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ANH HUONG CUA NUOC THAI BIOGAS
VA THAN SINH HQC TRAM DPOI VOI SU PHAT THAI CH,
VA N,0 TU PAT TRONG LUA
Pham Ngoc Thoa, Ting Lé Hoai Ngan, Nguyén Hiru Chiém
Truong Pai hoc Can Tho
Tém tit
San xudt khi sinh hoc tir chdt thai chdn nudi va sir dung mede thai sau tii 1 biogas
lam phdn bén cho cdy trong sé la mot cong nghé day hira hen givip gidi quyét cac vin
dé 6 nhiém nguon nuée. Tuy nhién, nwée thai biogas dwoc tao ra trong cdc ham ky khi
chita khoang 60 % khi metan. Do d6, né ¢6 thé dan dén nguy co lam gia ting heong
khi thai gay hiéu ung nha kinh. Mot thi nghiém trong chdu voi lua (OM5451) da duoc
thiét lgp dé danh gid anh hweéng ciia mieée thai biogas va than sinh hoc tram dén heong
phat thai khi CH,va N,O trong diéu kién nha ludi. Nghién cuu hién tai duoc thuc hién
co sau nghiém thurc voi bén mirc than sinh hoc tram dwoc trén trong dat (0, 2, 10 va
20 tdn/ha). Két qua cho thdy luong phdt thai khi CH, tir tdt cd cdc nghiém thire duoc
b6 sung than sinh hoc tram da giam ddng ké tir 29,3 % dén 47,1 % so véi doi chirng.
Dong thoi, phat thai khi N,O ciing giam tic 20 % dén 47,7 %. Két ludn, viéc sir dung
than sinh hoc tram da lam giam déng ké lwong khi thai N,O va CH, trong khi vén duy
tri hoat dong san xudt lia gao.
Tiwr Khoa: Than sinh hoc; Khi CH,; Khi N,O; Rudng lua.
Abstract

Effect of biogas digested liquid and melaleuca biochar amendment on CH ,and
N,0 emission from paddy soil

Biogas production from livestock waste and the use of biogas effluent as fertilizer
for crops will be a promising technology to deal with these water pollution problems.
However, biogas effluent produced in anaerobic digesters contains about 60 %
methane. Therefore, it could lead to the risk of increasing greenhouse gas emissions. A
pot experiment with rice (OM5451) was set up to evaluate the effect of biogas effluent
and melaleuca biochar on CH  and N O flux under net house conditions. Six treatments
with four levels of ground melaleuca biochar were mixed in soil (0, 2, 10, and 20
tons. ha') were applied. The results showed that CH, emission from all treatments
supplemented with melaleuca biochar was significantly decreased from 29.3 % to 47
% in comparison to control. Moreover, N,O emission was also reduced from 20 % to
47.7 %. In conclusion, the melaleuca biochar application significantly reduced N,O

and CH  emissions while maintaining rice production.
Keywords: Biochar; CH,; N,O; Paddy field.
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1. Gioi thiéu

Hién nay, chin nudi dang chiém
vu thé trong san xudt nong nghiép va Ia
ngudn thu nhap quan trong & Pong bang
song Ciru Long. Tuy nhién, ngudn chét
thai tir hoat dong chan nudi chira ham
luong dinh dudng cao hién dang 1a mdi
de doa d6i véi cac hé sinh thai dudi nudce
thong qua rtra tréi [1]. M6 hinh khi sinh
hoc d3 tan dung nguon chét thai nay tao
khi d6t nhung nudc thai dau ra cta hé
théng khi sinh hoc (nudc thai biogas)
van chtra nong do cac ion hoa tan cao
va 1a nguyén nhan gy 6 nhiém ngudn
nudc [2]. Theo Fujiwara (2012) [3]cod
thé tin dung ngudn nude thai chian nudi
giau dam lam phéan bén cho ciy trong,
day s& 1a mot cong nghé diy hira hen
vira giai quyét dugc van dé phu dudng
va 6 nhiém ngudn nudc, dong thoi gitp
han ché viéc s dung phin bén hoa
hoc. Tiép ndi nghién ciru ctia Fujiwara
(2012), mot nghién ciru da dugc thuc
hién tai Pong bang Séng Cuu Long
nham tin dung nguén nudc thai sau
tui u biogas nhu phan bon hiru co cho
cay lta (giéng lta OM5451). Tong ty
1¢ sir dung N trong nuéc thai nam trong
khoang tir 90 dén 210 kg/ha/vuy lta. Laa
phét trién binh thuong, dat nang suat
cao twong duong vdi nghiém thuc bon
phan hoa hoc [4]. Tuy nhién, viéc st
dung nudc thai biogas nhu ngudén dam
hitu co c6 nguy co lam ting phat thai
khi nha kinh (KNK) [5]. Vi vdy, nghién
cliru nay sé& tiép tuc 1am rd anh huong
ciia nudc thai biogas ddi vdi phat thai
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KNK, d¢ong thoi tim giai phap lam giam
phat thai khi bang cach bd sung than
sinh hoc vao dat trong lua.

Than sinh hoc 1a mét vat liéu ran
giau cacbon dugc tao ra sau khi nung
sinh khéi & nhiét do cao trong diéu kién
thiéu oxy [6]. Cac nghién ctru ban dau da
cho thdy rang viéc bo sung than sinh hoc
vao dat néng nghiép cé thé lam thay doi
cac dic tinh cua dat, c¢6 tiém ning ning
cao ning suit cay trong va giam phat thai
KNK [7]. Két qua nghién ctru cua Xiao
et al., (2018) [8] cho thay viéc bd sung
than sinh hoc rom 600 °C trén dat trong
laa trong diéu kién tiét kiém nudc da giup
giam thiéu phat thai CH, tir 15,6 - 29,7 %.
Tuong tu, mdt thi nghi€ém thuc dia khac
do Liu et al., (2017) [9] thuc hién da bao
céo rang phat thai CH , da giam déng ké
dén 40 % so véi dbi chimg khi b6 sung
than rom. Thi nghiém trong chau cua
Pratiwi va Shinogi, (2016) [10] ghi nhan
rang tong luong phat thai CH ,&iam tuong
ung 45,2 % va 54,9 % vdi ty 1€ st dung
than sinh hoc triu tir 2 % dén 4 %. Bén
canh dd, than rom v41 muec ty 1€ 3 % cling
da gitp 1am giam phat thai N,O 1én dén
47 % [11]. Hién nay, cac nghién ctru chu
yéu tap trung vao hiéu qua lam giam phat
thai khi cta than sinh hoc trén cac loai dat
bén phan héa hoc va chua c6 nhiéu dan
chuing cho viéc st dung than trén dat bén
phan hiru co. Nghién ciru niy nhiam muc
dich (1) ghi nhan tac dong cua nudc thai
biogas ddi v6i phat thai CH, va N,O tir
rudng lua (2) kiém tra viéc bo sung than
sinh hoc tram c6 lam gidm phat thai KNK.
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2. Phwong tién va phwong phap
nghién ciru

2.1. Phuong tién nghién ciru

PAat: Mau dat dugc thu trén dat canh
tac laa trén 10 nam, & do sau 20 cm, tai
huyén Binh Minh, tinh Vinh Long. Dat
dugc phan loai 1a sét pha thit gém 40,48
% dét sét; 59,09 % phu sa va 0,43 % cat.
Céc dac tinh chinh ciia dat bao gom: pH
(1:2,5H,0) 6,87, EC (1: 2: 5 H,0) 217,5
uS, ham luong chit hitu co (OC) 2,99 %,
tong N 0,335 %, tong P 0,091 %, tong K
1,33 %, dung trong 0,86 g/cm’, ty trong
1,56 g/em?, @6 x6p 44,65 %.

Giong liia: Giéng lta dugc sir dung
trong thi nghiém la OM 5451 thu mua
tlr Vién lua Dong bang Séng Ciru Long.
Thoi gian sinh truéng tur 88 - 95 ngay,
chiéu cao cdy khoang 95 - 100 cm. Pay
1a gidng lua c6 nang suat cao, thich nghi
rong va chong chiu tot d6i véi rdy ndu va
dao on.

Biogas: Nudc thai sau khi xu ly qua
bé biogas dugc thu tai ho ong Nguyén
Vin Binh (4p Nhon Thanh, xd Nhon
Nghia, huyén Phong Dién, thanh phd
Can Tho). Nudc thai biogas st dung
trong thi nghi¢ém dugc thu tu tai 4 véi
vat liu nap trung binh 7,5 - 9,5 kg phan
lon cho mot ngay, ) luong lugng lon
nudi dé nap phan vao tai u biogas 1a 17
con/tui, trong lugng trung binh cua lon
nudi 1a 55 - 65 kg/con (3 thang tudi).
Tai 0 d3 di vao hoat dong va sinh khi 6n
dinh. Miu nudc thai thu vao thoi diém
gitta ngay (10 - 11h trra) va mau nudc
thai sau tui u dugc sir dung 12 mau tron,
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trude khi thi nghiém tién hanh 1ay mau
dai dién dé tién hanh phan tich cac thong
s6 vat Iy va hoa hoc trong nudc thai sau
tui i biogas nhu pH (7,31), EC (3,68 mS/
cm), TN (477 mg/L), TP (126 mg/L) va
tong K (98 mg/L).

Than sinh hgc: Than sinh hoc cé
ngudn gdc tr tram. Sinh khéi tram sau
khi thu vé duogc xir ly sach, loai bo 16p
vo ngoai, cat thanh doan ¢6 d6 dai 1 m.
Sau d6 dem cua thanh mat, mat cua duoc
dua vao may nghién, nghién thanh bot
min c6 kich thudc 0,5 mm. Phan bt min
sau khi nghién dugc cho vao khudn ép
kim loai dé hinh hinh va sir dung may ép
dé ép thanh vién hinh try tron cé duong
kinh 5 mm va chiéu dai 10 mm. Mau ép
vién dugc siy kho ¢ nhiét do 105 °C dé
loai bo hoan toan lugng nudc c6 trong
sinh khdi tram, sdy cho dén khi khdi
lugng khong doi, sau d6 cho vao binh
hut am dé ngudi hoan toan. Can va xic
dinh trong luong mau va cho vao 16 nung
VMF-165 (Yamada Denky - Nhat Ban)
dé tién hanh tao than sinh hoc tram &
700 °C, trong 2 gid. Lo nung VMF 165
su dung phan ung gia nhiét trong moi
truong khi tro (khi nito) véi toc do 10 °C/
phut. Quy trinh tao than tram duogc thuc
hién tai phong thi nghiém Biochar, Khoa
Moi truong va Tai nguyén Thi€n nhién,
Pai hoc Can Tho. Tinh chat Iy - héa cua
than tram duogc trinh bay ¢ Bang 1.
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Bing 1. Dic diém Iy - héa ciia than sinh hoc tram 700 °C [12]

San | Cacbon Chat bay
lrong b dinh hm/‘Ca.cbon CEC CN | pH EC (uS/ BET bo zolm Lll’(}’:lg
%) | (Wt% ) co dinh (cmole/kg) cm) (wt.%) | tro (%)
@ | (VM/FC
25,1 72,88 0,26 15,2 312,8 | 8,7 | 146,3 |2839| 498 3
Dung cu thu mdu khi: va mot dng nhya ding thu khi véi vach
O din hit ngin cao su & trén cung cia budng khi.
] s (2) Phan dé: duoc lam bing 6ng nhya
) o PVC, ¢6 chiéu cao 20 cm, chiéu rong 26
Bl cm, chiéu dai 26 cm.
i . 2.2. Phwong phdp nghién ciru
I o ,
: = 2.2.1. Phuong phap lam dat va gieo sqa
) Mau dat duoc thu & do sau 20 cm,
: sau d6 duoc tron déu dé tao thanh mot
1 i mau déng nhat. Can 6,5 kg dat cho vao
r' mdi chau nhua c6 kich thude 25 x 20 cm,
; dién tich 0,042 m2. Pat dugc ngdm trong

Hinh 1: Bé tri thu mau khi

Cac buéng kin dugc st dung dé thu
khi CH, va N,O. Gom 2 phan: (1) Budng
thu khi: dugc lam bﬁng nhua, ¢6 chiéu cao
100 cm, chiéu rong 26 cm, chiéu dai 26
cm, thé tich 62,868 L. Mdi budng thu khi
duoc lép dat 1 quat gié hoat dong béng
pin dung dé tron déu khong khi bén trong
budng, mot nhiét ké dé theo doi sy thay
d6i nhiét d¢ trong thoi gian ldy mau khi

chau 1 tuan cho 1én bun, sau d6 danh bun
va gieo sa. Mat d¢ gieo 3 hat/chau, gieo
cach déu nhau, sau khi 1én ma tién hanh
tia thua gitr lai 1 cay/chau.

2.2.2. B6 tri thi nghiém

Thi nghiém dugc bd tri hoan toan
ngau nhién, véi 6 nghiém thic va 4 lan
1ap lai. Nudc thai biogas giau dam (0,477
g/L) duoc sir dung thay thé cho phan bén
héa hoc. Dét tré)ng lua duoc phéi tron voi
than sinh hoc tram theo cac muc ti 1€ khac
nhau, tt ca dugc trinh bay trong Bang 2.

Badng 2. Cdc nghiém thirc trong thi nghiém

Trons Iwon Tong thé tich nwéc
Ky higu Nghiém thite o (g /d;ﬁf) théii sau tii i biogas®
gehd (mL/chiu)

NT1 Doi ching (chi twdi nude may) - -

NT2 bat + than tram/tre (2 tan/ha) 8,4 -

NT3 bat + biogas (khong than) - 1320
NT4 | Dat+ biogas + than tram/tre (2 tan/ha) 8.4 1320
NT5  |Dat+ biogas + than tram/tre (10 tin/ha) 42 1320
NT6 | Dat+ biogas + than tramvtre (20 tin/ha) 84 1320

Ghi chii: ' thé tich nudc thai sau tiii it biogas la thé tich tong cho 3 lan twéi ¢ giai doan 7, 14 va 26 NSS.
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Bing 3. Ty I¢ va thoi diém bén N cho lia theo cong thirc 30 - 60 - 60 kg N/ha [4]

Liéu luwgng bén (mg/chiu)

Thoi diém bon Téng N Téng P Téng K
11 NSS 126 31,5 24,5
26 NSS 252 63 49
41 NSS 252 63 49
Tong cong 630 157,5 122,5

2.2.3. Phwong phdp thu mdu khi

Phuong phap thu mau khi dugc thyuc
hién theo phuong phap ctua Parkin et al.,
(2003) [13]. Tan suat thu mau 1 lan/tudn,
trong subt vu lua. Thoi gian thu mau c6
dinh trong khoang tir 8 dén 11 gio sang.
Céc bude thu mau gdm: Liy mau t (ngay
sau khi dat budng khi), sir dung 6ng tiém
nhwa kin khi (60 mL), gin kém van ba
chiéu. Bu6c diu mo van theo chiéu kim
ddng ho va hat khi day xi lanh, sau d6
khoa van theo hudng nguoc lai va day hét
khi ra ngoai. Tiép tuc mo van, rit va day
xi lanh 5 1an, sau d6 1y 50 mL khi rdi
khéa van. Bom khi vao lo dung mau (céac
vial kin khi ¢6 thé tich 20 mL da duoc
hat chan khong trude d6) dén khi cing
tay, cudi cung day hét lugng khi con du ra
ngoai. Tiép tuc lay miu t, t, tai céc thoi
diém sau 10 phut, 20 phit v6i cach lay
mau tuong tu nhu mau t . Luu y: Sau khi
ldy mau can ghi chép thong s6 nhiét do
tai thoi diém 1ay mau vao phiéu theo doi.
Mdi lo dung mau can ¢ ky hiéu nhan biét
riéng. Cac mau khi thu duoc sé& duoc bao
quan trong thung dung mau chuyén dung,
dé noi thoang mat va van chuyén mau vé

(Fo; +Fny)

Ghi chu: NSS: ngay sau sq.
phong thi nghiém thudc Vién Nghién ctru
lua Pong bang Song Ciru Long, Can Tho
dé phan tich dinh luong. Nong d6 CH, va
N,O dugc xéac dinh bang sic ky khi (SRI
8610C) dugc trang bi detector ion hda
ngon ltra (FID) va detector bat gitt dién
tu (ECD).

2.3. Tinh todn va xir Iy s6 li¢u

Cuong do phat thai khi CH, hodc
N,O (mg/m¥gid) dugc tinh toan bing
cach st dung phuong trinh sau day cua
Parkin et al., (2003) [13].

SEIIDIRIES

At VAL AV LB A\ T

Trong d6: AC 1a su thay dbi nong do
khi CH, hodc N,O trong khoang thoi gian
At; v va A 1a thé tich hdp lay mau khi va
dién tich day cua hop do khi; M 1a khoi
lugng nguyén tir ciia khi do; V 1a thé tich
chiém boi 1 mol khi & nhiét d6 va 4p suat
tiéu chuédn (22,4L); P 1a ap sudt khi quyén
(mbar), PO 1a 4p suét tiéu chuan (1.013
mbar); Tkelvin: 273 + Ttb; Ttb = (TO +
T1 + T2 + T3)/4.

Tong phét thai CH, dugc tinh todn
dwa vao cong thure sau [13].

Fn, +Fn; Fn. - Fn,

CH,=(m-1) * ty-m) ¥ +.+(@m-n)
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Trong do: n, n,, n, la ngay cua lan
lay mau thu 1, 2 va 3; n_la ngay lay mau
lan th x trude 1an 1dy mau cudi cing, n_
1a ngay cua lan ldy mau cudi cing va Fn,,
Fn,, Fn,, Fn , Fn_la lugng phat thai trung
binh ngay cua khi CH, (mg.m>.ngay")
g véi céc ngdy ldy miu n, n, n, n_
van.

2.4. Phwong phdp xir Iy so liéu

Sé lidu duogc xir ly béng phﬁn mém
Microsoft Excel 2010, sau d6 duoc phan
tich phuong sai (ANOVA) va kiém dinh
Duncan dé so sanh su khéc biét giira trung
binh cac nghiém thuc ¢ do tin cdy 95 %
thong qua IBM SPSS 20.0.

3. Két qua va thao luin

3.1. Anh hwong ciia viéc két hop
than sinh hoc tram dén cdc thong so
trong dit

Trong qué trinh theo d&i pH dat nhan
thidy & NT1 (ddi chimg) cé pH thip nhat
(pH = 6,9), nguoc lai ¢ cac nghiém thuc

Nghién ciru

¢6 b6 sung than sinh hoc tram pH dit nam
trong khoang 7,1 - 7,8 (Bang 4). Tri s
pH dét ¢ nghiém thirc duoc bd sung than
sinh hoc véi ty 18 20 tAn/ha (NT6) c6 bién
dong 16n (cao hon gan 1 don vi) so véi
nghiém thirc khong bén than (NT1). Két
qua nay cho thdy, than sinh hoc tram c6
tac dung 1am tang pH dat. Két qua nghién
ctru hién tai cling tuong tu véi nghién ctiru
cua Rhoades et al., (2017) [14], nhém tac
gia cho rang viéc st dung két hop than
sinh hoc véi ty 1& (20 tan/ha) d3 lam ting
do pH cua dat rung tur 5,7 dén 6,4. Su gia
tang d6 pH cua dat 1a do viéc bd sung vat
liéu kiém (than tram 700 °C ¢ pH = 8.7)
déng thoi viée st dung than sinh hoc da
lam giam ham lugng nhom trao doi cia
dat thong qua lién két ion A boi cac
nhom chuc oxy trén bé mat cua nd, do
do lam tang su phong pht cua cac cation
bazo ¢6 thé trao doi trong dat ma cudi
cung dan dén lam tang d6 pH cta dat (Dai
etal., 2017) [15].

Bing 4. Anh hwéng ciia than tram 700 °C dén pH, Eh, OM va dj xop dit

Nghi¢ém

thire pH Eh (mV) OM (%) Do xop (%)
1 6,9 + 0,02 251,75 + 25,50° 3,35+0,50° 4525 +0,10¢
2 7,2 +0,13b 252,75 + 17,50 3,49 £ 0,08 57,69 + 0,10°
3 7,1 + 0,23 -386,00 = 12,00 3,56 £ 0,05 39,95 £0,15"
4 7,4+0,13° -327,00 £ 17,00¢ 3,69 + 0,00% 40,93 + 0,20
5 7,7+0,08 312,25 4 12,90 3,79 + 0,00 47,08 £0,16°
6 7,8 +0,19° 268,25 + 12,80 3,90 + 0,48 50,16 = 0,20

Ghi chu: ki hiéu a, b, ¢ trong cuing mét cot cho biét ¢6 s khdc biét gitta cac nghiém thirc thong qua kiém dinh
Ducan ¢ mikc y nghia 5 %; NT1= déi chimg; NT2= khoi lwong TSH (2 tan/ha); NT3= tudi biogas, khong TSH;
NT4= twéi biogas, khoi lwgng TSH (2 tan/ha); NT5= tiéi biogas, khoi lwong TSH (10 tan/ha); NT6= tuéi biogas,
khéi heong TSH (20 tan/ha).

Tri s6 Eh ctia dat duy tri trong khoang
(-386) - (-251) mV trong sudt qué trinh
nghién ctru (Bang 4), tir tri s6 Eh dit nhan
thdy day 1a diéu kién thuan loi cho sy phat
thai CH,. Trong do, ¢ nghi¢ém thuac bon

biogas (NT3), c6 Eh 1a (-386) mV, thap
hon tri s6 Eh & nghiém thirc khong bén
biogas (NT1) diu nay cho thiy viéc bon
nude thai biogas da lam giam Eh cua dat,
két qua nay ciing twong tu véi két qua cua
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Singla et al., (2014) [16]. Bén canh do,
¢ cac nghiém thirc da dugc bd sung than
sinh hoc tram vd&i ty 18 tir 2 dén 20 tan/ha
sau khi dugc bon thém nudc thai biogas
c¢6 Eh tang tir 1,2 dén 1,4 1an so v6i NT3.
Diéu nay cho thdy viéc sir dung than sinh
hoc d3 1am ting Eh trong dat so voi dat
khéng duoc bd sung than. Diéu nay chi ra
rang than sinh hoc 14 yéu té co ban quan
trong kiém sodat hoat dong oxy hoa CH,
ky khi (Wu et al., 2019; Nan et al., 2021)
[17, 18].

Do x6p cua dat 1a phan trim thé tich
ctia dat dugc chiém boi khong khi va nude.
D6 x6p c6 ¥ nghia rat quan trong trong viée
danh gia mtc do thoang khi cling nhu kha
nang giit nudc cua dat. Két qua tir Bang 4
nhan thiy NT3 (bon biogas, khong than)
c6 d6 x6p thap nhat (39,95 %), trong khi
d6 & cac nghiém thirc bon biogas dong thoi
duoc bo sung than sinh hoc tram c6 do xdp
dét tir 40,93 - 50,16 %. Mit khéc, & nhom
nghiém thirc khong bon biogas (NT1 va
NT2) ciing ¢6 két qua twong tw, NT2 dugc
bd sung than vdi ty 16 2 tan/ha c6 do xop
dat cao hon do x6p dat & NT1. Pidu nay
ching to than sinh hoc tram da cai thién
do xbp cua dat va ting cuong su thong
khi. Tuwong tu, Cayuela et al., (2013),
Xiao etal., (2018) va Dejene et al., (2019)
[7, 8, 19] ciing d3 két luan rang viéc bd
sung than sinh hoc da gép phan lam ting
d6 xop dat. Piéu nay c6 thé giai thich 1a do
khi b6 sung than sinh hoc vao dat s& lam
tang sy phong phti clia cac 16 rong vi mo va
vi md tuong tng tir 4 - 27 % va 11 - 54 %,
ddng thoi ciing c6 thé 1a do su sap xép lai
cac hat dit sau khi duoc bd sung than sinh
hoc (Dejene and Tilahun, 2019) [7]. Két
qua nghién ctru hién tai di cho thay su
gia ting nhe ham lugng chat hitu co trong
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dat khi bon biogas va b sung than sinh
hoc (Bang 4). Ham lugng OM ¢ NT3 la
3,56 % cao hon hin khi so véi ham lugng
OM & NT khong bon biogas (NT1). Bén
canh dé, trong dat co phdi tron than sinh
hoc tram véi ty 18 cao NT6 (20 tan/ha),
sau khi duoc bén biogas ham lugng chét
hitu co trong dat tang va dat cao nhat 13
3,9 %. Két qua nay cho thdy than sinh hoc
v6i lidu lugng 16n da 1am ting ham luong
hitu co cho dat. Két qua nghién ciru ¢6 su
tuong déng v&i nghién ctru cta Bruun et
al., (2011) [11] khi bb sung 2 - 6 g than
than rom trén 200 g dat d3 lam ting ham
luong chat hitu co trong sudt 55 ngay
b6 tri thi nghiém. Tuong tu Xiao et al.,
(2018) [8] ciing bao céo rang viéc bd sung
than sinh hoc véi ty 16 20 tAn/ha va 40 tan/
ha d3 gitp ham lwong chét hiru co trong
dat tang tir 2 - 3 1an so v6i mau ddi chung.
3.2. Anh hwéng ciia than sinh hoc
tram dén sw phdt thai CH , trong dit
Két qua tir Hinh 2 cho thay tc do
phat thai khi CH, cua cdc nghiém thic
dao dong tir 0,7 mg/m?/gid dén 42 mg/
m?/gio va chia lam 3 giai doan chinh.
Giai doan dau sau khi sa laa tir ngay 3
dén ngay 10, toc do phét thai khi CH,
rat thdp (0,7 - 2,9 mg/m?¥/gid) va ¢
su chénh léch khong dang ké gitta cac
nghiém thac (p > 0,05). Giai doan 2 (tu
ngay 10 dén ngay 31) tdc d6 phat thai
CH, dién ra rat manh va dat cuc dai vao
ngay 31. Trong dd, cuong do phat thai
CH, dat cao nhét & nghiém thtc dugc
tudi bang biogas khong bé sung than
tram (NT3) 1a 42,2 mg/m%gid va thip
nhat 1a 6 NT6 (20 tan/ha) vdi 20,9 mg/
m?/gio (p < 0,05). Cac nghiém thic con
lai dao dong tir 23 - 25 mg/m?/gio. Giai
doan 3 (tir ngay 31 - 38), tbc do phat
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thai CH, ¢6 xu hudng giam. O ngay 38,
nghiém thic NT3 ciing 1a nghiém thirc
c6 lugng phat thai trung binh cao nhat

—8—NT| —0—NT2 —4—NT3 —0—NT4 —4—NT5 —4—NT6

o
2

45
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- oW W
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Cudng do phat thai N,O (mg/n?/gidy)
w

o

ngly 17
Ngiy thu miu

ngay 3 ngay 10 ngay 24 ngiy 31 ngay 38

Hinh 2: a) Téc d@p phit thii CH,

Nghién ciru

(32,45 mg/m?/gid) dong thoi NT6 ¢
lugng CH, phat thai chi con 6,05 mg/
m?/gio (p < 0,05).

25
a
b
c
p c
c
] I I |
NTI1 NT2
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b) Tong lwgng phit thii CH,
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Téng phat thai CHy (g/m?/ngay)
o
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Nghiém thuc

Ghi chu: ki hiéu a, b, c trong c,itng mot cot cho bié't co sy khac biét’giﬁa cdac nghiém thirc thong qua kiém
dinh Ducan ¢ mikc y nghia 5%; NT1= doi chimg; NT2= khoi wong TSH (2 tan/ha); NT3= tudi biogas, khong TSH:
NT4= tuéi biogas, khoi lwong TSH (2 tan/ha); NT5= tudi biogas, khoi lwong TSH (10 tan/ha); NT6= twci biogas,

Téng lugng phat thai CH , trong sudt
thi nghiém & cac nghiém thuc dao dong
tor 10 - 18,9 g/m?/ngay (Hinh 1). Trong
d6 NT3 (bon biogas, khong than) c6 tong
lwong CH, phat thai cao nhit (18,9 g/m?/
ngay) so vdi cac nghiém thirc con lai (p <
0,05). Két qua nghién ciru da cho thiy tong
luong phat thai CH, & NT3 cao hon NT1
(P <0,05), diéu nay chimg to rang viéc bo
sung biogas, trong diéu kién ngdp nudc
lién tuc da thiuc day cac qua trinh phan
huy ky khi cia vi sinh vat methanogenis
dién ra manh lam ting phat thai CH " Két
qua nay hoan toan phu hgp vdi nghién ctiru
cua Singla and Inubushi (2014) [5]. Nhin
chung, & tAt ca cac nghiém thuce dugc bo
sung than tram tong phat thai CH , glam
so voi NT3 tur 29,3 - 47,1 %. Trong do,
NT6 1a nghiém thic duoc bo sung than
tram voi ty 18 cao nhat (20 tin/ha) c6 tong
lugng phét thai CH, thap nhét 1a 10 g/m%
ngay, giam 47 % so véi NT3. Dong thoi,
tong luong phét thai CH, & NT4, NT5 (b6
sung 2 - 10 tin than/ha) khong c6 su khac
biét (p > 0,05). Piéu nay chimg to rang

khoi lwong TSH (20 tan/ha).
lugng than sinh hoc bd sung da anh huong
dén kha nang lam giam KNK, két qua
nghién clru nay cling tuwong tu vdi nghién
ctru cua Bruun et al.,(2011) [11]. Tuong
tu, (Nam et al. 2021b) [20] da st dung
than tram va than trdu thuong mai (nung
trong 30 ngay, bang 10 nung truyén thong)
bd sung trén rudng lba (huyén Théi An
Pong, thanh ph Can Tho), véi ty 1¢ tir 5
- 10 tan/ha, két qua cho thiy hai loai than
déu c6 thé lam giam phat thai CH, tir 24,2
- 28 % (than tram), va tir 22 - 14,1 % (than
trau). Theo Wang et al., (2012) [21] than
trau 450 °C ¢6 thé lam giam phat thai CH,
trén rudng lta dén 37 %. Ngoai ra, (Xiao
et al. 2018) [8] ciing bdo céo rang khi sir
dung than rom 600 °C bon cho rudng lua
v6i liéu lwong 13 20 tdn/ha va 40 tin/ha c6
thé lam giam phat thai CH , Voi ty € twong
ung 1a 29,7 % va 15,1 %.

Viéc b sung than sinh hoc tram da
lam giam tong lugng phat thai CH . bang
cach thay doi cac dic tinh cua dat nhu
pH, Eh, OC va d6 xép (Bang 4). Trong
nghién ctru nay, d6 pH dit & cac nghiém
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thac dugce bd sung than véi cic muc ty
16 2 tdn/ha, 10 tdn/ha, 20 tan/ha c6 su
khac biét dang ké so véi nghiém thic
khong than (NT1, NT3). pH dét c6 anh
huong rat 16n dén hoat dong cua vi sinh
vat sinh khi métan boi vi khi d¢ pH cua
dat tang cd thé ngan chan hoat dong sinh
methanogenic va dn dén giam phat thai
CH, [22]. Theo Wang et al., (2012) [21]
pH cao hoic thap déu anh hudng dén su
hinh thanh khi métan. Hau hét céc vi sinh
vat sinh khi métan hoat dong t6t nhat khi
pH nam trong khoang 6,9 - 7,1 [23]. Ti
két qua Bang 4 c6 thé nhan thdy ¢ céac
nghiém thirc dugc bd sung than tram
d6 pH d3 vuot ngudng hoat dong tdi
uu cua vi sinh vat sinh khi métan, day
1a nguyén nhan dén dén lugng khi CH,
sinh ra gidm. Bén canh d6, Eh ciing 1a
mot nhan td quan trong anh huong dén
su phat thai CH,. Eh 1a thong s6 phan
anh d6 thoang khi ciia dt, su thay doi Eh
dat duogc trinh bay ¢ Bang 4. Tur két qua
& Bang 4 c6 thé nhan thdy NT4, NT5,
NT6 sau khi dugc bd sung than sinh
hoc ham lugng oxy tang 1én kéo theo su
gia tang Eh dat d3 tao diéu kién thuin
lgi cho céac sinh vat di dudng trong dat
hoat dong va lam giam luong khi thai
CH, Két qua nay phu hop véi nghién
cuu trude day cua Cayuela et al., (2014)
[24]. Tuong tu, Wang et al., (2019) [25]
cling d két luan rang qua trinh oxy héa
CH, ¢6 twong quan thuén dang ké vdi Eh
trong dat. Trong nghién ctru hién tai, bo
sung than sinh hoc tram tir 2 - 20 tin/
ha va giam dang ké lugng phat thai CH -
Nong d6 OC ciing 1a mot thong s6 anh
hudng dén su phat thai CH, [25]. Nghién
ctru hién tai cho thdy rang viéc bo sung
than sinh hoc tram ¢ 700 °C da lam tang
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ham lugng OC trong dat (Bang 4). Mic
di chit hitu co 12 ngudn san sinh CH,
tuy nhién vi khuan sinh methanogenic lai
khoé str dung duogc nguén cacbon 6n dinh
trong than sinh hoc. Két qua nay pht hop
v6i1 nghién ctru cua Liu et al., (2017) va
Xiao et al., (2018) [8, 9]. Mdi quan hé
twong quan nghich gilta phat thai CH,
va OC cho thdy su ting cuong kha ning
tai oxy hoa trong sinh quyén sau khi bo
sung than sinh hoc do d6 c6 thé e ché
san xuét CH, [26]. Tuy nhién, két qua
nghién cu ciing dong thoi trai ngugc
v6i két qua cia Wang et al., (2019) [25],
tac gia di bao cdo rang viéc bo sung than
sinh hoc duge san xuét & 300 °C vao dat
lam tang tong luong phat thai CH, va
g6p phan lam tang cudng ham luong OC
trong dat cho thdy hién van con y kién
trai chiéu xoay quanh kha niang lam giam
phét thai CH, ctia than sinh hoc. Diém
khac biét trong hi¢u qua xu ly phat thai
CH, c6 thé 1a do loai than sinh hoc dugc
st dung va nhiét d§ nhi¢t phan cua than
vi than dugc nung ¢ nhiét do cao s€ lam
tang ham lugng cacbon ¢ dinh.

3.3. Anh hwéng ciia than sinh hoc
tram dén sw phdt thai N,O trong dit

Khac bi¢t voi CH,, N O trong sudt 38
ngay thi nghiém phat thai véi mdt luong
rat thap tir 0,34 - 1,36 mg/m?/gid, sy khac
biét nay 1a do thi nghiém dugc bé tri trong
diéu kién ngap nudc lién tuc, tri s6 Eh dao
dong trong khoang (-386) - (-251,75) mV
(Bang 4) dan dén chi c¢6 mot lwong nho
N,O dugc sinh ra (Hinh 2). Boi vi N,O
cha yéu hinh thanh trong diéu kién méi
truong c6 Eh tir (+200) - (+400) mV, khi
Eh thap hon (+180) mV N,O bi khir hoan
toan thanh N, Nhin chung, toc d phat
thai N,O trong dat & cac nghiém thirc c6
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bd sung than tram luén ¢ mirc thap chi
dat tir 0,34 - 1 mg/m?/gio. Nguoc lai, NT3
(dugc bon biogas, khong than) cd luong
N,O & mtc cao nhat tir 0,69 - 1,36 mg/m?¥/
gio. Sy phat thai N O trong giai doan 3

—8—-NT] —{—NT2 —4—NT3 —<—NT4 —4—NT5 ——NT6

s 2 = = = =
N L )
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Ngay thu miu

ngay 3 ngay 10 ngay 31

Hinh 3: a) Téc d@p phit thii N,0

Nghién ciru

ngay sau sa hau nhu khong ¢ su khéc biét
gitra cac nghiém thuc (p > 0,05). Nhung
tir ngay 10, toc do phat thai N,O bét dau
c6 su khac biét gitta cadc nghiém thuc bo
sung than va NT3 (p < 0,05).
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Ghi chu: ki hiéu a, b, ¢ trong cting mot cot cho biét ¢6 suw khac biét giita cac nghiém thirc thong qua kiém
dinh Ducan ¢ mirc y nghia 5 %; NT1= doi chimg; NT2= khoi heong TSH (2 tan/ha); NT3= twdi biogas, khong TSH;
NT4= tuci biogas, khoi lwong TSH (2 tan/ha); NT5= tudi biogas, khoi lwong TSH (10 tan/ha); NT6= tuci biogas,

Sau 38 ngay thi nghiém, tong lugng
N,O sinh ra ¢ cdc nghi¢ém thirc dao dong
trong khoang 0,4 - 0,8 g/m*ngay. Trong
d6, tong phét thai N,O ghi nhan & NT3
(biogas, khong than) dat cao nhat v6i 0,8 g/
m?/ngay va cao hon ¢ NT1 (0,5 g/m?*/ngay)
(p < 0,05). Piéu nay cho thiy viéc sir dung
nudc thai biogas giau dam bon cho lua da
lam tang phét thai N,O. Pdng thoi, viée bd
sung than sinh hoc cling da giup lam gidm
tong lugng phét thai NJO tir 20 % (NT4)
den 47 % (NT6) khi so voi NT3. Bén canh
do, tir két qua & Hinh 3 nhan thay luong
phat thai N,O & NTS5 va NT6 khong c6 sy
khac biét, vi vay c6 thé két luan rﬁng su
dung than tram vdi liéu lugng 10 tan/ha da
dat duoc hi€u qua giam phat thai khi N,O
tot (39 %). Két qua nay da ching minh
dugc tong luong phat thai N,O chiu anh
huong boi lwong than sinh hoc bd sung
va phu hop vdi nghién ctru trude day cua
Butan et al. (2016) [22]. Tuong tu, (Nam

khéi heong TSH (20 tin/ha).
et al. 2021b) [20] da su dung than tram
thuong mai (nung trong 30 ngdy, bing
10 nung truyén thong) bo sung trén rudng
laa (huyén Théi An Déng, thanh phd Can
Tho), véi ty 1& 1a 10 tan/ha, két qua cho
thdy than tram c6 thé lam giam dén 41 %
phat thai N,O. Ngoai ra, (Jinyang Wang et
al. 2012) [21] cling da bao cao rang khi bo
sung than trau 450 °C véi liéu luong 1a 25
tan/ha c6 tac dung lam giam phat thai N,O
trén ruong lta dén 54 %. Theo Bruun et al.
(2011) [11] ty 1€ su dung than sinh hoc rom
525°C dmuc tir 1 - 2 % c6 thé 1am giam
dang ké luong phat thai N,O dén 27 %.
Tuy nhién, khi so sanh két qua nghién
ctru hién tai voi Bruun et al., (2011) nhan
thdy khi bd sung than tram & mic 10 tn/
ha (twong duong 0,65 %) da giup lam giam
dén 39 % tong luong phat thai N,O, diéu
ndy cho than sinh hoc tram c6 tiém ning
16n trong xtr ly phét thai N,O. Su khac biét
nay co thé 1a do ddc trung ve nguyén licu
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ban dau, quy trinh tao than, nhiét d6 nung
va tinh chat 1y hoa ctia céc loai than sinh
hoc khic nhau s& dan dén tic dong khac
nhau véi tong phét thai N,O.

N,O 1a san phim phu cta qua trinh
nitrate hda va khur nito. Do d6, cac qua
trinh nay co moi lién hé chat ché voi luong
phat thai N,O. Tri s pH dat lai 1a nhén t6
gdy anh huong dén qua trinh chuyén hoéa
nito dugc giai phong dudi dang N, O tir hai
qua trinh trén [19]. D6 pH cua dét thip c6
thé 1am tang luong N,O do pH anh huong
gian tiép dén sy phat thai khi N,O thong
qua viéc san xuét va tiéu thu NH , vaNO,
~. Khi N,O dugc tao ra nhi€u ¢ gia tri pH
=5 -6, va ¢ thé 16n hon néu pH <5, dac
biét trong diéu kién cung cap day di NO,
[19]. K&t qua nghién ctru hién tai cho thay
su phat thai khi N,O giam khi pH dat tang.
O nhirng nghiém thirc ¢6 bd sung than sinh
hoc pH dat tang 1én déng ké tir 6,9 dén 7.8
(Bang 4) day 1a pH t6i uu cho tién trinh
nitrate hda va khur nitrate (7,31 - 8), thtic
day tao ra san pham cudi ciing 1a N, va giam
tao san pham trung gian N,O. Tuong tu
v6i két qua nghién ctru nay, Cayuela et al.,
(2013) [19] da ching minh bang k¥ thuat
dong vi 6n dinh 15N rang than sinh hoc hd
tro bude cudi cung cho qua trinh khir nito,
lam giam ty 1& N,O/N, trong 15 loai dat,
hiéu Gng lam tang pH cua than sinh hoc
la mdt nguyén nhéan chinh, nhung khong
phai 1a duy nhat, dé gidgm thiéu lugng N,O
trong qua trinh khtr nito. Béi vi, trong mot
thi nghiém song song, viéc bd sung CaCoO,
khong 1am giam luwong khi thai N, O, didu
nay ching té rang su thay doéi tr1 s6 pH
ctia dat khong phai 1a 1y do duy nhit dé
than sinh hoc lam giam phat thai N,O. Mat
khac, than tram c6 ty sé C/N cao (312,8)
nén qué trinh c¢6 dinh N sinh hoc rat d& xay
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ra lam gidm luong nito hitu dung trong
dat, do d6 1am giam chat nén san xudt N,O
[19]. Pdng thoi than tram con c6 kha ning
hap phu tét ammonium va nitrate tir nudc
thai biogas, diéu ndy da duoc chimg minh
trong cac nghién cuu trude [27]. Vi vay,
& nhitng nghiém thtrc dugc bo sung than,
phan 16n dam ammonium va nitrate da
dugc than hap phu 1am han ché qué trinh
nitrate héa dan dén lam giam qua trinh sinh
khi N,O. Ngoai ra, Cayuela et al., (2013)
[19] da tim thay mdi twong quan nghich
gitta luong N,O va nong d6 tro ctia than
trong mdt nghién ctru vdi chin loai than
sinh hoc trong diéu kién khtr nito. Do do,
than tram c6 luong tro rat thip (3 %) nén
khi bén than vao dat di khong xay ra hiéu
tmg mudi dan dén viéc han ché phat thai
N,O, diéu nay phu hop véi nghién ciru clia
Cayuela et al., (2013) [19].

3.4. Tong lwong phdt thii KNK (quy
doi sang CO, twong dwong)

Két qua tong lugng phat thai KNK
(CH, va N,O) sau 38 ngay thi nghiém
dugc quy d6i sang tong CO,e tuong
duong (Hinh 4). Bbc thoat N,O trén dat
lua duge xéac dinh thap hon nhiéu so vagi
CH, nén trong truong hop néy, viéce ta‘u}g
phat thai khi CH, ¢6 vai tro quyét dinh dén
chénh léch téng phat thai khi quy déi kg
CO,¢e/ha gitra cac nghi¢m thirc.

Téng phét thai ¢ nghiém thirc tudi
biogas, khong bd sung than sinh hoc tram
la 718,85 & 34,2 kg CO_e/ha va ¢ nhiing
nghiém thtc ¢6 bd sung than sinh hoc
dao dong trong khoang 378,64 + 16,1
dén 440,77 + 13,72 kg CO,e/ha. Nhu vy,
c6 thé thay bién phép b6 sung than sinh
hoc tram véi liéu lugng 10 tan/ha da lam
giam phat thai KNK (da quy déi sang CO,
tuong duong) giam tir 26,1 - 47,3 %. Diéu
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nay chimg to rang than sinh hoc tram &
700 °C 1a ngudn nguyén ligu tiém ning
trong giam thiéu KNK tir nong nghiép.

800

4o
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(%) w - wn
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Hinh 4: Téng lugng phdt thii KNK (CO,e)
Ghi chu: ki hiéu a, b, ¢ trong ciing mot c¢ot cho

biét ¢6 su khdc biét giita cdc nghiém thirc thong qua
kiém dinh Ducan & mirc ¥ nghia 5 %; NT1= doi chimg;
NT2= khoi lwong TSH (2 tan/ha); NT3= twdi biogas,
khéng TSH; NT4= téi biogas, khoi hieong TSH (2 tan/
ha); NT5= tuéi biogas, khoi lwong TSH (10 tin/ha);
NT6= tudi biogas, khéi lwong TSH (20 tian/ha).

4. Két luan va kién nghi
4.1. Két lugn

Khi st dung nudc thai biogas nhu
phan dam trén dat trong lua da lam ting
phat thai CH, va N,O so véi dbi chimg.
Béng thoi, viée bd sung than sinh hoc tram
700 °C da lam giam thiéu phat thai KNK
(da quy doi sang CO, tuong duong) tir 26,1
- 47,3 % tuong g voi ty 18 than tir 2 tan/
ha dén 20 tin/ha. Xem xét toan dién cac
mat vé phat thdi CH,, phat thdi N,O nhan
thiy su két hop hiéu qua nhét trong nghién
ctru nay la bon than sinh hoc tram 1a ¢ mirc
ty 16 10 tAn/ha cting v6i nudc thai biogas.
Toém lai, viéc st dung than sinh hoc tram
lam giam dang ké lugng phat thai CH, va
N,O khi van duy tri san xuét lda.

4.2. Kién nghi

Nghién ciru

giam phat thai N O va CH,, vi vy nhiing
nghién ctru tiép theo nén khéo sat trén
nhiéu vu la lién tuc dé xac dinh c6 xay ra
hién tugng thoai hoa hay khong.

Loi cam on: Nghién ctu nay dugc
tai trog boi du an cai tao Truong Pai hoc
Can Tho VN14-P6, dugc hd tro tir ngudn
vbn vay ODA cua Nhat Ban (E7).
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