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Chu trinh nitrogen trong tu nhi€n
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Chu trinh nitrogen trong tu nhi€én
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Qua trinh amon hoa

<+ AmOn hoa uré. Thuc hién bdi VSV: Planosarcina urea,
Micrococcus urea, Bacillus amylovorum, Proteus vulgaris...

CO(NH2)2 + 2 HQO (NH4)2C03

(NH4)2C03 — > 2NH3 + C02 + HQO

» Amon héa protein. Thuc hién bdi VK: Bacillus
mycoides, B. subtilis, Pseudomonas ﬂuorescens .. Xa
khuan Streptomyces griseus..Vi nim c6 Aspergzllus
oryzae, Penicilium camemberti...

—_—
R-CH(NH,)COOH R=CHCOOH + NH;
R-CH(NH,)COOH + H,O ——» R-CH,OH-COOH + CO, + NH;
R-CH(NH,)COOH + %20, ——» R-CO-COOH + NH;




Qua trinh nitrate hoa

% Giai doan nitrite héa. Thuc hién bdi VSV:
Nitrosomonas,  Nitrosocystis,  Nitrosolobus  va
Nitrosospira chiing déu thudc loai tu dudng bit budc.

NH," + 3/2 O, NO, +H,O+2H+Q

v Niang ludng sinh ra trong qud trinh nay diung dé dong hda
CO, thanh chat hitu cg.

+» Amon héa protein. Thuc hién bdi VK: Nitrobacter,
WNitrospira vao Nitrococeus.

NOQ_ + 1> 02 NOg_ + Q




Qua trinh phan nitrate hda

% Thu'c hién phan wng khu nitrate thanh Kkhi nito.

AmoOn hoa nitrate

/ NH,OH —— NH;

NO; — NO, —*NO
\ NzO - > N2

Phan nitrate hoa
% Thuoc nhom t¢ duGng hoa ndng cO Thiobacillus
denitrificans, Hydrogenomonas agilis ...

% Thuoc nhom di dubng cO Pseudomonas denitrificans,
Micrococcus denitrificanas, Bacillus licheniformis...song
trong di€u ki€n ky khi, trong nhirng vung dat ngap nudc.

» Ning luong tao ra ding dé tong hgp ATP




S6 d6 phdn ¢ng phdn chuyén héa nitrogen
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Qua trinh phan nitrate hda

<+ Trong nong nghlep phan nitrate hda 1a qud trinh bat
lgi, thudng x4y ra trong di€u kién y€m khi.

%» Ngoal qua trinh phan nitrate héa sinh hoc, trong tu
nhién con c6 qua trinh phan nitrate héa hoc xay ra khi
pH <5.5.

NH4C1 + HNO3 N, + HCI + HQO

R-NH, + HNO; — N, + R-OH + H,O




Qud trinh ¢6 dinh nitd phan t

+» Phan @ng dot chay nitrogen khong khi.

N, + 0, —* 5 2NO—%— NO, —5> HNO,

% Qua trinh c6 dinh nitrogen bdi vi sinh vat.

Enzyme Dinitrogen
Nitrogenase Molecule

Nitrogen Cycle
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Mot s6 loai vi khuan c6 kha ning c¢6 dinh
nitrogen tu do

Azospirillum

Vi khuian hi€u khi s6ng tv do thudc chi
Azotobacter

Vi khuan ki khi séng tw do thudc chi
Clostridium

Vi khuin lam song tu do va vi khuin lam
cong sinh trong beo hoa dau.




Béo hoa diu va vi khuan c6 dinh dam (Anabaena Azollae)
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ATMOSPHERIC - P
only in suspended particulates
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FORM IN NATURE

ydsoyd

ugoy ugnj sUQA sunp sup)

ORGANIC WASTES
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Su phan gidai phosphore hitu co
trong ddt do vi sinh vdt

Nucleoprotein - nuclein - 2. nucleic - H,PO,

H,PO, thudng phdn dng véi cdc kim loai trong dit tao
thanh cdc mudi phosphate khé tan nhu Ca,(PO,),,
FePO,, AIPO,...

Vi sinh vat phan gidi P hitu c¢6 chd yéu thudc 2 chi
Bacillus va Pseudomonas.

Ngay nay, ngudi ta dd phat hién thdy mot s6 xa khuin va
vi nAm ciing c6 khd nidng phan gidi phosphore hitu ca.




Su phan gidi phosphore vo co do vi sinh vt

Ca3(PO4)2 + 4 H2C03 + HQO Ca(H2P04)2 + HQO + 2 C&(HCO3)2
Dang khé tan » Dang dé tan Dang dé tan

Ca3(PO4)2 + 4 HNO3 Ca(H2P04)2 + 2 Ca(NO3)2

Cag(PO4)2 + 2 H,SO, Ca(H2P04)2 + 2 CaS0Oy,

“*Cac loai c¢6 kha ndng phan giai manh 1a Bacillus
megatherium, B. butyricus, P. radiobacter, P. gracilis...

<*Trong nhom vi nam thi Aspergillus niger c¢6 kha ning phin
gidi manh nhat.

*Ngoai ra mdt sd xa khudn cling c6 khd ning phan gidi
phosphore vo ca.
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Su oxy hod cdc hop chdt luu huynh do vi
khuan ty duong hoa ndang

2H,S+ 0, —* 2H,0+2S+Q

25+30,+2H0 —» 2 H,S0,+Q

5 Na,S,0; + HHO+4 O, —> 5Na,SO4+2 S, + H;SO, + Q
Na,S,0¢ + 0O, — 3 Na,SO4+ 5 H,SO4+ Q

<*Qu4 trinh nay 1am cho pH ctia dat gidm xudng
<*Ning luong sinh ra trong qud trinh oxi héa ding d€ dong héa
CO, tao thanh dudng

Céc loai vi khuin cé kh3 ning oxy hod cdc hop chat luu
huynh 1a Thiobacillus thioparus va Thiobacillus thioxidans.




Suw oxy hod cdc hop chdt luu huynh do vi khudn
ty duong quang nang

<+*C4c vi khuan thudc ho Thiodaceae thudng oxy hoa H,S theo
phuong trinh sau

dnh sdng

C02 + st + Hzo —_— C6H1206 + H2804

< Cdc vi khuan thudc ho Chlorobacteriaceae thudng oxy hod
H,S theo phuong trinh sau

dnh sdng

C02 + st + Hzo L C6H1206 + S

> nhém vi khuén trén, S duge hinh thanh khong tich luy trong
co thé ma & ngoai mdi trudng




Su khir cdc hop chdt luu huynh vo co do vi
sinh vdt
“*Qua trinh nay dugc goi la qua trinh phan sulphate
hoa, theo phudng trinh sau

(0 + 3 HS0, -6C02+6H20+3HQS+Q

v'Qud trinh nay xdy ra trong diéu kién ky khi, & tang
nuoc sau

v'Chdt hitu co déng vai tro cung cdp hydrogen

v'Qud trinh phdn sulphate héa tao ra nhiéu H,S gdy
nén 6 nhiem moi truong




