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Phéan uré - Phwong phap thir

Urea fertilizer — Test methods

1 Phamvi ap dyng
Tiéu chuén ndy quy dinh cdc phwong phap xac dinh ham lwgng nito, biuret, @& 4m va c& hat cla
phéan uré.

Tiéu chuén ndy con dwa ra cac phuwong phap nhanh dé xac dinh ham Iwvgng nito, xem Phy luc A.

2 Tailigu vién din

Céc tai lidu vién din sau 1a cdn thiét khi &p dung tiéu chudn. Béi véi cac tai lidu vién din ghi nam
cdéng bé thl 4p dung bdn dwgc néu. DI véi cac tai lidu vién dn khdng ghi ndm céng bé thi
&p dung phién ban mé&i nhét, bao gdm cd cac ban slra ddi, bd sung (néu cé).

TCVN 4851 (ISO 3696), Nwéc dung cho phén tich trong phong thi nghiém — Yéu cdu ky thuét va
phuong phép thi.

TCVN 7764 (1ISO 6353) (céc phan), Thuéc thir ding trong phén tich héa hoc.
TCVN 9486:2013, Phan bén — L&y méu.

ISO 3310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire
cloth (Sang thir nghiém — Yéu clu ky thuéit va thir nghiém — Phén 1: Sang thir nghiém bing
kim loai dan).

3 Quy djnh chung

3.1 Léy méu va chun bj miu theo TCVN 9486:2013.

3.2 Trong qua trinh ph&n tich chi sl dung cac héa chét, thubc thlr phli hop véi cac yéu chu
quy dinh trong TCVN 7764 (ISO 6353), ho#c cac hba chét, thube thir c6 cip tinh khiét twong dwong.

3.3 Nuwdc dung trong qua trinh phan tich phi hgp vé&i quy dinh trong TCVN 4851 (ISO 3696)
hodic c6 dd tinh khiét twong dwong (sau day goi 1a nwéc).
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4 Xac djnh ham lvong nito bing phwong phap Kjeldahl (phwong phap trong tai)

4.1 Nguyén tic

Chuyén héa céc hop chét nito trong miu v& dang muéi amoni (NH',) bing céch dun néng trong
dung dich acid sulfuric #&m @ac (H,SO0.) v&i sy cé mat clia chét xlc tdc ddng sulfat (CuSO,), sau @6
chung cét amoniac (NHa) trong mdi trieéng kidém va h4p thy bng dung dich acid boric (HsBOs3),
chudn @b amoni tetraborat [(NH,),B,0-] bing dung dich acid tiéu chudn véi hdn hop chi thi, tir d6
tinh ham lwong nite trong miu.

4.2 Thiét bj, dyng cy

Caéc thiét bj, dyng cy théng thuéng trong phong thir nghiém va nhikng thiét bj, dung cy sau.
4.2.1 Cé&n phén tich, c6 a4 chinh x4c dén 0,0001 g.

4.2.2 Thiét bj chwng cit Kjeldahl

4,3 Thubc thir

4.3.1 Ddng () sulfat két tinh (CuSO4.5H;0).

4.3.2 Acid sulfuric (H,SO,), d = 1,84 g/mL, khdng cé amoni.

4.3.3 Acid chlohydric (HCI), dung dich chun @9 tiéu chuidn 0,1 Mva 0,2 M.

4.3.4 Natri hydroxit (NaOH), dung dich 40 %: Can 400 g natri hydroxit vao céc dung tich
1000 mL, thém 400 mL nwéc, khudy tan, chuyén sang binh dinh méc dung tich 1000 mL, thém
nwée dén vach ginh mée. D& yén dung dich cho I&ng hét cin carbonat, si¥ dung phn dung dich
trong. Bao quén dung djch trong binh nhya kin.

4.3.5 Acid boric (H;BOy), dung dich 5§ %: C&n 50 g acid boric vao céc dung tich 1000 mL, thém
900 mL nwéc néng, khudy tan, dé ngudi; thém vai mililit dung dich hdn hep chi thi, l4c ddu; sau dé
nhé tirng giot NaOH 0,1 M cho d@én khi todn bd dung dich ¢ mau hdng nhat (pH khodng 5),
chuyén sang binh &inh mrc dung tich 1000 mL, thém nuwéc dén vach dinh mrc, l4c tron ddu,
dung dich dwgce chuln bj trurde khi sir dung. Bdo quén kin & 20 °C trong chai s&m mau.

CHU THICH: C6 thé pha riéng dung dich acid boric. Khi siz dyng, ctr 50 mL dung dich acid boric cAn cho

thém 10 giot hdn hop chi thi, sau 46 nhd tirng gigt dung dich NaOH 0,1 M cho dén khi dung dich ¢6 mau
hdng nhat (pH khoang 5).

4.3.6 H&n hep chi thj

H8n hgp chi thj bromocresol xanh va methyl @3: Can 0,1 g bromocresol xanh va 0,3 g methyl dé
héa tan trong 100 mL ethanol 95 %. Bo quén Kin & 20 °C trong chai s3m mau.

Hodc ¢6 thé s dung h8n hgp methyl xanh va methyl 43 thay thé h8n hop bromocresol xanh-
methyl 48. Héa tan 0,1 g methyl @3 vac § mL ethanol 95 %, thém 0,05 g methyl xanh, l&c cho tan
hét, thém ethanol cho &0 100 mL va I&c ddu. Bao quan kin & 20 °C trong chai s&m mau.
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4.3.7 Amoni sulfat (NH,),SO., dung djch tiéu chuén 0,5 mg N/mL: Can 2,3571 g.amoni sulfat
(43 sy & 100 °C trong 2 h, dé trong binh hit 4m) vao céc dung tich 1000 mL, thém 400 mL nwéc,
khudy tan, chuydn vao binh dinh mirc dung tich 1000 mL, thém nwéc téi vach dinh mirc, l4c déu,
dung dich thu dwgc c6 ndng @6 0,5 mg N/mL, bao quan kin & 20 °C.

4.4 Cach tién hanh
4.4.1 Kidm tra thiét b] chwng cét
Kiém tra d¢ kin cla hé théng chung cit bAng dung dich tiéu chuin.

Trwée khi chueng ct m3u phai kidm tra thiét bj Kjeldhal bing cach chwng cAt 50 mL dung dich
tidu chudn amoni sulfat 0,5 mg N/mL (4.3.7) vé&i kidm. Chuln @8 lvgng nito trong binh hirng hét
17,85 mL £ 0,1 mL dung dich chudn @9 tiéu chudn acid chlohydric 0,1 N (4.3.3) 13 dat yéu ciu,
néu It hon (4 do thiét b cAt bj h&, néu 1&6n hon ¢ thd 13 do bj bin kidm tir binh cAt hosc do thiét bj
khdng sach, cAn khic phuc va kidm tra lai.

4.4.2 Phép xac djnh
4.4.21 Miuthl

Cén khodng 3 g miu thir véi @9 chinh xac 0,0001 g. Hoa tan rdi chuydn dinh lwvgng vao binh

dinh mtrc dung tich 250 mL, pha lo&ing @én vach méc va Iic ddu. Dung pipet I4y 20 mL dung dich
nay cho vao binh Kjeldahl.

4.4.2.2 Miu tréng

Tién hanh hai m3u tréng song song véi miu thir, theo clng trinh ty st dung cung mét lwong
tht ca céc thudc thir nhw a4 st dyng khi 1am mAu thir, nhung khéng ¢6 miu thi.

4.4.2.3 Tién hanh x4c dinh
a) Chuén bj dung dich m&u

Thém vao binh Kjeldahl da chira 20 mL miu thi (4.4.2.1) 25 mL nuwéc, 5,0 mL acid sulfuric

dam d3c (4.3.2) va 0,05 g adng sulfat (4.3.1). Léc ddu. Bun nhe khoang 2 min cho dén khi bay hoi
hét carbon dioxit (CO,).

Tang din nhiét @ dén 200 °C, dun sbi nhe cho dén khi khi tréng bay 1&n (khodng 60 min) va tiép tuc
ting nhiét 46 dén khoding 350 °C thém 30 min (chti y khéng d& khd mAu), sau d6 dé ngudi.

b) Chung cét

Chuyén toan bd lvgng miu da chudn bj & 4.4.2.3 a) vao binh chung cht clia thiét bj chung cét
Kjeldaht.

Thém 40 mL NaOH 40 % (4.3.4) vao binh chung cht.
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Chuén bj binh hirng dung tich 250 mL ¢6 chira 30 mL dung dich acid boric 5 % (4.3.5) da cb hén hop
chi thi (dudi éng sinh han phai ngap trong dung dich acid boric khodng 2 mm).

Tién hanh téch amoni bang thiét b chung cAt Kjeldahl, K&t thiic qua trinh chung cét khi hét amoni (khi

dung dich ngung khodng 150 mL vé&i lwgng nito trong binh cAt ¢6 duéi 100 mg N va 200 mL Iwgng
nito trong binh cét ¢ nhidu hon 100 mg N).

Ha thap binh hirng, tia rira dudi éng sinh han vao binh hirng, @8 ngusi.

c) Chuén o

Chudn d$ amoni tetraborat sau khi chung cAt bdng dung dich chudn @8 tidu chudn acid chlohydric
*0,2 M (4.3.3), l4c lién tyc cho dén khi chuydn mau dét ngdt tir xanh sang tia nhat ndu s dyng chi thj

hén hep bromocresol xanh va methyl @3, ho3ic tir xanh lyc sang tim @& néu st dung chi thi hdn hep
methyl xanh va methyl dd.

4.4.2.4 Tinh két qua

Ham Iwgng nito, (%N), tinh theo géc kh, tinh bing phan tram khéi irgng, theo céng thirc sau:
(% -7,)x Nx0,01401x 100

o, = 1
s _100-# M
100
trong @6

Vi 14 thé tich dung dich chudn @9 tiéu chuln acid chlohydric diing @& chuin d¢
m&u thi, tinh bdng mL;

Ve 12 thd tich dung dich chuln 8% tiéu chuin acid chlohydric ding & chuin a8
m3u tréng, tinh bing mL;

N 1a ndng @8 cla dung dich chudn @8 tiéu chudn acid chlohydric;

m 1a khéi lrgng mAu trong (rng véi thd tich dich trich chung cAt, tinh bing g;

w 1 43 4m cla ure, tinh bing %;

0,01401 1a mili dwong lvgng gam cla nite, tinh bing g.

Chénh 1éch gilra hai két qua xac dinh song song khéng I1&n hon 0,30 %.

§ Xac dinh ham lwgng biuret

5.1 Nguyén téc

Biuret va ¢dng sulfat tao phirc mau tim 43 khi ¢6 mit dung dich kidm natri-kali tactrat. Do mau
cla phirc chéit tao thanh & bwéc séng 550 nm.
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Néu trong phan dung dich 14y d& thi» ¢6 mét lvong mudi amoni tinh chuyén ra NH; Ién-hon 15 mg.
phai tién hanh loai né trrede khi xac dinh.

5.2 Thuédc thir

6.21 Dung djch kidm natri-kali tactrat: Hoa tan 40 g NaOH vao 500 mL nwéc trong binh
dinh m(¢ dung tich 1000 mL, |am lanh, thém 50 g NaKC,H,Os. 4H,0; pha lodng téi vach mirc.
D& én dinh mot ngay tredre khi st dyng.

5.2.2 Dung djch ddng sulfat 15 g/L: Hoatan 15g CuSO,.5H,0 vao nuéc khédng cé CO, trong
binh dinh mi¢ dung tich 1000 mL, pha lo&ng dén vach mtrec.

8.2.3 Dung djch acid sulfuric 0,05 M: L4y 2,8 mL dung dich H,SO, dam d3c (d = 1,84) vao cbc
dung tich 1000 mL d4 cé s&n 500 mL nuwéc, khudy tan rdi chuyén dinh lwgng sang binh dinh mirc

dung tich 1000 mL, lic ddu va thém nuwéc dén vach mirc. Bdo quan dung dich trong lo thiy tinh
Kin.

5.2.4 Biuret [(NH,CO);NH] két tinh Ial: Can khodng 10 g biuret (loai héa chét tinh khiét) vao
cée dung tich 500 mL, hda tan trong 100 mL reou tuyét adi (reou khan). C8 @ic dén khodng 50 mL
bang c4ch gia nhiét nhe. Lam lanh & 5 °C va loc qua ph&u loc thiy tinh x8p. Lap lai qua trinh két tinh
va sy khé san phim sau ciing trong tli sdy & 105 °C @&n 110 °C trong 1 h. LAy ra khi td sdy, a3t vao
binh hut &m va 1am lanh & nhiét d phdng.

56.2.5 Dung djch tidéu chudn biuret 1 mg/mL: Hda tan 1,0000 g biuret & két tinh lai vao nwéc
khéng cé CO, va pha lo&ng d&n 1000 mL.

6.2.6 Nwéc khong cé carbon dioxit (CO,).

6.3 Thiét b], dung cy

Céc thiét bj, dyng cu thdng thwdng trong phdng thir nghiém va cac thiét bj, dyng cu sau:
86.3.1 Cin phén tich, 8% chinh x4c dén 0,0001 g.

5.3.2 Bép cach thay;

5.3.3 Thiét bj quang phd, do dugc burée song tir 500 nm dén 570 nm, cuvet cé chidu dai quang tir
1 cm dén 5 cm.

5.4 Chudn bj dwdng chudn

Dung pipet 14y 14n luot tir 1 mL @én 50 mL dung dich tiéu chudn biuret cho vao cac binh dinh mc
dung tich 100 mL (xem Bang 1), thém nwéc khéng cé6 CO, vao d& duwgc khoang 50 mL, thém
1 giot chl thi methyl @0, trung hda vé&i H,SO, 0,05 M d8 dwgc mau hdng. Thém vao 20 mL
dung dich kiém natri-kali tactrat va thém tiép 20 mL dung dich CuSO,, sau m&i IAn thém phai tic
ddu. Binh mirc t&i vach, ldc ddu trong 10 s. Chuln bi mAu tréng trong ty. Xac dinh dd hép thy
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quang A clia tirng mau so véi mlu tréng & budc séng 550 nm (thiét bj c6 bd loc & buée séng
500 nm @¢én 570 nm d&u phi hop) véi cuvet ¢6 chidu dai quang 1 cm @én 5 cm. V& dudng chudn.

Béang 1 - Chudn b dung djch tiéu chuin

Lwgng dung djch biuret tidu chudn, mL Khéi lwgng biuret twong dwong, mg
0 0
1 1
10 10
25 25
50 50

" Dung dich so sanh.

5.5 Céach tién hanh
5.5.1 Miu thir

Cén 10 g m3u thir véi @) chinh x4c 0,0001 g (twong (rng véi khodng 30 mg dén 125 mg biuret),
hoa tan véi 150 mL nwéc & khodng 50 °C trong 30 min. Loc va rira vao binh dinh mic dung tich

250 mL va dinh mic té&i vach. Dung pipet hat 50 mL vao binh dinh mdc dung tich 100 mL va
tién hanh nhw 5.4.

5.5.2 Mdu tring

Tién hanh mét mAu tréng song song véi mau thix, sl dung thubc thlr va thir ty cho céc thube thir
nhu d6i véi miu thir, nhung khdng ¢6 mau thi.

5.6 Tinh két qua
Dya vao dwdng chudn, tim dugce ham lugng biuret tirong (ng véi gia tri @ hip thy quang do duge.
Ham Iwgng biuret, B, tinh béng phin trdm khéi lvgng theo céng thire:

Ax Dx100
%% To00wm 3
trong doé
A 12 sé mg biuret dgc dwgc trén dudng chuln;
D |2 ty sb giCra thé tich dung dich thir va th tich dung dich 14y d& xac dinh (Van/ Via);
m 1a khéi lvgng mau thi, tinh béng g.

Két qua phép thir 12 gia trj trung binh céc phép thir song song.
Néu chénh léch gitra cac I&n thi I&n hon 5 % thl phai tién hanh thi nghiém lai.
10
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6 Xac djnh dé am

6.1 Xac djnh @9 4m bing phwong phap sy (dp dung dbi véi uré hat trong)

6.1.1 Thiét bj, dyng cy

Céc thiét b, dung cy thdng thudng trong phong thir nghiém va cac thiét bi, dung cy sau.
6.1.1.1 Can phén tich, cé dd chinh x4c 0,0001 g.

6.1.1.2 Tu sdy.

6.1.1.3 Binh hat dm.

6.1.1.4 Cél, chay si.

6.1.1.5 Chén thay tinh ho3c chén s(r.

6.1.2 Cach tién hanh

Can khodng 5 g mau (ghi khéi lwgng m) véi dd chinh xac dén 0,0001 g vao chén thly tinh ho3c
chén st (d2 duoc séy & nhiét d 105 °C yva can dén khéi lvong khéng ddi trong hai 14n can lién
tiép) va can chinh xé4c dén 0,0002 g (ghi khéi lvgng my).

Cho chén cé chira m3u vao td sdy, sdy & nhiét @4 70 °C £ 5 °C dén khéi lvgng khdng adi (khoang
2 h). Dy nép chén, 14y chén ra va d& ngudi trong binh hut 4m dén nhiét dd phéng va can chinh
x&c dén 0,0002 g (ghi khéi lvgng my).

6.1.3 Tinh két qua
4 &4m, W, tinh bang phin tram khéi lvgng theo céng thirc sau

w=21"" 100 3)
m

trong dd
my 12 khéi lvgng mAu va chén tredc khi sy, tinh bing g:
m 14 khéi lvong mau va chén sau khi sby, tinh bing g:
m la khéi lvgng mu phan tich, tinh bang g;
Chénh léch gilra hai két qud x&c dinh song song khéng 1&n hon 0,10 %.

6.2 Xac djnh 49 4m bing phwong phap Karl Fischer (4p dung di véi uré hat duc)
6.2.1 Thiét bj, dung cuy

Céc thiét bj, duné cy thdng thudng trong phdng thlr nghiém va céc thiét bj, dung cy sau.
6.2.1.1 Thiét bj chudn a6 Karl Fischer.
6.2.1.2 Xy lanh, dung tich 50 pL.

1"
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6.2.2 Thuébc thir

6.2.2.1 Thuéc thir Karl Fischer 2 mg H,0/mL ho#c 5 mg H,O/mL.

6.2.2.2 Methanol khan (MeOH), c6 ham lwgng nuéc < 0,1 %, s dung lam dung méi khan.
6.2.3 Céch tién hanh

6.2.3.1 Chuln héa thubc thir Karl Fischer

- Rt khodng 25 mL dung méi methanol vao binh chudn dé.

- Chudn do ham Ivgng nwéc trong dung mdi bing thude thir Karl Fischer dén didm cubi.

~ Dung xylanh I4y khodng 0,040 g nuéc chudn va can khéi lwgng nwée (my), 48 chinh xac 0,0001 g
cho véo binh chuln 44 va chuln a8 bing thudc thir Karl Fischer dén didm cuéi.

- Ghi lai thd tich thudc thi tidu tén (V)).

- Céng thirc tinh duong legng nudc - hé sé thube thir nhur sau:

T=

~|=

)

trong 46 :
T la dwong lwgng nuéce cla thube thir Karl Fisher, tinh bdng mg H,O/mL;
my 1 khéi lwgng nudc chuldn 14y a8 chudn héa, tinh bing mg;
Vi 14 thd tich thudc thir Karl Fischer tiéu tén khi chun héa, tinh bing mL.
6.3.2.2 Xéac dinh miu thir
- Rét khodng 25 mL dung mdi methanol vao binh chudn @d.
- Chudn a9 ham lugng nwdce trong dung mdi béing thudc thir Karl Fischer dén diém cuéi.
- Cankhodng tir 3 g dén 5 g, chinh xac dén 0,0001 g mAu uré hat (mo).

CHU THICH: Lugng m3u dugc ldy a8 phan tich saocho khi chuln @9 phai tiéu tén nhidu hon 2 mL thube thir
Karl Fischer.

- Chuyén mau vao binh chudn @9 ¢ chira dung mai khan va chuln a8 bing thudc thr Karl Fischer
dén diém cubi.

-~ Ghi lai thé tich thudc thir Kari Fischer tigu tén (Va).

6.3.2.3 Tinh két qua

D6 4m, W, cla uré tinh bing phin tram theo cdng thire sau:

VoxT
m,x10

W= ®)

12
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trong 46

T 1a dwong lugng nuéce (hé sé) clia thube thir Karl Fisher, tinh bdng mg H,0/mL;
V. 1 thé tich thudc thir Karl Fischer tidu tén cho mAu thi, tinh bng mL;

mo 1 khdi lwgng miu th, tinh bing g.

CHU THICH: T4t ca dung cy thiy tinh phai dwgc sdy & 130 °C trong 30 min, 44 ngudi trong binh hat &m.

7 Xac dinh c& hat

7.4 Thiét bj va dung cy
7.4.1 Cén phan tich, cé dd chinh x4c 0,1 g.

7.1.2 Sang biing thép khdng gi, c6 nép day, 6 dudng Kinh 18 phit hop v&i yéu cdu ky thuat vé
c& hat cla phan uré va phi hep véi cac yéu clu quy dinh trong ISO 3310-1.

7.1.3  May lic ho3c thiét b twong ty cé bidn dd rung clia gié rung tir 1,5 mm &&n 3 mm, tin sé
dao ddng tir 50 Hz dén 60 Hz.

7.2 Céch tidn hanh

S4p xép cac sang theo chidu ting din cla c& sang: ddy hirng, sang cé dudng kinh I8 i mm, sang
¢b dwéng kinh 18 j mm.,

Can khodng 200 g + 0,1 g miu thi, cho miu vao sang i mm va ddy nip sang lai.
Dat sang trén mdy 14c va lic trong 5 min.

Sau khi sang, can khéi lugng hat lot qua sang j mm va dugc gitr lai trén sang i mm, chinh xac dén
0.1g.

7.3 Tinh két qua

C& hat, X, cia uré tir / mm dén j mm dwec tinh bing phdn tram khéi legng theo cong thire
m
X=—x100 6
v {6

trong dé

m 14 khéi lrgng hat ot qua sang j mm va dwgc git lai trén sang i mm, tinh bing g;
M lakhbi lwgng mAu thir, tinh bing g.
Chénh léch két qua gilra hal 1An x4c dinh song song khdng Ién hon 1 %.
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8 Bdao cdo thir nghiém

Béo cdo thir nghiém phai bao gdm It nhit cac théng tin sau.

vién din tiéu chuln nay;

- Céc chi tiét cAn thiét d& nhan biét mau thir;

- két qua thr nghiém;

- céc dic didm bAt thuwdng ghi nhan trong qué trinh thi;

- céc thao tac bét ky dugc thyc hign khdng quy dinh trong tiéu chuln nay;

- ngay ther nghiém.

14



TCVN 2620:2014
Phy luc A
(Tham khéo)

Phwong phap nhanh xac djnh ham lwgng nito

A.1 Phwong phép thé tich sir dyng formaldehyt

A.1.1 Nguyén tic

Céc acid amin trong dung dich nwéc 1a trung tinh, khi g&p formaldehyt cac acid amin bj mét tinh

kidm, tinh acid trdi 1&n, do @6 cé thd dinh lvgng nhom carboxylic (COOH) bing cach chudn &%
béng dung dich kiém.

A1.2 Thudc thir

A.1.2.1 Acid sulfuric, dung dich tiéu chudn 0,5 M.
A.1.2.2 Natrl hydroxit, dung dich tiéu chuin 0,5 M, 5 M.
A.1.2.3 Formaldehyt, dung dich 25 %.

A.1.2.4 Phenclphtalein, dung dijch 1 % trong ethanol.
A.1.2.5 Methyl 46, dung dich 0,1 %

A.1.3 Cach tién hanh

Cén 5 g mAu véi a9 chinh xdc dén 0,0001 g, hda tan trong binh dinh mdc dung tich 250 mL véi
mét it nwée, thém nwéc dén vach mire, lac ddu. Dung pipet |4y 20 mL dung dich miu cho vao
binh tam gi4c dung tich 250 mL, thém 3 mL acid sulfuric dam d&c, l4c déu. Day binh béng phéu
loc dudi ngén va dit 1én bép dién, dun cin than cho dén khi bot khi CO, ngirng bay ra va ddng
th&i xuét hién khi lwu huynh trioxit (SO,) bay ra.

D& yén 5 min dén 10 min, 14y binh ra 88 ngudi dén nhiét 9 phong rbdi thém 2 giot dén 3 giot chi thi
methyl dd, 1&c nhe binh, dung dung dich natri hydroxit 5 M trung hda cho dén khi dung dich
chuyén sang mau vang. Sau d6 ding dung dich acid sulfuric 0,5 M chuan d$ cho dén khi
dung dich chuyén sang mau hdng nhat. Thém 15 mL dén 20 mL dung dich formaldehyt trung tinh
va 5 giot chi thj phenolphtalein, 14c d&u, 48 yén 1 min dén 2 min.

Dung dung dich tidu chudn natri hydroxit 0,5 M chuén a4 cho dén khi dung dich c6 mau héng nhat
bén trong 5 min.

A.1.4 Tinh két qua

Ham lwgng nite, %N, tinh theo gdc khd, tinh bing phdn trdm khéi Iwong theo cdng thire sau.
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_ VxNx0,01401x250x100 -
- 100-7 i

%N
mx20 x

trong @6
v 12 thd tich dung dich tiéu chun natri hydroxit tiéu t&n khi chudn 49, tinh bang mL;
N ndng &% duong lrgng clia dung dich tiéu chuln natri hydroxit;
m  |a khéi lvgng m3u th, tinh bing g;
w 1a @6 &m cla uré, tinh bing %:
0,01401 I& mili drong lvgng cla nito, tinh bing g.
Chénh léch gitra hai két qua x4c dinh song song khéng I&n hon 0,5 %.

A.2 Phwong phap tinh todn

A.2.1 Nguyén tic

Ham luong nito trong phan uré duwgc xac dinh bing phrrong phép tinh toan sau khi @4 xac dinh
céc tap chét trong phan uré bing céc quy trinh phan tich thich hep.

A.2.2 Céch tién hanh

Tién hanh x4c dinh c&c thanh phin sau theo quy trinh phan tich thich hop:

- Do dm (W),

= Ham luvgng biuret (B);

- Ham lugng phy gia (X) [amoni sulfat (AS), formaldehyt (HCHO)] (tham khao Phy luc B va C)
A.2.3 Tinh két qua

Ham lwgng nito tdng, (Nys), drgc tinh tr cac cdng thire sau:

N, +N, +N
=V 8 " & .100 A.2
M= = Hooow X! A2)
v&i
et x14,01x2 (A.3)
60,053
Na =
3 103,03”14’0“3 (A.4)
AS
Nas = 14,01x2 A5
SEETVY Vit (A5)
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Ham Iwgng uré, (U), dwec tinh bing phan trdm khéi lvgng theo cdng thirc sau:

U=100-(W+ B+ X) (A.6)
trong 46

W 13 a8 &m, tinh bang % khéi lvgng;

B 1 ham lwgng biuret, tinh bdng % khéi lveng;

X 1a lwgng phy gia (AS, HCHO), tinh bdng % khéi lugng.
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Phuy luc B
(Tham khao)
Phwong phap xac djnh amonl sulfat
B.1 Nguyén tic

Anion sulfat trong dung dich uré duwgc xac dinh bang phuong phap do d8 dyc trén may so mau tai
buwé&c séng 430 nm.

B.2 Thiét b, dyng cy va thude thir

B.2.1 Thiét b, dyng cy

Céc thiét bj, dung cy thdng thudng trong phéng thir nghiém va thiét bj, dung cy sau.
B.2.1.1 Thiét bj quang phd, cuvet cé chidu dai quang 3 cm;

B.2.1.2 Can phén tich, 49 chinh xac 0,1 mg;

B.2.1.3 Pipet céc dung tich khac nhau;

B.2.1.4 Binh djnh mic dung tich 1000 mL.

B.2.2 Thuéc thir

B.2.1 Bari chioride tinh thd (BaCl,.H,0) dwqc sang qua sang tir 590 pm - 840 pm (20 mesh -
30 mesh). D& chudn bj dung dich trong phdng thi nghiém thl tinh thd cAn dugc rai 18n mit kinh

ddng hd, 1am kho trong 24 h, sang va loai bd x4c tinh thd ¢4 kich thude ngoai khodng 590 pm -
840 pm, bao quan trong l9 khd, sach.

B.2.2 Chét hoat déng: Cho 30 mL acid chlohydric dam d3c (HCI, d = 1,19), 300 mL nuéc,
100 mL ethanol 95 % va 75 g natri chloride vao cbc. Thém 50 mL glyxerol va khudy ddu.

B.2.3 Dung dich tidu chudn sulfate: (1 mg SO./mL): Hda tan 0,1479 g natri sulfat khan
(Na;SQ,) vao nuwée, pha lofing va dinh mirc thanh 1 L.

B.3 Xay dng dwdng chuidn

B.3.1 Chudn bj dung djch tiéu chudn sulfate: Dung pipet hit 13n lugt tir binh dung dich
tieu chuén éulfat (6.2.3) céc thé tich 0,0; 2,0; 5,0; 16.0; 15,0; 20,0; 30,0 va 40,0 mL va pha lodng
béng nwéc dén 100 mL trong binh dinh mirc dung tich 100 mL. Céc dung dich tiéu chudn nay 14n
Ieot chira 0,0; 2,0; 5,0; 10,0; 15,0; 20,0; 30,0 va 40,0 mg SO*/L.

B.3.2 Chuyén céc dung dich trén vao cac cbc dung tich 250 mL thém vao mdi cée dé 5,0 mL
chét hoat ddng va khudy d&u bing may khudy tir.

B.3.3 Trong ldc khudy, cho thém 0,3 g BaCl, va:tinh thoi gian.
B.3.4 Tién hanh khudy ding 1 min & téc @ khéng ddi.
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B.3.5 Ngay sau khi nglrng khudy 1ap tlrc cho dung dich vao éng do a6 dyuc va do trong 4 min.
Ghi lai gia trj cye dai trong thi gian do.

B.3.6 Dyng dudng chudn bidu thj ham lwgng ion mg/L twong (ng voi cac gia tri doc dwoc khi do
quang.

B.4 Céach tién hanh

Can khodng 5 g dén 10 g miu vao cbe khd sach sao cho ham lwgng amoni sulfat ndm trong
khodng 0,01 g dén 0,05 g.

Chuyén vao binh dinh mirc dung tich 1000 mL. Thém 300 mL nwéc vao binh, dé yén 10 min dé
dung dich hoa tan hoan toan.

Diéu chinh vé& nhiét 48 phéng.

Hat 100 mL méu vao binh tam gidc dung tich 250 mL.

Thém 5 mL dung dich chat hoat ddng, l4c k.

Ngay lap tire thém 0,3 g bdt BaCl; vao binh.

Khudy d8u dung dich trén may khudy tir vé) tbc @8 khéng ddi trong 60 s + 5 s.

D& yén 4 min. Do dd hap thy cla dung dich bing thiét bj quang phd & bwéc séng 430 nm,
st dyng cuvet 3 cm.

Tién hanh mét mAu tréing song song v&i mAu thir, dung nuéc 1am mau tréng.
B.S Tinh két qua

Ham luong amoni sulfate, AS, tinh bang phan tram khéi lvgng theo cdng thire sau:
AS= —xVx—x— (B.1)

trong do
8 Ia ham irgng cla ion sulfat trong méu dich, tinh bang mgi/L;
v 1 thé tich clia mAu dich, tinh bing L
132 12 khéi lwvgng phan t& clia amoni sulfat;
96 lakhdilvgng cla ion sulfat SO;

m & khéi lwong clia mau uré, tinh bng g.

CHU THICH: Néu ham lwgng amoni sulfate cao thl phai pha loang m&u, va khi tinh két qua thl phai nhan véi
hé sé pha lo&ng.
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Phylyc C
(Tham khéo)

Phwong phéap xac dinh formaldehyt
C.1 Nguyén tic

Formaldehyt cing v&i uré bj phan hiy bdng cich gia nhiét véi acid phosphoric. Sau d6
formaldehyt dwgc pha lo&ng va x4c dinh bing phwrong php so mau.

C.2 Thiét bj va dyng cy

Céc thiét bj, dung cy théng thudng trong phéng thir nghiém va cac thiét bj, dung cy sau.
C.2.1 Cén phén tich, d) chinh x4c 0,1 mg.

C.2.2 Thiét bj quang phd, cuvet cé chidu dai quang 10 mm.

C.2.3 Thiét bj chieng cét va phan huy.

C.2.4 B didu nhidt, n dinh nhigt 6 60 °C dén 70 °C.

C.2.5 Lo nung, kiém soat nhiét 49 500 °C dén 650 °C.

C.3 Thudc thir

C.3.1 Acid acetic bing (CH;COOH)

C.3.2 Acetyl aceton (2,4 - Pentanedien) (CH.COCH,COCH,)
C.3.3 Amoni acetat, (CH;COONH,)

C.3.4 Bromophenol xanh

C.3.5 Formaldehyt HCHO min 37 %
C.3.6 Ethyl alcohol C;H;OH 95 %

C.3.7 Thymolphthalein

C.3.8 Acid phosphoric HPO,

C.3.9 Acid sulfuric H,SO,, d = 1,84 g/mL
C.3.10 Natri sulfite Na;SO,

C.3.11 Natri carbonat Na,CO;, chuin géc.

C.3.12 Pa bot.
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C.4 Cach tién hanh

C.4.1 Qua trinh chwng cit va phan giai

L4y khodng 3 g @&n 4 g mAu va nghidn min.

Cén khodng 1 g + 0,0001 g mAu (chira khodng 5 mg HCHO) (m) va cho vao binh chung cét.
- Thém khoang 100 mL nuéc va 5 vién d4 bot vao binh chung cét, hdi luu.

- Thém tiép vao 35 mL acid HsPO, dam dic va tir tir gia nhiét. Kidm soét tdc @6 gia nhiét 200 °C
trong 90 min.

- Ngirng chung cit & nhiét 34 210 °C dén 240 °C.
= Thu hdi nwéc ngeng va rira éng sinh han bing nudéc.

- Cho vao binh dinh mirc dung tich 250 mL va dinh mc dén vach.

C.4.2 Qua trinh xéc dinh HCHO

- Dung pipet hut chinh xéc 10 mL dung dich m&u sau khi chung ¢4t cho vao binh dinh mirc dung tich
100 mL.

- Thém 50 mL dung dich acetyl aceton, dinh mirc dén vach bing nwéc.
- Dt dung dich trén vao bé didu nhiét & 60 °C @én 70 °C trong 30 min.

= Lam ngudi dén nhiét dd phong va tién hanh do @ hp thy quang & bwéc séng 415 nm, cuvet
10 mm. Tién hanh song song mau tréng véi dung dich khéng chira HCHO.

C.4.3 Tinh két qua

Ham lvgng HCHO dugec tinh theo ¢dng thirc sau:

H 250 H
—x100 = —x25 C.1
mx1000 10 X m x2, i)

% HCHO =

trong dé

H Ia ham lwgng HCHO tinh theo dwéng chudn, tinh bdng mg;
m la khéi lvgng mau, tinh bng g.
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