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VAI TRO CUA THAN SINH HOQC ( BIOCHAR)
SAN XUAT VA UNG DUNG HIEU QUA THAN SINH HQOC
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I.  TONG QUAN TINH HINH SAN XUAT VA UNG DUNG THAN SINH
HOQC TREN THE GIOI VA TAI VIET NAM

Ngudn nguyén liéu hoa thach trén trai dat dang ngdy cang khan hiém va
chung tré nén cang dat do, tir d6 chi phi san xuat nhién liéu ciing nhu phan bon
cling ting cao, gay anh huong khong nho dén gia luong thuc thé gidi. Loai ngudi
dang ddi mic voi nguy co xay ra cudc khung hoang luong thuc trude tinh trang
gia luong thyuc cao va ngudn cung dap tmg khong du nhu cau.

Nguyén nhan siu xa ctia van dé d6 1a tinh trang 6 nhiém mdi truong tram
trong tir khi thai cong nghiép, chat thai sinh hoat qua 16n, khai thac tai nguyén
dat can kiét dan dén bac mau, x6i mon dan téi ning suit nong nghiép giam sut,
dién tich tréng trot thu hep do hién tugng sa mac hoa.

Bén canh d6, viéc str dung cac san pham,thirc an, phan bon hoa chat doc hai
cho cay trong va vat nudi dé tdng nadng suat da va dang lam gia tang cac bénh tat
nguy hiém & con nguoi, suy giam tudi tho, noi giong.

Dbi mit v6i cac van dé& nhu vay thi viée thé giéi ngdy cang quan tim hon
dén chat lugng cudc séng, dén moi truong sach, an toan la diéu tat yéu. Va cudc
cach mang xanh 1an thtr 3 dién ra chi con 1a van dé& vé thoi gian, trong d6 lwa
chon uu tién s6 1 cho cudc cach mang s& mang tén Biochar ( than sinh hoc).

Biochar giai quyét dugc hau hét cac van dé moi trudng cap thiét nhu:
chéng 6 nhiém ngudn dat, ting ning suat ciy trong, bao vé méi trudng khoi hiéu
ung nha kinh...

1. Khai niém vé than sinh hoc:

Céach day 7000 ngan nam & khu vuc song Amazon nguoi ban dia & day da
tao ra dugc mot 16p dat den giup ning cao ning suat va luu gitr 6 mau md cia
dat. Sau nay nhitng nguoi dinh cu Chau Au goi 16p dat nay 1a Terra Preta.

Lop Terra Preta nay duoc tao ra tir viéc ngudi ban dia Amazon thai ra moéi
truong dat cic chat thai sinh hoat nhu: thuc in, xuong dong vat, chét thai, do
gbm vJ,... trai qua qua trinh phan huy lau dai ching d3 tao ra mot 16p dat den
dem lai sy mau m& cho cy trong ctia ngudi ban dia.

Céc nha khoa hoc hién dai d& nghién ctru thanh phan cua 16p dat ndy vi nhin thay
nhimg tac dung vo cung quy bau cia né ddi voi nong nghiép. Hién nay, con

-4-



nguoi da tao ra dugc Biochar, mdt loai than sinh hoc ma sau mot thoi gian dugc
chon dudi dat no s& phan hily va cing voi mdi truong xung quanh tao ra 16p
Terra Preta.

Than sinh hoc dugc ménh danh 1a “vang den” vi nhitng tic dung quy bau
ctia n6 d6i v6i nong nghiép va moi truong, 13 nhan td chu yéu tao ra cudc cach
mang xanh lan thi 3.

Than sinh hoc dugc dung dé chon duéi dat, sau phan huy s€ cho ra mot loai
phan bén hitu co, ddy 1a mot loai phan bon tét va than thién moi trudng.

Than sinh hoc c¢6 ham luong cacbon cao va dic tinh xdp gitp dat giit nudc,
dudng chat va bao vé vi khuan c6 loi cho dat.

Than sinh hoc con ¢6 dic tinh nhu mot bé chua Cacbon tu nhién, ¢o lap va
giit khi CO, trong dat.
2. Daic tinh cuaa than sinh hoc
2.1. Ty l¢ dinh dudng trong than sinh hoc:

Hau hét than sinh hoc duoc tao ra trong khoang nhiét d6 tir 450°C - 550°C
nén s& anh hudng téi viéc mat N va S. Tuy nhién, néu san xuit than sinh hoc tir
mot s6 nguyén lidu giau N thi c6 thé gitt dugc 50%N va tit ca S néu nhiét phan &
450°C

Than sinh hoc san xuét & nhiét do cao(800°C) c6 pH va EC cao, mat NOg-
trong khi ¢ nhiét do thap (350°C) 1ay ra P, NH,+ va phenol.

2.2. Dién tich bé mit riéng va vi 18 trong than sinh hoc:
Dién tich bé mat riéng la chia khoa dé biét su tuong tac gitra dat va than
sinh hoc. N6 chiu anh hudng boi nguyén liéu sinh khéi va diéu kién san xuét.

Dién tich bé mat riéng va vi 16 ctia than sinh hoc tang theo nhi¢t do. Mac du
cung nguyén liéu nhung cong nghé san xuat khac nhau sé& cho ra cac loai than
sinh hoc khac nhau.

Than sinh hoc san xuat ¢ nhiét do thap (<450°C) c6 dién tich bé mat riéng
<10m?/g.

Vi 16 (duong kinh < 2nm) c6 anh huéng dén viéc ting dién tich bé mit.

2.3. Kha niing trao doi cation (CEC):

Than sinh hoc san xudt & nhiét do thap co6 kha ning trao ddi cation cao,

trong khi than sinh hoc san xuét & nhiét do cao (cao trén 600°C) thi kha ning trao

d6i cation rat it hodc khong c6. Do d6 than sinh hoc bén cho dat khong nén san
xudt & nhiét do cao.



Than sinh hoc méi san xuét co it kha ning trao d6i cation hon Vi tudi cta
than sinh hoc hay qua trinh chin trong dat 1am ting kha nang trao doi cation.

Than sinh hoc c6 kha ning trao doi cation c6 kha nang hap thu kim loai
nang va cac hoa chat nong nghi¢p nhu thudc trir sdu va thudce diét co

3. Vai tro cia than sinh hoc:

Than sinh hoc trong sir dung lam phan hitu co c¢6 nhiing yéu td quan trong
ddi voi dat, nhu sau:

v' Cung cép cac nguyén td c¢6 loi cho qua trinh phét trién va trudng thanh
cua cdy, cai thién tinh chét vat 1y, héa hoc cua dét, tao diéu kién thuén loi kich
thich cho vi sinh vét co loi phét trién.

v' Than sinh hoc khéng nhing céi thién ham luong dinh dudng dé tiéu ma
con tang ca kha nang gitr dinh dudng va nudc trong dat do cac yéu t6 nay duoc
hap thu vao trong cac khe hd cia than sinh hoc. Ngoai viéc cung cap cac chat
dinh dudng can thiét, trong than sinh hoc ¢6 cac axit humic chira cac hoc mon co
kha ning ting truong cay trong (Nardi va cong su, 2000). Mot sé nghién ctru con
cho thay tac dung cta than sinh hoc ddi voi sinh truéng va nang suat cay trong
con cao hon néu bon két hop v4i phan khoang (Lehmann va cong su, 2002).

v Than sinh hoc dugc cho 1a c6 kha ning hip thu cic amoni tir dung dich
dat. Su c6 dinh dam 1én bé mit than sinh hoc gitp lam giam luong dam bi mét
do thim xubng dat.

v/ Lam tang ty 1& nitrat hoa & dat rimg tu nhién (dat loai ndy c6 ty 1é nitrat
hoéa ty nhién rat thap)

v" C6 kha nang lam giam sy bay hoi amoniac, béi vi nd lam gidm amoni
c6 trong dung dich dt va lam ting pH cta dat, ca hai diéu kién giup khong hinh
thanh amoniac va bay hoi. Ngoai ra,than sinh hoc dugc cho la c6 kha nang xtc
tac khur oxit nito (khi gy hi€u ting nha kinh) thanh khi nito.

v' Khir mui va khir tring tai cac trai chidn nudi. Ngudi ta c6 thé s dung
than sinh hoc két hop véi ché pham vi sinh dé lam 16p tham sinh hoc cho cac trai
chin nuoi gia cam.

v' Nang cao chat lugng dat tir 80% dén 220%, tang kha nang hap thy chat
dinh dudng cua cay va chéng x6i mon cho dat, dic biét 1a dat & nhimng dja hinh
khéng 6n dinh

v' Lam cho chét thai hiru co thdi rita, giai phong khi CO, c6 hai vao khi
quyén, va cho phép cdy trong luu trit CO, ma nd hap thu tir khong khi trong qua
trinh quang hop, mot cach an toan.



v Than sinh hoc hap thu 50% CO, tir sy ho hap cua cay dé luu giir tao ra
cac dang nang lugng, dic tinh nay cta than sinh hoc 1a mot huéng di trong cudc
cach mang bao vé moi trudng, giam thiéu hiéu tng nha kinh.

v" Nhiéu nghién ctru cho thay khi bén than sinh hoc vao dat acid va dat
nghéo dinh dudng két hop véi bon phan thi cho ning sudt cao hon so véi bon
ting thir riéng 1¢. Diém chinh khi bon than sinh hoc vao dat 1a lam ting hiéu qua
stt dung phan dam cua cay trong. Nhiéu bang chimg cho thiy ning suit khong
d6i khi giam luong phan dam dang ké ddng thoi bon than sinh hoc.

v' O nhimg ving dat bi nhiém déc Cyanua do viéc khai thac cac mo kim
loai thi bon than sinh hoc s& gop phan gitp tai tao va loc chat doc trong dat.

The Carbon Cycle The Biochar Cycle

Biochar

Almost all of the carbon returns to the air Up to half of the carbon is sequestered
Green plants remove CO, from the atmophere via photosynthesis Green plants remove CO, from the atmophere via photosynthesis
and convert it into biomass. Virtually all of that carbon is returned and convert it into biomass. Up to half of that carbon is removed and
to the atmosphere when plants die and decay, or immediately if the sequestered as biochar, while the other half is converted to renew-
biomass is burned as a renewable substitute for fossil fuels. able energy co-products before being returned to the atmosphere.

@® 2011 Buochar Solutions Inc.

Vong luan chuyén khi CO; khi khéng si dung va khi c6 si dung than sinh hoc

4.  San xuit than sinh hoc:

Céc nha khoa hoc Hoa Ky d3 nghién ctru va ché tao thanh cong thiét bi san
xudt than sinh hoc. Theo Brian Bibens, k¥ su cia UGA, mét trong nhitng nha
khoa hoc dang nghién ctru cac phuong phap méi tai ché khi thai carbon, nguyén
liéu 1am than sinh hoc c6 thé 1a chat thai tir dong vat, nong nghi¢p va lam nghiép,
nhu: vo bép, vo dau phong, tham chi phan ga, ...

Bibens cho chat thai hitu co vao chiéc thung kim loai hinh bat giac va nung
dudi nhiét do cao, doi khi trén 538°C. Sau mot vai gi0, rac hitu co chuyén hoa
thanh nhitng cuc than gidng than ¢4 ma nong dan co6 thé dung lam phan bon.
Than sinh hoc dugc nhiéu nha khoa hoc xem nhu “vang den” cho nganh nong
nghiép.
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Qua trinh san xuat than sinh hoc ciing c¢6 thé tao ra nhimg san pham c6 gia
tri khac. Theo Eprida, cong ty & Georgia dang khai thac cac ung dung cong
nghiép ciia qua trinh san xuat than sinh hoc, nhiing chat khi thoat ra trong qua
trinh nhiét phan chit thai hitu co c6 thé dugc chuyén hoa thanh dién nang, s6
khac co thé dugc co dic va chuyén thanh xing trong khi nhitng phu pham khac
c6 thé tmg dung trong nganh duoc.

Hién nay c6 kha nhiéu cong ty ché tao may san xuét than sinh hoc, dic
diém chung cuia nhimg méy nay la:

v' Khéng qua 16n, da dé di chuyén hay lap rap thuan loi dé dén cac ving
nguyén liéu san xuat.

v Sau khi khoi dong, may co thé chay lién tuc 24h mdi ngay va 7 ngay
trong tudn. Mdi gio may co thé tao ra duge 200 kg than sinh hoc.

v' Ty san sinh ra nang lugng dé duy tri hoat dong ciia may.

v' San phém clla may ngoai than sinh hoc, con ¢6 khi tu nhién dung dé lam
khi d6t hodc chay céc tuabin, dong co Diesel.

5.  Tiém niing san xuit than sinh hoc & Viét Nam:

Trén thé gidi néi chung va & Viét Nam néi riéng van dé 6 nhiém moi truong
gy anh huong nghiém trong dén chét luong va tudi tho séng cua con nguoi. Pic
bi¢t trong linh vuc ndng nghi€p, thuc phﬁm, du lugng hoa chat doc hai ngay
cang tré thanh mot van dé 16n.

Hién nay cac linh vuc “sach” dang duoc quan tam phat trién & Viét Nam,
dién hinh 1a rau sach, trang sach... Dé giai quyét cic van dé nay thi than sinh
hoc 12 mot sy lya chon tat yéu cho tuong lai vi n6 dem lai hiéu qua cho nguoi
trong trot dong thoi an toan tuyét ddi cho ngudi st dung thuc pham hang ngay,
giam bot bénh tat va giai quyét duoc ca van dé 6 nhiém méi trudng.

Nguyén liéu san xuat than sinh hoc & Viét Nam rat phong phu va gia thanh
ré. Mot s6 thanh phan can c6 dé san xuat than sinh hoc:

v' Réc thai tir nha bép: xwong dong vat, vo cua, vo 6¢ hén (cung cap P va
Ca)

v' Tro bép ( cung cap Ca, Mg, K, P va than)

v' Xac cua cac loai dong thuc vat ( 14 cay, thirc an hong..)

v Céc loai cy thiy sinh (tao, béo..)

v



Nguyén liéu san xudt than sinh hoc rat phong pht va da dang tir vé dau
phung, ba mia, v6 dira, vo ca cao cho dén cy tre, lau sy, phé thai tir khai thac
rimg, cung rat nhiéu cac chat thai xanh khac.

Ngoai ra, than sinh hoc con c6 thé duoc san xuét tir vo triu, mot phé pham
gan giii v6i ngudi ndng dan Viét Nam. Nong dan Viét Nam thudng loai bo hoic
dung vo triu dé dun ndu nhung hiéu qua mang lai khong dang ké, nay véi cong
ngh¢ san xuét than sinh hdc, vé trau co thé mang lai gia tri cho nguoi nong dan,
nguoi chan nuoi hiéu qua to 16m.

O Viét Nam phan bon hodc cc thanh phan dé san xuat phan bon phan 16n
duoc nhap khau tir nude ngoai, tao nén ap luc nhap siéu 16n cho dat nuéc. Bén
canh d6 dan sb van con hon 70% lao dong trong linh vuc néng nghiép. Cac phu
pham nong nghiép rat 16n véi chi phi thip. Viéc ap dung cong nghé san xuat than
sinh hoc ¢ Viét Nam sé& giup giai quyét dugc nhiéu van dé mang lai loi ich vo
cung to 1on, do la:

v' Giai quyét cong an viéc lam cho lugng lao dong nhan rdi & ving nong
thon.

v' Co duge ngudn phan bon tdt, hiéu qua lau dai ddi véi moi trudng.

v' Tan dung dugc ngudn nguyén lidu phong pht, sin co, ré tién.

v' Pap ung dugc nhu ciu trong nudc va tién toi xuat khau sang cac nudc
dua trén yéu t6 canh tranh vé chi phi.

D3 dén lac dua nhirng gia tri ctia than sinh hoc dén voi Viét Nam dé bao vé
tai nguyén dat dai, moi trudng song va stc khoe ciia con nguoi, gop phan vao sy
phat trién bén viing, xanh, sach, dep.

6. Hiéu qua cia than sinh hgc:
Mot loai hanh ¢ qudc gia Senegal:
v' Thu hoach 12 tan/hecta khi sir dung phan bon khéng c6 Biochar

v' Va thu hoach 18.2 tin/hecta khi st dung phan bén cung véi 1 kg
Biochar trén moi m2 dat.

v Str dung Biochar lgi nhuin cic nam tiép theo tang 35% so v&i ndm dau
tién.
Ngb (bip) duogc trong & Senegal:

v' Thu hoach 5 tdn/hecta v&i phan chudng + phan NPK + phan Uré khong
st dung Biochar



v' Va thu hoach 14 tin/hecta véi viéc sir dung ddng thoi ca phan bon va
2kg Biochar trén mdi m’

Déi v6i hat diéu nang suat ting tir 1,15 tAn/hecta 1én 1,6 tan/hecta khi sir
dung 25 tAn/hecta Biochar duogc lam tir vo triu.

Déi voi dau phong (lac), ning sudt tang 1én dén 121% véi viée st dung 10
tan/hecta Biochar tir vo trau.

Beans at 2 weeks with and without biochar.
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Biochar hién nay da ra khoi phong thi nghiém dé tré thanh mot san pham,
mot phuong thirc thuc su hi€u qua. Loi ich cta Biochar dbi voi nong nghiép, moi
truong duong su khang dinh boi tap chi uy tin Nature, New Agriculturalist va sy
1én tiéng ting ho clia nhiéu c4 nhan dic biét nhu Phé tong thong My Algore, gido
su Ignacy Sachs, cyu tong thong Nam Phi Nelson Mandela.

% Theo Gi4o Su Ignacy Sachs - Chu tich hoi déng cb van
cua Pro-Natura International, Gido su danh du cua truong Cao
hoc Khoa hoc Xa hoi Nhan van -Paris.

“Biochar sé giup hang triéu gia dinh cua khu vue dé thi va
cdc ving ven do cdi thién bita dn hang ngay ciia ho bang viéc tw )
trong cac san pham ndng nghiép chdt lwong cao trén nhing 16 ddt nhe.”

< Al Gore — Pho Tong Théng thir 45 cua Hoa Ky va
nguoi nhéan gidi Nobel Hoa Binh nam 2007

“Mgt trong nhitng diéu tuyét voi nhdt trong nhing chién
liroc méi nham cheong lai si can kiét cia nguon dat, gilp viéc

khoi phuc va gii lai carbon trong long dat, dong thoi giam y-»
thiéu ddng ké lwong CO, cho 1.000 ndm téi va nhiéu hon nira, i
la viéc s dung Than Sinh Hoc ™.

O Viét Nam, cong ty Ecofarm 1a cong ty dau tién da chuyén giao cong nghé
san xuat than sinh hoc tir Hawaii. Thiét bi san xuat than sinh hoc ctia cong ty dat
tai nha may Ptirc Hoa — Long An. Cong ty dang thuc hién du 4n Bip tai ving
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nguyén liéu 500ha tai Dirc Hoa, st dung phé phu phdm néng nghiép: than bép,
cui bép, VO bép, ...s&n xuét than sinh hoc cho bon 16t va bon thuc.

Vai tro cua Ecofarm trong du an Bép:

v' Quy tu ndng dan tham gia hop tac x4, lién két san xuat, hinh thanh canh
déng 16n, nhiam khéc phuc tinh trang d4t dai manh mun, nho 1é.

v' Cung cép san pham phan hitu co vi sinh dé bao vé va cai thién dit; cung
cap giébng bap lai.

v Giai phép co gidi hoa trong nong nghiép nham giam chi phi san xuét.

v' Tan dung phu pham noéng nghiép trong san xuit than sinh hoc nhim
mang lai gia tri vé mit kinh té va moi truong.

Day chuyén san xudt Biochar dwoc ldp dit ddu tién ¢ Vigt Nam tai ECOFARM

M@t sé hinh anh vé mé hinh thwc nghiém cia cong ty Ecofarm tai
x& My An, huyén chg Méi, tinh An Giang

Bap Antesco dung
ché pham Ecofarm
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Bdp Antesco khdng dung ché
pham Ecofarm

Luédng ¢t ¢6 s dung ché pham
cua Ecofarm

Luéng 6t khdng si dung ché
phdm ciia Ecofarm
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II. PHAN TICH XU HUONG CONG NGHE SAN XUAT THAN SINH
HOQC TREN CO SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh ding ky sang ché vé than sinh hoc theo thoi gian:

Than sinh hoc 1a mot san pham than thién véi méi truong. San pham vira tét
cho cay trong, dat dai; vira gilp giai quyét dugc ngudn phé phu pham trong
nganh néng nghiép; gop phan giam hiéu tng nha kinh do giam viéc dét bo phé
phu pham néng nghiép trudc day cua ba con ndng dan.

Theo ngudn thdng tin tiép can duoc tir co sé dir liu Wipsglobal, tir nim
1895 da c6 sang ché dang ky bao ho lién quan dén than sinh hoc. Tir d6 dén nay
c6 khoang hon 200 sang ché ding ky lién quan dén van dé nay

Giai doan 1895-2013
80

o [
50 /
40 ’\l

30 I
/
/

20

10

1985 1988 1091 1994 99T Q00 5003 9000 4009 012

Hinh: Tinh hinh dang ky sing ché vé than sinh hoc tir 1895 — 2013
(245 sang che, theo Wipsglobal)

Nhin trén @6 thi c6 thé thay, tuy tir nhimg nam thap nién 80 da c6 sang ché

vé than sinh hoc nhung lugng nghién ctu va dang ky bao ho sang ché that su
phat trién tir khoang 7 nam gan day.
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Hinh: Tinh hinh déing ky sing ché vé than sinh hoc tir 2008-2013
(235 sang che, theo Wipsglobal)

Tir ndm 2008 - 2013, nhin chung lwong sang ché c6 xu hudng ting dan theo
thoi gian, chia lam 3 giai doan ro rang:

v Giai doanl: 2008-2009: ¢ 12 sang ché, trung binh mdi nim c6 6 sang
ché dugc ding ky bao ho.

v' Giai doan 2: 2010-2011: c6 86 sang ché, nhiéu gap 7 lan so véi giai
doan 1, trung binh mdi nim c6 43 sang ché dugc dang ky bao ho.

v' Giai doan 3: 2012-2013: c¢6 137 sang ché, nhiéu gap khoang 1.5 1an so
v6i giai doan 2, trung binh mdi nam c¢6 khoang 68 sang ché duoc ding ky bao
ho.

2. Tinh hinh ding ky bao hd sang ché vé than sinh hoc ¢ cac qudc gia:

Hién nay, cac sang ché vé than sinh hoc trén thé giéi dang duoc ding ky
bao ho o:

v 11 qubc gia: Trung Qubc (CN): 90 sang ché, My (US): 46 sang ché,
Han Qudc (KR): 21 sang ché, Canada (CA): 10 sang ché, Uc (AU): 5 sang ché,
Anh (GB): 3 sang ché, Mexico (MX): 2 sang ché , Hungary (HU): 2 sang ché,
Nga (RU): 2 sang ché, New Zealand (NZ): 1 sang ché, Ptrc (DE): 1 sang ché.

v’ 2 t6 chitc: chic chire thé gigi (WO): 46 sang ché va to chic chau Au
(EP): 16 sang ché.
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Hinh: Tinh hinh ding ky bdo hg sang ché vé than sinh hgc ¢ céc quéc gia
(theo Wipsglobal)

Luong sang ché dang ky bao ho vé than sinh hoc phan bd & céc chau luc
nhu sau:

v' Khu vuc chiu A ¢6 2 qubc gia: Trung Qudc, Han Qudc. Luong sang
ché dang ky bao ho ¢ 2 qudc gia ndy chiém 61% tong lugng sang ché ¢ 11 qubc
gia.

v' Khu vuc chau Au c6 4 qudc gia: Anh, Hungary, Nga, Puc. Luong sang
ché dang ky bao hd ¢ 4 qubc gia nay chiém 4 % tong luong sang ché ¢ 11 quéc
gia.

v' Khu vuc chdu My ¢6 3 qudc gia: My, Canada, Mexico. Luong sang ché
dang ky bao hd ¢ 3 qudc gia nay chiém 32 % tong luong sang ché ¢ 11 quéc gia.

v' Khu vuc chau Uc ¢6 2 quéc gia: Uc va New Zealand. Lugng sang ché
dang ky bao ho ¢ 2 qudc gia nay chiém 3 % tong lugng sang ché ¢ 11 quéc gia.
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Hinh: Tinh hinh ding ky bdo hg sang ché vé than sinh hoc ¢ cac khu vec
(theo Wipsglobal)

3.  Tinh hinh ding Ky bio hd sang ché vé than sinh hoc theo bang phén
loai sang ché quéc té IPC

Vi hon 200 sang ché diang ky bao ho vé than sinh hoc ma Trung tam tiép
can duoc tir co so dit liéu Wipsglobal, khi dwa vao bang phan loai sang ché qudc
té IPC, nhan thay luong sang ché tap trung nhiéu vao mot sé6 nhom nhu sau:

v Nhom sang ché dé cap t6i cong nghé san xudt than sinh hoc, chiém ty
1¢ 20.4% tong lugng sang ché ma Trung tam tiép can dugc.

v" Nhém sang ché dé cap t6i viée sur dung than sinh hoc trong san Xuét
phan bon chiém ty 1& 20.4% tong lugng sang ché ma Trung tAm tiép can dugc.

v Nhom sang ché dé cip t6i viée sir dung than sinh hoc 1am vat liéu 6n
dinh dat chiém ty 1¢ 9.8% tong luong sang ché ma Trung tAm tiép can duoc.

v" Nhom sang ché dé cap toi viée str dung than sinh hoc 1am vat liéu hd
trg trong viéc xtr Iy nudc chiém ty 18 16% tong lugng sang ché ma Trung tim
tiép can duoc.

v Nhoém sang ché dé cap téi viéc tan dung phé phu pham dé san xuat
than sinh hoc chiém ty 1¢ 4% tong luong sang ché ma Trung tam tiép can duoc.
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Hinh: Tinh hinh ding ky bdo hg sang ché vé than sinh hec theo bdng phan
logi sdng ché quac té IPC (theo Wipsglobal)

4.  Tinh hinh @ing ky sang ché ¢ cac hwéng nghién ctru tir nim 2008-2013:

Trong giai doan 2008-2011: cac nghién ctu quan tam nhiéu tgi cong nghé
san xuat, luong sang ché tang dan theo thoi gian, tap trung nhiéu vao nam 2011

CN san xuat
25 - 23
20 - 17
15 -
10

10 T 6 6
5 | 2 l l
0 T T T T T T

2008 2009 2010 2011 2012 2013

Hinh: Tinh hinh ding ky bdo hg sang ché vé cong nghé san xudt
than sinh hoc (giai doan 2008-2013)

Trong giai doan 2008-2011: luong sang ché dé cap tai viéc sir dung than
sinh hoc 1am vat liéu 6n dinh dat tang — giam qua cac nam, c6 xu hudng chua 6n
dinh
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Hinh: Tinh hinh déing ky bio hg séng ché vé ing dung than sinh hgc
lam vat ligu on dinh dat ( giai dogn 2008-2013)

Luong sang ché dé cap toi viéc ung dung than sinh hoc trong san xuat
phan bon va xur 1y nude c¢6 xu hudng ting dan theo thoi gian. Pay 1a 2 hudng
nghién cau ¢ nhiéu su quan tam khi dé cap téi cac tng dung caa than sinh hoc

25 -
20 +
15 A
B X1 Iy nude
10 i ® Phan bon
5 i
11
e . . .
2008 2009 2010 2011 2012 2013

Hinh: Tinh hinh déng ky bio hy séng ché vé dng dung than sinh hgc
trong sdn xudt phan bon va xi Iy nwéc ( giai doan 2008-2013)

5. Tinh hinh ding ky siang ché & 3 qudc gia: Trung Quéc, Han Qudc, My

Cac sang ché vé than sinh hoc dang dugc diang ky bao ho nhiéu ¢ 3 qudc
gia: Trung Qudc, Han Québc va My.

O Trung Quéc: cac sang ché dang ky bao ho nhiéu vé cong nghé san xuat
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Hinh: Tinh hinh ding ky bdo hg sang ché vé than sinh hec 6 Trung Quéc

O Han Quéc: cac sang ché ding ky bao ho nhiéu vé tng dung than sinh

hoc trong xtr 1y nudc

Han Quéc

Cong nghé san xuit

Tan dung phé phu phim
Vit liéu 6n dinh dét
Phén bon

Xt Iy nuée

Hinh: Tinh hinh ding ky bdo hg sang ché vé than sinh hec ¢ Han Quéc

O My: céc sang ché dang ky bao ho nhiéu vé tng dung than sinh hoc trong

san xuat phan bén

Cong nghé san xuit

Tan dung phé phu phim
Vit li¢u 6n dinh dat
Phan bon

Xir ly nwée

My

10

15 20
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III. CONG TRINH NGHIEN CUU LIEN QUAN PEN SAN XUAT THAN
SINH HQC TAI VIEN THO NHUONG NONG HOA VIET NAM

1. Noi dung va phwong phap nghién ciru
1.1. Nghién ciru ché tao than sinh hoc tir v6 trau, mun xo dira, vé ca phé:

Thi nghiém 1: Nghién ctru cac phuong phap dét khac nhau dé lya chon
phuong phap t6i wu, thich hop cho mdi loai vat liéu nham ché tao than sinh hoc
dat hiéu qua cao.

Vit liéu: vo trau, mun xo dura, vo ca phé

Cong thuc thi nghiém:

CT1.1: Trau hun (d6t khong lira) bang 16 dat (Pdi chimg 1)
CT1.2: Mun dira hun bang 16 dat (Dbi ching 2)
CT1.3: V6 ca phé hun bang 10 dat (Déi chimg 3)
CT1.4: V6 trdu nung bang 16 nung véi t = 450°C
CT1.5: Mun xo dira nung bang 16 nung voi t = 450°C
CT1.6: V6 ca phé nung bang 10 nung véi t = 450°C
CT1.7: V6 trdu nung bang 16 nung véi t = 550°C
CT1.8: Mun xo dira nung bang 16 nung véi t = 550°C
CT1.9: V6 ca phé nung bang 16 nung véi t = 550°C
CT1.10: V6 trau nung bang 16 nung véi t = 650°C
CT1.11: Mun xo dira nung bang 106 nung véi t = 650°C
CT1.12: V6 ca phé nung bang 10 nung véi t = 650°C
CT1.13: V6 trau nung bang 16 nung véi t = 750°C
CT1.14: Mun xo dira nung bang 16 nung véi t = 750°C

AN N N N Y N U N N U U U N NN

CT1.15: V6 ca phé nung bang 10 nung véi t = 750°C

Thi nghiém duoc 1ap lai 2 1an vai 2 thoi gian nung 1a 01 gio va sau 02 gid;
khédi lwong mau nung ctia mdi cong thuc 1a 5 kg.

Theo dbi chi tiéu caa nguyén liéu trude khi nung va chét luong than sinh
hoc sau khi nung:

v Trong lugng nguyén liéu

v Do am (%)

v' Ty khéi (w/v), kha ning hat nude tdi da (ml/100g)
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v' Ham luong tong s6 (%) cua C, N, P,0s, K,0, CaO, MgO, SiO,

Phuong phap phan tich: theo Tiéu chuan Viét Nam, Tiéu chuan nghanh va
S6 tay phan tich dat, nudc, phan bon, cdy trong cua Vién Thé nhudng Nong hoa
(1998).

1.2. Nghién ciru bé sung dinh duwéng khoang vao than sinh hoc dé tao phén
hitu co khoang thé hé méi:

1.2.1. Thi nghiém 2: Nghién ctru lyra chon ty 18 b6 sung dinh dudng khoang hop
ly vao than sinh hoc dé san xuit phan hitu co khoang thé hé méi dung bon 16t
cho cay trong.

Vat liéu: Than sinh hoc 1a loai tét nhat cho mdi loai vat liéu duoc chon tir
Thi nghiém 1, méi loai 10 kg; N dang ure, P,0s dang MAP va K,0 dang MKP.

Cong thuc thi nghiém:

CT2.1: Than sinh hoc tir vo trdu + 10 % P,0s
CT2.2: Than sinh hoc tir mun dtra + 10 % P,Os
CT2.3: Than sinh hoc tir vo ca phé + 10 % P,05
CT2.4: Than sinh hoc tir v trau + 15 % P,0s
CT2.5: Than sinh hoc tir mun dura + 15 % P,0s5
CT2.6: Than sinh hoc tir vo ca phé + 15 % P,05
Chi tiéu theo doi:

DN N N N N

v' Sau khi tron 0 va 90 ngay, phan tich ham lugng tong s6 (%) céac chi
tieu: C, N, P,0Os, K,0, Ca0, MgO, SiO,

v DPanh gia dong thai P,Os dé tiéu (mg/kg) ciia cac cong thirc theo céc
mdc thoi gian: 0, 30 , 60, 90 ngay sau khi tron

Phuong phap phan tich: theo Tiéu chuan Viét Nam, Tiéu chuan nghanh va
S6 tay phan tich dat, nudc, phan bon, cdy trong cua Vién Thé nhudng Nong hoa
(1998).

1.2.2. Thi nghiém 3: Nghién ciru lya chon ty 1& bo sung dinh dudng khoang hop
ly vao than sinh hoc dé san xuat phan hitu co khoang thé hé mdi chuyén dung
cho cay lda.

Vat liéu: nhu Thi nghiém 2
Cong thuc thi nghiém:
v CT3.1: Than sinh hoc tr vo trdu + NPK-1

v" CT3.2: Than sinh hoc tir mun dira + NPK-1
-22-



v" CT3.3: Than sinh hoc tir vo ca phé + NPK-1
v' CT3.4: Than sinh hoc tir vo trdu + NPK-2
v" CT3.5: Than sinh hoc tir mun dira + NPK-2
v" CT3.6: Than sinh hoc tir vo ca phé + NPK-2
Ghi chd: NPK-1 =5% N; 10% P,0s; 3% K,0
NPK-2 = 6% N; 3% P,0s; 9% K,0
Chi tiéu theo dbi:
v' Sau khi tron 0 va 90 ngay, phan tich ham lugng téng sd (%) céc chi
tiéu: C, N, P,0Os, K,0, Ca0O, MgO, SiO,

v’ Danh gia dong thai NH4, P205 , K20 dé tidu (mg/kg) cua cac cong
thtrc theo cac mdc thoi gian: 0, 30, 60, 90 ngay sau khi tron.

Phuong phéap phén tich: theo Tiéu chuan Viét Nam, Tiéu chuan nganh va
S6 tay phan tich dat, nudc, phan bon, cay trong cua Vién Tho nhudng Nong hoa
(1998).

1.2.3. Thi nghiém 4: Nghién ctru Iyra chon ty 18 b6 sung dinh dudng khoang hop
ly vao than sinh hoc dé san xuit phan hitu co khoang thé hé méi chuyén ding
cho cay ngo.

Vit liéu: nhu Thi nghiém 2

Cong thuc thi nghiém:

CT4.1: Than sinh hoc tir vo trdu + NPK-3

CT4.2: Than sinh hoc tir mun dira + NPK-3

CT4.3: Than sinh hoc ttr vo ca phé + NPK-3

CT4.4: Than sinh hoc tir v6 trdu + NPK-4

CT4.5: Than sinh hoc tir mun dira + NPK-4

CT4.6: Than sinh hoc tir vo ca phé + NPK-4

Ghi chd: NPK-3 =8% N; 8% P205; 4% K20
NPK-4 = 8% N; 4% P205; 8% K20

DN N N N N

Chi tiéu theo ddi va phuong phap phan tich nhu Thi nghiém 3.
1.2.4. Thi nghiém 5: Nghién ciru lya chon ty 1& bo sung dinh dudng khoang hop
ly vao than sinh hoc dé san xuat phan hitu co khoang thé hé méi chuyén dung
cho cay rau.

Vat liéu: nhu Thi nghiém 2
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Cong thic thi nghiém:

DN N N N N

CT5.1: Than sinh hoc tir vo trdu + NPK-5
CT5.2: Than sinh hoc tir mun dira + NPK-5
CT5.3: Than sinh hoc tir vo ca phé + NPK-5
CT5.4: Than sinh hoc tir vo trau + NPK-6
CTS5.5: Than sinh hoc tir mun dira + NPK-6
CT5.6: Than sinh hoc tir vo ca phé + NPK-6

Ghi chi: NPK-5 =10% N; 5% P205; 5% K20
NPK-6 = 7% N; 3% P205; 10% K20

Chi tiéu theo ddi va phuong phap phan tich nhu Thi nghi¢m 3.

2. Két qua nghién ctru

2.1. Nghién ctru cac phuwong phap d6t khac nhau dé lya chon phwong phap
t6i wu, thich hop cho mdi loai vit liéu nham ché tao than sinh hoc dat hiéu

qua cao:

Két qua phan tich dugc trinh bay ¢ cac bang sau:

Bang 1: Két qua phan tich chat lwgng sau say vé trau

(than sinh hoc tir vé trau)- Say 01h

N , C N .ts P,0s-ts | K,O-ts| Ca0 Mg0 Si0,
CONG THUC

(%) (%) (%) (%) | (%) (%) (%)

1)V6 trau hun (B/c)| 35,9 0,557 0,120 0,573 | 0,165 | 0,078 14,8
2) VT sdy = 450°C | 22,7 0,600 0,379 1,281 | 0,329 | 0,207 37,6
3) VT sdy = 5450°C| 26,4 0,546 0,312 1,261 | 0,282 | 0,188 37,7
4) VT sdy = 650°C | 30,0 0,516 0,332 1,269 | 0,289 | 0,187 38,2
5) VT say = 750°C | 28,3 0,513 0,309 1,328 | 0,353 | 0,192 46,2

Ghi ch(: Phirong phép hun (Dot khdng lira) nhw tdp quan cia ndng dan

Thoi gian say: 01 h
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Bang 2: Két qua phan tich chat lweng sau say cia mun Dira

(than sinh hoc tir mun Dira) — Say 01h

N , C N.ts | P,0s-ts| K,0-ts | Ca0 | Mg0 Si0,
CONG THUC
(%0) (%0) (%0) (%0) (%0) | (%) (%0)
1)Mun Dira hun (P/c) | 438 | 0,729 | 0,150 | 1,796 | 0,243 | 0,172 | 0,35
2) Myn Dura say = 664 | 0856 | 0398 | 4373 | 0517 | 0557 | 2.40
450°C
3) Mun Dira siy =
EAB0%C 769 | 0652 | 0366 | 4634 | 0532 | 0510 | 2.25
4) Myn Dura say = 751 | 0,630 | 0384 | 4820 | 0,654 | 0558 | 2,50
650°C
5) Myn Dira say = 717 | 0628 | 0386 | 4813 | 0525 | 0.615| 2,42
750°C
Ghi cht: Phuwong phdp hun (Dét kndng lita) nhie tap quan cia ndng dan
Thoi gian sdy: 01 h
Bing 3: Két qua phan tich chat lweng sau say vé Ca phé
(than sinh hoc tir vé Ca phé) — Say 01h
CONG THUC C | Nits | P0Os-ts | KOts | Ca0 | Mg0 | Si0,
(%) | () (%0) (%0) (%0) (%0) (%0)
1)V6 Caphé hun (B/c) | 43,1 | 1,624 | 0,166 | 3,383 | 0,633 | 0,130 | 0,17
2) V6 Ca phe say = 3901 | 1,684 | 0415 | 8488 | 1514 | 0359 | 1,12
450°C
3) Vo Ca phé sy =
SAS0oC 37.0 | 1,710 | 0433 | 8933 | 1523 | 0370 | 0,92
4)veCaphe say= | 40/ | 1755 | 0490 | 9091 | 1618 | 0428 | 084
650°C
5) Vo (;go%ge Say = 373 | 1.650 | 0433 | 9173 | 1.615 | 0366 | 0,97

Ghi ch(: Phwong phdp hun (Pét khong liza) nhu tdp quan cia ndng dan

Thoi gian say: 01 h
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Bang 4: Két qué phan tich chat lwgng sau siy vé trau
(than sinh hoc tir vé trau) — Say 02h

N , C N .ts P,0s -ts | K;,0-ts| Cal Mg0 Si0,
CONG THUC
(%0) (%0) (%0) (%) | (%) (%0) (%0)
1)Vo triu hun P/c) | 35.9 0.557 0.120 0.573 | 0.165 | 0.078 | 14.80
2) VT séy = 450°C | 41.7 0.581 0.428 1.410 | 0.280 | 0.241 | 45.20
3) VT siy =
5450°C 36.9 0.510 0.330 1.369 | 0.255 | 0.193 | 48.40
4) VT sdy = 650°C | 385 0.523 0.353 1.398 | 0.253 | 0.199 | 44.50
5 VT séy = 750°C | 33.2 0.514 0.356 1555 | 0.254 | 0.193 | 47.20
Ghi ch(: Phirong phép hun (Dot khdng lira) nhw tdp quan cia ndng dan
Thoi gian sdy 02 h.
Bing 5: Két qua phan tich chat lwgng sau siy ciia mun Dira
(than sinh hoc tir mun Dira) — Say 02h
A , C N.ts | Py0s5-ts| K,O-ts | Ca0 | MgO Si0
CONG THUC N ’ ; :
(%) (%) (%) (%) | (%) | (%) | (%)
1)Mun Drtra hun (B/c) 43.8 0.729 | 0.150 | 1.796 | 0.243 | 0.172 0.35
2) Muyn Dura sdy =
450°C 69.6 0.647 | 0.351 | 5.205 | 0.416 | 0.445 4.48
3) Mun Dura sdy =
5450°C 76.2 0.628 | 0.371 | 5596 | 0.451 | 0.491 4.28
4) Myn Dtra say =
650°C 68.5 0.754 | 0.396 | 5.807 | 0.488 | 0.577 3.58
5) Mun Dura sy =
750°C 64.3 0.658 | 0.412 | 5.812 | 0.480 [ 0.590 | 4.66

Ghi ch: Phirong phép hun (Dot khdng lira) nhw tdp quan cia ndng dan

Thoi gian sdy 02 h
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Béng 6: Két qué phan tich chat lwgng sau siy vé Ca phé
(than sinh hoc tir vé Ca phé) — Say 02h

N , C N.ts | P,0s-ts | K,0-ts Ca0 Mg0 Si0,
CONG THUC
(%) (%) (%) (%) (%) (%0) (%0)
1)V6 Caphé hun (B/c) | 431 | 1.624 | 0.166 | 3.383 | 0.633 | 0.130 | 0.17
2)VoCaphesay= | g5 | 1608 | 0425 | 9.662 | 1.350 | 0.379 | 1.39
450°C
3) Vo Ca phé siy =
SA50%C 527 | 1529 | 0.442 | 9958 | 1.330 | 0371 | 1.29
4yvocCaphe say= | 4, | 1648 | 0427 | 9.640 | 1.318 | 0.376 | 1.19
650°C
5) Vo %‘Oﬁk&e Say = 379 | 1626 | 0.427 | 10.120 | 1.369 | 0.396 | 1.37

Ghi chl: Phirong phdp hun (Dot khong liza) nhuwe tdp quén cia ndng dan
Thoi gian say 02 h

Bang 7: So sanh chat lweng 03 nguyén liéu sau say 01 H

. , C N- ts P,05 K0 Ca0 MgO0 Si0,
CONG THUC
(%) (%) (%) (%) (%0) (%) (%0)
VTR Hun 35,9 0,557 0,120 | 0,573 | 0,165 | 0,078 14,80
VTR Siy 26,9 0,554 0,333 | 1,285 | 0,313 | 0,194 39,93
MD Hun 43,8 0,729 0,150 | 1,796 | 0,243 | 0,172 0,35
MD Say 72,5 0,692 0,384 | 4,660 | 0,557 | 0,560 2,39
VCF Hun 43,1 1,624 0,166 | 3,383 | 0,633 | 0,130 0,17
VCF Siy 38,5 1,700 0,443 | 8,921 | 1,568 | 0,381 0,96
Ghicht: VTR = Vé trdu
MD = Mun dira

VCF = V¢ Ca phé
(sdy tir 450°C-750°C)

27-




Bang 8: So sanh chat lweng 03 nguyén liéu sau say 02H

C N- ts P,05 K0 | Cad | Mgo Si0,
(%0) (%0) (%0) (%0) | (%) (%0) (%0)

CONG THUC

VTR Hun 35,9 0,557 0,120 0,573 | 0,165 0,078 14,80
VTR Siy 37,6 0,537 0,367 1,433 | 0,261 0,207 46,33

MD Hun 43,8 0,729 0,150 1,796 | 0,243 0,172 0,35
MD Say 69,7 0,672 0,367 5,605 | 0,459 0,526 4,25

VCF Hun 43,1 1,624 0,166 3,383 | 0,633 0,130 0,17
VCF Siy 45,4 1,608 0,430 9,845 | 1,342 0,381 1,31

Ghichtd: VTR=Vétrgu / MD = Muyndira / VCF = V6 Ca phé
(sdy tir 450°C-750°C/ 2H)

2.2. Nghién ctru lra chon ty 1¢ b6 sung dinh dwéng khoang hop 1y vao than
sinh hoc dé sian xuat phén hiru co khoing thé hé méi chuyén dung cho ciy
l0a:

Bang : Thanh phan phan hiru co - Khoang cho Lua (5-10-3)

C N P,05 K,0 Ca0 I\/IgO SlOg
(%) (%) (%) (%) | (%) (%) (%)

CONG THUC

VTR Say 24,1 5,413 10,248 | 3,959 | 0,233 0,145 29,79

MD Say 94,1 5,516 10,286 | 6,476 | 0,416 0,418 1,78

VCF Sy 28,8 6,268 10,330 | 9,655 | 1,170 0,284 0,718

Bang: Thanh phin phan hiru co - Khoang cho Lua (6-3-9)

. , C N P,0s K0 | Cad | Mgo Si0,
CONG THUC

(%) (%) (%) (%) (%) (%) (%)

VTR Siy 217 | 6373 | 3224 | 9865 | 0211 | 0,131 | 26,87

MD Siy 488 | 6,466 | 3,258 | 12,136 | 0,375 | 0,377 1,61

VCF Sy 259 | 7,144 | 3208 | 15004 | 1,055 | 0,256 | 0,648

Ghi ch(: VIR = V6 trau / MD = Mun dira / VCF = V6 Ca phé

(sdy tir 450°C-750°C)
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2.3. Nghién ctru Ira chon ty 1¢ bo sung dinh dudng khoang hep 1y vao than
sinh hoc dé san xuat phan hiru co khoang thé hé¢ méi chuyén ding cho cay

ngo:
Bang: Thanh phan phan hiru co-Khoang cho Ngb (8-8-4)
A , C N P,0 K0 Ca0 MgO Si0
CONG THUC N ’ ; :
(%) (%) (%) (%) (%) (%) (%)
VTR Say 20,48 8,352 8,211 4,816 | 0,198 0,123 25,36
MD Say 46,04 8,439 8,244 6,959 | 0,354 0,355 1,52
VCF Say 24,48 9,079 8,281 9,665 | 0,995 0,242 0,61
Bang: Thanh phan phan hitu co - Khoang cho Ngo (8-4-8)
A , C N P,0 K0 Ca0 MgO Si0
CONG THUC N ’ ; :
(%) (%) (%) (%) (%) (%) (%)
VTR Say 20,99 8,360 4,220 | 80836 | 0,204 0,126 25,99
MD Say 47,20 8,450 4,250 | 11,036 | 0,363 0,364 1,55
VCF Say 25,10 9,11 4,288 | 13,807 | 1,023 0,248 0,627
Ghi ch: VTR = Vé trgu / MD = Mun deira / VCF = V6 Ca phé
(sdy tir 450°C-750°C)
2.4. Nghién ctru Ira chon ty 1& bo sung dinh dudmg khoang hop 1y vao TSH
dé san xuat phan hiru co khoang thé hé méi chuyén dung cho ciy rau
Bang: Thanh phan phan hiru co - Khoang cho Rau (10-5-5)
A , C N P,0 K0 Ca0 MgO Si0
CONG THUC N ’ ; :
(%) (%) (%) (%) | (%) (%) (%)
VTR Say 20,93 | 10,359 5,216 5,834 | 0,203 0,126 25,92
MD Siy 47,05 | 10,449 5,249 8,024 | 0,361 0,363 1,55
VCF Say 25,02 | 11,103 5,287 | 10,789 | 1,017 0,247 0,625

Ghi ch(: VTR = V6 trdu / MD = Mun dira / VCF = V6 Ca phé
(sdy tir 450°C-750°C)
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3. Kétluan:

- K&t qua san xuat mot s6 loai phan boén hiru co - khoang maéi cia Vién tho
nhudng Nong hoa Viét Nam:

01 phan hitru co khodng bon 16t
02 phén bén cho rau

02 phén bon cho cay ngd

02 phén bén cho ca phé

AN N N NN

02 phan bon cho hd tiéu
- Yéu cau chét lugng san pham:
v" Ham luong hitu co > 30,0 %
v' Acid Humic > 5,0 %; Téng NPK > 5,0

v’ Co bd sung ham luong 04 nguyén t6 dinh dudng trung luong (Ca0;
MgO; S; Si02) va TE

- Nguyén liéu phéi tron:

v Than Sinh hoc (Biochar)
Phan BPam
Phosphore:
Phan Kali
Nguyén t6 DD trung luong
Nguyén t6 DD Vi lugng (TE)

AN NN NN

v' Hitu co b6 sung

- So dd quy trinh san xuat phan hitu co - Khoang thé hé méi tir than sinh hoc:

(Vo trau, ba
mia... hodc vo
Ca phé) D&t (Yém khi, to =
450-550°C)
Nguyén liéu hiru Than sinh hoc Phan héa hoc va khoang
eounac e
(giau AH va AF) Nghién min Thermophosphate,va cac
vi lwong

Phan hiru co- Khoang
thé hé mé&i
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- Thanh phén chit luong cta phan hitu co khoang thé hé méi chuyén bon 16t
v' Chét hitu co =24 % ; Acid Humic = 5,0 %
v N=2,0%;P205=3,0%;K20=15%
v Ca0=15%;Mg0=24%;S=1,0%
v Si0, = 18,0 %.
- San xudt 2 loai phan hiru co khoang chuyén dung cho cay Ngo:

v" Hiru co - Khoang Ngo 01: Ham lugng hitu co = 37,0 %; Acid Humic =
4,0 % Tong NPK > 16,0 % ; C6 bd sung ham luong 04 nguyén té dinh
dudng trung lugng (Ca0; Mg0; S; Si02)

v' Hitu co - Khoang Ngé 02: Ham luong hitu co > 25,0 %;; Tong NPK >
20,0 % ; C6 bd sung ham luong 04 nguyén té dinh dudng trung luong (Ca0;
MgO; S; Si02)

- San xuét 2 loai phan hitu co khoang chuyén ding cho cay Rau:

v Phén hitu co - Khoang cho Rau an 14: NPK (8-5- 5 + HC + TE)

v Phan hitu co - Khoang cho Rau an Cu-Qua: NPK (8-5-10 + HC + TE)
- San xuét 2 loai phan hitu co khoang chuyén ding cho cay Ca Phé:

v Phan hitu co - Khoang Ca phé 01: NPK (9- 4- 6 + HC + TE)

v Phan hitu co - Khoang Ca phé 02: NPK (8- 4- 10 + HC + TE)
- San xuét 2 loai phan hitu co khoang chuyén dung cho cay Ho Tiéu:

v' Phan hitu co - Khoang H6 Tiéu 01: NPK (6- 4- 2 + HC + TE)

v" Phan hitu co - Khoang H6 Tiéu 02: NPK (12- 4- 14 + HC + TE)
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