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Abstract

Survey results showed that the plant protection chemicals being applied in agricultural soil in Bac Ninh province
were all in the permitted list; however, they were overused by several farmers in both of the frequency and dose
application. The analysis results also identified the residues of 3 groups of the chemicals in soil, including Carbamate
group with 4 active substances; Benthiocarb, cartap and carbosulfane with the content ranging from 0.005 to 0.052
mg.kg" of soil; Organi - phosphorus group with dimethoate substance from 0.007 to 0.033 mg.kg " of soil; Pyrethoid
group with 2 active substances: fanvalerate and cypermethrine with content range from 0.006 to 0.066 mg.kg ' of soil.
The percentage of samples with residue was high (134/300 samples or 44.7%). However, of which, there was only
one sample (DBN - 101 in Lien Ap ward, Viet Doan commune, Tien Du district on cash crop specialized land) with
carbosulfane content of 0.052 mg.kg ' of soil; which is beyond threshold indicated by the Vietnam National Standard
[QCVN 15:2008 (< 0,05 mg.kg of soil)]. Therefore, the pesticide contamination in agricultural soil in Bac Ninh
province is locally occurred and does not reach the warning level.
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NGHIEN CUU HIEU QUA CUA THAN SINH HOC
BON CHO LUA TAI TINH BAC LIEU
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TOM TAT

Bai bdo trinh bay két qua st dung biochar cai thién nidng sudt ciy trong va gidm phat thai khi nha kinh (KNK)
thong qua céi thién dinh dudng dét va c6 dinh cacbon tai tinh Bac Liéu. Nghién ctu, thiét ké, van hanh khi sinh khéi
va bép than MHH-IAE 003 st dung thich hgp cho trdu, mun cua, vd ddu phong, ngé béap, dam gb lam than sinh hoc
(biochar) da dugc tién hanh. Than sinh hoc tit qua trinh khi héa dugc bén vao dat giap gidm lugng phan khodng va
tang nang sudt cay trong cing nhu cai thién chat lugng dat. Cong thiic d6i chiing dugc stt dung theo khuyén cédo clia
dia phuong. Két qua thi nghiém cho thdy viéc stt dung tti 1,5 tdn dén 3 t4n than sinh hoc trén moi ha déu lam ting
ndng sudt lta va giam 20% lugng phan bon héa hoc.

Tu khoa: Bép khi hda, biochar, phé phu phdm, Bac Liéu

L DAT VAN BE

Géan day thuét ngt than sinh hoc ngay cang trg
nén phé bién hon trong nganh noéng nghiép, dé chi
loai than ctia cac thi céy co hay rac thai dugc d6t ton
tinh, nghia la d6t cho thanh thi than den chi khong

2005). Do do, san xudt va ting dung than sinh hoc ¢6
ngudn goc tu phé phdm nong nghiép trén dat rudng
la sy thay thé day tiém ning cho quén ly chat hiu
co trong hé théng canh tdc, trong dé cé thé két hgp
hiéu ting tich cyc lau dai vé chat lugng dat va giam

thanh tro d€ bén cho doéng rudng. Than sinh hoc
dugc san xudt bang qud trinh nhiét phan du lugng
sinh khéi c6 chidia mét ty 1é dang ké carbon nguyén
liéu va rat khé d€ phéan hay sinh hoc (Knoblauch et
al.,2011). Than sinh hocla lua chon kha thi cho viéc
giam phat thai khi nha kinh, ndng cao d¢ phi cua
dat va tiét kiém chi phi phan bon vi né c¢é kha nang
lam giam rta troi chat dinh dudng (Lehmann et al.,

khi nha kinh bang cdch hép thu cacbon trong dét.

Bac Liéu 1a mét tinh thu¢c ving Pong biang song
Ctiu Long, dat phu sa mau md, trong d6 cay lua dugc
xac dinh la ciy trong chu luc trong muc tiéu tai co
cdu nganh Nong nghiép cta tinh. Hang nam, lugng
phé phu phdm ti trong laa kha 16n. Viéc tim ra bién
phdp xu ly lugng phé phu phdm hiéu qua va bén
viing la mot hudng di cap thiét.

'Vién Moi truong Nong nghiép
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Theo xu huéng phat trién ctia thé gidi va tai Viét
Nam, Vién M6i trudng Nong nghiép (IAE) (Tran
Viét Cuong, 2010; Mai Vdn Trinh, 2012) da budc
dau nghién ctu, tht nghiém céng nghé san xuét
than sinh hoc. Trong khuoén khé ctia bai viét nay,
nhom tac gid dé cap dén cong nghé bép khi hoa phé
phu phdm néng nghiép, 1a san phdm cua Vién Moi
truong Nong nghiép tit du én CCAFSC-2015-71, da
dugc cai tién nham phu hgp véi diéu kién ho gia
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BEP KHi HOA GAS
MHH = IAE-00)
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dinh Viét Nam. Bai viét danh gia nhiing lgi ich tu
qua trinh sin xuét than sinh hoc dén mdi truong dat
va nang sudt lua tai Bac Liéu.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Lo tao khi va than sinh hoc MHH-IAE 003
(Hinh 1).

Bé d6t héng
ngoai

Hé théng 6ng
diu tiét khi

Hinh 1. Lo tao khi va than sinh hoc MHH-IAE 003

B¢ tao khi dugc thuc hién bdi nhém tac gia IAE
da dugc cai tién cho phtt hgp vé: Loai phé phu phim,
thoi gian tiéu thuy, vat liéu ctia bép lo. Lo tao khi co
tén MHH-IAE 003. V6i 3 uu diém: Tao biogas dé
dun ndu hang ngay, than thién véi moi truong va st
dung thuan tién. Bép MHH-IAE 003 c6 thé st dung
v6i 2 muc dich: D6t rac nong nghiép dé tao ra khi
sinh hoc d€ dun n4u; tao ra than cti, than sinh hoc
dé niu dn, bén cdi tao dit, dé€ lam gid thé trong rau.

C4u tric 1o tao khi MHH véi dung lugng 60 lit,
c6 thé chua 12 - 15 kg vo trau; hodc 10 - 12 kg romy
hodc 15 - 20 kg cui. Thoi gian d6t ¢6 thé kéo dail -5
gio, va tao ra 4 - 8 kg than sinh hoc phu thudc vao
vat liéu.

Than sinh hoc dugc thu thép tit qua trinh khi hoa
sé dugc ap dung cho dat dé cai thién do phi ctia dit
va ngan chan qua trinh thoai hda dat.

2.2. Phuong phap nghién ctiu

- BG tri thi nghiém: Thi nghiém dugc thiét lap

v6i 3 cong thiic, thuc hién trong vu He Thu 2015, tai
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xa Chéu Thoi, huyén Vinh Lgi, tinh Bac Liéu. Cong
thitc 1 (CT1 -D6i chiing): Canh tac thong thudng (N
- PO, - K,0: 82 - 65-17). Cong thiic 2 (CT2): Gidm
20% NPK + 1,5 tan than sinh hoc/ha. Cong thuc 3
(CT3): Gidm 20% NPK + 3 tin than sinh hoc/ha.

Mau than sinh hoc sé dugc phan tich do 4m, OC,
N, P, K tdng s6, CEC, Ca, Mg.

- Phuong phép ldy mau dit dya trén TCVN
5297:1995. Sinh trudng cta cdy trong va nang suét
cay trong sé dugc quan sat va do ludng trong mua vu
sau theo IRRI va Tiéu chudn Viét Nam.

I11. KET QUA VA THAO LUAN
3.1. Chit lugng san phdm than sinh hoc

Két qué phan tich chat lugng than sinh hoc &
bang 1 cho thdy: Than sinh hoc giau carbon hiiu co,
ham lugng OC va kha ning trao d6i cation (CEC)
cao. Ham lugng nitotong s6 (N) 1a 0,152 - 1,326%,
ham lugng phét pho (P) la 0,25 - 0,30% va ham
lugng kali (K) 14 0,4 - 0,7% phu thudc vao loai than
sinh hoc.
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Bang 1. Chat lugng than sinh hoc
dugc tao ra trong thi nghiém

Nguyén liéu san
STT | Chitiéu Ponvi  xudt than sinh hoc

Rom Vo lac
1 Ddim % 66,50 68,25
2 0OC % 16,33 29,43
3 N téngsd % 0,152 1,326
4 | Ptdngsb % 0,39 0,242
5 Ktongso % 0,78 0,436
6 CEC cmocl/kg | 20,85 21,06
7 Ca™ cmol/kg 5,00 5,09
8 | Mg* cmol/kg 2,02 2,07

3.2. banh gia anh huéng cta than sinh hoc trén
cay lua 6 thon Tra Hat, xa Chéau Théi, huyén Vinh
Lgi, tinh Bac Liéu

Két qua phén tich dét trong diém tham gia cho
théy, dat thi nghiém c6 tinh axit, nhung giau chét
httu co (OM > 1,0%), ham lugng nito hoi thép,
phospho va kali trong dit kha cao (Bang 2).

Béang 3 cho thdy & ca 2 cong thiic T2 va T3 khibon
than sinh hoc va giam 20% lugng phan khoang déu
cho ning sudt tang so v6i d6i chiing (T1), tii 7 - 10%.

Trong d6, cong thiic bon 3 tin than sinh hoc/ha cho
ndng sudt cao hon khi bén 1,5 tdn than sinh hoc.

Bang 2. Tinh chat dat canh tac
trudc khi thuc hién mo hinh

STT Chi tiéu CT1 CT2  CT3
1 pH 377 388 441
2 CEC (meq/100g) 1392 1520 14,56
3 OM (%) 400 3,65 @ 317
4 N (total) (%) 0,19 019 0,17
5 P,0,(%) 0,10 0,13 0,12
5 KO (%) 236 231 251
7 Ca(total) (%) 0,06 007 008
8 | Mg (total) (%) 031 028 035

Catthé (%) 021 = 037 027
Cét min 1037 1941 14,87
9 TPCG mon (%) 42,18 36,02 32,96
Sét (%) 4724 4420 51,90

Hiéu qué kinh t€ & bang 4 da chi ra réng, véi viéc
sti dung than sinh hoc, bén canh ting nang sudt, con
c6 thé giam lugng phan khodng so v6i phuong phap
thong thuong, do vay ma chi phi giam, 1¢i nhuan thu

vé tang lén.

Bang 3. Ning sudt va cac yéu t6 ciu thanh nang suét

MH TT Cong | Chiéucao SGbong/ | SO hatchic/ | Tronglugng Nangsuit thuc | Ting ning
thuc cay (cm) khom bong 1000 hat (g) thu (kg/ha) suat (%)
1 1 T1 99,8 26,5 130,0 17,5 5934 -
2 T2 101,0 26,9 136,0 18,4 6355 7,1
3 T3 100,0 27,1 136,5 18,5 6447 8,6
2 1 T1 101,2 26,3 132,0 18,3 6580 -
2 T2 102,4 26,7 136,2 19,5 7142 8,54
3 T3 102,0 26,8 137,3 19,6 7157 8,77
3 1 T1 99,2 26,5 129,0 17,8 5357 -
2 T2 99,3 26,6 130,2 18,1 5785 7,99
3 T3 100,1 27,1 134,5 18,7 5863 9,45
Bang 4. Hiéu qué kinh t€ ctia cdc diém lua chon thi nghiém
. N . Tong Loi flhuaAn Téng chi phi Loi nhu =n Lgi nhuin
Cong Nang suat do chénh léch > do giam \
MH thuc (kg/ha) doanh thu nang sudt phan bon phén khoéang rong
(VND/ha) (VND/ha) (VND/ha) (VND/ha) (VND/ha)
1 CT1 5934 28.779.900 - 3.768.000 - -
CT2 6355 30.821.750 2.041.850 3.391.200 376.800 2.418.650
CT3 6447 31.267.950 2.488.050 3.052.080 715.920 3.203.970
2 CT1 6580 31.913.000 - 3.768.000 - -
CT2 7142 34.638.700 2.725.700 3.391.200 376.800 3.102.500
CT3 7157 34.711.450 2.798.450 3.052.080 715.920 3.514.370
3 CT1 5357 25.981.450 - 3.768.000 - -
CT2 5785 28.057.250 2.075.800 3.391.200 376.800 2.452.600
CT3 5863 28.435.550 2.454.100 3.052.080 715.920 3.170.020

Ghi chii: Gid thoc: 4.850 VND/kg; Ure: 10.000 VND/kg; Lan supe: 4.000 VND/kg; Kali: 12.000 VND/kg.
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3.3. Anh huéng than sinh hoc dén chét lugng dit

Sau thi nghiém, cdc mau dat dugc ldy phan tich.
So véi dat trude khi tht nghiém, pH dat ting. Tong
ham lugng ctia OM, tong P,O, va CEC da thay doi
theo cung xu hudng véi gia tri pH. Cac thong s6 khac
tuong tu nhu dat ban d4u. Két qua cho thdy d¢ chua
cta dit da dugc cai thién. Lugng chit hiiu co trong
cac cong thic thay déi phu thuc vao tiing phuong
phap, trong d6 thdp nhatla T1 (bén NPK), hai cong
thiic ¢6 st dung than sinh hoc thi lugng chat hiu
o cao hon. Nhu véy, khi ép dung than sinh hoc dan
dén tang lugng chat hiiu co, céi thién kha nang trao
déi cation (CEC). Ap dung than sinh hoc lam ting
lugng carbon trong dét cao hon phuong phap thong
thudng. Néu ching ta bon 10 tdn/ha phan, sau khi 1
phan cacbon trong phin chuéng sé phan huy va thai
ra CO, sau mét dén hai muia. Néu 4p dung 10 tin/ha
than sinh hoc cé thé tich lay hon 33% lugng cacbon
trong than sinh hoc. Theo nghién ctiu cia Mai Van
Trinh va cOng tac vién (2013), khi bon phan hoa hoc
vao dat sé tao ra khoang 2% lugng khi thai nito vao
khi quyén & dang N, O, va bén than sinh hoc, sé giam
15% lugng khi thai CH,.

Bang 5. Anh hudng than sinh hoc dén chit lugng dat

Chi s6 CT1 CT2 CT3
pH 4,06 4,09 4,07
CEC (meq/100g) 13,36 13,52 13,66
OM (%) 3,69 3,82 3,86
N (total) (%) 0,16 0,20 0,20
P,0. (%) 0,11 0,12 | 012
K,0 (%) 229 236 236
Ca (total) (%) 0,08 0,07 0,08
Mg (total) (%) 0,32 0,29 0,32
Cét tho (%) 0,20 0,36 0,26
Cat min 16,89 17,98 20,04

TPCG ;
Limon (%) 31,74 38,48 38,16
Sét (%) 51,16 43,18 45,54

IV. KET LUAN

- Nghién ctiu ctia IRRI vé céng nghé va thuc
hanh khi hiu thong minh huéng dén mot nén nong
nghiép thong minh (CSA) & quy m6 16n d€ cho phép
cac hé thong ndng nghiép dugc chuyén déi va dinh
hudng lai d€ ho trg an ninh luong thuc theo thuc t&
mdi ctia bién d6i khi hdu. CSA bao gébm néng suit,
thich ting va giam thiéu. Trong nghién ctiu nay, than
sinh hoc tit phé€ phu phdm néng nghiép véi bép khi
héa la mot lya chon dé thuc hanh CSA.

- Hé thong bo tao khi sinh hoc va bép lam than
sinh hoc MHH-IAE 003 phtt hop véi quy mo ho gia
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dinh, gitip ngudi dan tin dung cac phu phdm nong
nghiép tai ché. Hiéu qua moi trudng da dugc ching
minh béng cach 4p dung than sinh hoc trén dit canh
tac lua & Bac Liéu... Thi nghiém cho thdy viéc st
dung 1,5 tdn than sinh hoc hodc 3 t4n than sinh hoc
trén moi ha déu lam tdng nang sudt lta va giam 20%
lugng phan bén hoa hoc, tang lgi nhuan cho ngusi
nodng dan va céi thién tinh chat dat.

- Méc du khong thé ngay lap tic thay déi thoi
quen ctia ngudi dan dia phuong trong viéc san xudt
than sinh hoc tli cdc san phdm phy, nhung nghién
ctiu nay da thuc hién mot s6 dong gop dang ké trong
viéc gitp moi ngudi hiéu va tiép can cac cdng nghé
mdi, ting cuong ning luc trong thich tng véi bién
d6i khi hau.
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Efficiency of biochar for rice in Bac Lieu province
Cao Huong Giang, Mai Van Trinh,
Nguyen Van Thiet, Dao Van Thong, Dang Anh Minh
Abstract
This paper presents results of using biochar to improve crop yields and reduce greenhouse gas (GHG) emissions by
improving soil nutrition and carbon fixation in Bac Lieu province. The stove MHH-IAE 003 was operated by using
rice husk, sawdust, peanut husk, maize corn, wood chips for biochar. The biomass from the gasification process could
help to reduce the applied amount of mineral fertilizers and to increase crop yield as well as to improve the quality of
the soil. The control formula used in the study was followed by the local recommendations. The results showed that
the use of 1.5 tons to 3 tons of biochar per hectare increased rice yield and reduced the chemical fertilizer by 20%.

Keywords: Gasifier, biochar, crop residues, Bac Lieu
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NHU CAU SUDUNG NUGC CHO SAN XUAT NHIEN LIEU SINH HQC
TAI VIET NAM VA NHUNG TAC PONG PEN CHAT LUQONG MOI TRUONG NUGC
DPinh Quang Hiéu', Pham Quang Ha'

TOM TAT

Nghién ctiu dugc thuc hién dé€ xac dinh lugng nudc dugc st dung va hiéu qua stt dung dung nudc ctia 2
con dudng san xudt nhién liéu sinh hoc cht yéu tai Viét Nam: sdn xuét ethanol sinh hoc ti sin va khi sinh
hoc tii cdc cong trinh khi sinh hoc va nhiing tac dong ngugc trd lai ctia ching dén chét lugng moi truong
nudc. Két qua cho thdy déi véi quy trinh san xudt ethanolsinh hoc ¢6 hiéu sudt st dung nuéc tuong ting
0,149 m*/M] trong d6 99% lugng nudc dugc st dung cho giai doan canh tac san. D6i véi quy trinh san xuat
khi sinh hoc, hiéu suét stt dung nudc tuong ting 0,005 m’/M]J, cao hon nhiéu lan so véi san xuat ethanol
ti sdn. Tuy nhién, nhiing tic dong tiéu cuc d6i véi moi trudng nudc ti cac cong trinh khi sinh hoc cang

nghiém trong hon.

T khoa: Nhién liéu sinh hoc, ethanol, khi sinh hoc, st dung nudc, chit lugng nude

1. DAT VAN BE

Tiém nang phat trién nang lugng sinh hoc tai
Viét Nam vo cting to 16n khi ma nudc ta van cht yéu
la mét nudc nodng nghiép, ¢ nhiéu loai sinh khéi, c6
diéu kién khi hau dé€ phat trién nhiéu loai cay trong
lam nguyén liéu cho san xudt nhién liéu sinh hoc.
Thuc té, chinh phu Viét Nam di dua ra nhiéu chién
lugc dé phat trién ning lugng sinh hoc v6i muc dich
giam din su phu thudc vao nguén nhién liéu hoa
thach vén dang dan can kiét, ddm bao an ninh ning
lugng va giam thiéu 6 nhiém moi trudng, hudng téi
phat trién dit nudc mot cach bén viing. Hién tai, Viét
Nam dang phat trién 2 hinh thtic san xuét nhién liéu
sinh hoc chinh, d6 la san xuit ethanol sinh hoc tu
sdn va san xudt khi sinh hoc (KSH) tii cac cong trinh
khi sinh hoc. Néu nhu cong nghé KSH da dugc du
nhap vao Viét Nam moét thoi gian dai - hdm khi sinh

hoc hoan chinh d4u tién dugc x4y vao nam 1964
tai Ha N¢i, Ha Nam Ninh va Hai Hung (Nguyen,
2011) va phat trién v6 cung manh mé trong khoang
10 ndm trd lai day thi cong nghé ché bién ethanol
sinh hoc lai tuong d6i méi mé (ndm 2011 mdi ¢
chinh sach st dung xdng E5 thay thé dan cho xédng
A92). Tuong tu cac nganh céng nghiép khac, nudc
14 ngudn tai nguyén dugc stt dung truc tiép cho qué
trinh san xudt cac loai nhién liéu sinh hoc nay. Nudgc
sach sau khi dugc st dung bi nhiém céc chat 6 nhiém
trd thanh nudc thai, nudc thai sau d6 dugce xt ly dé
dat tiéu chuén xa thai va dugc tra lai moi truong tu
nhién. Tuy nhién, lugng nudc dugc st dung co gay
ra nhiing anh hudng lau dai dén tai nguyén nudc,
gy ra su canh tranh truc tiép vé€ st dung nudc véi
cac nganh coéng nghiép khac, nong nghiép va dan
dung ciing nhu chét lugng ctua nudc thai sau khi

'Vién Méi trudng Nong nghiép
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