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NGHIEN CUU SU TAO PHUC CUA BITMUT VOI XILENDACAM
VA KHAO SAT SU'PHAN BO PO MAT PO QUANG
THEO PHAN BO CHUAN
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Khoa Co ban, Truong Pai hoc Giao thdng van tai TP. Ho Chi Minh

Tom tat: Trong bao céo nay tac gia da nghién citu Sy ta0 phuc cua Bi**

voi Xilendacam va khdo

sat si phan bé do mdt dé quang theo phan bé chuan. Viéc khdo sat si do mdt do quang theo phan bo
chudn déng vai tré hét sirc quan trong trong viéc xdc dinh dé nhay trong phwong phép phan tich trdc

quang.

Tir khoa: Mdt dg quang, dé léch chudn, phan bé chudn.

Chi sé phan logi: 1.5

Abstract: In this report | have studied the complexty of Bi**

with Xilendacam and examine the

optical density distribution according to the stanard. Examination of the optical density meaasurement
by the standar deviation plays a very important role in determining the sensitivity in photometry.
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1. Gidi thiéu

Bitmut va hop chat cua nd duoc ¢ng
dung phd bién trong moi linh vuc khac nhau.
Trong nghanh duoc ngudi ta biét dén hop
chit coa Bimut (colloidal  Bitmut
subcitratCBS) diéu tri bénh viém loét duong
tiéu hoa, ung thu da day, ghé, thuc quan, gan,
thudc chira HIV [1], trong Ampicillin. Phic
Bitmut voi Iot co trong nudc ubng thién
nhién[2]. Phitc Bitmut c6 trong co thé ngudi
nhu & bip dui, tay va anh huong téi hé théng
té bao cua nguoi va dong vat [3, 4]. Pic biét
boi phae Bitmut c¢6 do cing cao nén trong
nganh cong nghiép, cong nghé cao né dugc
dung 1am chat ban dan, siéu dan, vat liéu
composit, dién cyc, phu gia ban cuc, ché tao
l6p phu dan dién céc loai phim [5], ding lam
kinh 6t6. Trong y té thi dung dé ma dung cu
y té chdng nhiém tring, trong nghién ctu hat
nhan [6]. Vi vay viéc phat hién va danh gia
dinh tinh 1an dinh luong Bitmut Ia rat quan
trong, can thiét trong thuc tién. Ngay nay
trong sy phat trién manh m& cua nhiéu
phuong phdp héa hoc phan tich hién dai,
nhung phuong phap tric quang Vvan la
phuong phap pho bién cho phép phan tich
véi d6 chinh xac cao, nhanh, don gian va phu
hop véi diéu kién hién nay. Bac biét phuong
phap nay cho phép lam viéc trong ving hap

thu t6i wu hep hoic cé thé dung dé phan tich
mot chat, mot hé gébm nhiéu cau tar khong
twong tac hoa hoc. Bitmut ¢ thé tao phiic
mau véi nhiéu loai thudc thir vo co, hitu co
khac nhau nhu 2, 6 dibomo - 4 -
ethoxyarsenazo, PAN, EDTA, PAR...bic
biét vai thude thir Xilendacam dung dé xac
dinh bitmut véi ham luong nho khi ¢c6 mat
cua céac ion kim loai hoic cac muéi tro cho
két qua tét. Chinh vi vay viéc nghién ctu su
tao phtrc cua Bitmut véi Xilendacam va khao
sat sy phan bd két qua do mat do quang theo
dinh luat phan bb chuan déng vai tro quan
trong trong viéc xac dinh Bitmut.

2 Nghién cwu sw tao phiac caa Bitmut
véi Xilendacam

2.1. Khao sat diéu kién toi wu cia pho
hap thu Xilendacam — phé hap thu cia
phirc Bitmut véi xilendacam

- Pha dung dich Xilen da cam c6 néng
dd6 5.10 °>M véi pH = 1;3;5;6 = PH met. Bo
va so sanh véi mau trang (nudc) ta thu duoc
két qua ¢ hinh 1.

O pH =1 dén 3 thi pho hap thu cua
Xilendacam c¢6 mét cuc dai ¢ 4, = 435nm
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O pH =5 dén 6 thi phdé hip thu cua

Xilendacam c6 hai cuc dai 6 A, =435nm
Va4, =585nm
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Hinh 1.Phé cia Xilendacam va phé hdp thy cia phirc
Xilendacam véi Bitmut.

- Phé cua dung dich Bitmut voi
Xilendacam.

Pha dung dich dich Xilen da cam cé
nong do 5.10 °M, pha dung dich Bitmut c6
nong do 5.10 °M.Piéu chinh PH = 0.8; 1.2;
1.5; 2.0; 3.0; 4.0; 5.0; 6.0. Do so sanh VOl
mau trang ta thu duoc két qua & hinh 1:1:2

O pH=12thi 4, =540nm va mat do

quang dat cuc dai. chinh vi vay khi nghién
ctu cdc dung dich sau nay chang téi tien
hanh do mat d§ ¢ quang A, =540nm.
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Hinh 2. Phé cua Xilendacam véi Bi®*5.10°M ¢ PH =

0,8;1,0;1,2;1,5;2,0;3,0; 4,0;5,0; 6, 0.
2.2. Anh hwéng caa pH

Ht 0.5 ml Xilendacam 10 °M va VvV ml
bung dich Bi®* 10*M. Chinh pH dén cac
gia tri: 0.8; 1.0; 1.2; 1.5; 2.0; 3.0; 4.0; 5.0;
6.0Po dung dich phuc véi miu tring &

Amax = 940nmM . Do dung dich phuc véi Dung
dich so sanh ta thu duoc két qua ¢ hinh 3.
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Hinh 3. S phu thugc mdr do quang cua phiic

Bi®*5.10-°M véi Xilendacam5.10°M vao PH.

O pH =1.2 thi mat do quang dat cuc
dai.Khoang pH t6i wu tir 1 dén 2. Vi vy
trong cac dung dich nghién ctu sau nay
ching t6i duy tri pH = 1.2 bang dung dich
HNO:s.

2.3. Khao sat khoang tuin theo dinh
luat Beer

Chuan bi dung dich xilendacam voi
nong do 2.25. 10*M | thay ddi ndng do
bitmut tir 0.7. 10°M dén 95. 10°M trong
biph dinh mac 10 ml. biéu chinh pH = 1.2,
tien hanh do mat do quang cua dung dich
phic & Amax =940NM 5o v&i mau tring, két
qua thu dugc trinh bay ¢ hinh 4.
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Hinh 4. Sy phu thugc ciia mdt dé quang vao
nong do Bitmut.
Dung dich phac Bitmut vai Xilendacam

tuan theo dinh luat Beer véi nong do Bitmut
trong khoang 7.04.10'M dén 93.93.10'M.



47

TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAI SO 27+28 — 05/2018

2.4. Anh hwéng ciaa thudc thir dw

Pha dung dich phuc Bitmut véi ndng do
5.10°M, nong d6 Xilendacam thay ddi tir
0.8.10°M dén 9.10°M trong binh dinh muc
10ml.biéu chinh pH = 1.2 va tién hanh do
mat d6 quang & Amw =940NM | = 1cm ta
thu duogc két qua & hinh 5.

Sw phu thuéc mat dé quang
vao nong do xylendacam
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Hinh 5. Sir phu thugc cia mdr dé quang vao
nong d¢ cua Xilendacam.

Luong thudc thir dem dung anh huong
l6n dén mat do6 quang cua hé. Khi luong
thudc thar vira du s& cho mat 46 quang dat
cuc dai. Khi lwong thudc thir du tir 0.8 dén
2.0 lan so voi nong do Bitmut thi mat do
quang kha 6n dinh. Chinh vi vay céc thi
nghiém sau nay chdng toi nghién ctu phuc
Bitmut véi Xilendacam véi luong thube thir
du gap 2 1an so véi ndng d6 Bitmut.

2.5. Nghién ciru dd bén ciaa phirc Bid*
5.10°M véi xilendacam 5.10° M vao thoi
gian.

Két qua trinh bay ¢ hinh 6.
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Hinh 6. Sy phu thugc (AA) vao thoi gian.

Ta thay phic Bitmut voi Xiendacam
tuong doi bén vai thoi gian.

Pia nghién ctru diéu kién t6i wu ciia phan
tng Bi** voi Xilendacam.

Khoang PH t6i wu tir 1 dén 2. Chiing toi
chon pH t6i vu cho cac dung dich nghién cuu
la pH=1.2. Budc song cuc dai cua phuc
Amax =940NM . Phyc twong d6i én dinh theo
thoi gian.

2.6. Khao sat thanh phan caa phic

2.6.1. Theo phuwong phap ty s6 mol

Pha 2 day thi nghiém.

Day 1: 05 ml dung dich Bi** 10°
3M tuong (rng véi nong d6 5.10°M = const

V cua Xilendacam = 0.8; 0.1; 0.2; 0.9
ml. Ddy 2: 0.5 ml Xilendacam 10°M twong
g véi ndng d6 5.10°°M = const.

Thay ddi nong do Bi®* tir 10°M dén
9.10°M.Chinh PH dén 1.2 dinh muc téi vach
10 ml sau d6 tién hanh do mat do quang. Xay

dung dudng cong phu thudc gitta A (AA) voi
Cr/Cwm, két qua thu duoc & hinh 7.
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Hinh 7. Sw phu thugc (AA) Va0 Cyxilendacam/Cgitmut

Tir két qua ¢ hinh 7 ta thay thanh phan
cua phuc Bi®* véi Xilendacam 1a 1:1. Két qua
nay s& duoc kiém chimng bang phwong phap
duong thang ASMUS.

2.6.2. Theo phwong phap dwong thing
ASMUS

Pha ddy dung dich véi 0.5 ml dung dich
Bi** 10°M twong ung véi ndng do 5.10°M
=const. V cua Xilendacam = 0, 08.10*M dén
0, 5.10°M, diéu chinh PH dén 1, 2 va dinh
muc téi vach 10 ml. Tién hanh do mat d¢
quang v&i dung dich so sanh c6 thanh phan
dung dich tuong tu véi day trén nhung khong
cd Bi**. Xay dung d6 thi sy phu thudc
gital0™/V"r voil 1/A la 1:1 két qua thu
duoc ¢ hinh 8.
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Hinh 8. Su phy thugc giza =+~ véi I AA L la chiéu

R
dai cuvét. AA 1a gia tri mdr dg quang do duot ciia
dung dich nghién cizu so véi mau trang.

2.6.3. Sw phu thugc gia tri caa mat do
guang cua dung dich véi cac dung dich
khac nhau & pH=1, 2

bPo dung dich phac Xilendacam
(Cxilendacam = 5.10-5M) véi Bidt nong do khac
nhau so véi dung dich mau trang hoac so véi
nudc. két qua thu dugc ¢ hinh 9.
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Hinh 9. Sir phu thugc mdz dé quang cua dung dich
phizc véi cac dung dich so sanh khdac nhau.dwong 1 so
sanh vgi nude. Puong 2 so sanh véi mau trang. Ket
qud cd hai gia tri phy thugc A= F(C) vd AA=F(C)
deéu c6 sy phur thugc tuyén tinh gizra mdt dé quang do
duoC Véi nong dé cua Bi®t,

3. Khao sat sw phan bé két qua do mat
dd quang theo dinh luat phan bé chuén

Pha dung dich phac voi nong do
xilendacam 1a 2.25.10“M, thay doi ndng do
Bi** tir 0.7.10°M dén 95.10°M trong moi
truong KNOs, Mg(NO3)2, NaClOas. Sau d6
tién hanh do mat d6 quang & 1 =1 cm; PH =
1.2 Apax =540nm

- P tién hanh do mét d6 quang cua
dung dich phtc Bi®*" véi xilendacam &
A =450nm; | = 1cm; pH = 1, 2 khi c6 mat
cua KNO3 0, 02M; 0, 04M; 0, 1M; 0, 2M ; O,
3M; 0, 4M; 0, 5M ; 0, 6M; 0, 7TM; 0, 8M. V6i
mdi néng do KNOs ching t6i tién hanh do
25 mau c6 nong do dung dich Bi®* khac nhau

sao cho gia tri mat do quang trai Khép thang
do tir 0, 01 dén 2. M&i nong d¢ ticn hanh tir
25 dén 30 phép do. Két qua s ly thong ké
theo y* cho ta thiy P(;(2>;(%) >0, 05 va

P(x*>x2,) 20,05 (d6 tin cay 0, 95). Picu

nay cho thiy két qua do mat do quang tuan
theo dinh luat phan b6 chuan cling nhu phan
bo logarit chuan.

- Pa tién hanh do mat do6 quang cua
dung dich phtc Bi** véi xilendacam &
A=450nm; | = 1cm; pH = 1, 2 khi c6 mat
cua Mg(NO3s)2 0, 1M; 0, 125M; 0, 15M; O,
175M ; 0, 2M; 0, 25M; 0, 3M ; 0, 35M; 0,
4M; 0, 45M ; 0, 5M. Vé6i mdi néng do
Mg(NO3)2 chling i tién hanh do 25 mau c6
nong d6 dung dich Bi®* khac nhau sao cho
gia tri mat do quang trai khap thang do tir 0,
01 dén 2.MJdi ndng d6 tién hanh tir 25 dén 30
phép do. Két qua st ly thong ké theo y° cho
ta thiy P(;(2>Z%) >0, 05 va P(;(2>;(|29E)

>0, 05 (d6 tin cay 0, 95). Biéu nay cho thiy
két qua do mat do quang tuan theo dinh luat
phan bd chuin ciing nhu phan bd logarit
chuan.

- Pa tién hanh do mat do6 quang cua
dung dich phic Bi** véi xilendacam &
A=450nm; | = 1cm; pH = 1, 2 khi c6 mat
cua NaClO4 0, 1M; 0, 2M; 0, 3M; 0, 4M ; O,
6M; 1, OM; 1, 2M ; 1, 5M; 1, 8M. Véi moi
nong d6 NaClOs ching t6i tién hanh do 25
mau ¢6 nong do dung dich Bi®* khac nhau
sao cho gia tri mat d6 quang trai khap thang
do tir 0, 01 dén 2. Mdi nong do tién hanh tur
25 dén 30 phép do. Két qua st ly thong ké
theo y° cho ta thiy P( x° > 72)2 0,05 va P(

;/>ngg) >0, 05 (do tin cay 0, 95). biéu

nay cho thiy két qua do mat do quang tuan
theo dinh luat phan b6 chuan cling nhu phan
bo logarit chuan

Tai li¢u tham khao.
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