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ABSTRACT

This research aims to evaluate the differences in physicochemical
characteristics, including pH, electrical conductivity (EC), cation
exchange capacity (CEC), and carbon content of biochar from durian
husk and jackfruit peel. At the same pyrolysis temperature,
physicochemical properties expressed through parameters such as
moisture, pH, EC, CEC, and carbon content of the two types of biochar
were different. The results show that durian husk (85%) has higher
moisture content than jackfruit peel (81.7%). The biochar yield obtained
from durian husk and jackfruit peel was 39% and 39.7%, respectively.
Biochar from durian husk (has lower pH and EC values than from
Jackfruit peel, 10.36 vs. 10.43 and 630 uS/cm vs. 884 uS/cm, respectively.
However, durian husk-derived biochar had higher CEC value and carbon
contents than jackfruit peel-derived biochar, 23.2 cmol/kg vs 21.75
cmole/kg and 55.3% vs 53.4%, respectively. The results implied that
durian husk and jackfruit peel can beconverted into biochar which can be
used for environmental treatment and soil improvement.

TOM TAT

Nghién ciru nay dwoc thuc hién nham danh gid su khdc nhau vé dac diém
héa Iy bao gom pH, d¢ dan dién (EC), khd nang trao déi cation (CEC) va
ham lwong carbon ciia than sinh hoc (TSH) tir vé sau riéng (VSR) vd vo
mit (VM). Trong ciing diéu kién nhiét phdn, pH, EC, CEC va ham lwong
carbon ciia hai logi TSH la khdc nhau. Két qua cho thay VSR (85%) ¢
dé am cao hon VM (81,7%). Hiéu sudt tao TSH thu dwoc tir VSR va VM
lan lwot la 39% va 39,7%. Than sinh hoc tir vo sdu riéng (TSH-VSR) ¢6
gid tri pH va EC thdp hon than sinh hoc tir vé mit (TSH-VM), lan luot la
10,36 so voi 10,43 va 630 uS/cm so voi 884 uS/cm. Tuy nhién, TSH-VSR
co gia tri CEC va ham lwong carbon cao hon so TSH-VM, lan luot 1 23,2
cmolc/kg so voi 21,75 cmol/kg va 55,3% so voi 53,4%. Két qua cho thcfy,
VSR va VM ¢6 thé dwge chuyén déi thanh TSH, tic d6 cé thé img dung
vao xir Iy méi treong va cdi thién cdac ddc tinh héa Iy ciia ddt.

1. GIOI THIEU

nhanh chéng, cling véi su thwong mai hoa toan cau
da lam cho hau hét cac loai thuc pham tré nén san

Xuét phat tir nhu cau tiéu dung tién loi cua gidi
tré va cudc séng ban ron cia ngudi dan, cong nghiép
ché bién thuc pham d3 qua so ché, thyc phim dong
g6i va thuc phiam ché bién sin ngay cang gia ting
(Restuccia et al., 2010). O Viét Nam, nganh cong
nghiép ché bién thuyc phdm dong goi phat trién
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c6 hon (Raneri et al., 2019 ). Két qua khao sat gan
ddy cho thiy, & Dong bang song Cuu Long
(PBSCL) ¢6 21% co s cung cap thuc phim va
khodng 8,8% co so dong goi thuc phim (Pat &
Quyén, 2019). Véi dién tich trdng cay an trai chiém
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gan 300 nghin ha, tong san luong trén 3.000 nghin
tan trai cay/nam, PBSCL duoc xem 1a ving trong
diém san xuat va xuét khau trai cdy cua ca nudc
(Hoang, 2020). Trong do, dién tich trong sau riéng
O Viét Nam da tang 51% tir 32 nghin ha nam 2016
1én 48 nghin ha vao dau nam 2020 (Bo Tai nguyén
va Moi truong, 2021a). Nam 2021, san lugng sau
riéng cua Viét Nam udc tinh dat 642 nghin tan, ting
15% so véi cung ky nam 2020, mac san lugng dat
trén 296 nghin tin/nam, trung binh chi c¢6 25 — 30%
trong luong trai 1a phan thit dugc st dung (Bo Tai
nguyén va Mai truong, 2021b). Trong 6 thang dau
nam 2022, san luong mit 6 PBSCL dat 225 nghin
tan, 6 thang cudi nam 2022 dat 273 nghin tin (phan
I6n & Tién Giang, Hau Giang) (Bo Tai nguyén va
Mai truong, 2021b). Uoc tinh so bo, Mdi nam c6
gan 214 nghin tan vo sau riéng hay vo mit bo di, mot
nguon rac thai d& phan hity vo ciing doi dao (B9 Tai
nguyén va Mai truong, 2021b). Ngoai ra, vo Sau
riéng va vo mit 1a hai chat thai tir nganh hang thuc
pham dong goi phd bién & PBSCL cho ngudn vat
lieu ddi dao, ré tién, tinh sdn co 16n va nhu ciu tiéu
thu trong nudc va xuit khau cao. Tuy nhién, & cac
dbng rac thai vo sau riéng va vo mit, nhiét do cao
cua moi treong 1a nguyén nhan chinh gady mui hoi,
tao moi truong thuan loi cho su phat trién va lan
truyén cac loai sinh vat gay bénh, tir d6 gay anh
huong dén cong dong (Bo Tai nguyén va Moi
truong, 2021b). Co nhidu phuong phap xir Iy rac thai
néng nghi€p di dugc ap dung, vi du nhu u phén
compost (Mahathaninwong et al., 2022), san xuat
dau diesel (Leesing et al., 2021), san xuét duong 1én
men (Obeng et al., 2018). Tuy nhién, cac phuong
phap nay c6 nhugc dlem 1a c6 kha ning gay 6 nhiém
thir cap, kho phat trién quy mé 16n, chi phi cao. Gan
day, tan dung cac phu pham néng nghiép dé ché tao
than sinh hoc (TSH) nhu mét loai phan bon hiru co
da thu hat duoc nhiéu nghién ctu (Loc et al., 2018;
Yusop et al., 2021). Trong do, TSH tir vo mit va vo
sau riéng ngdy cang duoc quan tdm nghién ctu
(Suchaiya & Sangmanee, 2020).

Theo dinh nghia, TSH (hay con goi la biochar)
1a san pham cua qua trinh nhiét phan yém khi cac
vt lidu hiru co, co tiém nang ddi vai viéc cai thién
tinh chét cua dét biang cach tang kha nang giwr am
cua dit, ting kha nang trao dbi cation, ting lugng
carbon hitu co, dong thoi giam kha ning ria troi
chét dinh dudng hoic trung hoa do chua cua dét
(Atkinson et al., 2010) tir d6 ting ning suat ciy
trong (Glaser et al., 2002). TSH ciing ¢6 kha ning
loai bo cac chat 6 nhiém, chiang han nhu kim loai
nang, thudc nhudém, thudc trir sau hoac chat thai hiru
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co khoi dung dich nuéc (Uchimiyaetal., 2011). Bén
canh d6, TSH con c6 hiéu qua trong viéc giap giam
thidu phat thai khi nha kinh (Lehmann, 2007). Hon
nira, TSH con dong vai trd 1a bé chua carbon tu
nhién c6 kha nang luu trir CO;, trong dat (Spokas &
Reicosky, 2009). Mac du da c6 mét vai nghién cuu
tao TSH tir vo sau riéng (Thines et al., 2017; Aup-
Ngoen & Noipitak, 2020) va vo mit (Ibrahim et al.,
2020) tuy nhién, viéc tan dung nguén vo sau riéng
va vo mit & DPBSCL tao TSH, dong thai so sanh,
danh gia sy khac nhau vé dic diém hoa 1y giira hai
loai TSH la chua duoc thuc hién. Trong nghién ctru
nay, vo sau riéng va vo mit thai ra tir cac co s san
Xuit thanh phdm & mot sé tinh PBSCL duoc tan
dung dé tao TSH, nhiét phan & nhiét do 500°C trong
moi trudong khi tro nito véi téc do gia nhiét
10°C/phut va thoi gian Iuu 1a 2 gio. Than sinh hoc
tir v6 sau riéng (TSH-VSR) va than sinh hoc tir vo
mit (TSH-VM) duoc phén tich cac dac diém hoa ly,
bao gém do am, pH, EC, CEC va ham luong carbon.

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chat

Céc hoa chat sir dung trong nghién ciru bao gom:
Bari clorua (BaCl,), Bari sulfat (BaSO.), Magie
sulfat (MgSO,), Ethylene Diamine Tetraacetic Acid
(EDTA) (xuat xir Trung Quoc).

2.2. Chuén bj vat ligu

Nguyén lidu tuoi: Vo sau riéng dugc thu tai xa
Xuan Hoa, huyén Ké Sach, tinh Séc Triang va vo mit
duoc thu tai xa Thanh Loi, huyén Tam Binh, tinh
Vinh Long.

Phuong phap tao than sinh hoc: TSH tir vo sau
riéng va vé mit duoc tao ra theo phuong phap nghién
ctu trude d6 (Phuong et al., 2019). Sau khi thu gom,
V6 Sdu riéng va vé mit duoc rira sach bang nuéc
nhiéu lan dé loai bo bui ban va tap chat, cit nho va
dem phoi kho ngoai anh sang mit troi dén khi sinh
khéi gitra hai ngay lién tiép thap hon 5% trong lugng
tuoi ban dau thi tién hanh say ¢ 105°C dén khdi
lwong khong ddi. Nguyén lidu tuoi sau khi siy kho
duoc dem di nhiét phan trong 10 nung (Model VMF
165, Yamada Denki, Adachi, Tokyo, Japan) ¢ nhiét
d6 500°C véi toe do gia nhiét 10°C/phit trong 2 gio,
& moéi truong khi tro nito. Cac san phiam rin thu
duoc sau qua trinh nay 1a TSH (Hinh 2), sau khi lam
ngudi & nhiét d6 phong, TSH dugc nghién nho, sang
dén kich thudc dat yéu ciu (< 0,15 mm). Cudi cing,
TSH duogc bao quan trong chai thuy tinh day kin cho
dén khi duoc su dung. Quy trinh tao TSH dugc tom
tt trong Hinh 1.
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Vo sau riéng/ vo mit

Rura sach bang nuéc
cat

Phoi kho ngoai anh sang mat troi
(d6 am dudi 5%)

l Cit nho

Say
(6 nhiét do 105°C)

Téc do gia nhiét 10°C /phat
& 500°C trong 2 gio

Nhiét phan

l

Nghién va san
(<0,15 mm)

A
Than sinh hoc

Hinh 1. Quy trinh tao than sinh hec
(b)

Hinh 2. Than sinh hec tir Vé su riéng (a) va v6 mit (b)

2.3. Cac phwong phap xac dinh dac diém héa X (%) = myi—m; % 100 (1)
ly cua than sinh hgc tir vé sau riéng va my
V6 mit ‘. x , ,
0 I,m ) L Trong d6: my 1a khoi lugng cua mau thir truéc
2.3.1. Xdc dinh dg am khi say (g), m, 1a khéi lwong ciia mau thir sau khi
Vo siu riéng va vo mit duoc cit nho va sdy & Say (9).

nhiét do 105°C dén khi khoi lugng khong doi. Do
am mau dugc tinh theo cong thuc (1):
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2.3.2. Xdc dinh hiéu sudt tao than sinh hoc
Hiéu suit dugc tinh theo cong thuc (2):

H (%)=3; ﬁox 100

)

‘Trong d6: Mo la khdi lugng coc nung (g), M 1a
khoi lugng coc va mau truse khi nung (g), Mz la
khoi lugng coc va mau sau khi nung (9).

2.3.3. Xdc dinh_ham hrong carbon trong mau

tho va mau than sinh hoc

Mau than da dugc nghién nho qua rdy 150 pm
dem say trong 2 gio sau d6 dem bao quan trong binh
hat &m. Mau dugc dbt chay hoan toan trong budng
kin ¢ nhiét do6 550°C trong 5 gio.

Ham luong tro va ham luong carbon lan luot
duogc xac dinh theo cong thire (3) va (4):

%Tro = (P_Pl) x 100 @A)
100-9
ne= (70 “

Trong do: P la trong lugng mau va coc trude khi
nung, P1 la trong luong coc nung (g), P2 1a trong
lugng mau va coc sau khi nung (g).

2.3.4. Xac dinh pH va EC

Mau than dugc hoa tan trong nuéc cat ty 1¢ 1:100
(0,5g than va 50 mL nudc cat); lac trong 1 gio va ly
tam 5 phut; dung dich duoc loc sau d6 dugc do bang
may pH (LAQUA pH1100, Horiba, Nhat Ban) va
EC (MI306, Milwaukee, Rumani).

2.3.5. Xdc dinh kha nang trao doi cation (CEC)

Kha ning trao doi cation dwoc xac dinh bang
phuong phap ly trich bang BaCl, 0,1M va chuan do
bing EDTA 0,01M (Gillman, 1979). Miu than duoc
bao hoa va ly trich 3 1an voi dung dich BaCl, 0,1M.
Trong phtrc hé hip thu chi ¢6 cation Ba?* vi tat ca
cac cation déu trao ddi voi BaZ*. Sau d6, dung dich
MgSQ, 0,02M dugc nho ting giot vao phirc hé. Tat
ca Ba?* hién dién trong phirc hé hap thu duoc trao
ddi v6i Mg?* va két tua thanh dang kho hoa tan
BaS0,. Chuan d6 Mg?* con thira trong dung dich s&
tinh toan duoc luong Mg?* hap phu va tinh duoc tri
s6 CEC.

M6t gram mau than da dwoc nghién nho qua ray
150 um cho vao éng ly tdm va ghi nhan khéi lwong
Wi (ng ly tam + 1 g than); sau d6 ly trich bang dung
dich BaCl, 0,1M theo ty 1¢ 1:30 (1 g than: 30 mL
BaCl, 0,1M) véi quy trinh nhu sau: Lan dau, ly tim
Véi toe do 60 vong/phut trong 10 phut sau 1 gio lac
réi d6 bo phan nuéc trong, hai lan ké tiép, cho thém
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vao 6ng ly tam 30 mL BaCl, 0,1M va ly tam véi toc
d6 60 vong/phut trong 10 phit, sau d6 lic 30 phut
rdi d6 bo phan nudc trong. Cudi cung, 30 mL nudc
c4t duoc cho vao dng ly tam, 1ac bang tay, sau d6 ly
tam vé6i toc do 60 vong/phut trong 10 phut va bo
phan nuée trong dé thu dugc khéi luong W2 (6ng ly
tam + than). Tiép tuc, 6ng ly tim 30 mL dugc cho
vao dung dich MgS0, 0,02M, lic 2 gio va ly tam 10
phut, hat 5 mL miu nuéc trong (dung dich da ly
trich MgSO4) + 20 mL nuéc cit + 1 mL dung dich
dém pH 10 va 4 giot chat chi thi mau dé tién hanh
chuin do véi dung dich chuian EDTA 0,01M, chuén
cho dén khi mau chuyén tir mau do sang xanh va ghi
nhan thé tich EDTA duoc chuan d6 (A1 mL EDTA).
Quy trinh tuong ty duoc thuc hién véi mau tring 1a
5 mL dung dich (MgSQ, 0,02M) va chudn d6 nhu
trén dé ghi nhan két qua B mL EDTA.

Thé tich A, mL EDTA can dugc diéu chinh do
mot lwong thira nude con lai trong than sau khi ly
tam, duoc tinh theo cong thirc (5):

Ag(mi) = RO (5)

Kha ning trao di cation CEC dugc tinh theo
cong thirc (6):

CEC (cmol¢/kg) =640 x t X (B —A2)

Trong d6: t 1a ndng do EDTA (M).

2.4. Phwong phap xir Iy s6 liéu

(6)

Phiéu khao sat va két qua phan tich s& dugc tong
hop, xir Iy bang phan mém théng ké Microsoft Excel
2016.

3. KET QUA VA THAO LUAN
3.1. P Am nguyén liéu twoi ctia vé Sau riéng
va vé mit

bo é[n cua nguyén liéu tuoi ban dau c6 anh
hudng dénahiéu suat tao than sinh hoc (Ali et al.,
2022) b6 am cua nguyén liéu twoi tir VO mit va vo
Sau riéng dugc thé hién trén Hinh 2. C6 thé thay
rang gia tri do am ctia vo sau riéng va voé mit tuong
dbi cao va chénh léch nhau khong nhiéu (Hinh 3).

100 -

80 -
X 60 A

Vo mit V6 sdu riéng

Hinh 3. P$ 4m cia miu thd
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V6 sau riéng va vo mit la chat thai rin hitu co dé
phan hiy nén d6 4m trong nguyén liéu twoi twrong
dbi cao, trong d6 vo mit (85%) c6 do 4m cao hon vo
sau riéng (81%). Két qua ciing cho thiy, d6 4m cua
Vo6 sau riéng trong nghién ctru phii hop véi nghién
ctu cua nhom tac gia Aup-Ngoen and Noipitak
(2020).

3.2. Hiéu suét tao than sinh hoc

Bén canh d6 4m nguyén liéu, hiéu Suét tao TSH
cling bi anh huong bdi nguyén liéu ban dau (Loc et
al., 2022).

60 -

(o)
o O
1 1

Hiéu suat (%)
[ CHR XN
o © ©
1 1 1

Vo mit V6 sdu riéng

Hinh 4. Hi¢u suét tao than sinh hoc

Két qua Hinh 4 cho thy, ¢ ciing nhiét d6 500°C
hiéu suat tao TSH tir vo sau riéng va vo mit ciing
gan tuong ty nhau; trong do, vo sau riéng dat trung
binh 1a 39,7%; phﬁn tram hao hut 1a 60,3%; va vo
mit dat trung binh 12 39%; phan trim hao hut 13 61%.
Sy khac biét v& thanh phan khoang, d6 4m va tro
trong nguyén liéu c6 thé anh huong dén lugng TSH
dugc san xuit (Amonette et al., 2009). Cac loai
nguyén liu tho c6 ham lugng khoang chit va tro
cao hon va &6 am thap hon (nhur tréu va béo tay) co
xu huéng san xuat nhiéu TSH hon (Thao va ctv.,
2021).

3.3. Ham lwgng carbon ciia mau thé va mau
than sinh hoc

Két qua ham luong carbon trong mau nguyén
liéu tho va TSH dugc thé hién & Hinh 5. C6 thé thay
rang, ham luong carbon cua ca 2 nguyén li¢u ting
sau qué trinh nhiét phan thanh TSH (vo mit: 45,7
%C (K& miu thé va 53,43 %C ¢ mau TSH; v siu
riéng: 49,8 %C & mau tho va 55,3 %C & mau TSH).
Tuy nhién, ham lugng tro lai ¢6 xu hudng ngugc lai,
giam sau qua trinh nhiét phan (vo mit: 21 % tro &
mau thd va 7,87 % tro & mau TSH; vo sau riéng: 14
% tro & mau tho va 4,6 % tro & mau TSH). Sau quéa
trinh tao TSH, két qua cho thiy ham lwong carbon
tang va ham luong tro giam dang ké 1a do ¢ nhiét do
cao, hau hét cac chit dé bay hoi va d6 4m duoc loai
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bo khéi nguyén liéu tho, tir d6 1am tang ham lugng
carbon (Yusop et al., 2021).

100 - E=a1%C - 25
—e— %tro
80 20
c
%60 1 [ e
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s ] o
Q40 | 2 ol 1o
o ) ]
S i o
0 ot i : . : ] 0
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<L° Y g &
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Hinh 5. Ham lwong carbon va tro trong mau tho
va than sinh hoc

Két qua phan tich ham lwong carbon va ham
lwong tro cia mau thé sdu riéng cao hon so véi
nghién ctru Nuithitikul et al. (2010) (21,42 %C; 4,22
% tro) va Chandra et al. (2009) (22,36 %C; 2,52%
tro), diéu nay co thé giai thich la do sy khac nhau vé
gidng cay, thd nhudng va diéu Kién khi hau & cac
nghién cau.

Ham luong tro 1a chét ran con lai sau tat ca cac
nguyén t6 hiru co - Carbon (C), hydro (H) va nito
(N) di bi oxy hoa (Joseph et al., 2009). Két qua thu
dugc ciing cho thdy rang ham luong carbon cao thi
lwong tro thap, trong d6 TSH-VSR ¢6 55,3 %C va
4,6 % tro, so véi TSH-VM ¢6 53,43 %C va 7,87 %
tro. Két qua trén phi hop véi mbi tuong quan ty 16
nghich gitra ham lugng carbon va tro cua 60 loai
chat thai sinh khéi, cho thdy ham lwong carbon cao
hon trong TSH ¢6 ham lwong tro thap va nguoc lai
(Joseph et al., 2009).

3.4. GiatripHvaEC

Gia tri pH cua TSH bi anh huéng boi nhiét do
nhiét phan, hau hét cac nhom chire axit trong nguyén
liéu tuoi bi phan hiy trong qua trinh nhiét. Bén canh
d6, su hién dién cta céc ion kim loai kiém nhu Ca?*,
Mg?*, K* khong bi bay hoi trong qua trinh nhiét
phan (Zhang et al., 2018).

Két qua ¢ Hinh 6 cho théy gié tri pH cua TSH &
nhiét d6 nung 500°C cua vo Sau riéng trung binh 1a
10,36 va cua vo mit trung binh 1a 10,43, hai gia tri
pH nay gan nhu tuong dong nhau. Gia tri pH cua
TSH chiu anh huong bai ba yéu té: goc hiru co (-
COOH, -OH,...), gbc cachonate (CO3z%) va cac kim
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loai kiém (Loc et al., 2018). Cac gbc hitu co co xu
hudng giam khi tang nhiét 4o trong qua trinh nhiét
phan, nguoc lai cac gdc cacbonate (CaCOs, MgCOs)
va kim loai kiém (Na, K) s& ting theo su gia ting
nhiét @6 (thuong 1a 500°C) (Yuan et al., 2011). Ca
hai mau TSH-VSR va TSH-VM déu c6 gia tri pH
trong khoang kiém. Két qua ciia nhiéu nghién ctu
da ching minh rang khi bo sung vao dat c6 pH thap,
TSH ¢6 pH cao (10 — 12) s& gitip trung hoa do chua
vbn co cua dat va 6n dinh pH dat vé trung tinh. Ly
giai cho diéu nay, Su c6 mat cia TSH 1am cho luong
tro trong dit ting 1én, kéo theo sy tich tu mudi
cachonat cua cac kim loai kiém va kiém thé, tir do
gitip pH cua dit tang (Nigussie et al., 2012).

10,5 -
1

10,4 1 '::.::: T

10,3 A
T
o

10,2 4

10,1 A

10
TSH-VM TSH-VSR

Hinh 6. Gia tri pH cia than sinh hoc

EC 1a phép do lwong mudi hoa tan trong dung
dich TSH, dua trén nguyén tic dung dich c6 ndng
dd mudi cao hon cé kha ning dan dién Ién hon
(Singh et al., 2017). EC cua TSH rét quan trong vi
viéc st dung TSH ¢ EC cao c6 thé anh huéng xau
dén cac loai cay trong nhay cam véi mudi (Joseph et
al., 2009).

1200 -
1000 -
£800
S
3600 .
£ 400
200 -
0

N

TSH-VM TSH-SR
Hinh 7. Gia tri EC caa than sinh hgc

Hinh 7 cho thdy gia tri EC cia TSH-VSR
(630+10,4 pS/cm) thdp hon nhiéu so véi EC cua
TSH-VM (884+£12,5 pS/cm). Trén nhiéu loai vat
lidu khac nhau cho thiy EC ciia TSH dao dong trong
khoang 280 pS/cm dén 4.810 pS/cm, phu thudc loai
nguyén liéu va nhiét do nhiét phan (Allaire et al.,
2015). Gia trj EC cao 1am cho TSH-VM khong phu
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hop véi dat co ndong do mudi hoa tan cao, so voi
TSH-VSR (Loc et al., 2022). Su khac biét vé EC
gitta TSH-VSR va TSH-VM c6 thé 1a do su khac
biét vé ham lugng tro va tong do mudi hoa tan (cha
yéu la K*, Ca?*, Mg?* va Na*) trong TSH (Rehrah et
al., 2014). Gia tri EC cta TSH-VM cao hon TSH-
VSR, do dd, co thé 1a do sy khac biét vé ham luong
tro va tong do mudi hoa tan trong nguyén liéu thd
vO su riéng va vo mit ban dau.

3.5. Giatri CEC

Khé ning trao doi cation (CEC) c6 thé duoc sir
dung dé danh gia kha nang hap thu cation trong dat
hodc nudc cua TSH (Timmons et al., 2017). Ket qua
phan tich CEC duogc thé hién ¢ Hinh 8 .
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Hinh 8. Gia tri CEC cia than sinh hec

Két qua phan tich CEC ¢ Hinh 8 cho thay gia tri
CEC cua TSH-VSR (23,2 cmolc/kg) cao hon gia tri
CEC cua TSH-VM(21,75 cmol¢/kg). Kha néang trao
d6i cation cia TSH thay doi tiy thugc vao nguyén
lidu sinh khéi va diéu kién nhiét phan (Loc et al.,
2018). Két qua CEC cua hai loai TSH-VSR va TSH-
VM nam trong khoang 12-25 cmolc/kg dugc danh
gi4 1a trung binh, c6 thé gitp cai tao dit bac mau
(Mukome et al., 2015).

4. KET LUAN

Vit liéu than sinh hoc tir v6 siu riéng va vo mit
da duoc tao thanh cong & nhiét @6 500 °C. Sy khac
biét vé& cac dic tinh 1y hoa, bao gdm pH, EC, ham
luong C, EC va CEC gilra hai loai TSH cling da
dugc phan tich. Vo sau riéng va mit 1a chat thai rén
hitu co d& phan hily nén c6 d6 am cao (>80%). Hiéu
suit tao TSH cuia hai mau than xap xi bang nhau
(=39%). Gia tri pH cua TSH-VSR va TSH-VM déu
nam trong khoang pH kiém (pH~10). Gia tri EC ctia
TSH-VM (884 uS/cm) cao hon TSH-VSR (630
uS/cm). Tuy nhién, CEC cta TSH-VM (21,75
cmolc/kg) lai thap hon TSH-VSR (23,2 cmolc/kg).
Toém lai, vo siu riéng va vo mit co thé duoc chuyén
@i thanh than sinh hoc va c6 tiém nang ng dung
trong cai thién moi truong dat nhu dat c6 ham luong
pH thap hay dét bi bac mau. Tuy nhién, TSH-VM va
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TSH-VSR nén dugc tién hanh (ing dung thuc té dé
danh gia vai tro trong cai tao moi truong dat.
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