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Lé&i néi déu
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TIEUCHUANQUOC GIA TCVN 11407:2016

Phan bén ran - Xac dinh ham lwong silic hivu hiéu bing phwong
phap phd hap thu phan te

Solid fertilizers - Defermination of available sificon content by spectrophotometric method

1. Pham vi ap dung

Tiéu chuén nay qui dinh phirong phap quang phd hap thy phan tir d& x4c dinh ham luong silic hir
hiéu clia phan bén dang ran.

2. Tai lidu vién din

Céc tai lidu vién din sau day 1a cAn thiét a8 ap dung tiéu chudn ndy. D4i véi cac tai liéu vién dn ghi
nam cdng bb thi ap dung ban duwgc néu. D& véi cac tai liéu vién dan khéng ghi ndm céng bb thi
ap dung phién ban mai nhét, bao gbm ca céc sira ddi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987), Nube ding dé phan tich trong phong thf nghiém- Yéu cdu ky thuét
va phuong phép thir; '

TCVN 10683:2015 (ISO 8358:1991). Phén bon rén - Phuong phép chudn bj mau dé xac dinh céc chi
tiéu héa hoc va vat Iy.

3 Nguyén tic

Chiét silic hteu hiéu trong mau thlr nghiém bang dung dich natri cachonat va amoni nitrat. Dich chiét
duge xir Iy bing cac axit flohydric, boric va molypdic va didu chinh pH tir 1,7 dén 1,8. Axit molipdisilixic
dwoc tch bing butanol, duge khi thanh phire da dj vong ¢é mau xanh va xac djnh béng may quang
phd & bréc séng 635 nm.

4 Thubc thir

Trong suét qua trinh phan tich, ngoai trir treéng hep c6 nhirng chi dan riéng, chi diing cac thudc thir
tinh khiét phan tich va tinh khiét héa hec.
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4.1 Nuwéce, Phit hop vt quy dinh trong TCVN 4851:1989 (1ISO 3696:1987) hodic nwede o6 g tinh khiét

trong duong.
4.2 Natri cacbonat khan (Na,CO,).
4.3 Dung dich natri cacbonat, 0,1 M

Can 10,598 g Na,CO; khan (4.2) chinh xac ¢én 0,1 mg vao cbe dung tich 1000 ml a4 cé s&n 500 m
nwée, khudy gdu chuyén vao binh dinh mie dung tich 1000 ml, thém nwéc dén vach mirc, lhc ky va
béo quan kin.

4.4 Amoni nitrat khan (NHiNO5).
4.5 Dung dich amoni nitrat, 0,2 M

Cain 16,0087 g NH,NO, khan (4.4) chinh xac dén 0,1 mg vao cbe dung tich 1000 ml da ¢6 s&n 500 mi
nwée, khudy ddu chuydn vao binh dinh mizc dung tich 1000 ml, thém nuwéc dén vach miee, lac ki, bao
quan’kin.

4.6 Dung dich chuén silic gée, ndng d6 1000 mgA.

4,7 Dung dich silic, ndng d6 40 mg/l

L&y 40 mi dung dich chudn gbc silic (4.6) cho vao binh dinh mirc dung tich 1000 mi {5.10), thém nwédc
dén vach mure, lc k¥.

4.8 Dung djch silic, ndng d6 0,2 mg/

'Léy 50 ml dung dich sific (4.7) cho vao binh dinh mrc dung tich 1000 ml (5.10), thém nwéc d4n vach
merc, lac ky. :

4.9 Amoni hydroxyt (NH;OH), 25 % NHa.
4.10 Axit boric {(H:BO,).
4.11 Dung dich axit boric, 50 g/l

Héa tan 50 g HyBO; (4.10) trong 900 mt niréc &m trong binh dinh mire dung tich1000 ml, &8 ngudi, thém
nwéc 3én vach mike.

4.12 Kali pecmanganat (KMnQy).
4.13 Dung djch kali pecmanganat, 0,6 g/l

Hda tan 0,15 g KMnO, (4.12) trong 200 ral nweéc trong binh dinh mire dung tich 250 ml, thém ntedre Gén
vach mtrc.

4.14 Axit sunfuric (H,SO,) d = 1,84 g/m!.
4.15 Dung djch axit sunfuric, ty 18 H,SO4:H0 Ia 1:1 theo thé tich

- Léy 500 ml H,S0, (4.14) cho vao cbc dung tich 1000 ml @5 ¢ s8n 300 ml nwéc, khudy ddu chuyédn
véo binh dinh mirc dung tich 1000 ml, thém nuwéc dén vach mire, lc k§ va bao quén kin.
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4.16 Dung djch axit sunfuric, t7 1& H,S0,:H.0 1a 1:9 theo thé tich

LAy 100 ml H,S0, (4.14) cho vao ¢cbe dung tich 1000 m! a3 cé 8n 500 ml nwéc, khudy ddu chuyén
véo binh dinh mte dung tich 1000 ml, thém niréc 6én vach mire, lc ki va bao quan kin.

4.17 Dung djch axit sunfuric, ty 18 H,SO,:H,0 1a 1:99 theo thé tich

LAy 10 ml H,SO4 (4.14) cho vao cb¢ dung tich 1000 ml d4 c6 s&n 500.ml nwérc, khudy Géu chuydn vao
binh dinh mi¥c dung tich 1000 ml, thém nwé&e dén vach mec, lac k§ va bao quan kin.

4.18 Amoni molipdat tetrahydrat [(NH,)eMo;024.4H,0).
4.19 Dung dich axit molipdic

Hoa tan 25 g amoni molipdat tetrahydrat (4.18) trong 200 ml dung dich axit sunfuric (4.16) trong cbc dung
tich 400 ml, théin nwre dén vach mike 250 ml, loc qua gidy loc min trong ph&u véo binh, bdo quan kin.

4.20 Axit tactaric (C4HsOs).
4.21 Dung dich axit tactaric, 200 g/I

Cho 50 g axit tactaric {4.20) vao binh dinh mirc dung tich 250 ml d& ¢6 sén 200 mi nwérc, tc k¥, hége
lo&ng dén 250 ml bing nwére, cho vao binh nhira, bao quan kin,

4.22 Axit clohydric (HC!yd = 1,19 g/ml.
4.23 Thiéc Ciorua (SnCl,.2H:0 ).

4,24 Ddng Clorua (CuCly.2H,0).

4.25 Dung djch khir thiéc clorua

Hoa tan 2 g SnCl,.2H,0 (4.22) va 1 mg CuCh.2H,0 (4.23) trong 100 ml HCI (4.21) va chira trong binh 66
niit. Dung dich duwrgc stz dung trong 3 hgay. '

4.26 Dung djch axit clohydric, t 1§ axit; nwedc 1; 4 theo thé tich

Cﬁo 100 ml HC! (4.21) vao binh dinh mirc dung tich 500 ml da cb sn 300 ml nwéc, tron va d& ngudi.
Binh mirc 3én 500 ml bang nwéc va lic ki,

4.27 Axit flohydric (HF) d =1,15 g/ml.
4.28 Butanol (Buty! alcohol - C;H;OH).

5 Thiét bj, dung cu
Sir dung céc thiét bi, dung cy thang thu‘&ng trong phong thi nghiém va céc thiét bi, dung cy nhu sau:

5.1 May quang phé, c6 buéc séng tlr 400 nm dén 850 nm, @ phan gidi nhé hon 2 nm.
5.2 N&i héip, c6 didu khidn nhiét do.
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‘5.3 Can phan tich, d§ chinh xac 0,1 mg.

5.4 pH mét.

5.5 Phéu loc nhyra, dwdng kinh 8 mm.

5.6 Gidy loc, min va trung binb.

5.7 Binh tam gidc nhwa chju nhigt, dung tich 50; 100; 250; 500 .
5.8 Pipet nhwa, dung tich 1; 2; 3; 5; 10 ml.

5.9 Phéu chiét, dung tich 250 ml.

5.10 Binh dinh miec nhya, dung tich 50; 100; 250; 500; 1000 ml.
5.11 Cé¢ nhua, dung tich 400; 1000 ml.

5.12 Thiét bi cach thiy.

6 LAy méu va chuin bj mau

ME3u dwoc chudn bj theo TCVN 10683:2015.

7. Cach tién hanh

7.1 Chiét mau

7.1.4 Can khodng 0,1 g miu da dwoc chuan bj theo myc 6 chinh xac @én 0,1 mg cho vao binh tam gidc
nhira chiu nhiét dung tich 250 m! (5.7), cho vao 50 ml dung dich Na;CO; (4.3), lac ky, trén déu dung
dich, thém-v&o 50-ml dung dich NHiNO; (4:5), &c k¥, trén déu dung dich va day kin.

7.1.2 Cho binh tam giéc ¢6 dung djch (7.1.1) véo ndi hap (5.2), duy tr! & nhiét 66 121 °C trong 60 min.

7.1.3 D& ngudi dung dich, loc qua gidy lpc cod tbc @& chay trung binh, thu dich loc vao binh tam g.iéc
nhwa dung tich 250 ml (5.7), riva c&n bang nwedc (4.1) vai lan.

7.1.4 Chuan bj ddng théi mAu tréing khong c6 mau thi, tién hanh trong didu kién nhw @6i véi mau thi,

7.2 Xac djnh silic hiru hiéu
7.2.1 Chuén bj dung djch chudn

7.2.4.1 L4y 0,0; 2,5; 5,0, 7,5 v& 10,0 ml dung dich silic (4.8) vao 5 binh tam giac nhira cé nép ddy dung
tich 250 ml (5.7). Thém 10 ml dung dich HCI 1: 4 (4.28). -

7.2.1.2 Cho thém 0,5 ml HF (4.27), lac k¥, d& yén 5 min.

7.2.1.3 Cho thém 40 ml dung djch axit boric (4.11), l&c k¥ va 4 m! dung dich axit molipdic (4.19), l&c ky.
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7.2.4.4 Cho thém 1 m! ho&ic 2 m! dung dich amoni hydroxyt (4.9) bng pipet nhiea @8 trung hda bét axit.
7.2.1.6 Dling dung dich amoni hydroxyt (4.9) dibu chinh pH dung dich @n 1,7- 1,8, kidm tra bing may
do pH (5.4). | '

7.2.1.6 Pay ndp binh va dun 10 min trong nuwde sbi clia thiét bj cach thily (5.12). Lam lanh trong nuéc
& nhigt 86 20 °C trong 10 min.

7.2.1.7 Cho vao 4 il dung dich axit tactaric (4.21) va e k.

CHU THICH 1: Byng cy thily tinh c6 thé dugc si dyng tir gial doan ndy tré di.

7.2.1.8 Chuyén toan b dung dich sang phéu chiét dung tich 250 ml (5.9). Ria binh chi¥a hai lan béing
nwee (4.1), cho dich rira vao ph&u chiét, pha lo&ing dung dich bing nuée (4.1) 8én dung tich khodng
80 ml va cho thém 14 ml dung dich H,S0, (4.15), lac k¥, && ngudl.

7.2.1.9 Cho vao 50 mli butanol (4.28) va lic manh trong 1 min. Dung dich dwgc phan Iop, mé van xa bd
iérp axit bén duréi. ' _

7.2.1.10 Lam sach I&p butano! bing céch cho thém vao phéu chiét 20 ml dung dich H,S0, (4.17), lic
30s, @& phan 16p, xa bd 16p axit, |am tiép tyc nhe vay thém hai 1An.

7.2.4,11 Chuyén toan b6 [&p dung dich butanol vae binh dinh mtre dung tich 50 ml (5.10), rira phéu -
. bing butano! (4.28) hai tn (1 mi dén 2 mi), cho dich ri¥a vdo binh. Cho 0,5 ml dung dich khix clorua
thidc (4.25) vao binh, cho thém butanol (4.28) dén vach mirc, lc ky.

7.2.1.12 Ham lrgng Si e6 trong dung dich chuén Si (7.2.1.11) tvong {ng 1a: 0,0; 0,5; 1,0; 1,5; 2,0 pg/s50

oml

7.2.2 Do 8 hip thu quang ciia dung dich chudn bing quang phd

7.2.2.41 Lam dhy cuvet tham chiéu bang butanol (4.28) va gidu chinh méay dén diém khdi dau, & bude
s6ng 635 nm. Do day dung dich chun (7.2.1.12).

7.2.2.2 Lap dwong chudn gitka ham lweng S$i trong dung dich chuén (ug/50 mi) va d8 hap thy quang.

7.2.3 Chuén b] dung djch miu thir nghigm, miu tring

7.2.3.1 Chuyén dung dich m&u thir nghigm (7.1.3) véo binh dinh mirc nhira dung tich 250 ml (5.10).

Lam &3y dén vach mic bing nuwérc.

7.2.3.2 Dung pipet nhyra y 4 ml dung dich tir 7.2.3.1 vao binh tam giac nhya cb nap déy dung tich

250 ml (5.7). Thém 10 ml dung dich HCI 1: 4 (4.26).

- 7.2.3.3 Cac budr tidp theo tién hanh nhur 7.2.1.2 8&n 7.2.1.11. Két qua thu dugc dung dich mau A,

7.2.3.4 Mau tréng & 7.1.4 cling duoc tién hanh cic budc vA trong clng didu kién nhur miu thir. Két

qud thu dwerc dung dich mAu tring B. :

7.2.4 Do 4 hip thy quang ciia dung dich mu thir nghi¢m va méu tring bing quang phé

Po a5 hép thy quang cla dung dich A (7.2.3.3) va B (7.2.3.4) dwgre tién harh nhu do dung dich chuén.
g
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7.2.5 C#n ctr vao dudng cong chuln, chuyén d8i 88 hép thy quang sang ndng 46 dung dich méu thir:
va mau tréng (ug Si).

8. Tinh két qua
8.1 Ham lwgng si.lic hiru hiéu (Cgioz} tinh theo phan trém, theo cong thirc sau:

(A-B) x 2,14

1
Cx10 i

Csiox(%6) =

Trong dé:
A Nbng-d% Si trong 50-ml-dich chiét butanol, tinh-bang pg Si’50 mi-cla-dung dich mauthi;
B Ndng @ Si trong 50 m! dich chiét butanol, tinh béng pg Si/50 ml clia dung dich mau tréng;
C  Khéi heong mau trong 50 mi dich chiét butanol tinh bang g;
2,14 H8 sb quy ddi tir Si sang SiO;;
10 Hé sb quy ddi sang phan tram (%).

CHU THICH 2: Ham lwgng sfiic hiru higu ¢6 thé tinh t.heo g/kg bing cach nhan két qua & cong thire {1) véi 10,

8.2 K&t qua phép thir 13 gi tri trung binh c4c két qua clia it nhé&t hai l4n thiz durere tién hanh song song. Néu
sai I8ch giiva cac 1n thlr 1én hon 10 % so v&i gia ti trung binh cda phép thr thi phai tién hanh lai.

9 Bao cao thir nghiém

Bao co thiy nghiém cin bao gdm nhirng théng tiﬁ sau;
a) Vién dan tidu chudn nay;

b) Déc Giém nhan dang mau:

¢) Kétqua thir nghiém;

d) Moi thao tac khdng quy dinh frong tidu chun nay hodic duroc coi [ tly chon va cac yéu t6 cb thé
anh hudng dén két qua thir nghiém;

@) Ngay thir nghiém.
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Thuw myc tai lidu tham khao
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