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TOM TAT

Trong nghién cttu nay, ching t6i trinh bay nhiing két qua nghién cttu tong hop vat
liéu composite ZIF-67/Fe203/g-CsNs va tng dung bién tinh dién cwe dé€ xac dinh
phdm mau vang 6 (AO) trong thuc pham. Vat liéu duoc tong hop thanh cong béng
phuong phap siéu am va dic trung cdu tric bang cac phuong phép hién vi dién tir
quét (SEM), nhiéu xa tia X (XRD), phd tan xa ning luong (EDX) va ding nhiét
nhiét hdp phu va giai hdp phu nito (BET). Dién cuc than thuy tinh bién tinh bé”mg
vat liéu ZIF-67/Fe205/g-CsNs duwoc sit dung dé phat trién phwong phap volt-
ampere hoa tan xac dinh phdm mau AO. Céac két qua cho thay vat liéu ZIF-
67/Fe203/g-CaNa c6 kich thudce va hinh thai tinh thé kha dong nhat véi dién tich bé
mat riéng 16n, 1én dén 1037,61 m?/g. Vat liéu ZIF-67/Fe205/g-CsN4 1a mot chat bién
tinh dién cuc 6 thé x4c dinh AO trong mau thuc phdm. Cuong &6 dong dinh ti 1é
tuyén tinh véi nong do tir 1,9.10¢ M dén 18.10¢ M, gidi han phat hién ctia AO la
6,5.107 M va gidi han dinh leong 1a 1,9. 106 M - 2,6. 10-¢ M.

Tt khoa: bién tinh dién cuc, g-CsNy, vang 6, ZIF-67/Fe203/g-CsNa.

1. MO PAU

Hién nay, cac loai thuc pham c6 mau sdc bt mét trén thi treong déu cd chira
cac loai phdm mau khéac nhau. Bén canh viéc st dung pham mau ty nhién, cac nha san
xudt con dung cac pham mau tong hop, tham chi ca pham mau cong nghiép dé nhuém
mau cho thuc pham hodc che gidu cho cac san pham bi hu hong. Viéc st dung cac
pham mau cdm dung trong thuwc pham co thé gay tich tu chat doc hai cho gan, than va
nhiéu hé luy khéc [1]. Vi vay, viéc xdc dinh ham lwong pham mau trong mau thuc
pham la van dé can thiét. Mot trong nhiing phuong phap thuong dung dé xac dinh la
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phuong phap HPLC [2,3], LC-MS [4],... Nhitng phwong phap ap dung nay c6 do nhay
cao, tuy nhién chi phi phan tich 16n, viéc x Iy mau khé phtic tap do d6 lam han ché&
tng dung ctia chting. D& khic phuc nhitng han ché néu trén, da cé nhiéu cong trinh
nghién cttu vé van dé nay.

Phuong phap Volt-Ampere hoa tan (5V) dugc xem la cong cu phan tich cac hop
chat vo co va hitu co v6i nhiing loi thé nhu phén tich nhanh, d6 chon loc va d6 nhay
cao, giéi han phat hién thap (LOD) [5,6], c6 thé sit dung phan tich truc ti€p ¢ moi
treong [7,8]. V6i Volt-Ampere hoa tan anot xung vi phan (DP-ASV), d§ nhay cta
phuong phap tang 1én dang ké. Phuong phap DP-ASV cing da duoc ap dung rong rai
dé xac dinh luong vét ctia kim loai va cac hop chat hitu co, st dung dién cuc lam viéc
la dién cyc than thuy tinh (GCE) bién tinh boi cac vat liéu nhu graphen [9], 6ng nano
cacbon da twong [10],... Viéc tim kiém vat liéu tién tién d€ phat trién dién cuc than
thuy tinh cling dwgc nhiéu nha khoa hoc quan tam boéi dd nhay, dé chon loc duwoc cai
thién trong phuong phap phan tich Volt-Ampere hoa tan (SV).

Vit liéu g-CsNs 1a mot loai vat liéu thudc nhom CsNi ¢ cdu truc tuwong tu
graphite [11]. g-CsNs duoc cdu tao tir heptazine imide hay triazine tuy theo phuong
phép tong hop chung [12,13]. Vat liéu nay c6 kha ning dan dién va do bén co hoc cao
nén la chdt lam nén ly tudng d€ tao ra cac composite ¢ kha nang tng dung trong linh
viee dién hda. Vat liéu khung kim loai-httu co (metal-organic frameworks, MOFs) da va
dang duoc thé gidi quan tdm do co tiém nang ting dung trong nhiéu linh vyce khoa hoc
[14-18]. So véi vat liéu x0p khac, vat liéu khung co kim MOFs ¢6 nhitng wu diém nhuw
két hop ca thanh phan hitu co va vd co, ¢ cdu truc dang tinh thé trat tu ba chiéu xac
dinh, c6 d6 x0p cao va c6 kha nang bién d6i cdu trac [19-21]. ZIFs (Zeolitic imidazolate
Frameworks) - mot nhém thudc vat liéu MOFs, la mot loai vat liéu c¢6 do x0p cao, cd su
két hop cac tinh chat uu viét ctia zeolite va MOFs [22-24]. Vit liéu ZIFs da dugc nghién
ctu rong rai d€ tng dung nhuw la chat xdc tac, cam bién khi, chat hdp phu, composite,
mang phan tach va dac biét 1a bién tinh dién cuec... [25-27]. Viéc két hop ZIFs va vat liéu
ban dan polyme hitu co khong kim loai ¢6 cau trtc 16p nhur g-CsNs da va dang dwoc
quan tam boi cac ting dung ctia ching trong phan tich dién héa nham xac dinh mot s§
kim loai nang, chdt hitu co trong dugc phdm, phdm mau trong thwc pham... [28,29].
Tuy vay, cho dén nay, cac nghién ctru vé vat liéu g-CsNs bién tinh trong d6 bién tinh
bdi Fe205 va ZIF-67 ting dung trong cam bién dién hda con rat han ché.

Xuat phat tir thuc t€ va nhiing co s& khoa hoc trén chung t6i chon dé tai:
“Nghién citu téng hop vdt ligu composite ZIF-67/Fe205/g-CsNs va 1ing dung”. Trong
pham vi nghién cttu nay, ching toi tién hanh nghién ctu tong hop vat liéu ZIF-
67/Fe20s/g-CsNa va ting dung bién tinh dién cuc GCE nham xac dinh phdm mau vang
O (AO) trong thic pham bang phuong phap Volt-Ampere hoa tan.
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2. PHUONG PHAP NGHIEN CUU

- Héa chat: Urea (CO(NH)2, Merck), iron (III) acetylacetonate (Fe(CsHrOz)s),
ethanol (C:HsOH, Guang Zhou, Trung Qudc), methanol (CHsOH, Guang Zhou, Trung
Qudc), cobalt nitrate hexahydrate (Co(NOs).6H:0, Deajung, Han Qudc), 2-
methylimidazole (CHsCsH2N2H, Sigma, My), Vang 6 (Ci7H21Ns, Trung Qudc), Acetic
acid (CHsCOOH, Guang Zhou, Trung Qudc), phosphoric acid (HsPOs, Guang Zhou,
Trung Qudc), boric acid (HsBOs, Guang Zhou, Trung Qudc) va potassium hydroxide
(KOH, Guang Zhou, Trung Qudc).

- Téng hop vat liéu: Cho 3 g bot urea vao c¢8i ma nao nghién min. Cho mau vao
cOc st, day kin tién hanh nung ¢ 500°C trong 4 gio vdi toc do gia nhiét 5°C/phut. D€
ngudi dén nhiét d6 phong, nghién min thu dugc san pham ky hiéu la g-CsNs [30]. Can
mot lugng chinh xac 2,328 g Co(NO:s)2.6H20 hoa tan trong 100 mL CHsOH va 2,624 g 2-
methylimidazol hoa tan trong 100 mL CHsOH. Cho hén hgp vao binh tam giac 250 mL,
khuay déu bang may khudy tir trong 24 gid, sau d6 mau duoc li tim trong thoi gian 15
phit (5000 vong/phut). Chat ran thu dwoc rita 3 Ian lién tuc véi ethanol. Sdy san pham
thu duoc trong 24 gio ¢ 120°C. MaAu rin thu dwoc ki hiéu ZIF-67 [26]. Trén 0,4 g
Fe(CsH-O2)s va 3,6 g urea vao 60 mL H20, siéu am trong 4 gio. Sau do, sdy ¢ 100°C
trong 12 gio. LAy mau cho vao cdc s, day kin ndp, tién hanh nung ¢ 500°C trong 4 gid
voi toc do gia nhiét 5°C/phut. D€ ngudi dén nhiét do phong, nghién min thu duoc san
pham Fe205/g-CsNa. Lay 0,036 g Fex03/g-CsNs da duoc diéu ché vao mot cbc cd chira 80
mL ethanol. Céc duoc dét trong mot bon siéu am trong 2 gio d€ cd dwgce sy phan tan
Fe20s5/g-CsNs dong nhdt. Cho 0,296 g ZIF-67 vao cdc do, ti€p tuc khudy va siéu am
trong 2 gio. D& yén mau trong mot ngay. Pem ly tam, loc rita bang ethanol, thu duoc
két tiia dem sdy kho & 100°C trong 12 gio, ta duoc vat liéu ZIF-67/Fe20s/g-CsNa.

- Xac dinh dic trung vat liéu bang cdc phuong phap: nhiéu xa tia X (XRD, D8
Advance Bruker, Dtic véi mot nguodn birc xa Cu-Ka, £ = 1,5406 A) xac dinh thanh phan
pha va d¢ tinh thé cta vat liéu, hién vi dién t quét (SEM, J]MS-5300LV, Nhat) xac dinh
hinh thai bé mat cta vat liéu, phd tan xa nang luong (EDX) x4c dinh thanh phan
nguyén t8, ding nhiét hdp phu - khit hdp phu nito (BET, Micromeritics 2020
Volumetric Adsorption Analyzer System, My) xac dinh dién tich bé mdt va phan bd
kich thuwéc 16 x0p cua vat liéu.

- Phét trién loai dién cuwc méi b?mg cach bién tinh dién cuc v6i ZIF-67/Fe:0s/g-
CsNs, d€ xéac dinh phdm mau AO bang phuwong phap Volt-Ampere hoa tan: Pién cuc
GCE (duwong kinh 2,8 + 0,1 mm) dwoc mai véi bot AlOs 6 kich thude 0,05 um cho dén
khi bé mat dién cuc sang bong. Sau d6 ngam dién cuc trong dung dich HNOs 2 M, rita
sach bz‘ing ethanol, nudc cdt 2 [an va dé kho ty nhién 6 nhiét d¢ phong. Phan tan ZIF-
67/Fe205/g-CaNs vao dung mdi nude, danh siéu am trong 1 gio d€ duoc huyén phu 1
mg/mL. Nho giot 1én bé mat dién cuc GCE 5 pL dung dich sao cho dung dich phu déu
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bé mat dién cuc. Sdy d€ dung moi bay hoi thu duoc dién cuc GCE/ZIF-67/Fe:0s/g-
CsNa. Céc thong s6 lam viéc trén may phan tich dién hda: Cac phép do duoc thuc hién
trén may phan tich dién hdéa CPA — HH5 vdi t€ bao dién hoda sau: dién cuc lam viée
GCE, dién cyc d6i platin va dién cue so sanh Ag, AgCl | KCI (1 M). Déi véi phép do
Volt-Ampere vong, thé dau la 0,2 V; thé cudi 1a 1,2 V; téc do quét thé la 0,05 V/s. Doi
véi phép do xung vi phan, bién d6 xung 1a 50 mV, tdc d6 quét 1a 5 mV/s, téc dd quay
dién cuc 1a 2000 vong/phut, thoi gian lam giau 1a 15 giay, thoi gian nghi 1a 5 gidy, moi
phép do duoc thuc hién 4 lan. Ky thuat DP-ASV duoc chon d€ tién hanh khao sat AO
c6 néng do 10° M trong dém B-RBS 0,1 M (pH =9).

- Phan tich mAau that: Mau that 1a mau nude mang chua, cai chua va dua chua
trén cac cho thudc dia ban tinh Thira Thién Hué. X& li mau: mau dwoc thu thap bo vao
chai thity tinh (da rtra sach bang nuede cat 2 Tan, say kho) sau d6 loc va bao quan & 5°C
trong ta lanh. Hat Vi mL mau vao binh chita dém B-RBS sau d6 dinh mtc dén V> mL
thu duoc dung dich A. Lady Vs mL dung dich A cho vao binh dién phan c6 chita nudc
cat 2 Tan sao cho tong thé tich trong binh dién phan 1a 10 mL. Tién hanh x4c dinh AO
bang phuwong phép DPV thu dugc nong dd AO 1a C (ug/mL). Nong do AO trong mau
mang chua, cai chua va dwa chua dugc tinh theo cong thitc:

_ Cx10xV, 1)

CO
V, XV,

Sau khi xac dinh dugc nong dd AO ban dau Co (ug/mL); cac mau mang chua,
cai chua va dua chua dugc thém vao mot luong AO c6 nong do xac dinh Ci (ug/mL).
Tiép tuc xac dinh AO bang phuong phap DPV duogc nong do AO la Cz (ug/mL). D
dung cua phuong phap duoc danh gia qua gia tri do thu hoi (Rev) nhu sau:

Rev (%) = % x100 ¥)

1

3. KET QUA VA THAO LUAN
3.1. Pdc trung vat liéu

Hinh 1 trinh bay gian d6 XRD ctia ZIF-67, g-CsNs, ZIF-67/Fe20s/g-CsNas. Két qua
cho thay trong gian d6 XRD ctia ZIF-67/Fe20s/g-C3Ns (c) ¢6 cac dinh nhiéu xa xuat hién
tai cac goc nhidu xa 20 = 7,4°% 10,4°; 12,7°; 14,8°; 16,5°; 18,0°; 22,1° 24,5°; 26,7° tuong
tng véi cac mat (011), (002), (112), (022), (013), (222), (114), (233), (134) cua tinh thé ZIF-
67 [26]. Cac pic dwgc quan sat ro rang voi ceong do cao, ching to vat liéu thu dwoc co
do két tinh ZIF-67 cao. Ngoai ra, hai pic dac trung cua g-CsNs tai 20 = 13,4° va 27,5°
twong tng voi hai méat (100) va (002) [12], cac pic ddc trung tiéu biéu cua Fe20s tai 20 =
30,1°; 35° iing v4i mat (220), (311) (JCPDS: No.33-0664) voi ceong do thap. Diéu nay
chting to sy hinh thanh ZIF-67 trén mau vat liéu nay la nhiéu nhat.
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Hinh 1. Gian d XRD ctia ZIF-67 (a); g-CsNi (b) va ZIF-67/Fex0s/g-CN: (c)

Anh SEM 6 Hinh 2 chi ra réng cac tinh thé& ZIF-67 (b) két tinh mdt cach riéng ré,
khong bi két tu vao nhau, cac mét tinh thé phang, 16 rang. Khi bién tinh véi FexOs/g-
C5Ns (c) thi cac tinh thé trd nén xu xi va moét phan bi két dinh vao nhau. Diéu nay dwoc
giai thich la do cac hat Fe205/g-CsNs da bao phu bén ngoai bé mat ZIF-67, ching to sw
hinh thanh composite ZIF-67/Fe:05/g-CsNa. Kich thudc tinh thé cua vat liéu ZIF-
67/Fe20s/g-CsNa dao dong khoang 1 pum.

Hinh 2. Anh SEM cua g-CsNs (a); ZIF-67 (b) va ZIF-67/Fe20s/g-CsNa4 (c)

Dién tich bé mét va tinh chat x8p ctia vat liéu da duoc nghién ctru bang phuong
phap dang nhiét hdp phu va giai hdp phu nito tai 77 K (Hinh 3).
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Hinh 3. Dang nhiét hdp phu-giai hdp phu nito ctia ZIF-67, g-CsNa va ZIF-67/Fe20s/g-CsNas

K&t qua cho thdy dwong cong dang nhiét cia ZIF-67/Fe20s/g-CsNs thuoc kigu IV
theo phan loai cua IUPAC, kiéu duong cong ddc trung cua vat liéu mao quan trung
binh. Dién tich bé mat tinh theo mo hinh BET 1én dén 1037,6147 m?/g, hoi thap hon so
v6i ZIF-67 (1388 m?/g) do su c6 mat cua cac tinh thé Fe20s. Tuy nhién, cling cho thay
vat liéu ZIF-67/Fe205/g-CsNa 6 dién tich bé mat riéng kha cao.

3.2. Vit liéu ZIF-67/Fe20s/g-CsNs trong bién tinh dién cuc
Dé€ hiéu ro vai tro ctuia vat liéu composite ZIF-67/Fe20s3/g-CsNs4 tong hop duoc
trong viéc phat hién AO, cac thi nghiém dugc thyec hién trén cac dién cuc khac nhau

nhu: dién cuec nén GCE, GCE bién tinh b.%mg ZIF-67, Fe205/g-CsNa va ZIF-67/Fe20s/g-
CsNs (Hinh 4).

0.06 0.0045+
b)
0.054 a)
—CGE
0.04 ——ZIF-67/Fe,0,/CN,
Fe,0/CN, <

< 0034 —7IF67 £ 0.0025¢
E 30,0020
E_ a

0.02

0.014

0.00

02 04 06 08 10 12 CGE  ZIF-67 Fe,0yCNZIF-67/Fe,0,CN,
ENV Cac loai dién cuc
Hinh 4. Cac duong DPV cta AO (a) va ceong do tin hiéu dong dinh I ctia AO theo cac dién cuc
khac nhau (b) (Cao = 1.10° M, Cgres = 0,1 M; pH =9)

Két qua cho thay, khi dung dién cuc GCE thi tin hiéu dong khong dang ké, pic
thu duoc rong, ceong do pic thap, trong khi dé cuong do dong dinh hoa tan trén dién
cuc ZIF-67/Fe205/g-CsN4 la 16n nhat. Ching to sy xudt hién cta vat liéu ZIF-67/Fex0s/g-
CsNs dong vai tro xuc tac dién hda, thuc ddy qua trinh phan tng oxi hoa - khtr cua chat
phan tich & dién cuc. D€ ché tao dién cuc GCE bién tinh bz?mg vat liéu ZIF-67/FexOs/g-
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C3Ns, chung toi khao sat cac yéu t6 anh hudng dén qua trinh bién tinh dién cuc bao
gom: anh hudng ctia luong vat liéu va pH. Két qua cho thay dong dinh cua AO ting
cung voi viéc tang thé tich cia huyén phu ZIF-67/Fe205/g-CsNs dua 1én bé mét dién cuc
GCE va dat cue dai ¢ 5 pL (1 pg/mL). D€ danh gia ty 1€ cua electron va proton tham gia
vao qua trinh oxy hoa AO va cling d€ lya chon pH t6i vu cho thi nghiém, anh hudng
cua pH dén su dép ung thé cia AO da duoc khao sat. Két qua cho thdy tai cac pH 3-5
thi tin hiéu dong dinh AO xuat hién khong r6 rang, dong dinh hoa tan thap. Khi tiép
tuc tang pH tr 6 dén 10 thi dong dinh hoa tan da xuét hién r6 rang hon va dat cuc dai
tai pH = 8. Do d6, chung t6i chon pH = 8 cho cac thi nghiém tiép theo.

1.00+
0.95-
0.90
0.85-
> 0.80-
3_0.757
W 0.70+
0.65-
0.60-|
0.55-
0.50

6 7 8 9 10
pH

Hinh 5. M6i twong quan gitta Ep va pH.

Quan hé gitta thé dinh hoa tan anot (Ep.) va pH thé hién ¢ Hinh 5, khi tang pH
tlr 6 dén 10, thé dinh hoa tan dich chuyén vé phia am hon; diéu do6 cho thdy proton
tham gia truc ti€p vao sy oxy héa AO. Khi xay dung phuong trinh hoi quy tuyén tinh
biéu dién méi twong quan gitra Ep (V) va pH thu duoc phuwong trinh nhw sau:

E, =(1,14£0,03) + (-0,050%0,004) pH, r =0,999 (3)

Theo phwong trinh Nernst, tai nhiét d6 298K (25°C), ta ¢6 mdi quan hé gitta Ep
va pH ctia mot cap oxy hoa khtr lién hop. Tt d6, ta xac dinh dwgc mdi quan hé gitta n
va p la p=0,91n. Nghia la s electron va proton tham gia vao phan ting oxy héa ¢ dién
cuc la gan nhu nhau.

Ttr m6i quan hé gitta tin hiéu Volt-Ampere va toc do quét co thé biét duoc co
ché& dién hda xay ra trén dién cuc. Két qua cho thay dong dinh (Iy) ting khi tang tdc do
quét thé, thé dinh anot (Ep.) dich chuyén vé phia duong. Su phu thudc cua Ep. vao tdc
dd quét chi ra rdng su chuyén electron trong qué trinh oxy héa la bat thuan nghich.
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Hinh 6. Mo6i twong quan gita Ip va v'2 (a); gitta Ep va Inv (b).

Dong dinh tang ctung véi viéc tang t6c do quét thé trong pham vi tix 0,1 V/s dén
0,5 V/s. Duong biéu dién I, theo v*2 (Hinh 6a) cho biét phan ting oxy hda dién héa bi
chi phéi béi qua trinh khuéch tan [7].

I, =(0,0036+ 0,0006) + (0,038 0,001) L2, r = 0,997 (4)

Khi xay dung phuwong trinh hdi quy tuyén tinh biéu dién méi twong quan gitra
Epva Inv (Hinh 6b), thu dugc phuong trinh nhu sau:

E, =(0,7000+ 0,0009) + (0,0088 + 0,0007).Inv, r = 0,991 (5)

Nhu vay, gitta Ep va Inv c6 twong quan tuyén tinh tdt. Dua trén co so ly thuyét
ctia Laviron [26], d6 dSc ctia phirong trinh héi quy tuyén tinh gitta Epva Inv chinh bang
RT/(1-a)nF. Véi R = 8,314 J/mol.K, xét nhiét do & T = 298K (25°C), F = 96500 C.mol'. He
0 (1-a).n cua AO 1a 2,92. V6i ac = 0,5 thi n = 5,83 (gan béng 6). Vi vay, s0 e trao d6i va
s6 proton bang 6.

Su anh huwong cua cac thong s6 may phan tich d6i véi qua trinh oxy héa AO
cling da duoc nghién ctru. Két qua 1a thoi gian lam giau 40 giay, thé lam giau tai - 0,4
V, bién d6 xung 0,05 V va budc thé tai 0,007 V duoc chon cho khao sat tiép theo. Trong
qua trinh phan tich cdc mau thyc t&, chiing tdi tién hanh nghién cttu sy anh hwong cta
mot sO chat can tro vo co va hitu co ¢d thé ton tai trong chat can phan tich nhuw K2COs,
Ca(H2POs)2, Na2SOs, saccarose, glucose, sodium benzoate, saccharin. Két qua cho thay
véi ty 18 nong dd mol gifta chat can va AO 1a 50-80 : 1(M/M) cé RSD < 5% chi ra rang
dién cuc c6 thé duoc st dung dé€ xac dinh chat phan tich trong su hién dién ctia nhiing
chat can.

Do lap lai caa phép do DP-ASV trén dién cuc bién tinh béng vat liéu ZIF-
67/Fe205/g-CsNs duoc danh gia véi cac nong do AO khéc nhau (10° M, 5.10° M, 10
M). Két qua RSD tinh toan lan lwot 1a 2,4%; 3,4%; 1,3% chi ra rz?mg dién cuc bién tinh
ZIF-67/Fex20s/g-CsNa4 c6 thé duoc sit dung lap lai d€ phat hién AO trong vung nong do
thap ciing nhu vung néng d¢ cao. Khoang tuyén tinh duoc khao sat trong pham vi
nong do AO ttr 1,9.10% M dén 18.10°° M. Sy phu thudc cua dong anot vao nong do caa
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AO dugc xac dinh bang phuwong phap DP-ASV. Sy hdi quy truyén tinh I, theo Cao
trong khoang rong nong do tir 1,9.10° M dén 18.10°M thu dugc phuong trinh sau:

I, =(0,00066 +0,00004) + (302 £5)x C ,,, r=0,999 (6)
Tt phuong trinh hoi quy tuyén tinh cho thay cuwong do tin hiéu tang tuyén tinh

véi nong do chat phan tich (hé s6 twong quan cao). Két qua tinh toan thu dwgc LOD
ctaAOla6,5.107M; LOQ1a1,9.10°M -2,6. 10 °M.

3.3. Phan tich mau that

Bang 1. K&t qua phan tich AO theo phuong phap DPV dé xudt va phuong phap HPLC

DPV HPLC
Y ey © cpgmn %Y cpgmn gy "
(ug/mL) %) %)
Mang chua 0,402 +0,0110 115 2,362 + 0,206 98 0,393 + 0,007 2,453 +0,004 103
Cai chua - 115 2,100 +0,091 105 - 2,021 +0,031 101
Dua chua - 115 2,020 +0,068 101 - 2,060+ 0,009 103

“Gid tri trung binh + SD (n = 3); “khéng cd tin hi¢u AO

Két qua cho thay, & mau mang chua cé chita AO, con 6 mau cai chua va dua
chua khong tim thdy AO. D€ danh gia d¢ diang cua phuwong phap DPV, ching toi st
dung phuong phap HPLC (Shimadzu 2030, Nhat) d& xac dinh AO nham ddi ching.
Phép kiém chiing Paired two sample T-test dugc sit dung, cho thdy két qua xac dinh
AO béng phuong phap DPV va HPLC khong khac nhau vé mat thong ké véi p = 0,49 >
0,05 va t (2) =4,30 > t (p = 0,05; f = 2). Pong thoi d¢ thu hoi Rev tir 98% dén 105% cho
thay phuong phap DPV c6 d¢ thu hoi tot (Bang 1).

4. KET LUAN

Vat liéu ZIF-67/Fe205/g-CsNa da duoc tong hop thanh cong bang phuong phap
siéu am. Vat liéu co kich thudc va hinh thai tinh thé khd dong nhat véi dién tich bé mat
riéng 16n, 1én dén 1037,61 m?/g. Vat liéu ZIF-67/Fe205/g-CsNa 1a mét chét bién tinh dién
cue 6 thé xac dinh duoc AO khi ¢d mét lwgng chét can tro kha 16n trong nhiing mau
thuc phdm. Cuong do dong dinh ti 1€ tuyén tinh véi nong d6 tir 1,9.10° M dén 18.10°°
M, LOD cua AO1a6,5.10"MvaLOQla1,9.10°M -2,6. 10 M.
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RESEARCH ON THE SYNTHESIS OF ZIF-67/Fe:0s/g-CsN+ COMPOSITE
MATERIALS AND APPLICATION
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1 Faculty of Basic Sciences, University of Medicine and Pharmacy, Hue University
2Faculty of Chemistry, University of Sciences, Hue University
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ABSTRACT

In this study, we present the research results of ZIF-67/Fe20s/g-CsNs composite
synthesis and electrode modification application to determine Auramine O in
foods. Materials have been successfully synthesized by ultrasonic method and
characterized by means of scanning electron microscopy, X-ray diffraction, energy
dispersive X-ray spectroscopy, nitrogen adsorption/desorption isotherm (BET).
ZIF-67/Fe20s3/g-CsNs  modified electrode was used to develop a stripping
voltammetric method for AO. The results show that ZIF-67/Fe203/g-CsNs material
has quite uniform crystal size and morphology with large specific surface area of
1037.1 m?/g. ZIF-67/Fe:0s/g-CsN4 is an modified electrode that can determine AO
in food samples. The peak current is linearly proportional to the AO concentration
from 1.9 x 10¢ M to 18 x 107¢ M, the detection limit of AO is 6.5 x 107 M and the
quantification limitis 1.9 x 106 M — 2.6 x 1076 M.

Keywords: Auramine O, g-CsNs, modified electrode, ZIF-67/Fe20s/g-CsNa.
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