KHOA HOC CONG NGHE
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TOM TAT

Vat liéu biochar bién tinh v6i oxit st tir (Fe,Obiochar) duoc téng hop bing phuong phap nung rac thai
sinh hoat (RTSH) dé phan huy & 500°C trong méi truong nito, sau do6 c6 dinh cac oxit sat 1én bé mat biochar
st dung phuong phap dong két ta hon hop Fe(OH), va Fe(OH), dugc tao ra tir tién chat Fe* va Fe* trong
moi truong kiém. Kha nang hap phu Safranin-O (SO) trong nudc thai ctia Fe,0 biochar dugc thuc hién
trong cac thi nghiém theo mé. Cac yéu t6 anh huéng dén qua trinh hap phu nhu pH, khai luong vat liéu,
thoi gian va nong do ban dau cta ion SO da duoc khao sat. Két qua nghién cttu cho thdy, véi nong do SO
ban dau 50 mg/L, pH 7, khdi luong Fe,O,biochar va thoi gian hdp phu 120 phat thi hiéu suat hap phu SO
dat 81,6% va lugng SO bi hip phu dat 9,33 mg/g. Do d6, Fe,0,biochar co thé dugc téng hop tit RTSH dé
phan hady theo phuong phap don gian va chi phi thip va co thé ing dung vat lieu Fe,0,-biochar cho viéc loai

b6 cation mau Safrarin O khoi moi truong nuéce.

T khoa: Fe,O biochar, hap phu, Safranin O, rdc thai sinh hoat dé phan hiy

1. DAT VAN BE

Qua trinh d6 thi hoa, cung véi viéc tang truéng
kinh té va gia tang dan s6 mot cach nhanh chéng
dang tao ra luong rac thai sinh hoat (RTSH) noéi
chung va luong RTSH dé phan huy néi rieng ngay
cang tang cao. RTSH dé phan huy chiém ty lé 50 -
70% trong RTSH, cung véi nhiét do cao ctia moi
truong tw nhién 1la nguyén nhan chinh gay mui hoi, la
moi truong thuan loi cho su phat trién va lan truyén
cac loai con trung va dong vat gay anh huong dén
stic khoé ctia cong dong [1]. Ngoai cac hinh thic xit
ly truyén thong nhu chon 14p hop ve sinh, dot hay a
phan thanh dong dé san xuat phan bon; RTSH dé
phan huy con duoc st dung dé san xuat than sinh
hoc (con goi la biochar) [2, 3]. Theo dinh nghia,
biochar 1a san phdm cta qua trinh nhiét phan yém
khi cac vat liéu httu co, co tiém nang doi voi viec loai
b6 hop chat hitu co, cac chat hoat dong bé mat, chat
0 nhiém dinh duong tir cac loai nudc thai khac nhau
va than thién v6i moi truong [4, 5].

Thu6c nhuom téng hop la cac phan tir thom
phttc tap, c6 kha nang hoa tan trong nudc cao va khé
bi phan huy sinh hoc, ngoai ra sy hién dién cta
chung trong mdi truong nudc véi sé luong 16n co thé
ngan can qua trinh khuéch tan oxy vao nudc, lam can
trd luong anh sang truyén qua moi truong nudc va tir
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d6 c6 thé lam réi loan qua trinh quang hop [6, 7].
Safranin O (SO) 1la moét trong nhimg loai thudc
nhuom cation dwoc st dung rong rai trong mé hoc va
té bao hoc. Do doc tinh cao, khong phan huy sinh
hoc, nudc thai chira SO co6 thé gay ra tac hai nhu quai
thai, ung thu va dot bién gen cho con nguoi [8], vi
vay SO trong nudc thai can phai duoc xtt ly trudc khi
thai ra moi truong ty nhién.

Mic du biochar c6 kha nang hap phu cac thanh
phan 6 nhiém hitu co trong moéi truong, tuy nhién rat
kho dé tach biochar dang bot ra khoi dung dich dé
tai st dung sau qua trinh hiap phu. Do d6, cac hat
nanno tir tinh (Fe;0,) duoc két hop voi biochar dé
tao ra mot loai vat lieu hap phu mai 1a Fe;O -biochar,
la buoc cai tién quan trong dé tang kha nang hap phu
va khic phuc nhuoc diém khé thu hdi cta biochar [9,
10, 11]. Viec c6 dinh cac hat Fe,O, lén bé mat
biochar tré nén ndi bat trong viec 4p dung mot tir
truong ngoai hay nam cham dé tach chat hap phu ra
khoi dung dich, tai stt dung vat liéu, do do6 c6 thé st
dung trong thoi gian dai trén quy moé 16m va hiéu qua
vé kinh té [12]. Do d6 nghién ctru nay duoc thuc hién
nham tao ra vat liéu hap phu méi 1a Fe;O -biochar va
tng dung trong viéc loai b6 Safranin O trong moi
truong nuoc, dong thoi 1am cho RTSH dé phan huy
tré thanh vat liéu thira hitu ich, tr 1ang phi thanh mot
vat liéu hap phu than thién véi moi truong.
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2. VAT LIFU VA PHUONG PHAP NGHIEN CUU
2.1. Hba chat

Cac hoa chat duoc st dung trong nghién ctru
bao gom: axit clohidric (HCl), clorua sat (II)
(FeCl,.4H,0), clorua sat (IIl) (FeCl,.6H,0), safranin
O (C,,H;4CIN,), natri hidroxit (NaOH), natri chloride
(NaCl).

Chuén bi dung dich safranin O (SO) c6 nong do
1.000 mg/L bang cach can 0,2 g SO dang bot cho vao
binh dinh mttc 200 mL, cho nudc cat vao va dinh mic
dén vach, st dung may khudy tir @€ lam hoa tan hoan
toan luong SO.

2.2. Vat lieu thi nghiém

Chuén bi biochar: sau khi thu thap va phan loai,
RTSH dé phan hdy duoc rtta sach biang nuodc cat
nhiéu 1an dé loai bé bui ban va tap chat, cit nhé va
dem phoi kho ngoai anh sang mat troi dén khi sinh
khoi gitta hai ngay lién tiép thap hon 5% khoi luwong
tueoi ban dau thi tién hanh sdy & 105°C dén khoi
luong khong dai.

Rac duoc nghién thanh bot, sau khi sdy kho va
duoc dem di nhiét phan trong 10 nung (Model VMF
165, Yamada Denki, Adachi, Tokyo, Nhat Ban) &
nhiét do 500°C véi toc do gia nhiét 10°C/phut trong 2
gio trong moi truong khi tro nito. Chat ran thu duoc
biochar & giai doan nay thu gom va cho lam nguéi &
nhiét do phong.

Lam sach bé mat biochar: sau khi 1am nguoi &
nhiét do phong, biochar duoc nghién nho, sang dén
kich thudc hat dat yéu cau (< 0,075 mm) va rira biang
dung dich HC1 0,1M va nudc cat cho dén khi pH cta
dung dich trong khoang tir 6 dén 7. Sau d6, biochar
duoc lam kho qua dém & 80°C va bao quan trong chai
thuy tinh day kin cho dén khi dugc st dung. Céac
mau thu duoc sau qua trinh nay goi la biochar.

Tong hop vat lieu Fe;Obiochar: Fe;O biochar
tir RTSH dé phan huy duoc téng hop bang phuwong
phap dong két tha & nhiét do cao, bang cach tron
biochar véi huyén phu ctia nhiéu loai clorua sat khac
nhau va khudy trong diéu kién rat kiém (pH=10) dé
két taa Fe-hydroxit, theo quy trinh duwoc tém tat
trong hinh 1 [13].

Cu thé hon, Fe;0biochar tit RTSH sé phan huy
duoc tong hop bang cach stt dung clorua sat (I) va
(I11), FeCl,.6H,0 va FeCl,.4H,O voi ty le 3:1, diéu
chinh pH dén 10 bang dung dich NaOH 5 mol/L.
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Fe,Obiochar thu duoc bang cach khudy hén hop
nay voi biochar & nhiét do 80°C tréen may khudy ti
trong 1 gio. Hon hop sau d6 duoc tach bang cach ly
tam & 3.000 vong/phut trong 10 phat va két thia duoc
say kho & 60°C dén khoi luong khong d6i. Chat ran
sau do dugc thu thap va xac dinh 1a Fe;Obiochar tir
RTSH dé phan huy.

Héon hop Fe,0,
(hon hop FeCl.6H,0 va
FeCl,4H,0)

N

Khusy hén hop
(trong 1 gio)

!

Ly tim
(trong 10 phit, 3000 vong/ phit)

.

Say
(¢60°C)

|

Fe,0biochar

Biochar te RTSH

Hinh 1. Quy trinh t6ng hop Fe,0biochar
2.3. Thi nghiém hap phu

Hiéu suat hap phu SO ctia Fe;O biochar va
luong SO bi hap phu duoc danh gia trong cac thi
nghiém héap phu theo mé. Tat ca cac phép thi hip
phu duoc tién hanh ba lan lap lai, 1dy két qua trung
binh va duoc theo doi & diéu kién phong thi nghiém.
Trong moét thi nghiém dién hinh, mot luong c6 dinh
cta chat hap phu va 50 mL dung dich SO duoc thém
vao ong ly tam. Sau d6, dem di lic voi toc do 60
vong/phut. Sau thoi gian hdp phu (120 phat), loc
dung dich loc bang gidy loc Whatman No.6 dé tach
Fe;Obiochar va dung dich. Sau cung, dung dich sau
loc duwoc dem phan tich ham luong SO con lai bang
may quang phé Shimazdu UV-1900 - Japan.
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Dé xac dinh cac diéu kién thi nghiém thich hop,
mot loat cac thi nghiém da duoc thuc hién véi su
thay déi ctia pH dung dich (tir 2 dén 10), khéi lwong
vat lieu hap phu (0,2 g d@én 5 g), thoi gian hap phu (1
dén 720 phut) va néong do SO (10 dén 200 mg/L).

Luong SO bi hap phu duoc tinh theo cong thuc

sau:
(C,—C.)
Q= - xV

Trong do: Q 1a lwong SO bi hdp phu trén mot
don vi khoi vat liéeu hap phu (mg/g); C, 1a néong do
SO ban dau (mg/L); C. 1a néng @6 SO sau khi hap
phu (mg/L); V 1a thé tich dung dich (L); m 1a khoi
lwong vat lieu (g).

Hiéu suat hap phu SO:

H = (Cl} - Cﬂ]

0

Trong d@6: H 1a hiéu suat hap phu (%); C, 1a néng
do SO ban dau (mg/L); C.1a nong do SO sau khi hap
phu (mg/L).

2.4. Xtz Iy s0 lieu

Dung phan mém SPSS dé phan tich phuong sai
ANOVA, kiém dinh DUNCAN dé so sanh cac gia tri
trung binh & do tin cay 95% gitta cac nghiém thic. S6
lieu duoc kiém tra phan phoi chuin va déng nhat
phuong sai trudce khi phan tich ANOVA.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bic trung bé mit vat lieu Fe;Obiochar

3.1.1. Anh SEM bé mat vit liéu

Két qua chup anh SEM bé mait cua vat liéu
Fe 0 biochar dugc thé hién trong hinh 2. Két qua
thu duoc cho thay, bé mat vat lieu Fe,O-biochar vira
nhéan vira tho, c6 hinh dang khong déu va siap xép
mot cach ngau nhién, vo dinh hinh, dong thoi bé mat
vat liéu da xuat hién nhiéu tap hop hat nano trén bé
mat hon, cac hat nay duoc xac dinh cha yéu 1a Fe,0,
(dua tréen két qua phan tich EDX & muc 3.1.2).

i

X 100

JKY 8.0mm x30.0

Hinh 2. Anh SEM ciia Fe;O -biochar
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3.1.2. Pho EDX bé mat vat liéu

Két qua phan tich EDX cta Fe,0 biochar duoc
trinh bay trong hinh 3A, trong khi phan tom tat ty lé
cac nguyén t6 duoc trinh bay trong hinh 3B. Két qua
phan tich thanh phan nguyén t6 cho thdy Fe,O,
biochar chtta chti yéu cac nguyen to C, O, Na va dic
biét 1a Fe, vdi ty 1é cac nguyén t6 nhu sau: 29,6% C;
33% 0; 10,1% Na va 16,4% Fe.

B| Nguyén tb | Khii leong % [Nguyén tit %
C 14] 26
0 219 30
Na 9,67 10,1
Al 029 026
S 045 038

Cl 1435 0,87
Ca 0,60 036
o - Fe 379 164
1 2 3 4 5 6 1 & ¢§ —
Ful Scale 1653 cts Curser: 000 v  |Tong so 100
Hinh 3. Phé EDX (A) va thanh phin nguyén t6 (B)
cua Fe;Obiochar

3.2. Anh hudng ciia pH

pH 1a mot trong nhimg yéu t6 quan trong anh
hudéng dén qua trinh hap phu, tac dong dén dién tich
bé mat va kha niang hoa tan ctia chat hap phu [14].
Trong thi nghiém nay, anh huong ctia pH dung dich
dén kha nang hap phu SO cta Fe;O,biochar duogc
thuc hién trong khoang 2 — 10 & nhiét d6 phong (25 +
2°C), liéu luong chat hap phu 1a 0,2 g, thoi gian tiép
xuc 120 phut va nong do SO ban dau 1a 50 mg/L.

C——Hiéu suat ——Hiap phu
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Hinh 4. Anh hudng cita pH dén higu sudt hdp phy SO
bdi Fe;O biochar

Ghi chu: Nhing gid tri trong cung mot cot co ki
tr (a, b, ¢) khdc nhau thi khac biét co y nghia thong
ké ¢ mitc o=5%.
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C6 thé thay rang, hiéu suat hap phu cta Fe;O,
biochar va luong SO bi hdp phu tang dan khi tang pH
ttr 2 dén pH 10 (Hinh 4). Cu thé, khi ting pH 2 dén
pH 10, luong SO bi hap phu ting tir 7,93 mg/g lén
8,72 mg/g, déng thoi, hiéu suat hap phu ting tir
63,7% 1én 70,1%.

biéu nay duoc giai thich dua trén gia tri pH tai
diém khong dién tich (pH,,.). Gia tri pH,,. ctia Fe;O,-
biochar duoc tim thay trong thuc nghiém 1a 8,23, dua
trén quy trinh truéc d6 [13]. Trén ly thuyét, trong
diéu kién pH > pH,,., bé mat ctia chat hap phu tich
nhiéu dién tich am hon, do do thuc ddy cho su két
hop gitta chat hap phu véi cac thuéc nhuoém cation.
Nguoc lai, khi pH < pH,,., bé mat chat hap phu mang
dien tich duong hon, do d6 lam giai sy két hop gitra
chat hap phu voi cac thudc nhudm cation [14].

Tuy nhién, két qua thong ké cho thdy cac
nghiém thitc tir pH 7 khac biét khéng c6 y nghia (e <
0,05) doi voi gia tri pH 8, 9 va 10; nhung lai khac biét
c6 y nghia d06i voi cac gia tri pH nhé hon. Két qua
nay chirmg minh rang khi & pH kiém, sé c6 mot luong
16n ion HO~ trong dung dich c6 thé tham gia hap phu
canh tranh v6i phan tir Safranin - O lam cho hiéu qua
xtr ly cham lai va gan nhu dat can bang. Két qua pH
dung dich nay phu hop véi nghién cttu ctia Trinh va
Phuong (2020), khi st dung Fe;0biochar c6 nguon
goc tir trau, khi pH > 7 ciing dan dén hiéu suat hap
phu methylen bue khéng tang, thim chi giam nhe so
voi pH trung tinh (pH ~ 7) [15]. Do d6, khoang pH 7
la diéu kién pH phu hop cho qué trinh hiap phu SO
cta Fe;Obiochar trong thi nghiém nay.

3.3. Anh huéng ciia khéi lugng

Bén canh diéu kién pH, khoi luong vat lieu hap
phu ciing 12 mot trong nhimg yéu t6 quyét dinh dén
hiéu qua hap phu. Thi nghiém nay duwoc thuc hién &
cac khoi luong khac nhau (0,1 g; 0,2 g; 0,3 g; 0,4 g va
0,5 g) trong diéu kien pH 7; thoi gian hap phu 120
phut, nong do SO ban dau 50 mg/L, téc do lac 60
vong/phut. Két qua duoc trinh bay ¢ hinh 5.

Hinh 5 cho thay khoi luong Fe,Obiochar anh
huong dén hiéu suat hap phu cta Fe;O biochar va
lrong SO bi hap phu. Trong do6, khoi luong Fe,0,-
biochar ty lé thuan véi hiéu suat hap phu SO nhung
ty 1é nghich voi luong SO bi hap phu. Khi ting khoi
luong Fe,Obiochar tir 0,2 g dén 5 g sé lam tang hiéu
suat hap phu SO tir 70,9% dén 99,2%; nguoc lai luong
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SO bi hap phu giam dan tir 8,78 mg/g xuéng 0,49
mg/g.

[——IHiéu suat ——Hap phu
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Hinh 5. Anh huéng ctia khéi lwgng Fe;O,-biochar

Ghi chu: Nhiing gid tri trong cung mot cot co ki
tr (a, b, ¢) khdc nhau thi khdc biét co y nghia thong
ké o mirc a=5%.

biéu nay c6 thé duwoc ly gidi nhu sau: khi ting
khoi luong vat lieéu hap phu thi su canh tranh ctia ion
SO lén céac 16 rong trén bé mat vat liéu ciing tang va
lam tang sy va cham gitra cac hat lam giam luong hap
phu ctia vat liéu. Vi tong luong SO trong dung dich bi
gi6i han, khi khoi luong vat liéu hap phu qua nho,
mot luwong 16n SO cé thé khong duoc hap phu hiéu
qua boi vat lieu hap phu va dan dén hiéu suat hap
phu SO thap. Nguoc lai, khoi lwong vat liéu qua 16n
c6 thé dan dén cac diém hap phu qua mtc dan dén
giam SO hap phu boi Fe,0-biochar [16].

Két qua thong ke cho thdy ¢ nghiém thic 0,2 g
dat hiéu suat hap phu SO la 70,9% véi luong SO bi
hap phu 1a 8,78 mg/g (khac biét c6 y nghia so voi
nghiém thic cac nghiém thuc tir 0,5 g dén 5 g). Do
d6, dé dam bao luong SO bi hap phu & muc do hop ly
nhung van dam bao hiéu suat hdp phu cta Fe,O,-
biochar; khéi luong 0,2 g duogc chon 1a khéi luong
phu hop cho thi nghiém tiép theo.

3.4. Anh hudng clia thoi gian

Bén canh pH va khoéi luong vat lieu hap phu thi
thoi gian hap phu ciing 1a mot trong nhimg yéu to
quan trong anh hudng dén qué trinh hap phu. O thi
nghiém nay, kha nang héap phu SO cta vat lieu Fe,O,-
biochar duogc thuc hién & cac khoang thoi gian khac
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nhau (1, 5, 10, 20, 30, 60, 90, 120, 180, 240, 480 va 720
phut); & pH 7; khai lwong Fe;O-biochar 0,2 g.

C—Hiéu suat (%) —o— Hap phu
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Hinh 6. Anh hudng ciia thoi gian hip phu

Ghi chu: Nhiing gid tri trong cung mot cot co ki
tr (a, b, ¢) khdc nhau thi khic biét ¢ y nghia thong
ké o murc a=5%.

Hinh 6 cho thdy, hiéu suit hap phu SO cta
Fe,0 biochar va luong SO bi hap phu ty lé thuan voi
thoi gian hap phu. Thoi gian hap phu cang lau thi
hiéu suat va luong SO bi hap phu cang tang. Cu thé,
trong 1 phut dén 120 phut dau, hiéu suat hap phu SO
tang nhanh tir 37,9% dén 91,9% va luong SO bi hap
phu ting nhanh tir 4,64 mg/g dén 11,3 mg/g. Tir 120
phut dén 720 phut, hiéu suat hap phu SO va luong
SO bi hap phu ting cham dan va ting khong dang ké
(11,3 mg/L lén 11,5 mg/L v6i hiéu suat 91,9% dén
94,1%). Diéu nay c6 thé la do s6 luong tAm hap phu
trong trén Fe,0 biochar c6 sin ¢ giai doan ban dau
16n va do d6 lam tiang chénh léch nong do caa SO
trong dung dich va bé mat Fe;O-biochar. Su gia tang
chénh léch néng do nay dan dén gia tang toc do hap
phu & giai doan dau. Tuy nhién, khi chénh lech nong
do giam thi toc do hap phu ciing giam theo. Khi dat
dén trang thai can bang, cac cation SO da lap day bé
mit Fe,O, biochar nén khong thé hiap phu thém
duoc nira [17].

1 5

Thoi gian hap phu ¢ 120 phut dat duoc luong
hap phu tir 11,3 mg/g va hiéu suat 91,9%, cé su khac
biét khong cé y nghia véi cac nghiém thic 180 phat
va 240 phut. T d6, c6 thé két luan rang qua trinh
hap phu dat trang thai can bang & nghiém thic 120
phut.

3.4. Anh huéng ciia néng do

Ngoai nhitng nhan t6 anh hudng trén, néong do
cting 1a mot trong nhimg nhan t6 quan trong anh
hudéng dén kha nang hap phu SO cta vat lieu. O thi
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nghiém nay, kha nang hap phu SO ctia vat lieu Fe,0,-
biochar dugc thuc hién & nhiéu nong do khac nhau
(10 mg/L; 30 mg/L; 50 mg/L; 80 mg/L; 100 mg/L,;
120 mg/L; 150 mg/L; 180 mg/L va 200 mg/L) trong
diéu kién pH 7, khoi uong Fe,0 biochar 0,2 g va thoi
gian hap phu 120. Két qua duoc trinh bay ¢ hinh 7.

C—IHiéusuit —— Hip phuy

100 1 _ - 30

=

£ -

. 80 & o [ PR
S it :
< s 4 T/ 20 %
E 60 A i et
- =T L 158"
3 40 - = B
= Ji:/ 10.2
201[ | I s 3
cd =

0 0

10 30 50 80 100 120 150 180 200
Nong @9 SO (mg/L)

Hinh 7. Anh hudng ctia ndng do SO

Ghi chu: Nhing gid tri trong cung mot cot co ki
tir (a, b, ¢) khac nhau thi khac biét co y nghia thong
ké o murc o=5%.

C6 thé thay rang, khi nong do SO ban dau cang
cao thi luong SO bi hap phu cang tang, nguoc lai
hieéu suat hap phu ctia Fe,0 biochar cang giam. Khi
nong do SO tang tir 10 mg/L dén 200 mg/L thi luong
SO bi hap phu tang tir 2,25 mg/g dén 22,6 mg/g,
nhung hiéu suat hap phu cta Fe,0,biochar giam tir
96,4% xuong 52%. Khi ting khoi luong Fe;O -biochar
da lam tang kha nang hinh thanh cac tip hop hat vat
lieu, tir do giam dién tich bé mat vat lieu danh cho
cac phan tr ion SO, trong khi luong Fe;Obiochar it
thi dién tich bé mat riéng sé thap, dan dén hiéu suat
hap phu SO khong cao [18].

Két qua thong ké cho thay do6i véi nghiém thic &
nong do 50 mg/L thi hiéu suat hap phu dat 81,6%
(khac biét khong cé y nghia véi nghiém thirc 180
mg/L) véilwong SO bi hap phu 9,33 mg/g (khac biét
c6 y nghia véi cac nghiém thirc con lai). Doi voi cac
nghiém thittc ¢6 néng do 16n hon 50 mg/L, luong SO
bi hap phu tang nhung khong dang ké va hiéu suat
hap phu gidam dang ké doi voi cac nghiém thic con
lai. Do d6 néng do SO thich hop duoc chon cho qua
trinh thi nghiém la 50 mg/L.

4. KET LUAN

Téng hop thanh cong vat lieu Fe;O biochar tir
RTSH dé phéan huay va tién chat 1a hon hop mudi sat
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Fe? va Fe* trong moi truong kiém. Cac yéu t6 nhu
pH dung dich, khéi luong vat lieu hap phu, thoi gian
hap phu va nong d6 SO ban dau anh huong dén kha
nang hap phu SO ctia Fe;0 biochar. Tai ndong do SO
ban dau 50 mg/L, pH 7, khdi lwong Fe,0 biochar va
thoi gian hap phu 120 phut thi hiéu suat hap phu SO
dat 81,6% voi luong SO bi hap phu 9,33 mg/g. Két qua
nghién cttu da cho thay trién vong tmg dung biochar
bién tinh véi oxit sat tir trong xtt ly nuoc thai chia
thudc nhuom Safranin-O.
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APPLICATION OF BIOCHAR MODIFIED WITH MAGNETITE NANOPARTICLES FOR
SAFRANIN-O REMOVAL FROM WATER

Do Thi My Phuong, Ngo Ngoc Phuong Ngan, Nguyen Xuan Loc

Summary

Biodegradable domestic solid waste biochar was made by pyrolysis in a furnace at 500°C, using a heating
rate of 10°C/min for 2 h in an oxygen limited environment, whilst the magnetic biochar (Fe,Obiochar) was
produced via the chemical precipitation of Fe* and Fe*. The adsorption capacity of Safranin-O (SO) in
water of Fe,O,biochar was performed in batch adsorption experiments. Factors affecting adsorption
process such as pH, material dosage, adsorption time, and initial concentration of SO ions were
investigated. The results showed that, with the initial SO concentration of 50 mg/L, pH 7, the dosage of
Fe,Obiochar and the adsorption time of 120 min, the SO adsorption efficiency reached 81.6% and the
amount of SO absorbed was 9.33 mg/g. The obtained results show that Fe,Obiochar can be synthesized
easily from biodegradable domestic solid waste and can be used as an adsorbent material for the removal of

cation dye Safranin-O from aqueous medium.

Keywords: Adsorption, biodegradable domestic solid waste, Fe,O biochar, Safranin-O.
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