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Tom tit. Ham luong Kim loai nang trong dat trong c6 thé anh huong dén chat lugng ndng san va
sic khoe ngudi tiéu ding. Str dung than sinh hoc dugc san xuét tir cac phé pham ndng nghiép
nham 1am giam ham luong kim loai ning trén dat canh tac ndng nghiép 1a giai phap tiém ning can
dugc nghién ctiru. Nghién catu nay c6 muc dich danh gia kha nang cai thién ham lugng kim loai
nang trong dat phén nhidm man cua cac loai than sinh hoc duoc san xuét tir vo trau va than canh
nhan. Nghién ciu sir dung dat phén nhidm man phéi tron véi hai loai than & céc ti 1é khac nhau la
0,7; 1,5; 3,0 va 6,0%. Thi nghiém duoc tién hanh trong nha kinh trong thoi gian 1 60 ngay va dat
trong cac chau duoc iy sau 5 va 60 ngay dé phén tich ham luong trao d6i cua cac kim loai nang.
Két qua nghién ciu cho thay than sinh hoc di 1am giam ham luong trao d6i cua cac kim loai Cd,
Ni, Pb, Sr va Zn tly theo ty 1& st dung. O ty & than sinh hoc 12 6 % thi kha ning cai tao kim loai
nang tot nhat. Loai than tir vo trau c¢6 kha nang cai tao tot hon loai than tir than canh nhén. Gia tri
pH cua dat cung tang 1én theo ty 1¢ than st dung. Viéc giam ham lugng trao d6i cua cac kim loai
phan tich c6 thé c6 lién quan dén kha nang hap phu cua than ciing nhu viéc tang gia tri pH cua dat.
Can c6 céac nghién cau tiép theo trén cac loai than khac nhau ciing nhu trén dong rudng thyc té dé
di dén cac két luan chinh xac hon phyc vy phat trién bén viing.

Tir khoa: Kim loai nang, than sinh hoc, phé pham ndng nghiép.
1. PAT VAN DE

D4t min 1a nhom dat man ven bién, hinh thanh do tram tich bién hoic anh huéng cua nudc min
tran hoac man mach ven bién, cira séng; dat c6 dic tinh man (salic properties) khong c6 tang
sulfidic (ting sinh phén) ciing nhu tang sulfuric (ting phén) [1]. Pat phén dugc hinh thanh do san
pham boi ty phi sa vai vat liéu sinh phén (xac sinh vat chtra luu huynh — pyrite), phat trién manh
& moi trudng ddm man kho thoat nudc thong qua hoat dong cua vi sinh vat [1]. Bat phén c6 thé
nhidm man vi nhiéu ly do khac nhau [2]. Dat phén nhiém man c6 thé c6 ham huong cac kim loai
nang cao [3] vi loai dat nay c6 d6 chua cao va thanh phan co gidi v6i ham luong sét Ion; ngoai ra
cling c¢6 thé 6 nhiém KLN do san pham tram tich (As) hoic chat thai cdng nghiép. Bé xu 1y dat 6
nhiém kim loai nang c6 rat nhiéu cac phuong phap véi nhiing uu nhuoc diém khac nhau. Mot s6
phuong phap thong thuong nhu rra dat, ¢ dinh cac chat 6 nhiém bang héa hoc hozc vat Ii, xur li
nhiét, trao d6i ion, dxy hoa hoic khu dao dat dem di noi khac da dugc nghién ctru va ap dung.
Céc phuong phap nay déu tén kém vé chi phi, gi¢i han vé ki thuat va dién tich [4]. Gan day phuong
phép xir Ii kim loai ning bang thyc vat dugc cac nha khoa hoc quan tam vi chi phi thap, an toan
va than thién véi méi truong thdng qua nhitng hiéu biét vé co ché hap thy, chuyén hoa, Chong chiu
va loai bo kim loai nang cua mot so loai thuc vat. Tuy vay, phuong phép nay cling c6 mot s6 nhuoc
diém nhu: Thyc vat ding dé xir 1i thuong c6 sinh khi thap (trir co vertiver); méi trudng man, phén
phét trién kém.

Dé khic phuc cac nhuge diém nay thi biochar 1a mot giai phap twong ddi phti hop c6 thé 1am giam
ham luong trao ddi cua cac kim loai ning trong dat phén nhidm man. Than sinh hoc, mét chét giau
carbon c6 thé duoc san xuit tir phé pham néng nghiép, co thé duoc str dung nhu mét chat hiru co
dé giam do man cua dét bi anh huong boi mudi [5] [6]. Mot sb tac gia ciing tom tét cac loi ich khac
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nhau cta céc ving dét bj anh huéng boi man théng qua than sinh hoc (gidam nong do Na va EC).
Lashari va cs [7] bao cao rang bé sung than sinh hoc lam giam dang ke Na nong d6 cua dit bj anh
huong boi muoi tir thu nghiém trén thue dia kéo dai hai nam. Giam nong do Na va EC trong dat
dét c6 thé duoc giai thich vé&i mot sb cac co ché, bao gdbm ca su hap phu Na trén than sinh hoc [8].
Than sinh hoc, c6 d6 kiém cao va c6 kha ning hép phu c&c nguyén t6 bat loi nhu Al Na... c6 thé
la mot giai phap sinh hoc tiém ning dé cai thién nhitng han ché ndy. Do d6 nghién ctru nay da
dugc thuc hién véi muc dich danh gia kha ning cai tao kim loai ning trong dat phén nhidm min
cua cac loai than sinh hoc duoc san xuit tir vo trau va than canh nhan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vit ligu thi nghiém

Pat dung cho nghién ctiru nay duoc Iy trén ruong Ita — tdm thudc khu vuc x& Binh Khanh huyén
Can Gio TP. HCM. Pat dugc xac dinh 1a dat phén nhiém man (Sali-Orthi-Thionic Fluvisols)[9].
Mau dit duoc lay ¢ tang mat (0 — 15cm) c6 tinh chat nhu sau: EC: 3,87 dS/m; Cd: 0,18mg/kg; Ni:
1,06mg/kg; Pb: 0,29mg/kg; Sr: 11,32mg/kg; Zn: 2,44mg/kg; Thanh phan co gidi thit ning (Sét:
46,22%, thit: 30,49% va cat: 23,30%); OC: 3,34%; CEC: 21,77cmol/kg. Than sinh hoc dugc san
XUat tlr Vo trdu va than canh nhéan theo phuong phap thu cong [15].

2.2 Thiét lap thi nghiém

Dit dugc phdi tron cung than sinh hoc diéu ché tir vé trau va than canh nhan. Thi nghiém bao gom
10 cong thirc (2 loai than x 5 ty ¢ than) va 4 lan lap lai, kiéu bo tri trong nha lugi hoan toan ngau
nhién. Tong s6 chau cho thi nghiém nay 1a 2 x 5 x 4 = 40 chau. Chi tiét cac cong thtc thi nghiém
nhu sau:

Bang 1. Céc cong thic va ty Ié phdi tron trong thi nghiém

cong | Tylé Khoi Khéi | Cong | Ty Ié than Khoi Khoi
thic | than | lwgngdat | lwgng | thic | canh nhén | lweng dat lwgng
trau (kg) than (g) (kg) than (g)
1 0% 2,5 0 6 0% 2,5 0
2 0,7% 2,5 17,5 7 0,7% 2,5 17,5
3 1,5% 2,5 37,5 8 1,5% 2,5 37,5
4 3% 2,5 75,0 9 3% 2,5 75,0
5 6% 2,5 150,0 10 6% 2,5 150,0

Hon hop dat va than dugc tudi ngap bang nudc cat va gitr nhu thé cho dén 60 ngay sau d6. Mau
dat trong cac chau duoc lay ¢ cac thoi diém sau 5 va 60 ngay sau khi bat dau thi nghiém. Khoang
300-400 gram dat trong ting chau s& duoc lay dé phan tich céc chi sb 1y va hda hoc. Cac mau dat,
sau khi liy duoc duoc phoi kho trong phong thi nghiém, nghién qua ray 2 mm ding dé phan tich
c4c tinh chat dat. Gia tri pH nudc va EC o'ty 18 1:5 duoc xac dinh bang phwong phap 1SO 10390 :
2005 [10]. Ham luong trao d6i cua cac kim loai nang (Cd, Ni, Pb, Sr, va Zn) duoc chiét bang
phuong phap BaCl, va duge do bang may ICP BaClz [11].

Phuong phap thong ké duoc sur dung la phuong phap phan tich phuong sai ANOVA theo kiéu
hoan toan ngau nhién hai yéu t5. Phan mém st dung phén tich 1a JMP cua Vién nghién ctitu SAS
(Statistical Analysis Software) va phan mém Microsoft Excel.
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3. KET QUA
3.1 Giatri pH
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Hinh 1. Gié tri pH theo ty 1& than sinh hoc trau va nhdn sau 5 ngay (a) va 60 ngay (b) thi nghiém.

Trén cung 1 dd thi, cac cot ¢d gan cing ky tu khdng khac biét nhau c6 y nghia thong ké voi xac

suat P <0,05.

Sau 5 ngay, két qua gitra ty 1é than sinh hoc va gia tri pH cd su ting dan giita cac ty 1é than duoc
phdi tron va khac biét c6 ¥ nghia théng ké. O mic do phéi tron than sinh hoc va dat véi ty 16 0%
cho gié tri pH thap nhat 4,35 va & muac d6 phdi tron than sinh hoc va dat véi ti 16 6% (than triu)
cho gia tri pH cao nhat 4,925. Két qua do duoc cho thiy ty Ié phdi tron than 6% cho két qua kha

quan nhat.

Sau 60 ngay, than trau trong thi nghiém cho két qua pH tot hon so véi than nhan khi dét sir dung
th7an trau cho két qua pH 5,05, cao hon than nhan la 4,925. Tu két qua do, viéc sur dung than trau
dé nang cao pH trong dat nhiém man s¢ dat hiéu qua tot hon so v&i st dung than nhén.

3.2 Giatri EC
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Hinh 2. Gia tri EC theo ty I¢ than sinh hoc triu va nhdn sau 5 ngay (a) va 60 ngay (b) thi nghigm.
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Trén cung 1 dd thi, céc cot 6 gan cung Ky tu khdng khac biét nhau c6 ¥ nghia théng ké véi xac
suat P <0,05.

Sau 5 ngay, gia tri EC khac biét khong c6 ¥ nghia. Sau 60 ngdy, ¢ su giam dan giira cac ty Ié than
dugc st dung véi két qua EC thap nhét ¢ ty 18 than trau 6% (4,145 dS/m). CAc ty Ié than sinh hoc
khac nhau cho thiy EC trong dit khac nhau c6 ¥ nghia thong ké. Hinh 2 cho thay két qua EC thu
dugc sau 60 ngay tién hanh thi nghiém dat hiéu qua cao nhit & ty 18 than sinh hoc 6%, va dat hiéu
qua thip nhit & mac than trau 0,7% véi két qua do EC 1a 4,428 (dS/m).

3.3 Giatri Cd
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Hinh 3. Gié tri Cd theo ty Ié than sinh hoc triu va nhan sau 5 ngay (a) va 60 ngay (b) thi nghiém.

Trén cung 1 dd thi, cac cot 6 gan cing Ky tu khdng khac biét nhau cé ¥ nghia théng ké véi xac
suat P <0,05.

Ham luong trao d6i cua Cd tuy bi anh huéng bai than sinh hoc sau 5 ngay va 60 ngay thi nghiém
(Hinh 3), nhung su khac biét nay khong c¢6 y nghia thong ké. Gia tri Cd thay doi tir 0,236 dén
0,239 (mg/kg) & dot quan trac sau 5 ngay thi nghiém va tr 0,150 dén 0,175 (mg/kg) & dot quan
trac sau 60 ngay thi nghiém. Ham luong trao d6i Cd giam theo thoi gian thi nghiém diéu nay cho
thay mot phan Cd trong dat da duoc chuyén thanh dang khé trao d6i trong dat.

3.4 Gia tri Ni
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Hinh 4. Gia tri Ni theo ty I& than sinh hoc trau va nhan sau 5 ngay (a) va 60 ngay (b) thi nghiém.
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Trén cung 1 dd thi, céc cot 6 gan cung Ky tu khdng khac biét nhau c6 ¥ nghia théng ké véi xac
suat P <0,05.

Nhin chung sau 5 va 60 ngay thi nghiém ham luong trao d6i Ni c6 xu huéng giam thap theo ty 1¢
than sinh hoc str dung (Hinh 4). O ty Ié than sinh hoc cao (6%), ham luong Ni thdp hon so voi
cdng thie ¢6 sir dung than sinh hoc & ty 1& thip hoic cong thirc khong st dung than sinh hoc. Than
sinh hoc tir vo trau cho gié tri Ni giam khong ¢ ¥ nghia théng ké sau 5 ngay thi nghiém, tuy nhién
gia tri ndy giam c6 ¥ nghia thong ké sau 60 ngay thi nghiém. Than sinh hoc tir than canh nhan cho
ham luong trao ddi Ni trong dit giam thip co ¥ nghia théng ké theo ty 1 than sir dung ¢ ca 2 dot
quan tric. Viéc sir dung than sinh hoc c¢6 ¥ nghia trong viéc 1am giam ham luong trao d6i cua
nguyén té Ni trong dat nghién cuu.

3.5 GiatriPb
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Hinh 5. Gié tri Pb theo ty Ié than sinh hoc trdu va nhan sau 5 ngay (a) va 60 ngay (b) thi nghiém.

Trén cung 1 dd thi, cac cot 6 gan cung Ky tu khdng khac biét nhau cé ¥ nghia théng ké véi xac
suit P <0,05.

Két qua ham luong Pb trong dét sau 5 ngay thi nghiém ¢ mirc do phdi tron than sinh hoc véi ti 18
khac nhau da lam thay d6i ham lugng Pb trong dat & c4c gia tri khac nhau va ¢ ¥ nghia thong ke.
Hinh 5 cho thay sau 5 ngay tién hanh thi nghiém, dét st dung than trau ty 1& 6% c6 gia tri Pb thap
nhat (0,651 mg/kg) va ham lugng Pb thi nghiém & muc do phdi tron than sinh hoc véi ti 16 0 % la
c6 gia tri cao nhat (0,873 mg/kg).

Sy khéc biét vé& ham luong Pb trong dét sau thi nghiém 60 ngay ¢ cac cong thac khac biét nhau cé
¥ nghia thong ké. Hinh 5 cho thiy ham luong Pb trong dat qua cac ty 1& giam dan va cd két qua
dat hiéu qua cao nhat & ty 1¢ than trau 6%, gia tri Pb 1a 0,099 mg/kg dat. Ham luong Pb sau 60
ngay thi nghiém thap hon so vé&i sau 5 ngay thi nghi¢m. Diéu nay cho thay ham luong trao doi Pb
da chuyén dan sang dang cé dinh theo thoi gian thi nghiém. Céac cong thuc cé su dung than sinh
hoc tir vo trau cho ham lugng Pb trao ddi thap hon so véi than sinh hoc tir than nhan.
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3.6 Gia tri Sr
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Hinh 6. Gid trj Sr theo ty lé than sinh hoc trau va nhén sau 5 ngay (a) va 60 ngay (b) thi nghlem
Trén cung 1 d6 thi, cac cot co gan cung Ky tu khong khéc biét nhau co ¥ nghia thong ké véi xéac

suat P <0,05.

Sau 5 ngay thi nghiém, gia tri Sr khac biét khong c6 y nghia trén c&c cong thuc ap dung ca 2 loai
than sinh hoc tir vo trdu va tir than canh nhan (Hinh 6). Sau 60 ngay tién hanh thi nghiém, két qua
phan tich chi tiéu Sr trong céc loai dat dugc phdi tron ty 1& than khac nhau cho cac ham luong Sr
khac nhau va c6 sy khac biét c6 ¥ nghia théng ké gitta 2 loai than duoc st dung trong qué trinh
tién hanh thi nghi¢m. Hinh 6 cho thay sau 60 ngay tién hanh thi nghiém ham luong trao doi Sr
trong dat &p dung ty I¢ than sinh hoc 6% c0 gia tri thap nhat va cao nhat trong dat khong ap dung
than sinh hoc. Diéu nay cho thay than sinh hoc d 1am giam ham luong ¢ dang trao d6i ciia nguyén
t6 Sr trong d4t dung cho nghién ciu nay.

3.7 Giatri Zn
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Hinh 7. Gia tri Zn theo ty I¢ than sinh hoc trau va nhan sau 5 ngay (a) va 60 ngay (b) thi nghiém.
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Trén cung 1 dd thi, céc cot 6 gan cung Ky tu khdng khac biét nhau c6 ¥ nghia théng ké véi xac
suat P <0,05.

Két qua ham luong Zn trong dot mot véi thai gian thu mau sau 5 ngay thi nghiém cho thay ham
lwong Zn trong dat sau thi nghiém & mirc d6 phéi tron than sinh hoc & ti 1¢ 6 % c6 gia tri thip nhét
va cao nhat & nghiém thirc khéng sir dung than sinh hoc (Hinh 7a). Ham lwong Zn trong dat phdi
tron 6% than nhén sau 5 ngay tién hanh thi nghiém cé gié tri thap nhat (14,852 mg/kg) va dat
khong sir dung than sinh hoc 1 c6 gi4 tri cao nhat (17,134 mg/kg).

Sau 60 ngay, ham lwong Zn thu dugc chénh léch giira c4c ty Ié véi nhau 13 ¢6 ¥ nghia thong ké va
ty 18 than sinh hoc st dung cang cao thi ham lugng trao doi Zn cang thap. G muc ty 1é than trau
phdi tron 0%, ham luong Zn dat duoc 12 6,086 (mg/kg) va & muc 6% 1 4,295 (mg/kg). Ham lugng
Zn chénh léch gitra cac ty 1¢ than nhin 0% la 6,431 (mg/kg), ham luong Zn dat hiéu qua cao nhét
& ty 1¢ phdi tron than nhan 6% la 4,627 (mg/kg).

4. THAO LUAN

Khi ting ty I¢ than sinh hoc 1én thi ham luong trao d6i ciia cac kim loai giam xuéng (Hinh 3, 4, 5
va 6). Pidu nay co thé duoc giai thich la do than sinh hoc ¢ kha nang hap phuy cation trén bé mat
[12], tir d6 1am giam lugng trao d6i trong dat. Do do, ty 1¢ than cang 16n thi kim loai nang cang bi
hap phu cang nhiéu [13] va luong trao doi trong dat bi han ché. Thong thuong khi qué trinh acid
hda xay ra (pH giam) thi nong do cac kim loai & dang dé tiéu sé& cao [14] va nguoc lai khi gia tri
pH tang thi nong d6 kim loai ¢ dang dé tiéu giam xuong vi lic nay kim loai nang s€ bi két tua, tao
thanh céc chelat hodc hydroxyt. Két qua nghién ctiru nay cho thay than sinh hoc da 1am tang gia tri
pH caa dat (Hinh 1), diéu ndy c6 thé da 1am cho luong kim loai & dang trao d6i giam xudng nhu
da duoc quan sat & cac Hinh 3, 4, 5 va 6. Tuy nhién can c6 nghién ctru sau hon dé xac dinh xem
cac kim loai bi hip phu trén bé mat cua than sinh hoc hay 1a do bj ¢ dinh do pH ting la nguyén
nhan chinh 1am giam luong trao d6i cua céc kim loai trong nghién ctu nay.

Trau va canh nhan sau khi xtr 1i dwgc dua vao 16 nung dé nang nhiét o dén khoang 350-400 °C
trong nghién ctru nay va ciu trdc, tinh cht cua 2 loai than sinh hoc sir dung trong nghién ciu nay
da dwoc cong bd trude d6 [15]. Hinh thai vi md cua 2 loai than cho thay ti dién (dién tich bé mat)
cta than trau I6n hon than canh nhan (c6 nhiéu 15 hong hon). Két qua nghién ctu ciing cho thay
pH, ham luong tro, ham luong K cua than trau cling cao hon nhiéu so véi than nhan [15]; do d6
kha nang hap phu va kha ning kiém hoa cua than trau cao hon than canh nhan.

Khi tang ty I¢ than sinh hoc thi khd néng hap phu kim loai nang cung tang theo va két qua nghién
clru Ny ciing twong dong vai cong béd ciia Binh Thanh Nguyen va cs [13]. Biéu nay cho thay viéc
su dung than sinh hoc c6 thé 1am giam kha ning hut cac kim loai cua cac loai cay trong va tir d6
han ché kha nang tich lily kim loai nang trong cac ndng san. Tuy vay, can c6 nhiéu cac nghién ciu
khac dé danh gia kha nang cai tao kim loai trong cac loai dat trong ndng nghiép cua cac loai than
sinh hoc khac nhau.

5. KET LUAN

Ham luong trao doi ciia cAc kim loai ning trong dat giam xudng khi ty 1& than sinh hoc ting 1én.
O muc ty 1& 6% thi ham luong kim loai ¢ dang trao doi thap nhat. Trong 2 loai than sinh hoc sir
dung cho nghién ctru nay thi loai than duoc san xut tir vo trau cho hiéu qua cai tao tét hon loai
than dugc san xuat tir than canh nhan. Hiéu qua cai tao kim loai ning trong dat cua than sinh hoc
c6 thé c6 lién quan dén kha nang hip phu cia than sinh hoc va kha nang lam ting gia tri pH cia
dat. Mic du luong tong sb trong dat khong thay ddi, lugng trao d6i cua cac kim loai nang da giam
xudng do viéc sir dung than sinh hoc. Diéu nay cho thy viéc sir dung than sinh hoc ¢6 thé lam
giam kha ndng hut cac kim loai cua cac loai cay trong va tir d6 han ché kha nang tich lily kim loai
nang trong cac néng san. Tuy vay, can c6 nhiéu cac nghién ctru khac dé danh gia kha ning cai tao
kim loai trong cac loai dat tréng néng nghiép cua cac loai than sinh hoc khéac nhau. N6i tom lai,
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vé mit higu qua cai tao kim loai ndng, than sinh hoc san xuat tir vo triu ¢ ty 1¢ 6% cho hiéu qua
cao nhat. Tuy nhiéq, hiéu qua tong thé cua than sinh hoc dugc xem xét,’dénh gia khi c6 su két hop
véi hiéu qua kinh té trén ruong thuc té trong mét so cay luong thuc nhat dinh.

CAM ON

Nghién ctru nay duoc tai tro chinh boi Quy Phat trién Khoa hoc va Cdng nghé Thanh phd HS Chi
Minh (HCM-FOSTED), theo hop dong s6 36/2020/ HD-QPTKHCN, ky ngay 13/7/2020. Cac tac
gia rat bict on bai hoc Cong nghiép TP. HCM (IUH) va Vién Khoa hoc Cong ngh¢ va Quan ly
Mai truong (IESEM) cua IUH. Rat cdm on nhén vién va sinh vién tai IESEM vi tro gilp véi cac
chuyén di thuc te.
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CAl THIEN HAM LUGNG KIM LOAI NANG...

IMPROVING HEAVY CONTENT IN SALINE ACID SULFATE SOIL WITH BIOCHAR
APPLICATION

DINH DAI GAI', NGUYEN THANH BINH?, LY THANH BINH?
! Institute for Environmental Science, Engineering and Management, Industrial University of Ho Chi Minh City
2Faculty of Basic Science, Industrial University of Ho Chi Minh City
“Corresponding: dinhdaigai@iuh.edu.vn

Abstract. The presence of heavy metals in the soil can have negative impacts on the quality of agricultural
products as well as the health of consumers. The use of biochars made from agricultural residues to
ameliorate the concentration of heavy metals in agricultural soils could be a potential solution that needs to
be investigated. The purpose of the current study is to assess the capacity of biochars made from rice husks
and longan branches to remediate heavy metals in saline acid sulfate soils. The study used the soil mixed
with two types of biochars at five rates 0,7; 1,5; 3,0 and 6,0%. The experiment was conducted in a
greenhouse for 60 days, and the soil in the experimental pots was sampled after 5 and 60 days to determine
the exchangeable concentration of five heavy metals. The results showed that depending on the applied
rate, biochar reduced the exchangeable concentration of various metals such as Cd, Ni, Pb, Sr, and Zn. The
biochar rate of 6% led to the lowest metal concentration in the exchangeable form. Biochar made from rice
husk was better in remediating heavy metals of the tested soil than that made from longan. The pH of the
soil rose in proportion to the amount of biochar used. A decrease in the exchangeable concentration of the
analyzed metals could be related to the adsorption capacity of the tested biochars as well as an increase in
the pH value of the biochar-added soil. More studies on different types of biochar as well as in actual
agricultural fields are in need to gain more precise conclusions for sustainable development.

Keywords: heavy metals, biochars, agricultural residues.
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