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Tom tat:

Ngay nay, phuwong phap quang phd hap thu nguyén tir duoc sir dung rong rai dé phan tich
thanh phan hoa hoc cla mau nudc. Vi phuong phap nay co nhiéu vu diém: Thiét bi c6 do nhay
cao, quy trinh xur Iy mau don gian, thoi gian phan tich ngan, d6 chinh xac cao. V&i cac may
quang pho hép thu nguyén tir ngay nay, két qua phan tich dugc xir Iy trén may vi tinh ghép ndi
v6i thiét bi do nén quy trinh phan tich dugc ty dong hoa, vi vay két qua nhan duoc v6i do chinh
Xéc cao va thoi gian phan tich duogc rit ngdn mot cach dang ké.

Véi sy ¢ mat cua chit cai bién hoa hoc (CBHH) Lam giam déang ké su bay hoi cua
nguyén t6 phan tich trong qua trinh nhiét phén va chuyén dich qué trinh nguyén tir héa nguyén td
phan tich dén nhiét do cao hon (Iam cham qua trinh nguyén tir hoa trude khi nhiét dg trong lo tro
thanh dang nhiét), gia tang sy bay hoi cua nén trong qua trinh tro hoa dén muc co thé va chuyén
hoa tat ca cac dang ton tai ciia nguyén td phan tich (cac trang thai 6xy hoa, cac hop chét hiru co

...) vé mot dang dé héa hoi, nho vy qua trinh nguyén tir hoa sau d6 s& dién ra mot cach on dinh
Vé triét dé .

Tir khéa: Chét cai bién hoa hoc

Abstract:

These days, the atomic absorption spectroscopy method is widely used to analyze the
chemical composition of water samples because of its advantages, including high sensitivity,
simple sample processing, short-time analysis, and high accuracy.The analysis results of modern
atomic absorption spectrophotometers are processed on a computer coupled to the measuring
device, so the analysis procedure is automated and time-saving with high accuracy.

Chemical modifiers are used to reduce the evaporation of an analyte during the analysis
processing and convert analysised substance atomization to a higher temperature zone (slowing
down the atomization rate before the furnace temperature becomes constant).They also increase
the evaporation of the matrix materials of the sample as much as possible and convert all forms
of the analyte (oxidation forms, organic compounds, etc.) to a vaporized state, helping
subsequent atomization take place stably and thoroughly.
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1. Giéi thi¢u

Céac chét cai bién hoa hoc (CBHH) con goi 1a cac chét cai bién nén, nhiam loai trir anh
huong cua cac nhidu khong thudc ngudn gbe phd, thé hién qua nhiéu cong trinh cong bd trong
nhitng nam gan day.

Chét CBHH 1a nhiing hop chat dugc thém vao miu phan tich va miu chuin nham thay dbi
dac tinh nhiét hoa clia nguyén td phan tich va cac chat tao nén dé loai trir va giam bét cac nhiéu.

Xuat phét tir tinh chat ddc thu cua cac chit CBHH cac nha hoa hoc di tim ra cc chat cai
bién hdn hgp mang tinh toan ning trong d6 hiéu qua nhat 14 chat cai bién hdn hop PA(NO3), va
Mg(NO3)>.

Mot sb hop chét hitu co nhu: axit ascorbic, axit citric va dudng da trod thanh cac chat
CBHH quen thudc, nhét 13 axit ascorbic. Cac chit CBHH hitu co ndy c6 kha ning hinh thanh cac
loai khi khir nhu: Hz, CH4, CO & nhiét d6 duéi 580 °K, cac dang cacbon hoat tinh & trong khoang
nhiét d6 600 — 1100 °K va cac dang cacbon bén nhiét & nhiét do dudi 2400 K. Sy c6 mat cua lop
cacbon bén nhiét trén bé mat graphit c6 1€ 1a nguyén nhén chu yéu dan dén sy xuat hién cham tré
cac dinh nguyén tir hoa cia cac nguyén t6 phan tich do chung phai khuéch tan qua 16p cacbon.

2. Tac dung sinh héa ciia nguyén té Pb

Chi Ia kim loai nang c6 doc tinh ddi véi ndo va co thé gay chét nguoi néu bi nhiém doc
ning. Chi c6 kha nang tich lity lau dai trong co thé.



Téc dung sinh hoa chil yéu cua chi gdy anh huong dén su tong hop mau, pha v& hong cau.
Chi kiém ham viéc st dung Oz va glucoza dé san suat ning luong cho qiia trinh séng. Sy kiém
ham nay c6 thé nhan thay khi ndong do chi trong mau khoang 0,3 mg/l. Khi néng d6 chi trong
mau > 0,8 mg/l ¢6 thé gay hién tuong thiéu mau do thiéu hemoglobin. Néu ham luong chi trong
méu 0,5 - 0,8 mg/1 s& gay rdi loan chirc ning than va pha huy nio.

Tir nhitng van dé néu trén cho thay, viéc xac dinh chi la quan trong. Pé nang cao do dung
ctia phuong phap phan tich, bai bao nay dung chat CBHH [a Pd(NO3), va axit ascorbic dé xac
dinh ham luong chi bang phuong phap GF-AAS.

3. Héa chét, thiét bj va dung cu

3.1. Héa chit:

HNO3 néng do 70% P.A, Merck dugc stir dung dé axit mau.

Dung dich chuén Pb (IT)1g/1 dudi dang Pb (NOs)2.24H,0 trong HNO3 0,5M (Pluka).

Diy cac dung dich chuin Pb (II) véi ndng do 0,03 pg/l, 0,1pg/l, 0,3 pg/l, Pugc pha tir
dung dich chuan Pb (D) 1 g/1, véi nude cit siéu sach.

Dung dich axit ascorbic 1g/1 trong nudc duge sir dung lam chét cai bién hoa hoc (Roana —
Hungary).

Nudc khtr ion (Millipore—Q. Bed ford, MA, USA) dugc str dung dé pha loang.

Hon hop Pd (NOs), - axit ascorbic nong d¢ 20 — 200 mg/l dugc str dung lam chét cai bién
héa hoc cho nguyén t6 Pb (II).

Dung dich Pd (II) 1g/1 dudi dang Pd (NO3). trong HNO3 1M (Fluka).

Dung dich chuan Pb (II) 10 mg/ml pha tir dung dich chuan Pb (II) 1g/l dudi dang
Pb(NO3)2.24H20 trong HNO3 0,5M (Pluka).

Khi Argon d¢ sach cao dugc sir dung nhu khi bao boc quanh 16 graphit.

Céc chat CBHH duoc pha tir dung dich gbc PA(NOs)2 1 g/l va axit ascorbic 1 g/l & duoc
c4c nong do tir 20 +100 mgl/l.

3.2. Thiét bi:

May quang phd hap thu nguyén tir cing cic bo phan A thermo Elemental Model Solaar
M6 Dual Zeeman atomic absorption spectrometer voi hé ghép noi thiét bi tu dong bom mau vao
10 FS 95 Furnace autosampler.

Dén catdt rong HCL Data Coded.

May nuéc cat siéu sach (Easypurell).

3.3. Dung cu:

Can phan tich (10 g), Scaltec, Germany.

Binh dinh mtrc: 1000 ml, 500 ml, 50 ml, 25 ml, 10 ml.

Pipet: 25 ml, 20 ml, 10 ml, 5 ml, 2 ml, 1 ml.

Micropipet: 1000 ul, 500 pul, 200 pl, 100 pl, 50 ul, 1- 25 pl.

Céc lo polyetylen (PE) chira mau va chira dung dich chuan (125 ml).

Phéu loc, gidy loc va binh tia polyetylen chira nudc cét siéu sach.

Céc nhya 2 ml chira mau do.

Céc nhua 5 ml chira chat cai bién hoa hoc va nudc cit siéu sach.

4. Quy trinh phan tich Pb?* bang GF-AAS - chat CBHH

4.1. Téi wu héa cdc thong sé ciza mdy

Pé tién hanh phan tich Pb?* trong cac mau nudc sinh hoat cua thanh phd Tuy Hoa, trudc
tién nhap cac thong s do duoc néu trong bang 1 va bang 2 vao may GF-AAS.

Bing 1. Do GF-AAS sir dung ong graphit dwoc phii I6p graphit xiv Iy nhiét véi dia dém

Théng sb Nguyén to do ( Pb?")
A (nm) 217.0
b9 rong khe (nm) 0,5
Thoi gian do (s) 3
Kiéu do Dién tich
Dong HCL (mA) 7,5




Bdng 2. Quy trinh nhiét do cua lo graphit

Nguyén , Nhigt | Técdp gia nhigt | Thoigian | L4 lwong
t6 Buge do (°C) (Ramp rate) giir (s) dong Ar
: (ml/phuat)
Say kho 150 25 25 300
Pl Tro héa 1200 10 10 300
Nguyén tir hoa 1600 0 4 0
Lam sach 10 2500 1 3 300

4.2. Quy trinh phan tich:

Timg mau do voi cac thé tich tuong ng cua cac chat CBHH Pd(NO3)2 1g/l va axit
ascorbic 1 g/l. Cac chat CBHH va céac chat chuan Pb?* duoc chuyén vao cdc 5 ml trong hé tiém
mau ty dong (FS 95 Furnace autosampler) theo thir tur dugc néu trong bang 3.

Bdang 3. Vi tri ciia coc chira trong hé tiém mau tw dong FS 95 Furnace autosampler
Ri1 R2 Rs R4 Rs
Chét chuan Pd(NO3)2 axit ascorbic H.0 H.0

Trong do Ry, Rz, Rs, Rava Rsla vi tri cua coe chua trong hé tiém mau tu dong

Cac mau nuée can do (tuy thude vao s6 lugng miu can do) cho vao timng coc nhuya, m01
cdc 2 ml chuyén vao hé tiém mau ty dong (FS 95 Furnace autosampler) theo thir ty mau (1 mau
dén 3 mau) va nhap cac gia tri cho phi hop dugc néu trong bang 1 va bang 2, lugng mau dwa vao
10 graphit 20 pl. Trude khi do ta chay chuong trinh may dry — ash — clean — atomise - clean lién
tiép va ghi d6 hap thy, tich phan va két qua phan tich.

5. Ap dung xac dinh ham hrong Pb?* trong cac mau nuéc sinh hoat tai P1, P2, P3
thanh phé Tuy Hoa:

5.1. Phwong phdp ldy méu thyc té

Binh chtra mau tt nhat 1a céc loai binh thuy tinh trung tinh, binh polietylen. T4t ca cac loai
binh phai duoc rira sach bang axit HNOs 30%, sau d6 trang rira lai bang nudc cat va hong kho.
Khi lay mau ¢ cac voi nuéc may thi xa voi nuéc khoang 5 phat, sau d6 tran rira binh bang nudc
may 3 lan, cudi cung chira mau vao binh va axit ha mau dén pH < 2 bang axit nitric dic va ghi
rd vi tri, ngay, thang, nam 14y mau. Vi tri 1dy mau thuc té tai cac phuong 1, 2 va 3 thanh phd Tuy
Hoa dugc thé hién trong ban dd sau;
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5.2. Ddnh gid cic chat CBHH diing phwong phdp phan tich hdp thu nguyén tir:
Str dung chat CBHH va khong sir dung chat CBHH. Chung t61 pha nong d6 chuan Pb%* 1,0
Hg/l, 2,0 pg/l, 3,0 pg/l, 4,0 pg/l va 5,0 pg/l. Nhap cac thong so cua bang 1 va bang 2 vao may,
lwong mau dua vao 10 graphit 20 ul, rdi tién hanh do. Két qua dugc néu trong hinh 1 va hinh 2.
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Hinh 1. Sw phu thudc ciia tin hiéu hép thu Hinh 2. Sw phu thugc cua tin hiéu
nguyén tir vao ham lwong Pb>* khi cé mat  hap thu nguyén tir vao ham luwong Pb**
chat CBHH la Pd(NOz)2 - ascorbic khi khéng c6 chat CBHH

Tir hinh 1 nhan thay, ¢6 su phu thudc tuyén tinh cta do hap thu vao ham luong cta nguyén
t6 Pb?*. Piéu nay chiing té qué trinh nguyén tir hoa 1a 6n dinh.

Tir hinh 2 nhan thay, qua trinh nguyén tir héa ciia nguyén t6 Pb?* dién ra khong 6n dinh va
khong theo qui luét khi khong c6 mit cua chit CBHH.

Khi phan tich Pb?* ¢6 st dung chat CBHH thi t6t hon khong sir dung chat CBHH vi: viéc
sir dung cac chat CBHH dé phan tich cac nguyen t6 d& mat do bay hoi bang phuong phap quang
phé hap thu nguyén tir 16 graphit da cho pheép giai doan tro hoa mau ¢ nhiét d§ cao hon dang ké
so voi khi khong st dung chat cai blen hoa hoc ma khong giy ra su mat nguyén t6 phan tich
dong thoi loai duoc cac yéu td nhidu nén.

5.3. Khio sat do chinh xac cia phwong phap:

Céch tién hanh: Chuan bi day cac dung dich chuan c6 néng do tu 0.05 pg/l, 0.08 pg/l, 0.10
png/l, 0.20 pg/l, 0.50 pg/l, lwong mau dua vao 16 graphit 20 pl, roi tién hanh do nhiéu lan cho dén
khi nao gia tri trung binh sau ba lan do c6 sai s6 nho nhat.

_ Bing 4. Két qua khio sat d9 chinh xac ciia phép do GF - AAS dbi véi Pb(II) ]
N(‘)nc%1 ggndailgg/l;lich Néng d§ do dugc (ug/l) Gia tri trt(n:g/ll;inh + SD S(a:;o s)(‘)
Lan 1 Lan 2 Lan3
0.05 0.072 0.114 0.015 0.067 £ 0.050 74.63
0.08 0.107 0.084 0.074 0.088 £ 0.017 19.32
0.10 0.112 0.104 0.097 0.104 £ 0.01 7.69
0.20 0.204 0.209 0.189 0.201 £ 0.01 4.98
0.50 0.502 0.512 0.479 0.498 £ 0.02 3.41

Thong qua bang 4, cho thdy ham lwong ctiia Pb (IT) > 0.1ug/l, thi sai s6 phép do kha 6n
dinh nam trong khoang 3.41% dén 7.69%.

6. Két qua phan tich:

Dé xac dinh ndng do caa Pb?* trong cac mau nudc, trudc tién xay dung dd thi chuan cua
Pb (II) v6i nong d6 1,0 pg/l, 2,5 ng/l va 5,0 pg/l theo theo d6 hap thu (Abs.s). D6 thi nay duoc
thé hién trong hinh 3.
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Sau do tien hanh do cac mau phan tich. Dya vao do6 thi duwong chuan dé tinh két qua phéan
tich. Két qua phan tich ham luong Pb?* va gia tri trung binh (GTTB) dugc néu trong bang 5.
Bing 5. Két qud phin tich ham lwong Pb?** trong cdc mau nwoc (ug/l)

i Dia chi l4y miu Miu Kétqua£00l | GTTB+0,01
lay mau
S6 44 Tan Pa, Phuong 1, TP Tuy
Hoa, Tinh PY 1 35,92
. Sb 15 Lé Trung Kién, Phuong 1,
Phuong 1| tp 1y Hoa, Tinh Phi Yén 2 1587 21,80
22 Lé Thanh Tén, Phuong 1, TP
Tuy Hoa, Phu Yén 3 13,62
So6 153 Lé Loi, Phuong 2, TP Tuy 1 965
Hoa, Tinh Phu Yén '
. S6 192 Lé Thanh Phuong, Phuong
Phuong 2| 5 TP Tuy Hoa, Tinh Pha Yén 2 17,42 1313
s0 224 Lé Trung Kién, Phuong 2, 3 1231
TP Tuy Hoa, Tinh Phii Yén ’
S6 99 Lé Loi, Phuong 3, TP Tuy
Hoa, Phd Yén ! 12,59
\ 20/1 Tran Hung DPao, Phuong 3,
Phuong 3 TP Tuy Hoa, Phi Yén 2 14,45 12,31
95 Nguyén Cong Trir, Phuong 3, 3 988
TP Tuy Hoa, Phi Yén ’

Tur bang 5 nhan thay: Ham luong trung binh Pb?* trong nguon nuéc ngam tai phuong 1,
phuong 2 va phuong 3 1a nho hon tiéu chudn vé sinh nudc an udng sé 1329/2002/BYT/QD ngay
18/4/2002. Do d6, c6 thé két luan tai cac diém lay mau khéng co su 6 nhidm Pb.

7. KET LUAN

Pb 1a mot trong nhimg kim loai dwoc xac dinh bang phuong phap quang phd hap thu
nguyén tir (GF-AAS) voi d6 nhay 16n nhit bang 0,0002 pg/ml. Po do hap thu tai budc song
217.0 nm. Chuong trinh nhiét d6 ciia 10 graphit 1a: sdy kho 150 °C, tro hoa luyén mau 1200°C,
nguyén tir hoa 1600°C, 1am sach 10 2600°C va cac chat cai bién hoa hoc Pd(NOs), va ascorbic
ndng do tir 20 — 200 mg/l .

Nhu vay, chat CBHH c6 tac dung lam giam dang ké su bay hoi ctia nguyén té phan tich
trong qua trinh nhiét phan va chuyén dich qué trinh nguyén tir ha nguyén t6 phan tich dén nhiét
do cao hon (lam cham qua trinh nguyén tir hoa trudce khi nhiét do trong 1o tro thanh déng nhiét),
gia tang sy bay hoi cua nén mAu trong qua trinh tro hoa dén mirc ¢6 thé va chuyén hoa tat ca cac
dang t6n tai cia nguyén té phan tich (cac trang thai oxy hoa, cac hop chat htru co) vé mot dang
dé hoa hoi. Nho vay, qua trinh nguyén tir hoa s& dién ra vé6i hiu suit cao va on dinh.
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