CHUONG 1. TONG QUAN VE NGHIEN CUU
1.1. LA OI (LEAF GUAVA)

Oi 1a mot loai cdy an qua phat trién va thich nghi tot & khi hau kho. Lé 6i dugc ing
dung rong rai trong y hoc cb truyén va dan gian, ... Ngoai ra, né con ¢ cac hoat tinh

sinh hoc dac biét khac (Gutiérrez, Mitchell and Solis, 2008).
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Hinh 1.1. La 6i

1.1.1. Sir dung trong y hoc ¢é truyén

Trong y hoc truyén thong dich chiét 14 6i duoc dung dé chita tiéu chay, kiét ly, nén
mira, viém hong, ting huyét 4p, sdu rang, giam dau va ha sot. R&, vo va qua non thuong
dé chira viém da day, ddp 1én vét thuong, vét loét va dau khdp. Nudc sic cua 1a non
dung dé giai nhiét (Kamath et al., 2008).

1.1.2. Héa thue vat (14 i)

La chira tinh dau voi thanh phan chinh 14 o.— pinene,  — oinene, menthol, isopropyl
alcohol, B — bisabolene,  — copanene, selinene, cardinene... (Gutiérrez, Mitchell and
Solis, 2008). Ngoai ra, 14 con chira acid triterpenic cling nhu flavonoid, avicularin cé tac
dung khang khuan manh.

1.1.3. Hoat tinh sinh hoc ciia 14 6i

Céc nghién ctru khoa hoc vé duoc tinh cta 14 6i di duoc tién hanh trong nhiéu nim
dé kham pha céc hoat tinh sinh hoc nhu 1 khang khuan, chdng oxy héa, tim mach va ha
huyét ap, chdng tang duong huyét...(Thaipong et al., 2005; Pan et al., 2006).

Ngoai nhirng tac dung trén, 14 6i con 1a nguyén liéu dé tong hop AgNPs. Viéc st
dung dich chiét 14 6i dé tong hop AgNPs dugc quan tim nghién ciru nhiéu va c6 nhiéu
cong dung khac nhau (Raghunandan et al., 2011; Ntoumba et al., 2019). Cu thé, trong
nghién ctru nay dang sir dung chiét xuét 14 61 dé tong hop AgNPs tng dung khang khuan
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(Bose and Chatterjee, 2016; Wang et al., 2018), hoat tinh khang nam (Suwan,
Khongkhunthian and Okonogi, 2019) va quang xuc tac phan hiy thudc nhudém trong
nudc (Kumar et al., 2013; Vanaja et al., 2014).

1.2. SO LUQC VE THUOC NHUOM METHYL PO

Methyl do (axit azobenzenecarboxylic), c6 cong thirc 1a Ci1sHisN3O»2. La mot loai
thudc nhudém azo & dang bot tinh thé mau do sAm. Methyl d6 1a chét chi thi pH, ¢ pH
dudi 4 thi c6 mau do, pH trén 6 thi c6 mau vang va ¢ gitra 1a mau cam.

pH=2 pH=3 pH=4 pH=5 pH=6 pH=7 pH=8 pH=9 pH=10 pH=11
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Hinh 1.2. Su thay d6i mau ciia methyl dé theo pH dung dich

Hau hét cac loai thudc nhudém duoc dung dé tao mau cho nganh d¢t, giéy, da, gém
su, my phém, muc in... déu c6 nguén géc tir thuéc nhudm azo. Chung 1a loai thube
nhudm phd bién nhat va linh hoat nhat (Manu and Chaudhari, 2003), nhung c6 dic tinh
ciu trac khong d& phan hay trong diéu kién ty nhién (Rajaguru et al., 2000) va thuong
khong duoc loai bé khoi nude bang cac hé thong xtr Iy nude thai thong thudng (Azmi,
Sani and Banerjee, 1998), chira nhiéu chét gdy ung thu (Hildenbrand et al., 1999) va ¢
thé gy phan tng di img & nguoi (Waldmann and Vakilzadeh, 1997). Mot s6 chat co thé
gdy ra mbi nguy hiém tiém an (van der Zee, Lettinga and Field, 2001; Martins et al.,
2002) vi kha ndng gay ung thu cua chiing (Chung, Stevens and Cerniglia, 1992; Chagas
and Durrant, 2001) hodc gy doc té bao (Waldmann and Vakilzadeh, 1997).

1.3. GIOI THIEU VE CONG NGHE NANO

1.3.1. Giéi thi¢u chung

Cong ngh¢ nano c6 thé duoc dinh nghia viéc kiém soat vat chit sao cho kich thuéc
clia nd nam trong pham vi tir 1 dén 100 nm (Ahmed et al., 2017). Cong nghé nano bao
gém san xuét nano, vat liéu nano va ung dung cua cac h¢ théng vat ly, héa hoc va sinh
hoc... Cong nghé nano cung cap cac Gmg dung hiéu qua, tir k¥ thuat hoa hoc truyén thong
dén cong nghé y hoc va moi trudng. AgNPs d3 ndi 1én voi nhitng dong gop hang dau

trong cac ing dung da dang, chang han nhu nong nghiép va my pham (Fukui, 2018).
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1.3.2. Cong ngh¢ tong hop nano xanh

Téng hop nano xanh 1a mét quy trinh than thién voi méi trudng, thudng sir dung
cac bg phan khac nhau cua thuc vat va chiét xuét thuc vat, nAm, tdo... dé ché tao vat
liéu nano (Sarkar et al., 2022). Viéc tong hop AgNPs st dung dich chiét 14 6i, phu hop
vo1 muc ti€éu nghién ctu da dé ra (Ntoumba et al., 2019; Sougandhi and Ramanaiah,
2020).

1.4. GIOI THIEU VE HOAT TiNH QUANG XUC TAC CUA AgNPs

1.4.1. Co ché quang xiic tac phan hiy thudc nhuém
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Hinh 1.3. Co ché quang xiic tic (Marimuthu et al., 2020)

Quang xtc tac 1a mét co ché chinh trong xur Iy nudc thai dét nhuom. Cu thé 1a khi
chiéu anh sang ¢ ning lugng dii 16n thi cac electron sé& bi kich thich tir dai hoa tri sang
dai dan tao ra céac cap electron — 15 trong quang héa. Cac 15 trong va céac electron duoc
tao ra d6 hoat dong nhu mot tdc nhan oxy héa manh, phan hily hoan toan thudc nhudm
ddc hai thanh CO2, H2O va céc ion khac (Jose et al., 2018; Marimuthu et al., 2020).

1.4.2. Hoat tinh quang xuc tac cua AgNPs

Chét xtic tac quang c6 thé duogc tong hop tir cac nguyén té khac nhu 1a Au, Ag...
Nhung trong bai ding Ag vi Ag ndi tiéng véi cac dic tinh doc dao khién né khac biét
voi cac hat nano khéc. V6i cac diém ndi bat nay cong voi chi phi vat licu thép hon so
véi cac kim loai quy khac nhu Au va Pt... cac ing dung cua n6 khong chi gidi han &
quang hoc va dién tir ma con & hang tiéu dung khang khuan va cac san pham y té
(Murphy et al., 2015). Trong xu 1y nudc, Ag dugc nghién ciru nhu mét chat hap phu
hiéu qua (Das ef al., 2013). Kha nang khir tring vuot trdi ctia né rat thuan loi trong viée

xtr Iy nude vi trong nudce thai dét nhudém thuong chira nhidu vi khuan va khé phén huy.
6



Céc hat AgNPs di duoc bao cao 1a chat quang xuc tac hiéu qua (Mohamed ef al.,
2012) lién quan dén hiéu g plasmon bé mit (Garcia, 2011). Cac hat nano nay cho thiy
cac dic tinh méi dya trén cAu tric va ddc diém hinh théi cta ching so véi cac vat liéu
khdi. Hon nita, n6 con ¢6 cac dac tinh khoa hoc nhu tr tinh, quang xtc tac, xt 1i nudce
thai, ban chat quang — dién méi, din nhiét, 46 bén...Cac dic tinh nay tot hon cac vat
liéu hoidc hoa chit truyén thong (Bhardwaj, Gupta and Naraian, 2019; Gémez-Lopez et
al., 2020; Nasrollahzadeh et al., 2020).

1.5. NHUNG NGHIEN CUU VE TONG HOQP AgNPs

1.5.1. Nghién ctru nwdc ngoai

Trong vai nim qua, cac AgNPs di trg thanh chii dé nghién ctru dang duoc chu y
va phat trién vi vat liéu chira AgNPs da chimg to ¢6 nhitng dic diém tha vi, tiém nang
(Robinson and Hsu, 2017). Pac bi¢t, nano bac dang duogc chi y vi dem lai nhiéu ung
dung an toan cho moéi trudng va con ngudi. Cu thé trong cac nghién ctru sau:

Nam 2023, tac gia Gonzalez Pedroza va cong sy da tao ra AgNPs sinh hoc tur cay
Cuphea procumbens ting dung trong y sinh va moi truong. Trong nghién ctru da chung
minh dugc dich chiét cua Cuphea procumbens tong hop AgNPs sinh hoc ¢6 hoat tinh
khang khuan va chong ung thu. TEM chirng minh AgNPs sinh hoc ¢6 dang hinh cau véi
kich thudc khoang 23.45 nm, quan sat UV — Vis thay duoc bude song cuc dai ¢ 441 nm,
cac AgNPs chirg minh duoc tinh khang khuan chdong lai vi khudn gy bénh E. Coli va
Staphylococcus aureus xac dinh ving trc ché cuc dai & ndng d6 0.225 va 0.158 pg/mL.
Hon nita, AgNPs con c¢o6 hoat tinh chéng khdi u va chi sd diéu tri (TI) (ICso 1a 2.56
pug/mL, TI 1a 27.65 ug/mL) (Gonzalez-Pedroza et al., 2023).

Nam 2020, tac gia Shani Raj da tong hop AgNPs sir dung chiét xuat Terminalia
arjuna va hiéu qua ctia n6 ddi véi xtic tac phan hity thude nhudém hitu co. TEM cho thiy
AgNPs ¢ dang hinh cau, nim trong khoang tir 10 — 50 nm. Ngoai ra, AgNPs cho thiy
su phan hiy manh MO (86.68 %), MB (93.6 %), CR (92.2 %) bang cach hoan thanh
phan ung khur trong 20 phuat. Pay 1a phuong phép hiéu qua va co6 tdc dung phan huy
thudc nhudom doc hai (Raj et al., 2020).

Nam 2023, tac gia Elbadawy nghién ctru phan huy thudc nhudém dét nhd xuc tac
quang bén viing va tiét kiém nang luong dugc hd tro boi AgNPs. Piéu ché AgNPs tir
polyme sinh hoc chitosan, dugc phan tich ddy du bang UV — Vis, FTIR, XRD, HR —
TEM, EDX. Néong d6 khac nhau (0.02 — 0.18 g/L) cua cac hat nano dugc tich hop vao
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hdn hop cac chét xtc tac quang nano di thé TiO va ZnO (ti 1& khdi lugng 1:1) duéi tac
dung chiéu tia UV phan hay thubc nhudém dét axit d6 37 thu duoc nude sach. Dir lidu
cho thay rang viéc ting ndng do AgNPs trong hdn hop xtic tic thi hang s6 téc do bicu
kién cao kém theo su gia ting hiéu suit luong tir biéu kién, sau d6 13 sy pha hiy thude
nhudm sau mot thoi gian ngan (to.s = 3 phit) (Elbadawy et al., 2023).

1.5.2. Nghién ctru trong nwéc

Hién nay cac bai bao nghién ctru vé AgNPs trong nudc ta c6 kha it, nhung ciing
c6 mét sd nghién ctru nhu sau:

Niam 2022, tac gia Pham Ngoc Thuat da tong hop AgNPs dir dung dich chiét 1a
ché va danh gia hoat tinh khang khuan ctia nd. Céc yéu tb khao sat 1a gia tri pH, luong
dich chiét str dung, nong d6 AgNO; va thoi gian phan Gng. Phuong phéap xac dinh dic
tinh AgNPs 1a FTIR, XRD, SEM. AgNPs c6 hoat tinh khang khuan chéng lai P.
aeruginosa, S. aureus vi ving tc ché twong ing nam trong khoang tir 16 — 26 mm va
22 — 29 mm (Thuét, 2022).

Niam 2023, tac gia Bach Thi My Hién va cong su di tong hop xanh va khao sat
dong hoc xtic tic ciia AgNPs tir chiét xuat hoa Aglaia duperreana. Cac diéu kién t6i wu
sau khao sat 1a thoi gian 30 phut, nhiét do 90 °C, né)ng d6 Ag" la 1 mM. Pic trung cAu
tric cia AgNPs duoc xac dinh bang XRD, FR — SEM, FTIR, EDX va DLS. Ung dung
AgNPs trong phan hity Methyl xanh (MB) (Hién and Huong, 2023).



CHUONG 2. PHUONG PHAP NGHIEN CUU

2.1. HOA CHAT VA THIET BI
2.1.1. Héa chat
— Bac nitrat (AgNO3) 99.8 %, dang tinh thé c6 xuét xtr tir Trung Qudc.
—  Methyl d6 (C1sH1502N3) 99 %, dang bot tinh thé mau do sdm c6 xuat xir tir
Trung Qudc.
— Natri hydroxit (NaOH) 99 %, dang hat c6 xut x{r & Viét Nam.
—  Axit clohydric (HCI) 36 — 38 %, xuat x&t & Trung Qudc.
—  Nudc cit dugce st dung xuyén sudt.
2.1.2. Thiét bi
— Cén phan tich

Hinh 2.1. Cén phén tich 3 s6
+ Can phan tich 3 s6 Ohaus My — PX233/E 0001
+ Pic diém tinh nang: La dung cu st dung dé xac dinh khoi luong cua
mau, cap chinh x4c cao.

— Bép khuay tir

Hinh 2.2. Bép khuiy tir
+ Thuong hitu MXBAOHENG

+ Dic diém tinh nang:
e Tbc do thay d6i 0 — 2600 vong/phut

e Nhiét do ky thuat s, 1én dén 100 °C.
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e La thiét bj dé khudy trong cdc cao, kin. Co thé cai dat va hién
thi nhiét @0 kha chinh xac.
— May do pH

Hinh 2.3. May do pH
+ Duogc san xuit béi ROMANIA
+ Dic diém tinh nang:
e PhamvipH:tr 0— 14
e Tu dong tit sau 8 phut
e Pau dién cuc hinh nén va mdi ndi ho dé dang dé do, giam thiéu
tac nghén va dé dang 1am sach
° C)ng boc dién cuc PVDF c6 thé théo roi
e D@ thao tac, str dung, dé nhin.

— May quang phd UV — Vis Shimadzu UV — 1800

Hinh 2.4. May quang ph6 UV — Vis Shimadzu UV — 1800

+ Xuat xtr & Nhat Ban

+ Heé théng quang hoc 2 chum tia, cung cap do phan gidi cao 1nm, ing
dung nhiéu buéc song

+ Dung dé nghién ctru so sanh cac mau khéc nhau.
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— Thiét bi do cuong d6 chiéu sang:

Hinh 2.5. Ung dung do cwong d9 chiéu sang (Lux Light Meter)

+ Do cudng do chiéu sang bang tng dung Lux Light Meter trén dién
thoai. Ung dung nay sir dung mot s6 cam bién anh sang dé hién thi gia
trj trung binh va tbi da theo Lux va FC.

2.2. THUC NGHIEM
2.2.1. Quy trinh thuc nghiém
2.2.1.1. Chudn bi dich chiét

ORI

Giit 80 °C
15 phat

Nghién ——  Pun }

Loc

e

Hinh 2.6. Quy trinh chuén bi dich chiét 14 6i

Thuyét minh vé quy trinh: Nudc cit duge dun sdn ¢ 80 °C. L4 6i rira sach bang
nudc roi nghién nat, dun voi nude & 80 °C trong 15 phut (giit nhiét d6 80 °C trong lic

dun). Loc dung dich di dun thu duoc dich chiét dung dé tong hop AgNPs.
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Hinh 2.7. Dich chiét 14 di
2.2.1.2. Téng hop AgNPs

Dung dich Dung dich
AgNO, NaOH 0.1M

*» Chinh pH pH =38
e 30 phut
i Khong gia nhiét

Hinh 2.8. Quy trinh tong hop AgNPs
Thuyét minh vé quy trinh: Dich chiét 14 6i (4 mL) dem di khudy tir cing dung dich
bac nitrat AgNOs (20 mL). AgNOs ¢ dang tinh thé duoc pha & ndng d6 2.5 mM. Chinh
pH cua dung dich bang 8 (sir dung NaOH 0.1M). Sau khi dat pH = 8 thi khudy tir trong
30 phit (chinh pH xong méi bat dau tinh thoi gian) va khong gia nhiét. Thu dugc dung
dich AgNPs 14 6i.

Hinh 2.9. AgNPs 14 6i
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2.2.1.3. Quang xuc tdac phan huy methyl do
Qo>

Pho1 sang

A 4

Quét pho UV — Vis

Hinh 2.10. Quy trinh quang xuc tiac phan hiy methyl dé
Thuyét minh vé quy trinh: Tron dung dich methyl d6 va AgNPs lai, dem phoi sang.
Quét pho UV — Vis sau khi dung dich di phoi sang va khao sat thém céac yéu to can thiét
cho qua trinh xtac tac quang hoa.

2.2.2. So' @6 nghién ciru

\aA _’EH

Leaf extract AgNO, AgNPs Methyl red
4 —p

- The pH value
- The illumination time The effect Characterizations - UV -Vis
- The amount of AgNPs used | g — - FTIR
- The light type and - XRD
illumination intensity ) — -TEM
- The MR concentration illumination

Hinh 2.11. So' @6 mé ta qua trinh tong hop AgNPs va phan hity thudéc nhugm MR
2.2.3. Noi dung nghién ctru
2.2.3.1. Néi dung 1: Xdc dinh ddc trung cdu triic ciia AgNPs tong hop tir dich chiét
lG 6i sir dung cdc phwong phdp: FTIR, XRD, TEM
— FTIR: Quang pho hong ngoai bién doi Fourier
+ FTIR thuong khao sat nhom chirc bé mat tham gia vao qua trinh hinh
thanh hodc 6n dinh AgNPs bang céc chiét xuit khac nhau (Pryshchepa,
Pomastowski and Buszewski, 2020).
— XRD: Nhiéu xa tia X
+ XRD la phan tich vé& ban chat tinh thé va do tinh khiét cia AgNPs
(Whittig and Allardice, 1986).
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— TEM: Kinh hién vi dién tir truyén qua
+ La k¥ thuat nghién ctu dic diém vé kich thudc va hinh dang cua
AgNPs (Pryshchepa, Pomastowski and Buszewski, 2020).
2.2.3.2. Ngi dung 2: Khdo sdt cdc yéu té anh huéng dén qud trinh xic tdc quang
hod

Bang 2.1. Yéu t6 khio sat ciia qua trinh quang xic tac

Yéu to khao sat Théng s6 khio sat
Gia tr1 pH 1.5-11
Thoi gian phoi sang lh - 72h
Luong AgNPs str dung 0.1 mL -1mL
Diéu kién anh sang va Anh sang mat trdi; anh sang phong; cudng d6 chiéu
cuong do chiéu sang sang
Nong d6 MR 1mg/L; 5mg/L; 10mg/L
— Gia tri pH

+ Muc dich: Khao sat mau sic, budc song hap thu cuc dai va do hap thu
cuc dai dé chon duoc pH t8i wu
+ Chon ¢ dinh: Nong d6 10mg/L, thoi gian phoi sang 72h, luong
AgNPs sur dung 1a ImL, 4&nh sdng madt tro1
+ Lan luot khao sat gia tri pH theo Bang 2.1
+ Thi nghiém: Cho dung dich methyl d6 (10mg/L) va ImL AgNPs vao
6ng ly tam hodc dng thiy tinh réi tién hanh chinh pH nhu gié tri bang
2.1 r6i tién hanh phoi sang trong 72h duéi 4nh sang mat troi. Sau khi
phoi tién hanh do UV — Vis.
— Thoi gian phoi sang
+ Muc dich: Chon duogc thoi gian phoi sang tdi wu
+ Chon cb dinh: Nong d6 10mg/L, luong AgNPs st dung 1a ImL, anh
sdng mat troi, gid tri pH da khdo sat ¢ trén
+ Lan luot khao sat thoi gian phoi sang theo Bang 2.1 va thyc hién tuong
tu nhu thi nghiém trén.
— Luwgng AgNPs sir dung
+ Muc dich: Chon duoc lugng AgNPs tdi wu
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+ Chon cb dinh: Nong do 10mg/L, gié tri pH va thoi gian phoi sang da
khdo sat ¢ trén, anh sang mat troi
+ Lan luot khao sat luong AgNPs theo Bang 2.1 va thuc hién twong tu
nhu thi nghiém trén.
— Anh sang
+ Muyc dich: Chon dugc anh sang t8i wu
+ Chon c6 dinh: Nong d6 10mg/L, gia tri pH, thoi gian phoi sang, luvong
AgNPs da khao sat ¢ trén
+ Lan luot khao sat 4nh sang theo Bang 2.1
+ Thi nghiém: thyc hién tuong tu nhu thi nghiém trén, riéng cuong do
anh sang thi lam theo mo6 phong sau:
:&/ 4
\
\
[:\j; Methyl do + AgNPs 14 6i
Hinh 2.12. M6 ta khio sat cwdng d§ anh sang
— Nong dd
+ Muc dich: Chon nf)ng do tdi vu
+ Chon cb dinh cac yéu t6: Gia tri pH, thoi gian phoi sang, luong AgNPs
su dung, anh sdng mat troi da khao sat ¢ trén
+ Lan luot khao sat anh sang theo Bang 2.1 va va thyc hién tuong tu

nhu thi nghiém trén.

2.2.3.3. Néi dung 3: Buéc dau danh gid khd ndng tdi sir dung ciia AgNPs

Sau khi tién hanh qu4 trinh xtc tac quang héa, AgNPs sau thoi gian phoi sang s&

xuat hién keo ty, két tua dudi day binh. Khi d6 sé& ly tim dé thu duoc lugng AgNPs d6

roi tai stir dung vao qué trinh phan hity MR.
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Centrifugation illumination
AgNPs
AgNPs+MR Methyl red

Hinh 2.13. M6 ta qua trinh tai sir dung AgNPs

2.3. PHUONG PHAP PHAN TiCH

2.3.1. Phwong phap phan tich UV - Vis

Quang phd UV — Vis ¢6 thé cung cp thong tin dinh tinh, dinh lwong vé vat liu
dugc nghién ciru (Oéwieja et al., 2015), sau khi tién hanh do pho thi mdi mau s& cho
biét bude song, do hép thu cuc dai khac nhau dac trung cho cac mau khac nhau, dong
g6p vao quy trinh xé4c dinh cau tric.

2.3.2. Phwong phap FTIR

Thuong duoc ding dé khao sat nhém chie bé mat (Viorica et al., 2017), hoac dé
kiém tra cac nhém c6 thé tham gia vao qua trinh hinh thanh hodc on dinh AgNPs bang
cac chiét xuat khac nhau (Eisa ef al., 2019). Trong nghién ciru nay, cac mau dugc do
bang DA 7250 At-line NIR Instrument.

2.3.3. Phuong phap XRD

Phén tich vé ban chét tinh thé va do tinh khiét ciia AgNPs. Kich thudc tinh thé cua
AgNPs c6 thé tinh duoc bang cach ap dung cong thie Scherrer:

D= kA
~ Bcos6

Trong d6, D 1a kich thudc tinh thé (nm), k 14 hang s6 Scherrer (k = 0.94 d6i véi

cac tinh thé hinh cau c6 ddi xtng lap phuong), A 13 bude song tia X (1= 1.54 A°), B
FWHM, 6 1a goc Bragg.

2.3.4. Phwong phap TEM

TEM cung cép mot loat cac tin hiéu ma tir d6 thu duoc hinh anh co thé xac dinh
duoc cu tric va hinh dang ctia AgNPs, céc mau nhiéu xa va mot s6 loai quang phé khac
nhau tr cing mot ving nhd ciia mau (Williams and Carter, 1996). Trong nghién ciru,

cac mau dugc do bang JEM-1400Flash.
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2.4. QUANG XUC TAC PHAN HUY METHYL PO (MR) SU DUNG AgNPs

TONG HQP TU DICH CHIET LA OI

Chuan bi 10 mL dung dich MR ¢ nong d6 10 mg/L duoc pha lodng tir dung dich
gbc co ndéng d6 1000 mg/L. Thém dung dich AgNPs di téng hop vao theo céc thé tich
khac nhau. Mau ddi xtng duoc chuan bi ma khong thém AgNPs vao. Viéc loai bo MR
bang cach stir dung AgNPs tong hop tir dich chiét 14 6i dugc nghién ctru thong qua cac
khao sat da néu ¢ Bang 2.1. Viéc loai bd6 MR nho str dung AgNPs duge dénh gia bang
cach xac dinh ndng d6 MR con lai thong qua do hdp thu & bude song 518 nm va phd
UV — Vis. Cong thirc tinh phan tram suy giam quang xuc tac (%PD) cia MR nhu sau:

Ao

%PD = X 100%

0
Trong d6 Ao biéu thi do hap thu ban dau cua dung dich MR, A biéu thi d6 hap thu

cua dung dich MR sau qua trinh quang xuc tac.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. PAC TRUNG CAU TRUC CUA AgNPs TONG HQP TU DICH CHIET
LA OI
3.1.1. Két qua phén tich FTIR

C-0-C Cc=0 O-H
1061 cm-1 1639 cm-1 3470 em-1
A e N
»\\\ \ | . “,‘.
1079 cm-1
% C-0-C

\

1638 cm-1

N
X

Transmittance (%)

C=0
417 cm-1
Ag
Dich chiéet (%) O-H
AgNPs (%) 3 48%_.0111'1
i 00 1000 1300 1600 1900 2200 2500 2800 3100 3400 3700 4000

Wavenumber (cm-1)
Hinh 3.1. Ph6 FTIR cia dich chiét 14 6i va AgNPs

Pho FTIR xéac dinh sy ¢6 mit cua cac nhom chire ¢d trong dich chiét 14 i va trong
AgNPs sau khi dich chiét twong tac v6i ion Ag*. Cac miii hap thu FTIR ¢6 trong dich
chiét 14 6i va AgNPs khong khac nhau qué nhiéu, cu thé 1a mii hap thu 3470 cm™ va
3482 cm! twong tng v6i dao dong kéo din ctia nhom O — H, miii hap thu tai 1639 cm
'va 1638 cm™! tuong tmg véi dao dong kéo din ciia nhém C = O, trong khi dai hap thu
tai 1061 cm™' va 1079 cm! thude vé dao dong cua lién két C — O — C. Pic biét, tai vi tri
417 cm™ chi ¢6 trong AgNPs dic trung cho dao dong cia kim loai Ag. Két qua nay
tuong tu voi bai bao khoa hoc di nghién ctru trude d6 vé AgNPs cé trong dich chiét

thuc vat (Pawar et al., 2016; Sougandhi and Ramanaiah, 2020).
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3.1.2. Két qua phan tich XRD

1
a9 T 20062025 AgNFs Gan)
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Hinh 3.2. Pho XRD ciia AgNPs

Phd XRD dai dién cho cac hat AgNPs hinh thanh sau qua trinh tong hop tir dich
chiét 14 6i va bac nitrat. Pho XRD hién thi 4 miii nhidu xa dic trung cho kim loai Ag
trong khoang tir 35 — 80°, 1an luot tai cac vi tri 20 = 37.940°, 44.208°, 64.489°, 77.554°
tuong ng voi cac miat phang ¢ chi sé Miller (111), (200), (220), (311). Nhiing mit
phang nay dugc cho 1a do cu tric tinh thé 1ap phuong tdm dién (FCC) cua Ag (JDPDS
no. 00-004-0783), cho thiy rd rang su xuét hién cta cac hat AgNPs. Cac mili nhiéu xa
ctia AgNPs tong hop trung khép v6i mili nhidu xa cua duong chuan & Hinh 3.3. Két qua
nay tuong ty voi cadc nghién cltru trudc do (Vanaja et al., 2014; Sougandhi and
Ramanaiah, 2020). Bén canh d6, vi ham lugng AgNPs thap nén cudng do tin hiéu XRD
khong cao, ddn dén nhidu nén. Theo cac tai liéu tham khao thi phd XRD nhiéu nén ciing

kha cao (Pawar et al., 2016; Trieu et al., 2023).

38.1°
(111) Ag: 00-004-0783
N
|
|
E 44.40 64 80 o
. 77.4
| Y (220) (311)
||5 :C‘ \ p—— . A\ A,
40 50 60 70 80
20 (degree)

Hinh 3.3. JDPDS no. 00-004-0783
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3.1.3. Két qua phéan tich TEM

Y 12nm
22nm 2

> d0nm._22nm ;i
12nm, 28nm I

24nm
12nm

Hinh 3.4. Anh TEM ciia AgNPs (100 nm)

Tu Hinh 3.4, ¢6 thé quan sat dugc hau hét cac hat AgNPs c6 dang hinh cau, kich
thudc hat déng déu va céc hat AgNPs két tu duoc quan sat & mot s6 noi trong hinh, cac
hat ton tai doc 1ap. Kich thudc hat trung binh 13 12 + 6 nm (+ SD) va kich thuéc hat nim
trong khoang tir 4 nm dén 28 nm. Nhitng két qua nay twong ty véi cac nghién ctru trude
(Kordy et al., 2022; Gonzéalez-Pedroza et al., 2023).

3.2. CAC YEU TO KHAO SAT

3.2.1. Khio sat anh hwéng cia gia tri pH dén qua trinh quang xic tac loai bé

methyl dé (MR)

3.2.1.1. Diéu kién khdo sdt

Biang 3.1. Bang diéu kién khao sat gia tri pH

Diéu kién

Thoi gian  Lwong AgNPs Nong
Gia tri pH anh sang va
phoi sang str dung do MR
cuwong do
1.5;2;3;4;,5;6;7;8;9; Mat troi -
72h 1 mL 10 mg/L
10; 11 2394 Lux
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3.2.1.2. Két qua va thao ludn

pH=1.5 pH=2 pH=3 pH=5 pH=6
<}
. .
pH=7 pH=10 pH=11

l!!3

Hinh 3.5. Dung dich MR (10 mg/L) khi tac dung véi AgNPs qua tirng gia tri pH

Dung dich MR ¢6 ndng d6 10 mg/L & cac gia tri pH khac nhau c6 mau tir hong
dam dén vang nhat, sau khi tac dung v6i 1 mL AgNPs va phoi sang dudi 4nh sang mat
troi trong 72h thi dung dich nhat mau tir mau hong dam thanh khong mau. Su mat mau
o pH 1.5 va 2 bén canh d6 co xuét hién két tiia, con tai cac pH tur 3 dén 11 khong c6 su

thay d6i mau sic. Qua do6 c6 thé thay rd pH 1.5 va 2 ¢6 hiéu qua loai bd MR tt nhat.

2.4
——pH 15
——pH?2
1.9 pH 3
pH 4
——pH5
1.4 ——pH6
3 ——pH7
0.9 —pH 8
—pH9
——pH 10
0.4 ——pH11
= /

——

-0.1350 400 450 500 550 600 650 700 750 800
Wavelength (nm)

Hinh 3.6. D6 thi gia tri pH ciia dung dich MR (10 mg/L)
Hinh 3.6 cho thiy, & cac gia tri pH tir 1.5 dén 11 c6 budc song cuc dai khac nhau.
Cu thé 1a tir 1.5 dén 4 12 518 nm con & pH tir 5 dén 11 thi budc soéng cuc dai 1a 431 nm
dén 435 nm.
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Hinh 3.7. D6 thi khao sat gia tri pH
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Hinh 3.8. Po thi %PD va SD ciia khio sat gia tri pH

Hinh 3.7 va 3.8 biéu dién két qua phan huy MR & cac gia tri pH khéac nhau. Cu thé,
& pH 1.5 va 2 thi 6 hap thu giam va %PD lan luot 14 96 + 3 % (+ SD) va 95 £ 4 % (+
SD). Khi tang gia tri pH tir 5 dén 11 thi d6 hip thu ting so v6i d6 hap thu cia MR ban
dau chtng to & cac gia tri pH nay khong c¢6 hiéu qua trong qua trinh phan hay MR. Diéu
nay 1a do tm tich dién 4m (carboxylate) cia MR trong moi trudng axit va AgNPs tong
hop tir dich chiét c6 bé mit tich dién duong trong méi truong pH 2, nén chung hit nhau,
vi vay ma co6 hi€u qua phan huy MR ¢ pH trong vung axit. Con ¢ cac pH cao hon (moi
truong bazo) thi khong cé hiéu qua trong qua trinh phan hay MR vi AgNPs tong hop tir
dich chiét c6 bé mat tich dién 4m va MR tich dién Am trong moi trudng bazo, nén ching
day nhau va clr phan tan trong dung dich ma khong tac dung duoc véi nhau nén khong

c6 kha nang loai b6 MR (Mohamed et al., 2012; Trieu et al., 2023).
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Hinh 3.9. Cac dang cia MR tai méi tredng axit va moi trueong bazo

Két luan rang, gia tri pH 2 13 hiéu qua nhat & ca %PD va do nhat mau cua dung
dich, khong chon pH 1.5 13 vi khong nén chon pH qué thp, %PD ¢ pH 1.5 va 2 ciing
khong chénh nhau qué nhiéu.

3.2.2. Khio sat anh hwéng ciia thoi gian phoi sang dén qua trinh xic tic loai

b6 methyl dé (MR)

3.2.2.1. Diéu kién khdo sdt

Biang 3.2. Bang diéu kién khao st thoi gian phoi sang

Diéu ki¢n

Lwong AgNPs Nong
Gia tri pH Thoi gian phoi sang anh sang va
st dung do MR
cwong do
1h; 2h; 4h; 8h; 12h; 16h; Mat troi-2394
I mL 10 mg/L
20h; 24h; 36h; 48h; 72h Lux
3.2.2.2. Két qua va thdo ludn
1h 2h ~ 4h ~8h 12h
| [ 24h"  [36h  48h 72h

Hinh 3.10. Dung dich MR (10 mg/L) khi tac dung véi AgNPs qua tirng thoi gian
phoi sang khac nhau
Dung dich MR (10 mg/L) sau khi tac dung véi AgNPs va phot sang ¢ tirng thoi
gian khac nhau. Cam quan c6 thé nhan thdy mau dung dich tir ddm dén trong sudt, rd
rang nhét 1a tir 36h dén 72h, chimg to thoi gian anh hudng dén kha ning loai bdo MR
(Kumar et al., 2013).
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Hinh 3.11. Do thi khao sat thoi gian phoi sing
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Hinh 3.12. P6 thi %PD va SD ciia khao sat thoi gian phoi sang

Kiém tra bang cach do UV — Vis ctia cac mau nhu & Bang 3.2 voi 1 mL AgNPs
va 10 mL MR (10 mg/L) ¢6 pH 2 dudi anh sang mit troi. Tir Hinh 3.11, d6 hap thu giam
dan khi tang thoi gian phoi sang. %PD dugc tinh toan cao nhat 1 97.6 + 0.24 % (£SD)
sau 72h ¢ Hinh 3.12 va tai khoang thoi gian nay thi chat xtc tac c6 vi tri hoat dong dé
thue hién phan tng (két qua nay chi dua vao tinh toan bang excel). Két qua nay tuong
tu v&i cac nghién ctu c6 lién quan (Mohamed et al., 2012; Vanaja et al., 2014).

3.2.3. Khio sat anh hwéng ciia lwong AgNPs sir dung dén qua trinh quang xiic

tac loai b6 methyl dé (MR)

3.2.3.1. Diéu kién khdo sat

Bang 3.3. Bang diéu kién khao sat lwong AgNPs sir dung
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Dieu kién

Thoi gian Nong
Gia tri pH Lwong AgNPs sir dung anh sang va
phoi sang do MR

cwong do

0.1 mL; 0.2mL; 0.4 mL; Mat tro1-2394
2 72h 10 mg/L
0.6 mL; 0.8 mL; 1 mL Lux

3.2.3.2. Keét qua va thao ludn
01lmL 02mL 04mL 06mL 08mL 1mL

Hinh 3.13. Dung dich MR (10 mg/L) khi tac dung AgNPs & tirng thé tich khac nhau
T Hinh 3.13, mau cua dung dich nhat dan khi tang lugng chét xuc tac 1én. Qua
trinh phan hay hoan toan ¢ 1 mL va duoc xac dinh bang sy thay d6i mau ctia hdn hop
phan g thanh khong mau cting v6i sy xuat hién két tia. Qua d6 c6 thé thay 13 vai tro

cua lugng AgNPs khi thém vao dung dich MR.

1.6
14 —0.1mL
—0.2mL
12 0.4 mL
1.0 0.6 mL
§ 0.8 ——0.8mL
06 =1 mL
04
0.2 z
0.0

350 400 450 500 550 600 650 700 750 800
Wavelength (nm)

Hinh 3.14. Do thi khio sat lwong AgNPs sir dung
100

80

~ 60

o

40
"M
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Thé tich AgNPs (mL)

o

o

Hinh 3.15. Do thi %PD va SD ciia khao sit lwong AgNPs sir dung
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Anh huong ciia liéu lugng AgNPs st dung dén qua trinh quang xtc tac loai bd MR
d3 duoc nghién ctru bang cach thay doi thé tich AgNPs nhu ¢ Bang 3.3 khi tac dung véi
MR néng d6 10 mg/L & pH 2 phoi sang trong 72h. Trong Hinh 3.14 cho thiy d¢ hap thu
giam dan khi ting thé tich AgNPs 18n, ching t6 lugng AgNPs cang ting trong hdn hop
phan g thi s& lam giam d6 hap thu, nghia 14 ting kha ning loai bo MR trong dung
dich. Vo1 lugng AgNPs du 16n, d0 phan tan s€ cao va tinh kha dung & céac vi tri hoat
dong ctia AgNPs s& dam bao hiéu suat ctia qué trinh quang xtic tac phan hity MR (Tahir
et al., 2015). Theo két qua thi ¢ thé tich 1 mL c6 %PD cao nhit 1a 95 + 4 % (+ SD).
Tuong tu nhu két qua ctia nghién ctru trude day (Mohamed et al., 2012).

3.2.4. Khio sit anh huwéng ciia anh sing va cwong do chiéu sang dén qua trinh

xuc tac loai bé methyl do (MR)

3.2.4.1. Diéu kién khdo sdt

Bang 3.4. Bang diéu kién khio sat anh siang va cwong dd chiéu sing

Giatri Thoigian Lwong AgNPs Picéu kién anh sang va Nong dd
pH phoi sang st dung cwong do MR

Anh sang mat trdi, anh sang
2 72h I mL _, 10 mg/L
phong, cuong do chiéu sang

3.2.4.2. Két qua va thdo ludn

Anh séng phong pen LED (353Lux) Deén LED (461Lux) Bén LED (588Lux) Dén LED (764Lux) Anh séng mat troi
(230Lux) (2394

TN Td-=
i“.i" %h -

Hinh 3.16. Dung dich MR (10 mg/L) khi phoi sang ¢ diéu kién 4anh sang va cuong
d6 chiéu sang khac nhau
Trong khéo sat nay, hiéu qua cua diéu kién anh sang va cuong do chiéu sang duoc
thé hién r6 nét trong Hinh 3.16, & anh sang phong c6 cuong do 230 Lux va anh sang ctia
dén Led c6 cudng do tir 353 Lux dén 764 Lux thi dung dich giam mau it, con & 4nh sang
mit troi ¢6 cudng do 2394 Lux thi dung dich nhat mau thdy rd thanh dung dich khong

mau. Bén canh do, cac dung dich déu xuat hi¢n keét tua.
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Hinh 3.17. D6 thi khao sit znh hwéng ciia diéu kién anh sang va cwong dd chiéu
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Hinh 3.18. Do thi %PD va SD ciia khio sat diéu Kién anh sang va cwong dd chiéu
sang

Hiéu qua cuia viéc tiép xtic v6i cac loai anh sang khac nhau va cuong do chiéu sang
dén qua trinh quang xtc tic phan hity MR dugc danh gia bang cach tron 1an dung dich
MR (10 mg/L) & pH 2 v&i 1 mL AgNPs tiép xuc véi cac loai anh sang khac nhau cung
viéc thay ddi cuong do chiéu sang trong vong 72h.

Cu thé & khao sat anh sang phong c6 cudng d6 230 Lux thi c6 4nh sang mat troi
chiéu vao phong vao ban ngay con ¢ dén Led thi mau dugc che chan khoi 4nh sang tu
nhién. Vi vy, ma & anh sang phong 230 Lux thi d6 hip thu & budc séng 518 nm giam
nhiéu hon so véi cudng d6 353 Lux va 461 Lux cta dén Led. Pong nghia v6i %PD cua
anh sang phong 230 Lux cao hon cua dén Led ¢ cuong do 353 Lux va 461 Lux. Khi
tang cudng do chiéu sang bang dén Led 1én cao hon nira cy thé 1a 588 Lux va 764 Lux
thi nhan thdy d6 hap thu giam dan va %PD 14 68 £ 0.2 % (£ SD) va 79 + 1.2 % (+ SD).
Chtng t6 cudng do chiéu sang c6 anh hudng dén hiéu qua phan huy MR.
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Phan ung MR khi phoi sdng dudi anh sang mat troi tur lac mat trdi moc toi lic mat
troi 1an c6 cuong d6 1a 2394 Lux (c6 thé 16n hon hodc nho hon vao nhimng ngdy troi
nang gt hodc nang diu) c¢6 hiéu qua nhat vi %PD cao nhét trong ba loai anh sang 14 96
+0.2 % (+ SD). Do tiép xtic v6i anh sang mat trdi nén cac photon tuong tac véi AgNPs
va cac electron bi kich thich tir dai hoa tri 1én dai dan, tao ra cac cap electron 16 tréng.
Céc electron quang dién bi oxy trong khi quyén bit giit dé tao thanh cac gdc anion oxy,
trong khi cac cip electron 15 tréng d6 tao ra cac g hydroxyl. Cac gdc tu do co thé phan
huy MR thanh CO,, H,0, hoic ion khac (Jose et al., 2018). Cudng d6 chiéu sang ciing
anh huong dén qua trinh quang xuc tic loai bé6 MR nhung hiéu qua nhanh va rd rang
nhat van 1a stir dung buc xa anh sang mit trdi, két qua nay trung khép voi cac nghién
ctru trude do (Kumar et al., 2013; Vanaja et al., 2014; Raina, Roy and Bharadvaja, 2020).

3.2.5. Khio sat anh hwéng ciia ndng do thudc nhuém ban dau dén qua trinh

xuc tac loai bé methyl do (MR)

3.2.5.1. Diéu kién khdo sat

Bang 3.5. Bang diéu kién khao sat nong do thuéc nhudém ban diu

Diéu kién

Thoi gian  Lwgng AgNPs .
Gia tri pH anh sang va Nong do0 MR
phoi sang str dung
cwong do

Mat tro1-2394 I mg/L, 5 mg/L,
Lux 10 mg/L

2 72h 1 mL

3.2.5.2. Két qua va thdo ludn

1 mg/L 5 mg/L 10 mg/L

. -
= e

Hinh 3.19. Dung dich MR & cdc gi4 tri nong dd khac nhau

Hinh 3.19 cho ta thy & cdc nong do khac nhau sau khi phoi sang 72h thi dung dich
thanh khong mau. Nhung mau cta dung dich khong déng déu va dam dan tir ndng do 1

mg/L dén 10 mg/L. Pong thoi cac dung dich déu xuét hién két tua.
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Hinh 3.21. P6 thi %PD va SD tai cac nong dd ban dau ciia thuéc nhudm

O Hinh 3.21 ¢6 thé thiy duoc ¢ cac mirc ndong do trén déu co hiéu qua phan hiy
MR va cho két qua kha quan & cac 1an lip lai. Tr d6, thiy rang hiéu sudt quang xuc tac
phan hity MR ty 1¢ nghich v&i nong do ctia né, nghia la nong do thudc nhudm cang thap
thi hiéu suét quang xtc tac phan huy MR cang cao. Nhu khao sat trén, viéc ting ndng
d6 thudc nhudm ban dau tir 1 mg/L 1én 10 mg/L s& lam giam %PD tir 97 + 0.7 % (+ SD)
xudng 93 = 1.2 % (+ SD). Hiéu suat phan hily quang hoc lién quan dén su hinh thanh
cac gbe hydroxyl, day 1a mot yéu td quan trong trong qua trinh phan huy. Do d6, ¢ thé
giai thich 12 ndng do ban dau cang cao thi cac chat hitu co bi hap thu trén bé mit chat
xUc tac cang cao va dung dich cang c6 mau dam hon. Vi vdy, c6 it vi tri dé hép phu OH™.
Hon nita, khi ndng do ciia MR ting 1én v6i cuong do chiéu sang va anh sang khong doi,
d6 dai duong di ctia cac photon di vao dung dich giam vi vay c6 it photon dén dugc bé
mat chit xtc tic hon. Do d6, viéc tao ra cac 15 tréng hoac cac géc hydroxyl cé thé tan
cong cic chat 6 nhiém da bi han ché. Diéu nay lam cho hiéu suit quang xuc tac phan

huy MR giam (Byrappa et al., 2006; El-Bahy, Ismail and Mohamed, 2009).
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3.2.6. Khio sit phan hity MR trong nén nwéc may, nuéc song cé loc va khong
loc
3.2.6.1. Diéu kién khdo sat

Bang 3.6. Bang diéu kién khao sat phan hity MR trong nén nwéc may, nuwéc song

Lwong Anh sing

Giatri  Thoi gian Nong do .
AgNPssitr  va cuwong Nén nuéc
pH phoi sang MR
dung do
Nudc may, nudc
2 72h I mL Mat troi 10 mg/L

song

1.1.1.1. Két qua va thdo ludn

Nuéc séng

(khéni loc)
P k.

Nuéde may Nuéc séng (loc)

z |v
\
!
£

Hinh 3.22. Dung dich MR & cic nén nuéc khac nhau
Dung dich MR (10 mg/L) ¢ pH 2 tdc dung v6i 1 mL dung dich AgNPs phoi sang
dué6i 4nh sang mit troi trong 72h di ¢6 sy chuyén mau tir hdng dam dén vang nhat nhu
Hinh 3.22 va cac dung dich déu xuat hién két tua va khong nhan théy su khac biét nao
khi quan sat mau cua dung dich.
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Hinh 3.23. P6 thi khio sat nén nwée dén qua trinh quang xic tac loai b6 MR
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Hinh 3.24. Do thi %PD va SD ciia khio sit nén nuéc

Tir két qua trén, sau khi khao sat xtic tic quang hoa trén nén nudc song (loc va
khong loc) va nén nude may, co thé nhan théy hi€éu qua loai b6 M.R trén cac loai nén
nudc nay la rat tot khong bi chénh Iéch qua nhiéu khi thuc hién trén nén nude ct trude
d6. Nhung ¢ nén nudc song khong loc thi c6 %PD thap hon so véi nén nudc may va
nuéc song di loc c6 thé hiéu vi trong nudc séng khong loc ¢6 nhiéu cin, nhiéu tap chat
hon nén kha ning loai bd MR thap hon so v6i 2 loai nén nude con lai nhung ciing khong
chénh 1éch qua nhiéu cu thé 13 tir nén nudc song (loc), nude séng (khong loc) va nude
may c6 %PD 12 93 £ 0.5 % (= SD), 90 + 0.7 % (£ SD), 93 £ 1.9 % (= SD) . Nhu vay, c6
thé thay rd kha nang tmg dung thuc té cia AgNPs trong thi nghiém nay.

3.3. CAC PANH GIA KHAC CUA AgNPs

3.3.1. Buéc dau danh gia kha niing tai sir dung AgNPs

Truwoc Sau

Hinh 3.25. Hinh tai sir dung AgNPs
Dung dich MR (10 mg/L) & pH 2 tac dung v6i 1 mL AgNPs tai sir dung thi c6 thé

nhan thay mau ciia dung dich tir hong d6 chuyén sang hong nhat va c6 xuat hién két tia.
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Hinh 3.26. P6 thj danh gia kha ning tai st dung AgNPs
Hinh 3.26 cho thay d6 hap thu khi tai sir dung AgNPs giam tai budc song 518 nm.
Diéu nay ching to AgNPs c6 kha nang tai str dung duoc. Cu thé, %PD ciia MR tac dung
vo1 AgNPs tai su dung 1a 74 + 3 % (= SD).
3.3.2. Danh gia kha nang khang oxy héoa
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Hinh 3.27. Pwong chuin giira %I va nong d dung dich chuin (Ascorbic acid)
Céc mau tién hanh thuc nghi¢m nhu sau:

— Dich chiét 14 6i

— AgNPs ly tam
AgNPs khong ly tam

— Bac nitrat
Sau khi tién hanh thyc nghiém thi dich chiét 14 6i c6 kha niang khang oxy héa tét
nhat cu thé 13 1506.71 + 209.47 (+ SD) mgVCE/L, sau d6 1a AgNPs khéng ly tim c6
725 mgVCE/L va AgNPs ly tim kém hon AgNPs khong ly tam cu thé 1a 148 mgVCE/L,
cudi cung bac nitrat (ndng d6 5 mM) 14 135 mgVCE/L. Tim hiéu k¥ vé kha ning khang
oxy hoa ciia dich chiét 14 6i kho thi két qua cho thay cac dic tinh khang oxy héa c6 lién
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quan dén cac hop chét phenolic ctia né nhu acid protocatechuic, acid ferulic, quercetin
va guavin B (Thaipong et al., 2005), acid ascorbic, acid gallic... ma trong dich chiét 14
61 c6 cac hop chat nay diéu nay cho thay 1a 6i 1a mot chat khang oxy hoa tiém ning (He

and Venant, 2004; Wang et al., 2018).
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KET LUAN VA KIEN NGHI
1. KET LUAN

Nghién ctru dya vao quy trinh tong hop AgNPs tir chiét xuat 14 6i da nghién ctru
trude do ing dung vao qua trinh quang xuc tac phan huy MR. Cac phuong phép mo ta
dic tinh cau traic AgNPs dugc sit dung bao gom FTIR, XRD, TEM hd trg xac nhan sy
thanh cong trong viéc tao ra AgNPs tir dich chiét 14 di. Su phan huy MR dat duoc ¢ cac
diéu kién toi wu nhu sau: pH 2, thoi gian phoi sang 1a 72h, luong AgNPs str dung 1a 1
mL, phoi sang dudi anh sdng mat troi tai cudng do xap xi 2394 Lux va nong 46 MR ban
dau dudi 10 mg/L. Ngoai ra, AgNPs con c6 kha ning tai sir dung dugc vao qua trinh
quang x0c tic phan huy MR 18n dén 74 %. Tir nghién ctru ndy, c6 thé thiy rang AgNPs
thé hién hoat tinh quang xuc tac hiéu qua va cé thé sir dung trong cac hé thong xtr 1y
thudc nhudém trong nude thai.

2. KIEN NGHI

Hudng nghién ciru tiép theo:

— Khao sat thém mot s diéu kién anh hudng dén qua trinh quang xtc tic phan
huy MR nhu: cuong d cao hon 2394 Lux, nhiét d0...

— Nghién ctru tong hop AgNPs tir cac ngudn nguyén vat liéu khac dé tiét kiém
chi phi va mang lai ing dung cao. C6 thé tong hop dua trén 1& hodc vo ciy cia cdy o,
so sanh cac loai dich chiét 14 cay khac dé lua chon duoc nguyén liéu tdi uu nhat.

— Tich hop AgNPs trén céc vat liéu gia d& (gidy loc, mang loc, vai,...) gitip han

ché sy phan tan AgNPs trong méi trudng nude va cai thién kha nang tai sir dung.
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