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Toém tat:

Trong nghién citu nay, chiing téi ché tao thanh céng Than sinh hoc (TSH) véi vit liéu ban dau la bd
mia. Ddc tinh cia vt liéu dwoc khdo sat bang cdc phieong phdp kinh hién vi dién tie quét (SEM), phé tin
xa nang lwong tia X (EDS), phé hong ngoai bién doi Fourier (FTIR). Hinh anh SEM cho thdy vit liéu ché
tao dwoc cé chira nhiéu 16 xop. Két qua phé EDS cho thdy c6 sw thay déi ddang ké vé thanh phan nguyén té
cua TSH so voi nguyén liéu ban dau. Phé FTIR chi ra r&ng vat liéu ché tao dwoce c6 chira cde nhém chire
bé mat nhu -OH, -COO, =C=0,... Thir nghiém kha nang tach loai Niken trong nuwdc cua mau vt liéu TSH
thu dwoc hidu sudt hap phu cao (90,55%) véi thoi gian hap phu bdo hoa tai 35 phiit. Két qua nghién ciru
clia chiing t6i cho thdy, vt liéu TSH dirge ché tao tir ba mia cé tiém ndng lom trong viéc vmg dung xit Iy cdc

kim loai ndng trong nuoc.
T khoa: Than sinh hoc, hdp phu, kim logi nang.

1. Pit véin dé

Kim loai ning gy ra nhitng moi nguy hai
to 16n cho stic khoe cong déng vi tinh doc hai va
khong phan huy sinh hoc cta ching. Ching dugc
dwa vao méi trudng chit yéu trong cac linh vyc san
xudt cong nghiép nhu khai khoang, hoa chét, co khi,
pin, xi ma dién [1]. Trong s6 céac kim loai nang, ion
Niken(IT) 1a mot trong nhiing kim loai nang thuong
gip trong dong nudce thai thd tir cac nganh san xuat
cong nghiép, nhu kim loai mau, ché bién khoang
san, ma dién, trdng men su, san xuét déng sunphat,
san xuat pin va dc quy [2, 3]. Cac quy dinh vé moi
truong [4, 5, 6] dbi v6i viée thai cac ion kim loai
nang va nhu cau su dung nudce sach véi mue do cuc
thdp cua cac ion kim loai ning lam cho viéc phat
trién cac phuong phap hiéu qua khac nhau dé loai
b6 cac ion kim loai ning ra khoi nuée 1a rit quan
trong. Cac phwong phap thong thuong dé loai bo
ion kim loai ndng ra khoi nude bao gém két tua dién
hoa va hoa hoc, trao dbi ion, thim thau nguoc va
hap phu [7]. Trong sb cac phuong phap da dé cap &
trén, hép phu céc ion kim loai ndng trén bé mat vat
liéu ran x&p 1a mot trong nhimg phwong phap hoa
Iy dwoc dé xuat nhiéu nhat, thuong dwoc sir dung dé
loai bo ion kim loai niing tir mau nuéc va dung dich
nude. Hip phu hip din nho gid tri ciia hidu qua, chi
phi thip va don gian [8]. Hién nay, cac vt liéu hap
phu (VLHP) thudong duoc sir dung bao gdm than
hoat tinh, dat sét, zeolit, sinh khdi va polymer [9].
Theo d6, Demirbas (2008) di chi ra rang phu phim
nong nghiép va mot sé dang chuyén hoa phu hop
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ctia chung ¢ thé duge st dung dé phat trién cac
cong nghé hiéu qua va tiét kiém cho xur 1y kim loai
nang trong ca nudc thai cong nghiép va do thi [10].

TSH la mét vat liéu giau cacbon, ¢ nguén
gdc tir qua trinh nhiét phan sinh khdi trong mot hé
thdng kin véi rat it hodc khong c6 oxy [11, 12]. Cac
cong trinh nghién ctru trude day da cho thiy ring,
TSH c6 tiém ning tmg dung to 16n trong nhiéu linh
vuc khéc nhau nhu cai tao dat, ting ning suit ciy
trong [12, 13], ¢6 lap cacbon giam thiéu phat thai
khi nha kinh [14, 15]. Ngoai ra, cac nghién ctru gan
déy con chi ra rang, TSH 13 tng cir vién sang gia
cho sir dung lam VLHP nhiam tach loai cc chat
6 nhiém trong nudc, chang han nhu: Chi [1, 16],
phét phat [17], thude trir sau [18], Crom, Asen [19],
Cadimi, Pdng, Niken [1],... Trong mdt nghién ctru
gan day, Inyang (2011) da ché tao TSH c6 ngudn
gdc tir bd mia cho kha niang hp phu chi trong nude
t6t hon ca than hoat tinh ban trén thi truong [20].
Ngudn nguyén liéu sinh khdi dugc st dung cho ché
tao TSH trong cac nghién ctru trén day ciling kha da
dang va phong phu, tir bun thai, phan gia stc, gia
cam, chat thai ran hitu co, vo triu, gd va vo cay sdi,
gd thong, ba mia, ...

Trong nghién cru nay, chiing t6i trinh bay
quy trinh ché tao TSH tir bi mia bang phwong phéap
nhiét phan cham st dung 16 nhiét phan thu cong.
Hinh thai, cAu tric cta loai vat liéu nay cling dugc
khao sat chi tiét. Dong thoi thir nghiém vat lidu
TSH dé xtr 1y Ni (II) trong dung dich nuéc ciing
duogc thao luan trong nghién ctru nay.
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2. Thye nghiém
2.1. Ché tao than sinh hoc tir bi mia
a) Ché tao 16 nhiét phén sinh khoi

Trong nghién ciru nay, TSH dugc ché tao
bang 10 nhiét phan thu cong. Lo nhiét phan duoc
chung toi gia cong tir cac ngudn vat liéu sin cé nhu
thung phi, ton thép, vé hop stta, van cét ép, mun
cua, sit 06. Chting dugc thiét ké va ché tao theo
ban v& chi tiét mo ta trén Hinh 1, bao g6m cac bo
phan nhu sau: Than 10 (1) duong kinh 68 cm lam
bang thung phi, dugc cach nhiét bén ngoai boi mot
16p mun cua day 6 cm va dugc bao boc badi van cot
¢ép (2). Lop cach nhiét nay c6 vai trd ngan chan su
thoat nhiét ra moéi trudong, dam bao di tri nhi¢t do
6n dinh trong sudt qua trinh nhiét phan. Phia trén
than 16 12 nap day hinh nén (3) dugc gia cong bang
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ton thép co vai tro lam kin, dam bao cho qua trinh
chay cua nhién liéu khong dién ra qua nhanh trong
16 nhiét phan. Ong thoat khéi (4) duong kinh 10
cm bang t6n thép phia trén cing ¢6 nhiém vu thoat
khoi trong qua trinh chay cta nhién liéu trong 10.
Bén trong 10 nhiét phan 1a cac hop chira nguyén
lidu sinh khdi (5) duong kinh 15 cm dugc str dung
ttr cac vo hop sira ¢o nép day, chung duogc dat trén
mot gia d& (6) dudng kinh 60 cm bang sit 36. Cac
hop chira nay co vai trd tao ra moi truong yém khi
cho qué trinh nhiét phén cta sinh khéi ¢ bén trong.
Phia dudi cua 16 dugc bd tri cira mdi nhiét (7) tiét
dién 10x10 ¢m ¢6 vai trd mdi nhiét cho nhién liéu
khi bét dau thuc hién qua trinh nhiét phan. Lo nhiét
phan sinh khéi chung toi da ché tao duoc thé hién
0 Hinh 2.
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Hinh 1. Bdn vé chi tiét [0 nhiét phan sinh khoi

Hinh 2. Lo nhiét phéan ché tao dwoc
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b) Ché tao than sinh hoc tir ba mia

Ching t6i ché tao TSH tir bd mia bang
phuong phép nhiét phan chdm trong 160 nhié¢t phan
tha cong da ché tao duoc. Quy trinh ché tao TSH
duoc thuc hién theo so dd mé ta trong Hinh 3, cu
thé nhu sau:

- Budc 1: Ba mia sau khi thu gom dugc rira
sach nhiéu lan bang nudc cat nhim loai bo cac tap
ban sau d6 sdy & 105 °C cho dén khi khdi lugng
khong dbi.

- Budc 2: Bd mia duoc cit nho dén kich
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thudc khoang 1-1,5 em trudc khi cho vao cac hop
dung sinh khéi.

- Budc 3: Cho cac hop sinh khéi vao 16 nhiét
phan ddng thoi cap nhién liéu d6t cho 10. Nhién liéu
duoc st dung ¢ day co thé 1a rom ra, vo triu.

- Bu6c 4: Tién hanh dbt chay nhién liéu
trong 10 nhiét phan khoang 2-3h. Sau khi 10 dugc
lam ngudi ty nhién, léy cac hop sinh khdi ra ta s&
thu dugc TSH ¢6 mau den anh (Hinh 4).

Rura sach

Kich thwée
1-1.5cm

Hinh 4. Nguyén liéu ba mia truoc khi nhiét phan
(a), TSH ché tao dwoc sau khi nhiét phan (b) va
TSH sau khi dirgc nghién min (c)

2.2. Cac phuwong phap phan tich

Céc tinh chét hoa 1y va thir nghlem kha nang
hép phu Ni(IT) cuia TSH ¢6 ngudn gbc tir bad mia
dugc phan tich bang cac phuong phap sau:

- Phén tich hinh thai bé mat va thanh phan
nguyén td cua vat lidu chung t6i chyp anh bé mat
va bén trong vat liéu bang kinh hién vi dién tir
quét (Scanning electron microscope - SEM), tich
hop dau thu phd tan sic ning lugng tia X (Energy
Dispersive X-ray Spectroscopy — EDS) trén thiét bi
VP-SEM HITACHI SU1510, Nhat Ban.

- Phan tich cdc nhom lién két hoa hoc trén
bé mit cua vat lidu chung t6i do phé bién ddi héng
ngoai Fourier (FTIR) trén thiét bi Nicolet 6700 FT-
IR, M§.
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- Phan tich néng d6 Ni(II) trong cic mau
dung dich dugc ching t6i do bang phd hip thu
nguyén tu (Atomic Absorption Spectrophotometry
- AAS) trén thiét bi AA-7000, Nhat Ban.

2.3. Thure nghiém nghién ctru kha ning hip phu
Ni(ID) trong nuwoéce cia TSH
Dé nghién ciru kha nang hip phu Ni(I) cua

TSH ché tao tir bd mia chung t01 chuin bi mét cde
chira 200 ml dung dich Ni(II) nong d6 5 mg/l dat
trén méay khudy tir, khdi lwong chat hap phu TSH 1a
0,02 g. Tai cac méc thoi gian hép phu (0, 5, 10, 15,
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70 phut) dung
pipet hut 10 ml, loc lay dung dich bang méay quay
li tam. Xac dinh ndng d6 Ni(Il) con lai bang may
quang phd hép thu nguyén tor AAS. Tir d6 x4c dinh
duogc thoi gian hép phu bio hoa, hiéu suét hép phu,
dung lugng hap phu bdo hoa cua vat liéu TSH déi
v6i Ni(IT) bang cong thirc:
C—C .

C, %100, % (1)
G —C

qe - m

Trong do, H (%) 1a hiéu suat hap phuy, C, (mg/) 1a
nong d6 ban dau ciia dung dich Ni(II), C (mg/l) la
nong dé con lai ciia dung dich Ni(II) sau hap phu, m
() 1a khoi lugng TSH, V (ml) 1a thé tich dung dich
Ni(Il), q, (mg/g) la dung luong hip phu bo hoa va
t (phut) 1a thoi gian hap phu bao hoa.

H=

xV )

3. Két qua va thao luin

Hinh 5 1a anh SEM cua ba mia trudc va sau
khi nhiét phan. Két qua cho thiy c6 su khac biét
dang ké vé hinh thai bé mat cua vat liéu TSH (Hinh
5b) so voi nguyén liéu ba mia ban dau (Hinh 5a).
Theo d6, vat liéu da bién ddi tir hinh thai dang tim
v6i bé mit tuong dbi nhin nhyi ciia bd mia sang
hinh thai dang cac s¢i hinh try dang xen nhau, cting
vOi su xuét hién cia cac héc rang cia TSH. Két
quéa nay c6 thé duoc giai thich 1a do sy phan hay
cac thanh phan kém bén cua ba mia trong qué trinh
nhiét phan. Sy phan hily ciia chiing 1am cho bé mit
TSH hinh thanh cac 18 rdng, xp. Bang truc quan c6
thé nhan ra cac 16 xp trén bé mat TSH c¢6 dang hinh
da giac, kich thudc 16 xop dao dong trong khoang
20 — 100 nm véi mat d6 phéan bd xép xi 30 16 x6p/
pm. Tinh chat nay du bao TSH c6 tiém ning lam vat
liéu hap phy céc chét 6 nhidm.

Dé 1am rd hon qua trinh hinh thanh TSH tir
ba mia, cdc mau vat liéu dugc chiing toi phan tich
EDS. Két qua dugc thé hién trén Hinh 6. Qua do,
thanh phan nguyén to ciia vat liéu co su thay doi
1o rét khi chuyén tir bd mia (Hinh 6a) sang TSH
(Hinh 6b).
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Hinh 5. Anh SEM ctia ba mia trudc trudc khi nhiét
phan (a) va TSH che tao dwoc sau khi nhiét phan (b)

Hinh 6. Phé EDS ciia bd mia truéc trudce khi nhiét
phan (a) va TSH che tao dwoc sau khi nhiét phan (b)
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Hinh 7. Ph6 FTIR ciia TSH c6 nguon goc tir b mia

Ham lugng Cacbon ting (tr 59,5% dén
97,7%) trong khi ham lugng Oxy giam (tr 40,5%
con 2,3%). Két qua trén con cho thiy, thanh phan
ctia TSH chu yéu chira cacbon, con oxy chiém ty 1¢
khé nhd, dudi dang cac nhém chie trén bé mat con
lai sau khi nhiét phan.

Pé xac dinh cac nhom chire hoa hoc lién két
trén bé mat cua vt liéu, chiing toi sir dung phuong
phap do phd bién d6i hong ngoai Fourier FTIR. Két
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qué phan tich phd FTIR cho thay cac mau TSH xudt
hién cac dao dong lién Kkét tai sb song 3340 cm’!
dac trung cho nhom hydroxyl (O-H), 2365 — 2899
cm': dac trung cho nhoém cacbonyl (O=C=0), 1200
- 1400 cm™: dac trung cho lién két C—C, 1600 —
1800 cm': dic trung cho lién két C=C ciia anken,
cac dao dong lién két trong dai sé song tir 600 — 900
cm! dic trung cho lién két C-H ciia vong aromatic.
Ngoai ra, con xuat hién thém dao dong lién két tai
s6 song 1033 cm dac trung cho lién két O-H cua
phenol [21].

Can biét rang, trong qua trinh nhiét phan, cac
thanh phan kém bén (mach nhanh) trong xenlulozo
va hemi-xenlulozo bi phan huy o dang céc chit hiru
co bay hoi dan téi sy giam vé khoi lugng, trong khi
cac thanh phan khoang va bo khung cacbon (mach
chlnh) van dugc giit lai, vi Vay hinh dang TSH van
gan giéng voi vat liéu ban dau. Tuy nhién, chu trac
va tinh chét caa TSH c6 nhiéu bién ddi, su phéan
huy cua cac thanh phan kém bén dé lai cac 16 hong
trén bé mat, hinh thanh cu trac rdng xdp, co bé
mit riéng 16n cho TSH. Pdong thoi, sy phan hay nay
con gitp hinh thanh nhidu nhém chtrc ning trén bé
mat cia TSH. Nhirng dac trung nay cua TSH gitp
chung tré thanh mét dang véat li€u mang lai nhiéu
mg dung hitu ich nhu cai tao dat, ting ning suat
cdy trong, lam vét liéu hap phu chét 6 nhiém trong
loc nudc.

Tiém nang lam vat liéu hap phu cia TSH ¢
ngudn gdc tir ba mia duoc chung toi thir nghiém qua
qué trinh hap phu Ni(II) trong dung dich nuéc. Két
qua cho thay, hiéu suat hap phu Ni(II) cua TSH kha
cao (90,55%), dung luong hap phu bio hoa q, dat
45,275 mg/g véi thoi gian hap phu bdo hoa nhanh
(t =35 phut) (Hinh 8). Kha ning hép phu cua TSH
dugc giai thich 1a do ching c6 bé mat riéng 16n
ddng thoi chira cic nhom chie ning trén bé mit

[22], [23].
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Hinh 8. Hiéu sudt hdp phu Ni(Il) ciia TSH bd mia
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4. Két luan

Vat liéu TSH lam tir bd mia da dugc ching
t6i ché tao thanh cong bang phuong phap nhiét phan
yém khi trong 16 thii cong tu ché. Cac két qua phan
tich SEM, EDS, FTIR cho thiy vt liéu TSH ché tao
dugc ¢6 cdu trac xdp, ham luong cacbon cao dong
thoi chira cac nhém chitc hoa hoc lién két trén bé

Tai liéu tham khao

mat. Két qua xur 1y Ni(II) trong nudc cho thdy vat
liéu hép phu TSH cho hi¢u qua cao véi thoi gian
xtr Iy nhanh. Tir két qua nghién ctru nay c6 thé thay
réng, TSH duoc lam tir bd mia c¢6 nhiéu tiém nang
16n trong g dung xt ly Ni(II) noi riéng cling nhu
céc kim loai nang khac néi chung gay 6 nhiém méi
truong nudce.
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BIOCHAR PRODUCED FROM ANAEROBICALLY DIGESTED SUGARCANE BAGASSE:
STRUCTURAL MOPHORLOGY CHARACTERIZATIONS AND APPLICATION
TO REMOVE NIKEL CONTAMINANTED WAST WATER

Abstract:

In this study, biochar (BC) successfully produced by anaerobic heating the derived bagasse.
Structural mophorlogy characteristics of the obtained materials were investigated by scanning electron
microscopy methods (SEM), X-ray energy scattering spectroscopy (EDS), Fourier transform infrared
spectroscopy (FTIR). SEM images show that the fabrication materials have a large specific surface, porous
structure. EDS spectroscopic results show a significant change in BC's elemental composition compared
to the original material. FTIR spectra indicated that the fabricated materials contain surface functional
groups such as -OH, -COO, = C = O, ... Test of domestic nickel separation ability of BC material samples
obtained efficiency high adsorption (90.55%) with saturated adsorption time at 35 minutes. The results
of our study show that BC material made from bagasse has great potential in application of heavy metal
treatment in water.

Keywords: Biochar, adsorption, heavy metals.
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