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NGHIEN CUU DAC DIEM DUGNG DANG NHIET HAP PHU
NITROGLYXERIN TU PHA LONG BANG MOT SO LOAI THAN
HOAT TiNH
Pén Toa soan 27-2-2007

pO NGOC KHUE, TO VAN THIEP, NGUYEN VAN HOANG, O BINH MINH
Trung tdm Khoa hoc ky thudt va Cong nghé qudn sy

SUMMARY

The studied results showed that the adsorption of nitro glycerine (NG) by activated carbon from
liguid phase do not perfectly accord to Langmuir and Freundlich theories. However, in the given
space of concentration of NG can use Freundlich theory to explain adsorptive phenonmenons. The
maximum capacity of the activated carbons (a.} is about 140 - 270 mgr NG/gr

I- MG DAU

Dé danh gid kha nang hap phu clia mot hé
héap phu, dic biét 1a hap phu trong moi trudong
nude, ngudi ta thudng ap dung phuong trinh
déng nhiét Freundlich, véi gid thi&t nhiét hip
phu vi phan khéng thay déi khi do che phn
{dung luong hdp phu) thay déi va khoang néng
d¢ chat bi hdp phu nhd hoac Langmuir, véi gia
thi€t bé mat chat hdp phu déng nhat vé nang
Iuong [1; 2], do cdc phuong trinh ndy ¢é ¥ nghia
vat 1y cao va lién quan truc ti€p dén cdc thong
sO cau triic x6p cua chét hdp phu. Tuy nhién,
trong thuc t€, bé mat chat hip phu thuong khong
dong nhat tuyét d6i vé mat ning lwong va déi
vOi mot s6 hé hdp phu su tuong tic giita chat bi
hap phu va chat hap phu cé su thay déi 16n trong
qué trinh hdp phu, dic biét trong khoang ndng
do rong cia chat bi hap phu. Do d6, dé xay dung
phuong trinh déng nhiét hap phy, trudc hét cin
phai xéc dinh cdc thong sd cha ham dic trung va
x4c dinh quy luat hap phu.

Kha nang hdp phu nitro glyxerin (NG) nx
méi trudng nude bang than hoat tinh d3 duge
mot sG tdc gia dé cap dén trong 1ai licu [3]. Tuy
nhién, trong cong trinh nay cic vdn dé lién quan

dén dic diém qua trinh hap phu NG cia cdc loai
than hoat tinh khdc nhau chua dugc xem xét. Dé
g6p phin xac dinh co s& khoa hoc cho giai phdp
cong nghe sir dung than hoat tinh dé tach NG
nudc thai céng nghiép hod nd cdn phai nghién
ctu 1am 16 cdc dac trung ding nhiét hap phu cda
cic hé than hoat tinh- NG trong moi trudng
nudc. Bai bio nay trinh bay cic két qua nghién
citu vé dic diém dudng dang nhiét hip phu NG
tir pha 1éng bang than hoat tinh, dva trén co s&
Iy thuyét Toth [1].

Il - THUC NGHIEM

1. Thiét bi va héa chit
a) Thiét bi

- Thiét bi sic ky 16ng cao d4p (HPLC) Model
HP 1100, sir dung detector Diode Array do hing
Aligent (M) sén xudt, ding dé xdc dinh néng
do NG trong dung dich,

- Can phan tich dién tir Mettler hang Toledo
(Thuy s¥), 46 nhay 10* gam.

b) Hod chdr -
- Dung dich NG trong dung méi nuéc, néng
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6 196,4 mg/l

- Dung moi dung cho phan tich HPLC:
axetonitril

- Céc loai than hoat tinh:
+ Than hoat tinh AG (Lién Bang Nga);

+ Than hoat tinh gdo dira GD (san xuft tai
nhi may than hoat tinh Tra Bic);

+ Than tdy mau- TM (Cong ty Trudng Phat,
Béc Giang);

+ Than hoat tinh AC (Viét Nam);

+ Than hoat tinh TQ (sdn xuat tai nha mdy
hod chat Quang Dong-Trung Qudéc).
2. Phuong phap nghién citu
a) Phutong phdp chudn bi mdu

Lay 50 ml dung dich NG ¢6 ndng do xdc
dinh vao binh nén cé dung tich 100 ml. Cén 100
mg than hoat tinh cho vio binh va lac déu, sau
dé6 dé & trang théi tinh. Ding dong ho bam giay
dé tinh thoi gian hap phu.

Sau thoi gian 60 phit sir dung gidy loc, loc
14y phan dung dich dé phan tich.
b) Phutong phdp xdc dinh néng dg NG

Nong d6 NG trong dung dich duge x4c dinh
bang phwong phdp HPLC, & diéu ki¢n:

+ Tin hiéu do 215 nm

+ Ty 1¢ pha déng (tinh theo thé tich):
axetonitril/nxée = 35/65

+ Thé tich bom miu: 0,5 ml

+ Thoi gian luu, dng véi pic cia NG: t, =
4,45 phuit.
+ Néng do NG x4c dinh theo biéu thirc (1):
A+8978
C=—="— (mgl) 1)
59,537 &

Trong d6: C l1a ndng do NG (mg/l); A 1a dién
tich pic tai t, = 4,45 phiit

- Xéc dinh hiéu suat hdp phu cia than hoat
tinh d6i véi NG, theo biéu thic (2):

(CO—C,)-IOO(
CU

H= %) 2)
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Trong d6: H 14 hiéu suat hdp phu (%); G la
nong d6 NG trong dung dich trudc hip phu
(mg/1); C 1a néng d6 NG trong dung dich sau
hap phu (mg/l).

- Dung lugng hép phu cla than hoat tinh doi
v6i NG, xdc dinh theo biéu thic (3):

-c\).v
a=-(C°TC')<mg/g) 3)

Trong d6: a 1a dung lugng hap phu (mg/g); C, la
néng d6 NG trong dung dich trudc hdp phu
(mg/l); G la néng do NG trong dung dich sau
hdp phu (mg/l); V la thé tich dung dich NG
(ml); m 14 kh6i luong than (mg).

I - KET QUA VA THAO LUAN

1. Dung lugng hip phu caa céc loai than hoat
tinh déi voi NG

Két qué nghién ctu xdc dinh dung hegng héap
phu ctia 5 loai than hoat tinh: TQ; TM; GD; AC
vi AG dd6i vdi NG & diéu kién: nhiét do 20°C; pH
=7.0; duge trinh bay & bang 1.

Tir k&t qua & bang 1 nhan thdy, trong khoang
néng do NG trudc hap phu nhd hon 200 mg/l,
dung lugng hdp phu cia céc loai than hoat tinh

 d6i véi NG x&p theo thit i gidm dén: TQ ~ T™M

> GD > AG > AC. Dung lugng hép phu cuia céc
loai than hoat tinh l& rdt khic nhau. Hai loai
than chuyén dung d€ tdy mau trong moi trudng
nuée, dé 14 than TQ cia Trung Quéc va than
TM cia Viét Nam, ¢é dung lugng hdp phu tuong
duong nhau va hdp phu rat 6t NG trong moi
trudmg nude. Trong khi d6, hai loai than AG
(Nga) vd AC (Viét Nam), diing phé bien dé xix
1¥ khi, h&p phu NG kém v than hoat tinh GD ¢6
kha ning hip phu NG & mitc d¢ trung binh. Nhu
viy, ¢ thé thay cdc loai than hoat tinh diing dé
xir 1§ khi hdp phu NG trong méi trudng nudc bi
han ché,

Tuy nhién, dung lugng hip phu clia méi loai
than hoat tinh phu thude vio néng d0 NG & cic
mitc do khéc nhau. Do dé, dé danh gid kha nang
hap phu cla cdc hé cin phai xdc dinh théng qua
dung lugng hdp phu cuc dai (ay), trén co sd
phuong trinh dang nhiét hap phu.



" Bdng I Két qua x4c dinh dung lwgng hap phu cua céc loai than hoat tinh

Loai than Néng d6 NG, mg/l Dung lugng hdp phu a,

i Trudc hdp phu Sau hip phu mg/g

196,4 29,49 83,455

TQ 98,2 0,86 48,670

49,1 0,01 24,500

196,4 23,87 86,265

™ 88,2 3,60 47,300

49,1 0,87 24,115

196,4 39,22 78,590

GD 98,2 4,69 46,755

49,1 1,09 24,005

196,4 95,40 50,500

- AC 08,2 40,99 28,605

49.1 18,96 15,070

196,4 34,30 56,050

AG 98,2 28,12 35,040

49,1 11,02 18,950

2. Him dac trung mé ta su bién déi nang
luong cua hé hap phu vao do che phu
(dung lhrong hép phu)

Dé xay dung phuong trinh ding nhiét hap
phu ciia hé than hoat tinh- NG, trudc hét cdn
phai xdc dinh cdc thong s6 cia ham dac trung,
diéu nay c6 thé thuc hién dua rén co s& Iy
thuyét cia Toth [1].

Theo Toth, ham déc trung cha hé hdp phu ¢
dang:
dlgC

dlga
Trong dé: W la ham dic trung mo ta sur bién
déi nang lugng cla hé hdp phu vdo do che phi
(dung lugng hédp phu); a 1a dung lugng hép phu
NG ciia than hoat tinh; C 14 néng do NG khi can

bing; a, B 1a cdc hing s6.
Logarit 2 v€ cia (4), ta dugc:
lg'¥e=1ga + BigC 3
Khi d6 quan h¢ giita 1g'¥c va 1gC 14 tuyén

¥, = —1=q-C* 4)

tinh. Tir cdc két qua thyc nghiém (bang 1), theo

phuong phép dé thi da xdc dinh dugc céc gid tri

a va B cla cic ham dic trung tuong tng véi cic
hé than hoat tinh - NG nhu sau (bang 2).

Tir két qua bang 2 c6 thé rit ra nhan xét sau:

- Nang lugng hap phu cia cdc hé than hoat
tinh-NG khéo sét, thong qua ham dac trung ‘P,
bj bién ddi khi do che phi bé miit than hoat tinh
thay déi hay néng do NG thay déi, do hé s6 a
clia cdc hé hap phu déu # 0. B& mat c4c loai than
hoat tinh khdo sdt khong déng nhét vé mat ning
lugng vi cdc tri s6 B déu = 1.

- Tri s6 cba [} tang ddn theo thit t0: Bro< Bop
< P < Pag < Pacy do d6 d¢ doéng nhat nang
luogng cdc tdm hoat dong cla bé mat than hoat
tinh d6i véi NG va su suy gidm nang lugng hdp
phu, tifc 12 ty 1& chi€ém cédc tam hoat dong khi
tang dung lugng h&p phu ciing ting dan theo thit
tr: TQ<GD<TM < AG < AC.

- Qud trinh hap phu cla cdc hé than hoat
tinh- NG néu trén, khong hoan toan tuan theo
phwong trinh Freundlich va Langmuir, do gia tri
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B clia cdc ham dac trumg déu = 0 va | [1]. Tuy
nhién, do hé s6 B cha cdc hé khao sdt ¢6 do 16n
gan vdi diéu kién c¢lia phuong trinh Freundlich
(B= 0). Do dé, trong khodng nong do nhat dinh

¢ thé sir dung phuong trinh déng nhiét dang
Freundlich dé giai thich cdc hién tugng hip phu
cha hé than hoat tinh- NG, trong méi trudng
nudc,

Bdng 2: Cac thong s6 ham déc trung cho cdc hé than hoat tinh-NG

Loai than Thong s6 Ham dac trung W,
a B
TQ 4,559 0,1270 4,559. Chn0
™ 1,558 0,2342 1,558, 342
GD 1,516 0,2312 1,516. Co®12
AG 0,487 0,3703 0,487, C7%
AC 0,261 0,4052 0,261. C*40%2

3. Thiét 1ap phuong trinh dang nhiét hip phu

Tich phan hai v&¢ biéu thic (3-1), ta duge
phuong trinh déng nhiét hdp phu Toth, ¢é dang:

g
a-C*
ol i ©
175
. a-C?
Dar; X=|:m:| (7

Khi dé, quan hé giita dung lugng hap phu a
va X 14 tuyén tinh. Céc s6 lidu thyc nghiém mo
ta quan hé giita dung lugng hdp phu NG va gia
tri X cha cdc loai than hoat tinh dugc trinh bay
trong bang 3.

Biang phuong phdp d6 thi xdc dinh duge
phuong trinh dang nhiét hdp phu cta cic loai
than hoat tinh d6i véi NG nhu sau:

- Hg than hoat tinh TQ- NG:

4,559x Ct T
= 232’3[1 4,559 O ®
- Hé than hoat tinh TM- NG:
1,558 chr T
“ 268’4'[1 +1,558% COB% )

- He than hoat tinh GD-NG:
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1,5 16)( C0,2312
a=233,5-
1+1,516x C*#"

- Hé than hoat tinh AC-NG:

4,325
} (10}

0,261x %% 2,408
a=159,7'[1+0261xco,4152:| (1D
0,487 x C*70

- He than hoat tinh AG-NG:
2,701
1+0,487 x C°’37°3j| (12)

Tir cdc phuong trinh ding nhiét hdp phu (8),
(9) c6 thé nhan thay:

a=137,8-[

- Dung lugng hap phu cuc dai a, cla cdc hé
hédp phu déu kha cao (khoang 140- 270 mg/g) va
giam dan theo thit wr: TM (2684 mg/g) > GD
(233,5 mg/g) = TQ (232.3 mg/g) > AC (159,7
mg/g) > AG (1378 mg/g).

- Dé hdp phu NG trong méi trudng & néng
do nho thi st dung than hoat tinh TQ 14 t&i wu,
do hé nay ¢6 dung lugng hap phu vi hé s6 a cia
ham dic trung 160,

IV - KET LUAN

- Céc loai than hoat tinh déu ¢6 kha nang hap
phu NG tir méi trudng nude. Tuy nhién, céc loai



than chuyén dung ding dé tdy mau trong moi
truong nude (TQ va TM) ¢6 kha ning hdp phu 6t
nhat, dung lugng hdp phu cuc dai cla céc loai
than hoat tinh nay d6i véi NG nam trong khoang
230- 270 mg/g.

- Pi xay dung dugc cdc phuong trinh ding
nhiét hap phu déi véi 5 hé than hoat tinh (TQ,
T™, Gb, AC va AG)- NG, trong mdi trudng
nudc,

- Qua trinh hép phu NG tir pha nude clia cie
loai than hoat tinh khong hoan toan tuan theo quy
luat hip phu Langmuir va Freundlich. Tuy
nhién, trong khodng néng do nhat dinh cia NG,

cé thé sir dung phuong trinh déng nhiét dang -

Freundlich dé giai thich cdc hién tugng hap phu
cia hé than hoat tinh-NG trong méi trudng nudc.
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Bdng 3: M&i quan h¢ giita dung lugng hap phu a va X

- Loaj than Néng do can bang, mg/l Gid i X Dung lugng hdp phu a, mg/g

' 0,00 0,0000 0,000

O 0,86 0,2042 48,670
4,85 0,2726 63,692

29,49 0,3598 83.455

0,00 0,0000 0,000

™ 0,87 0,1139 24,115
3,60 0,1820 47,300

23,87 0,3208 86,265

0,00 0,0000 0,000

oD 1,09 0,1157 24,005
4,69 0,1938 46,755

39,22 0,3411 78,590

0,00 0,0000 0,000

AC 18,96 0,1465 15,070
40,99 0,2183 28,605

95,40 0,3109 50,500

0,00 0,0000 0,000

AG 11,02 0,1916 18,950
28,12 0,2827 35,040

84,30 0,4052 56,050
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