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Tém tit: Dong hoc hap phy va ding nhiét hap phu Reactive Blue 19 ciia hai loai than hoat tinh géo
dira va tre dang hat c¢6 kich thudc 1 + 2 mm duoc dénh gia trong nghién ctru ndy. Hai loai than déu
¢6 cau tric vi mao quan voi dién tich bé mit riéng tuong tng 1a 687 va 425 m*/g. Cac két qua
nghién ctru cho thdy rang, voi nong do chit mau ban dau 1a 40 mg/L, thoi gian dat cén bang hap
phu trén hai loai than trong duong nhau. Tuy nhién, dung lugng hdp phu cuc dai cia than tre cao
hon khoang 10 1an so vé6i than géo dira. Két qua nay cho thdy nhom chirc hip phuy trén bé mat than
dong vai trd quan trong hon nhiéu so véi dién tich bé mit riéng.

Tir khéa: Reactive Blue 19, dong hoc hép phu, dang nhiét hap phy, than hoat tinh.

1. Téng quan

Dét may la mét trong nhitng nganh cong
nghiép quan trong cta dat nudc. Bén canh lgi
ich kinh té, nganh céng nghiép nay tao ra mot
luong nude thai 16n tr qué trinh nhuém vai.
Nguon nude thai nay co chira nhidu hop chat
mau bén viing, kho phan hity sinh hoc, tham chi
gdy doc cho moéi trudong sinh thai [1]. Néu
khong dwoc xu 1y triét dé no s& giy tac hai
nghiém trong dén moi truong. Dén nay, nhiéu
cong nghé xir 1y chit mau hitu co di duoc
nghién ctru va ung dung nhu hép phu, keo tu -
tao bong, trao déi ion, loc tham thau nguoc, xir
ly bang vi sinh vat, 6xi héa hoa hoc, 6xi hoa
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tién tién [2-4]. Hién nay, cong ngh¢ vi sinh
dang dugc ap dung phd bién dé xir Iy nudc thai
cia cic nha may dét nhuém nho wu diém 1a
thiét bi don gian, chi phi thip, va van hanh don
gian. Tuy nhién, cong nghé nay khong xu ly
duoc triét dé 46 mau nén sau d6 can cé thém
giai doan xu 1y ting cudong biang cac phuong
phap hoa 1y. Thong thuong hip phu bing than
hoat tinh dugc Iya chon vi ¢6 hi¢u qua cao. Viét
Nam hién nay san xuét hai loai than hoat tinh
chinh tir gdo dira va tre. Nhim cung cip thém
thong tin dé lua chon loai than phu hop cho xt
Iy nude thai dét nhudm, nghién ctu nay khao
sat kha nang hip phu chit mau Reactive Blue
19 (RB19) cta than hoat tinh gdo dua va tre
dang hat.
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2. Thuc nghiém
2.1. Héa cht

Than hoat tinh gdo dira va than hoat tinh tre
dugc cung cdp boi cong ty xuit nhap khau
Phuong Nam. Sau khi sang dé 1ay kich thudc
1 =2 mm, than duogc rira sach béng nudc cat va
sdy & 105°C dén khdi lwong khong dbi. Chat
mau thi nghiém RB19 c6 ngudn gbc Trung
Qudc c6 do tinh khiét trén 90 %, cong thirc ciu
tao dugc trinh bay trén hinh 1.
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Hinh 1. Céng thirc cdu tao ciia RB19.
2.2. Noi dung nghién cuu

Kha ning hip phu RB19 cia hai loai than
duoc danh gia thong qua cac thi nghiém dong
hoc hép phu va ding nhiét hip phu. Cac diéu
kién thi nghiém dugc trinh bay trén bang 1 va 2.
DPong hoc hép phu dugc thyc hién trong diéu
kién khuay tir v6i toe do 180 vong/phut. Bang
nhiét hip phu dwoc thuc hién trong may lic
ngang voi thoi gian 14 12 gid & dam bao can
bang hap phuy.

Bang 1. Cac diéu kién nghién ctru dong hoc hip phu
RB19 trén than hoat tinh

The Crai, Cihans Nhiét pH

tich,  mg/L g/L do,
mL °C
500 40 20 26+ 1 7+17,5

Béng 2. Cac diéu kién nghién ctru déng nhiét hip
phu RB19 trén than hoat tinh

The Craio, Cian»  Nhiétdd, pH
tich, mg/L g/L °C
mL

250 0-+2000 20 26+ 1 775

Bién thién nong do RBI9 theo thoi gian
duoc theo doi bang phuong phap do quang &
budce song déc trung 592 nm.

3. Két qua va théo ludn
3.1. Khao sat ddc trung than hoat tinh

Hai thong s6 quan trong anh hudng t6i kha
ning hip phu ciia than dugc khao sat trong
nghién ctru nay 1a dién tich bé mit riéng va
duong kinh mao quan. Céac mau dugc do trén
thiét b Tristar IT 3020 3.02.

Béng 3. Két qua dic trung than hoat tinh

Thong so Than gaodira  Than tre
Dién tich bé mat 687 425
riéng, m%/g

Puong kinh mao 2,7 3,2
quan®, nm

" Gi4 trj trung binh

Céc két qua trinh bay trén bang 3 cho thiy
hai loai than c6 thé duoc coi 1a vat liéu vi mao
quan (micropore) c6 dudng kinh mao quan gin
tuong dwong nhau nhung dién tich bé mit riéng
ctia than hoat tinh géo dira cao hon nhiéu than
hoat tinh ttr tre.

3.2. Béng hoc hdp phu

Pdng hoc hép phu RB19 trén hai loai than
dugc theo ddi bang cach do bién thién do hap
thu quang cta chit mau. Dung lwong hap phu
theo thoi gian trén than (q, mg/g) dugc tinh toan
va biéu dién trén hinh 2.
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Hinh 2. Bgng hoc hép phu RB19 trén than hoat tinh
gao dura va tre.
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Dé so sanh tbc do hép phu, nghién ctru nay
st dung m6 hinh hép phu béc 1 xéc dinh hang
s0 toc do hap phu:

le(q, —q)=lg(q,) ———1
&g ~9)=lglg.) 52

Trong do k la l}éng s toe do hép phu, q va
q. 1a dung luong hap phu tai thoi diém t va thoi
diém can bang.

Cac h?mg s k va Je (‘11,1’(}0 tdi wu tr cac két
qua thyc nghi€m q - t bang 1&nh Solver trong
excel.

Béang 4. Cac gia tri k va q. tinh toan

Loai than k qe, Mg/g
Than gao dra 0,008 1,24
Than tre 0,016 1,78

Céc két qua tinh toan trong bang 4 cho thiy
& cung diéu kién thi nghi€m than tre c6 tde do
hap phu gip d6i va dung lugng can bang cao
hon khoang 44 % so voi than gao dua.

3.3. Bdng nhiét hap phu

Dung luong hép phu cuc dai cta hai loai
than dugc xac dinh tur thi nghiém déng nhiét
hép phu. Cac diéu kién cu thé cua thi nghiém
nhu da trinh bay trong bang 2. Cac dung dich
hap phu dugc dit trong may lic 12 gio dé dam
bao can bang. Dung lugng hap phu cén bing
duoc tinh tur néng do chit mau ban dau va sau
khi bao hoa, néng d6 than hoat tinh. Két qua
biéu dién trén hinh 3 va 4.
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Hinh 3. Ping nhiét hap phu RB19 trén
than hoat tinh tre.
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Hinh 4. Dang nhiét hip phu RB19 trén
than hoat tinh gao dua.

Céc két qua duge xtr Iy theo mo hinh hip
phu déng nhiét Langmuir dé xac dinh dung
lwong hip phu cuc dai 1a 3,1 (than géo dira) va
30 mg/g (than tre). Cac gia tri nay da cho thdy
mic du c6 dién tich bé mat riéng thip hon
nhiéu, duong kinh mao quan gin tuong duong
nhung than hoat tinh tir tre ¢6 téc do ciing nhu
dung luong hip phu cyc dai cao hon nhiéu so
v6i than hoat tinh géo dira. Diéu nay c6 thé dan
dén két luan 1a loai va mat do tam hap phu co
anh huong nhiéu dén kha nang xir Iy chat mau
cua hai loai than hoat tinh dwoc khao sat.

4. Két luan

Kha ning hdp phu chit mau RB19 cua hai
loai than hoat tinh tir gdo dira va tre duoc so
sanh trong nghién ciru nay. Cac két qua thi
nghiém dong hoc ciing nhu ding nhiét hip phu
déu chi ra than hoat tinh tir tre c6 kha ning hap
phu t6t hon nhiéu mic du dién tich bé mit riéng
nho hon. Piéu nay di cho thiy tim hap phu trén
than déng vai trd quyét dinh dén kha ning
hép phu.
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Abstract: Kinetics and isotherms of Reactive Blue 19 adsorption on two kinds of granular
activated carbons from coconut shell and bamboo were determined in this study. These activated
carbon are micropore materials with specific surface areas of 687 and 425 m?g, respectively.
Experimental data shows that equilibrium times are the same for both kinds of activated carbon when
ininital concentration of the dye is 40 mg/L. However, maximum absorption capacity of bamboo
activated carbon is about 10 times higher than that of coconut shell. This results reveals that
adsorption site density on the surface plays a more important role than specific surface area.

Keywords: Reactive Blue 19, adsorption kinetics, adsorption isotherms, activated carbon.



