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XACDINH HAM LUGNG CHI TRONG SON BANG PHUONG PHAP
QUANG PHO HAP THU NGUYEN TU NGON LUA

DETERMINATION OF LEAD CONTENT IN PAINTS USING FLAME ATOMIC ABSORPTION SPECTROSCOPY

TOMTAT

Bai bdo cong bd két qua nghién ctu quy trinh phén tich ham lugng chi (Pb)
trong son bang phuong phap quang phé hdp thu nguyén tk ngon IGa (F-AAS).
Két qua cho thdy phuong phap c6 do lap lai tot (RSD = 4,74%), gidi han phét
hién va gidi han dinh lugng thap (LOD = 0,2157mg/l, LOQ = 0,718mg/l),
khoang tuyén tinh ti 0 - 20mg/l, véi dudng chuan la y = 0,0211x + 0,0145
(R*=10,9961), dd thu hoi 1a 98,672%. Phuong phép da dugc ing dung dé phan
tich ham lugng chi trong mot s0 mau son trén thi trudng cho két qua tot.

Tirkhda: Chi, son, F-AAS.

ABSTRACT

The article published the results of the analysis of lead content in paint by
flame atomic absorption spectrophotometry (F-AAS). Results showed that the
method has good repeatability (RSD = 4.74%), low detection limit and
quantitative limits (LOD = 0.2157mg/l, LOQ = 0.718mg/l), linear range from
0 - 20 mg/| with linear calibration curve is y = 0.0211x + 0.0145 (R? = 0.9961),
the recovery is 98.672%. The method has been applied to the analysis of lead
content in some paint samples on the market for good results.
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1. MO PAU

Son dugc xem la san phdm quen thudc trong xay dung.
Chi dugc thém vao son dé ting cudng mau sic, giam an
mon trén bé mat kim loai hodc rat ngan thai gian khoé. Sau
khi son chua chi bi bong tréc hodc siit mé, chi trong son sé
phan tan vao bui, dat, nudc... gdy nguy hiém cho méi
trudng va con ngudi. Theo T8 chic Y té Thé gisi (WHO),
cham phat trién tri tué do phoi nhiém chi ndm trong danh
sach 10 loai bénh gay anh huéng nang né nhat cho tré em
gay ra bdi cac tac nhan méi trugng. Nghién ctiu vé ham
lugng chi trong son tai Viét Nam dugc thuc hién bagi IPEN
vGi 26 hop son dung moi st dung cho son nha & dugc ban
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rong rai & nhiéu clra hang tai Ha Noi cho thay c6 téi 54%
mau c6 chiia téng ndng d6 chi vugt qua 600ppm. Trong khi
dé hién khong co bat ky thong tin nao vé néng dé chi dugc
cung cap trén nhan bao bi. Tinh dén dau nam 2016, trong
s6 196 qudc gia trén toan thé gidi c6 36% qudc gia da thiét
lap cac gidi han rang budc vé mat phap ly d6i véi chi trong
son, ¢4 khodng 14% quéc gia quy dinh giGi han téng ham
lugng chi trong son dudi 600ppm hodc thap hon, khoang
3% quéc gia quy dinh gidi han téng ham lugng chi trong
son 1000ppm hodc cao hon. Hau hét cac quéc gia phat
trién quy dinh gidi han téng ham lugng chi trong son dudi
90ppm [1, 2]. G Viét Nam hién nay da c6 yéu cau dai véi chi
trong son d6 trang suic cta tré em (TCVN 10065:2013), chi
trong son dung cho tin hiéu giao thong (TCVN 8786:2018)
nhung chua cé quy dinh vé ndng dé chi dugc st dung cho
mdi loai son ciing nhu quy trinh phan tich chi trong son
[1,34].

C6 nhiéu phuong phéap phan tich chi trong son nhu st
dung bé kiém tra nhanh, phuong phéap quang phé hap thu
nguyén ti ngon Ia (F-AAS), quang phé phat xa plasma cao
tan cdm ung (ICP-AES), phé huynh quang tia X (XRF), ph8
khoi plasma cao tan cam ung (ICP-MS) [1,5-9]. Trong d6
phuong phap quang phd hdp thu nguyén t& ngon Ida
(F-AAS) Ia phuong phép phan tich hién dai, c6 d6 chinh xac
cao, nhiéu phong thi nghiém & Viét Nam c6 thé trang bi
dugc. Vi vay viéc xac dinh ham lugng chi trong son dung
moi st dung cho son tudng bang phuong phép F-AAS vai
dd dung, d6 chinh xac cao la hét suic can thiét.

2. THUC NGHIEM
2.1. Néi dung thuc nghiém

- Ldy mau 10 mau son dung méi st dung cho son tudng
tai mot s6 co sG ban son trén dia ban thanh phé Ha Néi va
dia ban Thanh phé Thanh Héa.

- Bdo quan mau son, ma héa tén mau san (MS 1, MS 2,
..., MS 10).

- Tién hanh xdr ly mau.

- Tién hanh do mau bdng phuong phap quang phé hap
thu nguyén tir ngon Ita (F-AAS).

- Xt ly, danh gia két qua.
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2.2. Tién hanh thuc nghiém

2.2.1. Xdy dung dudng chudn

Hut chinh xac cac thé tich cla dung dich Pb?* tiéu
chudn 100ppm cho vao cac binh dinh muc 25ml da danh s6
thi ty tuong Ung, sau dé dinh muc bang dung dich HNO,
10% tdi vach dé dugc cac néng d Pb* tuong ing 13 0, 2, 5,
8, 12, 15, 20ppm [6]. Do quang cac dung dich thu dugc
bang thiét bi quang phd hap thu nguyén t& AA7000, hang
Shimadzu, Nhat Ban & cac diéu kién ghi do: Cudng d6 dong
dén catot réng: 8mA; Budc song: 283,3nm [8]; Khe song:
0,7nm; Khi s dung: C,H,/Khong khi; Téc do khi C,H,: 1,8
lit/phut; T6c d6 khong khi: 15 lit/phut; Thai gian do: 5 giay;
Chiéu cao Burner: 7mm.

Tu d6 xay dung dugc dudng chudn su phu thudc cla
méat dé quang A theo ndng d6 C.

2.2.2. Xitly méu va phén tich méu

Can chinh xac khoang 5,0000(g) mau son cho vao cac
c6c pha mau déanh sé tuong Ung. Tién hanh x& ly mau va
phan tich mau theo quy trinh dugc dé xuat bdi [8]: Thém
5ml HNO, d&c va 2ml H,0, dac 30% vao cbc. Pay céc bang
mat kinh déng hé. Bun trén bép cach cat & 140°C dén khi
dung dich can con khoang 0,5ml. Thém ti€p 2ml HNO, dac
va 2ml H,0, dac 30% va tién hanh dun lap lai 2 lan nia dén
khi mau kho. Rua mét kinh, thanh céc bing 5ml HNO, 10%.
D& nguoi, chuyén vao binh dinh mdc 25ml va dinh mdc
dén vach. bo quang cac dung dich thu dugc bang thiét bi
quang phé hdp thu nguyén t& AA7000, hang Shimadzu,
Nhat Ban & cac diéu kién ghi do nhu 2.2.1.

3. KET QUA VA THAO LUAN
3.1. Két qua xay dung duéng chuan
Bang 1. Két qué xdy dung dutng chudn

Ll Néng dé Pb** (ppm) Mat d6 quang A
1 0 0,0000
2 2 0,0631
3 5 0,1309
4 8 0,1778
5 12 0,2758
6 15 0,3347
7 20 0,4282
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Hinh 1. D4 thi xay dung dudng chuan
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K&t qua xay dung dudng chuan cla chi thé hién & bang
1, hinh 1.

K&t qua xay dung dudng chuan chi cho thdy c6 su phu
thuéc tuyén tinh cia mat dé quang theo nong do vdi
phuong trinh dudng chudn 1a y = 0,0211x + 0,0145 vGi
R?=0,9961. DSi chiéu vdi yéu cau cila AOAC thi 0,995 < R < 1
[10] thi phuong trinh cé hé sé tuong quan dat yéu cau
dinh lugng.

3.2. Két qua xac dinh giéi han phat hién (LOD), giGi han
dinh lugng (LOQ), d6 lap lai

Xdc dinh LOD, LOQ: Phan tich mau lap 10 lan song song
vGi quy trinh nhu muc 2.3.2, tinh d6 léch chuin cda mau
th. Tu d6 léch chuan tinh dugc LOD. K&t qud xac dinh
LOD, LOQ thu dugc: LOD = 0,2157 (ppm), LOQ = 0,718
(ppm). Theo yéu cau cta AOAC, LOD va LOQ dat yéu cau
khi 4 < R < 10 [10]. K&t qua tinh dugc R = 7,75, vay LOD,
LOQ dat yéu cau.

Xdc dinh d6 Idp lai: Phan tich 13p 10 lan mot mau phan
tich véi quy trinh nhu muc 2.3.2. Két qua xac dinh d6 lap lai
cho RSD = 4,74%. Theo quy dinh vé dé léch chudn phuong
phap phan tich theo AOAC thi RSD = 4,74% la dat yéu cau
[10]. Vi vay phuong phap c6 dé lap lai tét.

3.3. Két qua xac dinh d6 ding

Xac dinh d6 dung ctia phuong phap bang cach thém
mét lugng chat chudn xac dinh vao mau thd, phan tich
cdc mau thém chuan doé va tinh dé thu héi [9]. Két qua thu
dugc dé thu hoi la 98,672% dat yéu cau theo quy dinh clia
AOAC [10] ( khi ndng d6 chat phan tich nhé han 10ppb thi
d6 thu héi dat yéu cau néu R% nam trong khoang tir 80%
dén 110%), phuong phép c6 d6 dung tét .

Nhu vay quy trinh x& ly mau va phan tich ham lugng chi
trong son theo phuong phap quang phé hap thu nguyén
tir c6 @6 lap lai, d6 dung t6t, gidi han phat hién va gidi han
dinh lugng thap nén hoan toan phu hgp dé 4p dung phan
tich vai cdc mau thuc.

3.4. Két qua phan tich mau thuc

Ti€n hanh phan tich mau thuc véi quy trinh muc 2.3.2.
Két qua phan tich ham lugng chi trong cac mau son dugc
thé hién & bang 2.

Theo két qua & bang 2 cho thay, cdc mau MS5, MS6 cé
ham luong chi thap nhat, mdu MS9 cé ham lugng chi cao
nhat. Biém chung ctia 3 mau san c6 ham lugng chi cao hon
cac mau con lai (mau MS7, MS8; MS9) déu la cadc mau son
c6 mau sac do, vang.

Bang 2. Ham lugng chi trong cdc mau phan tich

Mau son Mau sic Néng d6 Pb>* (ppm)
MS1 Tring 0,7962 + 0,0701
MS2 Tring 0,7441 £ 0,0623
MS3 Xam 0,7251£0,0719
MS4 Xam 1,1991+0,0724
MS5 Tréng <L0Q
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MS6 Tréng <L0Q

MS7 Do 1109,48 + 0,1685
MS8 Vang 21,3271+0,1825
MS9 Do 178,5783 +£0,1918
MS10 Xém 1,0237 £0,0712

4, KET LUAN VA KIEN NGHI

Déa xac dinh dugc ham lugng chi trong son bang
phucng phép quang phé hap thu nguyén tir ngon Iia vdi
LOD = 0,2157ppm , LOQ = 0,718ppm, d6 ldp lai tét va do
ddng cao. Ba tién hanh phan tich ham lugng chi trong son
dung méi dung cho son tudng, két qua cho thay chi c6 mat
trong hau hét cdc mau son nghién ctu, ddc biét son c6
mau do la son c6 ham lugng chi cao nhat. Vi vay viéc ban
hanh cac quy dinh vé néng dé chi dugc st dung cho moi
loai san cing nhu quy trinh phan tich chi trong son dé
quan ly ngudng chi cho phép trong son la rat can thiét
nham béo vé méi truding va bao vé stic khoe clia con ngudi.
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