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Tém tit - Bai béo nay trinh bay két qua téng hop polymer lién
hop co s& Schiff dua trén hydrazone 14 Polyvinylpyrrolidone
diethylamino hydroxybenzylidene isophthalohydrazide (PVP-
NDHIPH) va khéo sat ung dung lam chi thi x4c dinh chon loc ddi
v6i ion nhém (AI®*). Céu trac hop chét téng hop PVP-NDHIPH
duoc xéac dinh thong qua két qua cac phép do phd 'H-NMR, FTIR
va GPC. Két qua thyc nghiém cua cac phép do phd UV-Vis cho
thiy hop chét tdng hop dwoc c6 kha nang nhan biét ion AI3* véi
d6 nhay cao, gi¢i han phat hién cia PVP-NDHIPH dbi voi AR
trong phép do quang phd UV-Vis 1a 26.4 nM. Phan tng chi thi
ctia PVP-NDHIPH d6i véi AI3* xay ra gin nhu tirc thoi, dd chon
loc cao, két qua phép do UV-Vis khong bi anh huéng bdi cac
cation kim loai khac nhu Na(l), Mg(Il), Ca(Il), Ag(I), Zn(ID),
Mn(1I), Fe(Il) trong dung dich.

Tir khoéa - Polyvinylpyrrolidone diethylamino hydroxybenzylidene
isophthalohydrazide (PVP-NDHIPH); cam bién huynh quang;
chi thi AI¥*; dung méi nudc

1. Pat vin dé

Nhém Ia nguyén to phong phu thir ba (sau oxygen va
silicon) va la nguyén t6 kim loai doi dao nhét trong 16p vo
Trai dat. Gan day, ngudi ta thuong noéi 1a “thdi dai nhom”,
do bén canh ung dung rong rai trong nganh cong nghiép
hang khong, giao thong vén tai, n6 con duoc ng dung
trong rat nhiéu linh vuc khac nhau, chang han nhu phu gia
thuc pham, bao bi déng goi, dung cu nu in, nganh cong
nghiép gidy, cong nghiép dét may, my pham, mot sb loai
thube [1], [2], [3]. Nhom ciing c6 mit trong cac hat bui
trong moi truong khong khi xung quanh va nude udng (do
st dung trong xur Iy nudce do thi) [1].

Cation kim loai tw do nhom AI(IIT) c¢6 kha ning phan
ung sinh hoc cao va sy tich lily qua mirc cua Al(III) ¢6 hai
cho hé than kinh trung wong & ngudi. Nhidém doc nhom c6
thé gdy ra bénh Alzheimer, bénh Parkinson, ung thu v,

* Duy Tan University, Danang, Vietnam (Pham Thi Yen Nhi)

Abstract - This article presents the results of the research on
synthesizing the Schiff-based conjugated polymer based on
hydrazone Polyvinylpyrrolidone diethylamino hydroxybenzylidene
isophthalohydrazide (PVP-NDHIPH) and investigates its application
as a selective indicator for aluminum metal ion (Al3+). The structure of
the synthetic compound PVP-NDHIPH was determined through the
results of 1H-NMR, FTIR and GPC spectroscopy measurements.
Experimental results of UV-Vis measurements show that the
synthesized compound is capable of recognizing Al3+ ions with high
sensitivity, the detection limit of P\VP-NDHIPH for Al3+ in UV-Vis
spectroscopy is 26.4 nM. The indicator reaction of P\VP-NDHIPH to
Al3+ ion occurs almost instantaneously with high selectivity, and UV-
Vis measurement results are not affected by other metal cations such as
Na(l), Mg(ll), Ca(ll), Ag(l), Zn(I1), Mn(ll), Fe(ll) in solution.

Key words - Polyvinylpyrrolidone diethylamino hydroxybenzylidene
isophthalohydrazide (PVP-NDHIPH); fluorescent chemosensor;
AI(I11) detection; aqueous medium

lam mém xuong, suy giam chirc ning phdi, xo hoa, suy
than man tinh [4]. T6 chirc Y té Thé gi¢i (WHO) khuyén
nghi lugng AI(III) hép thy trung binh hang tuin vao co thé
con ngudi 1a khoang 7 mg/kg trong lugng co thé [5].

Viéc phat hién AI(III) c6 vai tro quan trong trong viéc
kiém soat ndng do ciia nd ca trong mdi truong va hé thong
sinh hoc. Tuy nhién, viéc xac dinh AI(IIT) khé khan hon
nhiéu so véi vi€c xac dinh cac cation quan trong vé mat
sinh hoc khéc, chang han nhu Cu(I1), Pb(I1), Hg(11), Zn(ll),
V.V., do n6 c6 tinh hydrate hda manh va phdi hop kém [6],
[7]. Vi vay, nghién ctru tong hop va tmg dung cac loai cam
bién hoa hoc cho nhém 13 yéu cau can thiét dé kiém soat
ndng do AI(IIT) trong moi truong nudc.

Mac du, da c6 mot s6 cac chit hoa hoc dugc nghién ctru
dé 1am cam bién hoa hoc AI(IIT), nhung s6 lugng twong d6i
it hon so v&i nhiing chét cam bién hoa hoc céc ion kim loai
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khac nhu Hg(Il), Cd(I), Fe(Ill), Zn(II), Na(l), K(I),
Mg(l1), Ca(l1) hay ion phosphate [4], [8], [9]. Cho dén nay,
nhiéu phuong phap nhu quang phd hap thy nguyén tu, pho
phat xa nguyén tr plasma két hop cam tng, quang pho
khdi, dién hoa hoc va cong nghé NMR da dugc str dung dé
phét hién AI(IIT) [10]. Tuy nhién, cac phuong phap nay cod
nhitng han ché nhit dinh, vi ching doi hoi cac thiét bi k¥
thuét phirc tap va tén nhiéu thoi gian. Trong khi d6, cac
cam bién quang hoc da thu hut dwoc sy quan tdm cta cac
nha khoa hoc do ¢6 wu diém 1a cung cip cac két qua nhanh
chong, chi phi thip va co tinh chon loc cao [11].

Shellaiah va cong sy dd nghién ciru mot cam bién
huynh quang pyridyl-salicylimine don gian cho cac phat
hién khac nhau cua céac ion Zn(Il), AI(IIT) va OH(I) trong
moi trudng hdn hop CH3CN/H,O. Gi6i han phat hién
(LOD) ctia Zn(II), AI(IIT) va OH(I) dwoc ching minh 1an
lwotla 4,22 x 107 M; 1,27 x 10 M va 2,78 x 107> M [12].
Sharma va céc cong su ciing da nghién ctru ra mot chat hoa
hoc huynh quang dya trén hydrazone va dam bao kha nang
nhan biét acid picric véi LOD 1a 2,53 nM [2]. Tuy nhién,
phuong phap nay c¢6 han ché 1a thuc hién trong dung dich
dém acid 4-(2-hydroxyethyl)-1-iperazinee thanesulfonic
(HEPES) (pH = 7,4, chira 5% dimethyl sulfoxide (DMSO)
lam dung mo6i), 1a cac loai dung moi doc hai voi moi trudng
va c6 chi phi cao. Do do, nghién ctru tong hop cac cam bién
AI(IIT) méi théng qua cac co ché tong hop don gian co gidi
han phat hién néng do thép, d6 chon loc va d9 nhay cao
trong moi truong nudc 14 can thiét. Hién nay, nhom nghién
ctru chua tim thdy cong trinh khoa hoc nao & Viét Nam
nghién ciru vé chat chi thi huynh quang chon loc AI(TII)
trong mdi truong nudc.

Phuong phap tring hop chuyén mach cong - tach thuan
nghich (RAFT) dugc st dung trong nghién ctru do phan
{mg trung hop nay c6 thé dugc thuc hién trong nhiéu loai
dung moi (bao gém ca nudc), voi pham vi nhiét do rong va
khong stir dung chét xtc tac kim loai dé thyuc hién phan tng
trung hop [13]. Polyvinylpyrrolidone (PVP) la mdt trong
nhimg polymer tro vé& mit sinh hoc, tan trong nudc, on
dinh, c6 chira nhém lactam phin cuc trong nhom
pyrrolidone va nhém methylene khong phéan cuc. Cau tric
hoéa hoc d6 lam cho PVP hoa tan khong chi trong nudc ma
ca cac dung moi hiru co khac nhau nhu butanol, chloroform
va dichloromethane [14]. Su két hop cia gbc Schiff
hydrazone va PVP du kién s& ting cuong kha nang lién két
v6i AI(IIT) c6 thé gy ra boi sy phbi hop hinh thanh giita
AI(IIT) va cac gbe co so Schiff lién ké ciing nhu cai thién
tmg dung thyc té ciia dau do cam bién bang kha ning hoa
tan cua no.

Trén co s& d6, nhom tac gia da thyc hién ,,Nghién ctru
tong hop polymer PVP-NDHIPH bang phuong phap tring
hop chuyén mach cong - tach thuén nghich” va khao sat img
dung 1am chét chi thi chon loc AI(IIT) trong méi tredng nude.

2. Thue nghiém

2.1. Héa chit

. Céc hoa chét chinh sir dung trong nghién ciru
gom céd N-Vinylpyrrolidone (NVP, 99%),
2-(dodecylthiocarbonothioylthio) axit propionic (97%)
(DoPAT), N, N'-dicyclohexylcarbodiimide (DCC),

4-(dimethylamino)pyridine (DMAP), Dimethyl
5-hydroxyisophthalate (DHIP), 4-(diethylamino)
salicylaldehyde (DASA), Al(NOs)s

2.2. Tong hop polymer lién hop PVP-NDHIPH

2.2.1. Tong hop DHIP-DoPAT

Dimethyl 5-hydroxyisophthalate (DHIP; 210 mg;
1,0 mmol), 2-(dodecylthio-carbonothioylthio) propionic
acid (DoPAT; 361 mg; 1,0 mmol), N, N'-dicyclohexyl-
carbodiimide (DCC, 227 mg, 1,1 mmol) va
4-(dimethylamino) pyridine (DMAP; 12 mg; 0,1 mmol)
duoc hoa tan trong 10 mL hén hgp DCM: MeOH (9:1). Sau
khi khudy 24 gio ¢ nhiét dong phong trong moi truong khi
nitrogen, tién hanh loc dung dich thu duogc Kkét tha tréng.
Chat két tua tiép tuc dugc rira bang dung dich nudc mudi
Na2S04, sau d6 1am kho dé thu dugc DHIP-DOPAT.

2.2.2. Téong hop DHIP-PVP-DoPAT

Trén co s& phuong phap trung hop RAFT, qua trinh
tring hop NVP duoc thuc hién trong hon hgp gdm ethanol
va dichlomethane vdi ti 1& v& thé tich 1a 1:1 ¢ 70°C trong
moi truong khi nitrogen. Trong Iwgng phan tir cua PVP
tong hop c6 thé thay dbi bang cach thay d6i nong do tac
nhan RAFT trong dung dich trung hop.

DHIP-DoPAT (5,0-7,6 mg), NVP (200 mg) va
azobisobutyronitril (AIBN, 18 mg) dugc hoa tan trong
10 mL hon hop ethanol/dichlomethane. Dung dich dugc tron
déu va sau d6 duoc khir khi trong méi truong khi nito & 0°C
trong 30 phut. Sau d6, phan tng tring hop tién hanh trong
diéu kién khudy manh & 70°C trong 2 gid. Hn hop sau d6
dugc 1am bay hoi va rira nhiéu lan trong diethyl ete dé thu
két taa. Sau khi tinh ché, san ph?lm duoc thu nhan va lam
kho trong tu sdy chan khong ¢ nhiét do phong trong 8 gio.
2.2.3. Tong hop PVP-NDHIPH

- DHIP-PVP-DoPAT (0,5 mmol) dugc hoa tan trong
10 mL ethanol. Thém timg giot hydrazine NH2NH, 64%
(3 mmol) vao hdn hop va hdi lwu trong 24 gid. Thém vao
hén hop phan tng 213 mg 4 - (dietylamino) salicylaldehyde
(DASA) (1.1 mmol) trong 10 mL ethanol cung véi 2-3 mg
k&m perchlorate dugc thém vao hon hgp phan tng. Mau cua
dung dich chuyén ngay sang mau vang. Cac két tiia duogc
tach ra trong vong 20 phut va dugc loc, rira bing methanol
va 1am kho trong chan khong, thu dugc chat ran mau vang
2.3. Xdc dinh diic trung cau tric ciia chit tong hop PVP-
NDHIPH

biac trung ciu trac cia PVP-NDHIPH dugc xac dinh
b6i két qua phan tich cac phd, bao gdm: phd 'H NMR, phd
FTIR, GPC.

- Céng huwéng tir hat nhan (NMR). Quang phd *H NMR
duoc thuc hién tai Vién Ho4 hoc thudc Vién Han 1am Khoa
hoc va Cong nghé Viét Nam, trén may quang phd Bruker
600 MHz str dung CDCl3 va DMSO-ds 1am dung méi. Pho
1H NMR cua cic dung dich duoc hiéu chuin thanh
tetramethylsilane 1am chat chuan noi (§H 0,00).

- Sdc ky tham gel (GPC). Trong lwong phdn tir va PDI
dwoc do bang sdc ky tham thau gel Waters trong THF so
v6i tiéu chuan polymethymethacrylate trén cac hé thong
duoc trang bi bom HPLC Waters Model 1515 va may do
chi s6 khic xa Waters Model 2414 & 40°C véi téc do
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dong 1 mL min* tai Trung tim Nghién ctru va Trién khai
Cong nghé Burc xa.

- Hé‘ng ngoai bién déi Fourier (FT-IR). Phé FT-IR thu
duoc bang may quang pho FT-IR Shimadzu Tracer-100 &
d6 phan giai danh nghia 4 cm™ tai Trudong Pai hoc Su pham
- Pai hoc Pa Niang.

2.4. Nghién ciru khd nang xdc dinh chon lpc Al(I1I) ciia
chat tong hop PVP-NDHIPH

Cac phep do hép thu UV-Vis duoc thyc hién trén
may quang pho UV-Vis Jasco V-730, véi toc do quét
100 nm min‘! t%i khoa Ho4 hoc, Truong Pai hoc Su pham
- Pai hoc ba Nang.

Céc dung dich do sau khi duoc chuén bi theo cac diéu
kién thi nghiém khac nhau duqq chp vao cuvet thach anh
¢6 chicu dai quang hoc 1 cm dé tién hanh do ¢ nhiét do
phong 25°C.

3. Két qua va ban luin
3.1. Két qud xdc dinh cdu trdc cia hep chdt lién hep
PVP-NDHIPH

Vit liéu sau khi tong hop duge dem di do phd *H-NMR,
FTIR (DHIP-DoPAT, DHIP-PVP-DOPAT va PVP-
NDHIPH) dé xac dinh cu trac, sy ton tai ciia cac nhom
chtic trong phan tir, do phé GPC (PVP-NDHIPH10k, PVP-
NDHIPH15k, PVP-NDHIPH20k) dé xac dinh khdi lugng
phan tir va sy phan b khéi luong trong cac doan mach
trong phan tir polymer.

Sy hinh thanh cua DHIP-DoPAT dugc xac nhan bang
quang phé *H NMR va FTIR. Tir *H NMR (Hinh 1), cac
tin hiéu & 63,94 ppm va 67,75-8,25 ppm lan luot 13 do
nhom methyl va vong thom cua DHIP. Phé FTIR cua
NDHIP-DoPAT (Hinh 2) cho thay, dai hap thy rit manh &
1743, 1666 cm™* twong g véi dao dong kéo dai ciia C=0,
1620 cm™ (C=C) va 1601 cm™* (C—C cua vong thom); diéu
nay ching minh sy hinh thanh cia NDHIP-DoPAT. Tu d6
chi ra ring chat khoi dau isophthalate DHIP-DoPAT da
duoc hinh thanh va cho phép tring hop NVP mong mudn
v6i d6 dai khac nhau cua homopolymer PVP thong qua k¥
thuat RAFT. Sau do, homopolymer dua trén isophthalate
tiép tuc dugc tring hop sau dé bién doi thanh homopolymer
dua trén isophthalohydrazide.

Qué trinh tring hop DHIP-PVP-DoPAT dugc tong hop
bing phuong phap trung hop chuyén mach cong - tach
thuan nghich RAFT va duogc thé hién qua két qua quang
phd 'H NMR va FTIR (Hinh 1b va Hinh 2). Bén canh do,
dao dong hoa tri cia lién két N-H cho xuét hién peak dao
dong dic trung tai 3481 cm™, dao dong hoa tri cua lién két
C-H cho peak tai 2927 cm™, dao dong cuia lién két C-N cho
xut hién peak hép thu tai 1281 cm™ va dao dong ctiia CH,
trong vong cho peak hap thy tai 1453 cm® (Hinh 1b).

Phan tng hau trang hop hi¢u qua cua DHIP-PVP-
DoPAT va 4-(diethylamino) salicylaldehyde (DASA) da
dugc xac nhan bang phan tich 'H NMR, trong d6 cac dinh
ddc trung madi ¢ 6 11,71 ppm (-NH-); 11,46 ppm (-OH);
6,04-8,60 ppm (proton -CH- ciia vong thom) xuét hién rd
rang, trong khi cac proton -CH béo hiéu cia vong
pyrrolidone trong polymer (1,39-3,35 ppm) gan nhu twong
tw nhu vong DHIP-PVP cho thdy sy két hop thanh cong

cta nhom chirc hydrazone vao homopolymer thong qua
phan Gng ngung tu base Schiff.

(a) h
8.5, _SCH;(CH;)yCHy

I
s

L JJ b

DMSO

Hinh 1. Phé *H-NMR ciia DHIP-DoPAT (a),
DHIP-PVP-DoPAT (b) va PVP-NDHIPH (c)

PVP-NDHIPH

DHIP-PVP-DoPAT

DHIP-DoPAT
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Hinh 2. Phé FT-IR ciia DHIP-DoPAT, DHIP-PVP-DoPAT va
PVP-NDHIPH
Khéi lugng mol phén tir cua cac polymer PVP-
NDHIPH tong hop duoc do bang sac ky tham thau gel
(GPC) trong THF so vdi cac tiéu chuan polymer PMMA.

4000
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Hinh 3. Phé GPC ciia cdc polymer PVP-NDHIP trong
THF so voi tiéu chuan PMMA

Céc polymer PVP-NDHIPH véi trong lugng phén tir
khac nhau da dugc tong hop véi céc ti 1¢ mol NVP/DHIP-
DoPAT khac nhau lan luot 1a 90: 1; 130: 1 va 180: 1.
Két qua thue nghiém xac dinh khoi lugng mol phén tir va
chi s6 da phén tan ctia polymer dugc tom tat trong Bang 1.
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Dua trén phén tich két qua do GPC, khdi lwong mol phan
tir trung binh s6 tuyét ddi (Mn, nvr) ctia dai phén tir thu
duogc udc tinh twong ung 1a 11266; 15886; va 23366 g/mol.
Trong d6, su phan b khdi lugng phan tir cia
PVP-NDHIP10k 1a don thitc va hep (Mw/M, = 1,08), cho
thdy phan 16n cac doan mach c6 khéi lugng phén tir nhu
nhau, qué trinh tring hop cia PVP-NDHIP10k dugc kiém
soét tot hon so véi PVP-NDHIP15k, PVP-NDHIP20k véi
chi s6 phan tan polymer twong tmg 1a 1,46 va 1,72 thé hién
polymer c6 chita cac doan mach véi khéi lugng phan tir
khac nhau (Hinh 3). Tir két qua d6 chon PVP-NDHIP10k
la san phém ¢4 d6 hoan thién nhét, dé tién hanh do x4c dinh
chc dac tinh quang phé.

Véi tiéu chuan PMMA (Polymethylmethacrylate
standards) duoc str dung cho GPC hitu co véi nhiéu loai
chit rra giai c6 46 phan cuc trung binh, nhu
tetrahydrofurane, toluene, methyl ethyl cetone va ethyl
acetate... Cac Mw duge chon dé cung cép cac diém hidu
chuén cach déu nhau nham mang lai d§ chinh xac cao hon,
bao gdm tir 600 dén 1,5 triéu Mw. Mdi bd chtra 0,5g cia
mudi tiéu chuén trong luong phén tir khac nhau.

Bing 1. Dic diém ciia PVP-NDHIP téng hop

Polymers N\T/lPl/gDIII—lmD- 1H$2f'R Gkgg PDI
DOPAT

PVP-NDHIP10k 90/1 11266 | 8.500 | 1,08

PVP-NDHIP15k 13071 15886 | 14.700 | 1,46

PVP-NDHIP20k 18071 23366 | 25.800 | 1,72

*kDa (kiloDalton): Pon vi khéi lwong nguyén tir;
1kDa = 1000Da = 1000u.

Tiép theo, dé xéc dinh kha ning chi thj huynh quang cia
hop chat polymer tong hgp PVP-NDHIPH, tién hanh do
quang pho hap thu UV-Vis trong dung dich chaa ion Al(111).
3.2. Két qud khdo sdt kha néing chi thi xdc dinh Al (IT)
ciia PVP-NDHIP bang phwong phdp quang pho UV-Vis

Khi thém mot lurgng nhé mudi Al(NO3)s vao trong dung
dich PVP-NDHIPH quan sat thay, su chuyén mau dung
dich tr vang sang cam, chiing t6 c6 xay ra tuong tac gitra
ion Al(II1) va polymer PVP-NDHIPH (Hinh 4).

PVP-NDHIPH
+AI(IlT)

™
|

PVP-NDHIPH

Hinh 4. Thay déi mdu ciia dung dich cam bién khi cd mat ion Al(I11)
Theo Sharma, su tuong tic ctia PVP-NDHIPH véi
AI(I11) c6 thé hinh thanh dugc ba phiic chit (A, B, C) [2].
Trong d6 phirc C tao ra mot hé thong lién hop théng qua
benzylidene va hydrazide, ca hai tim Al déu c6 cau hinh
ludng chop bién dang, nén du doan phtrc chét C ¢6 ciu tric

6n dinh nhat trong 3 céu triic. So' do phan ting cua PVP-
NDHIPH véi AI(NO3); duoc thé hién trén Hinh 5.
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Hinh 5. So' d6 phan tmg ciia PVP-NDHIPH véi Al(NOs)3 [2]
Dé hiéu co ché cam bién huynh quang cua hop chat téng
hop dugc ddi vai cac ion Al(II1), tién hanh xem xét cau tric
ctua PVP-NDHIPH véi céc phirc hgp phdi hop nhém tuong
{ing M—AI(III), nhu thé hién trong Hinh 6 minh hoa cau tric
khong gian cho phirc chat duoc hinh thanh bai lién két phdi
tri gitta ion PVP-NDHIPH va Al(Il1).
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Hinh 6. Dang hinh hoc khéng gian ciia PVP-NDHIPH (a) va
phicc hop 6 thé c6 (4, B va C) dugc hinh thanh do phan img
ciia PVP-NDHIPH véi AI(NO3)3

Thuc nghiém cho thay, su c6 mat cua Al(I11) trong dung
dich PVP-NDHIP lam thay d6i dang ké vi tri ciing nhu
cuong do peak trong phd dd UV-Vis ciia PVP-NDHIP. Mirc
d6 anh huong phy thugce vao nong do Al(111) thém vao.
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Hinh 7 thé hién két qua do pho hap thu UV-Vis cia
PVP-NDHIP10k véi cac nong do Al(I11) khéc nhau.

2.0
—— AL (II1) 0 uM
—— Al (111) 0.001 uM
—— Al (I11) 0.005 uM
154 —— Al (I11) 0.01 uM
© Al (ll1) 0.05 uM
2 AL 0.1 uM
8 —— Al (I11) 0.2 uM
8 104 Al(II1) 0.4 uM
2 AL(II1) 0.6 uM
—— AL(lII) 1 uM
054 —— AL (1) 2 uM
——AL(II)5 uM
0.0 T : T
200 300 400 500 600
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Hinh 7. Si thay doi phé UV-Vis ciia PYP-NDHIP10k (100 ppm)
khi thém dan dung dich AI(III) (0,001 -5 1M)

Ph6 hip thu UV-Vis cta dung dich PVP-NDHIP cho
thdy dai hap thu cuc dai & 210 nm trong dung mai 1a nude
va 328 nm trong dung mdi tetrahydrofuran hoa véi nude
cat (THF/DIW theo ti Ié 1:1). Nhiing dinh nay xuat hién 1a
do su chuyén dién tich bén trong gitta nhém imine va nhém
hydroxyl. Khi bo sung AI(III) gdy ra su xuat hién cta dai &
235 nm, 298 nm va dich chuyén phai d¢én 383 nm. Nhiing
thay d6i v& phd hip phu nay ciing di kém véi sy thay doi
mau ctia dung dich chi thi tir vang sang cam (Hinh 4).
Ngoai ra, ban than PVP s¢ hitu qua trinh chuyén do6i
n — 7* cua nhom chirc carbonyl trong vong cta nd, dugc
gan cho dai hdp thu ¢ 210 nm. Piéu nay cho thiy, sy xuat
hién cta tuong tac gitta phan doan PVP va céc ion nhom.
3.2.1. Két qud xdy dung phwong trinh dwong chudn cia
Al(III) bang phwong phdp do UV-Vis ¢é mdt chdt chi thi
PVP-NDHIPH

D thi thé hién su phu thudc cia mat o quang cuc dai
tai buéc séng A = 235 nm trong phé UV-Vis cua PVP-
NDHIPH10k vao ndng d6 ion AI(III) dwoc biéu dién trén
Hinh 8.
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Hinh 8. Bién thién mdt d6 quang phé UV-Vis ciia PVP-NDHIP10k
(100 ppm) theo nong dg doi véi AI(III) & bude séng A = 235 nm
Két qua hdi quy tuyén tinh cho thiy, mat d6 quang va
cuong d6 Al(II1) c6 moi quan hé tuyén tinh v6i nhau theo
phuong trinh:
A =0,01859 + 0,75449 x C (uM)

Trong d6: A la mat do quang tai vi tri budc song
235 nm; C 1a nong d6 AI(III) (uM).

Vi gid tri hé s6 xdc dinh R? = 0,94567 = 1 nén ¢6 thé
dinh luong Al(ll1) bang phuong phap do mat d¢ hap thu
quang pho UV-Vis do6i vai hop chat chi thi PVP-NDHIPH.
3.2.2. Gidt han phat hién cua PVP-NDHIPH doi véi AIII)
bang phwong phdp do pho UV-Vis

Gidi han phat hién (LOD) dugc xac dinh bdi cong thuc:

b

Véi a, b: hé sO trong phuong trinh hdi quy cia dudng
chuan.

ob: d6 1éch chudn cua cac gia tri do méu tring.

ica(Xpi — Xp)?

0' =
b n—1

n 1a s6 thi nghiém tién hanh dé xéc dinh céc két qua do
mau trang, thu dugc cac gia tri Xpi (i=1 + n)

Kiém tra sy phu hop ctia LOD vira tinh dugc theo tiéu
chuan (S/N) (Signal/Noise) v6i Signal la gia tri trung binh
cia mau trang (S = Xpi) va Noise 1a do 1éch chuan cua cac
lan do mau trang (N = op).

Néu 2,5 < S/N < 10: LOD chép nhan duoc.

Két qua xé4c dinh giéi han phat hién AI(III) bang phuong
phép do UV-Vis khi c6 mat cdc chat chi thi PVP-NDHIP c6
khoi lugng khac nhau dugc thé hién trong Bang 2.

Bing 2. Gidi han phat hién cia Al(Ill) ciia PVP-NDHIP t6ng
hop trong phép do pho UV-Vis

Polymers LOD of Al (111) (nM)
PVP-NDHIP10k 26,4
PVP-NDHIP15k 40,3
PVP-NDHIP20k 59,6

Bang 2 cho thdy, gi6i han phat hién (LOD) AI(III) trong
dung dich chi thi PVP-NDHIPHlOk cua phuong phap do
UV-Vis dugc tinh todn bang 26,4 nM. Nhu vay sir dung vt
liéu PVP-NDHIPH c6 thé phat hién va dinh lugng Al(l11)
¢ dang siéu vet. Tang khoi lugng mol phén tir cua polymer
tr 10.000 den 20.000, gisi han phat hién AI(III) tang tur
26,4 nM dén 59,6 nM.

3.2.3. Anh hwong cia cac ion kim logi khdc

Do d% hép thy quang phd manh va nhay & budc song
235 nm, tién hanh khao sat twong tac cua hgp chat PVP-
NDHIPH véi céac ion kim loai khac nhau.

Hinh 9 mo6 ta sy thay d6i phd d6 UV-Vis cua dung dich
PVP-NDHIP10k khi c6 mat cac ion kim loai khac nhau,
néng do 5 puM: Ag(l), Na(l), Ca(ll), Mn(ll), Co (II),
Cu (I, Fe (11 va 1), Ni (11), Zn (11), Ce (I111) va Cr (111).

Dé danh gia mac do chon loc cia PVP-NDHIP10k déi
véi Al(IID), xac dinh gia tri:

Trong d6, Ao, A 1a mat dd quang tai budc song 235 nm
cua dung dich PVP-NDHIP10k 100 ppm va dung dich
PVP-NDHIP10k 5 puM.
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Hinh 9. Nhiing thay déi trong quangp7h(57 UV-Vis cua
PVP-NDHIP10k (100 ppm) khi bo sung cac
ion kim logi khdc nhau (5 M)

Db thi biéu dién d6 chon loc cia PVP-NDHIP10k di
voi AI(III) so voi cac ion kim loai khac & A =235 nm duge
thé hién trén Hinh 10.
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Hinh 10. D6 chon loc ciia PYP-NDHIP10k (100 ppm)
doi voi Al(Ill) so voi cac ion kim logi khac o
budc song A =235 nm

Hinh 10 cho thdy, ngoai viéc bd sung AI(III), viéc bd
sung cac ion khac bao gdm Ag(I), Na(I), Ca(II), Mn(II),
Co (I1), Cu (11, Fe (11 va HI), Ni (11), Zn (11), Ce (I11) va
Cr (IIT) khong 1am thay dbi dang ké gia tri mat d6 quang &
vi tri 235 nm cta dung dich PVP-NDHIP. Tinh chét nay
clia hop chat dong nhat hydrazone Schiff PVP-NDHIP da
thé hién tinh chon loc cao cua nd véi cac ion nhoém, tinh
chét can thiét cho viéc ché tao hop chét chi thi.

4. Két luan

Tir nhitng két qué thu dugc trong qué trinh nghién ctru
nhom tac gia rat ra mot so ket luén sau:

- Tong hop thanh cong polymer PVP-NDHIPH bang
phuong phap trung hop chuyén mach cong - tach thuan
nghich (RAFT).

- Khao sat c‘éu trac cua PVP-NDHIPH: Xac dinh V1
cdu trac qua pho cong huong tur hat nhan 'H NMR, pho
hong ngoai FTIR.

- Khao sat nhan biét ion Al (IIT) ciia polymer téng hop

bang phuong phap quang phd tir ngoai kha kién UV-Vis.
PVP-NDHIPH 10k c6 thé sir dung dé phat hién ion AI(IIT)
v6i cac ddc tinh: Gioi han phét hién trong quang phd UV-
Vis 12 26,4 nM; phan (g xay ra gan nhu ttc thoi; do chon
loc cao, khong bi dnh hudng bdi cac cation kim loai khac
nhu Na(I), Mg(II), Ca(Il), Ag(I), Zn(Il), Mn(II), Fe(I).

Loi cam on: Nghién ctru nay duoc tai tro bdi By Gido duc
va Pao tao trong dé tai co ma s6: B2021-DNA-18.
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