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Thong tin chung: ABSTRACT

Ngay nhan: 16/09/2013 Objective of the study was to investigate the NH,;" adsorption capacity by
Ngay chap nhan: 23/12/2013 biochar a product from rice husks. Concentration of NH;" and NOs was
investigated in 7 treatments: (1) Soil, (2) Soil+Urea, (3) Biochar+Urea,

Title: (4) Soil+Urea+Biochar 15 t/ha, (5) Soil+Urea+Biochar 30 t/ha, (6)
Nitrogen adsorption capacity Ash+Urea, and (7) Soil+Urea+Ash, with 3 replications at the incubation
of biochar in soil under the time of 1 day, 1, 2, 4, 8 and 12 weeks after incubation. Results showed
aerobic incubation that Biochar and Ash application was able to increase the adsorption of

NH;" (9.6 -11.1% of urea added); however, the amount of adsorption was
Tir khoa: lower after that due to nitrification during the aerobic incubation. The
Biochar, tro, vo trdu, i héo increase of biochar application from 15 to 30 t/ha gave little effect on the
khi, su hd'p phu dam soluble and exchangeable N in soils with time. Further study should be

conducted for better understanding the N adsorption capacity by biochar
Keywords: and ash under the anaerobic incubation, and the volatilization of NH3
Biochar, ash, rice husk, when urea was applied directly on biochar under field condition as well
aerobic incubation, nitrogen as in the relationships with the NH,*, NH; adsorption characteristics of
adsorption capacity biochar.

TOM TAT

Muc tiéu ciia dé tai nham khao sat kha nang hdp phu dam dang NH,* ciia
biochar dwoc san xudt tir trau. Ham lwong dam NH," va NOs hoa tan va
trao doi dwoc khdo sat ¢ 7 nghiém thire: (1) Pat, (2) Pat + Uré, (3)
Biochar + Uré, (4) Pdt + Uré + Biochar 15 tan/ha, (5) Ddt + Uré +
Biochar 30 tan/ha, (6) Tro + Uré, (7) Dat + Uré +Tro 30 tan/ha voi 3
lan lap lai vao cdc thoi diém 1 ngay, I tuan, 2 tudn, 4 tuan, 8 tuan, va 12
tuan sau khi 1. Két qua nghién cuu cho thdy. Viéc bén Biochar va Tro
vdo dat ¢ 1 ngay sau khi it lam gia tang sw hap phu dam dang NH; (9,6 -
11,1% so véi hegng dam bon vao), tuy nhién sw hdp phu nay giam sau dé
do dé bi nitrat héa trong diéu kién 1 thodng khi. Khi gia tang ham lwong
Biochar tir 15 tan/ha dén 30 tan/ha & nghiém thirc ¢é dat va Uré da
khéng anh hwong nhiéu dén su hdp phu dam theo thoi gian. Pé nghi tiép
tuc khao sat thém sy hdp phu dam trong diéu kién i yém khi va su bay hoi
dam dang NH; do pH tang khi bén uré truc tiép vao biochar trong diéu
kién ngoai dong, ciing nhw sy twong tdc voi tinh chdt hap phu NH," va
NH; cua biochar.
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1 GIOI THIEU

Trong nhitng ndm gan déy, viéc san xuét va sir
dung biochar ngay cang dugc quan tam vi kha
ning luu trir carbon bén trong dat, kha ning cai
thién do phi nhiéu dat va giam rira tréi cac chat 6
nhiém ra méi trudng bén ngoai. Biochar dugc dinh
nghia 1a san pham giau carbon duoc san xuit bang
qué trinh nhiét phan chat hitu co 0 diéu kién
oxygen thap va ¢ nhiét do <700°C. Tién trinh nay
giong nhu tién trinh san xudt than cui (charcoal),
nhung diém khéc biét la biochar dugc san xuét véi
muc dich dé bén vao dat (Lehman and Joseph,
2009). Than cui c6 thé dugc tao thanh do qué trinh
nhiét phan hodc do lira chay trong diéu kién tu
nhién. Qua trinh nhiét phan vt liéu hiru co dé san
xudt biochar c6 thé tao ra ngudn ning lwong méi &
dang nhiét va khi gas 1am cho tién trinh nay try
nén quan trong, tuy nhién van dé quan trong hon
1a kha ning sir dung san pham biochar dugc tao ra
sau qua trinh chay vi Biochar dugc xem la dang
carbon bén khi bén vao dat nén ¢ kha ning luu
trit carbon trong dét va biochar c6 kha ning gitr
chat dinh dudng tét hon cic dang chit hiru co
khac, kha ning lam giam rira troi cac chat o
nhiém. Do d6, viéc sir dung biochar bén vao dét
ngay cang dugc quan tam (Lehmann, 2007).

Biochar c¢6 tac dung lam giam sy rira troi dam
thong qua nhiéu co ché. Theo Clough and
Condron, (2010), viéc bon biochar cé tiém nang
anh huong dén chu trinh chit dam thong qua anh
huong dén tién trinh nitrate hoa, ting cudng su
hap phu dam NH;, va dang NH,* trong dit. Theo
két qua nghién ctru cua Lehmann e al. (2003),
trén dat Ferrasol c6 bon phan va biochar, ham
lwong NH," rira troi 14 15 kg NH,* / ha so véi dat
¢6 bén phan nhung trén dat khong bon biochar 1a
55 kg NH4" /ha.

Két qua nghién ctru cua Singh er al.(2010) vé
kha nang giam rua tréi dam khi bon biochar cho
thdy biochar tir gd va phan ga da duoc hoat hoa
lam gidm rua trdi dam ammonium 55 to 93% trén
dat Alfisol va Vertisol so véi ddi chimg. Tac gia
da giai thich hi€u qua cua biochar 1a do kha nang
hép phu gia ting do phan tng oxi hoa trén bé mat
biochar khi bi ldo héa. Nghién ctru cia Hyland et
al. (2010) cho thiy sy rira troi NH,* giam nhe &
cac nghiém thirc bon 2% va 7% biochar tir phé
phim gidy va gd, nhung gia ting & nghiém thic
boén 7% biochar tir phan ga va mat cua ¢ nhiét do
nhiét phan 600°C. Vi vay, theo tac gia ham luong,
loai biochar va nhiét d6 nhiét phan c6 anh hudng
dén hiéu qua cua biochar trong giam sy mat dam
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do rira troi, can nghién ctru tac dung nay khi bon
biochar qua nhi€u vu canh tac.

O ddng bang séng Ciru Long, nghién ctru vé
san xuat va st dung biochar trong cai thién do phi
nhiéu cua dat, dat biét 1a anh hudng cua biochar
dén chu trinh chat dam trong dt va kha niang hép
phy phan dam ciia biochar van con han ché. Do
do6, dé tai “Khao sat kha nang hap phu dam boi
biochar trong diéu kién 0 hao khi” duoc thuc hién
nhim xac dinh su chuyén bién céac dang dam
NH,*, NO;™ hoa tan va trao ddi theo thoi gian va
su hép phu dam cta Biochar tir vo triu, 1am co s&
cho viéc tng dung Biochar trong cai thién d phi
nhiéu dét va giam sy mat dam ra méi truong.

2 PHUONG PHAP NGHIEN CUU

2.1 Vit liéu nghién ciru

Pat nghién ctru thuéc nhom dat phu sa ven
song, trong mau, ¢6 pHmo (1:25) 12 5.59, sa chu sét,
duoc 1ay tai Huyén Chau Thanh A, tinh Hau
Giang.

Biochar tir vo trau dugc st dung trong thi
nghiém dugc san xuét bang 10 TLUD (Top lit Up
Draft) thiét ké tai Khoa Cong ngh¢, Truong Dai
hoc Cén Tho, ¢6 thanh phén dugc trinh bay trong
Béang 1.

Bang 1: Tinh chét biochar va Tro tir vé triu

Chi tiéu Binchar  Trovd
Vo trau trau
pHino (1:2.5) 10.0 8.52
EC, mS/cm 3.27 2.21
Chit hitu co, % 50.0 46.10
N tong s6, % 0.15 0.46
Lan tong s6, % P,0s 0.94 0.79
Kali tong s0, % K>0 0.6 0.99

v Tro ti vo tréy duwoc san xudt theo cach dot boi lo q‘ét
frau truyén thong cua hg gia dinh tir cung nguon trau
dung dé san xuat biochar

2.2 Phwong phap nghién ctru

2.2.1 B6 tri thi nghiém

Thi nghiém duoc thyc hién gdm 7 nghiém thtrc
voi 3 lan 1§1p lai va duoc quan sat tai 6 thoi Qiém 1
ngay, 1 tuan, 2 tuan, 4 tuan, 8 tuan, va 12 tuan véi
cac nghiém thuc: (1) bat, (2) bat + Uré, (3)
Biochar + Uré, (4) Pat + Uré + Biochar 15 tan/ha,
(5) bat + Uré + Biochar 30 tan/ha, (6) Tro + Uré,
(7) bat + Uré +Tro 30 tan/ha.

Luong Uré bon la 0.00026 mgUré/2g dét
trong Umg 60 mgN/Kg (120 KgN/ha), ncu gia
dinh dung trong cta dat1a 1 g/cm?.
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Luong Biochar va Tro ¢ nghiém thic 3 va 6
tuong ung véi lugng dat cho vao & cac nghiém
thire 12 2 g (lvong dét st dung dé 1 12 2 g). Luong
biochar & nghiém thirc bon 15 tn va 30 tin/ha 1an
luot 14 15 mg va 30 mg/2 g dét.

2.2.2 Phuong phap u

Can 2 g dat da qua ray 2 mm va biochar vao
ong ly tdm sau do tron déu. Do lwong Uré cho vao
moi ong ly tim rét thap (0.00026 mg), do do téng
luong Uré can boén duge hoa tan voi tong lugng
nude, sau d6 cho dung dich gdm Uré va nudc vao
dét (2 g) dé dat 4m do khoang 60-70% am do bio
hoa. Tron déu va cho vao chd tdi. Thém nude
thuong xuyén dé gitr dt c6 4m do phu hop.

2.2.3 Cac chi tiéu theo doi

Céc chi tiéu theo ddi bao gdm (1) pH cua miu
U O ti 1¢ dat:nudce 1a 1:10, (2) ham lugng dam NH-
4" va NOs hoa tan va trao dbi theo thoi gian U dé
danh gia su thay d6i giita cac dang dam trong qua
trinh @ va (3) phan trim hip phu dam so véi luong
dam bon vao boi Biochar ¢ thoi diém 1 ngay sau
khi 0 va 1 tudn sau khi @, va (4) luong NH," hip
phu/kg Biochar dugc tinh nhu sau:

— % hip phu dam boi biochar so véi luong
dam bén vao = (NB— N()B)/ Nr*100
Trong do:

Ng = mgN/7kg dam dang NH.", NOg'hoaflc
NH4;+NOs™ trao d6i ¢ nghiém thuc Pat + Uré
+Biochar (c6 bon Biochar)

Nos = mng/kg dam dang NH4", NOs hodc
NH4+NOs™ trao d6i ¢ nghiém thic Pat + Uré
(khong bon Biochar)

Nr = lugng dam bon vao (60 mgN/kg)

— Luong N-NH;" hap phu boi biochar
(mg N/kg Biochar)= (Nag— Nagg)/B
Trong do:

N la trung binh dam NHjy trao déi o thoi
diém 1-7 ngay sau khi 4 ¢ nghiém thirc Bat + Ur¢,
¢6 bon Biochar (mgN- NH4" /kg dat)

va Neog 12 trung binh dam NH, trao déi o
thoi diém 1-7 ngay sau khi u ¢ nghiém thue Dat +
Uré, khong bon Biochar (mgN- NH4* /kg dat),

B 1a lugng biochar bon vao cho 1 kg dat
(bon 15tan biochar/ha twong duong bén 7.5 g
biochar/kg dat néu gia dinh khoi lugng 1 ha dat c6
d6 day 20 cm, dung trong 1 g/cm® 1a 2000 tan dat)

Su hip phu dam boi Tro ciing dwoc tinh
tuong tu.
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bam NH;" va NOs duoc trich bé'mg KCI1 2M ti
1¢ datmude 1a 1:10, lac trong 1 gi¢ va xac dinh
bang phuong phdp so mau ¢ bude song 650 nm
d61 v&i NH4" va 540 nm d6i véi NOs™ .

3 KET QUA VA THAO LUAN

3.1 pH cia miu i ¢ cac nghiém thirc

Két qua cac gia tri pHmo 6 thoi diém 1 ngay
sau khi u cua cac nghiém thuc duoc trinh bay ¢
Béng 2. pHio duge xac dinh & ti 18 dat: nude cia
mau u 1a 1:10 dé danh gia pH thuc té cua cac miu
i khi trich, tir d6 dé co thé danh gia thyuc té anh
huong cua pH dén sy thay d6i cac dang dam
NH4", NO; theo thoi gian.

Bang 2: pHuzo cua cac nghiém thirc ¢ ti 1€ trich
dat: nwoce 1:10

Nghiém thirc pHunzo (1:10)
1.bat 5.79
2.Dat + Uré 5.80
3. Biochar + Uré 8.88
4 P4t +Uré + Biochar 15t 5.88
5.Déat +Uré + Biochar 30t 5.87
6.Tro + Uré 10.15
7.4t +Uré + Tro 30t 6.10

Két qua trinh bay & Bang 2 cho thiy do
biochar va tro c¢6 pH cao, nén viéc bon biochar va
tro vao uré nhung khong c6 dét, & nghiém thirc 3
(Biochar + Uré) va nghiém thtc 6 (Tro + Uré) da
lam ting cao pH mau u (pH=8.88 va 10.15, theo
thr tyr). Tuy nhién viéc bon biochar va tro vao uré,
nhung c6 dat di lam gia taing pH mau u khong
dang ké. pH mau t ¢ nghiém thirc 4 (Pat +Uré +
Biochar 15t), nghiém thic 5 (Dat +Uré + Biochar
30t) va nghiém thac 7 (Dat +Uré + Tro 30t) la
5,88, 5,87 va 6,10, theo thir tw. Diéu nay cho thay
do dit co kha ning dém nén pH khong gia ting
nhiéu nhu khi bén Biochar hodc Tro vao uré ma
khong c6 dit. Do d6, néu bén Uré tiép xuc truc
tiép v6i Biochar trong didu kién dong rudng, uré
bi thiy phan cho ra dang NH3, s& lam su mat dam
dang NHj3 gia tang do pH Biochar dat cao.

3.2 Su chuyén dédi giira cac dang dam NH4"
+ NOs hoa tan va trao doi theo thoi gian

3.2.1 Swthay doi tong lwong dam (NH,* +
NOs héa tan va trao doi) theo thoi gian

Két qua tong ham luong dam hoa tan va
trao d6i ¢ cac dang (NHs" + NO3) cia céc
nghiém thirc thay doi theo thoi gian duge trinh bay
o Hinh 1.
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Hinh 1: Téng ham lwong dam dang (NH4" + NOs") hoa tan va trao doi
ciia cac nghiém thirc thay doi theo thoi gian

Thanh sai s6 trén do thi biéu thi gid tri sai s6 chudn (SE)

Két qua Hinh 1 cho thiy & nghiém thirc 3
(Biochar + Uré) va nghiém thic 6 (Tro + Uré€)
tong lugng dam dat thap nhit (3-12 mgN/kg).
Diéu nay c6 thé do sy thuy phan dam uré khong
xay ra hodc xay ra kém trong diéu kién thi
nghiém. Tuy nhién can luu y trong diéu kién dong
rudng, viéc bon uré truc tiép vao biochar c6 pH
cao c6 thé x4y ra su mit dam dang NH; khi uré bi
thiy phan trén bé miat ruong. O nghiém thirc 1
(Pat) mic du khong bon Uré nhung téng lugng
dam van dat cao hon (33-108 mgN/kg); cac
nghiém thirc con lai nghiém thuc 2 (Dét + Uré), 7
(Dat + Uré + Tro) va cac nghiém thuc 4,5 (Pat +
Uré + Biochar 15 tin/ha, 30 tén/ha) dat cao nhat
(80-190 mgN/kg) qua cac thoi diém.

Nhin chung, theo thdi gian & cac nghiém thuc
uré bon vao Biochar hodc Tro khong co dat thi
ham lurong dam khong gia tang (4-5 mgN/kg) hoac
¢6 thé giam (5.5-3 mgN/kg). O cac nghiém thirc
Pit va Ure, nghiém thuc Pit va Uré co bon
Biochar hodc Tro thi ham lugng dam tang theo
thoi gian (33-190 mgN/kg). Sy gia tang nay 1a do
su khoang hoa trong dat theo thoi gian. Tc do gia
tang dam dat cao nhat & 2 tuan sau khi u va gia
tang cham dan dén 12 tuan sau khi 0.

3.2.2 Swthay doi dang dam NH,* (hoa tan +
trao doi) theo thoi gian

Két qua tong ham lugng dam dang NH," (hoa
tan + trao d6i) ctia cac nghiém thirc thay dbi theo
thoi gian dugc trinh bay ¢ Hinh 2.
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Hinh 2: Sy thay doi ham lugng dam dang NH.* (hoa tan + trao doi)
cia cac nghiém thirc thay doi theo thoi gian

Thanh sai s6 trén do thi biéu thi gid tri sai sé chudn (SE)
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Két qua Hinh 2 cho thdy nhin chung tong
luong dam dang NH4" (hoa tan + trao (101) cua cac
nghiém thic dit va nghiém thue dat c6 bon
biochar va uré tang tir thoi diém 1 ngay den thoi
dlem 1 tudn va sau thoi diém 1 tuan, dén tudn 2 va
tudn 4 ham lugng dam dang NH4" (hoa tan + trao
d6i) ctia tit ca cac nghiém thirc bat ddu giam va 6n
dinh dén thoi diém 12 tudn sau khi u. Su giam
ham luong dam dang NH,* (hoa tan + trao ddi)
sau 1 va 2 tudn sau khi @ 12 do sy nitrat hoa
chuyén NH,* thanh NO;" trong diéu kién u thoang
khi cua thi nghiém.

Ham lugng dam dang NH4* (hoa tan + trao
dbi) cua cac nghiém thirc chi c6 biochar/tro va
uré tai thoi diém 1 ngay dat thdp (5 mgN/kg va
3 mgN/kg, theo thtr tu). Qua cac thoi diém nhin
chung ham luong dam dang NH4" (hoa tan + trao
d6i) ciia 2 nghiém thtrc trén c6 bién dong nhung
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khong dang ké tir thoi diém 1 ngay (3-5 mgN/kg)
dén thoi diém 12 tudn (1-3 mgN/kg) sau khi 1.
Diéu nay co thé do su thiy phan dam uré khong
xay ra trong diéu kién thi nghiém nhu da giai thich
& phan trén.

3.2.3 Swthay doi ham luwong NO5s™ (hoa tan +
trao doi) theo thoi gian

Két qua Hinh 3 cho thiy nhin chung theo thoi
gian ¢ nghiém thuac Uré bon vao Biochar va Tro
khong co dét thi ham lwong dam dang NOs™ (trao
d6i + hoa tan) co bién dong nhung véi lugng
khong dang ké (0.5 — 4 mgN/kg) do ham luong
dam thap & nghiém thirc nay, con & nghiém thirc
Dét va Uré bén vao dat va Biochar hogc Tro thi
ham lugng dam dang NO; (trao ddi + hoa tan)
tang theo thoi gian (tir 17 dén 186 mgN/kg), do su
nitrat hda dam trong qua trinh 0.
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Hinh 3: Sy thay doi ham lwgng dang NOs (trao doi + hoa tan)
cia cac nghiém thirc thay doi theo thoi gian

Thanh sai s6 trén do thi biéu thi gid tri sai sé chudn (SE)

Tom lai, tong ham lwong dam (NH,;* + NOs)
dat cao nhat ¢ thoi diém 2 tuan sau khi u. Trong
qua trinh 0 hao khi da xay ra qua trinh nitrat hoa
lam chuyén bién dang NH,* thanh dang NO;" theo
thoi gian. Ké qua nghién ctu cua Arezoo
Taghizadeh-Toosi(2011) ciing cho thiy ham lugng
NH,4" gia ting & 21 ngay sau khi 0 va giam dan
dén 65 ngay sau khi i & cac nghiém thirc Uré, Dat,
va Uré bon vao dit tron 15 tan va 30 tdn Biochar
trong mau dat & thi nghiém déng rudng. Trong khi
do, ham lugng NOj™ cling gia ting ¢ 21 ngay sau
khi 0 dén 44 ngay sau khi 0 va sau d6 giam dan,
¢6 thé trong diéu kién thi nghiém & ddng co c6 sy
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khtr nitrat xay ra. Trong diéu kién thi nghiém, c6
thé sy thiy phan dam uré khong xay ra khi tron
uré vao Biochar hodc Tro. Tuy nhién can luu y
trong diéu kién dong rudng, viéc bon uré truc tiép
vao biochar, hodc do tac dung gia tang pH cua
biochar khi bon vao dat, co thé lam gia ting su
mét dam dang NH; khi uré bi thity phéan trén bé
mit ruong, do pH cia Biochar va Tro rat cao
(PHBiochar = 8.32, pHrwo = 9.53), s& thuc ddy qua
trinh bay hoi NH; nhanh hon. Chen et al. (2012)
bao cdo su gia ting bay hoi dam dang NH; khi
bon biochar vao cin bauxite didu chinh pH =5. Do
do, tac gia da két ludn sy twong tac giira sy gia
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tang pH va tinh chéat hap phu NH4" va NH; s& anh
huong dén dong thai cia NH,'va NH; trong vét
liéu bauxite nghién ctru. Piéu nay cho thiy anh
huong tuong tic cia sy gia tang pH khi bon
biochar vao dét va dén sy bay hoi NH; va tinh chit
hap phu NHs*va NH; cua biochar d6i véi cac ky
thut bon biochar can duoc tiép tuc nghién ctru.

3.3 Kha niing hip phu dam béi Biochar
theo thoi gian

Pé khao sat sy hép phu dam boi Biochar theo
thoi gian can khao sat tong lwong dam (NH4" +
NO5Y) trao d6i va dam NH,* trao d6i hip phu boi
dét c6 bon Biochar hodc Tro.

3.3.1 Swthay doi ham lwong dam (NH;* +
NOs) trao doi theo thoi gian

Két qua trinh bay & Hinh 4 cho thiy nhin
chung & nghi¢ém thirc Uré bon vao Biochar hoac
Tro ¢6 ham lugng dam (NH4" + NO5") trao doi dat
thap nhét (tir 0.742 mgN/kg dén 6.842 mgN/kg).
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O nghiém thirc Dat du khong bon Uré nhung
ham lugng dam (NH," + NOy) trao dbi van dat
cao & 2 thoi diém 1 ngay (15 mgN/kg) va thoi
diém 1 tuan (27 mgN/kg), sau d6 ham luong
dam (NH;* + NO5) trao d6i cua nghiém thirc bét
dau giam ¢ cac thoi diém 2 tuan (13 mgN/kg) va 4
tuan (9 mgN/kg) sau d6 ham luong dam (NH4" +
NO;) trao doi cia nghiém thic nay thay
d6i khong dang ké dén thoi diém 12 tudn
(14 mgN/kg).

O cac nghiém thirc Dat bon Uré va Uré bon
vao DAt tron v6i Biochar hodc Tro thi téng ham
lwong dam dat cao nhit & cac thoi diém 1 ngay (tir
54 mgN/kg dén 65 mgN/kg),1 tudn (68 mgN/kg —
71 mgN/kg) va thoi diém 2 tuan (33 mgN/kg — 47
mgN/kg) nhung dén thoi diém 4 tudn thi ham
luong dam (NH4* + NO3) trao doi giam thap (9
mgN/kg — 15 mgN/kg), tiép theo & cac thoi diém
sau thay d6i khong dang ké dén thoi diém 12 tudn
(19 mgN/kg — 25 mgN/kg).
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Hinh 4: Sy thay déi ham lwgng dam (NH4* + NO3’) trao dbi ciia cac nghiém thirc theo thoi gian

Thanh sai s6 trén dé thi biéu thi gid tri sai $6 chudn (SE)
3.3.2 Swthay doi ham lwong dam NH,* trao
doi cua cdc nghiém thirc theo thoi gian
Két qua Hinh 5 cho thdy nhin chung khuynh
hudng bién dong theo thoi gian cua dam NH,4" trao
do6i tuwong tg nhu sy thay d6i ham lugng dam
(NH4" + NOy") trinh bay & Hinh 5.

O cac nghiém thic Pt bon Uré va Uré bon
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vao Dit trén v6i Biochar hodc Tro thi téng ham
luong dam dat cao nhat & cac thoi diém 1 ngay (tir
53 mgN/kg dén 62 mgN/kg),1 tuan (tir 62 mgN/kg
dén 65 mgN/kg), giam ¢ thoi diém 2 tuan (tir 21
mgN/kg dén 30 mgN/kg) va giam thap & thoi diém
4 tudn (tir 3 mgN/kg dén 8 mgN/kg) va tiép theo &
cac thoi diém sau thay doi khong dang ké dén thoi
diém 12 tuan (tir 2 mgN/kg dén 4 mgN/kg).



Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 29 (2013): 52-59

——1.D4t
—=—2.PA4t+Uré

—A— 3. Biochar + Uré

—¢ 4 DAt +Uré + Biochar 15t

—x— 5.DAt +Uré + Biochar 30t

—e—6.Tro + Uré

——7.D4t +Uré + Tro 30t

0 2 4 6 8

— 180

~O

T 160 1

o 140

= 120

z 2100

2 O

Z E 80

£~ 60 V'\
2 40

E 2 ﬁ
T 0

Thoi diém (tudn)

10 12 14

Hinh 5: Sy thay di ham lwong dam NH4* trao déi ciia cac nghié¢m thirc theo thoi gian

Thanh sai sé trén do thi biéu thi gia tri sai $6 chuén (SE)

3.3.3  Phan tram hap phu dam so véi lvong
dam bon vao boi biochar

Két qua phan trim hap phu dam so véi lugng
dam bon vao ¢ cac dang NH4" trao ddi, NOs™ trao
ddi, NH4" + NO;5" trao ddi béi Biochar va Tro duoc
khao sat & giai doan 1 ngay sau khi @ va 1 tuan sau
khi G vi ¢ cac giai doan sau d6 ham lugng dam
NH," trao ddi giam thép do su nitrat héa nén sy
hap phu dam dang NH4* khong dang ké.

Bang 3: Phén trim dam héip phu béi Biochar
va Tro ¢ ciac dang NH4", NO3, va
NH4" + NO3-

% dam hip phu béi Biochar va Tro
& cac dang

1 ngay 1 tuin
Dang NH4" trao doi
Biochar 15t/ha 9.6 2.2
Biochar 30t/ha 13.4 -1.8
Tro 30t/ha 11.1 2.9
Muc ¥ nghia (5%)  nsV ns
Dang N NO3- trao doi
Biochar 15t/ha 0.4 2.7
Biochar 30t/ha 2.1 5.5
Tro 30t/ha -0.1 0.5
Muc y nghia (5%)  ns ns
Dang NH4" + NO3- trao doi
Biochar 15t/ha 10.1 4.9
Biochar 30t/ha 15.6 3.7
Tro 30t/ha 11.0 33
Mt y nghia (5%) ns ns

Uns (not significant): khong cé ¥ nghia thong ké (phép
thir Tukey)
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Két qua Bang 3 cho thiy % dam hip phu ¢
dang NH," boi Biochar va Tro & giai doan ban dau
twong ddi cao ¢ thoi diém 1 ngay sau khi bon va
giam thap ¢ thoi diém 1 tudn sau khi bon do ¢6 sy
chuyén hoéa thanh dang NOs™ va su hép phu dam &
dang anion NOs™ dat thip hon. O nghiém thirc c6
Biochar su hap phu dam dang NH,* dat 9,6 -13,4
%, va nghiém thirc c6 Tro dat 11,1%. Su hap phu
dam dang NO;™ boi biochar va tro dat thdp, cao
nhit dat 5,5% va 0,5% theo thir tw. Sy hdp phu
dam dang NH4" + NOs™ boi biochar va tro dat cao
nhét & 1 ngay sau khi @ dat 15,6 % va 11% theo
thr ty; va dat thap hon ¢ 1 tun sau khi o 12 4,9 va
dén 3,3% bdi biochar va tro, theo thtr tu. Tuy
nhién, khong c6 sy khac biét c6 y nghia thong ké
vé % hép phu dam ¢ cac dang bai tro va biochar.

Bing 4: Lwong dam hip phu béi biochar

NHs hip  NH4*

n . hu ' hap phu
Nghiém thurc (n{)g /:kg (nll)g‘/)k.g
dat) biochar)

Pét +Uré + Biochar 15t 6.42 857
Pét +Uré + Biochar 30t 7.53 502
Pét +Uré + Tro 30t 7.55 503

Y Liong NH* hdp phu boi biochar trung binh ¢ 1-7
ngay sau khi v

Két qua nghién ctru & Bang 4 cho thiy trong
diéu kién thi nghiém Biochar va Tro ¢ kha ning
hap phu trung binh 502-857 mg NH,"/kg biochar
bon vao ¢ thoi diém 1-7 ngay sau khi 0. Sau thoi
diém nay lwong NH,* giam rét thip do sy nitrat
hoa. Két qua nay twong tu v6i két qua nghién ciru
cua Eldridge et al. (2010). Eldridge et al. (2010)
da két luan kha nang giit NH4" 1a khoang 909
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mg/kg biochar (khoang 1 kg/tdn biochar) va khi
bon biochar & s6 lugng 16n (dén hang trim tén) s&
¢6 kha ning giam mat dam & dang NH,* trude khi
bi nitrat hoa.

4 KET LUAN VA DE XUAT

Viéc bon Biochar va Tro vao dit c6 thé lam
gia tang sy hip phu dam dang NH,", tuy nhién sy
hap phu nay thap va dé bi nitrat hoa trong didu
kién 1 thoang khi. Khi gia tang ham lugng Biochar
tir 15 tAn/ha dén 30 tdn/ha & nghiém thirc co6 Dét
va Uré trong diéu kién phong thi nghiém da khong
anh huong nhidu d&n su hap phu dam theo thoi
gian. Két qua nghién ctu cho thay Biochar tir vo
trdu co pH cao, do do can luu y viéc bon dam tiép
Xuc truc tlep v6i biochar trong diéu kién ngoai
ddng c6 thé 1am gia tang su bay hoi NH; khi uré bi
thity phan. Dé nghi tlep tuc khao sat thém sy hap
phu trong diéu kién u yém khi dé xac dinh rd hon
kha ning hap phu dam NHj*ctia Biochar va Tro.
Anh huéng twong tic cua su gia ting pH dén sy
bay hoi NH3 khi bon biochar c6 pH cao va tinh
chat hép phu NH,* va NH; cua biochar ciing can
duoc tiép tuc nghién ciru.
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