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Tém tat: Nhim mé rong pham vi img dung ciia than hoat tinh, mot chat hdp phu dién hinh da
dugc st dung 1au doi, chiing t6i tién hanh nghién ctru bién tinh than hoat tinh bang céch tim sat
nhdm hudéng téi myc tiéu ning cao kha ning xir 1y ion florua. Diéu kién téng hop tbi wu véi lugng
sit mang 1&n than hoat tinh 1a 13,84 % dugc xac dinh. Kha nang hép phu florua cuc dai cua vat
li¢u than hoat tinh tam sit dat 1,39 mg/g gép 6 1an so véi vat liéu than hoat tinh ban dau. Qua trinh
h?ip phu florua dat can bé’mg sau 2 gio. Vat liéu c6 do bén co hoc tdt.

Tir khéa: X 1y florua, than hoat tinh, hp phy, bién tinh.

1. Dit véan dé

Flo 12 nguyén t) c6 tinh hai mat. Thiéu flo
s& gdy ra cdc tic dong xdu dén céu tric cia
xwong va ring nhung néu thuong xuyén phai
nhan luong flo trén 6 mg/ngay tir cic ngudn
nuéc hay thyc pham s& gy ton hai dén sirc
khoée nhu cic bénh cing khdp, hong rang, gion
xwong, tham chi 12 ung thu xwong va cdc ton
thuong nghiém trong khac [1]. Theo tiéu chuan
Viét Nam ham luong cho phép cua florua trong
nudc uong khoang tir 0,5-1,5 mg/L. Trén thyc
té c6 nhiéu khu vyc ¢ cdc ngudn nudce ty nhién
nhiém florua kh4 cao nhu & Khanh Hoa - Viét
Nam c6 huyén ma hau hét cic ngudn nudc chira
ham luong florua 3-4 mg/L, thdm chi c¢6 nhiing
giéng 1én t6i 9 mg/L [2].

Viéc xu 1y florua cling da dugc dat ra va
thyc hién tr 1au nhung chua triét dé. Phuong
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phdp thong dung 1a két tia bing canxi, magié
hay nhém hydroxit. Phuong phdp nay tuy cho
hiéu qua cao song phuc tap, khong tién dung va
sinh ra mdt lugng bun thdi 16n chua florua.
Hién nay, phuong phdp dugc uu tién hon la
phuong phap hip phu do tinh tién loi, don gian
va khong c6 bun thai [3]. Pd c¢6 nhiéu cong
trinh nghién ctru sir dung cédc vat liéu hip phu
florua khac nhau nhu nhoém hoat tinh [4], vat
liu cacbon [5], than xuong [6], cdc oxit kim
loai [7] hay cac quang khoang tu nhién [8, 9].
Than hoat tinh tir 1au da dugc st dung dé 1am
sach nudc. Tuy nhién, tng dung cua né trong
xur Iy nudc mai chi dung lai & viéc loai bo céc
hop chat hiru co vd mot sb cdc thanh phan
khong phan cyc ¢6 ham luong nho trong nudc.
Huéng t6i sir dung loai vat liGu hap phu cb
dién, san c6 nay, ching t6i di tién hanh nghién
ctru bién tinh than hoat tinh bang cich ngdm
tam thém sét va thir nghiém tng dung kha ning
hap phu loai bo ion vé co 1a florua.
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2. Thyc nghiém

2.1. Nghién cieu quy trinh tam sdt lén than
hoat tinh

Than hoat tinh (AC) lam tir gdo dua cua
cong ty CO phan Tra Bic duoc nghién lay c&
hat tr 0,5 dén 1 mm. Than sau khi ra sach
nhiéu 1an dugc tién hanh oxi héa bang dung
dich axit HNO;, sau do cé dinh it véi ham
lugng thay d6i. Céc yéu t6 anh huong dén ham
luong st mang trén than nhu nong do axit
HNO; diing dé oxi hoa bé mat, nong do sat (II0)
clorua ngadm tim, sb lin ngadm tdm duoc
nghién ctu.

2.2. Nghién citu kha nang hdp phu florua cia
than hoat tinh tam sdt

Dé danh gid kha nang hap phu florua cua
than hoat tinh ngam tam sat, ching 61 lan luot
tién hanh xdc dinh thoi gian cin bang hap phu
va ti trong hép phu cuc dai. Qua trinh hép phu
duoc thuc hién theo mé, trong binh nhya c6 thé
tich 100 ml véi ti 1¢ dung dich florua/chit hap
phu 1a 50 ml/1 gram tai pH trung tinh va & nhiét
dd phong. Tai trong hép phu cuda vat liéu dugc
tinh theo cong thuc:

_ (Co _Ce )%

m

Trong d6: ¢ la tai trong hap phu (mg/g), Cp
la noéng do florua ban dau truéc khi hap
phu (mg/l), C, la nong do florua khi dat trang
thai cAn bang (mg/l), Vla thé tich dung dich hap
phu (1) vamla khdi luong chat hap phu (g).

Pé xdc dinh thdi gian cin bang hip phy,
qud trinh hdp phu dugc thuyc hién trong cic
khoang thoi gian khic nhau tir 15 phit dén 5
tiéng. M6 hinh hap phu dang nhiét duoc xay
dung bang cdch thay d6i ndng do florua trong
dung dich tir 5 dén 100 mg/1.

2.3. Phuong phdp phdn tich

a. Phuong phdp phdan tich florua

Trong nghién ctru, ndng d6 florua dugc xdc
dinh theo phuong phiap 4500 F D.: SPADNS
theo “Quy chuan kiém dinh nudc va nudc thai”
cua Hiép hoi bao vé suc khée Hoa Ky

APHA [10]. Mdi phép do duoc thuc hién hai
lan va ldy két qua trung binh.

b. Phuong phdp phan tich sdt

Ham lugng sit sau khi _ngam tam trén than
hoat tinh duoc tich chiét bang cich ngdm trong
dung dich HCI 6M trong 6 gio, dun ¢ nhiét do
70 - 80°C sau 4 gio va phén tich theo phuong
phdp 3500-Fe B. phenanthroline theo “Quy
chudn kiém dinh nuéc va nudc thai” cia Hiép
hoi bdo vé stc khée Hoa Ky APHA [11] Moi
phép do duoc thyc hién hai lan va 13y két qua
trung binh.

3. Két qua va thao luan

3.1. Xdc dinh diéu kién ngdm tam sdt lén than
hoat tinh

Trudc khi tién hanh ngam tAm sét, than hoat
tinh duoc oxi hda bé mat b?ing dung dich axit
HNO; véi cdc nong d¢ khac nhau. Két qua cho
thdy than hoat tinh sau khi oxi héa c6 kha ning
mang sit tot hon, ndong d6 HNO; thich hop nhat
cho qua trinh tim sét 12 3M. Thoi gian oxi héa
t6i wu xdc dinh duoc 1a 8 gio.

Két qua khao sat anh huong cua ndng do
dung dich Fe** dén ham luong mang sit 1én AC
cho thdy nong do tir 0,5 M véi ti 18 rdn/long 1a
1 g/50 ml khéng anh huéng nhiéu dén luong sit
c6 trén vat lidu. Cu thé % Fe'™ trén vat li¢u lan
luot 14 3,06 %,; 3,12 %; 3,05 %; 2,93 %; 3,09%
va 2,94 % khi nong d6 dung dich Fe®* dugc sir
dung lan luot 1a 0,5M; 1M; 1,5M; 2,0M; 2,5M
va 3M. Nong do Fe’* 1a du 16n dé dat duoc tai
trong h?ip phu cuc dai cua vat li¢u dbi véi Fe**.
Do véy, nong d6 dung dich Fe™ 1a 0,5M duoc
Iya chon cho céac thi nghiém tiép theo.

Anh huéng ctia s6 1an ngdm tam ciing duoc
tién hanh nghién ctru. Quy trinh ngam tim AC
trong dung dich FeCl; ndng dé 0,5M trong 24
gio sau d6 két tia luong Fe’* mang 1én AC
bang dung dich NaOH 1M duoc tién hanh lip
lai 1 lan, 3 1an, 5 lan va 10 lan. Két qua cho
thiy lugng Fe bam trén vat liéu c6 su thay d6i
dang ké khi sb 1an tim ting 1én dén 5 lan. Tuy
nhién khi vét liéu dugc ngdm tdm 10 1an lai co
luong sit it hon c6 thé do Fe’* trén bé mat vat
liéu khong bén va bi bong tréc ra trong qui
trinh thi nghiém.
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Hinh 1. Biéu d6 so sanh ham luong sat mang 1én AC
duogc oxi héa vai cac nong o HNOj; khac nhau.
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Hinh 2. Biéu d so sanh ham luong sét trén vat liéu
AC oxi héa trong cic khoang thoi gian khac nhau.
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Hinh 3. Anh huong cua ndng d6 Fe®* dén ham luong
sat mang 1én AC.

Khéo sét so bo kha ning hip phu florua cia
céc vat liéu cho thay kha nang hap phu florua ti
1¢ thuan véi ham lugng sét gilt dugc trén than
hoat tinh. Do d6, quy trinh téng hop vét liéu
than hoat tinh tdm sit tdi wu duoc tém tit lai
nhu sau:

Budéc 1: Ngim véat li€u than hoat tinh
nguyén khai trong dung dich HNO; 3 M trong
8h. Vit liéu duoc rira &én pH trung tinh va dugc
sdy kho & 70°C.

Budc 2: Ngam vét liéu sau khi oxi héa voi
dung dich Fe** 0,5M, l4c trong 24h, loc pha‘in
dung dich va say ¢ nhiét d6 105°C trong 10h.
Lap di lap lai 5 lan.

Budc 3: Vit lidu dugc két tia lai bang dung
dich NaOH 1M trong 24h.

13,84

9,74
6,14
) l
4 .
2
0

HAC-Fe1 HAC-Fes HAC-Fes HAC-Fe1o

Ham lugng Fe (mg/g)

Hinh 4. Anh hudng cua s6 1an ngam tdm dén ham
lugng sat mang 1€n AC.

Budc 4: Vat liéu duoc dem di sdy o nhiét o
105°C trong 10h. Sau do6 vat liéu lai duoc ria
lai dén pH khong ddi va duoc siy kho.

Ham luong st tAm duoc trén than hoat tinh
theo quy trinh nay dat 13,84%, khong c6 hién
tuong thoi sit ra dung dich nudc trong qud trinh
hap phu.

3.2. Két qua nghién citu kha ndng hdp phu
florua cua than hoat tinh tam sat

Thoi gian can bang hip phu 1a thoi gian tiép
xtc gitra chat hip phu va chét bi hip phu dé qua
trinh hip phu dat cin bang. Tién hanh hap phu
50 ml dung dich florua véi nong d6 10 mg/l
trén 1 gram vét li€u trong cic khoang thoi gian
khac nhau tir 15 phit dén 5 gid, ching t6i thu
duogc két qua nhu biéu dién trén hinh 5. Két qua
cho thay khi ting thoi gian tiép xtc, kha ning
hap phu ting dan va dat cin bang sau 2 gid.
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Nhu vdy, thoi gian dat cin bang cia qua tr1nh
hap phu florua trén than hoat tinh tim sét 1a
2 gio.

Tai trong hép phu cuc dai cia vat liég duoc
xdc dinh bang cich xdy dung md hinh hap phu

déng nhi¢t Langmuir. Tir phuong trinh dang
tuyen tinh cua m6 hinh Langmuir, ta tinh duoc
tai trong hap phu cuc dai doi vdi florua cia vat
liéu tam sat la:

Qmax = 1/0,718 = 1,39 (mg/g)
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Hinh 5. D0 thi xdc dinh thoi gian can bang hap phu

cua than hoat tinh tAm sét.

So véi than hoat tinh Tra Bic nguyén khai
c6 tai trong hap phu cuc dai xdc dinh duoc 1a
0,25 mg/g, qué trinh tam sit da nang cao tai
trong hap phu 1én gan 6 lan. Nhu vay, viéc dua
Fe’ ¢6 4i lyc cao véi F 1a phuong phdp hiéu
qua dé ting kha nang hap phu florua va mo
rong pham vi st dung vat liéu hép phu cb dién
nay khi xir 1y nhitng nguén nuéc c6 ham luong
florua cao.

4. Két luan

Qud trinh tam sit 1én than hoat tinh da gitp
néng cao kha nang héap phu florua 1én dén 6 lan,
m¢& rong kha nang rng dung cua chét hap phu
thuong chi duoc ding xu ly nguon nudc O
nhlem hop chat hitu co. Piéu kién t6i wu ngdm
tam st 1én than dugc xdc dinh. Than hoat tinh
ban dau duoc oxi hda bang axit HNO; nong do
3M trong 8 gid, sau d6 dugc ngdm tim véi
dung dich FeCl; 0,5M trong 24 gior va két tua
lai bang dung dich NaOH 1M. Ham lugng sit
tbi da mang dugc 1én than dat 13,84%, vat li¢u
thu dugc c6 d¢ bén vat lidu tét.

e Y =0,718X + 5,08
30 e R? = 0,5819
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Hinh 6. D thi xdc dinh tai trong hap phu cuc dai cia
than hoat tinh tam sat theo md hinh Langmuir.
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Fluoride Removal by Iron Loaded Activated Carbon
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Abstract: Excessive fluoride concentration in groundwater and wastewater causes many
influences on human health and ecological system. Removal of fluoride from water therefore is
necessary. Activated carbon is the most popular adsorbent for treatment of organic compounds and
nonpolar pollutants. In order to widen the application of activated carbon, synthesis of iron loaded
activated carbon was investigated with the aim of increasing fluoride adsorption capacity. The
optimum synthesis condition with 13.84% of iron content impregnated on activated carbon was
estimated. The maximum fluoride adsorption capacity of the iron loaded activated carbon was 1.39
mg/g, which was six times higher than the origin material.

Keywords: Fluoride removal, activated carbon, modified, adsorption.



