composite can adsorb and disinfect virus in 6mL solution
effectively and the figure of congealing blood was zero. The above clear liquid was inoculated to
chicken embryos. The statistical figure of half death number of chicken embryo indicated that the
dose of 0.35 ng /mL Ag/diatomite counld obviously disinfect the AIV virus. This composite is worth
further studying as an additive to forage for prevention and control of chicken flu virus. It might be a
new way to use the composite for protection of people from cross infection of flu viruses.
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TrEks. Bl Ag. AgO RTRSIEFERE, THRIHKEERN S~88nm KBKL, EEH
RS LR R, £ KRN R ERRA, BT MANE " Ay MABKENRIERD,
0.001mg/L HIWREERTZE 30min WK PR KBRS AR, TIAMEMN Ag MAGESH, RAEY
B A7 B R TURGREBD), B R B LR 3 T2 4b . 5 —BOK B, I B S 0.04mg/L Ag
MK, 40 FEFHRBABAEIIERBNRN 09z, FTLL Ag MAKKBEERNY, BRE4L
MIKEREIE . XRREANLRARSEMRT RS, RENANE, BESFHRA. BELR
B EER SR, EUTRRRELOEAREGE, AR, BERRmRELRE R
R Y, HTRELES, EARANLRER, —ENATER. K8, ERIYS. #a
FURESE + FURER BT U 0.1~ 1pum BN B2 Y. (B AR+ BH £ B MR EMAKEMILN LY
ik, ST HEALMR, MK 5 R BEEER IR XM B R Ag f B IF RS,
#IF% Ag/Diatomite 5 &+HE!, TROREIFHRE T RABAT, FREMHREAREKERALE
RSB R, fEE YA & R & TR B KIS A E TR
FERATARABRBAIVNFRNS. SRERERELRER RBRER, &—H&
BEREALMRBIEELE, 2003 £ 12 ASEBERNERBRSFML. BOZRRRELER
M, T ARETEABILWRALE 0, FUEHT 2R EG DEARNBEEN.
SARS BRLK, MELBEFRABORE, HNREEY, FEHTHE—FRIERE %R
X WES, RHBTREASETRRRMBIAN N, &R TH Ag. Ag/Diatomite F%I% T £
MITBRREETRERK. AKAE: SEEAAETREIYRERESTRERET BRBRE
HERREMOAKLR, AR 2003 45 ALK 74 A TAMNBERRE.
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AgNO; 5 AR ¥ GR &, NaOH. ZUK. H#HE. HFmBRAME BB EPVP)A AR 4;
BREFFAIV), BREO~11 BE). EFTHRINZK-82A, FHE~200C, FEZBNE), &
EHA(X(300~23000r/min, FLUKO L¥g4rA7]), BEH @ 2LIESME EMA20), X STEATHN
(D/MAX-RC).
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1.2.1 ##H t(Diatomite, &% Dia, T R)FEH R ICHER9].

1.2.2 HERH RKBRB B HE: H AgNO; SEKEIH[AgNH:), W, AP IB(VOEE,
L0, TKZBYHE, 80C HETREBEESY, SRy,

2K Ag MR AL EIRARE S &, SR EH-PVP-NaOH /K¥IK, RGN AgNOs ¥, ¥
#lpHE, EREHRFTERERRN, BEEAHBEZR=Y.

1.2.3 Ag/Dia % 2 AgNO; IN5EEE, SLENIOA Dia, REHHEEES] 12~16x10°/min, /L
KE Ag BHRIKNER L OEYHILP, REBOHNE. K¥E. B, AFSTHREBKE AgDia 8
k.
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Bl Ag/Dia 5¥H Ag W& 1g FREMF, IR # LOmLGBBMEE 1:10), BAUS 4 RI7ZE A37TC
BRI 30min) 0 B(ERA T FEHE 30min)2 F &4 FHITRKER, A5 B.L4B(2000r/min,
Smin), BB L RFIFRR ST AR I K 08 FE A sk .
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2.1 Ag/Dia B TEM 1 XRD 947

Ag/Dia KIHIEIAFI T Ag RS, WD FIE, WIRRFTHAEN H . B 1 BRI Dia ) TEM
E%, 748 76~500nm, 3% E =M, BRHBEE", SHEAETNEA, J B B e 1Y,
CRERFERE Ag B0 . B2 25 Ag WINES, K2 27~108im, HHEMER: B3R
K Ag HIEIR, KR 8~45nm, HAEURA. B 4~6 & Ag/Dia KR, 8200 AR A& HEEHE L
gk Ag H0A%: 3 IS EH Ag RECR AR, A1 2 BRRTH 36 X 66nm; 10.5 JT{EE HER

B 1 ##%| Dia & TEM B $£(10500x) B 2 M44re) TEM B £(36000x)
Fig. 1 TEM image of prepared Diatomite Fig.2 TEM image of rough Ag powders

B3 “K4R4 TEM B £(230000x) B 4 Ag/Dia #§ TEM B £(8200x)
Fig.3 TEM image of nano-Ag Fig.4 TEM image of Ag/Dia

B 5 Ag/Dia # TEM B £(30000x) B 6 Ag/MDia#y TEM B £(105000x)
Fig.5 TEM imageof Ag/Did. Fig. 6 TEM of image Ag/Dia
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Ag a5k, TR Ag AKBTERE, ¥ 2 BIRIEIA . & 7 R¥&%| Dia i XRD %, Ecﬁ);%T Dia
e £ A Si0, (IS Eit4 . & 8 & Ag/Dia ¥HAN) XRD Eil, ah 80 C ELAZ T4, b % 200 CEZ
T4y, {HRET Dia RASEREL, T7E 38°. 44°. 65°1 77° PUANERHHIR T Ag BfiTETIE, iPH Ag
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B 7 ## Dia & XRD #8
Fig.7 XRD pattern of prepared Diatomite
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B 8 Ag/Dia#4kty XRD # K
Fig. 8 XRD pattern of Ag/Dia Powders

22 #ill Ag 5 Ag/Dia 3R BIER R HLE
ERBERS A, B2 RAGCEBHIIENME R 24 TH Ag MEIX AL Ay 5 B, BT

B MBI 2° BB E 225K 2Y),
W Ag MIDRERRARIEM, EH
KPR HRKEW, TRERETE
HMER K. Ag/Dia KERNSEER
[, EREBREA 3 ELEMET, B
MR 20, W B BR A KR B R
B, WEREERRERAEERE
LA (“0™), BSEARM AR KL
BT ETTRIBIRRE, A KOS
2", ERR I &4 RHRER
MATIRES . M Ag BIFIR LT,
Ag/Dia & Ag B/MTF 5%, i Dia
HEKE R B BIBMER, R
AWMEE T R, A RN EIRE
FK, Tdk Ag TRk, BETR
KRB EEA.
2.3 Ag/Dia RERFNEENF B EER R
Ra#h

SR 1:10 FRBFRERER
3.5.6 1 7mL % 2.2 ¥ 5 1g Ag/Dia
TERFAE, W B A AR
MY, WHBAKE. RERFIEE
HERE 10°, S BIEME) 10 HRS
R (M 0.2mL), kLRI
5®, WTuEERLE 2. 3.

|1 AIVEEEELEMS A. BT 1.3)2 RAFRKXM

Tab. 1 Comparison of AIV virus disinfection in bacteria-free

bottle of A and B
A B
A5 . . . . .
GTC #AHE 0min) (X BA LA B 30min)
-3 4
1. 1mL AIV 24 (A) 2* By)
2.1gAg+ 1 mLAIV 22 (A) 2' (By)
3.1g Ag/Dia + 3 mLAIV 2! (A3) 2° (Ba)
22 3ImL ERENBEHBTERR
Tab.2  Status of chicken embryo death by 3mL
above clear liquid
LF® 10'WB(TR) 100 100 100 10
HeA 8 e B 5 5 5 5 5 5
24h LT ¥ 2(0) 1(0)
36h LT 4k 1(0)
48h LT
60h SLT 4 1(0)
7oh St 10)
84h LT
90h SET-# 1(0)

*O)FARFET M R R IR L EER A B, WTSBE oS AE R DR 8t
HEBREETH, FREIIE.
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Tab. 3 Status of chicken embryo death by SmL,6mL and 7mL above clear liquid

5mL 10! 10? 10° 10 10° 6mL 7mL

X3 Lik#E Lk
A REH 5 5 5 5 5 5 5 5
24h FET# 200) 1(0) 1(0) 1(0)
36h Fo 1(0) 10,7
48h BT 1(0)
60h LXK : 1(0) 1N
72h ¥ 1(0) 10
84h BT ¥
96h SLT

*O) R MLBRBA BB, (0N —HBAE, H—HumBAHh 27, A5 S~6mL FKKBMERME WA 2HE,
7 7mL 1:10 IR H A A KIS A0S IR R P B SR T 1R B (B I BHARA T A B LB -

FRZFZ R 1:10 HEROFE SR RIBRE, NRRE 10°FHBNE RN
R 100% 2 BEMFET, 10° BRBATE 3 MEHRET, 10°ERBE —RERMFT, —KBk
FET-, F Reed-Muench Bt 8, %M B ML HEFLE N 10°° / 0.2mL. Bl LiRER AT 1g Ag/Dia
¥4 0.2mL SH XL HHITE N 10°° HARBRERBARMAX 6mL, 3| 7TmL BB
AWM. AH—HHEN Ag/Dia KERRENENR: 1x10°%76=033x10%, B 0.35ug/mL Ag/Dia
Xof S PR RN B B BRI R KAEA . BT Dia 28 2RI INF, FTLL Ag/Dia ATLAR FAIRIR
MBRZHEBRBHIERPIR, FRTRES AR & FISHRIE R FRORER R, 7
RE— A BRI RS
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