TIEU CHUAN XAY DUNG TCXD 81 : 1981

Nudc dung trong xay dung -
Cac phuong phap phan tich héa hoc

Used water in building - Methods for chemical analysis

Nguyén tac chung
Tiéu chudn nay quy dinh nhitng yéu cdu vé ki thuat 1dy méu, bdo quan mAu, van
chuyén miu, cdc phuong phap phan tich héa hoc nuéc thong thudng ding trong xay
dung, dé kiém tra va danh gid chét lugng nudc truGe khi sir dung.
Tiéu chuin nay khong 4p dung doi véi nudc cap sinh hoat, nudc cip cong nghiép,
nuGe thai sinh hoat, nuée thai cong nghiép va nudc dung vao nhitng muc dich dac
biét khac.

1. L4y mau nuéc, bido quan mau nuée va van chuyén mau nuée

1.1.  MAu nuéc dung bing can nhua, binh, chai hoac lo thiy tinh ndt mai hodc nit cao su.

Binh, chai hoac lo thay tinh dé dung mau nudc rira bang hén hop bicromat (hoa tan
5g kali bicromat trong 50ml axit sunfuric dat trén bép cach thiy), sau d6 rira nhiéu
14n bang nudc sach va cudi cling rira bang nudc cat. Néu ding can nhua thi diu tién
ria bang axit clohydric lodng sau d6 rlta bang nudc sach va nude cat. Khi 14y mau
trang dung cu dung mau 2- 3 14n bang nudc mau. Niit cao su rira sach bang nuéc cat
va nhing vao parafin néng chay.

1.2.  Khi ldy nudc phai 14y ddy binh, khong dé c6 khong khi giita mitc nu6e trong binh va
nit binh. Sau khi 1y nudc, day binh va gan kin bang parafin.

1.3.  Luong nu6c dé phan tich mot mau toan phan t6i thi€u phai lay 31.

1.4. Thoi gian tir khi 1dy mau dén khi phan tich khong duoc qua 24 gid. Khi miu nudc
duoc bao quan bang héa chat thich hop hodc dé trong th lanh, thoi gian nay c6 thé
kéo dai 2 - 3 ngay.

1.5.  Khong ldy mau nuGc ¢ noi bi nhiém ban tam thoi (do voi, xi mang, ddu md v.v...)
hoac noi nudc tiép xic véi cong trinh méi xay dung.

1.6. Mot nam phai kiém tra nguén nudc it nhat hai ki vao mua kho va
mua mua.

1.7.  Dung cu ldy mau nudc. 1,
Dung cu l1ay mau nudc ¢6 cau tao khac nhau va phu thudc vao 114
ngudn nudc.

1.7.1.  Hinh 1 - giGi thiéu dung cu 1dy miu nudc bao gdm binh thuy

tinh a c6 dung tich t6i thi€u 31, coc gb b dai 2 - 3m, 6ng cao
su ¢ va ong thuy tinh du. Binh thuy tinh nhin chim trong nuéc
0 do sau can 14y mau, hit nude trong binh ra bang ong thiy
tinh C sau d6 kéo nhanh binh 1én, day ngay bang nit cao su

|
Hinh 1 : Dung cu i
ldy méu nude ‘
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1.7.2.  Dung cu cta Veresagin - hinh 2. Binh thiy tinh ba c6 c6 nit cao su, qua cac nit
cao su ldp hai ong thiy tinh 2 va 4 va & 3 giita Ip mot nhiét k& 1. Ong thay tinh 4
noi véi 6ng cao su 5. Binh thuy tinh phéi rita sach bang hon hop bicromat. Khi 14y
mau tha ong cao su 5 ¢6 gia trong 7 xuéng do siu can
lay mau, n6i dau trén cua 6ng cao su vGi 6ng thiy tinh 4
va m& kep 3 va 6. Dung bom (hodc miéng néu do sau
khong quéa 0,50m) hdt hét khong khi trong binh bang
ong thuy tinh 2 vd dé cho nuéc vao ddy binh sau dé
déng kep 3 va 6 lai. Thdo 6ng cao su 5 ra va d6 nuéc tix
binh 1dy mau sang binh dung mau.

1.8.  Phuong phap 14y mau nudc.

1.8.1  Lay nudc & voi: Dung 6ng cao su néi vao miéng voi, md&
voi cho nudc chay khoang 15 phit, cho 6ng cao su vao
trong binh, dau 6ng cao su phqéi cham ddy binh. D€ cho Hink 2 : Dung cu lby
nudc trong binh thay doi thé tich vai lan sau d6 day : "y
ngay biang nit cao su trang parafin.

mdéu nudc Veresagin.

1.8.2.  Lédy nuéc 6 may bom: Ding phéu hing nudc & miéng xa ciia may bom, chudi phéu
phai cham ddy binh.

1.8.3. Lay nudc & 16 khoan va giéng: Dung day hoac sao dai cé budc gia trong tha binh
xudng, nit binh budc vao mot soi day khac, khi binh da chim dén do sau can lay
thi kéo niit binh ra dé nu6c vao diy binh, kéo binh lén va day niit.

1.8.4. Lay nuéc & song: Néu song nho va nong 14y truc ti€p bang binh dung mau & chd
nuGc chdy nhanh nhat. Nhan chim miéng binh xudng do sau 50cm ké tir mat nuéc,
gitt cho nu6c khong bi van duc va dé nudc vao ddy binh. Néu song 16n cén 14y hai
mau & gan hai bo va mot miu & gitta dong & nhitng do sau khéc nhau, 14y bang tay
hodc bang dung cu l1dy mau. Khi 1dy truc ti€p bang tay thi 1ay & do sau 50cm ké tix
mat nudc, néu 14y bang dung cu 1ay mau thi 14y & do sau trung binh.

1.8.5. LAy nudc & ho, ao: Néu ho, ao sau 1ay miu & do sau 1 - 1,5m ké tir mat nuéc bang
dung cu 1ay miu nhu hinh 2 hoac hinh 1. Mau 1ay & gan bo va & gitta ho, ao. Néu
hé, ao nong thi 14y miu cdch miat nuée 50cm. Khi 14y méau khong 1am nuéc van
duc.

1.1.2. L&y nudc ngam: Lay mau sau khi da bom lién tuc it nhét 15 phit. Thoi gian bom
phu thuoc vao dung tich cua giéng, sao cho mau nudc 1ay khong phai 1a nudc tu
dong Khong dugc 1ay mau nuéec ngdm bang bom khi nén.

1.9  Lay mau nuéc dé phan tich nhitng chi tiéu dac biét.

1.9.1  Cacbonic dn mon. D€ ddnh gia tinh dn mon clia nudc d6i voi bé tong, ngoai miu
nuGc dé phan tich toan phan phai 14y mot mau riéng dé phan tich cacbonic an mon.
Lay day nudc vao binh c6 dung tich 11, thém 4: 5g canxi cacbonat. Pay chat nit
binh va dé 5 ngay, méi ngay ldc manh 2: 3 ldn, m6i 1an 5 . 10 phit. Néu trong
nudc cé cacbonic an mon thi lugng ion bicacbonat s€ tang so v6i mau nude khong
thém canxi cacbonat.

1.9.2 Tinh cén nitrit, nitrat, amoniac. Khi tinh can, nitrit, nitrat khong kip phan tich
trong vong 24 gid ké tir khi 1ay mau thi phai 1ay mau riéng, mdi lit nuéc mau thém
Iml axit sunfuric dac hoac 2ml clorofooc.
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1.9.3

1.10

Hydro sunfua va cdc sunfua. Khi hydro sunfua va cdc sunfua khong thé phan tich
ngay sau khi 18y mau thi phai bao quan mau (I lit nu6c mau thém 10ml dung dich
cadmi axetat hoac ké€m axetat 10% ...) va cling chi ti€n hanh phan tich trong vong
24 gid ké tir khi 1ay mAu.

Van chuyén mau nuéc.

C6 thé van chuyén miu nuéc bing cic loai phuong tién giao thong. Phai cé bién
phdp chéng va cham lam v& binh dung miu. Xe chd mau nuéc phai c6 mui che dé
tranh mua nang.

MAiu nudc glii dén phong thi nghiém dé phan tich phai c6 nhan ghi ro:
Tén ngudn nudc;
Ngay, gio 1dy mau;
Diém lay miu;
Dic diém thoi tiét khi 14y mau;
Nhiét do khong khi, nhiét do nudc;
Yéu cau phan tich;
Nguoi 1ay mau.
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2 Cac phuong phap phan tich

2.1
2.1.1

2.1.2

2.1.3

2.14

2.1.5

2.1.6

2.2
2.2.1

2.2.2

22.2.1

Diéu kién chung.

Tht tu phan tich cac chi tiéu ctia mot mau nudc quy dinh nhu sau: cac chét khi do
oxy héa, do pH, nitrit, nitrat, amoniac v.v...

Dai v6i nhiing chi tiéu c6 quy dinh hai cach thuc hién hoac hai cich so mau (so
mau biang mdy chuyén diing va so miu bang gam mau), néu ¢6 du trang thiét ki
thuat va céc diéu kién khdc thi phai dung céch thi nhat. Cach sau chi dugc dung
khi cdch thit nhat khong c6 diéu kién thuc hién.

Khi x4c dinh céc chi tiéu bang phuong phap két tha va khi cdc chat kiém nghiém
chi ton tai dudi dang hoa tan, nuéc kiém nghiém phai loc so bo. Khi x4c dinh céc
chat khi khong duoc loc nuée kiém nghiém.

Khi lam lodng mau nudc kiém nghiém, khi thém nudc cho dén vach cia binh dinh
muc, khi pha héa chét chi dugc dung nude cat. Néu trong phuong phap phan tich
khong ghi 16 1a dung nudc cét thi d6i véi cac truong hop trén cling chi duge dung
nudc cat.

Quy dinh lam loang héa chét bang nudc cét hodc tron mot hda chat véi mot hoa
chét khac ghi trong ngodc don sau tén héa chat bang s6 ndi v6i nhau biang diu
cong (+). SO dau chi don vi héa chat 1am loang hoac héa chat tha nhat, s6 sau chi
don vi nudc cdt hoac héa chat thi hai. Thi du axit clohydric loang (I + 99), nghia la
1don vi axit clohydric 1am loang véi 99 don vi nudc cat.

Trong tiéu chuin ndy, miic do tinh khiét clia cdc héa chat st dung duge ki hiéu
bang ti€ng Viét. Su tuong ting gitta ki hiéu ti€ng Viét va ki hiéu ti€ng nudc ngoai
xem tiéu chuin “Héa chit. Phan nhém va ki hiéu mitic do tinh khiét" TCVN
1058/71"

bo pH.

Do do pH biang phuong phép dién thé.
Do do pH bing phuong phép dién thé cho do chinh xédc cao va c6 thé do duoc tat
ca cac khoang pH tir 1 dén 14. Thiét bi do d6 pH la cac may d.1 pH. Cach do theo
huéng dan st dung kém theo may.
Do do pH bang chi thi mau hon hop.
Mbi chi thi mau c6 khoang pH chuyén mau hep tir 1 - 2 do pH. Khi dung hén hop
céc chi thi mau, khoang pH chuyén mau s& rong hon.
Hoba chat
Metila do - dung dich 0,2% .
Bromotimola xanh - dung dich 0,1% .
Chi thi mau hon hop - tron 1 phan thé tich dung dich metila d6 v6i 2 phan thé
tich bromotimola xanh. Chi thi mau hén hop nay c6 khoang pH chuyén mau tir 4
- 8 don vi pH.

Dinatrihidrofotfat - dung dich 0,2M.
Axit nitric - dung dich 0,1M.
Dung dich dém fotfat xitrat c6 pH tir 3,0 - 8,0pH chuén bi theo bang 1
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Bang 1
pH Dung dich Axit nitric 0,1M (ml)
dinatrihidrofotfat 0,2M
(ml)
3,0 20,5 79,5
3,2 24,7 75,3
3.4 28,5 71,5
3,6 32,2 67,8
3,8 35,5 64,5
4,0 38,5 61,5
42 414 58,6
4.4 44,1 55,9
4,6 46,7 53,3
4.8 49,3 50,7
5,0 51,5 48,5
52 53,6 46,4
54 55,7 443
5,6 58,0 42,0
5,8 60,4 39,6
6,0 63,1 36,9
6,2 66,1 33,9
6.4 69,2 30,8
6,6 71,7 273
6,8 77,2 22,8
7,0 82,3 17,7
7,2 86,9 13,1
7.4 90,8 9,2
7,6 93,6 6,4
7,8 95,7 4,3
8,0 97,2 2,8

2.2.2.2  Phathang mau tiéu chuén.
Lay méi dung dich dém 10ml d6 vao ting ong nghiém riéng, thém vao mai 6ng
nghiém 0,6ml (5 - 7 giot) chi thi mau hdn hop, lic déu va dé cho hién mau.
2223 Tién hanh thi nghiém
Lay 10ml nudc kiém nghiém dé vao 6ng nghiém, thém 0,6ml (5 - 7 giot) chi thi
mau hoén hop, lic déu, dé€ cho hién mau va dem so mau véi thang mau tiéu
chuan.
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223

2.3
2.3.1

232

233

234

235

Do do pH bang gidy thir van nang

Do do pH biang gidy thir van niang don gian, nhanh nhung do chinh xédc thdp hon

phuong phéap ding mdy do pH va dung chi thi mau hon hop.

Lay mot mau gidy chi thi mau nhing vao nuéc kiém nghiém, dé tham u6t déu, 1ay

ra dé se kho v so miu v6i 6 mau in trén hop dung giay.

Do kiém

Pham vi 4p dung

Phuong phdp dp dung dé xdc dinh do kiém cua tat ca cdc loai nudc.

Ban chat cua phuong phap

Cédc chat c6 trong nudc 1am cho nude c6 tinh kiém 1a nhiing chét tham gia phan

ing véi cac axit manh. Do kiém clia nudc tuong Gng véi lugng axit clohydric dung

dé trung hoa céc chat trén. Nudc ¢6 do pH du6i 4,5 thi do kiém bang khong. Cac
cacbonat va hydroxyt tan trong nuéc lam cho do pH cua nudc 16n hon 8,3, khi dé
mot phan do kiém toan phin twong ting véi lugng axit cin thiét dé giam do pH dén

8,3 goi 1a do kiém tu do. Do kiém tuong dng vdi luong axit can thiét dé giam do

pH dén 4,5 goi 1a do kiém toan phan.

Héa chat

+ Axit clohydric, dung dich 0,1N.

+ Fenolftalein, dung dich 0,5% .

+ Metyl da cam, dung dich 0,1% .

Tién hanh thi nghiém

- Do kiém tu do: Néu nudc kiém nghiém c6 do pH 16n hon 8,3 thi xac dinh do
kiém tu do. Lay 100ml nudc kiém nghiém d6 vao binh nén dung tich 250ml,
théem 2 - 3 giot dung dich fenolftalein va chuin do bing dung dich axit
clohydric 0,1N dén khi mat mau.

- Do kiém toan phan: Ldy 100ml nudc kiém nghiém d6 vao binh nén dung tich
250ml, thém 2 - 3 giot dung dich metal da cam va chuidn do bing dung dich
axit clohydric 0,1N dén khi chuyén tir mau vang sang mau da cam.

Tinh két qua

Do kiém tu do X, (mgdl/l) va do kiém toan phan X, (mgdl/l) tinh bang cong thiic:

X, =VN 1000
14
X, = VZ.N—IOOO
V
Trong do:

V, - thé tich dung dich axit clohydric 0,IN dung khi chuin do véi chi thi mau
fenolftalein, tinh bang ml;

V, - thé tich dung dich axit clohydric 0,IN dung khi chudn do vdi chi thi mau
metyl da cam, tinh bang ml;

N - nong do duong lugng cula axit clohydric;
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2.4
24.1

242

243

244

24.5

24.6

2.5
2.5.1

V - thé tich nudc kiém nghiém, tinh bang ml

Cacbonic tu do

Pham vi 4p dung
Phuong phép 4p dung dé xdc dinh cacbonic tu do cua tit ca céc loai nuéc.

Ban chat cta phuong phap

Phuong phdp dua trén su chuin do cacbonic tu do bang natri hydroxyt vé6i chi thi
mau fenolftalein.

Dung cu thi nghiém

Dung cu dé xdc dinh cacbonic tu do (hinh 3) 1a mot hinh c4u a dung tich 250ml c6
niit cao su hai 16. Mot 16 1ap buyret b ¢6 dng cao su gifta kin ¢, mot 16 1ap ong thuy
tinh uén vuong géc c6 khéa d. Khi chuén do khéa d dong lai.

Héa chat

+ Natri hydroxit, dung dich 0,IN.

+ Fenolftalein, dung dich c6n 1% .

Tién hanh thi nghiém

Lay 100 - 200ml nuéc kiém nghiém (thé tich nudc 14y kiém nghiém phu thuoc vao
ham lugng cacbonic tu do) d6 vao binh chuin do, thém 0,3 - 0,5g Kali natri tatrat
nghién nho (néu nuéc kiém nghiém cé sét va khi phan tich nuéc c6 do cing cao),
0,2ml dung dich fenolftalein va vita lic vira chuin do bing dung dich natri
hydroxyt 0,IN dén khi c6 mau hong bén vitng. D¢ tranh mat méat cacbonic khi do
nudc vao binh chudn do phai lam that nhanh va déng ngay nut binh.

Lam thi nghiém hai lan. Thé tich nudc kiém nghiém lan thit hai bang thé tich nudc
14y kiém nghiém lan thit nhat, thém luong dung dich natri hydroxit 0,1N ddng
bang luong natri hydroxit dung dé chuin do lan thit nhat, 0,3 - 0,5g kali natri
tatrat, 0,2ml dung dich fenolftalein va chuin do ti€p bang
dung dich natri hydroxyt 0,IN dén khi c6 mau hong bén viing.
L4y két qua trung binh cta hai lan chuan do:

Tinh két qua

Ham luong cacbonic tu do (mg/1) tinh bang cong thic:

X, = VtN.o,o44.1ooo.$

Trong do:

Vr - thé tich dung dich natri hydroxyt 0,IN dung khi
chuén do tinh bang ml;

Hinh 3 : Dung cu dé
xde dinh cacbonnic
N - nong d6 duong lugng ctia dung dich natri hydroxyt,;  do
0,044 - miligam duong lugng cua CO,;

V - thé tich nudc kiém nghiém, tinh bing ml.

Cacbonic an mon

Pham vi 4p dung
Phuong phép 4p dung dé xdc dinh cacbonic dn mon cua tat ca cc loai nudc.
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25.2

253

254

255

2.6
2.6.1

2.6.2

2.6.3

Ban chat cua phuong phap

Phuong phap dua trén phan ung giita cacbonic va canxi cacbonat tao thanh
bicacbonat (HCO;) tuong duong véi lugng cacbonic @n mon. Bicacbonat duoc
chuén do bing axit clohydric vé6i chi thi mau metyl da cam va so sanh véi lugng
bicacbonat trong mau nudc khong thém canxi cacbonat.

Héa chat.

+ Axit clohydric, dung dich O,IN.

+ Metyl da cam, dung dich 0,1% .

Tién hanh thi nghiém.

Lay 100ml nu6c bdo hda canxi cacbonat (méu 1ay riéng dé phan tich cacbonic dn
mon) do vao binh nén dung tich 250ml, thém 2 - 3 giot dung dich metyl da cam va

chuin do bang dung dich axit clohydric 0,IN dén khi chuyén tir mau vang sang
mau do da cam.

Tinh két qua.
Ham lugng cacbonic an mon (mg/l) tinh bang cong thic:

X=(,- K)N.o,ozz.looog

Trong do:

V - thé tich dung dich axit clohydric 0,IN ding khi chudn do miu nudc bao
hoa canxi cacbonat, tinh biang ml;

V| - thé tich dung dich axit clohydric 0,1N dung khi chuin do do kiém toan
phan tinh bang ml;

N - nong do duong luong cua axit clohydric;
0,022 - miligam duong lugng cua CO,;
V - thé tich nuéc kiém nghiém tinh bang ml

Do ciing cacbonat.

Pham vi 4p dung.

Phuong phdp 4p dung dé xdc dinh ham lugng canxi bicacbonat vd magié
bicacbonat khi trong nudc khong chtta cdc bicacbonat va cacbonat khic tri
bicacbonat va cacbonat ctia cdac kim loai ki€m.

Ban chat cua phuong phap

Khi chuin do do kiém toan phan, cdc mudi bicacbonat clia canxi va magié va
bicacbondt va cacbonat ctia kim loai kiém tham gia phan tng, luong bicacbonat va
cacbonat ctia kim loai kiém (cdc mudi nay khong tham gia trong thanh phan do
cling) xac dinh bing miu nudc cling thé tich v6i mau nudc x4c dinh do kiém toan
phén & diéu kién dun so6i. Khi dun so6i, cic muoi Ca(HCO,), Va Mg(HCO,), két tia
dudi dang CaCO; va MgCO,. Nudc loc chita cacbonat ctia kim loai kiém chuin do
bang axit clohydric véi chi thi mau metyl da cam.

Héa chat

+ Axit clohydric, dung dich 0O,IN.
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+Metyl da cam, dung dich 0,1% .

2.6.4  Tién hanh thi nghiém
L4y 100ml nuéc kiém nghiém dé vao binh nén dung tich 250m.1 bo vai hat "d4
s0i” dun dén khi con 1/3 thé tich ban d4u. Tha canxi cacbonat va magié cacbonat,
dem loc, rlra tha vai 1an biang nuGc cit dun so6i dé nguoi cho di 100ml nuée loc.
Thém 2 - 3 giot dung dich metyl da cam van nuéc loc thu duge va chudn do bang
dung dich axit clohydric 0,1N dén khi chuyén tir mau vang sang mau do da cam.

2.6.5  Tinh két qua.
Do ciing cacbonat tinh theo do Diic (1 do Dic =10 mg/l CaO tinh bang cong thic:

X=W -7, )N.0,02804.100$

Trong do:

V, - Thé tich dung dich axit clohydric dung khi chuin do kiém toan phan,
tinh bang ml;

V,- Thé tich dung dich axit clohydric dung khi chuidn do cacbonat va
bicacbonat kim loai kiém, tinh bang ml;

N - Nong do duong luong ctia axit clohydric;

0,02804 - miligam duong lugng ctia CaO;

V - Thé tich nudc kiém nghiém, tinh bing ml;

Chii thich: D¢ ciing cria nudc con biéu dién bang miligam diuong luong bang dé Phdp va do

Anh. Tinh doi don vi dé ciing theo bdng 2, trong 2 gren la don vi khoi luong Anh bdng
0,0647989¢ va ga long la don vi thé tich Anh bang 4,5459631.

Bang 2 - Tinh do ciing

Pon vi do mg- dl/l bo Pic 10mg bo Phap Po Anh gren CaCO,/1
cing CaOl/l CaCO,/1 galong

1 mg- dl/1 1 2,8 5,0 3,5

1 bo Diic 0,357 1 1,79 1,25

1 Do Phap 0,2 0,56 1 0,7

1 b6 Anh 0,286 0,8 1,43 1

2.7 DO cung toan phan

2.7.1 Pham vi 4p dung
Phuong phép 4p dung dé xdc dinh do cing toan phan cla tat ca cac loai nudc.

2.7.2  Ban chat cua phuong phdp
Céc ion canxi va magié khi pH - 10 tao véi eriocrom den -T hop chat phic 1am cho
dung dich c6 mau do thdm. Khi chuin do bing komplexon 111, do phiic clia canxi
va magié v6i Komplexon III bén hon nén ion canxi va magié tich khoi hop chat
phiic tao thanh ban diu dé két hop véi Komplexon III, anion ctia chat chi thi mau
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2.7.3

2.7.4

duoc gidi phéng va tai diém duong luong dung dich chuyén tir mau doé thim sang
mau xanh dic trung.
Hoba chat

Konplexon III, dung dich 0,05M: hoa tan 18,613g komplexon III bang nudc cét
hai 14n dun soi dé ngudi sau d6 loc va thém nudc cét cho du 11.

Do chuin ctia dung dich komplexon III x4c dinh nhu sau: hoa tan 5,005g canxi
cacbonat loai tinh khiét phan tich (t.k.p.t) da say kho & 105°C trong binh dinh mtic
dung tich 11 bang axit clohydric lodang (1 + 1), axit clobydric cho vao tir tir dén khi
nglmg tao thanh bot khi cacbonic. Pun so6i vai phit, d€ nguoi, thém nudc cét cho
du 11 va lac déu. Ldy 20ml dung dich canxi clorua vira diéu ch€ 1am loang dén
100ml bang nudc cét, thém dung dich natri hydroxyt 10% dén pH = 12 (thir bang
gidy chi thi) va chuidn do bing dung dich komplexon III véi chi thi mau murexit.
Chuén do ba lan va lay két qua trung binh.

Do chuin ciia dung dich komplexon III theo CaO tinh bing g/ml theo cong thic:

T= E.0,0028
V.

2
Trong do:
0,0028 - do chuin dung dich canxi clorua, tinh theo g CaO;

V, - thé tich dung dich komplexon III ding khi chudn do 20ml dung dich
canxi clorua, tinh bang ml.

Do chuén cuia dung dich komplexon III méi tuan x4c dinh lai mot 1an.

+ Canxi cacbonat bot, loai tinh khiét phan tich

+ Natri hydroxyt, dung dich 10%

+ Murexit, hon hgp véi natn clorua theo ti 1& (1 +50) dung trong lo thiy tinh mau
nau.

+ Eriocrom den-T, hon hop véi natri clorua theo ti 1& (1 + 50).

+ Dung dich dém pH = 10; hoa tan 65g amoni clorua (NH,CI) loai tinh khiét phan
tich trong binh dinh mic dung tich 1/ bang nudc cat. Thém 350ml dung dich
amoniac 25% va pha bang nudc cit cho du 1/.

Tién hanh thi nghiém

L4y 100ml nudc ki€ém nghiém néu nudc c6 do cing toan phan dén 15 do Diic.

50ml néu nudc cé do cling toan phan dén 30 do Dic.

25ml néu nuéc c6 do cling toan phan trén 30 do Pic d6 vao binh nén dung dich

250ml, pha nudc cat cho di 100ml. Khir do kiém ctia nuée ki€ém nghiém bing axit

clohydric 0,IN (luong axit tiéu thu khi chudn do do kiém toan phan), thém 5ml
dung dich dém 0,1 - 0,2g eriocrom den- T va chudn do bang dung dich komplexon

I1I dén khi chuyén tir mau d6 sang mau xanh.
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2.7.5  Tinh két qua:
Do ciing toan phan (do Dic) tinh bang cong thiic:
x, = v7.100.12%0
V
Trong do:
V- thé tich dung dich komplexon III dung khi chuén d9, tinh bing ml;
T - do chuén ctia dung dich komplexon III theo CaO tinh bang g/ml;
V - thé tich nudc ki€ém nghiém, tinh bang ml.
2.8 Do cing khong cacbonat
Do cing khong cacbonat (40 Dic) tinh bang cong thiic:
Xo=Xg - X
Trong do:
X, - do cung toan phan, tinh theo do Dric;
X5 - do cing cacbonat, tinh theo do Diic.
2.9 Bicacbonat (HCO ;) va cacbonat (CO,)

Ham lugng ion bicacbonat va cacbonat xdc dinh bang cdch tinh todn dua vao do
kiém toan phan va do kiém tu do theo bang 3.

Bang 3 - Tinh toan ham lugng ion bicacbonat va cachonat

TiA s giira do Bicacbonat (HCOy) Cacbonat (CO*;)
Kiém tu do va
do kié“} toan mg- dl/l mg/l mg-dl/l mg/l
phan
1 2 3 4 5
X, =0 X, X,.61 0 0
2X, <X, X,- 2X, (X,-2X,).61 2X, 2X,.30
2X,= X, 0 0 2X, 2X,.30
2X, > X, 0 0 2(X,-X)) 2(X,-X,).30
X=X, 0 0 0 0
Trong do: .

X, - do kiém tu do, tinh bang mg — d//I (xem muc 2.3);

X, - do kiém toan phan, tinh bang mg — dl/l (xem muc 2.3);
61 - duong luong cia HCO;;

30 - duong lugng ctia CO*;
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2.10  Canxi (Ca®)

2.10.1 Pham vi 4p dung
Phuong phép 4p dung dé xac dinh ion canxi, trong nudc chita cac cation thudng
giap nhu Mg?*, K*, Na* va khi nong do Fe*, AI**, Mn**, Cu** thap (Sat dudi 20
mg/l, nhom dudi 5 mg/l, mangan duéi 10 mg/l, dong dudi 2 mg/l).

2.10.2  Ban chat cia phuong phap.
Trong moi truong kiém (pH =12) ion canxi tao v4i murexit hop chat phic lam
dung dich ¢6 mau d6 thdm. Khi chuin d6 biang komplexon III, do hop chat phiic
gitta canxi va Komplenxon III bén hop chat phic gilta canxi va murexit nén ion
canxi tach khoi hgp chat phic tao thanh ban dau dé két hop véi Komplenxon III va
tai diém dwong luong dung dich chuyén sang miu xanh tim dic trung, mau cua
anion murexit dugc giai phong.

2.10.3 Hoa chat
+ Komplenxon III, dung dich 0,05M. Cach pha xem muc 2.7.3.
+ Natri hydroxit, dung dich 10%
+ Murexit,hon hop véi natri clorua theo ti 1& (1+50) dung trong 1o thuy tinh mau

nau.

2.10.4 Tién hanh thi nghiém
Lay 100ml nudc kiém nghiém néu ham lugng canxi dén 300mg/1.
50ml néu ham lugng canxi trén 300 dén 500mg/1;
25ml néu ham luong canxi trén 500mg/l d6 vao binh nén dung tich 250ml, pha
bang nudc cat cho di 100ml. Thém dung dich natri hydroxit 10% dén pH= 10
(kiém tra bang gidy chi thi), 0,02g murexit va vira khuay lién tuc vira chuin do
bang dung dich komplenxon III dén khi dung dich chuyén tir mau do sang mau
xanh tim.
Chit thich: Néu nudc kiém nghiém cé do kiém toan phdn I6n hon 6mg dl/l thi trung hoa
nuéc kiém nghiém bdng luong axit clohydric 0,1N tiéu thu khi chudn do kiém toan phdn,
dun soi 1 phiit, dé nguoi sau dé tién hanh xdc dinh canxi.

2.10.5 Tinh két qua
Ham lugng ion canxi (Ca**), mg/l; tinh bang cong thic:
Trong do:

X = Vl.T.lOOO.—IOOO
v
V, — thé tich dung dich komplenxon III dang chi chuin do, tinh bang ml;
T - do chuén cta dung dich komplenxon III tinh bing g/ml theo canxi (Ca®"),
( Trong do: V, 1a thé tich dung dich komplenxon III dung
T = E.O,OOZO

chuén do 20ml dung dich canxi clorua, tinh bing ml theo muc 2.7.3);
V — thé tich nu6c kiém nghiém, tinh bang ml.
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2.11
2.11.1

2.11.2

2.11.3

2.114

Magié (Mg**)

Pham vi 4p dung

Phuong phédp dp dung dé xac dinh ham luong ion magié trong nudc thién nhién cé
néng do Fe**, AI**, Mn**, Cu** thap (theo muc 2.10.1)

Ban chat cua phuong phap

O pH = 10 ion canxi vd magié tao véi eriocrom den —T hop chét phic lam cho
dung dich ¢6 mau do thAm. Khi chudn d6 biang komplenxon III, ion canxi va
magié tach khoi hgp chat phiic ban diu tao v6i komplenxon III hgp chat phiic bén
hon va tai diém duong luong dung dich chuyén sang mau xanh, mau clia anion
chat chi thi mau & pH — 10. Ion canxi khong cho diém chuyén mau 1o rang nén &
diéu kién trén chi c6 thé duoc xac dinh khi dong thdi ¢ ion magié. Vi vay ion
magié dugc xdc dinh bing hiéu giita 1an chuin do nay vdi 1an chuin do ion canxi &
pH =12.

Hoba chat

Komplexon III, dung dich 0,05M. C4ch pha xem muc 2.7.3.

Do chuin cua dung dich komplexon III theo magié¢ (Mg**) Xdc dinh nhu sau: hoa
tan 6,0180g magié sunfat khan trong 1/ nudc cit. Ldy 20ml dung dich nay dé vao
binh nén dung tich 250ml, pha nudc cat dé€n gan 100ml, thém 3 - 5ml dung dich
dém amoniac dén pH = 10 va chuin do biang dung dich komplexon III véi chi thi
mau eriocrom den- T. Chuén d¢ ba Ian va 14y két qua trung binh.

Do chuidn ctia dung dich komplexon III theo magié (Mg?*) tinh bing cong thiic:

T = E.O,OOU
V.

3

Trong do:

0,0012 - do chuén cua dung dich magié sunfat tinh theo g Mg;

V; - thé tich dung dich komplexon III dung khi chuidn do 20ml dung dich

magié sunfat, tinh bang ml.

- Magié sunfat, bot khan, loai tinh khiét phan tich.
- Dung dich dém pH = 10. C4ch pha xem muc 2.7.3.
- Eriocrom den- T, hon hop véi natri clorua theo ti 1€ (1 + 50).
- Trictanolaminhidroclorua, tinh thé, loai tinh khiét phan tich.
- Hidroxilaminhidroclorua, tinh thé, loai tinh khiét phan tich.
Tién hanh thi nghiém.
L4y 100ml nudc kiém nghiém néu tong ham luong canxi va magié dén 300 mg/I;
50ml néu tong ham luong canxi va magié trén 300 dén 800 mg/1;

25ml néu téng ham lugng canxi va magié trén 800 mg/l (Iuong nudc 14y kiém
nghiém phai bing luong nudc 14y kiém nghiém canxi) dé vao binh nén dung tich
250ml, pha bang nudc cit cho di 100ml. Néu nudc kiém nghiém c6 néng do Fe*”,
AP¥*, Mn** cao, thém 0,5g trictanolaminhidroclorua va  0,lg
hidroxiaminhidroclorua. Thém dung dich dém dén pH = 10 va dun néng dén 40 -
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2.11.5

50°C. Dung buyxet chuin do cho vao mot lugng dung dich komplexon III 0,05M
gin bang luong komplexon III dung chuin do canxi sau dé thém 0,02g eriocrom
den- T va chudn do ti€p bing dung dich komplexon III 0,05M dén khi dung dich
chuyén tir mau do thim sang mau xanh. O diéu kién nay da chudn do tdng ham
lugng canxi va magié.

Tinh két qua

Ham luong ion magié (Mg?**), mg/l; tinh bing cong thiic:

X, =V, - VJT.IOOO.@

Trong do:
V - thé tich dung dich komplexon III 0,05M diing khi chuin do téng ham Iuong
canxi va magié, tinh bang ml;
V, - thé tich dung dich komplexon III 0,05M dung khi chudn do carlxi, tinh
bang ml (muc 2.10.4);
T - do chuan ctia dung dich komplexon III tinh bing g/cm’ theo magié (Mg**);
v - thé tich nu6c kiém nghiém tinh bang ml.

2.12  Clorua (CI’)

2.12.1

2.12.2

2.12.3

2.12.4

Pham vi d4p dung

Phuong phdp 4p dung dé xac dinh ion clorua trong nudc v6i ham luong 16n hon 2

mg/l. Véi do chinh xdc 1 - 3 mg/l ¢6 thé xdc dinh ion clorua v6i ham lugng dén

100mg/1. Dé xéac dinh chinh xdc ham lugng ion clorua véi néng do dudi 10 mg/l

lay 250 - 300ml nuéc kiém nghiém cho bay hoi con 100ml sau d6 tién hanh xac

dinh.

Ciac ion Hg**, Pb*, H,S, H,S, Fe** v6i ham lugng trén 10 mg/l va phot phdt véi ham

lugng trén 25 mg/l can trd xac dinh clorua.

Ban chat cua phuong phap

Xéc dinh ion clorua dua trén su tao ta bac clorua bang bac nitrat. Khi ion clorua

tdc dung hét, tai diém duong luong dung dich s& c6 mau do do két tha bac cromat

cac phan tng xay ra § pH =6,5 + 10

Hoba chat

+ Bac nitrat, dung dich 0,05N. Hoa tan 8,4945g AgNO; loai tinh khiét phan tich
trong binh dinh mic dung tich 1/ bang nudc cét va pha cho dt 11.

+ Kali cromat, dung dich 5% .

Tién hanh thi nghiém

Lay 100ml nuéc kiém nghiém da loc dé vao binh nén dung tich 250ml, thém Iml

dung dich Kali cromat 5% va chuin do bang dung dich bac ndtral 0,05N dén khi

két tha ¢6 mau do da cam bén vitng. Néu ham lugng clorua nho thi chudn do dén

khi xuét hién van duc mau nau dé. Lam thi nghiém hai lan va 1y két qua trung

binh.
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2.12.5

2.13
2.13.1

2.13.2

2.13.3

2.134

Chit thich: Muon loai trix H,S va HS- ldy mot luong nudc kiém nghiém nhdt dinh, axit
hod bang axit nitric lodang (1 + 5), dun séi 8 - 10 phuit, diéu chinh dén do pH ban ddu va
tién hanh xdc dinh. Cdc chdt hitu co loai trir bang lam bay hoi nu6c kiém nghiém dén
kho, nung &- 200°C va hoa tan cdn bdng nuée cdt dén thé tich ban ddu, sau dé tién hanh
xdc dinh. Khi nuéc kiém nghiém c6 a0 pH dudi 6 thi trung hoa bdng natri bicacbonat, khi
nudc kiém nghiém c6 do pH trén 10 thi trung hoa axit nitric loang (1 + 5).

Tinh két qua:
Ham lugng ion clorua (C/-), mg/l; tinh bang cong thiic:
X,, =V,.N.0,03546. 1000.@

Trong do:

V, - thé tich dung dich bac nitrat 0,05N dung khi chu4n d9, tinh bing ml;

N - néng do duong luong ctia dung dich bac nitrat;

0,03546 - miligam duong lugng cua clo;

V - thé tich nudc ki€ém nghiém, tinh bang ml.

Sunfat (SO*)
Pham vi 4p dung
Phuong phép 4p dung dé xdc dinh moi ham lugng ion sunfat trong nuéc.
Nu6c c¢6 nhiéu tap chdt co hoc, ham luong silicat va sit cao can tr& xac dinh
sunfat.
Ban chat cua phuong phap
Trong moi trudng axit clohydric yéu ion sunfat két tha duéi dang bari sunfat
(BaSO,) bang dung dich bari clorua (BaCl,)
Héa chat
+ Axit clohydric loang (1 + 1).
+ Axit clohydric loang (1 + 99).
+ Bari clorua, dung dich 10% .
+ Bac nitrat, dung dich: hoa tan lg AgNO; loai tinh khiét phan tich bang nudc
cat, thém Sml axit nitric dac va pha nudc cat cho da 100ml.

+ Metyl da cam, dung dich 1% .
Tién hanh thi nghiém

Lay 500ml nudc kiém nghiém da loc néu ham luong SO,- dén 50 ml

250ml néu ham lugng SO*, trén 50 dén 200 mg/l;

200ml néu ham lugng SO*, trén 200 dén 500 mg/l;

50ml néu ham lugng SO*, trén 500 mg/l, d6 vao coc dot, cho bay hoi (hodc 1am
loang) dén 100ml, thém 3 - 4 giot metyl da cam va dung dich axit clohydric (I + 1)
dén khi dung dich ¢c6 mau hong. Pun so6i, vita khudy vira nh6 dan timg giot (10ml)
dung dich bari clorua 10%. Dun so6i thém 5 phiit, day c6c bang mat kinh dong ho
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2.13.5

va dat trén bép cach thily 2 - 4 gid dé bari sunfat két tha hét; loc biang gidy loc
khong tro, rlra tha trén gidy loc bang axit clohydric loang (1 + 99) néng, sau d6 rita
bang nudc cit néng dén khi hét ion clorua trong nudc rira (nude rita khong két tia
khi thém bac nitrat). Gidy loc chita tlia bari sunfat dé vio chén nung di biét trong
luong, say kho & 105°C, d6t chdy va nung & 800°C, trong thoi gian 30 - 40 phiit, 6n
nhiét trong binh hit 4m va can dén khi c6 trong lugng khong déi.

Tinh két qua

Ham luong ion sunfat (SO*,), mg/l; tinh bang cong thc:

X, = G.O,4115.1000.$

Trong d6
G - khéi luong tia bari sunfat, tinh bang g;
0,4115 - hé s6 tinh doi khoi luong bari sunfat thanh SO, - 1
V - thé tich nudc kiém nghiém, tinh bang ml,

2.14 Do oxy hoa

2.14.1

2.14.2

2.14.3

2.14.4

Pham vi 4p dung

Phuong phap dp dung dé xdc dinh do oxy héa clia nudc c6 ham luong clorua
khong qué 300 mg/I.

Ban chat cua phuong phap

Trong moi truong axit sunfuric, Kali pecmanganat oxy héa nhiing chat c6 tac dung

khir trong nudc. Sau khi dun soi thém axit oxalic dé khir Kali pecmangunat khong
tdc dung hét. Luong axit oxalic thita, chudn do bing dung dich Kali pecmanganat.

Héa chat

+ Kali pecmangunat, dung dich 0,0IN.

+ Axit sunfuric loang (1 + 3).

+ Axit oxalich, dung dich 0,0IN.

Tién hanh thi nghiém

L4y 100ml nu6c kiém nghiém dé vao binh nén dung tich 250ml, thém 5ml axit
sunfuric lodang (1 + 3), dung buyret chuin do thém ding 10ml diing dich Kali
pecmanganat 0,0IN. Dun s6i 10 phidt. Néu khi dun s6i miu hong cta dung dich
khong bén thi 1am lai thi nghiém véi thé tich nuéc kiém nghiém it hon va pha
loang dén 100ml.

Thém vao dung dich néng ding 10ml dung dich axit oxalic 0,0IN va chuidn do
ngay bang dung dich Kali pecmanganat 0,0IN dén khi xuat hién mau hong bén
viing.

Nhiét do dung dich khi chudn do khong dugc xuong dudi 50°C.

Doéng thoi 1am mau ching. Thay nu6c kiém nghiém béng nudc cét va 1an lugt lam
nhu trén.

Chit thich: Néu nudc kiém nghiém c6 ham luong ion clorua trén 300 mg/l thi phdi lam
lodng. Néu nudc kiém nghiém chita cdc chdt vo co bi Kali pecmanganat oxy héa (H,S,
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2.14.5

2.15
2.15.1

2.15.2

2.15.3

2.15.4

Fe’*, NO,) thi cdc chdt nay duoc xdc dinh riéng va khi tinh két qud do oxy héa phdi triv
di luong oxy tuong ung nhu sau:

- Img H,S tuong ttng 0,47mg O,,

- Img NO, tuong ung 0,35mg O,;

- Img Fe,, tuong uing 0,14mg O,

Tinh két qua

Do oxy héa mg (O,/1) tinh bang cong thic:

1000
X, =0, - Vl).N.8.7

Trong do:
V, - thé tich dung dich Kali pecmanganat 0,0IN dung khi chu4n do mau nuéc
kiém nghiém, bang ml;
V, - thé tich dung dich Kali pecmanganat 0,0IN ding khi chuin d mau ching,
tinh bang ml:
N - nong do duong lugng ctia dung dich Kali pecmanganat;
8 - duong luong cua oxy;

V - thé tich nudc kiém nghiém, tinh biang ml

Hydro sunfua va cic sunfua

Pham vi 4p dung

Phuong phap dp dung dé xdc dinh hydro va sunfua va cdc dang ion sunfua trong
nudc voi ham luong 1: 10 mg/l1.

Ban chat cua phuong phap

Phuong phap dua trén su chuin do truc ti€p hydro sunfua va cdc dang ion sufua
bang dung dich iot.

Hoba chat

+ Iot dung dich 0,01N.

+ Ho tinh bot, dung dich 0,5% .

+ Axit axetic dac.

Tién hanh thi nghiém

Lay 200ml nuéc kiém nghiém di loc d6 vao binh "chuén do iot" dung tich 500ml,

thém 3 + 4 giot axit axetic, 2 - 3 giot dung dich hé tinh bot va chuin do bang dung
dich iot 0,0IN dén khi c6 mau xanh nhat.

Thi nghiém duoc lap lai theo thit ty sau:

D6 vao binh chuédn do lugng dung dich iot 0,01N ding bang lugng dung dich diung
chuén do lan thi nhat sau d6 d6 vao binh 200ml nudc kiém nghiém, thém vai giot
dung dich hé tinh bot 0,5% va chuin do tiép bing dung dich iot 0,0IN dén khi c6
mau xanh nhat.

Lay két qua trung binh ctia hai l1an chuén do.
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2.15.5 Tinh két qua
Ham lugng hydro sunfua va céc ion sunfua (mg/l) tinh bang cong thic:

X, = VI.N.O,017.IOOO.@

Trong do:
V, thé tich dung dich iot 0,010N dung khi chuén, do tinh bang ml;
N - Nong do duong luong cua dung dich iot;
0,017 — miligam duong luong ctia H,S ,
V - thé tich nuéc ki€ém nghiém, tinh bang ml.
2.16 Nitrit (NO,) .
2.16.1 Pham vi 4p dung
Phuong phap dp dung dé xéc dinh nitrit trong nudc khong chita cac chat oxy héa
va chét khir manh. Nu6c duc va nuéc mau, cdc ion Fe**, Hg** , Ag*, Bi**, pb*,

Au**, cloplatinat, metavanadat can tr& xdc dinh nitrlt. Cu** 1am két qua thap hon
thuc té.

Céac anh huéng trén dugc loai trir khi 1am lodng nudc kiém nghiém.

2.16.2  Ban chat phuong phap
Phuong phédp dua trén tdc dung diazo héa trong moi trudng axit cua nitrit véi hon
hgp axit sunfanilic va - naftilamin tao thanh thu6c nhuém mau hong.

2.16.3 Hoa chat

- Axit sunfanilic, dung dich 0,6%; hoa tan 6,0g axit sunfanilic loai tinh khiét
phan tich, vao 750ml nuéc cat dun so6i, thém 250ml axit axetic bang-
Naftilamin, dung dich 0,6%: hoa tan 1,2g - naftilamin, loai tinh khiét phan tich
bing nudc cat, thém 250ml axit axetic bang va pha nuéc céit cho di 250ml.
Dung dich dung trong 2 - 3 thang.

- Natrinitrit, dung dich I: hoa tan 0,1497g NaNO, loai tinh khiét phan tich da siy
kho ¢ 105°C bing nudc cét va pha cho du 1/. Thém Iml clorofooc, béo quan I
nhiét do thap va dung trong 1 thang, 1/ dung dich I chita 0,100ml NO,

Dung dich II: 14y 100ml dung dich I 1am loang dén 1/ bang nudc cét Iml dung dich
nay chita 0,010mg NO,. Dung dich chi pha trude khi st dung.
Dung dich III: 1ay 50ml dung dich II 1am lodang dén 1/ bang nudc cat, Iml dung
dich nay chita 0,0005mg NO,. Dung dich chi pha trugc khi sir dung.

2.16.4 Dung do thi chuin
Lay 0; 0,5; 1; 1,5; 2; 2,5; 3ml dung dich II 1am lodng dén 50ml bang nudc cat. Day
dung dich nhan duoc cé nong do tuong ung 0; 0,1; 0,2; 0,3; 0,4; 0,5; 0,6 mg/l NO,.
Tung dung dich 14n lugt lam nhu d6i véi mau nude kiém nghiém & phan tién hanh
thi nghiém. Po cudng d6 mau clia timg dung dich biang mdy do mau quang dién.
Tir mat do quang ctia cdc dung dich do duoc dung dé thi chuan. Trén truc doc ghi
mat do quang, trén truc ngang ghi nong do dung dich tuong tng (mg/1).
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2.16.5

2.16.6

2.16.7

2.17
2.17.1

2.17.2

2.17.3

Pha thang mau tiéu chuin

Lay 0; 0,2; 0,5; 1,00; 1,500; 2,00; 2,50; ml dung dich III d6 vao binh tru netle dung
tich 50ml, lam loang bang nudc cat dén 50ml. Ting dung dich 1an lugt 1am nhu
d6i v6i mau nudc & phan tién hanh thi nghiém. Day dung dich nhan duoc cé nong
do twong ung 0,000; 0,002; 0,003; 0,01; 0,015; 0,020; 0,025 mg/l NO II

Tién hanh thi nghiém

Lay 50ml nudc kiém nghiém, néu luong nudc 1ay it hon thi 1am loang dén 50ml
bang nudc cit dé vao binh nén. Thém Iml dung dich axit sunfanilic va lic déu. Dé
yén nam phut sau d6 thém Iml dung dich a-naftilamin va lic déu. Sau 40 phuit ké tir
khi thém dung dich a-naftilamin do cudong do méu cua dung dich bang may do
mau quang dién, dung kinh loc mau xanh 14 cay (A = 520mm, cuvet day 1 - 5cm,
hoic so mau bing mét thudng véi thang mau tiéu chuén.

Chit thich: Néu sau khi loc nuéc kiém nghiém vdn duc va nuéc nhiéu bdn cé cdc chdt
keo lo ling thi lam nhu sau: ldy 100ml nudc thém 0,50g than hoat tinh, 1ml dung dich
12,5% KAI(SO,), 12H,0 va dung dich amoniac dén pH = 5,8. Khudy déu, dé cdan két tia
hét va nudéc ldang trong, sau doé loc qua gidy loc bang xanh. Ldy moét phdn nudc loc dé xdc
dinh nitrit. Néu trong nudc cé cdc chdt cdn trd (xem muc 1.16.1) thi lam lodng nudéc kiém
nghiém. Néu nudc kiém nghiém cé mdu thi do mdt dé quang va trix di khi tinh két qud.
Tinh két qua

Ham luong ion nitrit (NO,), mg/I; tinh bing cong thitc:

Trong do:
C - néng do ion nitrit doc trén d6 thi chudn hodc trén thang mau tiéu chuén,
tinh bang mg/1
V - thé tich nudc 14y kiém nghiém, tinh biang ml
50 - thé tich 1am lodng nudc kiém nghiém, tinh bing ml.
Nitrat (NO;)
Pham vi 4p dung.
Phuong phép dp dung dé xdc dinh nitrat Yéi ham lugng dén 1 mg/l trong nudc ¢
ham luong clorua khong qud 200 mg/l, sat khong qua 5 mg/l, nitrit khong qua 2
mg/l.
Ban chat cta phuong phép.
Phuong phap dua trén phan ng giita nitrat va natri xalixilat trong moi truong axit
sunfuric tao thanh mudi cua axit nitroxalixilic mau vang.
Héa chat.
+ Natri xalixilat, dung dich 0,5% .
+Axit sunfuric dac.

+ Natri hydroxyt, dung dich 10N: hoa tan 400g NaOH loai tinh khiét phan tich
bing nudc cat, sau khi nguodi pha du 1/.
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2.174

2.17.5

2.17.6

2.17.7

Kali nitrat, dung dich I: hoa tan 0,1631g KNO; loai tinh khiét phan tich da say
kho ¢ 105°C bing nudc cat trong binh dinh miic, thém Iml clorofooc va pha cho du
1.

Nhu vay Iml dung dich I chita 0,100mg NO;

Dung dich II: 1y 10ml dung dich I 1am loang dén 100ml bang nudc cat, 1ml dung
dich II chira 0,010mg NO;. Dung dich chi pha truGe khi stir dung.

Dung do thi chuén 14y 0, 0,5; 1; 2; 5; 10ml dung dich II 1am lodng dén 10ml bang
nude cat, cho bay hoi trong chén st trén bép cach thuy dén kho va timg dung dich
lan luot 1am nhu d6i v6i nuée kiém nghiém & phan tién hanh thi nghiém. Day dung
dich nhan dugc ¢6 néng do twong tng 0; 0,1; 0,2; 0,4; 1,0; 2,0 mg/l NO;. Do
cuong do mau cua timg dung dich bang may do mau quang dién.

Tir mat do quang cta cdc dung dich do duoc dung dé thi chuén. Trén truc doc ghi
mat do quang, trén truc ngang ghi nong do dung dich tuong ting (mg/1).

Pha thang mau tiéu chuan.

Lay 0; 0,2; 0,5, 1,0; 2,0; 4,0; 6,0; 8,0; 10,0ml dung dich III 1am lodng dén 10ml
bing nudc cét, cho bay hoi trong chén st trén bép cédch thily dén kho va l4n luot
lam nhu doi v6i nude kiém nghiém & phan ti€n hanh thi nghiém. C4c dung dich
mau 1am loang bang nudc cét cho da 50ml trong binh tru netle. Day dung dich
nhan dugc c6 nong do tuong tng 0; 0,04; 0.1; 0,2; 0,4; 0,8; 1,2; 1,6; 2,0 mg/l NO,.
Tién hanh thi nghiém.

L4y 10ml nu6c kiém nghiém, thém Iml dung dich natri xalixilat va cho bay hoi
trong chén st trén bép cdch thiy dén kho. Sau khi dé€ nguoi thém 1/ axit sunfuric.
Dung diia thity tinh khuay déu theo thanh va ddy chén cho cin tan nét, dé 10 phit.
D4 nuéce cat vao chén, khuay déu va d6 sang binh dung nuéc dung tich 50ml.
Trang chén nhiéu 14n bing nudc cat, nudc trang d6 vao binh dung nuéc. Thém 7ml
dung dich natri hydroxyt 10N, pha nuéc cit dén vach va lac déu. Sau 10 phut ké tir
khi thém dung dich natri hydroxyt, mau ctia dung dich khong dugc thay doi. Do
cudng do mau cta dung dich bing mdy do mau quang dién, diing kinh loc mau tim
(A = 410mm) cuvet day 1 - 5cm hodc so mau bang mat thudng v6i thang mau tiéu
chuan.

Chi thich: Néu nuoc kiém nghiém c6 ham luong clorua cao, ldy 100ml nudc thém luong
dung dich bac sunfat tuong duong voi ham luong clorua da biét (4,40g Ag,SO, loai tinh
khiét phdn tich hoa tan trong 11 nudc cdt; Iml dung dich tuong ing Img CIl), loc két tua
bac clorua, nuéc loc diung xdc dinh nitrat. Néu ham luong sdt on, thém vao nudc kiém
nghiém 8 - 10 giot kali - natri tatrat 20%. Néu ham luong ion nitrit lon hon 2mgl, ldy
20ml nudc kiém nghiém thém 0,05g amoni sunfat, cho bay hoi dén kho trén bép cdch
thity, hoa tan can, loc ldy nudc trong dé xdc dinh nitrat.

Tinh két qua

Ham lugng ion nitrat (NOs), mg/l; tinh bang cong thic:

€50
v

X

15

Trong do:
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C - néng do ion nitrat, doc trén do6 thi chudn hoic trén thang mau tiéu chuén,
tinh bang mg/l;

V - thé tich nudc 14y kiém nghiém, tinh biang ml;
50 - thé tich nu6c kiém nghiém di hién mau, tinh bang ml,

2.18 Amoniac va amoni

2.18.1

2.18.2

2.18.3

2.18.4

Pham vi 4p dung

Phuong phép ap dung dé xdc dinh amoniac va ion amoni trong nudc khong chia
cac amin, clo, cloamin, axeton, rugu va cac chit hitu co tac dung véGi thudc thir
Netle. Nudc ¢6 do duc, ham luong sit va sunfua cao can trd xdc dinh amoniac va
amom.

Ban chat cua phuong phap

Amomac va ion amoni tdc dung véi Kali iodua thily ngan (thudc thir Netle) trong
moi truong kiém tao thanh tia mau vang nau.

Hoba chat

+ Nudc cat khong chira amomac.

+ Thudc thir netle: Hoa tan 100g.

Hg,I loai tinh khiét phan tich va 70g K.I. loai tinh khiét phan tich va tron v6i dung
dich natri hydroxyt. Dung dich natri hidroxyt pha nhu sau: hoa tan 160g NaOH
loai tinh khiét phan tich trong 500ml nuéc cét. Hén hop dung dich pha nudc cat
cho du 1/. St dung phan dung dich trong, sau khi dé lang it nhat 4 gio.

Natri kali tatrat, dung dich 50%: hoa tan 50g KNC,H,0,.4H,0 loai tinh khiét phan
tich bang nudc cét, 1am loang dén 100ml, thém 0,2 - 0,5ml thuoc thir Netle. Dung
dich str dung sau khi dé lang trong.

Komplexon III, dung dich 50%: hoa tan 10g natri hidroxyt loai tinh khiét phan tich
vao 60ml nudc cat, sau d6 hoa tan 50g komplexon III vao dung dich natri hidroxyt
vura pha. Thém nudce cat cho da 100ml.

+ Natri hidroxyt, dung dich 15% .

+ Amoni clorua.

Dung dich I: hoa tan 0,2965g NH,CI loai tinh khiét phan tich bang nudc cat va pha
cho du 1. Nhu vay Iml dung dich nay chita 0,100mg NH, Dung dich chi pha trudc
khi str dung.

Dung dich II: 1dy 50ml dung dich I 1am loang dén 1/ bang nuGc cat. Nhu vay Iml
dung dich nay chita 0,005mg NH*". Dung dich chi pha truéc khi sir dung.

Dung d6 thi chuén

Lay 0; 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10; ... 40ml dung dich II lam loang d&€n 50ml
bang nudc cét va timg dung dich Ian lugt 1am nhu d6i véi nudc kiém nghiém &
phan tién hanh thi nghiém. Day dung dich nhan dugc c¢6 nong do tuong ung 0;
0,05; 0,10; 0,20; 0,40; 0,60; 0,80; 1,00; ...; 4,00 mg/l NH,* Do cuong do6 mau ctia
timg dung dich bang mdy do mau quang dién.

Tir mat do quang cta cdc dung dich do duoc dung d6 thi chudn. Trén truc doc ghi
mat do quang, trén truc ngung ghi nong d6 dung dich tuong dng (mg/1).
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2.18.5

2.18.6

2.18.7

Pha thang mau tiéu chuin

Lay 0; 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,05 ...; 20ml dung dich II lam loang dén 50ml
biang nudc cat trong binh tru Netle. Timg dung dich 1an lugt 1am nhu d6i v6i nudc
kiém nghiém & phan tién hanh thi nghiém. Day dung dich nhan dugc c¢6 néng do
tuong ung 0; 0,05; 0,10; 0,20; 0.40; 0,60; 0,80; 1,00; ...; 2,00 mg/l NH,".

Tién hanh thi nghiém.

L4y 50ml nudc kiém nghiém, thém 1 - 2 giot dung dich Komplexon III hoac dung
dich natri kali tatrat va lac déu. Néu nuéc ¢6 do cung cao, thém 0,5 - 1ml, dung
dich natri Kali tatrat hoac dung dich komplexon III. Thém Iml thuéc thir Netle va
lac déu. Sau 10 phit do cudng do mau cta dung dich bang mdy do mau quang
dién, dung kinh loc mau tim (A = 400: 425mm), cuvet diy 1 - Scm hodc so mau
bang mat thudng v6i thang mau tiéu chudn. Sau 30 phiit ké tir khi hién mau, mau
cta dung dich khong duoc thay doi. Khi do cudng do mau bing mdy do mau
quang dién, néu néng do ion amoni 16n hon 6 mg/1 thi phai 1am loang r6i mdi do.
Tinh két qua

Ham lugng ion amoni (NH,*), mg/l; tinh bang cong thic:

Trong do:
C - néng do ion amoni doc trén dé thi chu4n hodc trén thang mau tiéu chuén,
tinh bang mg/I;
V - thé tich nudc kiém nghiém, tinh bang ml;
50 - thé tich 1am loang nudc kiém nghiém, tinh bing ml.

2.19 Tinh can say kho 6 105°C

2.19.1

2.19.2

Tién hanh thi nghiém

Lay 200ml nudc kiém nghiém da loc, cho bay hoi din trong chén s da sdy &
105°C va can dén trong lugng khong daéi trén bép cach thity dén kho. Chén si chia
can kho sdy 2 gio & 105°C, 6n nhiét trong binh hiit 4m va can nhanh dén trong
luong khong doi

Tinh két qua
Tinh cén say kho ¢ 150°C (mg/l) tinh bang cong thic:

PO

Trong do:
G - kho6i luong can kho say ¢ 105°C, tinh béang g;

V - thé tich nudc kiém nghiém, tinh bing ml.



TIEU CHUAN XAY DUNG TCXD 81 : 1981

2.20
2.20.1

2.20.2

2.21
2.21.1

2.21.2

Ham luong can khong tan say kho ¢ 105°C
Tién hanh thi nghiém
Lay 200ml nuéc kiém nghiém loc bang gidy loc da say & 105°C va can dén trong
luong khong déi. Gidy loc chia can say 2 gid & 105°C, 6n nhiét trong binh hit 4m
va can dén trong luong khong doi.

Tinh két qua
Ham luong cin khong tan sdy kho ¢ 105°C (mg/1) tinh bing cong thic:
X,, = G.1000.19%0
V
Trong do:

G - khai lugng can kho say ¢ 105°C, tinh bang g;
V- thé tich nu6c kiém nghiém, tinh bang ml.
Ham luong can khong tan chay 6 600°C ,
Tién hanh thi nghiém
Gidy loc chita can khong tan sdy kho & 105°C (muc 2.20) bo vao chén st da biét

trong luong va dem nung & 600°C trong 1 gi®, 6n nhiét trong binh hiit 4m va can
dén trong luong khong déi.

Tinh két qua
Ham luong can khong tan chay & 600°C (mg/l) tinh bang cong thiic:

X, = G.1ooo.$

Trong do:

G - Hiéu khoi lugng can khong tan sdy kho & 105°C va can con lai sau khi
nung & 600°C, tinh bing g;

V - thé tich nudc ki€ém nghiém, tinh bang ml.

Chii thich: Cdc don vi do long ki hiéu trong tiéu chudn nay dua theo bdang don vi do luo ng
hop phap hién hanh.



