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SUMARY

MULTIVARIATE OPTIMISATION OF ICP-OES INSTRUMENTAL PARAMETERS
FOR SELENIUM MEASUREMENT IN ANTIMONY CONCENTRATE

Inductively coupled plasma-optical emission spectrometry (ICP-OES) is a powerful analytical tool for
the determination of metals. It is simple, fast and inexpensive due to its high sensitivity. It is widely used
to determine the selenium content in different samples of concentrates. In this study, experiments were
designed using multivariate optimisation to establish the best operating conditions for ICP-OES to
measure selenium in antimony concentrates. Three variables were studied (radio frequency power,
nebuliser gas flow and aspiration rate), and the interactions between those variables were investigated
using a response surface methodologies design to establish the best analysis parameters. Analysis of
variance (ANOVA) at a p-value significance level of 0.05 was used to assess the significance of the
factors on selenium analytical line emission intensity. The main effects of radio frequency power,
nebuliser gas flow and aspiration rate and the interaction effect of carrier nebuliser gas flow and
aspiration rate , were found to be statistically significant. The optimum values determined for radio
frequency power, nebuliser gas flow and aspiration rate were 1300 W, 0.7 L min~/ and 1.2 mL min~/,
respectively.

Keywords: selenium, antimony concentrates, response surface methodologies

1. MO PAU nudc quan tam va chu trong. Céc cong ty san
Hién nay, antimon dugc xem nhu la mot xuit antimon & Viét Nam, ngoai khai thac
khoang chit quan trong, mot mat hang chién ngudn nguyén lidu trong nudc, hing nim con
lwoc cao, co gia tri antimon ngang bang hoic nhép khau hang nghin tan tinh quing antimon
cao hon dit hiém. S& di antimon dugc coi dé phuc vu san xuit antimon kim loai dap ung
trong vi phu thudc vao cac yéu t6: antimon cd tiéu thu antimon ndi dia ciing nhu xuét khéu.
nhing dac tinh vat 1y héa hoc doc dao khién né Vi vay, can phai danh gia ding chét luong cia
tr& thanh mot thanh phan khong thé thiéu trong loai tinh quang nay thong qua cac phuong phap
linh vuc quan sy, nang luong va san xut; kha phén tich thanh phﬁn nhim tao diéu kién thudn
nang thay thé thap va sy tiéu tén trong str dung lgi cho qua trinh trao dbi thuong mai loai hang
khién ti 1¢ tai ché thap; sy khan hiém cac co s¢ héa nay cling nhu phuc vu cac co quan hitu
san xudt ché bién antimon oxit va antimon kim quan trong cong viéc xudt nhap khiu hang hoa.
loai; thi truong va gia tri thuong mai phu thudc Trong cic thanh phan tap can dénh gia chat
phdn 16n vao Trung Qudc va Nga. Tai Viét lugng trong tinh quing antimon thi selen Ia
Nam, viéc san xuit antimon luén dugc nha mot trong nhitng nguyén t6 dugc chu trong Vi
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né anh huong truc tiép dén gia tri thuong mai
cta loai tinh quing nay va day ciing la thanh
phan khé loai bé hoan toan trong qué trinh san
xuét antimon kim loai tir tinh quing antimon.
Selen (Se) trong tinh quing antimon chiém
khoang tir 0,001 dén 0,01 %. Ddi voi khoang
ham lugng nay cua Se, viéc ung dung phuong
phap quang phd phat xa nguyén tir plasma cao
tan cam ung ICP-OES 1a phu hop. Ngoai do 6n
dinh va tinh chinh x4c cao, ICP-OES con cung
cép khoang tuyén tinh rong va do nhay t6t dap
g yéu cau trong xac dinh cic nguyén té co
khoang ham luong thip nhu Se trong tinh
quéng antimon.

Trong phép xac dinh bang ICP-OES, cudng do
vach phé cia cac nguyén t6 phu thudc vao cac
thong s sau: cong sudt may phat cao tan RF,
lwu lugng khi mang mau (khi nebulizer N), toc
d6 bom mau (P), vi vay mot nghién cuu
chuyén sau dé thiét 1ap cac diéu kién hoat dong
ly twong trén hé thong thiét bi ICP-OES la
quan trong nham cung cap maot két qua chinh
Xac va tin cay. Hién nay, theo cac tai liéu
nghién ciru khoa hoc tai Viét Nam da phan déu
tng dung phuong phap khao sat don bién dé
t6i wu cac thong sé xac dinh trén hé théng ICP-
OES [1], [2]. Céc théng sb dugc toi wu bang
céch lan luot khao st tirng yéu té anh huéng
dén tin hiéu phan tich hay két qua thtr nghiém
trong khi cé dinh céc yéu t6 khac. Viéc khao
sat diéu kién tbi wu theo phuwong phap don bién
thuong don gian nhung két qua t6i wu thu dwoc
chi diing khi cac yéu té khac da c¢6 dinh. Trong
thuc té, khi mot trong céc yéu t§ thay ddi
thuong dan dén diéu kién tim dugc khdng con
la diéu kién t6i wu nira ma doi hoi phai khao
sat bién thién dong thoi cac yéu t6. Ngoai ra,
phuong phép don bién chi danh gia dugc su
anh huong cua cac yéu td riéng ré nhung
khong danh gia duoc sy anh hudng twong hd
gitra cac yéu to, dac biét trong phuong phap
xac dinh trén hé théng ICP-OES cac thong sb
cO lién quan chat ché véi nhau va cung anh
huong truc tiép dén cuong vach pho.

Dé khic phuc nhitng nhuge diém ciia phuong
phap don bién, nghién ctu nay st dung
phuong phap t6i uu hoéa da bién, cu thé Ia
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phuong phap mat muc tiéu (RSM), day la
phuong phép da dugc tng dung phé bién trén
thé gioi dé téi wu hoa cac didu kién trén ICP-
OES [3], [4], [5]. Phuong phap mat muc tiéu la
tap hop cac ky thuat toan hoc va thong ké sir
dung dé mo hinh hoa va phan tich trong truong
hop ham muc tiéu chiju anh huéng cua nhiéu
bién doc lap. Trong phuong phap nay, mdi
quan hé giita ham muc tiéu va bién doc lap
chua xac dinh trude, vi vay can phai xac dinh
méi quan hé gan ding gitra ham muc tiéu va
c4c bién thong qua phuong trinh hdi quy bac 2.
Sau khi ¢c6 moé hinh gan ding, c6 thé tim diéu
kién t6i wu bang phwong phap dao ham ting
bién va cho bang 0 dé tim diéu kién tbi wu [6].
2. THUC NGHIEM

2.1. Thiét bi va dung cu

Céc thiét bi st dung déu duoc hiéu chuan theo
ISO 17025:

Hé thdng quang phd phét xa nguyén tir plasma
cao tan cam tng ICP-OES

Can phan tich, ¢6 d¢ chinh xac dén 0,0001 g.
Bép dién, diéu chinh duogc nhiét do

Cac dung cu thong thuong tai phong thi
nghiém.

2.2. Héa chat

Céc loai hoa chit sur dung déu thudc loai tinh
khiét phan tich:

AXxit clohydric (HCI), 37 %, (d = 1,18 g/ml)
Axit nitric (HNOs), 65 % (d= 1,51 g/ml)

AXit tataric, tinh thé

Céc dung dich chuin gbc Se, c6 ndng do la
1000 mg/l.

2.3. Quy trinh xac dinh ham lwgng Se trong
tinh quing antimon

Can 0,5 g mau vao cbc thiy tinh 100 ml. Phan
hiy mau bang dung dich cudng thay & nhiét do
thip. Thém tataric 10 % dé hoa tan antimon,
ngin can qua trinh thay phan. Chuyén dung
dich vao binh dinh mirc 50 ml, pha lodng dén
vach béng nuée cat. Tién hanh xac dinh Se trén
hé théng ICP-OES ¢ cac diéu kién téi vu tim
duoc.

2.4. Xay dung mo hinh thwc nghiém RSM
Ham muc tiéu

Ham muc ti€éu ciia mo hinh 1a cudong d¢ vach
phé cua Se. Him muc tiéu phu thudc vao 03



yéu t6 sau ddy: cong sudt may phat cao tan RF,
lwu lugng khi mang mau (khi nebulizer N), tbc
d6 bom mau (P).

Ham muc tiéu duoc biéu dién bé’mg mot
phuong trinh hdi quy dang da thirc:

Y = b0.x0 + Z bi.xi+ Z bij.xi.xj + Z bii. xi®

Trong d6 b0 ddc trung cho phan tin hiéu nhidu
ciia md hinh, cac hé sb bi, bi,jva bi,i 1a hé sb
dic trung cho chiéu huéng va muc d6 anh
hudng bac mot, bac hai cua cac yéu td dén tin
hiéu phan tich.

S6 thi nghiém

S6 thi nghiém clia ma tran bac 2 tam xoay:
N=Ngs+N*+No= 2"+ 2n +6 = 20 (véi n=3 yéu
t6)

Trong d6: N*: 1a s thuc nghiém ¢ diém *,
N*=2n; No: 1a sb thyc nghiém ¢ tam, No>1;
Ngsc: 1a s6 thuc nghiém & diém géc, Ngsc=2",
Khoang cich tir tAm dén diém * la d=2"=
1,682

Phan tich thong ké

Phép phén tich phuong sai dwoc st dung dé
phan tich danh gia anh huong cua cac yéu t6
trong thi nghiém, va anh huong tuong tac cua
céc yéu td 1én ham muyc tiéu.

Danh gia mé hinh

Panh gia mo hinh va phwong trinh héi quy
bang cach kiém tra mirc d6 phu hop véi thuc
nghiém théng qua chuan Fisher ctia md hinh (
V6i gid tri Puawe=0,05) va hé sb sy thiéu phu
hop (lack of fit). Néu gié tri Pvaiee nho hon 0,05
va cang nhé thi mé hinh cang phi hop. Néu gia
tri Fiinh ctia hé s6 thiéu phtt hop nho hon Fiang
thi mo6 hinh dang véi thuc nghiém.

3. KET QUA VA THAO LUAN

3.1 T6i wu héa cac thong sé xac dinh ham
lwong Se trén hé théng ICP-OES

3.1.1 Lua chen vach phé diic trung xdc dinh Se
Pénh gia lya chon mot vach phé dic trung Se
phil hgp véi nén mau tinh quang antimon, bang
thi nghiém do cuong do vach phd cua Se tai
cac budc song dac trung trong hai dung dich:
dung dich chuan Se 1 pg/ml trong nén axit HCI
va trong hdn hop dung dich mau gia dinh, c6
chira c4c nguyén t6 twong ty nhu thanh phin
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trong dung dich miu tinh quang antimon. Két
quéa duoc thé hién ¢ hinh 3.1 va 3.2 nhu sau:

Se 196.026 Rep: 1] Se 203.985 Rep: 1

31007 5000

65
onc: [1.0] mg
Se 206.279 Rep: 1

. o ]

Intensity: 3481.6
Conc: [1] m

B [1] mg/t

Hinh 1. Phé do ciia Se do trong dung dich
chuan nén axit HCI

Se203.985  Rep: 1

“Se 196.026 “Rep: 1
5000 300k |
0 of— g e
Intensity: 6681.8 Intensity: 843559.9
1 Conc: [1.0] mg/L 2 Conc: [1] mg/L
Se 206.279 Rep: 1
90k
1 —
Intensity: 174
3 onc:

Hinh 2. Phé do ciia Se do trong dung dich
chudn nén mau gia dinh

Két qua hinh 1 va 2 cho thdy, tai budc séng
203,985 nm Se bi anh huéng cua nén mau, cu
thé 13 nguyén t6 Sb gay hién tuong chong
peak, tai budc song 206,279 nm do nhay cua
Se qua thap. Vach phd 196,026 nm Se khong
bi anh hudng bai cac nguyén t6 khac cé trong
nén mau, peak thu dugc can xung, dinh peak
nhon va c6 do nhay tét, d6 6n dinh cao. Vi vay
lya chon budc séng 196,026 nm 1a phu hop dé
xéc dinh Se trong nén mau antimon.

3.1.2. Téi wu héa cdc théng sé cong sudt
plasma, toc d¢ khi mang mdu, toéc dp bom
mau

Tién hanh téi wu hoa cac théng sé cong suit
ngudn RF, Tuu lwgng khi nebulizer, tc d6 bom
mau xac dinh Se trén ICP-OES bing phuong
phap t6i wu hoa da bién mat muc tiéu tam
xoay. Khoang bién thién cac yéu t6 can khao
sat duoc thé hién ¢ bang 1



Bang 1. Khodang bién thién cua cac yéu té can

t6i 1eu
oz Ky | Mac | Mac | Khoang
Yéu to . ‘ .z A
hiéu | thap | cao |bién thién

Cdng suat

) W, | 1100 | 1400 300
nguén RF (W)
Luu luong khi
mang nebulizer | N. | 05 | 08 0,3
(I/phat)
Tocdobom o ) gg | 45 | o7
mau (ml/phaty | ’ ’ ’

Phuong trinh bac 2 thé hién méi quan hé giira
cuong d6 vach phd cua Se va cac yéu té can

khao sat nhu sau: Yse=bo + b1Wse+ b2Nse +
baPse+ b11Wise? + b22Nose? + basPsse? +
b12WsePse + b13WseNse+ b23 NsePse +bi23
WseNsePse.

Str dung phan mém MINITAB dé thiét lap
bang qui hoach thuc nghiém vai cac diéu kién
nhu bang 1 va tién hanh do cuong d6 vach phd
phét xa ctia Se & 1 pg/ml trong hon hop dung
dich miu gia dinh. Céc théng sb anh huong
dugc thay doi theo thir tu thi nghiém cua bang
quy hoach thyc nghiém. Két qua cuong d6 phat
xa cia Se thu duoc khi tién hanh thay ddi dong
thoi cac yéu té dwoc trinh bay & bang 2

Bang 2. Ther tr va két qud thi nghiém tién hanh do Se theo mé hinh bdc 2 tam xoay

Sothitwcia | U Loai Cuwong d9
mé hinh thue diém w N i phét xa Se
nghiém

11 1 1 1100 05 0.8 2199
19 2 1 1250 0,65 0,6 5484
17 3 1 1400 0.8 0.8 5555

4 0 1250 0,65 115 6226

5 1 1400 05 15 4579
1 6 0 1250 0,65 115 6164
1 7 1 1400 0.8 15 3169

8 0 1250 0,65 115 3336

9 1 1250 0.4 115 4935
5 10 1 1100 05 15 2856
16 11 0 1250 0,65 115 5629
15 1 1 1250 0,65 17 5031
18 13 1 1450 0,65 115 5073
4 14 1 1100 0.8 0.8 5856
14 15 1100 0.8 15 2698
6 16 1250 0,65 115 3187
20 17 1 1250 0,9 115 5029
8 18 1 1000 0,65 115 7371
10 19 1400 05 0.8 5763
13 20 1250 0,65 115 4768

Xu ly cac sb liéu thuc nghiém thu dugc trén
phan mém minitab 16, cho két qua vé hé sb hoi
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qui cta phuong trinh hdi qui dwoc thé hién &
bang 3.




Bang 3. Bang hé s6 hoi qui ciia phirong phdp hoi qui Yse

S6 hang Hé sé T P
bo 195834 42,202 0,000
b1 12218 4,120 0,003
b2 60567 21,269 0,000
bs -1820 -0,624 0,078
b11 967 0,296 0,587
b2.2 -31663 -11,369 0,001
b33 -12468 -4,082 0,033
b12 8871 2,393 0,110
b13 -5648 -1,524 0,674
b2,3 2087 0,563 0,004

Tur bang 3 nhan thay gié tri hoi qui voi do tin
cay 95% thi gia tri ham muc tiéu la cuong do
vach phd cua Se bi anh hudng co nghia boi cac
yéu t6 (c6 P<0,05) Ia cong suit ngudn RF, luu
lugng khi mang mau (N) va anh huong bac hai
cua luu lugng khi mang mau (N), téc d6 bom
mau (P). Két qua ciing cho thay ¢ su anh
huong tuong hd 1an nhau gitra 2 yéu té luu
lwong khi mang mau va téc d6 bom mau, tac &
mdi thdng s6 tbc do6 bom mau khéc nhau s&
tuong wng voi luu lugng khi mang phu hop dé

cho ra cudng d6 vach pho téi wu va nguoc lai.
Céc yéu t6 anh huong khong dang ké co thé
dugc loai bo trong quéa trinh thiét 1ap phuong
trinh hdi qui va tinh lai hé s6 hdi quy.

Gia tri hé s6 twong quan cua phuong trinh hoi
qui R2 = 0,939 cho thdy mé hinh tim duoc
phan anh tuong d6i ding thuc nghiém. Kiém
chang tinh phu hop cia md hinh théng qua
bang phan tich phuong sai ANOVA dugc trinh
bay ¢ bang 4, nhu sau:

Badng 4. Bang phdn tich phuwong sai ANOVA cua Yse

Bict Téne binh oh Trung binh binh
. . n 1m n .
Ngudn sai sb auiir ] TONg LI PAUONE | rong phit hop Adj F P
do tich 1ty Seq SS
MS
Phuong trinh hoi quy 6 31079988 5179998 49,56 | 0,000
Noi tuong tac 1 1334978 1334978 12,77 | 0,003
Sai s6 du 13 1358817 104524
Thieu phu EI‘:;’ (Lack-of- 1 g 954364 119295 147 | 035
Sai so thuan tay (Pure 5 404453 80891
error)
Tong 19 32438805

Tir bang phan tich ANOVA, bang cach kiém
tra cac gia tri F cho mirc do phu hop, c6 thé
thdy raing md hinh hoan toan phu hop khi gia
tri F thiéu phu hop (lack-of-Fit) (Fun=1,47) &
muc do tin cay 95 % thap hon gia tri ti han
Foing =3,68 (p=0,05; v1=8; v»=5). Ngoai ra
phuong trinh hdi quy con c¢6 y nghia quan
trong khi F phuong trinh hdi quy (Finn = 49,56)
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cao hon gia tri t6i han Fuing=3,97 (p=0,05;
v1=6; Vv,=13). Cac két qua khao sat ciing cho
thay gia tri cuong do vach phé tinh tir mé hinh
c6 sai s6 khong qué 16n so két qua do tir thyc
nghiém, diéu nay chirg to md hinh phan anh
trong d6i dung véi thyc nghiém. Nhu vay,
bang phuong phap qui hoach hda thyc nghiém
md hinh bac hai tim xoay da tim duwgc mo hinh



mo ta gia tri cudng do vach phd cua Se xac
dinh trén ICP-OES phu thudc cac yéu té nhu
sau:

Yse=-9856 -3,47Wse + 23206Nse -293,5Pse -
17755N?se -1856P%sc + 7780PscNse

Céc yéu t6 gay anh huong dwong (lam ting
cuong d6 vach phd) bao gdm anh huong bac
nhat cua Iuu lwong khi mang va anh huéng
tuong hd cua toc do va luu lugng khi mang.
Céc anh huong con lai déu co6 xu hudng lam
giam gid tri ham muc tiéu hoac khéng anh
huong déng ké.

Néu cé dinh cong suat ngudn RF la gia tri &
muc goc dé biéu didn su phu thugc cua cuong
d6 vach phd Se vao hai yéu t6 cd anh huong
nhidu nhat 1a tbc d6 bom mau va luu luong khi
mang mau trong khong gian ba chiéu s& thu
dugc d6 thi hinh 3 va hinh 4.

Surface Plot of Se vs P. N

Hinh 3. o6 thi biéu dién mat muc tiéu cuong
@3 vach phé Se

Contour Plot of Se vs P. N

[ se
|m < 1000
| I 1000 - 2000
W 2000 - 3000
= 3000 - 4000
4000 - 5000
| 5000 - 6000
| 6000 - 7000
= > 7000
Hold Values
W 1300

Hinh 4. Cdc dwong dong muc biéu dién cuong
dé vach phé Se
M0 hinh thiét lap duoc & trén phu hop vai thuc
nghiém nén c6 thé sir dung mé hinh nay dé xac
dinh diéu kién t&i wu cho xac dinh Se trén ICP-
OES bing mit muc tiéu. St dung phan mém
MINITAB dé tinh to&n t6i wu hoa cac thong sb
v6i muc tiéu cuong d6 vach phd Se ¢ 1,0
ug/ml dat khoang 6500, két qua tdi uu héa theo
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mé hinh thu dwoc 1a: Cong suit ngudn RF:
1300 W; Luu lugng khi mang mau (luu lugng
khi nebulizer): 0,70 I/phat; Téc d6 bom mau:
1,2 ml/phat

Tién hanh do lai cuong d6 vach phd Se 1
pg/ml trong dung dich khao sat ban dau tai cac
diéu kién da toi wu. Két qua cuong do Se do
I3p lai 3 lan nhu sau: 6589. Két qua cho thiy,
tai cac diéu kién da téi wu, cho cuong do vach
phd cuia Se cao va 6n dinh, dap ng yéu cau vé
d6 nhay.

3.2. Xay dung dwong chuin

Nghién ciru tién hanh xay dung duong chuan
xac dinh Se véi ndng do lan luot nhu sau: 0,0
pg/ml; 0,2 pg/ml; 0,5 pg/ml; 1,00 pg/ml; 2,00
pg/ml; 5,00 pg/ml; 8 pg/ml. Hé sé hdi quy
tuyén tinh R? cua cac duong chudn trén déu
nam trong khoang: 0,995 < R? < 1. Py léch
chuan cac diém ndéng do dwoc kiém tra bang
phuong phap tinh ngugc lai ndng do cua cac
diém chuan sur dung dé xay dung dudng chuan
khong qua + 15 %, dwdng chuin dap ung yéu
cau do mau thyc té.

3.3. Panh gia sy anh hwéng cia nén miu
dén cwong d9 vach phd 196,026 nm caa Se
3.3.1. Anh hwéng ciia nén Sb va nén Fe

Tién hanh danh gia mic d6 anh huong cua hai
nguyén t6 ké trén dén cuong do vach phd cua
Se bang cach xay dung dudng chuan trén nén
dung dich chta 2 mg/ml Sb3* va 0,5 mg/ml
Fe3* va sir dung chuan t ting cap (a paired-t-
test) so sanh tung cap gia tri cuong do vach
phd & tai mdi ndng d6 khac nhau d6i véi diém
chuan pha trong nén axit HCI. Gia thiét dao
trong truong hop ndy la khéng cé su khic nhau
c¢6 nghia giita cudong do vach phd cua mdi cap
ndng d6 cua hai phuong phap dung chuan trén
nén Sb va Fe va dung chuan trén nén dung moi
axit HCI. No6i cach khac, can so sanh hiéu sb
trung binh cia hai tap s6 lidu c6 khac “0” co
nghia hay khong. So sanh gia tri tyn va gid tri
thing durgC tra trong bang chuan t vai d tin cay
P= 0,95 va (n-1) I bac tu do. Néu tinn < thing
thi gia thiét dao dwoc chip nhan, c6 nghia la
hai phuong phap dung chuan trén nén Sn va
trén nén axit khong cé su khac nhau. Két qua
nghién ciru cho thiy gia tri tinh > toang (2,21 >
2,13) vi vy c6 thé két luan cuong do phét xa &



cac mirc ndng d6 trén hai phép do khac nhau
¢6 ¥ nghia ( nén dung dich mau cé chia ham
luong Sh va Fe cao ¢6 anh huong dén cuong
d6 vach phd cua nguyén té Se). Vi vay tién
hanh xay dung duong chuan trén nén dung
dich c6 chira Sb va Fe dé xac dinh Se bang
phép do ICP-OES

3.3.2 Anh hweng cua cac nguyén to khac trong
dung dich phan tich

Nghién ctu s& tién hanh dénh gia anh huéng
cta cac nguyén té c6 thé c6 trong mau phan
tich v6i ham lugng 1én hon 0,05 % nhu As, Ti,
Ca, Mg, Pb, Al, & cac mic nong d6 khac nhau
(tir 5 pg/ml dén 100 pg/ml) dén cuong d6 phét
Xa cua Se.

Két qua cho thidy hé sé anh huéng cua céac
nguyén t6 d6i véi Se tai cac nong do khac nhau
déu thip hon 5 %, cho thiy cac nguyén té
trong dung dich mau anh huong khong dang ké
dén phép xac dinh Se.

3.4. Panh gia quy trinh xac dinh Se trén
ICP-OES

Nghién ctu tién hanh khao sat danh gia quy
trinh phan tich xac dinh Se trén ICP-OES,
thong qua do chinh xac bang cach thém chuan
trén mau tring nhu sau: Can 0,5 g mau chuan
thém chuan & cac mirc ham luong 20 mg/kg
(0,002%); 60 mg/kg (0,006); 100 mg/kg (0,01
%) thuc hién phan hity mau nhu quy trinh trén,
tai mdi mirc ham luong thuc hién 13p lai 3 lan.
Két qua thu duoc cho thay khi sir dung phuong
phap phan hay trén cho két qua Se thu duoc 6n
dinh, d6 lap tét RSD tir 1,61 % dén 0,51 % dap
ng yéu cau cua AOAC (<3,7) va do thu hoi
cao dat trong khoang tir 99-101 %. Vi vay c6
thé &4p dung phuong phap phan tich nay dé xac
dinh Se trong tinh quang antimon. Ngoai ra két
qua con chimng to cac thanh phan trong nén
mau khéng anh huong dén két qua xac dinh
ham luwong Se trong tinh quang antimon trén
ICP-OES va quy trinh xu ly hoan toan phu
hop.

4. KET LUAN

Nghién ctru da tién hanh t6i uu hoa da bién sir
dung phuong phap mit muc tiéu tim xoay dé
x4c dinh cac diéu kién t6i wu do Se trén hé
thdng ICP-OES. Cac két qua khao sat cho thdy
md hinh thiét ké thi nghiém phan anh tuong
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d6i ding véi thuc nghiém. Thong s trén ICP-
OES di dugc toi wu nhu sau: cong suit ngudn
cam bién RF 14 1300 W; Iuu luong khi mang 1a
0,7 L/phtt; tbc d6 bom mau 1a 1,2 ml/phdt.
Nghién ctru da tién hanh danh gia phuong phap
thong qua do tuyén tinh, do thu hoi, do lap lai
va cac két déu cho thay phuong phap c6 d6 on
dinh va tinh chinh xac cao. Piéu nay cho thiy
céc théng s da dugce ti uu xac dinh Se trong
tinh quang antimon trén hé thong ICP-OES déu
dap tmg yéu cau, co thé img dung str dung quy
trinh phan tich tai phong thur nghiém; dap ung
nhu cdu danh gia chit luwong tinh quing
antimon phuc vy trong cdng tac san xuét
antimon tai cac doanh nghiép va yéu cau xuit
nhap khau antimon cua cac co quan quan 1y./.
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