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SUMMARY

STUDYING THE EFFECT OF ELECTROLYSIS TIME ON NANO SILVER
PRODUCTION BY ELECTROCHEMICAL AT LOW VOLTAGE WITHOUT
USING OF CHEMICALS

Nano silver has been studied and applied in many fields but is mainly known in medicine for its strong
antibacterial properties. The framework of this paper presents silver nanosolution prepared by
electrochemical method without using chemicals with high content of 108.5mg/L, without residual toxic
metal, average particle size below 40nm , the stability of the solution is expressed through a zeta potential
of -43.5mV. The bactericidal effect (Staphylococcus aureus; Pseudomonas.aeruginosa; Shigella flexneri)
of the nano solution was evaluated by direct contact with bacteria at concentrations of 80 times dilution

after 3 minutes, reaching over 84%.
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1. MO PAU

Cong nghé nano 1a linh vuc khoa hoc méi xuat
hién nhung dang dan chiém linh sy quan tam vé
tiém niang vuot troi trong viéc ché tao ra nhiing
vat liéu méi déc dao co kha nang (ing dung cao
trong rat nhiéu nganh khoa hoc lién quan. Ngay
cang c6 nhiéu sy chi y dbi véi cac nano kim loai
vi kha ndng ung dung chuyén siu cua ching
trong nhiéu linh vuc khoa hoc nhu dugc pham,
héa hoc, ndng nghiép, cdng nghé sinh hoc. Cong
nghé nano cung cap kha nang mé ra mot huéng
di méi dé ngan ngira va diéu trj bénh bang cach
bién tinh vat liéu & quy mo nguyén tir. Ngoai ra,
sw quan tim dén viéc str dung cac phuong phap
than thién véi moi trudong ngay cang tang cua
céc nano dugc tong hop ma khdng tao ra hay sir
dung cac hop chét gay hai ddi véi méi truong
cling nhu stc khoe con nguoi. Phuong phap
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sinh hoc dé téng hop nano duoc coi la lya chon
than thién vai hé sinh thai thay thé cho tong hop
héa hoc [1]. Vat liéu nano cung cip cac giai
phap cho cédc thach thuc cong nghé va moi
truong trong cac linh vyuc chuyén dbi ning
lwong mat troi, xdc tac, dugc pham va xir ly
nuacC.

Do nhitng thudc tinh riéng biét, cac hat nano bac
dang nhan duoc sy quan tdm trong céc (rng dung
y sinh hoc nhu cam bién sinh hoc, thuéc m&
khéng sinh, chan doan y té, didu tri ung thu,
phan phéi thudc, va cdy ghép nhan tao [2]. Dic
tinh khang khuan cua cé4c ion bac va cac hop
chat cua bac da dugc b4o cdo cho mot loat cac
ing dung. Nhiéu nghién ctru da chi ra rang cac
hat nano bac c6 tinh 6n dinh cao va doc hai di
vé6i vi khuan, ndm, virus, nhu Escherichia coli,
Staphylococcus aureus, Bacillus subtilis,
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Klebsiella mobilis, Mycobacterium
tuberculosis, Candida albicans, viém gan B,
virus-1 suy giam mién dich ciia con ngudi, va
hop bao virus [3,4]. Viéc giai phéng cua cac ion
bac tir 16i tinh thé cuia cac hat nano bac dong gop
cho hoat dong khang khuan cua cac vat ligu
nano, lam cho ching hitu ich cho nhiéu ung
dung trong diéu tri khang sinh. Cac tac dung
khéang khuan cua bac da duogc biét dén trong
nhiéu nam. Trong vai nim qua, viéc st dung bac
hozc bac mudi Ia thanh phan quan trong dé kiém
S04t sy phét trién cua vi sinh vat da ngay cang
tré nén phd bién. La mot tac nhan khang khuan
phd rong, cac hat nano bac duoc sir dung rong
rdi trong cac san pham y té va san pham tiéu
duing, bao gom ca thudc xit khir tring gia dung
va lép pha khang khuan cho thiét bi y té.

Tuy nhién trong linh vyc y té yéu cau tinh an
toan cua vat liéu phai cao, tac la phai lua chon
dugc phuong phap didu ché than moéi truong
khong ton du cac san pham cua qué trinh san
xuit. Trugce tinh hinh dich bénh Covid-19 dién
bién nghiém trong cac don vi san xuat da lua
chon cac phuong phap hoa hoc sir dung hoa chit
dé tong hop dung dich nano. Phwong phap hoa
hoc tuy dem lai hiéu qua tong hop cao trong thoi
gian ngin nhung viéc st dung hoa chat di doi
v6i lgi nhuan kinh té s& dan dén viéc ngudon hoéa
chat sir dung khong an toan, tir d6 dan dén nhiéu
tac hai khdng mong muén khi dua san pham dén
ngudi sir dung. Vi vay viéc tdi wu hoa phuong
phap dé c6 dugc san pham nano bac an toan than
thién 1a xu hudng tat yéu caa tng dung nghién
ctru khoa hoc vao thuc tién.

2. THUC NGHIEM

2.1 Vit ligéu thir nghiém

Thiét bi nguon cung cap DC Pintek PW-3032
(0-30V/0~5A). bién cuc bac c6 do sach 99,9%,
duong kinh 7 mm.

Chung vi sinh vat nghién ctu Staphylococcus
aureus; Pseudomonas.aeruginosa; Shigella
flexneri dugc cung cp ngudn gidng tai Vién
Codng nghé sinh hoc — Vién Han Iam KHCN
Viét Nam.

2.2 Bo tri thi nghi¢m va phwong phap
nghién cau
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(1) Bang dién 1)
(2)Binh thuy tinh
(3)Pién cue
(#)Con tir
(5)May khudy
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Hinh 1. So d6 thi nghiém dién phan tgzo dung
dich nano
Cb dinh céc yéu té: dién thé 1 chiéu st dung;
khoang céch gitta 2 dién cuc, dong dién, thé tich
dung dich. Thoi gian dién phan thay déi: 30, 60,
90, 120 phut
Bang 1. Cac thdng sé cua thi nghiém
Miu M1[ M2 | M3 | M4
bién ap dat vao (V) 30
Thé tich dung dich
(mL)
Khoang cach gitra
2 dién cuc (cm)
TDS cua dung dich
phan tng (mg/L)
Thoi gian phan tng
(phtt)
Tinh tng dung cua nano bac phu thudc vao cac
tinh chit cua hat nano. Do d6, khao sét tinh chat
ctia nano bac 1a can thiét va phai tic thoi sau
qua trinh tong hop, mot s6 thiét bi sir dung nhu
sau:
Nong d6 Bac trong dung dich dugce xac dinh
bing may quang phd hip thu nguyén tir (AAS)
tai Vién Hoa hoc - Vién Han lam KHCN Viét
Nam.
May quang phd UV-Vis hai chum tia Hitachi
UH-5300 dé x4c dinh nguyén té bac tai Vién
Cong nghé moi truong.
Kinh hién vi dién tir truyén qua dé xac dinh kich
thudc tuyét d6i hat nano tai Vién Khoa hoc vat
liéu - Vién Han lam KHCN Viét Nam.
Thiét bi do thé zeta SZ-100 dé xac dinh d6 6n
dinh dung dich nano bac tai Vién Céng nghé
moi truong.
3. KET QUA VA THAO LUAN
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Phuong phap vat 1y ¢ wu diém 14 tao ra hat nano
Ag ¢6 kich thudc nho, phan bé kich thuéc hep, va
d6 tinh khiét cao do khong dung hoa chit [5, 6].

Hinh 2. Anh dién cuc trude va sau khi dién
phén

Phuong phap UV-Vis da duoc sir dung dé xac
dinh budc song cuc dai plasmon cia hat nano
bac tong hop & cac mdc thai gian khac nhau. Tir
két qua do UV- Vis nhan thiy rang 4 mau dung
dich nano Ag tong hop duogc cé budc séng hap
phu & viing 410 — 420 nm, dinh hip phu cuc dai
nhon va cudng d6 hip phu cao, & ban rong pic
hep va can ddi nhit & mau sb 3. Két qua nay cho
thiy cé4c hat nano bac c6 kich thudc nho va kha
ddng déu. Tuy nhién khi thoi gian dién phan
tang 1én & mau 4 lam cho dinh hap phu tu hiéu
ung plasmon kém kha nang tao ra c&c hat cé
kich thudc lon.
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Hinh 3. Hinh anh so sanh budc song cuc dai
CAC m4u nano bac tgo thanh

Bang 2. Két qua phan tich ham lwong bac va

cac chi tiéu kim logi déc hai trong dung dich

Chitieu | Mau | Mau | Mau | Mau
phan tich M1 M2 M3 M4
Ag(mg/L) | 30,4 | 73,5 | 1085 | 119,2
Pb(mg/L) | KPH | KPH | KPH | KPH
Hg(mg/L) | KPH | KPH | KPH | KPH
As(mg/L) | KPH | KPH | KPH | KPH
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Dung dich thu dugc c6 dang huyén pht mau
vang nau phan xa &nh sang. Nong do nano bac
= 108,5 mg/L v&i cac hat nano c6 do 6n dinh
cao va khong két tiia sau 6 thang bao quan trong
t6i. Sau khi két thiic qué trinh diéu ché nhan thay
bé mat catét van con mot 16p mang mong cua
Ag.0. Tuy nhién, mac du thoi gian dién phéan
hoa tan andt kéo dai hon so nhung c6 thé thay
phan 16n lwong oxit bac trén bé mat dién cuc da
duoc tan tré lai vao trong dung dich dién ly va
chuyén thanh dang nano bac hda trj zero. Anh
chup TEM trén hinh 4 cho thay hau hét cac hat
nano bac thu duoc c6 dang hinh cau véi kich
thudc hat < 40 nm) va phan b tuong ddi chum.

Ag - DHOO3
Print Mag: 208000x @ 51 mm

Hinh 4. Anh TEM ciia cdc hat nano bac méu M3
Bén canh d6 trong bang 3 thé zeta trung binh
cua cac mau M1 dén M3 dat duogc gia tri trung
binh trén -40mV ching t6 d6 6n dinh mau. Tuy
nhién sang dén M4 thi gia tri nay tut han xudng
duéi -30mV chiing t6 do 6n dinh cua mau bt
dau kém dan 12 do ndng do hat nano tang 1én dan
dén su co cum lam kich thuéc hat 16n dan dén
giam su 6n dinh trong dung dich [11,12].

Bang 3. Thé zeta trung binh ciia cac mau

20 nm

Tén mau Thé zeta (mV)
M1 -49,4
M2 -45,3
M3 -43,5
M4 -29,1

So sénh két qua diéu ché nano bac trong ca 4
mau dé dang nhan thiy rang céc tham sé ky
thuat 4p dung trong mau M3 nay thuc su 1a cac
tham s6 t6i wu ddi voi qua trinh diéu ché keo
nano bac bang phuong phap dién hoa dién thé
thap.

San pham dung dich keo nano bac diéu ché theo
cac tham sb téi vu mau M3 sau khi dwoc pha
lodng 10 lan (twong ung 10,8 mg/L) di dugc



khao sat danh gia hoat tinh khang khuén tai Vién
C6ng nghé moéi truong (bang 4) véi két qua nhur sau:
Bang 4. Ty 1é irc ché vi khudn cuia dung dich
keo nano bac ¢ cac nong dé pha lodng khéc
nhau sau 3 phut tiép xdc truc tiép

Vi khuan va nong dq Kha ning uc ché vi khuan tai
ban dAu cia chiing cactylé
pha lodng khéc nhau
[AQJeanciu | 1:2 | 1:4 | 1:8 | 1:16
=10,8mg/
L
Staphylococcus.aureus 99,9% (99%(98%|(87%)|70%,
105cfu/ml
Pseudomonas.aerugin| 99,9% |99%)|95%|84%|78%
osal08cfu/ml
Shigella flexneri 99,9% (99%]|93%|84%|78%
105cfu/ml

Tir c&c sb liéu ¢ bang 4, ching ta thiy nano bac
duoc diéu ché bang phuong phap dién phan sir dung
ngudn dién va dong thap cho kha ning diét cAc loai
vi khuan gy bénh rét tét tham chi la & lidu luong
bac rat nho ¢& 1,3ppm Ag tic ché trén 84% vi khuan
gay hai. Chung 6 viéc hat nano duoc diéu ché bang
phuong phdp don gian nay dem lai hi¢u qua cao
trong Viéc tan cong va diét té bao vi khuan gay hai.
Do dugc ché tao rat don gian va khong c6 hoa chat
ton du nén Vvt liéu ndy c6 loi thé hon han vé mat
gia thanh ciing nhu d6 doc hai, gidp ching c6 trién
vong duoc ing dung trong thyc tién.

4. KET LUAN

Nano bac gio day 1a mot chat diét khuan pho
bién va c6 nhiéu ing dung rong rii trong doi
sbng con nguoi. Dya trén tinh than thién va higu
quéa cia bac ma cac nha dau tu, nha khoa khoc
tap trung vao nghién cau va san Xuét tng dung
& nhiéu linh vuc khac nhau. Tuy vay tay ddi
tuong st dung dé chon lya phuong phap diéu
ché cho phi hop, ddi vaoi con ngudi thi phuong
phap dién héa dién thé thip 12 mot phuong phap
don gian, an toan va hiéu qua dat dugc cling cao
Vi c4c hat nano bac tao ra rat linh dong va khéng
t6n du kim loai doc hai cho ngudi sur dung. Vi
ham lugng bac 108,5mg/L khi pha lodng 80 lan
dé sir dung c6 tac dung trc ché cac vi khuén trén
80% sau 3 phut tiép. Tir cac két qua thu duoc
trong nghién ctru nay, ching ta thiy rang mac
du phwong phéap nay c6 hiéu qua ché tao nano
bac & ndng do khéng cao S0 Voi cdc phuong
phép héa hoc, nhung loi thé vé su an toan, hiéu
qua c6 thé s& gitip san pham nay dugc ang dung
trong thuc té doi séng con nguoi.
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“Nghién ctru didu ché nano bac bang phuong
phap dién hoa dién thé thap khong sir dung hoa
chét an toan sinh hoc c6 tinh diét khuin manh”,
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