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SUMMARY

The adsorption of phenol and p-nitrophenol has been performed by fibrous activated carbon
from jute fiber. The adsorption is carried out in baich and in dynamic reactors. The results shown
that adsorption capacities of phenol and p-nitraphenol on fibrous activated carbon were more
than those of on the granular activated carbon. The breakthrough curves obtained with fibrous
activated carbon for various bed thicknesses and flow rates were investigated. The adsorption
capacity and adsorption zone of the columns were calculated. The best conditions for adsorption
of phenol and p-nitro phenol on fibrous activated carbon (pH, initial concentrate, water flow

rate) were determined.

I- DAT VAN DE

Than hoat tinh dang sg¢i 1a loai vat li¢u hap
phu mdi ¢é nhiéu wu diém hon so vdi than hoat
tinh dang hat va dang bot thong thuong v6i dung
luong hdp phu cao, t6c¢ do hdp phu nhanh....
Trong mot sO nghién cifu trudc day, than hoat
tinh dang soi tir xo day da dugce thir nghiém kha
ning hap phu déi voi mot sé chat 6 nhiém hitu
co trong nude nhu phenol, phdm mau.... Két qua
thit nghiém vdi diéu kién tinh cho thay than hoat
tinh dang sgi di tir nguyeén liéu xo day ¢6 dung
lvong hdp phu phenol cao tuong dirong véi than
hoat tinh dang soi tir sgi téng hop [1, 2]. Trong
bai nay, ching t6i tap trung khéo sit kha nang
hdp phu cua than hoat tinh dang soi tir xo day
d6i vdi phenol va p-nitrophenol, tir d6 nghién
ctiu kha nang wng dung cta than hoat tinh dang
soi dé hap phu phenol va p-nitrophenol trong
diéu kién thuc té&.
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II - THUC NGHIEM

1. Ché tao than hoat tinh dang sgi: Nguyén
liéu su dung la sgi day ctia nhd mdy dét day
Indira Ghandi. Xo day dugc than héa & nhiét do
950°C trong 30 phit, toc d6 nang nhiét
20°C/phiit trong méi truong khi nito, luu lugng
khi 2,5 I/phiit. Sau d6, sgi dugc dé ngudi trong
10 dén nhiét do phong. Soi sau khi than hoa
dugc hoat héa voi hoi nudc ¢ nhiét do 900°C,
t6¢ do nang nhiét 20°C/phiit, lvu luong khi nito
¢6 chita hoi nude 0,25 I/phiit, thot gian hoat héa
10 phit. San phim thu duoc tir soi day véi
phuong phdp hoat héa trén dugc ky higu la D-
950-H,0.

2. Thit nghiém kha ning hdp phu cia than
hoat tinh dang sgi véi phenol va p-nitrophenol
trong diéu Kién tinh: cdc thi nghiém dong hoc
hdp phu duge tién hanh ¢ trang théi tinh, téc do
khuady 300 vong/phit. Néng do dung dich duoc
do sau nhiing khoang thoi gian nhat dinh bing
phép do quang véi mdy UV tai budc séng 270
nm (vdi phenol) va 415 nm (v6i p-nitrophenol).



Céc thi nghiém hdp phu dugc ti€n hanh véi néng
do ban déu ciia phenol va p-nitrophenol thay déi
tr 60 - 100 mg/l va cic gid tri pH dung dich
khdc nhau: pH = 6 va pH = 11. Theo [3], dung
luong hép phu tai thoi diém bao hoa cha vat lidu
dugc tinh theo cong thdc:
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m
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trong d6: Q, 1a dung lugng hap phu tai thoi diém
t, mg/g; C, 1a nong do dung dich ban dau, mg/l;
C, la nong dé dung dich tai thdi diém f, mg/l;
V 1a thé tich dung dich, /; m 1a khéi luong chat
hap phu, g; hé s6 tdc do hap phu tdng thé & duoc
tinh theo:

(D

= ke (2)

Trong dé: q, 14 dung lugng hdp phu tai thei diém
t, mg/g; q., 1a dung lugng hip phu tai thoi diém
bdo hoa, mg/g; k 1a hé s6 t6c do hip phu téng
thé, 1/phit.

Thér nghiém hap phy phenol va p-nitro
phenol trén cot than hoat tinh dang sgi: Cot hap
phu dugc ché tao tir thiy tinh, duong kinh trong

cita cdt 2 cm, chiéu cao tdng clta cot 50 cm. Doc
theo chiéu cao cot dugc gan 5 khéa céch nhau
10 ¢m. Than duge nhéi vao cot thanh 5 ting ing
vdi 5 khéa 14y mau, moi tang c6 chidu cao 7cm,
gitta cac tang dugc phan cdch bang ‘1 16p cat
thach anh day 3 cm. Dung dich phenol va p-
nitrophenol duoc dung trong binh ¢é dung tich
51 va cho chay vao cot qua mot van diéu chinh
Ivu lugng. Sau ting khoang thoi gian nhat dinh,
mau dugc ldy tai timg ting va phan tich néng do
phenol hodc p-nitro phenol. Thi nghiém duogc
tién hanh véi cdc toc do dong chay 0,5, 1,0 va
1,5 Ygid.

111 - KET QUA VA THAO LUAN

1. So sanh dung lueng hap phu phenol va p-
nitro phenol cua than hoat tinh dang soi
v6éi cdc than hoat tinh dang hat thwong
pham

Cic than hoat tinh thuong pham trén thi
truong duoc st dung lam vat liéu déi chimg véi
than hoat tinh dang soi. Céc thi nghiém hap phu
dugc tién hanh trong diéu kién tinh, dung luong
hip phu dugc xét & thoi diém can bang, khong
xét dén tGc do hip phu.

Bang 1: Dung lugng hip phu phenol va p-nitrophenol cla cdc than hoat tinh

g Dung lugng Dung lugng hip
Tén mau Xudt xa HE hap phu phu p-nitrophenol,
m/g
phenol, mg/g mg/g
b950-H,0 Vién CNHH 7259 51,6 39,1
Z1 (than hoat tinh dang hat) Trung quéc 2282 11,2 83
H2 (than hoat tinh gdo dita) Cong ty PVC 3823 15,4 6,8
(Viét Nam)

Dung luong hdp phu phenol cia B 950-H,O
Ién hon dén 4 1an so véi than hoat tinh Z1 va
hon 3 1an so véi than hoat tinh H2, cdon dung
luong hdp phu p-nitrophenol wén £-950-H,O
cao hon than Z1 dén 5 lan va cao hon than H2
khoang 6 14n. Két qua nay cho thiy than hoat
tinh dang soi 1a vat liéu hidp phu t6t d6i véi
phenol va p-nitrophenol.

2. Két qua thi nghiém dong hoc hap phu
phenol va p-nitrophenol trong diéu kién
tinh

aj Anh hudng cia nong dé ban déu

Nong do phenol ban ddu hau nhu khong dnh
hudng dén dung lugng hdp phu trén than hoat
tinh dang soi, nhung anh hudng dén téc d6 hap
phu, cu thé 1a khi tang néng do ban diu thi hing
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s6 hap phu tang 1én. Tuy nhién, trong trudmg
hop hap phu p-nitrophenol, nong do ban diu hau
nhu khéng anh hudng dén téc do hap phu. Didu
nay cé thé dugc giai thich do kich thudc phan tit
cta phenol nho hon p-nitrophencl (0,89 nm so

véi 1,35 nm) {4], nén trong truong hop hip phu
phenol, co ché khuéch tin chd yéu 1a co ché
khuéch tin phén i, con trong trudng hop hip
phu p-nitrophenol, co ché khuéch tin chli yéu
lai 1a co ché Knutsen [5].

Bing 2: Heé s6 toc do hdp phu tong thé va dung lugng hap phu phenol va p-nitrophenol tai thai diém

bao hda vdi cdc nong do dung dich ban ddu khéc nhau (pH = 6, V= 11, my,,= 12)

(o, INE/E k, 1/phit R?
C, . mg/l : X :
phenot p-nitropheno! | phenol | p-nitrophenol | phenol | p-nitrophenol
60 51,25 39,39 0.008 0,0085 0,92 0,97
80 51.51 39.47 0.008 0,0092 0,93 0.99
100 51,66 39,51 0,0175 0,0089 0,99 0,99

b) Anh luong ciia pH dung dich

Viéc thay déi pH dung dich tdc dong rd rét
lén dung luong hap phu cta phenol trén soi than
hoat tinh. Do pK, cta phenol 1a 9,99, & gid tri
pH = 11, hdu hét phenol phan ly, tuong tic cla
hé phenol-than giam, vi vay, kha nang hap phu
cta phenol trén than giam di. Tuong tu, trén
diém phén ly, p-nitrophenol hip phu khé khan
trén than hoat tinh dang sgi, ca dung lugng hap

phu ldn t8c d¢ hap phu déu gidam manh (chi con
khoang 20% so véi khi p-nitrophenol chia phan
Iy) (xem bang 3). Trong ca hai trudng hop, kha
nang hap phu cda phenoel va p-nitrophenol trén
than hoat tinh dang soi trong viing pH dudi diém
phan ly cao hon hin so véi khi phan ly, diéu nay
cho phép ta khing dinh co ché hap phu chii y&u
cua than hoat tinh dang s¢1 doi véi hop chat hitu
co 1a hap phu vat 1y trong hé théng mao quan.

Bdng 3: Heé 56 t3c do hap phu tdng thé va dung lugng hip phu phenol
(Co= 100 mg/l, m,,,= 1 g, V,,= 11) vi p-nitrophenol (C,= 80 mg/l, my,= 1 g, V= 11)
tai thoi diém bdo hoa véi cac gid tri pH khéc nhau

pH Qen, ME/g k, 1/phit R?
phenol p-nitrophenol phenol p-nitrophenol phenol p-nitrophenol
51,66 39,47 0,0175 0,0092 0,99 0,99
7,24 8,98 0,009 0,006 0,94 0,89
3. Két qua thi nghiém hap phu phenol va N,Z 1

p-nitrophenol trén cot

Véi nhitng thong s6 ban dau tir thi nghiém
dong hoc hdp phu trong diéu kién tinh, cdc thi
nghiém hip phu phenol va p-nitrophenol trén
cot than hoat tinh dang sgi dugce tién hanh véi
céc toc do dong chay khic nhau. Méi quan he
giffa chiéu cao tdng than va thdi gian hoat dong
ciia cot duge thé hién qua phuong trinh Bohart-
Adams [3, 6]:
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N

ln[& - 1J (3)
C,

trong do: t 1a thoi gian hoat dong, gid; Vi la toc
do tuyén tinh bé mat, cm/gid; Z 1a chiéu cao
tdng than, cm; K, 12 hing s6 t6c do hinh thic,
cm.mg'.giv'; N, 12 dung lugng hip phu,
mg/cm’; C, la néng do dau vao, mg/em’; C, 1a
noéng dé dau ra cho phép, mgfcm’.

t: —_—
CVe K,GCy

Tang chét Z, 1a do 16n cha tdng than ma
trong d6 ndng do chat bi hdp phu giam tir C, dén



nong do C,, va tuong Wing véi thoi gian t =0, khi  ta cé:
do phuong trinh (3) ¢6 dang: N N
v c t:C;Z_Cl:'ZO &)
Zo=—" In| =41 (4) ,, o S
KN, \C, beé tién loi cho viéc xdc dinh cdc thong s6

Thay phuong trinh (4) vio phuong trinh (3) hap phu trong cot, ndng do thoit cho phép C,

duge chon bang 5% clia ndng do ddu vao,

Bang 4: Anh hudng cia tdc do dong chay lén cdc thong s clia hap phu phenol trén cot

Téc do dong chay, 1/gid Zy, cm k.. cm’/mg.giey Ny, mg/gam R?
0,5 1,02 38.7 43,5 0,99
1,0 1,34 56,6 454 0,99
1.5 1,80 61,3 46,5 0,99

Bing 5: Anh hutng clia t6c do dong chay lén cic thong s6 hip phuy p-nitrophenol trén cot

Téc do dong chay, I/gid Z,, cm K., cm’/mg.gity No, mg/gam R?
0,5 1,54 29,74 37,54 0,99
1,0 1,71 51,6 38,2 0,99
1.5 2.3 54,2 39.9 0,99
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Hinh I: Budng cong thodt cia qud trinh hap phy phenol va p- nitro phenol trén cot than hoat tinh
dang soi voi t6c do dong chay 1a 1)/gidy
a. Dudng cong thodt hdp phu phenol (C,= 100 mg/l, pH = 6)
b. Dudmg cong thodt hap phu p-nitrophenol (Co = 80 mg/l, pH = 6)

Két qud hap phu phenol va p-nitrophenol  cot than hoat tinh dang soi. ¢} cdc 1o do dong
trén cot cho ta thdy anh hudng ciia t6c do dong  khdc nhau, dung lugng hép phu it thay déi,
chay lén cdc thong s hap phu cla ching trén  ching td dung lugng hdp phu it phu thuéc vao
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toc do dong chay. Hang s& t6¢ do hinh thic K,
cta cOt hap phu chi tang nhe khi tang téc do
dong chay, suy tit cong thitc (4), chiéu cao tang
chét s& ting theo chiéu ting clha téc do dong
chay. Viy, i6c do dong chay cao s& lam gian
ting chét va giam hiéu qua sir dung clia cot.

KET LUAN

1. Than hoat tinh dang s¢i duge ch€ tao
bing phuong phdp hoat héa sgi xo day vai hoi
nudc 1a vat liéu hdp phu t6t dé1 véi phenol va p-
nitrophenol trong dung dich nuéc. Kha nang hap
phu chét hitu co trén than hoat tinh chiu anh
hudng boi ban chdt cua chéit bl hap phu. Than
hoat tinh dang sgi hdp phu t6t doi véi cdc chat
hitu co kém phan ly trong nudc. Co ché hap phu
chinh 12 hap phu phan tir trong cac mao quan.

2. Tir dudng cong thodt dng véi cdc ting
than khéc nhau va 4p dung phuong trinh Bohart-
Adams da xdc dinh duge thoi gian hoat dong,
hang s6 16¢ do, dung lugng hap phu chat hitu co
va tdng chét cha cot than hoeat tinh, tir d6 co thé
dua ra cic ché€ do thich hop dé xir Iy nude nhiém
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phenol va p-nitrophenol bang cot than hoat tinh
dang sol.
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