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Phén bén — Phwong phap xae-dink axit humic va axit fulvic

Fertifizers — Method for determination of humic acid and fulvic acid

1 Pham vi ap dung

Tigu chuan nay quy dinh pheong phap xac dinh axit humic va axit fulvic cd trang cac loal phén bon,
chét phé thai cb chira chat hiru co nhu: phan hiu co, phan hiru co vi sinh, hQru co sinh hoc, phan hiu

co khodng, than bin, phan bdn dang humic- fulvic va phé thai hiru co bl cdc ngudn khac nhau.

2 Tai liéu vién dan

Cac tai iy wien dan sau day |a can tniét dé ap dung Kiéu chudn nay, D6i vér cac tal liéu vien dan ghi
nam cong bd thi ap dung ban dwoc néu. B&i véi cac tai lidqu vién dn khéng ghi ndm céng bd thi

ap dung phién ban m&i nhat, bao gdm ca cac sira @di, bd sung (néu cd),

TCVM 4851-8B0 (IS0 3696- 1987), Nudc dung cho phin fich trong phdng thi nghim- Yéu céu ky thudl va
phucing phap thie

3 Thuat ngir va dinh nghia

Céac axit humic 1a cac dai phan t thom phirc tap bao gom nhigu nhém chic nhw reod. amin. cacbonyl,
cacboxilic, phenol, quinil... Axit fulvic ¢é khdi lwong phan t& nhd hon axit humic, ¢ thé 14 tidn chat hodc

|& cac mach At cla axit humic.

4 Nguyén tic

4.1 Tiéu chuan nay dya theo phuong phap Walkley-Black - Oxy hod cdc bon hifu cor (axt humic va axit
fulvic} bang dung dich kali bicromat du trong moi truémg axit sunfuric, str dung nhiét do qua trinh hoa
tan axit sunfuric dam dac vao dung dich bicromat, sau dd chudn G luong dw bicromat bang dung dich
sdt hai, tr do suy ra ham lueng axit humic va axit fulvic.



4.2 Dira vao tink chat hod tan cla axit humic va axit fulvic trong méi truemg kiém, xac Ginh dugc tdng
axit umic va axit fulvic; dyra vao tinh chat khéng hoa tan trong mai trréng axit cla axit humic & tach

réang axit humic va xac dinh dwgrc axit humic, tr do suy ra ham |wgng axit fulvic,

5 Thudc thiy

Hoa chat sty dung dé pha cac chat chudn dat leai tinh khiét hoa hoc. hoa chéat sir dyng dé phan tich dat
lezai tinh khiét phan tich,

5.1 Nwoe cit, TCUN 4851-80.

5.2 Axit sunfuric [H-504) d= 1,84,

5.3 Axit phétphoric (HPO,} B5%.

5.4 Natri pyraphotphat {Na:F,0,. 10H,O).

5.5 Kali bicromat (K-Cry 07,

5.6 Mudi Mohr [FeSO,(NH.),S0, 6H,0].

5.7 Dung dich hén hop natrinydroxit-pyrophotphat pH= 13,

Can 44,6 g Na,P,0,. 10H;0 va 4 g NaOH wao céc dung tich 1000 ml, thém <400 ml nudc, khudy tan,
chuyé&n vao binh dinh mire dung tich 1000 mi, thém nwée dén vach dinh mire, 1ac d&u (Dung dich co

nding d6 0,1 M che mdi loai).
5.8 Dung djch tiéu chudn kali bicromat {K.CrzO7) 1N

Can 40,040 g K.Cr.O» (d3 sdy khé & 105 "C trong 2 h, dé ngudi trong binh kOt 4m) cho vao cée dung
tizk 1000 mi, thém 400 ml nude, khudy tan, chuyen vao binh dinh mire dung tich 1000 ml, thém nuée
dén vach dinh mie, lac déu. Bao quan kin & 20 °C.

5.9 Dung dich mudi Mohr néng d& khoang 0,5 M:

Can 196 g FeSO.{NH,L.50, 6H,0 vao céc dung tich 1000 mi, thém 50 mil axit H,530, d&c, thém 450 ml
nuoe, khudy tan, chuyén vao binh dinh mic dung tich 1000 ml, thém nwéc dén vach dinh muc, lac
déu, dé cho lang trong. néu duc phai loc. Bdo qudn kin trong lo mau ndu & 20 °C, trdnh xam nhap clia
khéng khi.

5.10 Dung dich H,S0, 1N:

Ly 28 ml H;SO4 d= 1,84 vao che d3 ¢b s3n 400 ml nuée, khudy tan, chuyén vao binh dinh muc dung
tich 1000 ml, thém nwéc dén vach dinh mies, 136 déu.

5.11 Dung diech H:80,0,01 N, H;S0,0,05 N, pha tir dung dich H,S04 1 N.

5,12 Dung dich MaOH 0,05 N



Can 2 g NaOH cho vao coc, thém nudc, khuy tan, chuyén vao binh dinh mdc dung tich 1000 ml, thém
nudc d&n vach dinh mic,

5.13 Dung djch chi thi mau ferrcin Q. phenalthrolin:

Can 0.695 g st hai sunphat (FeS50..7H,0) va 1,485 g Q. phenalthrolin monohydrat (C;HeMN: H:0), hoa

tan trong 100 mi nuwde,

5.14 Dung dijch chi thj mau bari diphenylamin sunfonat 0,16%:
Cén 0,16 g bari diphenylamin sunfanat, hoa tan trong 100 ml nwée.
5.15 Dung dich chi thj mau axit N-phenylanthanilic:

Can 0.1 g axit N-phenylanthranilic va 0,1 g Na,CO5 trén déu vai mat it nwéic cat va sau hoa tan théanh

100 mi

6 Thiét bi, dung cu

St dung cac thiét bi, dung oy théng thuwdng trang phéng thi nghigém va céac thiét bi, dung cu nhu sau:
6.1 Bép cach thuy,

6.2 T sdy, nhigt d3 200°C +1°C.

6.3 pH ké.

©.4 Can phan tich, d& chinh xac 0 0002 g.

6.5 Ray, dudng kinh 18 0,2 mm.

6.6 Coc chiu nhiét, dung tich 250 ml

6.7 Binh tam giac chju nhiét, dung tich 250 mi.
8.8 Pheu loc, dudng kinh 8 em.

6.9. Gidy lgc min.

€.10 Buret, dung tich 50 ml, d& chinh xac 0,1 ml
6.11 Tém cach nhiét.

7 LAy mau va chudn bi miu

7.1 Mau dem den phong thf nghigém dwec ddo trdn déu, trai phang trén kchay nhua hoas tm nildng 14y
mau trung binh theo phirong phap dudng chéa adce, trdn déu, 14y hai phan déi dién va loai bo dan cho
dén khi can khoding 500 g.



7.2 Chia mau trung binh thénh hai phin béng nhau, cho vao hal til PE budc kin, ghi ma s6 phan tich,
rgay, thang, t€n mau (va cac théng tin cin thiét), mat phdn 1am mau lwu, mét phin lam mau phéan tich

7.3 Nghién min mau roi qua ray 0,2 mm, trén déu lam mau phan tich.

7.4 Cac mau cé dj am cao cé thé can mét lweng mau xac dinh, say khé & nhiét 48 70 “C, xéc dinh 46
am, nghién min mau khé gua ray 0,2 mm lam mau phan tich. Luu y Khi tinh két qua phai nhan v&i hé

50 chuyén ddi tir khdi lwong miu khé sang khéi lwgng miu thure té ban dau.

7.5 CAc mau khong thé xde iy thae 7.3, 7.4 ca thé 1Ay mét lrong mau khodng 20 g, nghién that min lam
mau phan tich

7.6 Cac mau phan hitu co khodng cé trén phan uré phdi rira hét uré trude P.;hi xac ginh axit humic,

fulvic (Xem pau luc A).

-

8 Cach tién hanh

8.1 Chiét mau;

#.1.1 Can5g+ 0001 g mau di duge i Iy theo (7.3) cho vae binh tarm gide dung tich 250 ml.
8.1.2 Thém 100 m' dung dich hdn hep natrihydroxit-pyrophetphat pH = 13.

8.1.3 Léc déL trong 1 h va dé qua dém,

8.1.4 Loc qua phéu khé giay loc min, néu duc can loc [ai, Dung dich loc dlng G xac dinh axit hurmic va

axit fulvic (goi day 1a dung dich A).

8.1.5 Tien nanh ddng théi hal mau trang khéng ¢ mau thir, ddng nhét cing didu kién nhu mau thir,
8.2 Xac dinh téng axit humic va axit fulvic:

8.2.1 Lay 5.0 ml dung dich A cho vao binh tam gidc chiu nhiét dung tich 250 ml.

8.2.2 Trung hoa bang dung dich H;50, 1 N cho dén khi xuat hién két taa.

8.2.3 Co can trén bep cach thuy (hodc cach cat) dén glin khd, 1Ay ra khai bép.

8.2.4 Tham 20,0 ml dung dich tiéu chudn K.Cr0; 1 N.

8.2.5 Thém nhanh 40 ml H;S0, dac d= 1,84 biing éng dong, lac nhe trén déu,

8.2.8 Dit binh (&n trén tAm cach nhiét 38 yén trong théi gian 30 min,

8.2.7 Sau do thém 100 ml nwde va 10 ml HzPO, dam dac. dé ngudi & nhigt dé phang.

8.2.8 Tién hanh ddng thévi hai mAu trdng khéng c6 mau thir, déng nhat cung didu kien nhu miu the.

8.2.9 Trurang nop mau sau khi oxy hod 6 mau xamh cn phai lam lai, ldy lvong dung dich A it & hoac
cén lrgng mau it hon.



8.2.10 Chuan dg:

8.2.10.1 Thém 0,5 ml chi thi mau va chuan g3 lugng dw bicromat bing dung dich mudi Mohr 0,5 M téi
mau cia dung dich thay déi tir tim sang xanh 13 cay. Chn chu v, tai gan diém két thic chuyén mau.
phdi nho t tir tirng giot dung dich chuan wa lac d&u cho Gén khi chuyén mau &6t ngdt, néu chudn dé
gua du, che thém 0,5 ml dung dich K,Cr:0; 1 N va tiép tuc chudn dé mdt cach than trong, cdng thém
thé tich dung dich K;Cr00; thém vao thé tich dung dich K.Cra05 da sir dyng.

8.2.10.2 Phuong phap xac dinh chi c6 két qua tét khi luong du bicromat con trén 40 % lrong da sur
dung, nghia |a khi s6 ml dung dich mudi Mchr chuan dé hét it hon 16 mi, can phai lam lai.

CHU THICH 1: Chuyeén rmeau cda chi thi

13 Chi t mau ferroin O phenattrolin, chuyén tir xanh s3m sang do.

23 Chil thy mau bari diphenylamin sunfonat. chuydn tr xanh tim sang xanh |4 cay

3 Chi thi mau axit N-phenylanthanific- chuyén W tim sang xanh 14 cay.

8.3 Xac dinh axit humie:

8.3.1 Lay chinh xac 5 ml dung dich A cho vao cde chiju nhiét dung tich 250 mil.

8.3.2 K2t ta axit humic bang cach cho tirng giot H50, 1 N, lac déu, toi pH= 1 (kiém tra bang pH ké)
8.2.3 Bun ndng dung dich trén bép cach thuy 1 h dé&n 2 h @& thie Jdy thém qua trinh keo tu axit humic,
sau do dé ngudi dung dich.

B.3.4 Loc lay két ta trén phéu gidy loc min, loai bo dich loc.

B8.3.5 Hoa fan hét két tla trén gify loc bdng NaOH 0,05 N néng va chuyén dung dich vao binh tam gige
chiu nhiét dung tich 250 ml.

B.3.6 Trung hoa bing H.S0, 0,05 N t&i khi thay xuat hign két tla.

8.3.7 C& can trén bép cach thuy t&i gan khé,

8.3.8 Thém 20 ml dung dich tiéu chudn K;Cr;O; 1 N, thém nhanh 40 ml H,S0, dic ti éng dong, lac
nke trin déu.

8.3.9 Bat binh 1&n trén tAm cach nhiét dé yén trong théi gian 30 min, sau dé thém 100 ml nwdc va 10
m| HyPOy dam ddc, dé ngudi & nhigt dé phéng.

8.3.10 Tién hanh déng théri hai mau trdng khéng cé miu thiy, @dng nhat clng digu kieén nhu méu thie.
8.3.11 Chun dé:

Thém 0,5 ml ehil thi mau va chuan do lwong dw bicromat bang dung dich mudi Mohr 0.5 M tdi chuyén
mau. Chun d9 t&i gan diém két thuc chuyén mau, phai nha ting gict va 1ic déu cho dén khi chuyén mau
ddt ngdt, nev chudn dé qua du, cho thém 0,5 ml dung dich KsCr:O7 1 N va tidp tuc chudn do mot cach
than trong, céng thém thé tich dung dich K,Cr.O, thém vao thé tich dung dich K,Cr,O; 43 e dung

CHU THICH 2. Si k&t lba axt humic hodn tedn khi dung dich oo pH= 1, oo thé =& durmg may khudy by va dus dign cuc pH
VAD KB tra thutsng xuyén



9 Tinh két qua

9.1 Ham luwang axit humic + axit fulvic guy vé& cac bon theo phan trdm khéi lrong (% Cee) duge tinh theo

cang thlks:
Vo (a-b) = 3% 100« 100
3 GHIF = —
ax 75 x 1000 xm
Trong dé.

W Thé tich dung dich K,CraCy s0r dung tinh bang mililtt (mi};
a Thé tich dung dich mudi Mohir chudn do mau triing tinh bang mililit {ml);
b Thé tich dung dich mudi Mohr chudn dé mau thiy tinh bang mililit (mi);
m Khai lwong mau terong (g vii s6 ml dung dich A 18y phan tich tinh bang gam (g
3 Burong lwgng gam cda cac bon tinh bE'”mg gam (4],

100/ 75 Hé sb qui ddi thue nghiém do axit humic va axit fulvic ©o cac nhém chire mach vang nén khi
ox hoa bang kali bicremat chi oxi hda duge 75 % cacbon trong hop chat

CHU THIGH 3. Ham iwgng axit humis + axit fuivic quy vé Gac bon theo phédn tram khéi legng (%6 Cuee) oho thi tuc
st dung 20 mi KaGr G TN (kY kigu % Ghee) duegs tink nhw sau;

{a-b)x 8
% Cuer = -
axm
Trong do;
a Theé tich dung dich mudi Mohr chudn d& miu tring tinh bing mililtt (ml);
b Thé tich dung dich mudi Mohr chudn d6 méu thiy tinh bang mililtt (mi);

m Khéi wong mau tuong tng véi s6 tinh bang mi dung dich A |y phan tich tinh bang gam (g).

9.2 Ham luong axit humic trond mad quy v& cac bon thes phan tram khdi lvong (% Cq) dwoc tinh

twevng b nhwr cdng thive tinh ham lweng axit humic+ axit fulvie,

9.3 Céng thdre tinh ham lrong axit fulvic quy vé cac ben theo phan tram khbi luong (96 C-) duos tinh

tFeo céng thic
Y CrE % Creep- %0 Sy

9.4 Ketqua pnép thiy |4 gia tritrung binh céc két qua cba it nhat hai lan thir duoc tién hanh seng song
Meéu sai léch gilra cac tn thir ién hon 5 % 80 V& gia t trung binh caa phép thi- thi phai tién hanh lai.



10 Bao cao thir nghiém

Bao cdo thir nghiém cAn bao gém nhirng théng tin sau:
a) Wien dan tieu chuan nay:

b} Bac didém nhan dang mau;

o) Két gua xac dinh axit humic va axit fulvic;

d) Mhirng chi tiét khong quy dinh trong tiéu chuan nay hodac nhieng didu duoe coi 13 Wy chon va cace
vy 16 cd thé dnh hudng dén két qua thl nghiém.



Phu luc A

(Quy dinh)

Rira uré trong mau phan hiru cor khoang cé trén uré

A.1 Cac miu phan hiu co khodng co trdn phan uré phai rira hét uré trurge khi xac dinh axit humic va axit
fulvic, bdi phan uré cd anh hudng lon téi két gua xac dinh axit humic va axit fulvic, cach rra nhuw sau
A.1.1 Can chinh xac 20 g mau cho vao cbe dung tich 250 mil.

A.1.2 Tném khoang 100 mi dung djch HCI 0,01 N, khudy nhe, riva gan nhidu idn qua phéu loc da Eiet
trong Irong gidy loe, réi ddn tht ca can trong cbe sang gidy loc, gom lay can, loai bd nuoc loc.

A.1.3 Say kha can va gify lee & nhiet dé 70 °C trong th&i gian 4 h,

A.1.4 Can khdi luong can va gidy loc khé, tinh ra khéi lugng can khd, tinh ra hé sé chuyén ddi tir khdi

lueng mAu khé (43 ria va sdy) sang khdi lgng mu thue té ban dau.
A.2 Nghén ciin khd qua rdy 0,2 mm, st dung lam mau phan tich.

A.3 K& qua phan tich duoc nhan woi hé sé chuydn @i tl khéi lvong mau kho (da rla va say) sang

khén Jrong méu thus té ban dau.



Phuluc B

(Tham khao)

Xac dinh axit humic vé&i miu ¢6 ham lwong axit humic cao

B.1 Trong triréng hop mau oo ham lgng axit humic cao (Ién hon 10%) co thé thay 4&i thy tue dé
tranh chai ket tda nhiéu 1&n - tranh sai 6 dé mac phai. Cach lam nhwr sau:
B.1.1 Dung pipet |ay 20 ml dung djch A cho vao cbe chiu nhiét dung tich 250 mi,

B.1.2 Keét tia axit humic bang HoSO, 1 N & pH = 1: Thém tdng gict H,50, 1 N, [ac déu téi pH = 1 (xiém
tra bdng pH ké), '

B.1.3 Bun ndng dung dich trén bép cach thuy 1 h dén 2 h, thic day keo tu axit humic, sau g dé ngudi
dung dich. -

B.1.4 Loc |3y két tua trén phéu gidy loc min, rira két tua vai 1an bang H.S0. 1 N, loai bd dich loc.

B.1.6 Hoa tan hét két tla trén gidy loc bang NaOM 0,05 N néng wva chuyén dich lge vao dinh mue dung
tich 100 ml {dung dich B), chi y nhé tirng giot NaOH 0,5 N néng cho tan hat két tda, iwong NaCH 0,05 M
s dung khang vwet qua 100 ml, 18 dinkh mie bing nwée cat dén 100 il )

B.1.6 Lay chinh xac § ml d&n 10 ml dung dich B cho vao céc dung tich 250 ml,
B.1.7 Trung hod bang H,SO, 0,05 N (i khi thay xuét hién két taa).
B.1.8 Cb can trén bép cach thuy téi gan kha,

B.2 Tién hanh xac dinh axit humic theo (8.3).




