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NGHIEN CUU ANH HUONG CUA MOT SO ION PEN VIEC XAC PINH

HAM LUQNG PHOTPHAT TRONG NUOC TU NHIEN

Tran Thi Thanh Thay', Ping Thi Thay Hat®
L2 Treong Bai hoc Lam nghiép

TOM TAT

Nuéc tu nhién bi 6 nhiém boi photphat gay nén hién tugng phii dudng, 1am chai ctng dét. Khi 4p dung phuong
phap tric quang tao Axit Molybdovanadophotphoric ¢ xac dinh photphat trong nudc, sy 6 mat ciia mot sd ion
kim loai ¢6 thé lam anh huong dén két qua do mat do quang. O diéu kién tdi wu dé xac dinh photphat bing
phuong phap trén véi bude song 470 nm, trong thoi gian 10 — 60 phit, véi khoang ndng do photphat 1a 1 - 30
ppm thi mat d6 quang phu thudc tuyén tinh vao néng do; Tai néng dd photphat 1a 20 ppm, cac ion Ca2+, Mn%,
AsO,” khong anh hudng téi phuwong phap phén tich, Fe’* ¢6 nong d6 dudi 50 ppm khong anh huong déng ké
dén phuong phéap phan tich, ndng d6 Fe*" 16n hon 50 ppm lam ting d6 mat 6 quang; Cac mau nude thuc té tai
khu vuc Chuong My - Ha Noi déu ¢6 ham luong Fe’* < 50 ppm nén khong anh huong dén két qua phan tich
ham lugng photphat, cAc miu nuéc mit c6 ham lugng photphat cao hon 37,8 lan so véi QCVN 08-MT:
2015/BTNMT, cic mau nude ngdm tai khu vue nay déu c6 ham lugng PO, nho hon mirc khuyén cao.

Tir khoa: Anh hwéng ciia ion kim loai, hAm lwgng photphat, nwée tw nhién, 6 nhiém nwée, phwong phap

do quang.

I. DAT VAN PE

Nudc 1a tai nguyén thién nhién quy gia, la
yéu td khong thé thiéu duoc cho moi hoat dong
séng trén trai dat. Viét Nam tuy la xr s¢ nhiét
d6i nhung ngudn nudc sach dang ngiy cang
can kiét vi nhiéu Iy do khac nhau, trong do cé
van dé nhiém ban ngudn nudc do qué trinh san
xuét va sinh hoat ciia con nguoi. Cac hoat dong
cong nghiép nhu san xudt xa phong, kem danh
rang, bat Itra, cong nghi¢p dét may, xir 1y nudc
va ddc biét 1a san xuét va sir dung phan boén da
thai vao ngudn nudc mot luong 16n cac chat
doc hai, trong do c6 cac dang cua ion photphat
(sau day goi chung la photphat). Chung s€ lan
truyén va tich lily trong dt, nudc va cc san
phim nong nghiép dudi dang du luong phan
bon va thude bao vé thuc vat.

Photphat thudng c6 mit trong cic ngudn
nudc ty nhién, hoat dong sinh hoat va san Xuét
ctia con ngudi dd lam gia ting nong do cac ion
nay trong nudc. Khi c6 mit trong nudc & ndng
do twong dbi 16n, cung véi nito, photphat s&

giy hién tugng pht dudng. Ban dau 1a sy phat

trién bung nd cua tao, mot luong 16n bun ling
duoc tao thanh do xac cua tdo chét. Dan dan,
hd s& trd thanh ving dam 1y va cubi cung la
vung dat kho, cudc sdng cua dong vat thuy
sinh trong ho bi ngimg tré. O nhiém photphat
con 1am chai cimg dat. Photphat con c6 thé
kich thich cac khdi u ¢ phdi phat trién. Do d6
viéc nghién cuu, tim hiéu xé4c dinh ham lugng
photphat trong nudc, ciing nhu khao sat cac
yéu t6 anh huong dén viéc xac dinh photphat
quan trong. Dé kiém soat hién tuong phu
dudng Dich vu Nudc Corporation Swaziland
(SWSC - M¥) khuyén c4o ham luong PO, - P
< 1,0 mg/l cho nuéc udng trong khi E.C. dua ra
mot mic dan 1a 0,5 mg/l (Fadiran. A.O.,
Dlamini S.C. and Mavuso. A., 2007).

Viéc phan tich dinh lugng photphat da duoc
dat ra va thyc hién tr lau nhu phuong phap
khéi lugng, phuong phap chuan d¢ - axit bazo,
phuong phap quang phd va hip thy phan tir
(Quan Cam Thay, 2011). Trén thé gii va &
Viét Nam, hdp thu phan tir 1a phuong phap
dang dugc su dung rong rai, co nhiéu vu diém
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va cho két qua kha quan. Trong nghién ctru
nay da st dung phuong phap so mau axit
vanadomolybdophophoric xac dinh photphat vi
phuong phap nay cho phép xac dinh ndng do
chit & khoang 10 +10° M phui hop véi ham
luong photphat thong thuong c6 mat trong moi
truong nudc tu nhién. Mat khac phuong phap
nay khong doi hoi cac hoa chat phan tich can
phai bao quan trong cac diéu kién thich hop
nhu khi st dung phuong phap axit ascorbic:
dung dich axit ascobic bén trong 1 tuan khi gitt
& 4°C, do @6 phai thuong xuyén pha lai dung
dich. M6t s6 diéu kién tbi uu ctia phuong phap
va khdo sat anh huong cua ion la da dugc
nghién ctru. Cac ion Ca®’, Mn®", Fe’* ¢6 kha
ning tao két ta v6i cac dang cua ion photphat,
cac ion ¢6 mau c6 kha nang hap thy mau t6t &
gan budc song 470 nm ciing ¢6 kha ning lam
tang mat do quang khi dinh luong phophat. Ion
asenat 13 mot ion dong dang véi photphat, du
doan co thé anh huéng dén qua trinh tao phirc
méau. D6 13 1y do dé nghién ciru ndy xac dinh
anh huong cu thé cua tung ion la dén viée do
quang photphat.
II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap xac dinh photphat

Nong d6 photphat duoc xac dinh bang
phuong phap so mau trén may do phd UV
Novaspec II (Anh). Trong mdi trudong axit,
ammoni molipdat phan Uung vo6i ion photphat
tao thanh molipdophotphoric. Vanadi c6 mat
trong dung dich s€ phan Ung voi axit trén tao
thanh dang vanadomolybdophotphoric c6 mau
vang, cuong do mau cua dung dich ti 1€ thuan
v6i ndng do photphat:

H,PO,+ 12M00O,” +3NH [+ 21H" —
(NH,), H,| P(Mo,0,), |+10H,0.

Do d6 hip thu quang cua phirc mau ndy tai

budc song tdi wu. Phuong phap nay co thé xac

dinh néng do thép téi 0,2 mgP/L trong cuvet
lecm (Nguyén Thi Thanh Hai, 2016).
2.2. Nghién ctru do chinh xac ciua phwong
phap
Pé danh gia d6 dung cua phwong phap
chung t6i tién hanh pha cac méau gia dinh co
ndng do photphat xac dinh, thém thudc thir va
do d6 hip thu quang trong khoang thoi gian
bén cia dung dich phirc tai budc song toi wu.
Tinh ndéng d6 photphat trong mau bang phuong
trinh dudng chuin di duogc xay dung trude do.
Sai s6 cua phép do duoc tinh theo cong thirc:

G G

S(%) = .100

2

Trong d6: S: Sai sb tuwong ddi (%), Ci:
Nong d6 noi suy theo duong chudn, C,: Nong
do da pha.
2.3. Nghién ctru anh huwéng caa ion la dén
viéc cic dinh ham luwgng photphat

Pé khao sat anh hudng cua cac ion dén qua
trinh xac dinh photphat, chiing t6i da tién hanh
nhu sau: Pha cac dung dich c6 ndng do
photphat c6 dinh 14 20 ppm v&i sy c6 mat clia
mdi ion la c6 ndéng do ting dan; tao phirc mau
ctia photphat; xem xét su thay d6i Abs dé danh
gia mirc d6 anh hudng cua ion la dén két qua
do photphat.
III. KET QUA VA THAO LUAN
3.1. T6i wu héa mot s6 diéu kién xac dinh
photphat bang phwong phép do quang

a) Khdo sdt buede séng toi wu

Dé khao sat bude song hép thu cuc dai cua
phirc mau, ching t6i tién hanh tao phirc mau
ctiia dung dich photphat 20 ppm va do do hip
thu quang & cac budc song khac nhau trong
khoang thoi gian bén ctia phirc mau (khoang
25 phat). Két qua thu duoc biéu dién trén hinh
1,dung dich phtric c6 do hép thu quang cuc dai
tai budce song 470 nm.
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Hinh 1. Xac dinh buéc séng tdi vu

b) Khdo sdt dg bén ciia phirc mdu

Dé khao sat anh huong thoi gian dén do bén
ctia phirc mau, ching t6i tién hanh do do hip
thu quang cua dung dich phirc g véi ndng do
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photphat 20 ppm tai budc song 470 nm & cac
khoang thoi gian khac nhau. Két qua duoc biéu
diéntrén hinh 2, phirc mau bén trong khoang
thoi gian tir 10 +~ 60 phut.
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Hinh 2. Xéc dinh thoi gian t6i vu

¢) Xay dung dwong chudn
Pudng chuan xac dinh photphat dugc xay
dung trong khoang nong d6 1 + 30 ppm. Két

0,2
0,15 | y=0,005x + 0,003
R? = 0,995
8 o1
2 o
0,05
0
0 5 10

qua dugc biéu thi trén hinh 3. Trong khodng
ndéng d6 khao sat, Abs phu thudc tuyén tinh
vao nong do photphat.
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Hinh 3. Puwong chuin xic dinh photphat (1 + 30 ppm)
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3.2. Khao sat do chinh xac cia phwong phap

Két qua khao sat d6 chinh xac cia phuong
phap trinh dugc bay trong bang 1. Sai sb cua
phép do tuong dbi nho va déu thip hon 0,5%.
Thong qua cac budc danh gia (khoang tuyén

tinh, budc séng va thoi gian tdi wu, do chinh
xé4c) cho thiy phuong phéap tric quang tao axit
molybdovanadophotphoric 1a phuong phap
phan tich on dinh, d6 chinh xéc cao, phu hop
v6i xac dinh vi luong chit trong mau.

Bang 1. Khéo sat d chinh xac cia phwong phap

Nong do thuc Nong do Sai s0
" (ppm) Abs di suy (ppm) (%)
1 10,08 0,063 10,12 + 0,40
2 20,16 0,121 20,12 - 0,20
3 40,32 0,238 40,29 - 0,07
4 60,48 0,354 60,29 -0,31
5 80,64 0,471 80,46 -0,22

3.3. Khao sat anh hwéng cia ion la

Anh huéng cua timg ion la 1én két qua xac
dinh photphat duoc thé hién trén bang 2 va
hinh 4. Két qua thu dugc cho thdy, ¢ ndong do
photphat 14 20 ppm, céac ion Ca’>", Mn**, AsO,
anh huong khong dang ké toi két qua do Abs
phan tich PO, sai s6 < 5% khi ndng d6 khao

sat cua ion la < 600 ppm. Trong khi do, ion
Fe’" ¢6 ndng d6 nho hon hodc bang 50 ppm thi
khong anh huéng dang ké dén két qua do mat
d6 quang, nhung khi ndng d6 Fe*'trén 50 ppm
trd 1én thi lam tang do hap thu quang véi sai s
do Abs vuot trén 8%.

Bang 2. Anh huéng ciia ion la dén két qua do Abs

((r:nMg"/zl; Abs ("i») (frfgafﬁ AP o ((rjrfg% Abs (;) ((I;Fgejf) Abs (;)
1 0 0,122 0,0 0 0,122 0,0 0 0,112 0,0 0 0,124 0,0
2 2 0,121 0,8 2 0,125 2,4 2 0,113 0,9 2 0,125 0,8
3 10 0,126 3,2 10 0,125 2.4 10 0,114 1,9 10 0,126 1,6
4 30 0,123 0,8 30 0,125 2,4 30 0,115 2,7 30 0,127 2,4
5 50 0,128 49 50 0,126 3,2 50 0,115 2,7 50 0,127 2.4
6 100 0,124 1,6 100 0,124 1,6 100 0,115 2,7 100 0,134 8,1
7 200 0,126 3,2 200 0,124 1,6 200 0,113 0,9 200 0,134 8,1
8 300 0,126 3,2 300 0,124 1,6 300 0,113 0,9 300 0,138 11,3
9 400 0,128 49 400 0,122 0,0 400 0,112 0,0 400 0,151 21,8
10 500 0,122 0,0 500 0,124 1,6 500 0,112 0,0 500 0,154 24,2
11 600 0,128 49 600 0,126 3,2 600 0,112 0,0 600 0,168 35,5
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Hinh 4. Anh hwéng ciia ion la dénAbs

Muc do anh hudng khac nhau cua cac ion
1én két qua do Abs duoc giai thich nhu sau:
mic du ion Ca®", Mn>" va Fe’" ¢6 kha ning tao
két ta véi ion PO,”, nhung do phan tng tao
phttc mau vang cua photphat thuc hién trong
moai truong axit tao boi dung dich HCI nén cac
ion photphat bj proton héa chuyén thanh
hidrophotphat va dihidrophotphat, giam kha
nang tao két tia. Hon nira, d6 bén cua phtrc
giita photphat v6i thudc thir cling 1am can bang
két tia chuyén dich theo chiéu hoa tan két tua.
Ton AsO,” ciing dugc nghién ciru anh huéng
1én két qua dinh tinh photphat do hai ion nay
ddng dang. Tuy vdy, két qua cho thiy su co
mit cua ion asenat khong anh huéng dang ké
dén két qua do quang, ching t6 sy co6 mit cia
jon asenat khong anh hudng dén su tao phirc
méu cua photphat. Khi ting dan nong do cac
ion la, sai sb ting giam khong theo mot chiéu
do c6 nhiéu anh hudng tich hop 1én két qua do
Abs (anh hudng dén tao phic mau, sy két tua,
moi truong...). Nguyén nhan cua anh huong
cta ion Fe'* voi ndng d6 trén 50 ppm 1én két
qua dinh tinh photphat 13 do ion Fe’" trong
nudc ¢ dang hidrat hdéa c6 mau vang, c6 kha
ning hap thy tuong ddi tt budc séng 470 nm

nén lam tdng Abs cua dung dich mau.

Vi vay, khi x4c dinh ham lugng photphat
trong cac mau nudc, dic biét 1a nude ty nhién
vOi su ¢ mat phé bién cta ion Fe3+, can Xac
dinh ham lugng Fe'™ trudce khi x4c dinh PO,
Tir d6 c6 phuong an loai trir ddu hiéu can tre
(néu c6) trudc khi tién hanh dinh luong
photphat. Dé loai bo Fe®", c6 thé dung cac chat
che chén tao phirc khong mau véi Fe’™ nhung
phai dam bao yéu t6 chon loc.

3.4. Xac dinh ham lwgng photphat trong
mdt s6 miu nwée tw nhién

Mau nudc tu nhién duogc léy tai cac khu vuc
khac nhau trong khu vuc huyén Chuong My,
Ha Noi va tuan theo TCVN Vi_TCVN6202-
2008 hién hanh (Tiéu chuin qudc gia, 2008).
Cac mau nude ty nhién dugc ldy gdm 3 miu
nuéc mit (NM1 d&én NM3), 6 miu nude giéng
dao (GD1 dén GD6), 7 mau nude giéng khoan
(GK1 dén GK7). Mau sau khi ldy vé duoc xu
ly, phén tich dinh luong ion Fe*" trudc khi tién
hanh phan tich photphat. Viéc xac dinh ham
lwong Fe’* trong cac mau dugce tién hanh theo
phuong phép tric quang: Fe'™ tao phirc mau
vang cam voi axit sunfosalixilic trong moi
truong pH = 9+11 (Tran Thi Thuy Duong,
2009). Két qua phén tich ham luong Fe'™ trong

cac mau nudc da lay duogc thé hién trong bang 3.
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Bing 3. Két qua phén tich ham lwgng Fe3+ trong cic miu nuéc ty nhién

Miu NMI NM2 NM3  GPb1 Gb2 Gb3 Gb4 Gb5
Cra- (ppm) 0,37 0,53 0,23 KPH 0,06 0,04 KPH 1,20
Miu GDb6 GK1 GK2 GK3 GK4  GK5 GK6  GK7
Cra (ppm) 0,29 0,29 0,10 0,03 0,07 KPH 0,65 0,08

Cin ¢l vao s6 liéu bang 3 chiing t6i thay tat
ca cac mau nudc d3 chon déu c6 ham luong
Fe’" < 50 mg/l, ham lugng Fe’* bién ddi phu
thudc loai mau, do sdu ldy mau, moi trudng
xung quanh. Theo két qua khao sat & trén, ion

Fe’" khong anh huéng dén két qua phéan tich
ham luong photphat. Do vdy chung tdi tién
hanh cac thi nghiém tiép theo dé phan tich ham
luong photphat.

QCVN 08-
STT Miu Cros. Cr MT:
(mg/l) (mg/l) 2015/BTN
MT
1 MN1 0,347 59,07 19,28 0,5 mg/l
2 NM2 0,348 59,25 19,33 0,5 mg/1
3 NM3 0,341 58,05 18,94 0,5 mg/l
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Hinh 5. Két qua phén tich ham lwong photphat trong miu nwéc mit

Tir két qua phan tich ham lugng photphat
trong cac mau nudc mit va dua theo tiéu chuin
QCVN 08-MT: 2015/BTNMT, cac mau nuSc
mat c6 ham luong PO,> > 58 mg/l (twong tng
voi lugng P > 18,9 mg/l), ham lugng nay lon
hon so véi tiéu chuin nude mit sit dung cho
muc dich giao thong thuy va cac muc dich

khac voi yéu cau chat luong nude thap (P < 0,5
mg/l) 1a 37,8 lan. Nguyén nhan ham luong
photpho 16n trong cidc mau nudc mat 1a do cac
khu vuc nay gan dong rudng, 6 nhiém nay chi
yéu xuét phat tir hoa chit sir dung trong canh
tac nong nghiép: phan bon, thuc bao vé thuc
vat, thudc trir sau...

Biang 4. Két qua phén tich ham hrgng photphat trong miu nuwéc giéng

MAu Abs

Khuyén cao

Cross- (mg/l) Cp (mg/l) PO -P mg/l
4 Gbl 0,006 0,29 0,09 <0,5
5 Gb2 0,004 <0,12 <0,04 <0,5
6 GD3 0,011 1,16 0,38 <0,5
7 Gb4 0,006 0,29 0,09 <0,5
8 GD5 0,006 0,29 0,09 <0,5
9 GDb6 0,006 0,29 0,09 <0,5
10 GK1 0,006 0,29 0,09 <0,5
11 GK2 0,006 0,29 0,009 <0,5
12 GK3 0,004 <0,12 <0,04 <0,5
13 GK4 0,006 0,29 0,09 <0,5
14 GK35 0,004 <0,12 <0,04 <0,5
15 GKé6 0,004 <0,12 <0,04 <0,5
16 GK7 0,004 <0,12 <0,04 <0,5
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Trong cac quy chuin cia Viét Nam, khong
¢6 quy dinh vé ham luong photphat trong nudc
uéng, nudc sinh hoat. Dich wvu Nudc
Corporation Swaziland (SWSC — M) khuyén
c4o ham lugng PO,> - P < 1,0 mg/L cho nuéc
udng, E.C. dua ra mot mirc khuyén cdo twong
ung la 0,5 mg/l (Fadiran. A.O., Dlamini S.C.
and Mavuso.A., 2007). Nhu vdy, tat ca cac
miu nudc ngdm & d6 sau khac nhau tai khu
vuc Chuong My, Ha Noi déu c6 ham luong
photpho nhé hon muc khuyén céo.

IV. KET LUAN

Céc diéu kién t6i wu x4c dinh photphat bang
thudc thir Mo (VI) d3 duoc xac dinh: Phd hip
thu anh séang cua phirc mau dat cuc dai ¢ bude
song 470 nm; d6 bén cua phirc mau giira
photphat va thudc thir Mo (VI) 1a 10 - 60 phut;
trong khoang ndng do photphat 1a 1 + 30 ppm
Abs phu thudc tuyén tinh vao nong do. Khao
sat do chinh xac ciia phuong phéap cho thiy sai
s6 cuia phép do tuong ddi nhé va déu thip hon
0,5%.

Khao sat anh hudng cua céac ion la dén viéc
xac dinh ham lugng photphat trong nudc tu
nhién cho théy: cac ion Ca2+, Mn2+, AsO, +
anh huong khong déang ké téi phuong phéap
phan tich, Fe’ ¢6 ndng d6 dudi 50 ppm khong
anh huong nhung khi ndng d6 Fe'* dat trén 50
ppm tré 1én s& lam ting do hip thu quang.
Nghién ciru di giai thich nguyén nhan dan dén
anh huong dang ké cua ion Fe' dén két qua do
photphat va dé xuat giai phap giam thiéu anh
hudng can tré do6 1én phuong phép do.

Anh huodng cta ion la dén két qua xac dinh
photphat s& dugc két ludn diy da hon néu
nghién ctu thém anh hudng cia cac ion khac
c6 trong nudc ty nhién (NH", NOs,, Cu®"...)

va xem xét ¢ cadc nong do khac nhau cua ion

photphat.

Nghién cuou da phan tich ham lugng
photphat va danh gia duoc muc do 6 nhiém
photphat trong cac mau nudc thuc té tai khu
vuc Chuong My, Ha Noi: Tat ca cac miu déu
¢6 ham luong Fe’™ < 50 mg/l nén khong anh
huong dén két qua phép phan tich ham luong
photphat. Cic mau nudc mit bi 6 nhiém
photphat twong d6i nang, ham lugng P vuot
37,8 1an so v6i QCVN 08-MT: 2015/BTNMT
nhung ham luong phothat trong cac mau nudc
ngdm & miic an toan.
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SUMMARY

The natural water polluted by phosphate causes the eutrophication and hardened soil. The presence of some ions
can influence the analysis of phosphate content using spectrophotometric method that based on the formation of
Molybdovanadophotphoric acid. At the optimized conditions, the wavelength was measured at 470nm during
10-60 minutes, the absorbance of Molybdovanadophotphoric acid is found to be proportional to the amount of
PO,> present in the concentration range 1 - 100ppm. At the concentration PO,* of 20ppm, Ca*" or Mn?" ions
had no effect on this analytical method. When the concentration of Fe’“was under 50ppm, it does not affect the
absorbance, while in case its concentration was higher than 50ppm, the absorbance increased. Because all of
the natural water samples obtained in Chuong My, Hanoi had the ferric ion content that was smaller than 50
ppm, there should be no effect on the analytical results of phosphate content. The phosphate content in the
samples of surface water was 37.8 times higher than the standard concentration mentioned in QCVN 08-MT:
2015/BTNMT while in the samples of ground water was smaller than the recommended level.

Keywords: Influence of metallic ions, natural water, optical measurement methods, phosphate content,
water pollution.
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