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Nghién ctru kha nang hoan nguyén cua than hoat tinh-xuc tac

(THT-XT) bang khong khi néng
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Nhan ngay 29 thdng 7 ndm 2008

Tém tat. Vat lidu than hoat tinh- xic téc duoc diéu ché tir than gdo dura Tra Bic, Tra Vinh dugc
tam vai phén trim khéi lugng hén hop céc kim loai chuyén tlep Vit lidu nay c6 kha nang hap phu
rét t6t phenol va cdc hop chat hitu co trong moi truong nudc dong thoi lai c6 tinh chét xic tc OXy
héa céc phén tir hiru co bi hap phu trén bé mit than hoat tinh nhd cac tim xtic téc kim loai chuyén
tiép va oxy khong khi & nhiét do tuong déi thap. Do dugc oxy héa & nhiét do khong cao & 200°C
nén than khong bi chdy, céu triic mao quan cta than khong bi pha huy, be mdt tip xic duge bao
toan nén kha nang hap phu cua than dugc phuc héi (hoan nguyén) kha tot, vi thé c6 thé hap phu -
hoan nguyén nhiéu lan, trong xir Iy cdc chat 6 nhiém hitu co trong mdi truong nudc, khac phuc
duoc tinh trang khé hoan nguyén cua than hoat tinh va do d6, lam giam déng ké gi4 thanh sir dung

cta than trong viéc xtr 1y mdi truong.

1. Mé diu

Than hoat tinh-xtc tac (THT-XT) 1a vat liéu
dugc didu ché tir than hoat tinh va v6i mot
lugng nho chét xdc tdc (vai % khéi luong (%
kl). Vat liéu nay vira c6 tinh chit hip phu tét
cdc chat 6 nhiém hitu co trong moi trudng
nudc, dong thoi lai ¢6 tinh chat xidc tic oxy héa
cdc phan tir hitu co bi h?ip phu trén bé mit than
hoat tinh nh¢ cac tim xic tac kim loai chuyén
tiép (KLCT) va oxy khong khi & nhiét d¢ tuong
dbi théip. Do duoc oxy héa ¢ nhiét do khdng
cao nén than khong bi chdy, cAu tric mao quan
ctia than khoéng bi pha huy, bé mat tiép xiic
dugc bdo toan nén kha nang hap phu cua than
duoc phuc héi (hoan nguyén) kha tot, vi thé
THT-XT c6 thé hap phu - hoan nguyén nhiéu
14n, (nhidu chu ky) trong xir Iy cdc chét 6 nhidém
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hitu co trong moi trudng nude, khic phuc dugc
tinh trang khé hoan nguyén cua THT va do d6,
lam giam déng ké gi4 thanh sir dung cua THT.

Y tuong ché tao va tmg dung vat liéu nay da
xut hién lan dau tién & trong cong trinh [1]; va
trong bai bdo [2], chiing t6i da trinh bay phuong
phép hoan nguyén THT-XT béng H,0..

Trong cong trinh nay, phuong phdp hoan
nguyén cua xic tidc oxy hoda béng oxy khong
khi & nhiét do théip duogc trinh bay nhu 1a mét
déng gép méi nham tim kiém phuong phép tdi
uu hoan nguyén vt licu THT-XT trong xu ly
moi trudng.

2. Phin thye nghiém

Piéu ché: Chét hap phu - xiic tic duoc didu
ché tur than hoat tinh (THT) Tra Bic duoc tam
t6 hop kim loai chuyen tlep KLCT voéi ky hiéu
HPXT-D,. Cich diéu ché cu thé dugc trinh bay
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& [2-4]. Than hoat tinh Tra Bic khong chura xtdc
tac duoc ky hi¢u HP-D1. Vat liéu HP-D1 duoc
héip phu bao hoa phenol (100 ml dung dich 5g
phenol/l + 2g HP-Dy, lic déu (mdy lic), & 40 °C
trong 72h). Sau d6 loc va dé khd trong khong
khi qua dém. Vat liéu bao hoa phenol ky hiéu
HP-Di tn

Vit licu HPXT-D,, bao hoa phenol dugc
diéu ché tuong tu.

bac trung:

Cac vat liéu THT va THT-XT duoc dac
trung béng ky thuat TGA/DTA trong dong
khong khi trong khoang nhiét do tir 20-300°C
voi téc d6 nang nhiét 50/phit. Thuc nghiém
tién hanh trén mdy DSC 131 hang SETARAM -
France.

Nghién cuu tinh chit hoan nguyén(oxy héa
phenol h?ip phu trén bé mit than béng oxy
khong khi) dugc tién hanh trong hé reactor vi
dong.

Khong khi nén & binh xdc dinh bing luu
luong ké véi luu lugng di qua 16p vat liéu HP-
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D pn (hodc HPXT-D; 1,,) 50ml/phit trong reactor
& nhiét d6 200 °C. Nhiét do cua reactor dugc
khdng ché bang 1o ddt thong qua hé diéu khién
nhiét 4, tbc d6 nang nhiét 20°C/phit. Khi phan
g sau reactor dugc thodt ra thu mau va dugc
phén tich dinh ky bang hé do EFI ADS 500 ciia
hang ARRB-UC @ xdc dinh néng do CO, CO,
va hydrocacbon (HC) theo % thé tich (% tt).
Luong vat liéu HPXT-D1,bh 12 0,5 g cho mbi
14n thtr nghiém.

Dung luong hap phu phenol cua
THT, THT-XT dugc xdc dinh bang
detector UV-Vis cuia mdy Smart
Spectrophotometer- hiang Lamotte- USA), tai
budc séng 500nm. Phuong phdp phan tich
phenol theo TCVN 6216:1996.

3. Két qua va bién lusn

Hinh 1 13 két qua phan tich nhiét TGA/DTA
ctia mau HP-D1,bh
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Hinh 1. Két qua phan tich nhi¢t TGA/DTA mau HP-D1,bh.
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Tir hinh 1 nhan thiy rang, trén duong DTG
¢6 2 pic giam khdi lwong tich nhau & rét: Pic
thtr nhat ¢ 113°C va pic thir 2 & 250°C. Ddi
chiéu véi dwong DTA, nhan thdy ring, pic thi
nhét (mg véi pic thu nhiét, do d6 c6 thé img véi
qué trinh khtr h?ip phu vat ly cua H,O. Pic tha 2
trén duong DTG tng véi pic tda nhiét cua
DTA, dé6 la qua trinh chdy (oxy héa) tda nhiét

cua phenol véi oxy khong khi. Cén cu vao
duong TG (hinh 1) ¢6 thé nhan thiy: luong H,0O
bi khir hdp phu chiém khoang 3,5% khédi lugng
than HP-D, ,p, lugng phenol bi oxy héa chi ~
2%.

Trén hinh 2 trinh bay Kkét qua TGA/DTA
ciia mau HPXT-Dyp (dieu kién thyc nghi¢m
hoan toan giong nhu mau HP-D, p, 6 trén)
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Hinh 2. Gian d6 TGA/DTA ciia mau HPXT-D, .

Tir hinh 2 nhan thiy rang, trén duong DTG
hiu nhu chi ¢6 mdt pic & ~ 139°C. Nhu vy, véi
su ¢6 mat cua xic tdc (KLCT), qud trinh khu
hip phu H,O va phenol xay ra ¢ nhiét do cao
hon trén than xic tdc (139°C so v4i 113°C), ¢o
thé d6 1a do H,O va phenol bi hip phu manh
hon trén cac tam phan cyc (hydro phylic) gay ra
boi cac tam xtc tiac. Qud trinh oxy hda xic tac
phenol téa nhiét, do dé nhiét do ctuia hé tang dan
tir 139°C dén 250°C (xem duong DTA hinh 2).
Trong khoang nhiét do 20-250°C, khéi luong
chat HP-XT giam 21%. RS rang 13, véi sy c6
mit cta cdc chit xic téc kim loai chuyén tiép,

Iwgng phenol da bi h?ip phu trén than duogc loai
b6 nhiéu hon so véi trén than khong xiic tic.
Néu gia thiét rang 3,5% la lugng nuéc hip phuy
trén than (nhu két qua & mau HP-D1,bh) thi
luong phenol da bi oxy hda la 21%-3,5%=
17,5%. Gid tri nay xap xi véi dung lugng hép
phu cta phenol trén than hoat tinh Tra Bic, ung
v6i mau HP-D1b [2]. MAu nay ¢6 dung luong
hip phu phenol q=qoC"™ = 0,025C"**. véi
C=5000mg/l, ta c6 q=0,025(5000)"**= 0,171
hay 12 17,1%. Két qua nay kha phii hop véi két
qua TGA/DTA néi trén.
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Nhu vay, voi sy ¢ mat cia cac tdm kim
loai chuyén tiép trén bé mat THT, céc phan tir
phenol bi hap phu bdo hda c6 thé bi oxy héa
manh hon so vdi trén than khong c6 chat xiic
tac, trong khodng nhiét d¢ khong cao. Tu cic
Kkét qua nghién citu TGA/DTA & trén, y tudng
thyc nghiém hoan nguyén cac vat liéu THT sau
khi héip phu bao hoa phenol b@“mg oxy khong khi

da dugc thuc hién trong reactor vi dong. Bang 1
trinh bay Kkét qua khdo sédt sy hoan nguyén xuc
tdc mau HPXT-D; pn, & 200°C (cic két qua khao
sat so by vdi reactor vi dong chiing téd & nhiét
d6 200°C, phan ting oxy héa hoan nguyén Ia ti
uu, s6 lidu vé anh hudng cia nhiét do dén tc
d6 oxy héa phenol khong dan ra & day).

Bang 1. Ham luong (%tt) ctia céc khi CO,, CO va HC ¢ 200°C trong khi sau reactor (rng
v6i cdc thoi gian thyc hién phén Ung khac nhau:

t-phdat |40 60 80 100 120 140 160 180 200 240
San pham kh{
CO, 0,06 0,10 0,11 250 4,01 215 037 0,12 0,05 0,02
Cco 0,01 0,02 0,03 006 0,11 0,07 0,04 003 0,02 0,01
CO+CO, 0,07 0,11 0,14 256 4,12 222 041 0,15 0,07 0,03
HC hidrocac bon (ppm) | 26 0 0 0 0 0 0 0 0

Tt bang 1 nhén théy r@“mg, phenol hiu nhu
bi oxy héa hoan toan thanh CO,, CO va H,0,
khong phét hién théiy HC. Thyc vay, trong
khoang nhiét do nay, C (cacbon) ctia THT chua
thé chdy, vi theo so lidu cua [5] thi cacbon bit
dau chdy ¢ nhiét do(~400°C), va, theo két qua
TGA/DTA cta ching t6i thi trong khoang 20 -
300°C chua phét hién pic téa nhiét cua THT bi
oxy héa. Do d6 san phém CO,, CO trong khi
phéan g la san phém chdy cua phenol bi h?ip
phu trén than.

Hinh 3 1a d6 thi biéu dién ham luong cia
CO,+CO trong khi chdy ung voi céc thoi gian
trong dong phan trng khic nhau (theo s6 lidu
bang 1)
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Thoi gian thuc hién phan ing (phiit)
Hinh 3. Lugng CO,+CO (%tt) tmg véi thoi gian
thyc hién phéan mg khic nhau.
Tir hinh 3 ¢6 thé tinh gan ding lugng CO+
CO, trong pha khi (Q):

0= (KH X ABJ y
2
Trong d6: KH- Chiéu cao cua tam gidc
AKB (%tt)
AB - canh ddy cua tam gidc AKB (phiit)
V- luu lwong dong khi (50 ml/phut)

Q:0.041><(;80—60)X50:123ml
123

=—="_=0,0055mol (CO + CO

0=20400 mol ( )

Biét réng, phan tng chdy hoan toan cua
phenol 1a

CsHsOH + O, — 6(CO,+CO) + H,O

1mol C¢HsOH ~ 6mol (CO,+ CO)

Nhu vay Q = 0,0055 mol(CO%+CO) tuong
tmg v6i lugng mol phenol ban dau 1a: q’n, =
0,00091 mol; thyc nghiém tién hanh vdi 0,5g
HPXT-D, pn, do d6 gu=q’1n/0,5 = 0,00182 mol
phenol/g

Hodc qn,=0,00182 . Mphenot = 0,00182. 94 =
0,17108 g phenol/ g HPXT-D,

Theo [2] thi dung lugng héip phu phenol cta
mau HPXT-D; 1a 17,1%.

Nhu vay, c6 thé ndi, ¢ 200°C hau hét
phenol bi hap phu trén bé mat THT déu bi oxy
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héa (loai bo), giai phéng khoi bé mat THT va
hoan nguyén kha nang hép phu cho THT.

Thyc nghiém tuong ty ciing dugc tién hanh
véi 0,5 g HP-D;p,. Tuy nhién trong pha khi
khong phat hién thiy CO, CO, diéu d6 ching to
r@“mg khi khong cé mat xuc tdc (KLCT) thi phan
ng oxy héa phenol trén bé mat THT khong thé
xay ra & 200°C bang oxy khong kh.

Sau céc 1an hoan nguyén khiac nhau, dung
lugng hép phu phenol cua vét liéu HPXT-D,
dugc xac dinh (bang 2)

Bang 2. Dung lugng hip phu phenol sau céc lan
hoan nguyén

| +én hoan nguyén | 1 2 3 4
q(g/g)

HPXT-D1 0,164 0,162 0,160 0,157

HP-D1 0 0 0 0

Tt bang 2 nhan théiy r@“mg sau mdi 1an hoan
nguyén, dung lugng héip phu phenol cia HPXT-
D, dugc phuc hdi kha tét. Trong khi d6, HP-D1
khong c6 kha nang hdp phu nita (trong diéu
kién hoan nguyén nhu trén & 200°C, béng oxy
khong khi).

4. Két luan

1. Vat litu HPXT-D1 1a chit vira c¢6 kha
nang héip phu t6t phenol trong dung dich nudc
vira ¢6 tinh ning oxy héa phenol di bi hip phu
trén THT thanh CO,, H,O (CO & dang vét). Su

hoan nguyén dién ra dugc thyc hién trong dong
khong khi néng & nhiét d6 ~200°C.

2. Sy hoan nguyén dién ra & nhiét do tuong
d6i thap, cAu tric mao quan, bé mit cua than it
bi bién dbi. Dung lwong hap phu phenol sau
mdi 1an hoan nguyén giam khong dang ké.

3. Nhu vy THT-XT Ia vat liéu c6 rét nhiéu
trién vong trong cong nghé xur 1y céc chat 6
nhiém hiru co chira vong thom trong modi
trudng nudc.
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Regeneration of activated carbon catalysts by heat air

Tran Van Hung, Nguyen Huu Phu

Institute of chemistry, Vietnamese Academy Science and Technology, 18 Hoang Quoc Viet, Hanoi, Vietnam

Catalytic - activated carbon (CAC) materials were prepared from Vietnam Tra Bac coconut
activated carbon impregnated with several percents(%wt) of transition metals(TSM). These materials
possess a good adsorption capacity towards phenol and other organic compounds in aqueous solution.
On the other hand, they seem to be the TSM supported activated carbon catalysts, which catalytically
oxidate effectively adsorbed molecules on carbon surface by the air at the relatively low temperature.
After adsorption, used CAC materials could easily be regenerated by air at about 200°C. Thus, CAC
materials can be used in numbers of “adsorption desorption” cycles for the treatment of aromatic
organic pollutants in aqueous medium.



