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TOM TAT

Muc tiéu nghién cizu nham ché tgo than hogt tinh tir gao dira va danh gia hiéu qua trong viéc
logi bé ion Sat (1) khéi nieéc. Than hogt tinh tir gao dira diroc ché tao trong méi trieong nung
hiém khi bang 16 nung ¢ cac nhiér dg 650°C va 900°C trong thoi gian 4 gio, sau dé duwoc
hoat héa bang acid H3PO4 10%, KOH 15%, than hoat tinh dwoc ray dé dwoc kich cé nhat
dinh va do ty trong 12 0,5968 g/cm®. Pdnh gié hiéu qud cia than hogt tinh trong viéc hap thy
ion Sat (1I) trong nweéc trong phong thi nghiém qua tién hanh do tinh hap phu Sat (11) véi cac
nong do khdc nhau dé khao séat kha ndang hap phu Két qud cho thdy than hoat tinh tir géo
dira diwoc san xudt c6 kha nang hap thy ion Sdt(Il) trong nwéc Véi thoi gian téi wu la 180
phat, véi khoi hiwong than hoat tinh géo dira 14 4 g. Qua trinh hap phy Sdt (11) tuan theo
phirong trinh hdp phu dang nhiét Langmuir va dung lwong hdp phu cuc dai 12 625 mg/g.

Tir khoa: Gao dira, hap phuy, ion sat, than hogt tinh

Trich dan: Nguyén Chi Toan va Binh Thi Thanh Loan, 2024. Ché tao than hoat tinh tir géo
dira: Nghién ciru trong phong thi nghiém danh gia kha nang xt ly ion sat (11)
trong nuéc. Tap chi Nghién ctu khoa hoc va Phat trién kinh té Truong Pai hoc
Tay D6. 20: 70-78.
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1. PAT VAN BPE

O nhiém kim loai ning anh huéng xau
dén sticc khoe con nguoi va méi truong
sinh thai. K|m |0a| ning ton tai trong
nuéc c6 ngudn goc tor nudc thai do hoat
dong tir lang nghé, str dung phan bén hoa
hoc, thudc bao vé thuc vat trong nong
nghiép, hoat dong khai khoang, nuéc thai
cong nghiép. O nhiém kim loai ning
thudng duoc phat sinh nhiéu tai cac co so
san Xuat, chét thai chua duoc xu i tt
trudCc khi cho thai vao moi truong
(Nguyén Vian Duc, 2001; Tran Thi
Phuong, 2012).Trong nudc ton tai nhiéu
sat gay anh huong xau dén suc khoe va
cudc séng cua con ngudi. Theo WHO
mdi nguoi chi c6 thé bai tiét khoang 1,2
mg/ngay bat ké hap thu nhiéu hay it, khi
sat da dugc hap phu nhiéu hon luong can
thiét, rat kho dé loai ra khoi co thé, phan
I6n lwong du thira sé dwoc tich trit trong
gan o dang phic hop sat - protein la
ferritin. Khi ferritin bdo hoa, mot phuc
hop sat khac 1a hemosiderin dugc giai
phong va cé thé dan dén hang loat cac anh
huong bat loi 1én té bao gan (Tran Thi
Phuong, 2012). Tiéu chuan nude ubng va
nuéc sach déu quy dinh ham luwong sat
nho hon 0,5mg/L, (B Khoa hoc va Céng
Nghé, 2006). Cac phuong phap xu ly kim
loai nang nhu phuong phap hoa hoc la
dua cac kim loai ning vé dang két tua
hoac oxy hoa thanh dang khong doc, tuy
nhién voi mot s kim loai nang ma gioi
han cho phép ¢ nong do thap thi phuong
phap trén khong thuc su hiéu qua.
Phuong phap hap phu va cac vat ligu hap
phu dugc nghién ctru nhu than hoat tinh,
nhya trao ddi ion va zeolit, (Nguyén Hiu
Pha, 2013; Nguyén Thi Luyén, 2018).
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Uu diém céc vat liéu nay Ia kha nang hap
phu kim loai trong nhicu loai nuéc thai,
gia thanh thap.

Than hoat tinh duoc san xuat bang
cach than hoa hon hop cac nguyén liéu c6
nguén géc tur thuc vat trong sy c6 mat cia
hoi nudc hodc CO2. Than hoat tinh duoc
sir dung sudt chién tranh thé gidi thir nhat
trong cac mat na phong doc bao vé binh
linh khoi cac khi doc nguy hiém (Bansal
and Goyal, 2005). Carbon 1a thanh phan
chu yéu cia than hoat tinh. Ngoai ra than
hoat tinh con ¢6 cac nguyén té khac nhu
hydro, oxy, nito va luu huynh. Céc
nguyén tir khac loai nay duoc tao ra tu
ngudn nguyén liéu ban dau hodc lién két
v6i carbon trong sudt qua trinh hoat héa
va cac qua trinh khéac. Than hoat tinh
thuong c6 dién tich bé mit nam trong
khoang 800 dén 1500m?%g va thé tich 16
x6p tir 0,2 dén 0,6cm3/g. Dién tich bé mat
than hoat tinh chu yéu 1a do nhiéu mao
quan nho c¢6 ban kinh nho hon 2nm
(Trinh Xuén Pai, 2013). Qua trinh ché
tao gém hai giai doan: than hoa ¢ nhiét do
dudi 800°C trong mdi trudong tro, hoat
hoa san phiam cta qué trinh than hoa ¢
nhié¢t do khoang 950°C - 1000°C.

Than hoat tinh dugc s dung dé hap
phu céac hoi chit hiru co, chat doc, loc xir
1y nudce sinh hoat va nuéce thai, xa ly lam
sach méi truong trong Y hoc, khir mui va
cac tac nhan gay anh huong cd hai dén
suc khoe con nguoi, dem lai mot moi
truong séng trong sach cho con ngudi
Céac nganh cong nghiép ché bién thuc
pham, céng nghiép hdéa dau, san xuat
dugc pham, khai khoang, néng nghiép,
bao quan sir dung than hoat tinh véi khéi
lugng rat 16n. Than hoat tinh sinh hoc
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khong 1am thay doi cac tinh chat hoa ly
cua nudc, lavat liéu loc dugc ban rong réi
¢ thi treong, ¢o gid thanh hop 1y va da san
xuat duoc trong nudc. Sau mot thoi gian
st dung c6 thé tai ché dé s dung lai,
khong gay 6 nhiém moi truong (Tran T
An, 2000).

Hién nay, & Viét Nam cac nguén
nguyén liéu chinh duoc sir dung dé san
Xuét than hoat tinh 1a tre, chu yéu tap
trung & mot sd tinh & Nam Bo va Bic Bo
v6i qui mo 16n dugc san xuat trong cac
nha mdy cong nghi¢p (Pham Huy Vi,
2020). O ddng bang song Ctru long gao
dira 1a san pham thai cia cic nganh khai
thac dira, néu tin dung nguon gao dira nay
san xudt than hoat tinh ngay tai mdi dia

phuong chinh 13 ngudn sinh khéi quan
trong voi gia thanh ré. Vi thé viéc nghién
clru tim ra quy trinh thich hgp nham tan
dung nhitng ngudn nguyén liéu co sin
trong linh vuc xtr Iy méi truong 1 can
thiét va c6 y nghia khoa hoc. Myc tiéu cia
nghién clru 1a st dung nguyén li¢u gao
dira tao thanh than hoat tinh dé danh gia
kha ning hip phu ion kim loai Fe trong
nude. Két qua co thé cung cip co so khoa
hoc cho cac nghién ctru tiép theo trong
thuc té nham giam 6 nhiém kim loai ning
trong moi truong nude.

2. PHUONG PHAP NGHIEN CUU

Quy trinh san xuat than hoat tinh duoc
tom tat nhu sau

Ngudn sinh khéi

l Xtr Iy mau

Nguyén liéu sinh khéi da xir ly

A 4

Ngam bang dd HsPO, /4h
Rura v6i nudc cat
Say kho 80°C/4h

Nung yém khi & nhiét d6 cao /4h

Than hoat tinh cip 1

A 4

Than hoat tinh cap 2

L

PAC

Than hoat tinh dang bot

Hinh 1. Quy trinh

ché tao than hoat tinh
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2.1. Khao sat kha ning hip phu Fe?* thi chinh 12 KMnO4, diém tuong dwong

trong nuéc nhiém doc clia than hoat tinh

Su dung phuong phap oxy hoa - khir
nhu sau: Xac dinh diém twong duong
bang chat chi thi truong hop nay chat chi

1a thoi diém ma dung dich phan tmg tur
khéng mau chuyén sang mau hong nhat
(Phan An, 2011).

5Fe?* + MnO4 + 8H* — Mn?* + 4H20 + Fe®*

2.2. Khao sat anh hwéng cia thoi
gian hap phu dén kha ning hip phu
caa ion Fe?* caa than hoat tinh géo dira
(THTGD)

Cho vao mdi binh tam giac 100ml
dung dich Fe?* ¢6 nong d6 5,269g/1 va 4
gam than hoat tinh qua thoi gian hap phu
1a 60, 90, 120, 180, 240, 360 phut. Sau do6
ldy dung dich di ngam loc qua gidy loc
va xac dinh nong do Fe?* con lai trong
dung dich loc bang chuan d6 oxy hoa
khir.

2.3. Khao sat anh hwéng cia nong

dd ion Fe?* dén kha ning hap phu caa
THTGD

Cac san pham than hoat tinh tir nguyén
liéu gdo dira nung yém khi & nhiét do
900°C, dién ap 15KV, kich thudc mao
quan 1a 100nm, co ciu tric gan gidng

(b)

Hinh 2. (a) Than hoat tinh dang hat, (b), (¢) Than hoat tinh dang bgt
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Chuan bi mdi binh 100ml dung dich
Fe?* ¢4 nong d6 lan luot 14 (0,05; 0,1;
0,25; 0,3; 0,4; 0,6;0.8; 1N) va cho vao
mdi binh mot khéi lwong than hoat tinh 1a
4 g va thoi gian hap phu la 180 phat, sau
d6 1ay dung dich d ngdm dem loc bing
gidy loc va xac dinh nong do Fe?* con lai
trong dung dich loc bang chuan do oxy
hoa khu.

3. KET QUA VA THAO LUAN

3.1. Tao than hoat tinh tir g4o dira

Than hoat tinh géo dura c6 kich thudc
dong nhat véi 2 dang la: than hoat tinh
dang hat (kich thudgc < 0,5 mm) va than
hoat tinh dang bot (kich thuéc 0,5 - 1
mm) Hinh 2.

(©)

than hoat tinh tir tre (Nguyén Thi Huyén,
2015) nén than hoat tinh tir gao dira phu
hop dé 1am vat liéu xur 1y cac kim loai
nang.
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Hinh 3. Anh SEM than hoat tinh tir gio dira (a), than hoat tinh tir tre (b) (Tran Thi
TG, 2016)

3.2. Anh hwéng caa khdi lwong vat
litu THTGD dén kha ning hap phu ion
Fe?

Theo két qua & Bang 1 va Hinh 4 cho
thdy, THTGD c6 kha nang hap phuy ion
Fe?* trong dung dich khi khdi lwong vat

liéu tang thi hap phu ting, do cac ion Fe?*

dugc gilr lai trong cac mao quan. Dung
luong hip phu ting 1én va dan dat dén
trang thai bao hoa khi khdi lugng vat licu
ting 1én dén 4 g. Vi vy, 4 g 1a khéi luong
duoc chon dé hap phu Fe?*

Bang 3. Anh hwéng cia khdi lwong THTGD dén dung lweng hap phu

Khdi lwgng than sir Nong dd (g/L) Dung lwong hip phu
STT
dung (g) Co Ccb (mg/g)
1 1,002 13,328 12,748 86,826
2 2,002 13,328 9,654 275,274
3 3,003 13,328 6,984 316,883
4 4,008 13,328 3,465 369,124
5 5,007 13,328 1,143 365,038
400
—_ ® - —p
S 3501
g ./
S 300 _
= °
& 250
£ 200
S.
o 150-
S 100
L ]
50— : . , ;
1 2 3 4 5

Khéi legng than str dung (g)

Hinh 4. Dung lwong hap phu Fe?* theo khéi lwgng THTGD
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3.3. Anh’ hwéng cia thoi gian dén
kha ning hap phuion Fe?* cia THTGD

T két qua & Bang 4 va Hinh 7 cho
thdy voi khéi luong than sir dung 1a 4g,
dung lwong hip phu ting theo thoi gian.
Diéu nay co thé duoc giai thich 13 trong
thoi gian dau thi cac trung tam hap phu

ctia vat liéu van chua bi lap day bai cac
ion Fe?* nén kha ning hip phu ting
nhung sau d6 bao hoa sau thoi gian 180
phut, dung luong hap phu cua vét li¢u
ting twong d6i on dinh va gan bao hoa.
Do d6, chon thoi gian hip phu Fe?* t6i vu
d6i véi vat lidu nay 1a 180 phut dé tién
hanh cac khao sat tiép theo.

Bang 4. Anh hudng thoi gian dén dung lwgng hap phu véi nong @9 ban dau 1a 5,269 g/L

Théi gian hap

Dung luwgng hép phu

phu (phut) Ceb (mg/qg)
60 5,241 0,699
90 5,197 1,797
120 5,178 2,273
180 5,134 3,524
240 5,121 3,696
360 5,119 3,741
40
= 3.5- s * = =
£ 30
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& o
£ 50 i
2 °
§ 151
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o o
0.5

50
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Th&i gian hap phu (phat)

Hinh 5. Dung lwgng hap phu ion Fe?* theo thoi gian hip phu

3.4. Anh hwéng ciia ndng do ion Fe?*

luong hap phu, khéi lugng THTGD 4 g

dén kha ning hAp phu caa vat liéu vathoi gian hap phu 180 phut, duoc trinh

THTGD

Anh huéng cua nong do dén dung
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Hinh 6. Anh hwéng ciia ndng dd can bang 1én dung lweng hap phu

Theo két qua & Hinh 6 cho thay, khi
nong do ban dau (Co) cua Fe?* ting tir
(0,05- 0,6)N thi néng do tai thoi diém céan
bang (Ccb) cua Fe?* ting manh. Khi néng
d6 ban dau ciia Fe?* tang tir (0,6 - 1)N thi
nong do tai thoi diém can bang cua Fe*
tang cham do dat dén trang thai bao hoa.

Tir két qua do dac cho thay duong hap
phu dang nhiét cua vat lieu THTGD d6i
véi Fe?* duogc tuyén tinh hoa theo mo

hinh Freundlich dugc trinh bay ¢ hinh 7.
Qué trinh hap phu ion Fe?* khdng tuan
theo phuong trinh hap phu dang nhiét
Freundlich vi hé sb twong quan R? = 0,94,
Theo két qua Hinh 6 va phuong trinh
tuyén tinh Hinh 7 ta duoc  dung lugng
hip phu cuc dai Ymax cua vat liéu
THTGD la 625 mg/g. Qua cac két qua
ctia nghién ctru cho thay, vat lisu THTGD
c6 kha nang hap phu hiéu qua ddi véi ion
Fe2* trong moi trudng nudce.

3.0
2,51 .
y =0,385x + 0,9909

% 20 R?=0,9239
3

1.5+

10 T T T

3.0 35 4.0 45 5.0
LogC,,

Hinh 7. Hap phu ding nhiét Freundlich cia than hoat tinh gio dira

4. KET LUAN
Két qua nghién ctru da tao duoc than

hoat tinh tir gdo dira. Kha ning hip phu

cta than hoat tinh gdo dura ddi véi ion

Fe?* trong nudce ¢6 thoi gian tdi wu 1a 180
phut, vai khdi luong vat liéu hap phuy than
hoat tinh géo dura 12 4 g. Két qua khao sét
cho thay qua trinh hap phu ion Fe?* tuan
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theo phuong trinh hap phu diang nhiét
Langmuir va c6 dung luong hap phu cuc
dai 12 625 mg/g. Vat liéu hap phu ché tao
than hoat tinh tir g4o dira c6 trién vong tét
trong viéc hap phu kim loai Fe trong moi
truong nuéc.. Két qua nghién ctu ciing
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ACTIVATED CARBON PRODUCTION FROM COCONUT
HUSKS: LABORATORY STUDY ITS ABILITY TO TREAT
IRON (11) IN WATER

Nguyen Chi Toan” and Dinh Thi Thanh Loan
Tay Do University
("Email: nctoan@tdu.edu.vn)

ABSTRACT

The research aimed to produce activated carbon from coconut husks and to evaluate its
effectiveness in removing Iron(ll) ions in water. Activated carbon from coconut husks was
synthesized in a low oxygen environment using a furnace at temperatures of 650°C and
900°C for 4 hours, followed by activation with 10% H3sPO4 and 15% KOH. The activated
carbon was sieved to a specific particle size and had a density of 0.5968 g/cm3. The efficiency
of the activated carbon in adsorbing Iron(Il) ions from water was evaluated in the laboratory
by measuring the adsorption capacity at different concentrations. The results showed that
the coconut husks activated carbon exhibited the highest adsorbance of Iron(ll) ions from
water, with the adsorption period 180 minutes and using 4 grams of coconut husk activated
carbon. The adsorption process of Fe(ll) followed the Langmuir isotherm equation, with a
maximum adsorption capacity of 625 mg/g.

Keywords: Activated carbon, adsorption, coconut shells, iron ions
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