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L&i noi dau

TCVN 9294 : 2012 dugc chuyén dbi tv. 10 TCN 366-2004
thec qui dinh tai khoan 1 Didu 69 clia Luat Tiéu chuan va
Quy chudn k§ thuat va diém b khodn 2 Didu 7 Nghi dinh s6
127/2007/ND-CP ngay 1/8/2007 cta Chinh phU qui dinh chi
it thi hanh mot sé didu clia Luat Tiéu chudn va Quy chudn
ky thuat.

TCVN 9294 : 2012 do Vién Thé nhudng Nong hoa bién soan,
Bo Nong nghiép va Phat trién Néng thén dé nghi, Téng cuc
Tiéu chudn Do luwdng Chét lvgng thdm dinh, B§ Khoa hoc va
Cong nghé cdng bd.
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Phan bén — Xac dinh cac bon hiru co tdng sé bing phwong phap
Walkley- Black

Fertilizers —Determination of of total organic carbon by Walkley- Black method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap xac dinh cac bon htru co tdng sb co trong cac loai phan bén,
chal phé thai co chira chat hiru co nhu: phan hitu co truyén thang, phén hiru co ché bién céng nghiép,
phan hiru ¢o sinh hoc, phan hiru co khoang, phan hiu co vi sinh, than ban va phé thai hitu co tr cac

nguén khac nhau.

2 Tai liéu vién dan

Cac tai liéu vién din sau day 1a can thiét dé ap dung tiéu chudn nay. D4 véi cac tai ligu vién dan ghi
ndm cong bd thi ap dung ban duoc néu. Ddi véi cac tai liéu vién dan khong ghi nam cdng bo thi
ap dung phién ban mi nhat, bao gdm ca cac stra ddi, b sung (néu co).

TCVN 4851 : 89 (ISO 3696- 1887), Nute dung cho phan tich trong phong thi nghiém- Yéu cau kv thudt va
phuong phap thix

- TCVN 9297 - 2012, Phéan bén — Phurong phap xdc dinh do am.

3 Thuiat ngir va dinh nghTa

Tigu chudn nay s dyng cac thuat nglr va dinh nghla sau:

3.1 Chat hitu ¢o' {organic matter- OM)

Vat liéu hivu cor co ngudn gée tir déng. thyc vat bj pnan hily dén trang thai khong con hinh dang ban dau
3.2 Cac bon hiru co (organic carbon- OC)

Thanh phan cac bon co trong chat hiru cor.
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4 Nguyén tic

Tiéu chuan nay dya theo phwrong phap Walkley-Black - Oxy hoa cac bon hiru co béng dung dich kali
dicromat duw trong mdi trwdng axit sunfuric, str dyng nhiét do qua trinh hoa tan axit sunfuric dam dac
vao dung dich dicromat, sau d6 chudn dé luong du bicromat béng dung dich sét hai, tir a6 suy ra ham
Iwgng cac bon hiku co.

5 Héa chét va thudc thwy

Trong qua trinh phan tich chi sir dung cac hoa chét, thuéc thir phil hop véi cac yéu cau quy dinh trong
TCVN 7764 (ISO 6353), hodc cac hda chét, thude thir ¢o cép tinh khiét twong drong.

5.1 Nwéc cét, phu hop voi TCVN 4851-88.

5.2 Axit sulphuric, (H:SO,) d= 1,84,

5.3 Axit phosphoric, (HsPO;) 85%.

5.4 Kali dicromat, (K2:Cr.Oy).

5.5 Muédi Mohr, [FeSO4(NH,);S0,.6H,0].

5.6 Dung dijch tiéu chudn kali dicromat (K.Cr,07) M/6:

Can 49,040 g K,Cr,0; (da sAy khd &405 °C trong 2 h, 8& ngudi trong binh hut &m) cho vao céc dung
tich 1000 ml, thém 400 ml nwéc cAt, khudy tan, chuyén vao binh dinh mirc dung tich 1000 ml, thém
nuoc cit dén vach dinh mire, 1&c déu. Bdo quan kin ¢ 20 °C.

5.7 Dung dich mudi Mohr [FeSO4(NH,);S0,.6H,0] nong dd khoang 0,5 M:

Can 196 g FeSO.(NH,),S0,.6H,0 vao cbc dung tich 1000 ml, thém 50 ml axit H,SO, dac, thém 450 ml
nudc cat, khudy tan, chuydn vao binh gjnh mirc dung tich 1000 ml, thém nuéc cat dén vach dinh mire,
I5c déu, d& cho lang trong, ndu dyc phai loc. Bdo quan kin trong lo mau nau ¢ 20 °C, tranh xam nhép
cua khéng khi,

5.8 Dung dich chi thi mau ferroin O. phenanthrolin:

Can 0,695 g sét hai sunphat (FeS0O,.7H,0) va 1,485 g O. phenanthrolin monohydrat (CizHgN2.H:0),
hoa tan trong 100 ml nuwéc cht.

5.9 Dung djch chi thj mau bari diphenylamin sunfonat 0,16%:
Can 0,16 g bari diphenylamin sunfonat, hoa tan trong 100 ml nuéc cat.
5.10 Dung dich chi thj mau axit N- phenilanthranilic:

Can 0,1 g axit N-phenylanthranilic va 0,1 g Na;CO; tron déu véi mét it nudc cét, sau hoa tan thanh 100 mi.
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6 Thiét bi, dung cu

St dung cac thiét b, dung cy thong thwéng trong phéng thi nghiém va cac thiét bj, dung cu nhw sau:
6.1 T sy, nhiét d6 200 °C + 2 °C.

6.2 Can phén tich, dd chinh xac 0,0001 g.

6.3 Ray, duong kinh 16 0,2 mm.

6.4 Binh tam giac chju nhiét, dung li.ch 250 ml.

6.5 Buret, dung tich 50 ml, @4 chinh xac 0,1 ml.

6.6 Tdm cach nhiét.

7 LAy mau va chuan bj mau
7.1 Phan bén rin

7.1.1 Mau dem dén phong thi nghiém dwoc dao tron déu, trai phang trén khay nhua hodc tm ni long,
l4y mAu trung binh theo phurong phap dwdng chéo géc, tron déu, 1y hai phan ddi dién va loai bd dan
cho dén khi con khoang 500 g.

7.1.2 Chia miu trung binh thanh hai phdn béng nhau, cho vao hai tii PE, bugc kin, ghi ma s6 phan
tich, ngay, thang, t&n mau (va cac thang tin can thiét), mat tai lam mAu lwu, mot tdi 1am mau phan tich.

7.1.3 Nghién min mau rdi qua ray 0,2 mm, trén déu lam mau phan tich.

7.1.4 C4c m3u co dd Am cao co thé can mot lwgng miu xac dinh, sdy kho & nhiét d6 70 °C, xac dinh
d am, nghién mjn mau khé qua ray 0,2 mm lam miu phan tich. Lwu ¥ khi tinh két qua phai nhan véi
hé s6 chuyén déi tir khéi lrong mau khd sang khdi lwgng mau thye té ban dhu. )

7.1.5 Cac mau khong thé xi Iy theo 7.1.3, 7.1.4 c6 thé 14y mot lweng méu khodng 20 g, nghién that
min 1am mau phén tich.

7.1.6 Cac mAu phan hiru co khoang co tron phan uré phai rira hét uré trwée khi xac dinh cac bon hiru
co tbng sb (xem phu luc A).
7.2 Phan bon loéng

7.2.1 Mau phan bén 18ng chura trong chai phai duoc Ic déu that ky, sau do @6 ra cdc dung tich tir 50
ml dén 100 ml, tron déu mau.

7.2.2 M3u chira trong cac tai nhd (théng thwong dwdi 20 ml) cét tir 3 dén 5 i db ra cbe dung tich tir
50 m! dén 100 ml, tron déu mau.
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8 Cach tién hanh

8.1 Can khoang 0,1 g én 0,2 g m3u @3 dugc xt ly theo (7) chinh xac dén 0,0001 g, c6 ham lwong
khéng qua 50 mg céc bon, cho vao binh tam giac chiu nhiét dung tich 250 ml. -

8.2 Thém 20,0 ml dung dich tiéu chuin K,Cr,0; M/6

8.3 Thém nhanh 40 ml H,SO, dam d4c tir 6ng dong, l4c nhe, tron déu.

8.4 Dt 1én tam cach nhiét, dé yén trong théi gian 30 min.

8.5 Thém 100 ml nwdc cat va 10 ml HaPO, 85 %, dé ngudi Gén nhiét 4o trong phong.

8.6 Tién hanh ddng théi 2 mau trdng, cling cach chuan bj nhw méu thir,

CHU THICH 1: Trwémg hep miu sau khi oxy hoa cé mau xanh cin phdi 1am lal, can legng It hon hodc 13ng thém leong
K2Cr207.

8.7 Chuén do

8.7.1 Thém 0,5 ml chi thj mau va chudn @0 lwong du K,Cr,0; M/6 bang dung dich muéi Mohr 0,5 M téi
mau cla dung dich thay ddi. Chu v, tai gan diém két thiic chuyén mau, phai nhd tir tir tirng giot dung
dich chudn va lac d&u cho dén khi chuyén mau @t ngdt, néu chuin dé qua du, cho thém 0,5 ml dung
dich K,Cr,0; M/6 va tiép tuc chudn d6 mot cach than trong, cdng thém thé tich dung dich K,Cr,0; M/6
thém vao thé tich dung dich K,Cr,O; M/6 da st dung.

CHU THICH 2: Phiremg phap nay chl ¢b kél qua tbt khi lrgng dir KzCr07 MIB £6n trén 40 % lrgng 48 s dyng, nghia la khi
s6 ml dung dich mudi Mohr chuén d§ hét it hon 16 ml, cén phai lam Igi (can lrgng it hon hodic ting thém lugng KoCrz07 M/B).

CHU THICH 3: Trong trwémg hgp binh thwing, khdng phai cho thém KzCrz0r M6, V & cong thirc tinh (3.1) lay theo (8.2);
trong {rrémg hep phdi cho thém K2CraOy M6, V & cdng thire tinh (3.1) ty theo (8.7.1)

CHU THICH 4: Chuyé&n mau cla chi thi

1) Chi thj mau ferroin O. phenaltralin, chuyén tir xanh sdm sang do.

2) Chi thi mau bari diphenylamin sunfonal, chuy&n lir xanh im sang xanh la cay.
3) Ch thj mau axit N-phenylanthanilic, chuyén tir lim sang xanh 14 cay.

9 Tinh két qua

9.1 Cong thirc tinh

9.1.1 Ham lugng céc bon hiru co theo phan tram (% OC) khéi lwong phan thuong pham dugc tinh theo

cong thirc:

V x (a-b) x 3 x 100 x 100

% OC =
ax75x1000xm

Trong dé:
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v Thé tich dung dich K,Cr,0; st dung tinh bang mililit (ml);

a Thé tich dung dich mudi Mohr chudn 66 mau trdng tinh bang mililit (ml);

b Thé tich dung dich mudi Mohr chuén @ mau thir tinh bang mililit (ml);

m Khéi lwgng mau can dé xac dinh tinh béng gam (g);

3 Puong lwgng gam cla cac bon tinh bang gam (g);

100/ 75 Hé sé qui adi (do phuong phap ndy cé kha nang oxy héa 75 % téng lwong céc bon hitu co).

9.1.2 Ham Iwgng cac bon hivru co theo phan trdm (% OC) khéi lugng phan khé kiét dwoc tinh theo cong

thirc:

Vx(a-b)x3x100x 100 x K

% OC =
ax75x1000 xm

Trong do:
K Hé s6 kho kiét (theo TCVN 9297 : 2012).

9.1.3 Céng thirc chuyén ddi tir OC sang OM
% OM=%0Cx22

2,2 Hé sb chuyén ddi cac bon hivu co sang chét hivu cor

9.2 Két qua phép thir 1a gia tri trung binh cac két qua cla it nhat hai lan thir dwoc tién hanh song song.
Néu sai léch gira cac lan thr Ién hon 10 % gia trj twong @i thi phai tién hanh lai.

10 Bao cao thir nghiém

B4o céo thir nghiém cin bao gém nhirng théng tin sau:
a) Vién dan tiéu chuan nay;

b) Dac diém nhan dang mau;

¢) Két qua xac dinh cac bon hiru co;;

d) Nhirng chitiét khong quy dinh trong tiéu chuan nay hodc nhirng digu dwoc coi la tily chon va cac
ybu t6 cd thé anh hwdng dén két qua the nghiém.
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Phu luc A

(Quy dinh)

Rira uré trong miu phan hivu co’ khoang ¢6 tron uré

A.1 Cac mau phan hru co khodng c6 trdn phan uré phai rira hét uré trurére khi xac dinh cac bon hiru co,
béi phan uré c6 anh hwdng Ién téi két qua xac dinh, cach rira nhw sau:
A.1.1 Can chinh xac 20 g mau cho vao coc thdy tinh dung tich 250 ml.

A.1.2 Thém khodng 100 ml dung dich HCI 0,01 M, khudy nhe, riva, gan nhiéu Ian qua phéu loc da biét
khéi lwgng gidy loc, rdi dbn tAt cd can trong céc sang gidy loc, gom Iy cén, loai b nuwéc loc.

A.1.3 Say kho cén va giay loc & nhiét @ 70 °C trong théi gian 4 h,
A.1.4 Can khdi luong can va gidy loc khd, tinh ra khédi lvgng céin khd, tinh ra hé sb chuyén @i tir khéi
Iwong mAu kho (da rira va sdy) sang khéi lugng mau thiec té ban dau.

A.2 Nghién can khé qua ray 0,2 mm, st dyung lam m3u phan tich.

A.3 Két qua phan tich 8rrgc nhan vai hé sé chuyén dbi tir khdi lwgng mau kho (da riva va sdy) sang
khéi lwgng mau thyc té ban dau. '
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