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Chat lugng nudc — Xac dinh nitrat —
Phan 2: Phucng phap do ph6° dung 4-Fluorophenol sau khi

chung cat

Water quality — Determination of nitrate

Part 2: 4-Fluorophenol spectrometric method after distillation

1 Pham viva linh vuc ap dung

1.1 Chat can xac dinh

Tiéu chudn nay qui dinh phuong phap xac dinh ion nitrat trong nudc.

1.2 Loai mau
Phuong phap nay dugc ap dung dé phan tich tat c& cac loai nudc, nhung chil yéu la nudc bi & nhiém va
nudc man.
1.3 Khoang xac dinh

/™~ C6 thé xac dinh duge ham lugng nita nitrat d&n py = 45 mg/l ding 5 mi phan mau thl, va cuvet ¢ chiéu
dai 10 mm. Khoang xac dinh nay cé thé dudc cai thién bang cach ding thé tich phan mau thlr va cu vét
cé chiéu dai quang hoc khac nhau. (Xem diéu 8).
1.4 Gidi han xac dinh

N&ng d6 nito nitrat p, = 0,22 mg/l.

1.5 Do nhay

Ham luong nita nitrat o, = 45 mg/l cho dd hap thu & khoang 1,4 don vi véi cuvet cé chiéu dai quang hoc
la 10 mm. '

1.6 Chat can tro

C6 thé loai bd dudc can trd cé kha nang do nitrit va clorua bang cach thém axit amidosulfonic va thiéc
(IV) sunphat tuong ng. Mét s& chat can tré nhat dinh, vi du nitrophenol, c6 thé chung ct va tao mau

cho phan cat. Con cac chat can trd khac.thi chua dudc biét.
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2 Nguyén tic

Phan Ung clia nitrat v&i 4-fluorophenol trong dung dich axit tao ra 2-nitro-4-fluorophenol. Thu lai hgp
ch&t nay tr hon hop phan (mg qua chung c&t hoi nudc cho di qua dung dich natri hydroxit. Do phd hap
thu clia phan cat § budc song 430 nm va xac dinh néng d6 nitrat clla mau thr & d6 thi hiéu chudn. Cach
khac. chiét hop chat trong toluen va sau dé chiét ngudc lai vao dung dich natri sunphit trudc khi do do

hap thu.

3 Thuéc thi

Trong qua trinh phan tich, chi st dung cac thudc thi loai tinh khiét phan tich, va chi diing nudc cat hoac
nudc ¢ do tinh khiét tuong duong. '

3.1 Toluen (CH,CeH). - N

Canh bao: Toluen Ia chat dé chay va rat doc khi hit phai. Tranh hit phai khi, hodc tiép xtc vdi da

va mit. P& xa khdi ngudn I{a.
3.2 Hén hgp axit amidosulfonic

Dung c6i va chay dé€ nghién 46 + 0,5 g natri sunphat (Na,SO,), 1,5 = 0,1 g natri clorua (NaCl) va 25 +
0,1 g axit amidosunfonic (NH,SO,H). Tron ky.

Bao quan trong binh chéng am.

3.3 Dung dich axit sunfuric, p = 1,74 g/ml.

Canh bao: Khi st dung hén hgp axit nay, phai deo kinh bao vé mit va mic quin 4o bio hiN\

Khéng dugc dung pipet dé hai hén hgp axii nay bing miéng.

L&y 250 £ 5 ml nuéc vao mét c8c thuy tinh 2 lit. C&n than va thém tu tr 750 + 10 ml axit sunfuric (p=

" 1,84 g/mi) vao nudc, vira khudy lién tuc va lam nguéi. Lam mat dén nhiét dé phong.

Bao quan trong chai thuy tinh ¢6 nat day kin.
3.4 Thiéc (IV) sunphat, dung dich géc

L&y 70 + 2 ml nudc vao trong céc thuy tinh 500 ml. Thém can than 300 £ 5 ml axit sunfuric (p = 1,84
g/ml) vao nudc, vira khudy vifa lam ngudi. Sau khi lam nguéi d&n nhiét d6 phong, thém 60 = 0,5 g thiéc
(I1) sunphat (SnSO,) vao hén hgp va hoa tan. Sau dé, thém tiing phan nhd va khudy lién tuc 30 + 1 ml
dung dich hydro peroxit 300 g/l. Sau khi hydro peroxit d& dugc thém vao hét, dun néng hén hop dén
diém sbi & phéa huy hydro peroxit du. Lam ngudi dung dich dén nhiét @6 phong.

Bao quan trong chai thuy tinh day kin.
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Mac dU khéng thé hoa tan hoan toan duge, nhung moét lugng nhd can trong thude thlr nay c6 thé dugdc

chap nhan. Cho nén khéng can thiét phai loc.
3.5 Thiéc (IV) sunphat, dung dich P.

Hoa tan 50 = 1 mi dung dich gdc thiéc (IV) sunphat (3.4) vao trong 1 lit axit sunfuric (3.3) trong mét
ong dong.

3.6 Thiéc (IV) sunphat, dung dich Q

Hoa tan 100 £ 1ml dung dich gé&c thi€c (V) sunphat (3.4) vao 1 lit dung dich axit sunfuric (3.3) trong

mot 6ng dong.
3.7 Thiéc (IV) sunphat, dung dich R

Hoa tan 200 + 2ml dung dich géc thiéc (IV) sunphat (3.4) vao 1 lit dung dich axit sunfuric (3.3) trong

mét 6ng dong.
3.8 4-Fluorophenol, dung dich 112 g/l trong 1,4-dioxacyclohexan.

Canh bao: 4-Fluorophenol 1a chat gay kich thich. Tranh ti€p xtc véi chat nay hodc dung dich
chira chat nay. 1,4-Dioxacyclohexan la chat dé gay chay, ddc khi hit phai va cé thé tao né

peroxit. Tranh hit phai khi nay.

Hoa tan 11,2 = 0,1 g 4-Fluorophenol (FC;H,OH) trong 100 + 2 ml 1,4-dioxacyclohexan (C,H;O,) (peroxit
tu do).

Bao quan trong binh thuy tinh day kin.

3.9 Dung dich natri hydroxit, khoang 8 mol/l.
Hoa tan 160 + 1 g natri hydroxit trong 500 + 5 ml nudc. Lam ngudi dung dich dén nhiét d phong.

B&o quan dung dich trong chai polyetylen.

3.10 Dung dich natri sunphit, 160 g/l
Hoa tan 40 = 0,5 g natri sunphit (Na,SO,) trong 250 = 2 ml nudc.

B&o quan trong chai thuy tinh day kin.

3.11 Natri sunphit, dung dich kiém | .

Trén 250 + 2 ml dung dich natri hydroxit (3.9) va 125 + 2 ml dung dich natri sunphit (3.10) va pha lo&ng
dén 500 ml bang nudc trong ng dong. .
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Bao quan trong chai polyetylen.

3.12 Natri sunphit, dung dich kiém loang

Phafioéng 200 = 2 mi dung dich natri sunphit kiém (3.11) thanh 1 lit bAng nudc vao trong mét &ng dong.
Bao quan trong chai thuy tinh day kin.

3.13 Dung dich natri hydro sunphit ¢c(HSO,) = 0,5 mol/l

Hoa tan 69 = 0,5 g natri hydro sunphit ngadm mét nudc (NaHSO,.H,0) vao trong 1000 + 10 mi nudc.

Bao quan trong chai thuy tinh day kin.

3.14 Nitrat, dung dich gbc, py = 1000 mg/I ’ ~
Hoa tan 7.218 + 0,001 g kali nitrat (KNO,) (trudc d6 dugc sdy & 105 °C trong it nhat 2 h) vao khoang
750 ml nudc trong binh dinh mdc dung tich 1000 ml. Lam day dén vach mlc bang nuéc.

Bao quén trong chai thuy tinh nhung khong qua 2 thang.
3.15 Nitrat, dung dich tiéu chuéan, py = 100 mg/!.

Dung pipét 18y 50 ml dung dich gdc nitrat (3.14) vao trong binh dinh miic dung tich 500 ml. Lam day

bang nudc dén vach muec.

Bao quan dung dich trong chai thuy tinh nhung khéng qua mét thang.

4 Thiét bi, dung cu

Cac thiét bj phong thi nghiém théng thudng, va -~
4.1 May do phd, c6 kha nang lam viéc & budc séng 430 nm va c6 cuvet cé chidu dai 10 mm.

4.2 Bép cach thuy, thich hgp véi binh nén dung tich 100 ml.

4.3 Thiét bj dung cho chung cat hoi nudc

4.4 Binh non, dung tich 100 ml, uu tién chon loai pht hgp cho viéc 1ap duge truc tigp vai thiét bi chung cat

noi nuéc.

4.5 Phéu tach, dung tich 250 ml.

5 Lay mau va mau

Mau phong thi nghiém phai dugc Idy vao chai thuy tinh hoic chai polyetylen va phai dudc phan tich
cang sdm cang tét ngay sau khi lay. Luu gif mau & khoang 2 °C dén 5 °C c6 thé bao quan nhiéu loai

mau, nhung phai kiém tra d& khing dinh ting loai mau.
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Mau phong thi nghiém cé chiia chat lo Iiing phai dugc dé Iang hoac dugc loc qua gidy loc soi thQ)’/ tinh
trudc khi ldy phan mau tha.

6 Cach tién hanh -

6.1 Phan mau thl

Dung pipet 18y 5 mi mau phong thi nghiém (Giéu 5).

6.2 Mau trang

Tién hanh thir mau trdng song song véi phép xac dinh, nhung ding 5 ml nudc thay cho phan mau thir.
‘ 6.3 Hiéu chuan

6.3.1 Chuan bi day dung dich hiéu chuan

Lan luct dung pipet hat, 2; 10; 20; 30; 40 va 45 m| dung dich nitrat tiéu chuan (3.15) vao mét day 6 binh
dinh mic dung tich 100 ml. Thém nuéc cho t&i vach mirc. Cac dung dich nay chira tuong tng 2; 10; 20;
30; 40 va 45 mg nitd nitrat trong lit.

Bao quan cac dung dich nay trong chai thuy tinh nhung khéng qua 1 tuan.

6.3.2 Tao mau

L&n Iugt diing pipét 18y 5 ml dung dich hiéu chu&n vao mét day 6 binh ndn khd dung tich 100 ml. Ding

pipet hut 1 ml axit sunfuric (3.3) vao tung binh (s dung dung cu rét an toan). Sau 4o, thém 1,0+ 0,1 g

hén hop axit amidosunfonic (3.2) va l&c binh cho dén khi hdn hgp tan hét. Bun néng cac binh trén bép
‘céch thuy & 70 °C dén 80 °C trong 15 + 2 min.

Pua binh ra khdi bép va thém vao 40 + 1 mi dung dich thi€c (IV) sunphat P, Q hoac R (3.5, 3.6 hoac
3.7), theo nhu ndng dé clorua trong mau da biét hodc du doan (xem bang 1). Lac hén hgp va lam ngudi

dén nhiét 36 phong.

Dling pipet thém 2 mi 4-fluorophenol (3.8) (dung dung cu rét an toan) va lAc manh binh. D& yén hén
hop trong khodng it nhat 1 h va sau @6 chuyén toan b lugng cac chét trong binh vao thiét bj chung cét

hoi, dling hai phan 5 ml axit sunfuric (3.3) dé trang binh.

Chu thich: N&u binh nén ndi truc tiép dugc vdi thiét bi chung cét, thi khdng can phai chuyén lugng chat trong
binh vao thiét bi chung cat. '



TCVN 7323-2: 2004

Bang 1
| Ham lugng clorua da biét
Dung dich
. hoac du doan
. thiéc (IV) sunphat
| | mg
P (3.5) Por < 7000
Q (3.6) 7000 < pg < 14000 _
R (3.7) 14000 < pg, < 28000

L&y 20 + 1 ml dung dich natri sunphit kiem (3.11) vao moét binh dinh mc 100 ml (binh nhan) va nhing
- 6ng hiing tir 6ng ngung cla thiét bi chung cat vao sau dudi mic cla dung dich nay trong binh. Cho hoi
nuGc vao thiét bi va chung cat dén khi thé tich chat 1dng trong binh nhan khodng 90 ml. Sau d6, ding
cung cap hai nudc. Chuyén binh nhan ra khdi 8ng hing va trang thanh ngoai 6ng bang mét it nudc va
cho chay vao trong binh nhan. Lam ddy binh nhan dén vach mitc bang nudc.

6.3.3 Do phd

L&c manh binh va sau d6 do d6 hap thu cla dung dich & 430 nm trong cuvet c6 chiéu dai 1a 10 mm.
Dung nudc trong cac cuvet déi chiing.

6.3.4 Dung dudng chuin

L&y d6 hdp thu clia dung dich hiéu chusn (6.2) tri di dd hép thu clia dung dich trdng va dung dd thi cla
d6 hap thu dya theo néng dd nita nitrat, bidu thi b&ng miligam trén lit. DS thi nay phai tuyén tinh va phai

di qua diém géc.

~
6.4 Xac dinh

Tién hanh thao tac theo 6.3.2 va 6.3.3, dang mét binh nén dung tich 100 ml va phan mau thir (6.1) thay

cho dung dich hiéu chuan.

7 Biéu thj két qua
7.1 Tinh toan
D6 hap thu cla nita nitrat trong phan mau thir, A,, dugc tinh theo coéng thic:
Ay = A, - A,
trong doé
A, 1a d6 hap thu cla phan mau thir (6.4);

A, la d6 hap thu clia mau trang (6.2).
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Xac dinh néng dé nitd nitrat, py, tinh bang miligam trén lit tuong (ng véi dd hap thu A, tir dudng chun
(6.3.4).

Két qua cé‘thé’ dudc biéu thi theo cac cach khac nhau (xem bang 2).

Bang 2
¢(NGy) Pros” P
mmol/l mg/l mg/|
¢(NOy) = 1 mmol/l 1 62 14,01
Pros- = 1 mg/l 0,0161 1 0,226
oy = 1 myall 0,0714 . 4,427 ’ 1

- Vidu:
Nong do ion nitrat pyes- = 1 mg/l tuong ng Vi néng dd nita nitrat py = 0,226 mgl/l.
7.2 Do chinh xac

7.2.1 Db lap lai

D6 18ch chuén lap lai khi xac dinh' p, = 44,7 mg/! 1a 6,26 (Bac tu do 1a 13).

7.2.2 Db tailap

Do 1éch chuén tai lap dudc xac dinh trong cac thi nghiém lién phong thi nghiém va dudc trinh bay &

bang 3.
e Bang 3
MU Ham lugng nitrat, p, bo lech chuan téng Bac ty do
mg/| mg/l
Nudc uéng dugc : 2,6 0,37 7
Nudc ngam 5,8 0,39 5
NuGC bé mét 10,2 0,88 5
NUSC thai 15,9 1,18 6

8 Trudng hop dac biét

Khoang ap dung clia phuong phap nay co thé thay d&i do dling cac thé tich phan mau th{ khac nhau va

cac cuvét co chiéu dai khac nhau dudc dua ra & bang 4.

U Dir liéu 13y tir Lién barg Dirc
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Bang 4
Khoang ap dung cai tién Thé tich phan mau th{r Chiéu dai cla cuvét ]
mg/l ml ‘ mm
<2 10 40 hoac 50
o< 120 . 2 10

Trong ca hai trudng hap, qui trinh van gilt nguyén nhu qui dinh & diéu 6 ngoai trir su thay déi cla thé
tich phan mau thr va chiéu dai cla cac cuvet. Tién hanh hiéu chuén dung it nhat sau dung dich hiéu
chun bang trong khoang ap dung da chon. Cac dung dich hiéu chudn nay phai dugc chuan bi tur dung
dich nitrat tiéu chué’n'(3.15) hodc dung dich nitrat g&c (3.14), néu thuan tién. -

9 Luuy cla qui trinh
Thay thé cho chung cét, qui trinh chiét sau c6 thé duoc ding.

Tién hanh cach xac dinh (6.4) dén khi thém dung dich 4-fluorophenol. Ladc manh binh. D& yén hén hop
it nh&t 1 gio va sau d6 chuyén dinh lugng toan bd cac chét trong binh vao phéu tach 250 ml, ding hai
phan 5 ml axit sunfuric (3.3) dé trang binh. Thém 10 + 1 ml toluen (3.1) vao phéu tach va lic trong

khoang 5 + 1 min. D€ yén cho tach pha va gan bd 16p chat 1dng & dudi.

Thém 20 = 1 ml dung dich natri hydro sunphat (3.13) va I3c nhe trong khoang 1 min. Gan bd I6p chat
I6ng & dudi va ding pipet thém 100 mi dung dich kiém natri sunphit loang (3.12). L4c phéu tach trong
khoang 5 = 1 min va dé tach pha.

, - S
Do d6 hép thu ctia I6p chat 16ng.
Tién hanh phép thi mau tréng va qui trinh hiéu chudn theo cach tuong tu.

D06 nhay cla phudng phap tang lén gap nam lan néu dung 20 ml dung dich natri sunfit kiém lodng dé

chiét sau cung.

10 Bao cao két qua
Bao cao két qua can gdm nhiing thdng tin sau:
“a) Vién dan tiéu chuan nay;
b) Nhan biét chinh xac mau thdr:
c) Céc chi tiét vé bao quan mau thi nghiém trudc khi phan tich:

d) Néu d6 lap lai dat dugc cla phong thi nghiém khi diing phuong phap nay;
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Két qua dudc ghi bang chi tinh theo py, tinh bang miligam trén lit ho&c theo pyos. tinh bang
miligam trén lit hoac ¢(NOjy) tinh bang milimol trén lit.
B4t ky sai khac nao so vdi trinh tu ctia tiéu chudn hoac bt ky tinh hudng nao cé thé anh hudng

téi két qua.
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