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Produce biochar from rice straw and rice husk to improve soil fertility, crop yields and
reduce greenhouse gas emissions

Analyze results of the rice residue showed that total carbon, organic carbon content
and potassium in rice straw is higher than in rice husk. In contrast, nitrogen and P,Os in the
rice straw is lower than rice husk. With rice husk, biochar produced by canned combustion in
barrel (PP3) has total carbon, organic carbon, nitrogen and P,Os higher than from open
burning methods (PP1 and PP2). With rice straw, biochar produced by canned combustion in
barrel (PP7) has total carbon, organic carbon, nitrogen and K,O higher than open burning
methods (PP4, PP5 and PP6). Recovery ratio of total carbon from rice straw is lower than
from rice husk, in which the highest recovery ratio of total carbon are from indirect pyrolysis.
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1. Mé dau

Than sinh hoc (TSH) la thuat ngir dung dé chi cac bon den (black carbon) hay biochar,
dugc tao ra tur qua trinh nhiét phan céc vat liéu hitu co trong méi truong khdng cd hoac nghéo
oxy dé khong xay ra phan tng chay. N6 dang duoc nhiéu nha khoa hoc trén thé gidi vi nhu 1a
“vang den” cho nganh néng nghiép. TSH c6 thé tao ra tir nhidu phé phu pham trong nong
nghiép khac nhau nhu rom ra, vo triu, vé hat, b4 mia v.v... Sau mdi vu thu hoach, mot lugng
I6n phé phu pham ndng nghiép bi dét chay hodc dé phan huy giai phdng CO, va CHy4 vao khi
quyén gay nén su 6 nhidm khoi bui va hiéu ung khi nha kinh (IPCC, 2007). Qué trinh nhiét
phan tao TSH, cé&c bon c6 trong vat liéu hitu co khong bi mét di hoan toan ma ton tai ¢ dang
khé bi phan giai boi cac yéu to moi trudng cua dat. Str dung nhitng vat liu trén tao TSH dé
bon vao dat khong chi giam 6 nhiém mai truong, Ma con gitp ting cudng trao doi cation, kha
nang giir nudc, dudng chat va bao vé vi khuan co loi cho dat, ting sirc san xuat cua dat trong,
dam bao an ninh luong thyc, giam lwong phan bon vira déng vai trd nhu bé chaa carbon tu
nhién trong méi truong dat. Dac biét nd rat dé 1am va cd mot chi phi thap.

Viét Nam c6 mot tiém ning sinh khdi dang ké 1a nhitng phé phu pham néng nghiép.
Theo wéc tinh Viét Nam véi san lwong lGa 1a 38 triéu tan/nam (GSO, 2009) thi s& c6 tuwong
rng 38 triéu tin rom ra, 6-7 triéu tin trau. Ngoai la con cé khoang 1,4 triéu tan 14 mia (chi
tinh luong nong dan dot tai ruong) va mot luong khdng nho cac ngudn phu pham khac nhu
co, 14, mun cwa, bd mia ... Pay 1a ngudn vat liéu rat phong pha va day hta hen cho san xuét
TSH dé phuc vu cudc séng.
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Xuit phat tir thuc té néu trén, bai viét nay mo ta cac thir nghiém va phan tich danh gia
tim ra phuong phap san xuat TSH ti vu tir trdu va rom ra, d& dang ap dung ¢ viing ndng thén
Viét Nam.

2. Vit liéu va phwong phap nghién ciru

Céc phuong phap (PP) san xuat TSH duoc thir nghiém tir thang 1 dén thang 8 nim
2010 tai Vién Mai truong Nong nghiép. Mbi PP duoc lap lai it nhat 3 1an, mdi lan sir dung tir
5 — 10 kg vat liéu (rom ra va trau).

TSH duoc san xuat bang cac PP sau:

PP 1: Dbt trau: day la phuong phap san xuit TSH theo céach ¢ truyén ma nguoi dan
van lam 1a tao mét nhan nhiét ¢ gitra, sau d6 d6 trum trdu méi 1én trén nhan trau. Sau khi 16p
trau bén ngoai chuyén thanh mau den thi tién hanh thém hoi nuéc dé két thiic phan ang chay.

PP 2: B6t trau cai tién: Lam nhu phuong phap mét nhung dit 6ng khéi & gitra va pha
trau xung quanh. Ong khéi c6 tac dung tang toc doc chay va giam thoi gian san xuat TSH.

PP 3: Dt trdu gian tiép: Lo ddt duoc thiét ké 1am 2 khoang, khoang gitta duoc nhét
vat liéu can san xuat than khong tiép xdc véi lira, khoang bén ngoai dung dé chia céc vat liéu
dbt tao nhiét. Khi vat liéu & khoang ngoai chay s& tao 1 nhiét nang Ién chuyén héa carbon tir
vat liéu hitu co & khoang trong thanh TSH. Phan ¢ng chay cua 16 dét kiéu nay cé thé xay ra
trong thoi gian khoang 4h.

PP 4: Dbt rom ra: TSH duoc tao tir rom ra giéng nhu phwong phap 1 va phan tng
chay dugc giam sat chit ché & mic khdng xuat hién ngon lira va dugc can thiép kip thoi bing
hoi am khi toan bo lugng carbon dugc chuyén sang TSH ¢6 mau den.

PP 5: D6t rom ra cai tién: Rom ra dugc cho vao may phay, chit ngén hon 2cm, phoi
kho va dbt nhu ¢ phuong phép 4.

PP 6: B4t rom ra trong budng kin: rom ra kho duogc nhdi trong budng dbt ¢ dung tich
nhat dinh c6 gan dng khoi. Dudi chan budng dt ¢ 2 cira nhém lira d6i xtng nhau. Tién hanh
nhom lira va day cira 10 dé rom chay am i. Poi khi rom chay yém khi gan xong, tién hanh dao
nguoc budng dé vat liéu chay hét, d6 ra ngoai va dung hoi nudc dap tit qua trinh chay.

PP 7: D6t rom ra gian tiép: Lo dot duoc 1am twong tu nhu phuong phép 3 nhung vat
licu cho vao khoang gitra la rom ra thay vi trau.

Hinh 1: Thir nghiém san xuat TSH tir rom ra, triu theo phwong phap gian tiép
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Po dém, tinh toan: &p dung cho tit ca 7 phuong phap

Vit liéu trude khi d6t va san pham sau khi d6t duoc xac dinh bang cach ldy mau va
phan tich céc chi tiéu cac bon téng sé (TC, %); cac bon hitu co tong sé (TOC, %) phan tich
bang hé théng phan tich Multi N/C2100S - Analytik- jena, Buc; N (%) theo phuong phép
Keldalh; P,0s (%) theo phuwong phap Bray 2; K,O (%) theo phwong phap dét bang Quang ké
ngon lira.

3. Két qua nghién ciu

Nghién ctru thir nghiém cac phuong phap san xuat TSH tir vat liéu rom ra va trau don
gian hiéu qua va d& dang &p dung véi ndng dan. Mdi phurong phap déu ¢ wu va nhuge diém
riéng. Vi cac phuong phap don gian, khong ton nguyén vat liéu va thoi gian thuc hién thi
cho ham lugng cac bon thu dugc thip. Nguoc lai & mot sé phuong phéap tén thoi gian va
nguyén vat liéu hon lai thu dugc ham lugng cac bon cao hon. Tur nhitng nghién ctu cho ra
mot s6 két qua nhu sau:

Bang 1: Két qua phan tich vat liéu va TSH trong nghién ciu

Tc | ToC Hiéu suat
STT| KHM| Mbé ta phwong phap N% | P,Os%| K;O%| thu héi TC
(9/kg)| (9/kg) o
(%0)
1 | Triu Trude d6t 2282 | 1055|017 1,16 | 0,43
2 | Rom Truéc dbt 552,0| 237,2|0,07| 027 | 0,81
3 | PP1 | Dbt trdu 256,3| 31,9 | 0,05/ 0,28 | 0,58 33,69
4 | PP2 | bét triu cai tién 3359| 27,6 |0,02| 0,33 | 0,77 44,16
5 | PP3 | D6t trau cai tién 3405| 41,9 |0,07| 039 | 0,78 44,76
6 | PP4 | Bitromra 343,7| 10,2 | 0,16/ 053 | 0,55 18,68
7 | PP5 | P6t rom ra cai tién 353,8| 121,2|0,17| 085 | 0,62 19,23
D6t rom ra trong budng
8 | PP6 | kin 316,0| 130,4|0,19| 034 | 0,72 17,17
9 | PP7 | D6t rom ra gian tiép 524,5| 2156 0,24| 0,47 | 081 28,51

Trude khi dot, lugng cac bon tong sb va cac bon hitu co tong s trong rom c6 gia tri
I6n hon so véi ham lwong c6 trong trau, trong (ng cacbon tong sé trong rom la: 552,00 g/kg
va trong trau l1a: 228,20g/kg. Vi ham lugng cac bon hitu co tong sé cé trong rom la
237,2g/kg va ham lugng co trong trau 1a 105,5g/kg.

Céc phuong phap khac nhau cho ham lugng cacbon thu dugc 1a khéac nhau.




Déi v6i TSH lam tir trau (cac phuong phap PP1, PP2 va PP3): Ham luong TC cua cac
phuong phap dwoc xép theo thir ty PP3>PP2>PP1 nhung ham lugng TOC lai theo thu tu
PP3>PP1>PP2. Hiéu suit thu hdi C & phwong phap 3 ciing 1a cao nhat véi ty 1¢ 44,76%.

Dbi voi TSH 1am tir rom (cac phuong phap PP4, PP5, PP6 va PP7) thi ham luong TC
siap xép theo thir tw PP7>PP5>PP4>PP6 va ham lugng TOC dugc sip xép theo thir tu
PP7>PP6>PP5>PP4, trong d6 hiéu suat thu hi cac bon ¢ PP7 1a cao nhit vai ty 18 1a 28,51%.

Ham luong cac nguyén td dinh dudng co trong TSH ciing khac nhau theo cac phuong
phap san xuit than khac nhau. Theo mét sé nghién ctru nudc ngoai, cac nguyén té dinh dudng
c6 trong TSH c6 thé khdng c6 hiéu lee ngay ddi vai cay trong boi vi da s ching ¢ trang thai
khé tiéu.

Dbi voi ham luong nito & cac phuwong phap tao TSH tir trdu: PP1, PP2 va PP3 cho
thiy, ham luong nito c6 trong PP3 14 cao nhat, tiép dén 1a PP1 va thap nhat 1a PP2, vdi cac gia
tri twrong ung la 0,07%, 0,05% va 0,02%. Vi cac phuong phap tao TSH tir rom ra: PP 4, PP5,
PP6, PP7 cho thay, ham luong nito co trong PP7 1a cao nhat, tiép dén la PP6, PP5 va thap
nhét 1a PP4 voéi gia tri tuong ng 1a 0,24%, 0,19%, 0,17%, 0,16%.

Vi ham lugng P20s ¢6 trong TSH cho thay, véi PP3 ¢6 ham luong cao nhét va thap
nhap 1a PP1. V&i ham luong twong Gng theo thar tu giam dan la: PP3>PP4>PP6> PP7>
PP5>PP2> PP1.

Kali la nguyén t6 tro, thuong thi n6 khdng bi mat di sau qua trinh d6t chay. Theo két
qua phan tich TSH cho thay, ham lugng kali ¢6 trong TSH lam tir trau duoc xép theo thir ty
PP3>PP2>PP1. Ham luong kali c6 trong TSH lam tir rom ciing duoc sip xép theo tht ty nhu
sau PP7>PP6>PP5> PP4.

Néu quan séat k¥ ta thdy ham luong dam va Kali hau nhu gan lién véi ham luong TC
trong ca 2 loai vat liéu rom va trdu, nghia 1a khi TC cao thi N va K ciing ting.

4. Két luan

Tur nhitng nghién ciu thir nghiém cac phuong phap san xuat TSH khac nhau cho két
luan nhu sau:

- Ham luong cacbon tong s, cachon hitu co va kali trong rom cao hon ham lwong c6
trong trau. Nguoc lai ham luong nito va P,Os trong rom thap hon so véi trau.

- Than sinh hoc lam tir trdu theo phuong phap dét gian tiép (PP3) cho ham luwong
cachon tong s6, cacbon hitu co, nito va P,Os cao hon cac phuong phap ddt tryc tiép (PP1 va
PP2).

- Than sinh hoc 1am tir rom ra theo phwong phap d6t gian tiép (PP7) ciing cho ham
luong cacbon tong sd, cacbon hitu co, nito va K,O cao hon cic phuong phap truc tiép (PP4,
PP5 va PP6).

- Hiéu suit thu hdi cac bon tir rom ra thip hon tir trau. PP3 ddi vai vat liéu tir trau va
PP7 di véi vat liéu tir rom ra cho hiéu suat thu hdi cac bon 1a cao nhat.
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