VE SUHAP PHU MAU CUA THAN HOAT TINH
(The adsorption of colours by activated carbon)

D6 Ngoc Cir, Nguyén Thi Nién
Truéng Pai hoc Bich khoa Ha néi.
- Nghién citu sw hdap phu chdt mau (Metylen xanh, Metyl dacam, va thuéc
nhuém do thdm) trén than hoat tinh dang bét. Tim ra phiong trinh cdn bdng
. z B. i PR N T
hdp phu metyl da cam cé dang a = a, BCH CC T con doi voi hai chat kia c6 dang
C+
a = k.c". Hoat d¢ a tdng nhe khi C tang va pH giam trong qud trinh hdp phu
metyldacam va xanhmetylen. Trong khi dé trong hdp phu thuéc nhuém do, a
tang manh hon khi tdng C va nhiét do. Nhung khi C tdng thi dnh hiong ciia
nhiét dé lai giam ddn .

Study on adsorption by activated carbon for blue-metyl, orange- metyl and red
dye-stuff. For blue metylen the equilibrium is formed:

and for orange metyl and red dye-stuff a = k.c" .

a=a,—
BC +1
In the adsorption blue metylen and orange metyl, value a is slightly increasing
with the rise of value C and decrease of pH. In the adsorption dye-stuff , a rises
stronger with C and temperature, but with the rise of C, the influence of
temperature on the adsorption is smaller and smaller.

Su hdp phu dé tdy mau va mui, hay n6i chung dé tach céc tap chat khoi dung dich
bing than hoat tinh ciing nhu nhiéu vat liéu hdp phu khdc da dugc 4p dung rong rai
trong nhiéu nganh san xuat va x{ Iy nudc thai tir nhiéu qud trinh cong nghé hoa hoc.

Tuy nhién trong thuc t€, hap phu da t6 ra kém hiéu qua trong nhiéu truong hop.
Nguyén nhan thi nhiéu, c6 thé néi chung la do tinh phiic tap ctia qua trinh hip phu tir
dung dich so v6i hip phu tir pha khi, tir tinh phic tap vé cdu tric va kich thude, tinh
chét cac chat bi hap phu cho dén anh huéng cua thanh phdn va tinh chat cia moi
truong ma khi chon phuong phap hdp phu con chua luu y day du.

Bai viét nay xin trinh bay nhirng két qua nghién citu vé tinh chit hiap phu mau cta
than hoat tinh nhim gép phan lam r6 thém tinh chét hap phu trong méi truong long.

Nghién citu thuc nghiém duogc tién hanh trén mot loai than hoat tinh dang bot dat
do6 tinh khiét ki thuat.

Céc chat bi hap phu dugc dung & day la metylen xanh (3,9 - dimetyl amin

ophenazothionin clorua trihidrat- C,¢H NS C1.3H,0), metyl da cam (4 dimetyl amin
azobenzen 4'- sulfonat natri C,;H,,0:S Na) va thuéc nhuém polyazo truc ti€p mau do

thim.
Néng do dung dich duoc phan tich bang mdy so mau quang dién ¢ budc séng 470
( cho metyl xanh) va 540 (cho hai chdt con lai).
1/Tinh chit hiap phu cua than hoat tinh d6i v6i metylen xanh va metyl da cam
Can biing hdp phu clia metylen xanh va metyl dacam dugc khio sit & 20-22',
moi trudng pH = 7. Két qua thuc nghiém duoc thé hién trén cac dudong cong & hinh 1
(dwong cong 1) va hinh 2 ( dudng cong 2).
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Hinhl -Duomg can bang hiap phu metylen xanh trén than hoat tinh
Pucong 1--: pH=7, dicong 2-: pH=10; duong 3-:pH=4
Hinh2- Puong can bang hap phu metyl da cam trén than hoat tinh
Puong 1--: pH=10; dicomg 3-: pH=4; ditomg 2-:pH=7
Tir céc két qua thuc nghiém c6 thé nhén thay:
-Loai than nay hdp phu tot doi vai ca hai chat. Hoat do hap phu déi véi ca hai chat
(a) déu tang rdt nhanh theo néng do dung dich ¢ ving néng do con rit nho ( C < 0.02
g/1) Sau d6 hap phu metyl da cam tang khong ddng ké theo néng do- dudng cin bang
gdn nhu nam ngang. Hoat d6 hap phu metylen xanh luon 16n hon so véi metyl da cam,
lai vin tang nhe theo néng do ¢ ving duge khao sdt (dén C= 0.24 g/l).
-Dudng can bang hap phu metyl da cam ¢6 dang cta dudng déng nhiét Langmuar.
Xir ly cic s6 liéu thue nghiém ta duge phuong trinh (& pH=7):
a= 03161255
1+1203C (1)
Putng can bang hap phu metyl xanh c¢6 dang khdc v6i dudng ding nhiét cua
LLangmuar, c6 dang ctia phuong trinh Frendlish-Smith. Xt Iy cdc s6 liéu thuc nghiém
(0 pH =7) ta ¢6 phuong trinh:
a=0.53C"" . (2)
Néu dang (1) biéu thi quan niém hdp phu don phan i (1 16p) thi (2) c6 tinh chat
cua hap phu nhiéu 16p.
Pé tim anh hudng clha moi truong, thuc nghiém hap phu duoc ti€n hanh ¢ pH = 4
va pH = 10 (tuong ung véi cac duong | va 3 trén hinh 1 va hinh 2).
Két qua cho thdy qui luat tuong tu do6i vai hai chit la : Khi tang pH, hoat d6 hdp
déu giam song khong thay doi dang ké dang dudng cong ctia mébi loai.
Xt 1y s6 liéu thuc nghiém hdp phu ¢ pH = 4 d6i v6i metyl da cam va metylen
xanh lan luot duoc hai phuong trinh :

. 1076C
a=0575——
1+1076C (3)
a=0.57C""™ (4)

Via o pH = 10 duoc

1458



grilig & 1743C e 2,
T 1+1743C (5)

a= 0.49C"" (6)

Cic két qua chimg t6 rang khi méi trudng chuyén tir kiém sang axit hoat do tang
lén chi yéu nhd hoat tinh clia bé mat tang 1én. Nghia 12 s6 trung tam c6 4i luc cla bé
mat than tang lén.

2 /Hap phu thudc nhuém

Thu6c nhuém do co ky thuat chira chii yéu chat polyazo do tham hoa tan trong
dung dich cling mét luoung axit acetic (0.5% lugng thuéc nhuoém). Thuc nghiém xic
dinh can bang hdp phu ¢ cac nhiét do 20°c ,50" 70" (+1°¢) trong viing néng do C < 4.4
107g/1. Két qua thuc nghiém duoc trinh bay trén hinh 3. Tir két qua dé ta c6 thé thay
hoat do hip phu cla than d6i v6i thuc nhudém nay nhd hon nhiéu so véi metyl da
cam (ciing c6 chita nhém azo va goc sulfonat natrri nhung cau tric don gian hon va
phan tir lugng ciing thdp hon nhiéu). Khi nhiét do tang ( trong ving khao sat) hoat do
tang. Dang cdc duong cin bang khong giong dang cua dudng hip phu metyl da cam,
ma c6 dang ham ma Frendlish — Smith.
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Hinh 3-Pudng can bang hap phu thuéc nhuéom azo do tham
1 -&20W Y 22090%, 3-470%,
Xir 1y céc s6 lieuthue nghiém thu dugc ham bi€u dién can bang hap phu déi véi
thuéc nhudém nhu sau:

LM C a= 0,09(:0.417 (7)
-450°C a= 0,129 ¢ (8)
-&70°C a= 0,142 9)

Cic ham (7)-(9) cho thdy su phu thuéc manh cua hoat do hidp phu thuéc nhuom
vdo néng do trong d6 & nhiét do thap a phu thuoe ¢ manh hon so véi ¢ nhiét do cao;
mitc do phu thuoc manh hon so v6i hap phu xanh metylen. Mat khéc tr cac phu thuoc
(7)-(9) ¢6 thé suy ra rang khi néng do tang Ién thi anh hudng clia cua nhiét do 1én hoat
do ctia hip phu s¢ it di va dén mot gid tri nao do 8 ;'u}h hudng cha nhiét do sé mit.
Két hop ca hai phuong trinh(7) va (8) tim duoc gid tri nong do do la : C = 28,82 g/I.

Tuwong ting gid tri ciia hoat do hap phu tai C" 1aa” = 0.365 g/g.

Phai chang a* chinh 1a gid tri toi da cla a doi véi thuéc nhuom duge hap phu nay?
néu vy su tang nhié¢t do lam tang hoat do cua bé mat than, tang do I6n cua truong hip
phu nhung khong vuot qua gidi han do cdu tric than qui dinh.
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Qua nhiing diém duoc trinh bay & trén ¢6 thé nit ra nhimg nhan xét chung nhu
sau:
1. Dang cic dudng can bing hap phu phu thugc tinh chét cla chét bi hdp phu, phl
hop véi dang cua phuong trinh Langmuar cho metylen xanh

a =a, B;‘ hoédc dang phuong trinh Frendlich-Smith a=K. C cho metyl da
n+
cam va thu6c nhuom do. Do pH va nhiét do ciia méi trudng khOng lam thay déi

dang co ban ctua duong cong.
2. Hoat do hdp phu metyl da cam va metylen xanh phu thudc rat it vao nong dé (n
rdt nho va B rdt 16n). anh hudng cua pH phan dnh chii yéu qua hé s6 a,, hoac K.

3. Hoat d6 hdp phu thu6c nhudm, tréi lai, phu thuéc manh hon vao néng dé (n =0,3
—0.,4). Nhiét d6 anh hudng manh lén hoat d6 hdp phu ( cho ca K va n). Tuy nhién
khi C tang lén anh huéng cta nhiét d6 1én can bang hép phu sé giam dén.
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Coéng trinh nay dwogc su tro giip cua ciia chiong trinh khoa hoc tit nhién nha
nuoc



