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SUMMARY

DETERMINATION OF CHLORIDE IN SEWAGE OF
BARIUM CHROMATE USED FOR MANUFACTURING PYROTECHNIC
COMPOSITION BY SPECTROPHOTOMETRIC METHOD IN MICELLAR MEDIA

In this work, we have developed a method for colorimetric determination of chloride in water
samples using diphenylcarbazone in micellar media. The optimal conditions for the
determination have been investigated: maximum absorption at wavelength of 530 nm, pH = 3,
optimal concentration of reagents: SDS 0,1%:DPC; 0,4 g/L:Hg " 0,0002N as 1/12/20
(corresponding to the ratio of Hg"": DPC = 1/10). The linear range of chloride determine is
from 0.2 to 1.6 mg/l. The limit of detection and limit of quantitation were 0.015 mg/l and
0.051 mg/l, respectively. The method has small error and small coefficient of variation and
was successfully applied for determination of chloride in sewage of barium chromate. It can
be concluded that it is able to use this method for chloride determination in other materials
used for manufacturing pyrotechnic composition in Industry of Defense.

Keywords: chloride, sewage of barium chromate, adsorption, colorimetric determination

1. MO PAU

Bari cromat 13 mét thanh phan quan trong
dung dé ché tao thudc hoa thuat, dic biét 1a
cac loai thude chay cham st dung cho ché
tao cac loai kip nd vi sai ding trong khai
thac khoang san va xay dung cac cong trinh
giao thong, thuy dién. Bari cromat dong vai
trd 14 chit oxy héa dung dé didu chinh tdc

d6 chay cta cac hdn hop thudc hoa thuat.

Bari cromat duoc diéu ché tir bari clorua
nén c6 chua clorua, néu ham lugng clorua
vuot qua quy dinh s& c6 anh hudng rét 1on
dén tinh ning cua thudc hoa thuat, vi viy
can phai loai bo clorua bang phuong phap
rira va viéc xac dinh chinh xac n(‘Sng lugng
clorua cé trong nudc rira nguyén liéu bari

cromat la yéu cau rat quan trong, theo yéu
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cau cua Tiéu chuin nguyén vat lidu ndng
do clorua <2 mg/1[1,3].

Cac phuong phap xac dinh clorua da duogc
nghién ctru va phat trién qua nhidu nim
nhim cai thién do nhay va tinh chon loc
bao gdm cac phuong phap chuin do, cac
phuong phap hién dai nhu cac phuong phap
quang hoc, phuong phap dién thé sir dung
dién cuc chon loc clorua, phuong phap sdc
ky ...v.v.

Mot trong cac phuong phap hay dugc st
dung 13 phuong phap quang phd hip thu
phan tr UV-VIS dé xac dinh ndng do
clorua trong nudc sinh hoat, nudc khodng,
nude ngadm [4] va xac dinh clorua trong cac
mau sinh héa [5], tuy nhién thuong phai két
hop v&i viée st dung dung méi chiét dé 1am
tang d6 nhay. Trong cong trinh nghién ctru
ndy, nhim phdn tich dinh lwong clorua
trong nudc rira nguyén liu bari cromat
chiing t6i Iva chon phuong phap do quang
v6i thude thir diphenylcarbazone trong moi
trudong cac chét hoat dong bé mat- mixen
SDS. Viéc str dung méi trudng mixen giup
tranh qua trinh chiét trong dung méi hitu co
nhung van dam bao do tan tt cua thude thir
va phirc tao thanh tir 46 nang cao duogc do
nhay ctia phuong phap.

2. THUC NGHIEM

2.1. Thiét bi

- M4y quang hip thu phan tit UV-VIS 1601
Spectrophotometric PC SHIMAZU, Nhat
Ban.

- May do pH: HI 2215 pH/ORP Meter ctia
HANNA.

- Can phan tich SCIENTECH c¢6 d6 chinh
xac = 0,0001g.

- May do pH/ION 3400i ¢6 khoang do tir -
199,99 dén +199,99 mV.
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- May cét nude 2 lan; ta sdy...v.v.

2.2. Héa chit

- Dung dich Hg(NOs), 10*M trong 5mM
HNO; (Trung Qudc)

- Thubc thir diphenylcarbazone (DPC —
Trung Quéc)

- Natri dodecyl sunphat (SDS — Trung
Qudc)

- Xetyl trimetyl amoni brom (CTAB —
Trung Quéc)

- Polysobat (TWEEN 80 — Trung Quéc)

- Dung dich clorua tiéu chudn 25 ppm; 250
ppm pha tir KCI (Merck - Dtrc)

- Dung dich KC1 0,01 mol/l theo tiéu chuin
DIN 38404 hoic ISO 7888 dung dé hiéu
chinh déu do d¢ dan dién LR 325/01 (Ptc).
- Dung dich NaNO; 0,5M (btrc)

2.3. Quy trinh phéan tich

Phuong phap do quang: Phuong phap duoc
thuc hién dua trén co s& do phé hép thu
quang phan tir UV-VIS ctia phirc thiy ngan
(II)-DPC va phan trng phan ly phtc thiuy
ngan (II)-DPC véi ion clorua [2].

N=N
Q N -
/C—o Hg +2ClI'+ 2H" ——>
Orer?
2

—— HgCl, +20 =C <NHNH@
S

Ly vao binh dinh muc ¢& 25 ml cac hoa
chit nhu sau: Hg*" 10“M(10 ml); DPC 0,4
g/l (6 ml) va SDS 0,1% (0,5 ml). Thém
tiép cac dung dich mau thuc véi thé tich
bién d6i tir 4 ml dén 8 ml, dinh mtrc dén
vach béng nude cat 2 1an. Po do hép thu
quang cua phuc thuy ngan (II)-DPC trong
moi truong mixen (SDS) ¢ budc song 530

nm.



Phuong phap dién thé st dung dién cuc
chon loc ion clorua: Tién hanh do dién thé
ctia nudc rira nguyén lidu bari cromat bang
may do pH/ION 3400i sir dung dién cuc
chon loc ion Cl 800 DIN Chloride
(PN#106661) va dién cuc so sanh:
ELY/BR/503 (Ag/AgCl), x4c dinh ndng do
clorua trong nudc rira thong qua gia tri dién
thé cia dung dich. Dung dung dich NaNO;
0,5M dé diéu chinh va duy tri luc ion.

3. KET QUA VA THAO LUAN

3.1. Téi wu héa diéu

clorua b%mg phwong phap phé hz"lp thu

kién xac dinh

phan tit UV-VIS trong méi treo'ng mixen
3.1.1. Khdo sat phé hdp thu ciia phirc thity
ngdn (II) — DPC trong méi truong cdc chat
hoat dong bé mat

Thudc thir DPC tao v6i ion Hg(I) phirc
mau tim kém tan trong nudc va thuong phai
chiét trong dung méi hitu co. Dé ting kha

ning hoa tan cta phirc ma khong can ding
phuong phap chiét trong dung méi hitu co
c6 tinh ddc hai, co thé sir dung cac chét
hoat dong bé mat két hop véi phuc tao
thanh mixen tan tdt trong méi trudng nude.
Tién hanh khao sat phd hip thu quang cua
phuc thuy ngan (II) — diphenylcarbazone
trong moi trudng c6 cac chit CHPBM khéc
nhau bao gébm: SDS (CHDBM anion),
CTAB (CHBBM cation), TWEEN 80
(CHDBM trung tinh) trong ving budc song
tir 400 nm dén 700 nm. Két qua duoc biéu
dién trong Hinh 1 cho thiy, CTAB ngin
can sy tao thanh cua phtrc thuy ngan (II)-
DPC, con TWEEN 80 khong lam tang kha
nang hoa tan ctia phirc trong nude. Chi co
SDS lam tang kha nang hoa tan ctia phtic
va lam ting d6 hip thu quang cua phirc
thuy ngan (II)-DPC vi vdy s& dugc chon
cho cac nghién ctru tiép theo.

0,500 : : 0600

Abs.
Abs.

0200 0.200

0.000 L L 0.000

1,000 : :

0200

0600

Abs.

0.z00

o

0.000 L L

400.00 500.00 G00.00 700.00 400.00 500.00 600.00 700.00 400.00 500.00 600.00 700.00
. nm.

nm.

a)

nm

¢

Hinh 1: Phé hdp thu ciia phirc thiyy ngan (II) — DPC trong cdc méi truong: a) ng cé
CHPBM; b) Phé TWEEN 80. ¢) SDS.

3.1.2. Khdo sat anh hudng cia pH dén su
tao phuc
Gia tri pH moi truong c6 anh hudng quan

trong dén kha ning hinh thanh phic va do

bén cta phire. Trén Hinh 2 biéu dién su anh
huéng cia pH trong khoang pH tir 2 dén 7
dén d6 hap thu quang cta phirc chat. Trong

mdi truong kiém Hg** d& bi thuy phan va
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trong thuc t& nghién ciru cho thiy ¢ pH<2
khéng ton tai phic Hg (II) — DPC. Tir két
qua nghién ctru cho thay, khi pH ting tir 2
dén 4, d6 hap thu quang c6 xu hudng ting
do khi d6 can bang tao phirc chuyén dich vé

phia tao thanh phirc bén, tuy nhién khi pH
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Hinh 2: Anh huéng cia pH dén dé hdp thu

quang cua phuee thuy ngan (II)-DPC
3.1.3. Khdo sdat anh hwong cia nong do
SDS dén sw tao phirc
Két qua khao sat sy anh huéng cua ndng do
SDS cho thiy khi ting ndng d6 SDS, do hip
thu quang ting do khi d6 nong d6 cic mixen
va ndng do phirc thuy ngan (II) — DPC duoc
tao thanh trén cac mixen ciling tang Ién. Tuy
nhién, ndng d6 SDS ting tao bot trong dung
dich va gay anh huéng lam giam do hap thu
quang. Trong khoang thé tich SDS 0,1% tir
0,3 dén 0,8 ml do hap thu quang khéng thay
d6i nhiéu va dat cuc dai khi thé tich SDS
0,1% 1a 0,5 ml. Vi vy ty 1& thé tich SDS
0,1%/DPC 0,4 g/11a 1/12 duwgc lua chon lam
ti 18 t8i uu cho qui trinh do.
3.1.4. Khdo sdat anh hwong cia nong do
thuéc thir DPC dén sw tao phirc
Khi ting thé tich dung dich DPC 0,4g /L tir
2 dén 5 mL, d6 hip thu quang cua phirc
Hg(II)-DPC ting, khong thay dbi nhiéu
trong khoang thé tich DPC tir 5 dén 7 ml
sau d6 giam khi tiép tuc ting thé tich DPC
1én qua 7 mL. Khi ndng d6 DPC ting, cin
bang phan tmg c6 xu hudng dich chuyén vé
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tiép tuc tang Hg”" bi thuy phan din dén lam
giam ndng d6 phirc va do hap thu quang.
Trong khoang pH tir 2 dén 4, d6 hép thu
quang 16n nhét va khong thay déi nhiéu, vi
vay chung t6i chon gia tri pH = 3 cho cac

khao sat tiép theo.

Thai gian, phit

Abs.

Hinh 3: D6 thi khao sdt dé bén ciia phirc
thuy ngan (I1) — DPC theo thoi gian
phia tao phic Hg (II) — DPC dan dén su
ting d6 hip thu quang. Tuy nhién, do DPC
ciing 12 hop chit c6 mau, nén khi néng do
DPC ting qua mirc s& gdy anh hudng dén
d6 hip thu quang cta phirc thuy ngan (IT) —
DPC va trong trudong hop cu thé nay 1a lam
giam do hip thu quang. Vi vdy chon ty 1&
thé tich SDS 0,1%:DPC 0,4 g/L:Hg*" la
1/12/20 (twong tGng v6i ty 1& s6 mol
Hg”:DPC = 1:10) cho cac khao sat tiép

theo.

3.1.5. Khdo sat anh huong thoi gian dén dg
bén cia phirc thuy ngan (II) — DPC

Tai pH = 3 va nhiét d6 phong, téc do hinh
thanh  phic  thuy ngan () -
diphenylcarbazone trong moéi trurong mixen
SDS kha nhanh. Két qua khao sat thoi gian
hinh thanh phirc mau dugc cho trong Hinh
3. Tir két qua khao sat nhan thiy trong thoi
gian khao sat khoang 70 phut, do hap thu
quang ctia phtre rat dn dinh, phirc twong déi
bén va 6n dinh nhat trong khoang thoi gian
tir 15 dén 40 phit.

3.1.6. Khao sat anh huong cua cdc ion



Trong nudc rira nguyén liéu bari cromat,
ngoai clorua con c6 cdc anion va cation
khac c6 thé c6 mit & dang hoa tan trong
dung dich nhu: Cr,0,%, CrO4”, SO, va K,
Ba®*, Fe*". Dung dich nudc rira nguyén liéu
bari cromat chi c6 ham lugng CI, K, Ba**
tuong ddi 16n, c6 thé dén vai chuc mg/I,
con cac ion khac chi ton tai & lugng vét. Dé
phép do duogc chinh xac, tién hanh khao sat
anh huong cta cac ion nay voi dung dich
clorua c6 ndng d6 1 mg/l. Két qua khao sat
cho thiy trong sb cac anion, SO,* ¢6 anh
huéng 16n nhit dén d6 hip thu quang,
Cr,0,” va CrO; it anh huéng dén do hip
thu quang cua dung dich khao sat. Tuy
nhién ham luong SO4> trong nguyén liéu
tbng hop bari cromat tuwong ddi thép
(<0,02%), Cr,0,~ va CrO,~ khong lam
phtrc thily ngan (II)-DPC bi phan ly ma chi
anh huong dén mau sic cua dung dich khi

D6 hap thu quang (AA)

Y=A+B*X
Parameter Value Error

lwong du 16n. Trong sb cac cation, chi co
Fe’' ¢6 anh huong 16n nhat dén d6 hip thu
quang ctia dung dich khao sat, Ba>" c¢6 anh
hudng khong dang ké va K™ hdu nhu khong
gy anh huong. C6 thé giam anh hudng cua
Fe’" dén do hap thu quang bing cach tién
hanh phan Gng tao phic thuy ngan (II) —
diphenylcarbazone trong mdi trurong axit &
pH ~ 3. Mit khac ham luong Fe*" c6 mit
trong nguyén liéu voi ham lugng <0,001%
nén c6 thé coi nhu khong anh hudng.

3.2. Panh gia phwong phip xac dinh
clorua b%mg phwong phap phé hz"lp thu
quang phan tir UV-VIS trong moi trueong
mixen SDS

Tién hanh khao sat khoang tuyén tinh xay
dung duong chuin xac dinh clorua trong
khoang ndng do clorua tir 0,2 dén 1,8 mg/l
thu dugc két qua nhu sau:

-0,00125 0,00152
0,09417 0,00151

SD N P

0,99923 0,00195 8 <0.0001

Noéng dé clorua, mg/I

Hinh 4: Po thi duong chuén xdc dinh ham luong clorua

- Khoang tuyén tinh: 0,2 dén 1,6 ppm.
- Phuong trinh hdi quy day du c6 dang nhu
sau:
y=(-0,00125+0,00152) +
(0,09417+0,00151)x

- Gi61 han phat hién va gidi han dinh luong:
LOD = 0,015 mg/l; LOQ = 0,051 mg/1

3.3. Ung dung phén tich miu that

Lay ngiu nhién miu nudc rira bari cromat
ctia mé nguyén lidu tir 1an 20 dén 1an 27 dé
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tién hanh xac dinh ham luong clorua. Xac
dinh clorua bang phuong phap do quang
nhu sau: Liy vao binh dinh mirc ¢& 25 ml
cac hoa chat: Hg*" 10*M (10 ml); DPC 0,4
g/l (6 ml) va SDS 0,1% (0,5 ml). Thém
tiép cac dung dich mau thuc véi thé tich
bién d6i tir 4 ml dén 8 ml, dinh mtc dén

vach bang nuéc cit 2 1an. Dé phuc 6n dinh

v6i thoi gian 15 phut, sau d6 do d6 hip thu
quang & budc song 530 nm. Ham lugng
clorua trong cac mau nay ciing dugc phan
tich dbi chirng bang phwong phap dién thé
st dung dién cuc chon loc ion clorua 800
DIN Chloride (PN#106661) thong qua gia
trj dién thé cua dung dich.

Bdng 3: Két qua déanh gid 2 phwong phdp xdc dinh clorua.

TT | Méu nwéc riza PP Do quang PP Pién cuc chon loc 1on
1 Lin 20 2.09£0,06 2124004
2 Lin 21 1.90£0.04 1.8240.04
3 Lén 22 1.75+0.03 1,78+0,04
4 Lin 23 1.68+0.04 1,7140,05
5 Lin 24 1.58+0,05 1,62£0.04
6 Lin 25 1.48+0.03 1.55+0.04
7 Lén 26 1.4140,03 1,3940.04
8 Lin 27 1.35+0.01 1,30£0,05
Dua vao cac két qua nghién cuu trén, dung TAI LIEU THAM KHAO

chuin ¢ dé so sanh gi4 trj trung binh cua hai
phuong phap cho thiy vé6i do tin cay thong ké
95% hai phuong phap co két qua twong tu
nhau. Nhu vdy, ddi véi mau nude rira nguyén
liéu bari comat chon tién hanh khao sat, nudc
rira tir 1an thir 21 ndng do clorua dat yéu cdu
theo tiéu chuén phén tich 1a <2 mg/1.

4. KET LUAN

Két qua nghién ctru thu duoc chimg to kha
ning tng dung phuong phap hip thu quang
phan tir cua phirc thiy ngan (II)-DPC trong
mdi trudng mixen SDS  dé xéac dinh clorua.
Phuong phap c6 thé ung dung phén tich
ndéng do clorua cic mau nudc ria nguyén
liéu bari cromat. Cong trinh nghién ctru gop
phin vao viéc mé rong cac phuong phap
xac dinh clorua trong cac linh vuc khac
nhau, tng dung hi¢u qua vao thuc tién, dic
biét 1a cho cac linh vuc san xuét cc san
phim hoa thuat ding trong Coéng nghiép
Quéc phong.
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