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TOM TAT

Than sinh hoc c6 kha ning cai thién d6 phi nhiéu cho dt di nhan duoc sy quan tim déng
ké trong phat trién nong nghiép bén vitng. Than sinh hoc anh hudng dén sy thay d6i N-NH4*
trong dat da dugc cong nhan. Nghién ctu khao sat dic tinh cta than sinh hoc ¢6 ngudn géc tir
rom ra dugc ché tao & cac nhiét do khac nhau va kha ning hap phu dam amoni cua dat xam
(Cu Chi, TP. HCM) duoc bd sung than. Rom ra sau xtr Iy dugc nung & cac nhiét do 300, 450
va 600 °C véi toc d6 gia nhiét 10 °C/phit va thoi gian tiép xuc 1a 2 gio. Dat (mau déi ching)
va dét bd sung 5% than sinh hoc sau diéu ché duoc can bang véi dung dich NH4* & cac ndng
d6 khac nhau. Céc tinh chét hoa Iy cua dat (pH, %OC, ham lwong NH4*, d6 4m) va than (hiéu
suat thu hoi, OC, pH, pHpz, $6 nhém H*, OH") da duoc phén tich. Két qua ciing cho thay viéc
bd sung than sinh hoc 1én dat xam lam giam kha ning hap phu NH4* va than sinh hoc duoc san
Xut & nhiét do thap thi giam it hon. C4c qua trinh hap phu NH,* tuén theo mé hinh dng nhiét
Langmuir (R? khoang 0,90-0,97) va Freundlich (R? khoang 0,94-0,98), cu thé, dung luong hap
phu NH,* téi da 1én dat (miu d6i chimg) va dat c6 bd sung 5% than nung ¢ 300, 450 °C lan
luot 12 8,87; 2,96 va 2,71 mg/g. Do d6, can kiém soat luong phan bon dam amoni khi két hop
véi than sinh hoc, tranh bon thira gdy 6 nhiém méi truong va gy ngd doc cho ciy trong. Két
qua nghién ciru da cho thay vai trd cta than sinh hoc trong viéc diéu chinh tinh 6n dinh cua
ammonia trong cac hé théng san xuit néng nghiép.

Tir khéa: Dam NH4*, hap phy, rom ra, than sinh hoc.

1. GIOI THIEU

DPam amoni (NH.*) 1a ngudn chinh cung cip dinh dudng N cho dat. NH,* trong tirng loai
dat thay d6i khac nhau do pH, thanh phan khoang va chat hiru co [1]. Véi dét co dién tich
dwong khi pH < pHpc (pH tai diém c6 dién tich bang 0) thi ¢6 thé hip phu NH,* tir phan bon
va viéc hap phu NH.* s& phu thudc vao su trao ddi cac ion duong trén bé mit va luong NH,*
trong dung dich [2, 3].

Than sinh hoc 1a san pham dugc san XUat tir cac phu phim nong nghiép bang phuong
phap nhiét phan trong diéu kién yém khi & nhiét do > 300 °C. Nguyén liéu thd dé diéu ché
than sinh hoc rat phong phu, vé co ban, bt ky dang vat liéu hitu co ndo ciing c6 thé bi nhiét
phan. Nguyén liéu tho phd bién cho than sinh hoc, chii yéu bao gom rom, laa mi, rom ngd,
dam gd, vo hat dua, vé dau phong, trau, phan gia stic va gia cam, chat thai nha bép, bun thai,
VO trai cay [3, 4]. Rom la san pham phu trong néng nghiép lua nudc, riéng d6i véi Viét Nam,
theo bao cdo cua B Nong nghiép va Phat trién nong thon, nim 2006, nude ta c6 khoang 30
triéu tn rom ra [5], san pham phu nay thuong duoc dét, G sinh hoc. Tuy nhién, viéc ndy s&
dan dén 1am tang lugng phat thai khi nha kinh 1én dang ké, gdy nguy co nong toan cau [6].
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Hon nit, C4c thong s6 diéu ché nhu: nhiét d9, thoi gian luu va tde d gia nhiét, ngudn goc
nguyén liéu, kich c& vat liéu cling s€ anh huong den cac tinh chat hoa 1y, hiéu suat thu hoi cua
than sinh hoc [7] va kha nang hap phu cua NH4* [6].

Tuy nhién, bao cao cua Liang et al. cho réng cac loai than sinh hoc khac nhau c6 tac dong
khac nhau dén sy hap phu NHs" va cac co ché hap phu khac nhau [8]. Do do, cac nghién ctru
vé anh hudng nhiét do diéu ché than sinh hoc c6 nguon géC tir rom ra, san pham phu trong san
Xuit laa & huyén Cua Chi, TP. HCM Ién céc tinh chat hoa 1y, hiéu suit thu hdi caa than sinh
hoc va kha nang hap phu NH,* khi tng dung cai tao dat con rét thiéu théng tin. Muc tiéu chinh
ctia nghién ctru nay 1a dénh gia hidu qua ché tao than sinh hoc tir rom ra tng dung hap phu
NH,* trong dat dé nang cao hiéu qua sir dung dat xam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thu miu

Mau rom duoc ldy trong thang 12/2018, vira thu hoach & mét ho trong lta & huyén Ca
Chi, Tp HCM (10°58'17,8"N; 106°34'29,8 E), duoc lam khé so bo, cit nho <5Smm va sdy kho
trong ta sdy ¢ 60 °C trong 24 gio [9]. Pat dugc lay tai xa Tan Thanh Pong, huyén Cu Chi, Tp.
HCM duoc lya chon tir khu vuc trong hoa mau, vi tri liy 1a dat phi nong nghiép, khong bon
phan trong thoi gian dai. Do sau 14y mau tir 0-10 cm, khu vuc lay miu ¢6 dudng kinh 10m,
ldy 5 miu & 4 goc voi tam duong chéo va tron ldy 1 mau tong hop. Mau dat sau khi liy can
bao quan trong tdi nilon polyetylen. Sau d6 duoc lam kho trong khong khi, nghién nho va qua
rdy 2 mm bao quan lanh trong tii polyetylen dung cho thi nghiém va phan tich. Xac dinh dung
trong, ty trong theo TCVN 6863:2001, pH va hoa hoc bé mit (pHzc) theo Tran Thi Ta [10],
cachon hitu co (OC) ctia than va dat theo phuong phap Walkley Black [11], s6 nhom H* va
OH- theo Cheung et al. [12], NH4* dugc xac dinh theo TCVN 6179-1:1996.

2.2. Thiét ké thi nghiém

2.2.1. Dung cu va héa chdt thi nghiém

Céc hoa chit sir dung trong thi nghiém 1a loai tinh khiét phan tich ctia Merck va Trung
Quéc bao gébm: CaCl,6H,0, (NH4),S04, NaOH, HNOs, NaOH, H,0.. Nong d6 dung dich luu
trir 1a NH,* 1000 mg/L. Nudc st dung 1a nuéc cit qua loc bing may loc nude siéu sach Model:
EASYpure Il RF cia Thermo Scientific - USA. Dung cu thi nghiém phai dugc lam sach truéc
khi sir dung bang cach d6 day axit nitric 1M trong it nhit 24 gio va sau d6 xa sach bang nuéc
khtr khoang [13].

2.2.2. Thiét ké thi nghiém

Piéu ché than mo phong theo nghién ciru ctia Yoo et al., khi d6 rom ra sau xu 1y dugc
nung trong 16 nung & 3 nhiét d6 1a 300, 450, 600 °C. Téc d6 gia nhiét duoc 1ap trinh 10 °C/phut
cho dén khi dat dugc nhiét d6 mong mudn, luu gii trong 2 gio va dugc 1am ngudi ty nhién
trong 10 nung. Mau than sau khi diéu ché dugc nghién nho qua rdy 1 mm va luu trir trong tai
polyetylen kin, bao quan & 4 °C [14]. Cac mau than sinh hoc sau d6 duoc sir dung dé xac dinh
pH, pHpze, OC, s6 nhom H*/OH- va st dung cho thi nghiém khao sat cin bang.

Thi nghiém danh gia kha nang hap phu NH,* trong dat bang than sinh hoc thu dugc duoc
tién hanh nhu sau: dit 3,0 g mau dat (gdm mau dat khong b sung than sinh hoc 1am mau ddi
chimg va dat ¢6 b sung 5% than sinh hoc) vao 30 mL dung dich CaCl, 0,01 M c¢6 chira 0 dén
200 mg NH,*/L [2]. Hai giot chloroform da dugc thém vao cac miu dit dé ngan chan hoat
dong cua vi sinh vat [15]. pH dung dich khéng diéu chinh va giit nguyén trong qua trinh thi
nghiém, dao dong khoang 5,0-5,5. Tt ca cac mau duoc lac bang may lac GFL 3005 véi tc
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d6 300 vong/phut & nhiét do phong trong 2 gio (Thoi gian da dugc khao sat 1a du dé su hap
phu NH4* dat dén trang thai can bang, dwoc xac dinh bang thi nghiém so bo). Sau lic, mau
dugc ly tim (5000 vong/phut) trong 10 phut va duoc loc. Nong d6 NH,* cua dung dich can
bang sau d6 duoc xac dinh theo TCVN 6179-1:1996.

2.3. Xir ly dir li¢u thi nghiém
2.3.1. Tinh todn két qud

Tinh toan hiéu suat thu hoi than:

o .. khoilwgng sau diéu ché
% hiéu sudt thu hoi = — ————— %100 1)
Khoi lvong mau kho

Tinh toan pHy, cta than:
ApH = (pH¢ — pH;) (2)
Trong d6, pHi va pHg 1a gia tri do pH ban dau va sau khi cho than vao dung dich mudi
KC10,01 M.
V& ApH theo d6 pH ban dau, pHpzc 14 diém ma duong cong ApH vuot qua dudong ApH =0 [10].
Tinh toan can bang hap phu:
Dung luong hip phu:
Co—C).V
g = L= -V 3)
m

V6i: V 1a thé tich dung dich (L); m 1a khi lrgng mAu rin (dat hay dat bo sung than) (gam);
Co la nong d6 NH4* ban dau (mg/L); Ci la nong d6 NH4* tai thoi diém can bang (mg/L);

Phuong trinh ddng nhiét Langmuir [16, 17]:
1 1 1 1
+ J—
CIL KLqO C do

V& 1/q; theo 1/Ci, phuong trinh ¢6 dang y = ax + b, qua d6 c6 thé xac dinh qo va xem xét
su phu hop cua dudng ding nhiét hap phu.

Phuong trinh dang nhiét Freundlich [18]:
g = y/m = Ke.Ci™

(4)

Hay:
1
Logq; = n—logCi + logKr (5)
F

Trong d6: qo, gi 1a dung lwong hdp phu NH4* cuc dali, tai thoi diém can bang mau i,

K¢ 1a hang s6 hap phu Langmuir (L/mg).

Kr va 1/nf 14 cac hing sb caa phuong trinh dang nhiét hap phy Freundlich

V& logq; theo logCi dé xem xét sy phut hop cta dudng dang nhiét hap phu.
2.3.2. Xu Iy 56 lidu

S lidu duoc thu thap va xtr ly thong ké bang phin mém c6 trong Microsoft Exel. Dé
giam thiéu cac ngudn dan dén sai sb, mau lap di duoc st dung trong cac phan tich dé danh gia
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d6 chinh xac va sai léch. Cac thi nghiém va phan tich déu duoc I3p lai 3 1an. SPSS 20.0 duoc
str dung dé xac dinh tinh dong nhat cua phuong sai, xac dinh su sai khac cac gia tri trung binh
gilta cac thi nghiém véi gia tri p < 0,05 bang Tukey’s test post hoc khi Sig > 0,05 hoic
Tamhane khi Sig < 0,05 [19].

3. KET QUA VA THAO LUAN
3.1. Thanh phan va tinh chét cia miu dit

Két qua phan tich mau dat dugc trinh bay ¢ Bang 1, dét co6 @6 am thap 2,87%, co thé do
mau thu vao mua kho, dung trong 1a 1,5 g/cm?, két qua ciing tuong dong v6i nghién ciru cua
Vi Thuy Duong va cong su cho dung trong 1a 1,53 g/cm? cho miu dét thu ¢ thanh pho Hb Chi
Minh [20]. Dat xam da phan la dat axit ma pH theo thuc nghiém xac dinh 13 6,2 ¢6 thé do day
1a d4t khong trong trot nén khong co bd sung phan bon vo co. Tuy nhién, pHpze cua dat thap,
chi c6 4,5, ¢ thé do dat chira nhiéu nhom Al, Si,... va chat hitu co nén lam cho pHpc c6 trong
dat bi giam xubng. DAt tai noi nghién ctru c6 d6 x6p 46,6% thudc loai dat chat. Két qua xac
dinh NH4* 1a 11,2 mg/kg cho thay thap hon so v&i dat do bazan & Piak lak, dao dong trong
khoang 20-40 mg/kg [21] va xap xi véi mot s6 ving & Tién Giang dao dong 18-44 mg/kg [22].

Bang 1. Thanh phan va tinh chat mau dat Cua Chi

Chi tiéu Pon vi tinh Két qua SD
Do am % 2,87 0,05
pH (H:0) 6,24 0,04
PHpzc 4,50 0,08
Ti trong g/cm? 2,81 0,07
Dung trong g/lem3 1,50 0,00
Do x6p % 46,6 0,5
Nhom chic H+ mmolH*/g 0,44 0,12
Nhém chiac OH mmolOH/g 0,31 0,10
Ham lugng OC % 5,47 1,83
Ham luvong NH4* mg/kg 11,2 2,4

3.2. Khio sat anh hwéng caa nhiét dd 1én hiéu suit thu hdi, % OC, pH, pHpzc, 56 nhém
chirc axit (H"), bazo (OH") cia than sinh hoc

Két qua nghién cttu anh hudng nhiét do diéu ché 1én hiéu suat thu héi than (Hinh 1) cho
thay khi nhiét do tang tir 300, 450, 600 °C, hi¢u suét thu hdi giam lan luot 86,7; 42,7 va 40,4%,
diéu nay dugc ly giai khi tang nhiét d¢ nung cac chat dé bay hoi trong than giam [23]. Két qua
trén ciing trong dong voi nghién ctru cua Jia et al. cho thay hiéu suat thu hdi giam khi nhiét
d6 nung ting [24] va két qua trong nghién ctru cao hon so v6i nghién ctu cua Jia et al. & 300
va 600 °C lan luot 13 51,64% va 20,9%, c6 thé do qua trinh nung mAu than tir rom c6 thoi gian
luru gitt ngén hon 2 gioy so voi 3 gio. Két qua phan tich phuong sai cac gié tri trung binh hiéu
suat thu hoi cua 3 mau than nung & cac nhiét do khac nhau (p < 0,05) trén SPSS 20 cho thay,
cac gia tri hiéu suat thu hdi caa mau than ¢ 300 °C 1a khac biét c6 y nghia thdng ké so v6i
450 °C, trong khi 450 va 600 °C sy khac biét khong c6 y nghia thong ké, diéu nay cho thdy
cac hop chit dé bay hoi hay phan hity gan nhu khong con trong khoang 450-600 °C.
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Hinh 1. Hiéu suat thu hoi than va % OC theo nhiét do ché tao
(2P thé hién su sai khic c6 ¥ nghia thong ké)

Két qua nghién ctru anh huong nhiét do diéu ché than tir rom dén ham luong % OC (Hinh 1)
cho thiy, khi nhiét 6 nung tang tir 300 1én 450 °C ham luong OC ting tir 8,58% 1én 9,90%.
Diéu nay c6 lién quan dén viéc tao ra cac axit hitu co va cac hop chat phenolic do sy phan hity
nhiét cua cac hop chat cellulose va hemiaelluloses & nhiét 6 trong khoang nhiét ¢6 nung cua
nghién ctu [25]. Sau d6 giam manh vé 3,54% & 600 °C, diéu nay duoc 1y giai, cellulose va lignin
da bi phan hiy nhiét trong khoang 240-350 °C dén 280-500 °C. Ciing theo Yavari et al., su
phan huy nhiét caa cac hop chit lignocellulose va mét chat bay hoi ngung tu 1a nguyén nhan
chinh gay ra viéc giam hiéu suit [25]. Két qua phan tich mdi twong quan cac gié tri trung binh
ham lugng OC ciia 3 mau than nung & cac nhiét do khac nhau (p < 0,05) trén SPSS 20 cho
thdy cac gia tri ham lugng OC ctia mau than & 600 °C khac biét c6 ¥ nghia thong ké so voi
300 va 450 °C, con & 300 va 450 °C khéc biét khong c6 ¥ nghia théng ké (Hinh 1).
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Nhiét do nung (°C)
Hinh 2. pH va pHzc than theo nhiét do ché tao
(#P¢: thé hién su sai khac c6 y nghia thong ké)

Két qua khao sat anh huong cua nhiét do nung 1én pH than sinh hoc thu dugc (Hinh 2)
cho thiy pH ting lan luot 12 7,08; 9,47; 9,99 tuong ng Véi nhiét 6 nung 1a 300, 450, 600 °C.
Két qua nghién ctru twong tw nhu két qua cua Jia et al. khi thyc hién nung rom & cac nhiét do
300, 500, 600 °C véi pH ting lan luot 1a tir 6,61; 9,72; 10,24 [24]. Cac nghién ctru déu cho
théy hau hét cac nhom axit dd bj mat trong qué trinh nhiét phan va sy hién dién ciia cac ion kim
loai kiém, Ca, Mg, K 6n dinh va khong bi bay hoi trong qué trinh san xut than sinh hoc [26].
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V6i két qua nghién ctru cho thiy than sinh hoc ¢6 tinh kiém c6 loi trong viéc cai thién pH cua
dat, dic biét 1a ddi vai dat chua [26]. Két qua phan tich mdi trong quan cac gia tri trung binh pH
ctia 3 miu than diéu ché & cac nhiét d6 khac nhau (p > 0,05) trén SPSS 20 cho thay cac gia tri
pH ciia mau than ¢ ca 3 mirc nhiét do 1a khac biét c6 y nghia thong ké (Hinh 2).

Két qua nghién ctru anh huong nhiét do diéu ché than sinh hoc 1én gia tri pHp,c (Hinh 2)
cho thay khi nhiét d diéu ché tang thi pHpc ting, cu thé khi nhiét do tang tir 300, 450, 600 °C
thi gid tri pHpzc tang lan luot 14 6,59; 8,11; 9,31. Két qua cho thiy pHp,c Ctia than c6 tinh kiém,
cac nhom bazo chiém uu thé trén bé mat than sinh hoc. Do pHy,c dong mdt vai trd quan trong
trong viéc lya chon gia tri pH t6i wu cho cac nghién ctru hap phu va lam sang té cac co ché
hap phu, cu thé, khi gia tri pH ciia dung dich <pHpc, dién tich bé mat ciia than sinh hoc 1a
dwong do sy proton hoa ctia cac nhom axit s& 1am ting kha ning trao di cation [4]. Két qua
phén tich sy khac biét gia tri trung binh pHp,c cua 3 mau than & cac nhiét do nung khac nhau
(p < 0,05) trén SPSS 20 cho thiy gi tri pHpzc Cia mau than & ca 3 mic nhiét do 1a khac biét
¢6 y nghia thong ké (Hinh 2).
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Hinh 3. Biéu dién mmol H* va OH/g than theo nhiét d6 diéu ché than
(2P: thé hién su sai khac ¢ ¥ nghia thong ké)

Két qua nghién ciru anh huong nhiét do diéu ché than 1én nhom chuc axit (H*) (Hinh 3) cho
thay, khi nhiét d6 nung tang tir 300 1én 600 °C, nhém chirc axit (H*) tir 3,1 vé 0,21 mmol H*/g, két
qua ciing twong ddng Véi nghién cru Yang et al. cho rang cac nhoém chirc axit giam khi tang
nhiét d6 nhiét phan tir 300 dén 600 °C da dugc bao céo [5]. Két qua phan tich su khac biét cac
gia tri trung binh nhom chirc H* ciia 3 mau than ¢ cac nhiét do nung khac nhau (p < 0,05) trén
SPSS 20 cho thiy céc gia tri ciia nhém chirc H* ctia mau than & 300 °C 1a khac biét ¢6 y nghia
thong ké véi mau nung ¢ 450 °C, mau nung ¢ 450 va 600 °C khéc biét khong cé y nghia thong
ké (Hinh 3).

Dbi voi nhom chic OH" caa bé mit than sinh hoc (Hinh 3), cho thay khi nhiét d6 diéu
ché tir 300 1én 600 °C thi s6 mmolOH- lan luot 0,43; 1,39; 1,36 mmolOH/g, ting c6 ¥ nghia
& nhiét do 300 °C so véi 450 °C, trong khi & mirc 450 °C va 600 °C khéc biét khong c6 ¥ nghia
thong ké. Piéu nay dugc 1y giai theo Yang et al. thi sy gia ting nhiét d¢ diéu ché than sinh
hoc, s6 nhém chuc axit (-COOH, -OH) giam, trong khi cac nhom chirc kiém ting [5].

Phan tich méi twong quan (Bang 2) cho thay, nhiét d diéu ché than twong quan chit ch@
va ty Ié thuan véi cac thong s6 mmolOH-, pHpze, pH va twong quan ty I nghich véi mmolH®,
v6i hiéu suit thu hdi (chat), yéu véi OC.
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Bang 2. Phan tich mbi twong quan cac thong sd hoa 1y cua than sinh hoc

Nhi¢tdo o/ thuhdi  %OC pH PHpe  mmolH/lg mmolOH/g
diéu che
Nhict do 1 0,881  -0,696" 00938 094  -0,903"  0,836"
diéu che
%thuhdi  -0,881" 1 0320  -0984™ -0877" 0631  -0976™
% OC -0,696~ 0,320 1 0442  -0,702°  0793"  -0,290
pH 0,938 0984  -0,442 1 0935~  -0,717° 0,962
PHpze 094~ 0877 -0,702°  0,935" 1 -0,907™ 0,831
mmolH/g ~ -0903” 0631 0793  -0,717°  -0,907" 1 -0,563
mmolOH/g 0,836  -0976™  -0290 0962~  0831"  -0,563 1

** Tuong quan cd y nghia ¢ 0,01

*Tuong quan c6 y nghia ¢ 0,05

3.3. Can bang hap phu ciia NH,* 1én dat va dat ¢6 b sung than sinh hoc

Két qua khao sat kha nang hap phu NH,* trong dat xam ¢ Cu Chi (Hinh 4a) cho thay, khi
Co tang tir 0 dén 175 mg NH,"/L thi dung lugng hap phu q ciing ting tir 0 1én 6,0 mg/g. Két
qua nghién ctu cho thay dau hiéu hap phu bio hoa chwa dat duoc trong céc diéu kién thi
nghi¢m. Két [qua phan tich sy khéc bi¢t cac gia tri trung binh cua can bang hap phu NH,* trong
dat khong b sung than sinh hoc trén SPSS 20 cho thay, cac gid tri cua dung lugng hap phu
theo nong do ban dau 1a khéc biét c¢6 ¥ nghia thong ké. Két qua tinh todn cac théng s6 hap phu
cho thiy qué trinh hip phu NH,* 1én dat xam Ct Chi phu hgp véi mo hinh Langmuir va ca mo
hinh Freundlich, véi R? = 0,97 & 0,98; K. = 0,07 L/mg; o= 8,87 mg/g, Kr= 1,35 mg/g; ng =
2,36 (Bang 3). Két qua nghién ciru twong dong voi nghién ctru cua Wissem & Mongi la kha
nang hap phu NH,* téi da trong mot s6 dang dat dao dong 6,8-8,3 mg/g [27].

Két qua nghién ciru khao sat dat bo sung 5% than sinh hoc duoc didu ché ¢ 300 °C (Hinh 4b)
cho thdy, khi Co tang tir 0 dén 200 mg NH4*/L thi dung lugng hap phu q ciing ting tir 0 1én
1,92 mg NH,*/g. Tuong tu cho truong hop dit bd sung 5% than sinh hoc duoc diéu ché & nhiét
d6 450 °C c6 dung lugng tang 1én 1,96 mgNH,*/g (Hinh 4c). V6i thi nghiém khao sat kha nang
hap phu NH4* 1én dét co bo sung than sinh hoc dugc diéu ché ¢ nhiét d6 600 °C thi qué trinh
hap phu ciing ting nhung thap hon 2 trudng hop trén véi dung lugng hap phu 1a 1,5 mgNH,*/g
(Hinh 4d). Két qua phan tich sy sai khac cac gia tri trung binh cta dung lwong hap phu (mg/g)
theo ndng dd NH4* ban dau ciia mau than nung & nhiét dé 300 °C; 450 °C va 600 °C trén SPSS
20 cho thay dung lugng hip phu NH4* & céc gia tri Co: 0, 16,7; 66,7; 133,3 va 200,0 mg/L 1a khac
biét co y nghia théng ké (Hinh 4b, 4c va 4d). Két qua tinh toan cac thong sb hap phu cho thay,
qué trinh hap phu NH,* 1én dit bd sung 5% than sinh hoc dwoc diéu ché ¢ 300 °C phu hop véi
mo hinh Langmuir, v6i R? = 0,98, K = 0,02 L/mg, do= 2,96 mg/g va ca md hinh Freundlich véi
R2=0,98; Kr= 0,15 mg/g; ne = 1,71 (Bang 3). Déi voi dit bd sung 5% than sinh hoc 450 °C phu
hop véi mod hinh Langmuir véi R? = 0,94, KL = 0,03 L/mg o= 2,71 mg/g va ca m6 hinh Freundlich
voi R? = 0,95; Ke=0,17mg/g; n: = 1,8 (Bang 3). Két qua cho thay dat b6 sung than sinh hoc
dugc diéu ché ¢ 300 va 450 °C rat gan nhau. Két qua tinh toan cac thong sé hap phu cho thay
qua trinh hip phu NH,* 1én dit b sung 5% than sinh hoc 600 °C khéng phit hop v6i mé hinh
Langmuir do dung lwong theo tinh toan, go = -13,61 mg/g (4m) khéc rat nhiéu so voi két qua
thuc nghiém (1,47 mg/g), nhung phu hop theo méd hinh Freundlich v&i R? = 0,96; Kg =
0,1mg/g; nr = 0,99 (Bang 3).
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Két qua nghién ctru (Bang 3) cho thy, khi dat va dét bé sung than sinh hoc déu phu hop
v6i mo hinh Langmuir (dya vao qo va R?), ngoai trir dat b6 sung than 600 °C 1a khong phu hop
(do gia tri o udc tinh 2,43 khac véi thuc nghiém 1a 1,47 mg/g) véi mo hinh Freundlich thi ca
3 muc nhiét do diéu ché than déu phu hop (V6i ne > 1), su dong gbp cua hap phu hoa hoc tiang
dan theo nhiét d6 diéu ché than, dic biét vai than 600 °C (ne = 0,99) [28]. Két qua nghién ctu
cling pht hop véi nghién ctru khao sat dic tinh bé mat cua than, sé nhoém H* trong than duoc
diéu ché o nhiét @6 300 va 450 °C cao, chiing to qua trinh trao ddi gitta NH4* va H* chiém uu
thé, trong khi véi than 600 °C thi qué trinh hap phu chu yéu tao thanh cac hop chat amin [29].
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Hinh 4. Biéu dién dung luong hap phu NHa* cia dat va dat c6 bd sung than sinh hoc
(*>c9e: thé hién su sai khac c6 y nghia thong ké)

) Két qua nghién ctru cho thy, viéc bo sung than lam giam kha nang hap phu NH,* trong
dat cu thé dung luong hap phu NH4" toi da cta dat khong bo sung than la 8,87 mg/g va giam
dan khi bo sung than 300, 450 va 600°C (Bang 3).
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Bang 3. Céc thong s6 can bang hap phu NH,* ciia dét va dat bo sung than sinh hoc

Mb hinh Vit liu Théng sb R?
Dit 0o=8,87mg/g K.=0,07 L/mg 0,97
Pit-than 300 °C  0o=2,96 mg/g K. =0,02 L/mg 0,98
Mo hinh Langmuir  p4t . than 450 °C  qo=2,71mg/g  K.= 0,03 L/mg 0,94

Pit - than 600 °C Khong phu hop (do gia tri go wdc tinh
2,43 khac véi thuc nghiém 1a 1,47 mg/g)

Dit ne=2,36 Kr=1,35mg/g 0,98
Pat-than300°C  ne=171 Kr= 0,15 mg/g 0,98
M6 hinh Freundlich .
bat-than450°C ng=1,8 Kr=0,17 mg/g 0,95
Dit - than 600 °C  ng=0,99 Kr = 0,01 mg/g 0,96
4. KET LUAN

Két qua nghién ctru cho phép rit ra mot s6 két luan nhu sau:

Dit duoc thu tai ving tréng rau ¢ huyén Cii Chi, Tp HO Chi Minh, bo sung than sinh hoc
co nguén géc tir rom dugc ché tao & cac nhiét dd khac nhau. Cac tinh chat hoa Iy nhu cta dat,
nhu pH, %0C, ham luong NH,*, d6 4m, do xop lan luot c6 két qua 13 6,24; 5,47%; 11,2 mg/kg;
2,87% va 46,6%. Véi than 300, 450 va 600 °C cé hiéu suat thu hoi (86,7; 42,7 va 40,4 %),
%OC (8,58; 9,90; 3,54%), pH (7,08 ; 9,47 ; 9,99), pHpzc (6,59; 8,11; 9,31), 6 nhém H* (3,1;
2,71; 0,21 mmol H*/g), OH (0,43; 1,39; 1,36 mmolOH/g) da dugc xac dinh.

Céc thong s6 hap phu NH4* ctia dat khong bo sung than, dat bo sung 5% than & nhiét do
diéu ché 300, 450 va 600 °C cho két qua dung luong hap phu téi da giam lan luot 8,87, 2,96
2,71 va 2,43 mg/g duoc tinh toan theo mo hinh Langmuir. M6 hinh cin bang dang nhiét
Langmuir pht hop véi qua trinh hap phu NH4* caa dat khong bo sung than, dat bo sung 5%
than & cac nhiét do diéu ché 300 va 450 °C nhung khong phu hop dé giai thich qua trinh hap
phu NH4* cua dat bd sung 5% than & cac nhiét do diéu ché 600 °C. M hinh can bang ding
nhiét Freundlich phu hop véi qua trinh hap phu NH,* cta dat, dat bo sung 5% than & cac nhiét
do diéu ché 300, 450 va 600 °C véi R?>0,95, Kr lan luot 1a 1,35; 0,15; 0,17; 0,01 mg/g va n¢
la 2,36; 1,71; 1,80; 0,99.

Qua nghién ctru cho thay, viéc bo sung than sinh hoc c6 ngudn géc tir rom vao dat xam
Cu Chi 1am giam gin két dam amoni 1én dét, c6 kha ning duy tri mirc kha dung caa phéan bon
amoni trong dét cao. Do do, can kiém soat lugng phan bon dam amoni khi két hop véi than
sinh hoc tranh bon thira gay 6 nhiém méi truong va gay ngd doc cho cay trong. Két qua nghién
ctru da cho thay vai tro cta than sinh hoc trong viéc diéu chinh tinh 6n dinh cia NH,* trong
cac hé théng san xuat néng nghiép.
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ABSTRACT

EVALUATION OF NH4s* ADSORPTION CAPACITY ON GREY SOIL
SPIKED BY DERIVED BIOCHAR FROM RICE STRAW

Nguyen Van Phuong*, Vo Dinh Long, Le Thi Thuy Trang,
Nguyen Thi Phu Quy, Nguyen Phuong Uyen

Industrial University of Ho Chi Minh City

*Email: nvphccbh@gmail.com

Biochar which has the ability to improve soil fertility has received significant attention
in sustainable agricultural development. Biochar affecting the N-NH4* change in soil was
recognized. Study on the characteristics of biochar derived from rice straw prepared at
different temperatures and the ability to adsorb ammonium nitrogen of gray soil (Cu Chi, Ho
Chi Minh City) and soil with additional biochar were performed. The treated rice straw was
heated at temperatures of 300, 450 and 600 °C with the heating rate set to 10°C per minute and
a 2-hour holding time. Soil (control sample) and soil supplemented with 5% biochar were
equilibrium with NH4* solution at different concentrations. Physical and chemical properties
of soil (pH, OC, NH4" content, moisture) and bichar (recovery efficiency, OC, pH, pHpz, H,
OH- group numbers) were collected. The results also showed that the addition of biochar to
gray soil reduced NH4" adsorption capacity. The produced biochars at lower temperatures have
reducing degree less. NH4* adsorption process followed the Langmuir isothermal model (R?
range 0.90-0.97) and Freundlich (R? range 0.94 - 0.98), specifically, the maximum absorption
capacity of NH4* soil (control sample) and soil supplemented with 5% bichar at 300, 450 °C
respectively 8.9; 3.0 and 2.7 mg /g. Therefore, it is necessary to control the amount of
ammonium nitrogen fertilizer when combined with biochar to avoid excessive fertilization,
causing environmental pollution and poisoning for the plants. Research results have shown the
role of biochar in regulating the stability of NH4 + in agricultural production systems.

Keywords: NH.*, adsorption, straw, biochar.
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