CONG NGHE

PHAN TICH HAM LUONG FLORUA TRONG NUOC THAI
CONG NGHIEP BANG PHUONG PHAP TRAC QUANG

ANALYSIC OF FLUORIDE CONTENT IN INDUSTRIAL WASTEWATER

BY THE SPECTROPHOTOMETRIC METHOD

TOM TAT

Bai bdo trinh bay két qua xay dung quy trinh phan tich florua trong nudc
thai bang phurong phép tréc quang s dung phitc nhdm-xilen da cam, &p dung
quy trinh nay dé& phan tich ham lugng florua trong méau nude thai khu cong
nghiép. Nguyén tc clia phuong phép dua trén sy gidm crong do mau clia phirc
mau Al(IIl) véi xylenol da cam (XO) khi c6 mét florua. Phuang phap nay dwoc &p
dung cho viéc xac dinh ham lugng florua dudi cac diéu kién thich hop (Ti 1€ AP
vaX0lal:1, budc song 555nm, pH =5,0, nén dién ly KNO, 0,1M). Khodng tuyén
tinh cla phurong phap tlr 0 - 3,0mg/l, LOD = 0,082mg/l, LOQ = 0,273mg/,
RSD% = 0,527% (n = 10). Phuong phap da dwgc tng dung dé phén tich ham
Irong florua trong mAu nurée thai cng nghiép cho két qué tot.

Tir khda: Nhom, xilen da cam, florua, phurong phép tréc quang.

ABSTRACT

This article shows the results of the process of fluoride analysis in waste
water by spectrophotometric method using the aluminum - xylenol orange
complex, applying this process to analyze the fluoride content in the industrial
wastewater samples. The rule of the method is based on a decrease of the color
intensity of the complex of Al(lll) with xylenol orange (XO) complex in the
presence of fluoride. The method was applied to the determination of fluoride
under the optimum conditions (A** and X0 ratio is 1 : 1wavelength 555nm,
pH = 5.0, KNO, 0.IM). The linear range of method from 0 to 3.0mg/l,
LOD =0.082mg/1, LOQ = 0.273mg/I, RSD% = 0.527 % (n = 10).
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1. MG BAU

Florua v&i ham lwgng cao trong nuéc thai ra moi truong
c6 thé gay hai truc ti€p dén cac cac loai thly sinh va gay 0
nhiém ngudn nudc. Bai voi co thé con nguoi florua can
thiét cho chéng lodng xwong va ngan ngira sau rang, tuy
nhién néu ham lvgng florua vwrgt qua ngudng cho phép sé
lam cirng khép, gidm can, gion xuong, thi€u mau va suy
nhugc co thé... [1].
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Nguyén Thi Thu Phuong®”, Nguyén Thi Kim Théu?

C6 nhiéu phuong phap phan tich florua khac nhau nhw
phuong phéap trac quang, phuong phéap dién thé si dung
dién cuc chon loc ion, phrong phap chuan dd complexon,
st dung dién thoai thong minh (smartphone) [2-5] trong
do6 phwong phéap trac quang dwoc sit dung phé bién do
phuong phéap c6 dd chinh xac cao, thiét bi don gian, dé
thuc hién. Trong phrong phap trac quang c6 nhiéu thuéc
thir da dwgc nghién cu dé phan tich ham lvgng florua
trong nuwéc nhw thudc thi zirconi-alizarin S, hgp chéat
xylenol da cam véi Zr*, thu6éc thir (sodium 2-
parasulfophenylazo)-1,8-dihydroxy-3,6-naphthalene
disulfonat (SPADNS), phtic nhém va thu6c nhudm
triphenylmetan (nhu chrome azurol B va malachite green),
phirc nhdm - resorcin [2,4,6,7]. Javad Zolgharnein va cong
si [4] cling da dé xuat phwong phap tric quang st dung
thuéc thir nhém - xilen da cam dé phan tich florua trong
mot s& mau nudc khoang & Iran [8], tuy nhién theo céc tai
litu ma chdng téi tra ctru dwgce thi cho dén nay chua cé
nghién clru nao xay dung phwong phap trdc quang st
dung thuéc thir nhém - xilen da cam dé phan tich florua
trong doi twvong nudc thai tai Viet Nam. Véi muc tiéu da
dang héa thudc thir phan tich florua trong nuéc thai & Viét
Nam, ching t6i da tién hanh xay dwng quy trinh phan tich
florua trong nudc thai bang phwong phap trdc quang st
dung phtrc nhdm - xilen da cam.

2. THUC NGHIEM
2.1. Thiét bi, dung cu va héa chat

- May do quang Spectro Thermo Scientific - My; May do
pH Han Na - Romani; Can phan tich Sartorius - Blrc; TG sdy
Memmert - Birc; Bé diéu nhiét Memmert - Buc.

- B6 loc hat chan khéng; cac dung cu thily tinh dung
tich khac nhau nhu c6c thiy tinh, binh dinh mtkc, binh tam
giac, lo thay tinh, pipet; Bép dién, ndi nhém, méat kinh déng
hé, gidy loc.

- Dung dich géc florua (F) ¢6 ndng do6 1000ppm, XO
5.10°M, AP 5.10°M, KNO, 0,1M, HNO, 0,1M, NaOH 0,1M.
2.2. Khao sat bu¢c séng thich hop

Khao sat buéc séng hap thu cuc dai ctia XO: Tién hanh do
quang & buéc song tir 300nm dén 600nm cda dung dich
X0 10°M, pH =5,0, nén dién ly KNO, 0,1M.
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Khao sat brdc séng hap thu cuc dai ctia phic mau APR*-
XO: Tién hanh do quang & bwdc séng tir 300nm dén 600nm
clia dung dich gom AF* 10°M, XO 10°M, pH =5,0, nén dién
ly KNO, 0,1M.

Khao sat buéc séng hap thu cuc dai cla phirc mau sau
khi cho F tac dung véi phiic mau AI** - XO: Tién hanh do
quang & budc séng tir 300nm dén 600nm cla dung dich
gbm F 0,5mg/I, AI** 10°°M, XO 10°M, pH = 5,0, nén dién ly
KNO, 0,1M.

2.3. Khao sat cac thong s6 thich hop cho qua trinh tao
mau Al** - XO

Qua trinh khao sat cac théng so thich hop (thoi gian tao
mau, pH, ti I& AP - XO) cho qua trinh tao mau AP - XO
dugc thyc hién theo quy trinh phéan tich chung sau (quy
trinh 1): Hat Vol AP* 5.103M, V,pl XO 5.10°M, diéu chinh
pH béang dung dich HNO, 0,1M va NaOH 0,1M t¢i khi pH
thich hgp. Chuyén vao binh dinh mic 50ml sau dé dinh
mirc 50ml bang KNO, 0,1IM. Tién hanh do quang & budc
séng 555nm & thoi gian nhat dinh.

2.4. Khao sat cac thdng s6 thich hgp cho qua trinh tao
mau AI** - XO khi ¢c6 mat F

Qua trinh khao sat cac théng so thich hop (thoi gian tao
mau, pH, ti 1é gitra F va AI** - XO) cho qua trinh tao mau APF*
- XO khi c6 mat F dwgce thuc hién theo quy trinh phan tich
chung sau (quy trinh 2): Hat 1,25ml dung dich g6c F 20
mg/I vao c6c 100ml, thém V,ul AF* 5.103M, V,ul X0 5.10°*M,
diéu chinh pH bang dung dich HNO; 0,1M va NaOH 0,1M
tai khi pH thich hgp. Chuyén vao binh dinh mic 50 ml sau
do6 dinh mic 50ml bang KNO, 0,1M. Tién hanh do quang &
butc song 555nm & thoi gian nhéat dinh.

2.5. Khdo sat khoang tuyén tinh va xay dung duong
chuan

Tién hanh khao sat sy phu thudc ctia mat dé quang
vao nong do florua trong dung dich trong khoang tu
0 - 4mg/l theo quy trinh 2 v&i cac théng so thich hop da
duoc khdo sat. T két qua thu dwoc xay dwng khoang
tuyén tinh, sau dé xay deng dwdng chuan trong khoang
tuyén tinh thu dugc.

2.6. X4c dinh dé 1ap lai, gi¢i han phat hién (LOD), giGi
han dinh lvgng (LOQ) ctia phuong phap

Tién hanh xé&c dinh do 13p lai clia phrong phéap bang
cach do lap lai 10 lan dung dich florua néng d6 1mg/I theo
quy trinh 2 véi cac thdng s6 thich hgp da dugc khao sat &
muc 2.4.

Tién hanh xac dinh LOD, LOQ béng cach tién hanh lam
thi nghiém song song 10 Ian trén mau trdng theo quy trinh
2 (khdng cho florua) véi cac théng so thich hop da duoc
khao sat @ muc 2.4.

2.7. Khao sat sy anh hudng ciia mot s6 ion toi phic mau
AP - XO khicoO mat F

Trong nudc, ngoai florua con c6 mat céc ion khac nhu
Ca*, Mg®, AI**, Fe**, CO,%, CI, vi vay chlng téi tién hanh
khao sat anh hudng cla cac ion nay dén qua trinh phan

tich florua trong nwéc bang cach tién hanh theo quy trinh 2
Vi cac thong s6 thich hop da duwgc khdo sat & muc 2.4,
trong dé dung dich phan tich dwgc bd sung ham lvgng
tirng chat khao sat anh huéng véi ndng do ting dan tur
0 -1000ppm.

2.8. Phan tich ham lugng F ¢6 trong mau nudce thai cong
nghiép theo phuong phap phurong phap tric quang st
dung thuGc thir AI** va XO

Mau nudc thai duoc 18y ngay 16/3/2017 tai ho thai khu
cong nghiép Tang Lodng, huyén Bao Théng, tinh Lao Cai.
Mau nudc sau khi 18y mau, bao quan va xi Iy mau theo
TCVN 6663 - 3 : 2008; 1SO 5667 - 3: 2003 bang cach loc so
b6, chuyén vao lo PE, bao quan déng lanh trong thung da,
dem vé phong thi nghiém bao quan ti€p trong tl dong,
mau da bao quan st dung trong vong 1 thang [9]. Trudc
khi thi nghiém tién hanh gia déng, loc mau qua mang loc
0,45um bang bd loc hat chan khdng, hat 5ml mau cho
vao c6¢c 100ml, thém vao 100l AP* 5.10°M, 100ul XO
5.10°M, diéu chinh pH cta dung dich bang hai dung dich
HNO; 0,1M va dung dich NaOH 0,1M t&i khi pH cla dung
dich bang 5,0, thém 5ml axit ascorbic 10%, chuyén vao
binh dinh mtc 50ml, dinh mirc 50 ml bang KNO, 0,1M.
Tién hanh do quang mau tai budc séng 555nm véi mau
tring tvong rng.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat buéc séng thich hop

Két qua khao sat buéc séng hap thu cuc dai cdia XO thu
duoc bwéc séng hap thu cuwe dai ctia XO la 440nm. Tai buéc
s6ng 555nm XO hau nhu khéng bi hap phu (A =0,008).

Két qua khao sat butc song hap thu cuc dai clia phiic
mau Al¥*- XO thu duogc bwdc séng hap thu cuc dai ciia AP*-
XO la 555nm.

Két qua khao sat buwéc song hap thu cuc dai clia phirc
mau sau khi cho F tac dung véi phiic mau AP - XO thu
duwoc buéc song hap thu cuc dai la 555nm.

Nhu vay, XO c6 budc séng hap thu cuc dai nhé hon
budc séng hap thu cuc dai clia phitc A" - XO va phirc khi
cho F tac dung voi phitic mau AP - XO twong d6i nhiéu
(115nm). Bong thoi phiic APt - XO ¢ buwdc séng hdp thu
cuc dai trung voi buéc séng hap thu cuwc dai clia phirc mau
khi cho F tac dung véi phirc A" - XO. Nhu vay nghién clu
qua trinh F tac dung véi phirc mau AP* - XO la nghién ctu
sy giam mau clia phitc APP*-XO do phirc nay tac dung véi F.
Diéu nay co thé duoc gidi thich nhw sau:

APR* + XO — phtc AP* - XO (phan (tng tao phirc mau
vang cam)

Phirc A" - XO + 6F — AIF* + XO (phan (ng lam giam
mau clia phtrc mau vang cam)

Céac nghién cliu ti€p theo chung toi khao sat qué trinh
xac dinh ham lvong F bang phic mau AIF* - XO tai budc
séng 555nm.
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3.2. Két qua khao sat cac thong sb6 thich hop cho qua

trinh tao mau AlI** - XO

Két qua khao sat cac thong s6 thich hgp cho qué trinh
tao mau AI** - XO la: Ti 1é AP* va XO thich hgp la1: 1, pH
thich hgp l1a 5 - 5,5, thoi gian bén mau thich hop 1a 0 - 50

phut (hinh 1), n&n dién ly 1a KNO, 0,1M.

Mat dé quang (A )
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Hinh 1. B0 thi biéu thi st anh hudng cla thoi gian dén mat do quang clia

phiic mau A+ - X0

3.3. Khao sat cac thong s6 thich hgp cho qua trinh tao

mau AI** - XO khi c6 mat F

Két qua khao sat théng s6 thich hgp cho qua trinh F
phan tng vai phirc mau A" - XO la: Luvgng phiéc mau AP* -
XO du so voi lwgng F, pH thich hop 1a 5 - 5,5, thoi gian F
phan (ng véi phirc mau AIF* - XO thich hop la 35-50 phat

sau khi tao mau (hinh 2), nén dién ly laKNO, 0,1M.
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Hinh 2. B0 thi biéu thi s anh hudng cla thoi gian dén mat do quang clia

phikc mau AI** - X0 khi cd métF

3.4. K&t qua xac dinh khoang tuyén tinh va xay dung

dwong chuan

Mat o quang (A )
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Hinh 3. Budng chudn cla F
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Khoang tuyén tinh thu dwgc cda phuong phap rong tr
0 - 3mg/l. Tién hanh xay dung dwdng chuan trong khoang
tuyén tinh nay thu dwoc phuong trinh dwong chuan co
dangy = - 0,1705x + 1,0178 véi R? = 0,9968 (hinh 3). Tir gia
tri cla R? cho thdy dudng chuén thu dugc c6 do tuyén tinh
cao, ¢ thé str dung dé phan tich florua trong mau that.
3.5. Kétqua khao sat do lap lai, LOD, LOQ

Két qua khao sat cho gia tri LOD = 0,082mg/l,
LOQ = 0,273mg/l, RSD% = 0,527% (n = 10). Vay phuong
phap c6 do lap lai tot, gidi han dinh lvong, gidi han phat
hién thap.
3.6. Két qau khao sat anh hudng ctia mot s6 ion téi phirc
mau AI** - XO khi cO mat F

Trong khoang nbng do cda Ca?*, Mg*, Al**, CO,%, CI
duwoc khao sat, két qua cho thay su &nh hwéng clia cac ion
nay téi phirc mau A" - XO khi c6 méat F la khong dang ké,
riéng Fe*" la gay anh hudng dang ké. Ngay khi néng do Fe**
la 5ppm thi gia tri mat do quang thu dwoc da giam 53,91%
so v6i khi khong cé Fe**. Khi thi nghiém cho thém axit
ascorbic 10% thi &nh hudng clia sit gan nhuw da bi loai trir
(mat do quang giam trong sai s6 cho phép 2,4%). Vi vay, khi
phan tich miu that ching téi loai bd anh hudng cla sat
bang axit ascorbic 10% .
3.7. K&t qua phan tich ham luong F ¢6 trong mau nuéc
thai cong nghiép theo phuong phap phuong phap tréc
guang str dung thudéc thir AI** va XO

Ham lwgng florua trong nwéc ban dau la C, (mg/l) duoc
tinh toan theo cbng thic:

Trong dé:

C: ndéng do florua tinh theo duong chuan (mg/l)

Vgm: thé tich dung dich dinh mirc (ml)

V,q. thé tich dung dich florua lay dé phan tich (ml)

Két qua phan tich thu dwgc ham lvgng florua trong cac
mau nuoc tir 3,92mg/I - 4,84mg/I. Theo quy chuén k¥ thuat
quéc gia vé nwéc thai cong nghiép QCVN 40:2011/BTNMT
[9] ham luvong florua trong cac mau nwdc thai tai hd thai
cum cdng nghiép Tang Lodng, Lao Cai déu nam trong tiéu
chuan cho phép.

Tién hanh phan tich florua trong 3 mau trén theo
phuong phép trdc quang s dung thudc thir Alizarin
Sunfonat - Ziconi dé déi chirng, két qua cho thdy sai sO
tvong déi gitra hai phwong phap nhé (sai s6 twong déi cao
nhét 1a 3,43%). Diéu do6 cho thdy phuong phép tric quang
str dung phitrc mau Al** - XO dé xac dinh ham lvgng florua
trong nudc thai la dang tin cay, c6 dé chinh xéc cao.

4. KET LUAN

Ké&t qua nghién ctru da khao sat dwoc cac diéu kién thich
hop dé st dung phtic mau Al(lll) véi xylenol da cam (XO)
phan tich florua trong nuéc béng phuong phap trac quang:
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budc séng hap thu cuc dai la 555nm, ti [é hdn hop AIF*- XO
thich hop la 1:1, thoi gian tao mau thich hop 1a 35 - 50 phat
& pH =5, - 5,5, nén dém KNO, 0,1M. Phuong phap c6 do
ldp lai t6t, gi6i han dinh lvgng, giéi han phat hién thap
(LOD = 0,082mg/l, LOQ = 0,273mg/l, RSD% = 0,527%
(n = 10)). Phuong phap dwgc ing dung dé phan tich ham
lwvgng florua trong nuéc thai cong nghiép cho két qua tét.
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