Than sinh hoc (TSH) c6 tiém ndng tao ra cdc lgi ich xa
héi, kinh té va méi trudng, nhdt la s&t dung trong néng
nghiép va gép phan giam thiéu bién déi khi hau. Vi vdy,
du da dugc su dung tur rdt lau nhung céng nghé hién

< ANHTUNG

dai cho TSH van luén duoc cdc nha khoa hoc quan tdm M

nghién cuu.

TSH (biochar) con goi than nhiét
phan, c6 dugc tu viéc dét chay cac
loai thuc vat, dugc st dung trong
néng nghiép dé lam giau dinh
dudéng cho dat. Cac cong nghé hién
dai san xudt TSH dugc nhiéu quan
tam hién nay theo huéng thu nhan
déng thai nhiéu san pham, hiéu
qua, giam phat thai khi, khong tac
hai dén méi trudng va dam bao
ngudn nguyén liéu dau vao.

1. Nguyén liéu dé san xuat
TSH

TSH ¢6 thé dugc san xuat tu bat ky
loai sinh khéi nao, tir du loai chat
h{ru co thai ra trong qua trinh trong
trot va ché& bién néng san nhu vo
trdu, vo ca phé, vo dira, mun dua, vo
dau phéng, ba mia, vé hat diéu, la
€ao su; rac thai hiru co dé thi; va cac
loai rac hitu co khac. Khu vuc Béng
Nam A, néu tinh sinh khéi tif néng
nghiép va ti g6, Indonesia la nuéc
giau tiém nang nhat, k& dén la Thai
Lan va Viét Nam (BD 1). Nguén sinh
khéi & Viét Nam da dang, uéc trén
100 triéu tan/nam, giau tiém nang
nhat la trdu, 1a/ba mia va cay rung
tu nhién (Bang 1).

Dua trén nguén sinh khéi & tung
ndi ma cac doanh nghiép sé nghién
ctu dau tu khai thac. K&t qua khao
sat cua IBI (International Biochar
Initative) tU cac doanh nghiép san
xuat TSH & nhiéu nudc khac nhau
cho thay, sinh khéi tr gé la nguén
nguyén liéu dugc st dung nhiéu
nhat (gan 50%), ké dén la ngudn
thai tU ndng nghiép (khodng 20%).

6t 56 loai TSH. Nguén: UC Davis

biochar database and biocharproject.org

BD 1: Tiém nang nguén sinh khéi khu vuc Déng Nam A, nam 2009

120 -
= Sinh khéi nong nghiép
100 - f x
® Sinh khéi gb
80 -
60 -
40
. . N =
» KX & & N & o
§ & & & & & ¢
x¢6 S @ Q&Q ¥ Kag
Nguén: Nguyén Dinh Qudn, Khung canh thj trudng va nganh san xudt
vién gé nén Viét Nam 2014-2015.
Bang 1: Tiém nang ngudn sinh khéi & Viét Nam
Loai biomass S lugng (Triéu tan/nam)
Trau va rom 40,80
La/ba mia 15,60
Cay rung ty nhién 14,07
Nguén thai ti bap 9,20
Cay rung trong 9,07
Cay rung thua 7,79
Nguén thai tir nganh gidy 5,58
Cay vluing dat trong doi troc 2,47
Cay cong nghiép lau nam 2,00
Nguén thai ti ca phé 117
Mac cua 1,12
Nguén thai tlr gb xay dung 0,80
Cay an trai 0,41
Cac nguén thai khac (Dua, dau, khoai mi,....) 6,37

Nguén: Nguyén Ddng Anh Thi, Bio-Energy in Vietnam, 2014.
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Nguén sinh khéi tir dong vat chi
khoang 4% (BD 2).

2. Hiéu qua nho cong nghé

Co6 nhiéu cach dé tao ra TSH, quy
trinh téng quat nhu nhau (BD 3),
diém khéc co ban 1a cach dét (con
goi la nhiét phan hay carbon héa).
Trong tu nhién, cac vu chay riing tao
ra sén pham cudi cing chinh la TSH;
trong doi séng hang ngay la cac bép
[0; trong cong nghiép la nhiing 10
nhiét phan phuc tap sé dét chay cac
loai sinh khéi trong diéu kién yém khi
vdi nhiét d6 cao (hon 400°C), sinh
khoi sé chay khong hoan toan va san
phdm nhan dugc la TSH c6 dang rén
gitta khodng va hltu co. Trong qua
trinh nhiét phan dé san xuat TSH
sé phat sinh cac dang nang lugng
gom nhiét, dau sinh hoc, cac loai khi
téng hgp, khi hydro, khi mé-tan, ...
c6 thé st dung trong cong nghiép
hay van tai. Ty vao cong nghé nhiét
phan sé thu dugc cac san pham vai
ty trong khac nhau. Carbon héa thuy
nhiét (hydrothermal carbonization)
va nhiét phan cuc nhanh (flash
pyrolysis) la cdc cong nghé thu dugc
TSH nhiéu nhat (Bang 2).

Céc céng nghé hién dai han ché thap
nhat viéc that thoat carbon, thu dugc
déng thai nhiéu sdn pham va khi thai
ra tir cac |6 dét ciing chia it CO, nén
it gay hai moi truong. Theo khéo sat
cla IBl, cébng nghé va thiét bi san
xuat TSH bang 16 nhiét phan lién tuc
(continuous pyrolysis kiln) dugc cac
doanh nghiép (DN) s&r dung nhiéu

BD 2: Nguyén liéu dau vao dé san xuit TSH

S6 doanh nghiép
60 -
50
50 -
40 -
29
30 -
20 -
8 7
10 - S 4 4 3 3 3
1 1
0 - ..------‘—‘_‘_
& &5‘ & & F P ST
NS & 0 " 08 S
ESSHNONEN < < S
POMEFNS S
> R QQ‘)
o o
o S

Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.

BD 3: Quy trinh tdng quat san xuat TSH

Sinh khdi

Chat thai) [ Chat thai (Chét tha1 cong nghiép
do th1 nong nghi¢p ché bién thuc pham

Sdn xudt TSH ki€u “lo ham than” tirxa
xua nay van con st dung.
Nguén: http://www.treehugger.com

Nhiét phan

Lo nhiét phdn eGenesis CR-2 san xudt
TSH va khi téng hop.
Nguén: http://www.egenindustries.com

Cai tao dét

Bang 2: Ty & san pham thu dugc theo cdng nghé nhiét phan

Ap San pham
R . Nhiét do N x
Coéng nghé 0) Thei gian suat Léng (%) | Ran (%) Khi (%)
(MPa) | (Dausinhhoc) | (TSH) | (Khiténg hap)
Carbon hoa thay nhiét 180-250 1-12 gio (@) 5-20 50-80 2-5
Nhiét phan cuc nhanh 350-650 5-30 phut 1-3 8 40 52
Nhiét phan cham 300-600 | 5-30 phut dén 1 ngay | khéng 30 30 40
Nhiét phan nhanh 400-550 ~1 gidy khong 75 12 13
Khi hoa 600-900 ~ 10-20 giay khong 5 10 85

Nguén: Sebastian M.Scholz, Thomas Sembres, Kelli Robert,...;
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nhat (37 DN), k& dén la 16 nhiét phan
gian doan (batch retort) (16 DN) va
khi hoa (13 DN),... (BD 4).

Dac tinh ctia TSH phu thudéc nguyén
liéu dau vao va qua trinh nhiét phan.
Cung nguyén liéu dau vao nhung
khac cong nghé sé cho ra cac loai
TSH khac nhau. TSH san xuat & nhiét
d0 thap (<400°C) c6 dién tich bé mat
rieng <10 m2/g; nhiét d6 tur 430°C -
470°C, sé tao TSH c6 dién tich bé mat
riéng trén 300 m2/g. Nhiét d6 cang
cao, TSH san xuét ra c6 thanh phan
carbon cang théap, dé pH cang tang
va khd nang trao déi cation (CEC
- Cation Exchange Capacity) cling
tang (BD 5).

3. TSH: hitu ich va hiéu qua
khi st dung phu hop

TSH Ia mét trong nhing san phdm
dugc danh gia co tinh Ung dung cao
trong dGi séng va than thién moi
trudng.

TSH con dugc goi la phan bén thé hé
mdéi, cai thién d6 phi nhiéu cua dat,
tang kha nang gi nudc va cac chat
dinh duéng, bdo vé cac loai vi khun
séng trong dat, chéng lai cac tac
dong xau cua thai tiét, x6i mon dat,
lam tang san lugng cay tréng va giai
quyét dugc ngudn phé phu pham
trong nong nghiép. TSH khéng chi
cdi tao dat ma con dugc dung nhu
mot loai chat dét thay cho than da,
dau mo dang c6 nguy ca can kiét.
TSH lam vat liéu x&r ly nuéc 6 nhiém,
nudc nhiém kim loai nang. Tai Nhat
Ban, TSH dugc cay thém vi sinh vat
dé x{r ly chat thai nha vé sinh, bao
vé moi truong. SU dung TSH lam
nguyén liéu san xuat xi mang ciing la
hudng dang dugc nham tai. TSH goép
phan giam hiéu (ng nha kinh, theo
du bdo cla IBI, st dung TSH ¢6 thé
gitp hap thu 2,2 ty tan carbon/nam
vao nam 2050.

& Vviét Nam, thr nghiém sir dung TSH
dé tréng lua & Thai Nguyén, véi NPK +
2,5tan TSH cho nang suat Ida chi ding
sau NPK + 10 tan compost (Bang 3);
trong khi tréng rau véi NPK + compost
cho nédng suat cao nhat, nhung néu

BD 4: C6ng nghé san xuat TSH dugc doanh nghiép lua chon

a

®mNhiét phin lién tuc (continuous pyrolysis kiln)

®m Nhiét phian gian doan(batch retort kiln)

= Khi héa (gasifier)

H Lo dun (cookstove)

B Nhiét phan mdt phén (torrefier)

W Cacbon héa thiiy nhiét (hydrothermal carbonizer)
= Thiiy phan (acid hydrolysis)

W Nhiét phin vi song (microwave pyrolysis)

Nhiét phan gian doan (batch pyrolysis kiln)

Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.

BD 5: Dic tinh TSH thay ddi theo nhiét d6 qua trinh nhiét phan

110
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Nguén: Lehmann, TR Miles Technical Consultants Inc., Production of biochar.

TSH tutr cdc céng nghé nhiét phan khdc nhau

Gasification.Char
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Thé gidi dir liéu

bén thém TSH, nang suat lai giam
(Bang 4). V&i TSH tUr trau, trong dau

Bang 3: Anh hudng cia TSH Ién san luong lGa & Viét Nam

phong & Ninh Thuan bon déng thoi & Thai Nguyén & Thanh Héa
NPK+ phan xanh + TSH cho nang suat

cao nht (Bang 5). D& st dung TSH dat Nang suat | So sz"mh nang | Nang suat | So sa"mh nang
hiéu qua, can cé nhiing nghién cdu ap trung binh | suatkhichi | trungbinh | suatkhichi
dung cu thé cho tiing loai TSH theo (Tan/ha) | bonNPK (%) | (Tan/ha) | bén NPK (%)
tng vung dat va loai cay trong. NPK 5,54 100 573 100
4.TSH- qua cacdir liéu 2,5t4n TSH 434 78,2 4,47 78,1
Theo IBI, tinh dén cudi 2013 6 gan | NpK 40,5 tan TSH 5,94 107,1 6,06 105,9
100 vién nghién cdu trén thé gidi -

tap trung nghién ctu TSH. Cac hoat | NPK+25tanTSH 6,78 122,3 6,77 118,2
dong nghién ciuvatrienkhaive TSH | \py | 10t8n compost | 7,20 130 7,07 1235
phat trién manh & cac vién nghién

cltu va trudng dai hoc c6 thé nhan
biét qua s6 lugng cac tai liéu vé TSH
gia tdng nhiéu trong nhiing ndm gan
day (BD 6), dong thai s6 tham khao

Ghi chu: & Thdi Nguyén TSH tir rom, & Thanh Héa TSH tar trdu + tre + cdy gb; NPK

lan lugt la 90, 60, 60 kg/ha; compost gém phdn trau bo + chdt thai néng nghiép.

Nguén: Vinh NC, Hien NV, Anh MTL, Johan Lehmann, Stephen Joseph; Biochar treatment
and its effects on rice and vegetable yields in mountainous areas of Northern Vietnam.

Bang 4: Anh hudng ctia TSH Ién san luong rau & Viét Nam

& Thai Nguyén (Rau méng tai)

& Thanh Héa (Rau mudng)

Niang suat trung
binh (T4n/ha)

So sanh nang suat
khi chi bén NPK (%)

Ning suat trung
binh (Tan/ha)

So sanh nang suat
khi chi bén NPK (%)

Thuc té clia nébng dan 14,33 100 16,83 100

Compost khong TSH + NPK 17,67 123,3 22,43 133,3
Compost vGi 5% TSH + NPK 17,50 122,1 22,80 135,5
Compost v6i 25% TSH + NPK 15,00 104,7 17,88 106,2

Ghi chu: TSH tirrom (6 Thdi Nguyén)/ trdu ( & Thanh Héa) + tre + cdy gb; NPK lan lugt la 90, 60, 60 kg/ha; compost gébm phdn

trdu bo + chdt thai néng nghiép.

Nguén: Vinh NC, Hien NV, Anh MTL, Johan Lehmann,

Bang 5: Anh hudng cia TSH lén san

luong dau phong & Ninh Thuan 160 -
San luong (Tan/ha) 140 -
Khong bén phan 1,08 10 -
TSH 1,59
NPK 1,61 100
TSH + NPK 2,05 80
Phéan xanh 1,48
TSH + phan xanh 1,73 60 1
Phan xanh + NPK 1,77 40 -
TSH + phan xanh + NPK 2,29
Ghi chi: TSH tircdc 10 dun wdu: 12 tdn/ha; NPK:
ldn lugt 30, 26, 75 kg/ha; phédn xanh: 5 tdn/ha 0.

Nguén: Sebastian M.Scholz, Thomas Sembres,
Kelli Robert,...; Biochar Systems for Smallholders
in Developing Countries.
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Stephen Joseph; Biochar treatment and its effects on rice and vegetable
yields in mountainous areas of Northern Vietnam.

BD 6: S6 luong cac tai liéu lién quan dén TSH

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Nguén: Sebastian M.Scholz, Thomas Sembres, Kelli Robert,...; Biochar

Systems for Smallholders in Developing Countries.
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tai liéu lién quan dén TSH ciing gia
tang manh (Bb 7).

T ndam 1860 da bat dau cd sang
ché (SC) dang ky bao ho vé lo dét
than (US29312: Stove). Theo CSDL
Wipsglobal, tir ndm 1895 dén 2013 c6
245 SC (BD 8). Céng nghé san xuat TSH
laxu hudng nghién cliu dugc nhiéu nha
khoa hoc quan tdm (21 %), ké dén la
nghién ctu sirdung TSH trong san xuat
phan boén (20 %), va st dung TSH lam
vat liéu 6n dinh dat (10 %),... (BD 9). Nai
c6 nhiéu dang ky SC lién quan dén TSH
la Trung Quéc: 90 SC, tap trung vé cong
nghé san xudt; My: 46 SC, tap trung Ung
dung TSH dé san xuat phan bén; Han
Qudc: 21 SC, thién vé tng dung TSH
trong xt ly nudc (BD 10).

BD 7: S6 luong tham khao cac tai liéu lién quan dén TSH
400

il

2008 2009 2010 2011 2012 2013
Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.
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BD 8: Phat trién diang ky SC lién quan dén TSH trén thé gigi
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BD 9: Xu huéng nghién ciiu vé TSH

Cac huéng
nghién ciru khac
29%
Cong nghé
sén xuit
21%

_ Vatli¢u
on dinh dat
10%

Phéan bén
20%
Xir ly nuée
16%

Nguén: Wipsglobal, CCTT.

Nguén: Wipsglobal, CCTT.
BD 10: Tinh hinh dang ky bao hé sang ché vé TSH

S6 lugng SC & cac qudc gia
100
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90
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SHTT sang cAhé
Thé giéi chau Au

Nguén: Wipsglobal, CCTT.
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Thé gidi dir liéu

5. TSH trong san xuat va
d&i séng

Du da c6 hang tram doanh nghiép
hoat déng thudc linh vuc TSH trén
toan cau, nhung céng nghiép TSH
van con non tré. D liéu chia IBl c6 175
doanh nghiép hoat déng lién quan
dén TSH, tap trung nhiéu & Bac My
(99 DN) va chau Au (38 DN), ding thu
ba la chau A (14 DN) (BD 11); trong
d6 c6 79 DN ché tao thiét bi san xuat
TSH, 62 DN san xuat TSH hoac kinh
doanh TSH, con lai la DN hoat déng
6 lién quan dén TSH.

TSH c6 thé dugc lam ra don gian tu
cac bép 16 dén nhiing céng nghé
phtc tap, nén & cac nuéc dang hoac
kém phat trién cling c6 thé sdn xuét
TSH. Viéc lua chon céng nghé va
quy md san xuat phu thudc nhiéu
yéu t6. Theo ghi nhan cta IBI, da s6
cac DN dugc khao séat c6 nang suat
t hon 1 tdn/ngay dén hon 10 tan/
ngay (Bang 6). Cac céng ty & Bac
My, chau Au va chau DPai Duong
c6 quy md tu I6n dén trung binh,
con & chau Phi va chau A da s6 san
xuat TSH & quy moé nho va rat nhoé.
Phan bé vé quy mé san xuat TSH
G cac chau lyc cho thdy mudn san
xudt 1&n can phai ¢6 nang luc tai
chinh dé dau tu nha xudng, dudng
sd, ngudn nang luong,... Trong 84
doanh nghiép dang phat trién cong
nghé va ché tao thiét bi san xuat
TSH, c6 hon % & chau Au va Bac My
(BB 12).

Tinh kinh t& cta cong nghiép TSH
phan 16n phu thudc vao gia tri cta
cac sdn pham sau khi nhiét phan,
sy cO san cla nguyén liéu dau vao
va tiét kiém chi phi san xudt. Xu
huéng uu tién nghién cdu la cac
c6bng nghé gia tang hiéu qua su
dung nhiét lugng, khi, dau sinh hoc
phat sinh trong qué trinh chuyén
héa sinh khéi sang TSH. Pay cling
l[a m&i quan tam cua cac DN, béi
nhing san phdm nay sé gia ting
[oi nhuan so véi chi thu nhan TSH.
Céc kiéu phdi hgp tan dung nang
lugng trong qua trinh chuyén hoa
sinh khéi TSH dugc cac DN st dung

14

BD 11: Phén bé theo khu vuc ctia cadc DN hoat déng
lién quan dén TSH

A

® Chau Phi

® Chau A

B Chau Pai dwong
® Chiu Au

= Bic My

¥ Nam My

Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.

Bang 6: Quy mé va cdng nghé san xuat TSH
(Khao sat tir 84 doanh nghiép trén thé gidi)

Quy mé Nang suat S6 DN
Lén > 10 tan/ngay 30
Trung binh 1-10tdn/ngay 29
Nho 10 - 1.000kg/ngay 17
Rat nho < 10 kg/ngay 8

Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.

BD 12: Sé doanh nghiép phat trién céng nghé va ché tao thiét

bi san xuat TSH theo khu vuc

® Chéau Phi
mChau A

¥ Chau Dai duwong
m Chau Au

= Bic My

= Nam My

Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.
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nhiéu nhat 1a tdn dung nhiét dé say
thuc phdm, néng san (BD 13).

TSH da s6 dugc ban nguyén chat
hodc phéi tron (blend biochar: gom
TSH phai trén véi compost tra, nam
men, tdo, dat sét/khoang, phan
chuéng, giun va than bun). Gia
TSH, thap nhat & Philippines (0,09
USD/kg), cao nhat & Vuong Quéc
Anh (5,06 USD/kg). TSH hén hop c6
gia, thap nhat & An D6 (0,08 USD/
kg), cao nhat ¢ My (5,94 USD/kg).
(Bang 7)

Da c6 nhiéu nghién ctu cong nghé
va ché tao thiét bi dé san xuat va
Ung dung TSH & Viét Nam nhu Vién
Mbéi truong Nong nghiép (Vién Khoa
hoc Nong nghiép Viét Nam) nghién
clu san xudt thanh céng TSH tu
dam gb, mun cua, rom, ra, trau, ba
mia, ngd, ca phé; Mai Thi Lan Anh
(Pai hoc Khoa hoc Thai Nguyén) cé
sang ché TSH tur rom ra, cui, 16i ngo,
trdu dung lam phan bén; DPai hoc
Néng Lam (Pai hoc Hué) da nghién
clu, thiét ké va ché tao thanh cong
|6 d6t tao TSH tir phé phu pham
néng nghiép cong suat ti 50 - 300
kg trau nguyén liéu/mé (2 gic dot),
vGi cac uu diém nhu tiét kiém thai
gian, cong suc, it tao khéi va khi
thai, hiéu suat thu hoi TSH dat tir 95
- 99%; Vién Thd nhudng Néng héa
da st dung TSH lam ti tradu dé lam
gia thé, dat nhan tao va phan bon
hitu co vi sinh dé€ san xudt hoa cay
canh va cac loai rau ddac san; Cong
ty CP Phan bon va Dich vu téng hop
Binh Dinh (Biffa), nam 2007 da nhan
chuyén giao céng nghé tu Coéng
ty Sino - Nhat Ban dé san xuat TSH
tl cdy bach dan riing trong va dua
ra thi trudng nhiéu loai san pham
tu TSH; Hop tdc xa Cong nghiép -
Dich vu Hung Thinh phudng Nong
Tién (thanh ph6é Tuyén Quang)
dugc thanh [ap nam 2010, chuyén
san xudt va dua ra thi trudng TSH
tU mun cua. Va tai S& Khoa hoc va
Cong nghé TP. HCM, dé tai “Nghién
ctru san xudt than sinh hoc to luc
binh phuc vu san xudt néng nghiép”
dang dugc Trung tam Nghién cuu
Dat Phan bon va Méi trudng phia
Nam trién khai...

BD 13: Tan dung nang lugng phat sinh trong qua trinh

chuyén héa sinh khéi

60%

B Siy thye pham, ndng sin

® Sy

= Két hop nhiét va ning lwong

® Phat dién - Nhiét dién

® Déu sinh hoc va tinh ché

¥ Ga tong hop, 1am sach va hru trir

Phat dién - Pong co dot trong

A
“Nau

Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.

Bang 7: Gia TSH binh quan & mét sé nudc
(Tham khao tr 43 doanh nghiép, thang 11/2013)

BVT: USD/kg
S8 DN tham khao TSH TSH hon hop
Uc 1 3,44 ]
Ao 1 0,68 -
Canada 2 3,47 -
buc 2 3,40 1,85
Ghana 1 0,35 -
Anbo 1 - 0,08
Ireland 1 - 3,40
Kenya 1 - 1,00
Philippines 2 0,09 0,10
Nam Phi 1 - 0,30
Tay Ban Nha 1 1,83 -
Sri Lanka 1 0,32 -
Thuy si 1 0,66 -
Anh 4 5,06 0,41
My 23 2,74 5,94

Nguén: Stefan Jirka, Thayer Tomlinson, International Biochar Initiative, 2014.

Dé& TSH dong goép hiéu qua trong
viéc d8i méi sdn xudt & ndbng thén
va cai thién doi séng néng dan,
van dé can quan tam la ing dung
vao thuc tién cac cong nghé va
thiét bi san xuat TSH hiéu qua va
phu hop véi diéu kién cha noéng
thon Viét Nam. O
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