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The aim of this review is to show the applications of the biochar in
carbon storage in the land and reducing greenhouse gas emissions to
reduce the air environment pollution. The article is compiled from
research published in the journals of the national and the international
with ISI or Scopus index. These results show that the biochar has the
ability to store carbon in the land and reduce greenhouse gas emissions
(CH4 and N,0) to reduce the air environment pollution; the highest
emission reduction ability of CH, is 50% and N,O emission reduction
is 39%. However, there are some studies show that biochar added to the
soil does not reduce CH, emissions and N,O emissions, even increases
CH, emissions and N,O emissions. This may be due to different
databases and meta-analytic approaches. Therefore, there should be
many more studies to clearly demonstrate the mechanism of reducing
CH, and N,O emissions of biochar.

THAN SINH HQOC LUU GIU CARBON VA GIAM PHAT THAI KHi NHA KiNH

(CH4 va NzO)

Nguyén Pat Phuong
Truong Pai hoc Xay dung Mién Tay

THONG TIN BAI BAO

TOM TAT

Ngay nhén bai:  13/5/2024
Ngay hoan thién:  17/6/2024
Ngay dang: 18/6/2024

TU KHOA
CH,

Khi nha kinh
Luu gitr carbon
N,O

Than sinh hoc

Muc tiéu cua bai béo nay 1a trinh bay vé cac ng dung cua than sinh hoc
trong vi¢c luu gilr carbon va giam phat thai khi nha kinh. Bai bao duoc
tong hop tir cac nghién ctru da cong bd trén cac tap chi uy tin trong
nude va qudc té co chi sd ISI hodc Scopus. Két qua cac nghién ciru nay
cho thay than sinh hoc c6 kha ning luu giir carbon va giam phat thai khi
nha kinh (CH, va N,0), kha ning giam phat thai cao nhat cuia CH,
1a 50% va giam phat thai N,O 1a 39%. Tuy nhién, van c6 mot s6
nghién cttu cho ring than sinh hoc bd sung vao dat khong lam giam
phat thai CH, va N,O ma thdm chi con lam tang phat thai CH, va N,O.
Diéu nay c6 thé do co s¢ dir liéu va cach tiép can phan tich tong hop
khéc nhau. Do d6 can co nhiéu nghién ctiu nira dé chimg minh rd co
ché 1am giam phat thai CH, va N,O cua than sinh hoc.
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1. Giéi thi¢u

Than sinh hoc (TSH) 1a mét san pham giau carbon thu dwoc do nhiét phan sinh khdi cac san
pham tir thyc vat, dong vat, ké ca cac loai phan chudng,... dugc dét trong diéu kién it hodc khong
c6 oxygen; hay TSH 1a san pham boi sy phan hiy cac chat hiru co dudi diéu kién gidi han
oxygen va nhiét do thap (<700 °C) [1]; theo Wu va cong sy [2] TSH la san pham bai nhiét phan
sinh khdi chat thai dudi didu kién gidi han oxygen; con theo Verheijen va cong su [3] TSH dugc
dinh nghia 1a vat lidu giau carbon, cap hat min, x6p dugc san xuat tuong tu [1].

Hién nay, TSH di dugc nghién ctru tng dung trong xir Iy méi trudng nhu: TSH bd sung cho
dat dé cai tao va duy tri 6 mau m& cua dat [4]; TSH c6 kha nang giit nudce va gitr dinh dudng
trong dat [3]; TSH cai thién tinh chét ciia dat va nang cao do phi dat bang cach cai thién do am va
duy tri chat dinh dudng [5], lam tang su hoat dong cua cac loai vi khuan trong dat [6], tac dong
tich cuc dén stc khoe nén dat canh tac [7]. Ngoai cac g dung trong Xt ly mdi trudng trén, TSH
con dugc biét dén ¢ kha  nang giam tac dong cua bién doi khi hau nhu viéc chuyén hoa carbon tir
sinh khéi thanh carbon 6n dinh dé luu giir trong dat va giam phat thai khi nha kinh (KNK) trong
san xuit nong nghiép khi bd sung TSH vao dat trong lua nudce [3]. Vay TSH c6 kha ning luu giit
carbon va giam phat thai khi nha kinh thé nao, dudi day 1a tong hop cac két qua nghién ctru vé
kha nang luu gitr carbon va giam phat thai khi nha kinh cua TSH.

2. Phuwong phap nghién ciru

Phuong phép dugc tac gia sir dung trong nghién ctru nay la tong hop céc cong trinh, nghién
ctru vé TSH da duoc cong bd trén cac tap chi trong nudc va quoc té dé tong quan vé kha ning
ung dung cua TSH trong luu gitr carbon va giam phat thai KNK. Cac ndi dung cua 38 bai bao
nghién cttu khoa hoc da duoc tac gia tong hop thé hién cu thé qua Bang 1.

Bang 1. Tong hop cdc nghién civu vé TSH trong nuée va quoc té

STT  Nai dung ciia nghién ciru Nguén
1 Khai niém vé TSH [1]1-1[3]
2 TSH hap phu dinh dudng [3]

3 TSH cai tao dat [41-1[7]
4 TSH luu giit carbon trong dat va giam phat thai KNK [7] - [38]

3. Két qua nghién ciru

TSH dugc xem nhu 1a mot céng cu hiéu qua cho viéc luu gitr carbon trong dit nham giam
luong phat thai KNK [7] - [9] tir cac ngudn sinh khdi hitu co trong thién nhién, theo két qua
nghién ciru cua Lin va cong sy [10] ching minh rang hau hét carbon cia TSH (82,3 — 99,4%) thi
dugc cb lap trong dat nhung d6i voi carbon cua than cay ngd thi chi ¢ 1ap dugc 16,8% vao dat
trong vong 1 nam. Cac mdi twong tac gitra viéc st dung TSH véi dat va su phat thai CH, thi chua
dugc hiéu 15, boi cac két qua bao cao khac nhau. Viéc bo sung TSH cho dit trong lua da dugc
chimg minh 1a lam tang phat thai khi CHy [11] - [14], nhung da sd cac nghién ciru thi déu cho
rang la giam phat thai khi CH,4 [10], [15] - [18], hoac khong c6 anh hudng dang ké dén phat thai
CH,4 [19]. Trong mdi truong yem khi, vé mat 1y thuyét, cac thanh phan khong bén cia TSH co thé
bi phén huy va tr¢ thanh nguén co chat methanogen chu yeu do do thuc day san xuat CH, [14].
Tuy nhién, nhém C khong bén cua dich tiét ra tir r& va chat thai ra ¢ ré cua cay 16n hon nhiéu so
v6i C khong bén caa TSH, do do, C khong bén ciia TSH ¢6 thé chi dong mét vai tro (1) ban dau,
(ii) khi TSH duoc san xuat & nhiét do thap (tirc 13, phan C khong bén 16n hon), (iii) & dat trong
hodc dat bo hoang khong c6 ngudn cung cap carbon cua ré, va (iv) khi luong TSH dugc bé sung
I6n (> 40 tin ha ) [20]. Vi du, Zhang va cong sy [21] khong quan sat thy su gia ting CO, trong
dat qua cac nam trong trot véi sy bo sung TSH tir 10 — 40 tan ha ', nhung giam lwong phét thai
N,O, ting phat thai CH,; Tur két qua nghién ctru [20] va [21] cho théy cach giai thich C khong
bén cua TSH 1a mot giai thich khong chic. Theo Feng va cong su [22], CH, giam 1a nho chuc
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ning “loc sinh hoc” cuia vi khudn oxy hoa CH, V6i su c6 mit cia TSH tai ving ré thiéu khi,
chung lam giam lugng CH, 6 thé xam nhap vao nhu m6 cua thuc vat dé thoat ra ngoai.

Céc dic tinh 1y hoa cua dat bao gom do dan khong khi da dugc tang 1én déang ké nho TSH, tac
1a TSH c6 thé lam cai thién viéc cung cap O, cho céac chat oxy héa CH,. Mot phan tich tong horp
gan ddy [23] vé luong phat thai CH, di dugc bao cdo rang viéc sir dung TSH lam ting dang ké
luong khi thai CH, 1a 19%. Trong mét nghién ctru khac, Jeffery va cong su [24] bao cao rang
viéc bo sung TSH cho dat bi ngap ting hoic dét chua c6 kha nang lam giam dang ké luong phat
thai CH,. Hai ket qua nghién ctru nay ([23] va [24]) khac nhau vé két luan, c6 thé 1a do co so dir
liéu va cach tiép can phan tich tong hop khac nhau. Viéc bd sung TSH ciing c6 thé lam giam
lrong KNK trén mot don vi san pham ‘nong nghiép bang cach giam dau vao phan bon N va C
khong bén ma ning suit khong thay déi hoic ting. Qian va cong su [17] bao cdo rang Viéc sir
dung 4 loai TSH khac nhau két hop véi phan bon héa hoc nhu sau: TSH va bentonit, véi ty 16
dudi 1 thn TSH ha* da 1) lam ting ning suat ngil coc tir 10 — 31%; va 2) giam phat thai CH, tir
25 — 50% va giam phat thai N,O tir 17 — 39%. Do d6, viéc str dung TSH c6 mét tiém ning dang
ké trong viéc giam cuong do phat thai KNK trong san xuat lta, dic biét 1a & dit chua [24], va
tiém ning nay vuot ra ngoai tiém ning hap thy C. Theo Qian va cong su [17], khong can s dung
mot hrorng I6n TSH cung mét luc vi lugng TSH bd sung cho dat da dugc tim thdy ¢ ty 16 TSH < 1
tan ha' da lam tang nang sut ngii coc va giam phat thai KNK. Tom lai, tic dong cua viec bd
sung TSH vao dat ddi véi viéc phat thai CH, trong dat vin chua c6 két luan thong nhat, 13 rang.

Cho dén nay c6 nhiéu gia thuyét vé tac dong ciia TSH duoc bo sung vao dat ddi voi su phat
thai N,O c6 lién quan dén dic tinh cua TSH, dat va cac diéu Kién méi truong nhu nhiét do va
lwong mua [24]. Cac nghién ciu chi yéu duoc thuc hién trong phong thi nghiém bang cach st
dung cac mau dat da dugc xao tron lam wét dén ciing d6 am, hoidc dén ciing mot khong gian 15
réng chira day nuéc, kha ning giit nuéc hoac tiém ning cta nude. Cac nghién ciru khac két hop
VGi su phat trién cua thyuc vat trong nha ludi hoic trong cac diéu kién it duoc kiém soat hon trén
ddng rudng ciing cho thidy TSH c6 thé anh huong dén sy phat thai N,O trong dat. Vi sy hién
dién cua giun dét sinh ra khi N,O (tuong tac v6i dong vat trong dét), lugng phat thai N,O duoc
giam thiéu bang cach sir dung TSH [26]. Nguoc lai, trong cac nghién ctru Scheer va cong su [27],
Clough va cong su [28], Troy va cong su [19] cho thay bd sung TSH con lam ting phat thai N,O.
Tuy nhién, cac két qua trong phong thi nghiém thi khong thé khang dinh cho thyc té ¢ ngoai
ddng. Mot s6 nghién ciru ngoai thyuc dia lai cho thay khong c6 sy khac biét thdng ké nao giita dat
dugc bd sung TSH so cac nghiém thure dbi chung [29], [30]. Theo Hiippi va cong su [31] mot 1y
do tiém 4n cho viéc khong cé anh huong dang ké cua TSH ddi vé6i su phat thai N2O c6 thé 1a do
lidu lwong sir dung, sy phan bd kich thuée TSH kém ddng nhat va sy khong dong nhat cua dét
(va thuc vat) trén cac canh dong.

Tuy nhién, vé mit tdng thé, cac phén tich tdng hop xac nhan riang lwong phat thai N,O giam
Véi ty 1€ sir dung TSH tir 1 — 2% trong luong [32], [33]. Mac du da co nhiéu tai liéu dugc cong
bé trong nhiéu nim qua vé cha dé nay, vay TSH ¢6 hiéu qua trong viéc giam thleu phat thai

N,O trong linh vuc nong nghiép hay khong van rat kho doan. Do d6, hau hét cac nd luc nghién
ctru hién nay déu hudng t6i muc tiéu dat dugc mirc giam phat thai N,O I6n nhat (loai TSH six
dung trong loai dat nao) bang cach phan tich cac co ché lién quan. Nhiéu nghién ciru da chi ra
rang kha nang giam thiéu N,O ciia TSH s& khong chi phu thudc vao déc tinh cuia TSH ma con
phu thudc vao loai dat va cac diéu kién méi truong chu yéu [34], [35]. Mot két qua dang chu y
1a, trong cac diéu kién moi truong giong hét nhau, cing mot loai TSH ¢6 thé lam ting lugng
khi thai & mot ving dat nay nhung giam luong khi thai ¢ ving dat khac [36]. Thuc té nay
dudng nhu c6 lién quan dén cac co ché hinh thanh N,O hoat dong trong céac loai dit khac nhau,
trong d6 TSH c¢6 thé anh huong khac nhau. Theo nghia nay, TSH twong tac vdi cac con duong
vi sinh vat quan trong diéu chinh sy hinh thanh va tiéu thu N,O trong dat 1a rat quan trong dé
phat trién va thuc hién cac chién luoc giam thiéu hiéu qua. Tuy nhién, s6 lwvong cac nghién ctru
xem xét cac con dudng hinh thanh N,O cuy thé vin con rat han ché va cic co ché trung gian
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ngin chan N,O van chua dwoc giai quyét.

Cho dén nay, hau hét cac nghién ciru vé TSH giam thiéu N,O di lya chon cac diéu kién moi
truong nhat dinh va gia dinh hoic suy doan cac co ché hinh thanh N,O 1a chu yéu. Vi du, cac
nghién citu & mdi truong dat chira day nudc, do d6 du doan rang con duong hinh thanh N,O
chinh s€ 1a qua trinh khwr nitrogen di dudng. Tuy nhién, suy ludn nay dugc ching minh 1a khong
chinh x4c. Trong mdi truong dat phic tap, qua trinh oxy héa ammoniumac va qua trinh khir
nitrate thuong ciing ton tai voi qua trinh khir nitrogen di dudng [37] va ty Ié N,O duoc tao ra
trong mdi con dudng phu thude vao nhidu yéu tb, khong chi 1a khong gian 16 rdng chira day nuée
[38]. Do do, cac nghién ciru dé phén biét thyc su gitra NoO dugc tao ra tir cac ngudn khac nhau
dé bo sung thém TSH van con rat can thiét.

4. Két luan va kién nghi

Tir cac két qua nghién ctru trén cho thay TSH c¢6 kha ning luu giit carbon va giam phat thai
khi CH, va N,O. Tuy nhién, vin c6 kha nhiéu nghién ciru cho rang TSH b sung vao dat khong
lam giam phat thai CH, va tham chi con lam tang phat thai CH,.

Can c6 nhiéu nghién ctru hon nita d& chirmg minh rd co ché lam giam phat thai CH, va N,O
cua TSH.
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