PHAT THAI 7
KHi NHA KINH

Cd ban vé CO,, CH, & N,0

Cach tinh toan vé phat thai

Céc phuong phap lam gidam phat thai

Thi du két qua tir cac du an
giam phat thai

QUAN LY NUGC CANH TAc GIAM PHANBON | XU'LY ROMRA
HIEU QUA THONG MINH HOP LY HOP LY




CO BAN VE HINH THANH
CH4, N20



CAC THUAT NGU’
Piéu kién yém khi: PK khong co oxy, thi du: dat
nhw ngiap nwéc, trong phong ruat hét oxy va thay
vao bang khi nitrogen
Syntrophic bacteria: nhom vi khuan song nho
vao chat thai ciia nhom khac, thi du tién trinh 1én
men chi thwce hién dwoc khi c6 nhdém tiéu thu H2
Methanogenesis: H6 hap yém khi sinh ra CH4

pH 1a don vi dé do d¢ chua phén ciia dat



CAC THUAT NGU

Phan @ng oxy héa-khir: Chat nhan dién tir chat
cho dién tw

Eh (V): 14 don vi dé do mire dd oxy hoa-khir cia
mMOI tredng, cia mot phan wng hoa hoc
Rhizosphere: Ving cach mat ré vai mm

Phat thai CH4: lwong CH4 thai vao khong khi
CH4 sinh ra: tong lwong CH4 sinh ra trong dat
GWP: Tiém niing am |én cia trai dat



Khi dat trong tinh trang bi ngap nudc

VSV nhanh chdng st dung hét O, co truwdc do. Theo
thr tw cac chat sau day sé bj khw

NO, va NO, cho ra N va N,O

Mn** cho ra Mn?*

Fe3* cho ra Fe?*

SO,% chora $*

CO, choraCH,

Sy giam dién thé oxi hda khir (redox)

ﬁu,'\ gia tang pH trong dat chua va giam pH trong dat
iém

Su gia ting d6 dan dién (EC) trong dung dich dat.



Pac tinh héa hoc cua CH4

1. Combustion (oxidation)

a. Complete oxidation: CH, + 2 O,, flame or spark — CO, + H,O + heat

b.Partial oxidation: 6 CH,4 + O,, 1500°C — CO + H> + H,CG,
CH,; + 10, 850°,. Ni— CO + H>

2. Halogenation
CH, + X5, heat — CH3X + HX

requires heat or light.
Cl, > Br, no reaction with L.
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3. Methane has a relatively short lifetime of 10 years in the atmosphere (Stern et al.

2007)
4. The average content in the atmosphere is 1.7-1.78 ppm (IPCC 2007).




CAC GIAI POAN SINH KHI CH4

Chat hi*u co cao phan tir + O, + ndm va vi khuan = CO»

!

Chat hitu co phan tir thap {(LMOC)

/

N&u cé ch@t nhan dién tlr trong mai trudng
nhu Fe (1), Mn(IV)

- Denitrifiers = Nz, N20, CO2
- VSV khi*r > Mn(ll) + CO2

v
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Khong cé ch&t nhan dién tlr

- Lén men (VK) =>N2+4 CO32
- Methanogen (VK) = CHa

Chat hitu co tiét ra tir ré + LMOC du thira

ra

VSV khir $Os® - H2S = sulphide = FeS$

I

Cé su hién dién cla sulphate

N

Khéng cé s hién dién cla $SO&2 VSV khlr = CHa

Acetate = NE&u khdng c6 $Os?, vsy khir = CHa

= b $O0a%, vsy khir = H2aS, sulphide, Fes$

Hinh 4. 18: Luu do cho thiy trinh tu phin hiay chat hitu co va sy hinh thanh
CHy, H2S va FeS trong dat laa ngip laa nuéc (Jacq, 1992)



CH4 CO THE SINH RA TU

Ruong lua

Trong dwong rudt cua dong vat nhai lai
Dat

Pat am wot

Cac dong rac thai

O c4 hai méi treomg nwde ngot va méin



Schlesinger, 1997
Tg CH4 yr-1

Range Likely
Sources
Natural
Wetlands
Tropics 30-80 65
Northern latitude 20-60 40
Others 5-15 10
Termites 10-50 20
Ocean 5-50 10
Freshwater 1-25 5
Geological 5-15 10
Total 160
Anthropogenic
Fossil fuel related
Coal mines 15-45 30
Natural gas 25-50 40
Petroleum mdustry 5-30 15
Coal combustion 5-30 15
Waste management system
Landfills 20-70 40
Animal waste 20-30 25
Domestic sewage treatment 15-80 25
Enteric fermentation 65-100 85
Biomass burning 20-80 40
Rice paddies 20-100 60
Total 375
Total Sources 535
Sinks
Reaction with OH 330-560 445
Removal mn stratosphere 25-55 40
Removal by soils 15-45 30
Total Sinks 515

Atmospheric increase 30-35 30




Tién trinh sinh khi CH4 trong rudng lda
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Khi dat bi ngap nude va Eh dudi —200 mV, lic nay VK sinh ra khi
CH4 (methanogenic bacteria) chat can dé sinh ra CH4 1a; acetate va
CO2+H2 (Acetate va CO2+H2 dugc sinh ra tir su 18n men va vi khuan
(syntrophic bacteria (Conrad, 1999))

Nhu vay ta co 2 phan trng sinh ra CH4. Acetotrophic methanogenesis
(CH3COOH—CH4+C02) cho ra nhiéu CH4 hon 1a nhém
hydrogenotrophic methanogenesis (4H2+CO2—CH4+2H20), ty l¢
nay ludn thay doi

Conrad et al. 2010 : khoang 53-63% tir CH3COOH—CH4+CO2
Garcia et al. 2000): khoang 73% CH4 ttr CH3COOH—CH4+CO2

Megonigal et al. 2004: khoang 10% 4H2+CO2—CH4+2H20



Cac yéu to anh huong dén
luong CH4 sinh ra

1. Nhiét 3o

2. pH va Eh

3. Giong, bo ré va rhizosphere

4, Giai doan tang truéng cua l0a

5. Cach cham soc rudng lua (bon phan, quan ly
nudc,..)



Sw oxy hoéa CH4 trong rudng lua

Trong diéu kién yém khi CH4 1a chat tro (khéng
phan Urng)
# 70% CH4 bi oxy hda do Vi khuan methanotrophic
, 30% con lai phat thai ra khong khi
Nhiét d6 25 to 35°C va pH trong khoang 6 to 8 13 tot
nhat cho CH4 bi oxy hoa
Trong diéu kién khong cé cay l0a, khoang 90%

CH4 bi oxy hoa trudce khi thay ra moi trudng
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Phat tha1 CH4



Du doan cua FAO

Global Methane Emissions »
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PHAT THAI CH4
TREN RUONG LUA



Region/Country |Irrigated rice Rain-fed and Total
deepwater rice

China 9.57 0 9.57
India 4.61 2.86 747
Vietnam 1.64 0.65 2.29
Indonesia 152 0.59 2.11
Bangladesh 0.51 101 2.02
Myanmar 1.08 0.54 1.62
Thailand 0.22 133 1.55
Philippines 0.89 0.32 1.21
Cambodia 0.12 0.48 0.61
Pakistan 0.51 0 0.51
Rest of the world |3.9 1.32 5.21
Total 24.57 9.6 34.17

Table 3: Estimated CH4 emissions from global rice fields in 2019 (Tg CH4 yr-1)



Thay doi phat thai CH4 trén rudng lda
Nue & Bouman, IRRI

e Toc dd phat thai CH4 trén rudng lia thay déi rd rét thao ngay va theo
mua
— Thay ddi trong ngay dwoc diéu tiét béi nhiét dé cha dung dich dat va
ap suat riéng phan ctia CH4
— Trong mot vu cé 2 dinh:
e dinh dau tién la do dat sinh ra chat hiru co bén vao;
 dinh thr 2 1a do Ia luc bat dau c6 dong do cay lda tao ra, vi laa
nay ré tiét ra nhiéu chat ttu co (root exudates, té khong trong ré,
than va ré c6 nhiéu dng dan khi hon va kha nang oxy héa cta ré,
tat cd gom phan vao diéu tiét phat thai
* Cay lua ddng vai tro quan trong trong viéc phat thai CH4, do hé
thong dan khi cta caayluas sé chuyén CH4 dat trong vung ré ra
khéng khi. Nhw vdy lwong carbon dung dé tao nén CH4 thay doi
tuy theo giong, vi lwong CH4 thai ra chl yéu phu thudc vao chat
hitu co tiét ra tir ré



Thay doi phat thai CH4 trén rudng lda
Nue & Bouman, IRRI (tiép theo)

Tiém ndng phat thai CH4 tir dat bién dong kha 16n,
chuwa tim thay moi tuong quan 6n dinh gilra ddc tinh
dat va phat thai CH4

Cach canh tac khac nhau anh hudng dén phat thai CH4,
nhwng moét diéu khan dinh 1a khi lam cho dat hao khi
thi sé giam phat thai CH4

CH4 gitr lai trong dat, sé phat thai khi dat bj xdo trén
Cac loai phan khoang anh huwdng dén san sinh CH4 va
phan cé chira SO4 lam giam CH4 sinh ra

CH4 thai ra trén m2 dat sé thay doi theo cdc vung canh
tac nhu: lda nudc sau > lua nudc tudi > lua nudc troi



Phat thai CH4 theo mua

» Thudng thi phét thai CH4 gdém 2 dinh: 4 tuan sau
ngdp , dinh ndy xuat hién do CHC trong dat va c6 bon
thém hitu co (Neue et al., 1994). V41 nhirng rudng cO
CHC thap, thi su gia ting CH4 tir tir. Trong giai doan

cay lua

cOn nho, howajc chuan bi dat dé cay, phat thai

CH4 chi co thong qua cac bot khi CH4
» Pinh thir 2 cua phat thai CH4 xuat hién llc c6 dong

dén tr6
 Trongt

hong (khoan 9 tuan SKS)
hoi gian l0a chin dén thu hoach, IUc nay phat

thai ChH

4 giam do 2 1y do: hét nguon carbon va ré lUa

chét dan (Wang Bujun, 1995), nhung phat thai ciing
c6 thé gia ting lai do ré bi chét lam tiang carbon



Bhbin il e e e o g Sng Sk ke Didn btdn rhin achd bive o tramg dwng dich EXdun beibin conn muchd bt wir Vwing
Pl ity Ah-V] Thiy dlung dich ASL-Loug My
- o et - - -t b
S—
M

e P R L Nguyén Thij Kiéu, 2019

faxy i) (<)

e

;
;
/!

hnh <4 15 IDandn bidn cun oxit hins oo hoa tan rong dung dich it o 3 loor dac die pha sa

Khong phen (o), dit phen nhe (b va dat phen nong (c)

b faee - 00 Exc by clnengz, (20 NRKNK - ngedip Khed xoee 280 ¢ 5) Bop KNCY o boe KNGO, thay Bow wreve (8 O°h
platn i cor chelate o Tar cu nggiedm thare Bu b NP e300 30 v vl 10O ddee ha verm nen
Dtdn hidon mm whvbe hibw sor Whvieng M acid b Bidw che ehde o A " Dndn hids odo ol hors Bhong scit

TG GUnG AN AR-FRURG Wi - o bt ey

tromg dung dich ak) V) Ty sy dung dich Aii-Lowg M)

Rl
e
2R B
-

=—g— 100 Gypsum

Vb i b o b Tade vwn b b4 e

—200Gypsum

== 5TR-100N
== 10TR-100N

== 100N-KR

=@ 200 N-KR
01 2 3 45 6 7 8 9 1011 12 13

Tuén sau khi sa, ngap nwéec lién tuc

Methane Nitrous-Methane (Localmethod) Hifr ens Methane Nitrous -Methane (Continuonsly flooded) Nitr oms

fhaxes (mgm2/h) thixes fhuxes (mg/m2/h) thixes
60 1.]| 60
50 1 i A T L]509
: T U4
40 )
30 - 8 30 +
20 DT

10 T

T
L}

T

T L

88

o
" © =~ ~

101

Day after planted Day after pladed
i Methane fluces =+ N20 flux ~8 Methane fuxer == N2O flaxe




2.000 -

1.500 -

1.000 -

0.500 -

0.000

-0.500 -

-1.000

N
0

1 Nlkg/d

N0 evolution rate,
OCwoun

X

X

Xe

Phat thai N20O

N20 - EMISSION- 7B Canal _KIEN GIANG

—_— A
CSé vai rom

—_— B-1
Khong vai rom

Ngay sau khi u

1 20 25 30 35 40 45 SO

Days of incubation

55

o >K>K
2 46 8 2141618202224262830323 384042 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94
A

@ Controll
H Control2
A Control3
X Controld
X Control5
® Control6

Hinh 4.29. Phat thai N2O & nghiém thdc ngap lién tuc, ¢c6 va khong ¢o vail rom (Zucong Cai |

va ctv, 2001)
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