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ABSTRACT

Six sorbents formed by impregating ionic liquid (IL) aliquat 336 on
different solid carriers such as SiO,-100, SiO»-60, Al,Os, Al-HMS, and
amberlite XAD-4 and amberlite XAD-7 exchange resins were used to
recover platinum from chloride solution with high yield (over 99%). The
influence of some factors such as structure of solid carriers, the content
of ionic liquid loading (% pore volume), and molar ratio IL/Pt on platin
sorption was investigated. The Pt recovery yield reached 96% when
molar ratio of IL to platinum of 10 and IL loading of 20% pore volume.
The sorption capacity of sorbents with different Vi/Vpor ratio and IL/Pt
ratio was also investigated. The results of investigation of influence of
some factors and of maximum sorption capacity show that the molar
ratio of IL to platinum of 10-10.5 and Vi/Vuor ratio of 50% should be
used for Pt recovery process from chloride solution.

Gidi thiéu chung

khu Cong nghiép dang va sé xay dung nhu Nghi Son

Hang nam, nganh cong nghiép loc hda dau tao ra mot
lugng I8n chat xuc tac thai chia mét sé kim loai qui
(cht yéu la platin) mang trén oxit nhom (ALOs) [1].
Theo céach phén loai clia Hiép hoi bdo vé mai trudng
Bac My (EAP), chét xUc tac thai dugc xép vao loai nguy
hai vi chiing c6 thé chay va tao ra khi déc.

& Viét nam, ngoai khu Céng nghiép loc héa dau Dung
Quét cong sudt 6,5 triéu tan dau thd/ndam con mot s6

98

cong sudt 10 trieu tan dau thod/nam. Cac khu cong
nghiép nay thai ra mét lugng I6n xdc tac thai. Toan bd
lugng xuc tac nay hién nay van chua x{ ly dugc. Viéc
tan thu dugc ngudn xuc tac thai nham thu hoi cac kim
loai quy va chdt mang oxit nhdm dé phuc vu cho qué
trinh ché tao xUc tdc mdi sé dem lai nguon Igi khong
nho va gidm & nhiém mai trudng. Do do, viéc tim ra
quy trinh thu hoi platin va oxit nhém trong xdc tac thai
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va Ung dung no trong cong nghiép loc dau la mét yéu
cau cap béch.

DE tach Pt tU dung dich, thudng s dung cac phuaong
phap: két tla [2], dién hda [3], chiét long-long vdi
dung méi [4-8] va chiét ran-long hay hép thu [9-12].
Tuy nhién, phuong phap két tia khong thu hoi dugc
hoan toan Pt va chi thich hgp khi thu hoi Pt & dung
dich c6 néng dé cao. Phuang phap dién hda can chi
phi cao, can xr ly dung dich thai sau qua trinh dién
phan. Phuang phap chiét 1dng-long c6 hé s6 phan bd
khong cao, méat méat dung maoi, khé khan trong viéc
tach pha. M6t phuong phap dugc nghién cru nhiéu la
h&p thu s&t dung chét mang ran tdm tac nhan chiét.

Chét long ion c6 khd nang tach pha t6t da dugc
nghién cttu lam dung mai chiét nhiéu kim loai trong dé
c6 cac kim loai qui [13-17]. Tuy nhién, mdi chi cd6 mét
s6 it cong bo vé finh vuc nay. M6t chat 1ong ion (ionic
liquid, IL) dang photphoni da dugc sir dung cho qua
trinh t&m 1én polymer sinh hoc va nhya dé hap thu Pt
[18,19].

Trong nghién cliu nay chét long ion aliquat 336 dugc
tdm 1én mot s6 chat mang khac nhau dé thu hoi Pt tur
dung dich clorua. Anh hudng ctia mét s yéu & dén
qua trinh hdp thu va dung lugng hép thu cuyc dai ciing
dugc nghién cu tir do lua chon dugc diéu kién t6i uu
cho qué trinh.

Thyc nghiém va phuang phap nghién cdu
2.1. Nguyén liéu

XUc tac thai R-134 dudc thu tU phan xudng reforming
clia nha may loc dau Dung Quaét. Aliquat 336, SiO,-
100, ALOs, Al-HMS, nhua amberlite XAD-4 va
amberlite  XAD-7 dugc mua tU codng ty Merck
Schuchardt OHG, Buc.

Thiourea, H.O,, axeton, NaOH khan, diethyl ether, bét
Mg, etanol, Na»S;03.5H,0, pyridine,dung dich HCI 36 -
38 %, methanol dugc cung cép bdi nha may hda chat
Guangdong Guanghua, Trung Quéc.

2.2. Qua trinh t&m IL 1én cc chét mang ran

Cac chét ldng ion dugc tdm 1én 6 loai chat mang khac
nhau la: nhua amberlite XAD-4, nhua amberlite XAD-7,
Si02-100, SiO2-60, Al,O3 va Al-HMS.

Qua trinh tdm IL 1én cac chdt mang rén : Pha 250 mL
dung dich aliquat 336 ndng dé 0,5M trong dung mai.
Cho 5g chat mang ran vao 25 ml dung dich chét long ion
vla pha. Khudy & nhiét do phong trong 24 gig. Sau dé

bay hai dung méi dugc cac chat mang ran tdm chét long
ion.

2.3. H8p thu Pt st dung chdt mang ran tdm chét ldng
ion

Can lugng viia du chdt mang da tdm IL cho vao lo thiy
tinh c6 cha 10 mL dung dich H:PtCls, 510,9 ppm,
khudy nhe & nhiét do thuong trong 48 gid. Mau vang
clia dung dich nhat dan, sau 48 gi¢ dung dich tré nén
khéng mau. Sau do 1ay dung dich con lai di do ham
lugng Pt bang phuong phép quang phd phat xa
Plasma ICP-MS PE7300DV - Perken — Elmer theo tiéu
chuén TCNB-ICP01/04 tai Trung tam PT TN Dia chat ,
Téng cuc Dia chét va Khodng san dé tinh hiéu suét qua
trinh hap thu Pt bang chat mang tam IL.

Két qua va thao luan

3.1 Anh hudng ctia mdt s& yéu t6 dén qué trinh hap
thu Pt trén chat mang rén tdm aliquat 336

3.1.1 Khd ndng hdp thu Pt st dung aliquat tam trén
mét s6 chdt mang khdc nhau

Céc thi nghiém sau dugc thuc hién & cing diéu kién : T
= 30°C; t = 48 gig, 10 mL dung dich c6 chua 510,9
mg/L [HoPtClel; ty 1€ Vi/Vpor = 50%; ti 1é mol IL/Pt = 37.
Két qua duagc trinh bay & Bang 1.

T bang két qud, vdi cac chat mang co kich thudc mao
quén, dudng kinh mao quan, dién tich bé mat khac
nhau kha 1&n tuy nhién hiéu suét clia qué trinh hép thu
c6 su chénh léch nhau khong qua Ién. Biéu nay chiing
to khi dung nhiéu IL thi hiéu sut ctia qué trinh hép thu
chiu dnh hudng chu yéu cta 2 yéu t6 la ty 1é Vi/Vpor va
ti 1é mol IL/Pt.

Bang 1. Kha nang hap thu Pt sir dung aliquat t&m trén
mot s6 chat mang khac nhau

N | Buong Kich
Tylé | chat | kinh | Dién tich e | e
Nhya | Vi/Veo| 10N | mao | bé mat a0 sudt
%) | IL/Pt | quan | (m¥/g) -~ | %)
o quan
(mol) | (A%
SiO; -
00 50 37 105,5 | 307 09 |995
gooz— 50 37 60 510 0,79 | 99,8
XAD-4 | 50 37 90 450 114 | 96,3
XAD-7 | 50 37 90 750 114 | 98,47
ALOs | 50 37 689 | 126 0,27 | 99,47
Al-HMS| 50 37 28 727 1,00 | 99,78

99
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Trong qua trinh khudy dé hap thu Pt, SiO, -100, nhua
XAD-7 va XAD-4 c6 kich thudc hat kha I6n nén co hién
tugng va hat, diéu nay khong xay ra vdi SiO»-60, han
nlfa, SiO2-60 co dién tich bé mat 510 (m?/g) I6n han
nhiéu so vdi cac chdt mang ran khac (chi thdp hon
nhua XAD-7) nén chiing téi chon nhya SiO2-60 dé tién
hanh cac nghién clu tiép theo.

312 Anh hudng cta ty 16 mol IL/Pt t&i qud trinh hdp
thu Pt st dung aliquat 336/Si0,-60 vdi ty [é ldp mao
quan la 50%

Céc thi nghiém sau dugc thuc hién & cung diéu kién: T
= 30°C; t = 48 gig; 10 mL dung dich co [HoPtCle] =
5109 mg/L, ty 1&é Vi/Npor = 50%; thay déi ty 1é mol
IL/Pt 1an luct la 37, 20, 10. Két qua dugc trinh bay &
bang 2 va hinh 1.

Coéng thic tinh hiéu suét;

Vid«Prd—Vs=Prs o
a vid=Prd 100%

Trong do:
Va: thé tich ban dau clia dung dich (mL)
Pts: ndng do Pt ban dau (mg/L)
Ve thé tich sau clia dung dich(ml)
Pt ndbng dé Pt sau (mg/L)

Vi ty 1é Vi/Vpor = 50% c6 dinh, ta thdy rang ty 1& IL/Pt
c6 anh hudng rét I6n tSi hiéu suat qua trinh, néu ty 1é
IL/Pt cang cao thi hiéu sudt qué trinh cang cao. Hiéu
suat déu dat trén 99 % tai cac ty 1& IL/Pt la 37 va 20,
hiéu suat giam manh khi ty 1& nay la 10 chi con 72,01%,
do chét long IL déng vai tro quan trong trong qué
trinh hdp thu, quyét dinh t&i hiéu sudt hap thu. Tuy
hiéu suét cao nhung ti 1& IL qua cao dan tdi tiéu tén
nhiéu IL, gay t&n kém va & nhiém mai trudng khi dem
ra ap dung vd&i quy méd cong nghiép.

Bang 2 . Anh hudng clia ty |é mol IL/Pt vdi ty 1é
vIL/vpor = 50%.

STT | Ty lé | Noéng d6 | Nong Hiéu suat
IL/Pt | Pt ban|dé  Pt|hip thu
(mol) | dau sau  khi | (%)

(mg/L) hép thu
(mg/L)

1 37 510,9 2,52 99,62

2 20 510,9 3,59 99,42

3 10 510,9 166,3 72,01

- ry
Hiéu suat (%)
—_ [y
co Lo = =
S S = =)

-~
=
1

60 1 1 1 1

5 15 25 35 45
Ty 1€ mol IL/Pt

Hinh 1. Anh hudng cta ty 1& mol IL/Pt véi ty 1é
V\L/Vpor = 50%

Vi ty 18 Vi/NVpor = 50% c& dinh, ta thay rang ty 1€ IL/Pt
c6 anh hudng rat I16n t&i hiéu sudt qué trinh, néu ty &
IL/Pt cang cao thi hiéu sudt qua trinh cang cao. Hiéu
suét déu dat trén 99 % tai céac ty 1& IL/Pt la 37 va 20,
hiéu sudt giam manh khi ty 1& nay la 10 chi con
72,006%, do chét léng IL déng vai trd quan trong
trong quéa trinh hap thu, quyét dinh t&i hiéu suat héap
thu. Tuy hiéu suét cao nhung ti 1& IL qué cao dan tdi
tiéu tén nhiéu IL, gay tén kém va 6 nhiém moi trudng
khi dem ra &p dung vdi quy mé cdng nghiép.

Khi c& dinh ty 16 Vi/Vpor la 50%, ta thdy rang ty 1& IL/Pt
1d 37,20 cho hiéu sudt rat cao (trén 99 %) nén ta réat
khé dé so sanh dugc hiéu suat gitia cac ty 1& 18p mao
quan khac nhau. Hiéu sudt bat dau cé su thay ddi
manh & ty 1& IL/Pt 1a 10 nén ching téi sé ¢6 dinh ty 1é
IL/Pt = 10 d€ khdo sat anh hudng cla ty 1& Vi/Vpor tdi
hiéu suat clia qué trinh hép thu.

3.1.3 Nghién ctu dnh hudng cua ty [ Vi/Vpor t60 qud
trinh hdp thu st dung aliquat 336/Si0,-60

Bang 3. Anh hudng clia ty 1& Vi/Vpor

STT | Ty lé | Nong Nong do | Hiéu
(%) ban hdp  thu | hdp thu
dau(mg/ | (mg/L) %)
L)
1 50 510,9 166,3 72,01
2 35 510,9 73,33 88,23
3 20 510,9 23,6 96,49

100
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100 -

Hiéu suéit (%)
o
(=]

80 4
70 4
60 1 1 1 1 1
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Ti 16 Vig/Vyer

Hinh 2. Su anh hudng clia ty 1é Vi/Vpor tGi hiéu suét

Céc thi nghiém sau dudc thuc hién & cung diéu kién: T
=30°C; t = 48 gi¥; 10 mL dung dich c6 [Pt*] = 510,9
mg/l va dudc c6 dinh ty 1é chat Iong IL/Pt = 10. Ty 1é
ViiNpor  thay déi lan luct 1a 50%; 35%; 20%. Két qua
dudc trinh bay & Bang 3 va Hinh 2.

Hinh 2 cho thay vai ty 1é Vi/Vpor 1a 20% cho hiéu suat
t6t nhat la 96,5 %, dong thai vai ty 16 Viy/Vper 1a 50% ta
sé thu dugc hiéu sudt thap nhat la 72 %. Nguyén nhan
do ty 1& Vi/Vpor cao tlc la ty 1& 18p mao quan cao thi
phan thé tich mao quan con tréng nho, dién tich tiép
xUc gilfa chat léng ion co trong mao quan vdéi dung
dich Pt thadp. Ngoai ra, khi lugng IL chui vao cac mao
quan Ién, cd hién tuong IL bit kin cac 6} phia ngoai
mao quan , diéu nay gop phan lam ngdn can ion
PtCls*" tién vao sdu bén trong mao quan. Khi ta c6 dinh
ty 16 chat Iong IL/Pt = 10 ta thdy rang hiéu suét cla
qua trinh hép thu tdng dan tr 72% dén 96,5 % khi ty lé
ViVpor  gidm tUf 50 % dén 20 %. Hiéu sudt cua qua
trinh sé tang khi ty & 18p mao quan giam.

Do hiéu sudt cla qué trinh hép thu tai ty 1& Vi/Voor
20% la I&n nhat (96,5%) nén chung téi chon ty 1é lap
mao quan nay trong qua trinh tiép theo la thay déi ty
|é (mol) IL/Pt trong dung dich.

3.1.4 Nghién ctu anh hudng caa ty lé chdt (ong IL/Pt
dén qud trinh hdp thu st dung aliquat 336/Si0,-60 vdi
ty 18 Vi/Vypor la 20%

Ty [ ldp mao qudn 20%

Céc thi nghiém sau dugc thuc hién & cung diéu kién: T
= 30°C, t = 4 ngay, 10m! dung dich cé [Pt*] = 510,9
mg/L va dugc ¢ dinh ty 1& 1&p mao quan = 20%, ty 1é
IL/Pt l&an lugt la 10; 8 va 6.

Két qué dugc trinh bay & Bang 4 va Hinh 3.

Bang 4. Anh hudng cla ty lé chat 1ong IL véi ty 1& 1ap
mao quan 20%

STT | Ty |é | Nong d6 | Nong dd | Hiéu
IL/Pt Pt ban | Pt sau | suat hap
(mol) dau(mg/L) | khi  hép | thu
thu o
%
mgny | ®
1 10 510,9 23,6 96,49
2 8 510,9 97,67 85,09
3 6 510,9 190,83 68,99
100 -
95 A
901
§, 85 A
“g 80
& 75
o
70 A
65 1
60 T T T T T 1
5 6 7 8 9 10 11

Ty 1€ mol IL/Pt

Hinh 3. Anh hudng cla ty & chat Iong IL/Pt vdi ty 1é
\/H/\/por 20%

VEi ty 1& ViVpor 1a 20 %, ta thdy rang vdi ty 1& mol
IL/Pt = 10 cho hiéu sudt t&t nhat (96,489 %), hiéu suat
nay gidm manh khi ty 1& mol IL/Pt gidm. DBac biét tai ty
Ié mol IL/Pt = 6 hiéu sudt chi dat gan 69 %. Diéu nay
ching 1 véi 1y 18 ViNpor 20 % va ty & mol IL/Pt = 10
la diém t6i uu cho qué trinh hap thu, né vira dam bao
viéc st dung t6i thiéu lugng IL ma van dam bao dugc
hiéu sudt clia qué trinh.

3.2 Nghién ctu xac dinh dung lugng hap thu Pt t6i da
clia aliquat 336/SiO,-60

Mé hinh hdp thu ddng nhiét Langmuir

& = —1 + _Ce
Qe b*Qmax Qmax

= b+ax

Trong doé

Ce: nONg dd can bdng cua ion PtCle” con lai trong
dung dich sau hép thu (mg/L)

101
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Qe: lugng kim loai bi hap thu lén mét don vi khéi lugng
clia chat hdp thu (mg/g)

b: hang s& Langmuir (L/mg)

Qmax: khd ndng hdp thu cuc dai cla chat hap thu
(mg/9)

3.2.1. Két qud nghién ciu mé hinh Langmuir cho qud
trinh thay doi ti [é mol IL/Pt

T)} |é \/lL/\/por 50%

Khi ty & Vii/Vpor €6 dinh la 50% mao quan, néu ti 1é
mol IL/Pt thay d&i s& dan dén lugng chat mang st
dung thay déi va lugng chat hdp thu aliquat 336/Si0,-
60 thay déi. Trong phan nay dung lugng hép thu cuc
dai dugc tinh theo 2 cach:

Cach 1. tinh theo cong thuc

_ lwrgng Pthi hip thu

Q.

lromg IL

TU s6 liéu Bang 5 trén ta vé& dugc do thi hinh 4. TU do
thi ta co:
1
Qmax

= 0,0294 = Quax = 34,014 (mg Pt/ g IL)

1
Qo 0,0826 = b = 0,356 (I/mg)

Bang 5. S& liéu cho mé hinh hdp thu dang nhiét
Langmuir (ndng dé Pt ban dau Co= 510,9 mg/L, ty lé
ViNpor 50%, tinh theo IL)

STT | Khéi Ti 1& | Hiéu | Ce Qe Ce/Qe
lugng | mol | sudt | (mg/ | (mg/ | (g/L)
IL/SIO | IL/Pt | hdp | Q) o))
2-60 thu
) (%)
1 1,521 372 | 9962 | 252 3,347 | 0,753
2 1,227 | 30 99,53 | 3,01 4143 | 0,727
3 0818 |20 99,42 | 3,59 6,208 | 0,578
4 0,614 |15 90,22 | 59,50 | 7,510 | 7,922
5 0491 |12 8110 | 13,60 | 8,439 | 13,461
6 0410 |10 72,01 11663 | 8973 | 18,534

TU s6 liéu Bang 5 trén ta vé& dugc do thi hinh 4. TU do
thi ta co:

102

1
Qmax

= 0,0294 = Qmax = 34,014 (mg Pt/ g IL)

O 0,0826 = b = 0,356 (I/mg)

6 A

4.973

N
1

3.484

y =0.0295x+ 0.1253
R*=10.9981

Ce/Qe
w

0 30 100 150 200

Hinh 4. M hinh hap thu dadng nhiét Langmuir (Ty &
Vi/Vpor 50%, tinh IL)
Ta thdy hé s& binh phucng hoi quy R? thu dugc khi
tién hanh hdi quy phuong trinh Langmuir (R? = 0,9991)
gan bang gia tri 1. T& d6 ta nhéan thady mé hinh hap thu
dang nhiét Langmuir pht hdp véi qué trinh hap thu.

Gia tri Qmax 1a 34,014 mg Pt/g IL tucng Ung vdi ti 1&é mol
IL/Pt khoang 9,8:1. Bay chinh la ti Ié mol IL/Pt cho kha
nang hap thu Pt cla chat hap thu (Aliquat 336/Si0,-
60) cao nhat. Ta d& nhan thay khi gidm ti 1& mol IL/Pt
(t&r 37 xudng 10) trong khi van gitt ty 1& Vi/Veor 1a 50%,
gia tri hdp thu Qe lai tang. Vi vay ta ¢ thé t8i uu hoé
lugng IL can st dung it nhat ma van cho kha nang hap
thu Pt t6i uu.

Céach 2: tinh theo céng thic :
lirgng Pt bi hip thu
Qe =

" lrong aliquat 226/5i02—60

TU s6 liéu Bang 6 trén ta vé dugc do thi hinh 5. Tir do
thi ta co

= 0,094 = Qma = 9,140 (mg Pt/g aliquat

max

336/5102-60)

Q. 03318 = b = 0,330 (L/mg)

Bang 6. S& liéu cho mé hinh hap thu dang nhiét
Langmuir (ty [é Vii/Vyor 50%, tinh theo chdt hdp thu)
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Kh6l Ti |é Hiéu Ce Qe Ce/Qe
ST lugng | mol |sudt | mg/L | mg/g g/L
T IL(g) |IL/Pt]| (%)
1 0394 | 372 | 9962 | 252 12,930 | 0,195
2 0318 |30 99,53 | 3,01 16,007 | 0,188
3 0212 |20 99,42 | 3,59 23,985 | 0,150
4 10159 |15 90,22 | 59,50 29,019 | 2,050
5 0127 |12 81,0 13,60 | 32,608 | 3,484
6 [010 |10 72,01 | 166,30 | 33,444 | 4,973
20 -
18 | 18.534
16 -
14 -
L 12
< 10 -
o
8 -
6 | y = 0.111x + 0.5495
R*=0.9964
4 -
2 -
0 T T T T 1
0 50 100 150 200

Hinh 5. M& hinh hap thu ddng nhiét Langmuir (ty &
Vi/Vpor 50%, tinh theo chdt hdp thu)

Ta thdy hé s§ binh phuong hoi quy R? thu dugc khi
tién hanh hoi quy phuang trinh Langmuir (R* = 0.9998)
gén bang gia tri 1. T d6 ta nhan thdy mé hinh hap thu
dang nhiét Langmuir pht hap véi qué trinh hap thu.

Gia tri Qmax 13 9,140 mg Pt/g chét hép thu tuong Ung
vai ty lé IL/Pt khoang 9,8:1. Bay chinh 13 ty |é cho kha
nang héap thu Pt cla Aliquat 336/SiO,-60 cao nhéat. Ta
dé nhan thay khi gidm lugng aliquat 336/Si0,-60 (tUr
1,521g xudng 0,410g) trong khi van gitt ty 1& Vii/Vpor la
50%, gié tri hap thu Qe lai tdng. TU viéc nghién ciu mo
hinh Langmuir v&i su cé dinh ty 18 Vi/Veor 1a 50% khi ty
lé chat 1dng IL/Pt [an lugt la 37; 20; 10, ta nhan thay
rang dé dat Qma thi ty & chét 1dng IL/Pt theo 2 cach
déu la 9,8:1, & ti 1& nay hiéu suét thu hoi Pt dat 96%.
Muén tang hiéu suét thu héi thi co thé tang ti 1é IL/Pt
lén 11.

Ty 16 Vi/Vor 20%

Trong phan nay dung lugng hép thu cuc dai ciing
duagc tinh theo 2 céch:

Céch 1 tinh lugng Pt hép thu bai1 g IL

TU s6 liéu bang 7 va hinh 6 ta c6

= 0,0177 = Quax= 56,497 (mg Pt/ g IL)

max

Q. 0,1256 = b = 0,41 (I/mg)
Ta thdy hé s6 binh phuong hoi quy R? thu dugc khi
tién hanh hdi quy phuong trinh Langmuir (R? = 0,9915)
gan bang gia tri 1. T dé ta nhan thdy mé hinh hdp thu
dang nhiét Langmuir phu hdp v&i qué trinh hap thu.

Bang 7. SG liéu cho mé hinh hap thu dang nhiét
Langmuir (ty & Vii/Vpor 20%, tinh theo IL)

S | Khoi Ti Hiéu Ce Qe Ce/Qe
T | lugng | 1é suat (mg/L) | (mg/g) | (g/L)
T |IL(@ | mal| (%)
IL/P
t
1T 10106 |10 96,49 | 23,60 46,506 0,507
2 10085 |8 85,09 | 97,67 | 51,317 1,903
310074 |7 79,56 | 130,52 | 54,839 | 2,380
4 10064 |6 68,99 | 190,83 | 55,484 | 3,439
4,
3.439
3_
<
J
¥=0.0174x+ 0.1274
R2=0.9984
l,
0 . . . \
0 50 100 150 200 250

Ce

Hinh 6. M6 hinh hap thu dang nhiét Langmuir (ty (&
Vii/Vipor 20%, tinh theo IL)

Gié tri Qmax la 56.497 (mg Pt/ g IL) tuang Ung vdi ti 1é
mol IL/Pt khodng 6:1. Bay chinh la ti 1é mol IL/Pt cho
khd nang hdp thu Pt cla chat hdp thu (Aliquat
336/Si0,-60) cao nhat. Tuy nhién, khi dé hiéu suét thu
hoi Pt lai gidm. Vi vay, nén dung ti 1é mol IL/Pt Ia 10
hoac 10,5.

Cach 2: tinh lugng Pt hdp thu bdi 1 g chat mang ran
tam IL (bang 8 va hinh 7).
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TU dd thita co

5 = 01447 = Quac= 6,971 (Mg PY/g chét hép thu)

Q. =1,0223 = b = 0,142 (L/mq)
Ta thdy hé s& binh phuong héi quy R? thu dugc khi
tién hanh hdi quy phuong trinh Langmuir (R? = 0,9915)
gan bang gia tri 1. T d6 ta nhan thdy mé hinh hép thu
dang nhiét Langmuir pht hop véi qué trinh hép thu.

Bang 8. S& liéu cho mé hinh hap thu dang nhiét
Langmuir (ty 1& Vi/Vpor 20%, tinh theo chat hap thu

T[]  Knoi Ty | Hiéu Ce Qe
T luong |é suat (ma/L)
aliquat Vi/ (%)
336/Si02- | Vopor
60 (9)

Co/Qe
(mg/9) | (@b

1 0,410 50 72,01 | 1663 | 8973 | 18,534
2 0,539 35 | 8823 | 73,33 | 8,361 8,770
3 0,864 20 | 96,49 236 | 5706 | 47136

28.064

Ce/Qe

v=0.1424x+ 1.0354
R>=0.9984

Do d& c6 dinh 1 1é mol IL/Pt la 10:1 nén chi 4p dung
phuang phép tinh dung lugng hap thu clia chat mang
ran tam IL (bang 9 va hinh 8). Tt do thi ta c6

o 0,104 = Qmax= 9,862 (Mg Pt/ g EIR)
1

b*Qmax

Ta thdy hé s6 binh phuong hoi quy R? thu dugc khi
tién hanh hdi quy phuong trinh Langmuir (R? = 0,9991)
gan bang gié tri 1. Tu d6 ta nhan thdy mé hinh hap thu
dang nhiét Langmuir phu hdp véi qué trinh hap thu.

=1581=b = 0,064 (I/mg)

Bang 9. SG liéu cho mé hinh hép thu dang nhiét
Langmuir (thay déi ty 1& Vi/Veo).

Ce

Hinh 7. M6 hinh hap thu dang nhiét Langmuir (ty 1
Vi/Vpor 20%, tinh theo chdt hdp thu).

Gia tri Qmax la 6.911 (mg Pt/ g EIR) tucng Ung Vvdi ty lé
IL/Pt khodng 6:1. Bay chinh la ty 1é cho kha nang hap
thu Pt cla aliquat 336/Si0,-60 cao nhét. Tuy nhién,
theo ly luan nhu trén thi nén dung ti 1é mol IL/Pt 1a 10
hoac 10,5.

322 Két qua nghién ctu dung lugng hdp thu khi thay
doi ty lé Vi/Vior
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Khéi Tile
luong mol "

T aliquat | IL/Pt 'j;eattj Ce Qe Co/Qe
336/Si %) (mg/uD) | (ma/g) (/8]
0,-60 ?

9)

1 0,864 10 | 9649 | 23,60 5706 | 4,136

2 | 0,691 8 85,09 | 97,67 6,289 | 15,530

3 0605 7 79,56 | 130,52 | 6,721 | 19,420

4 10518 6 |6899 |190,83 | 6,800 | 28,064

@ _

& 20

]

0
15 -

y=0,1014x+ 1,5807

10 - R2=09991
5 -
0 T T T 1
0 50 100 150 200

Ce

Hinh 8. M6 hinh hdp thu dang nhiét Langmuir (thay
déi t)’/ |é V\L/vpor)

Gia tri Qmax la 9,862 mg Pt/g EIR tucng Ung vdéi ty 1é
Vi/NVpor trén 50%. Day chinh la ti 1&é cho kha ndng hép
thu Pt clia aliquat 336/Si0,-60 cao nhat. Ta dé nhan
thay khi tang ty 1€ Vi/Vpor (tU 20% 1én 50%) trong khi
van gitt ti 1& mol IL/Pt 13 10:1, gia tri hdp thu Qe lai
tang, lugng chat mang va chét hap thu déu giam.
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Tuy nhién, khi ty 16 Vi/Veor 1a 50% ta thdy rang hiéu
sudt tudng tu nhu két qud & muc 3.3 rat thap chi
khodng 72%, trong khi do vd&i ty 1& Vi/Vpor 1a 20% thi
hiéu suét dat tdi trén 96%. Vi thé ching téi chon ty 1é
VitVpor 1a 20% va ti 1é mol IL/Pt 1a 10-10,5 dé nghién
cu hép thu Pt.

3.3 Két ludn clia cac yéu t6 anh hudng tdi hiéu suat va
qua trinh nghién clu xac dinh dung lugng hap thu t&i
da.

Khi nghién cltu cac yéu t6 anh hudng tdi hiéu sudt cla
qua trinh hdp thu, ta thdy rang vdi ty 1& Vi/Veor 1a 20%
va ty 16 chét Idng IL/Pt 1a 10 la diém t6i uy, diéu nay
dam bao st dung Iugng IL nhd nhung van dat hiéu
Suat cao (> 96%).

Khi nghién cttu xac dinh dung lugng hép thu téi da, vdi
ty 16 ViVpor la 20% ta dudc Qmax = 56,497 (Mg Pt/ g
IL) I6n han nhiéu so vai ty 1& Vi/Vpor 50% ( 34,014 mg
Pt/ g IL).

Vay khi xét cd 2 yéu t& trén ta sé chon dugc ty &

TU két qua cla nghién cliu xéac dinh dung lugng hap
thu t6i da khi ty 1& Vi/Vpor 50%, ta dugc két qua vdi ty
Ié mol IL/Pt khodng 9,8:1 sé& dat Qmax = 34,014 (mg P/
g IL). Con két qua clia nghién cliu xéac dinh dung lugng
hap thu t6i da khi ty 16 Vi/Veor 20%, ta dugc két qua
Vi ty 1é mol IL/Pt khodng 6:1 sé dat Qmax = 56,497 (Mg
Pt/ g IL).Tuy nhién, khi xét dén hiéu sudt clia qué trinh
hap thu, vdi ty 1é chat Idng IL/Pt = 6:1 hiéu sudt chi dat
hon 68%. D& dam bao hiéu suét clia qua trinh hap thu
va dung lugng hép thu cuc dai ta sé chon ty & 9:1, khi
do ta co hiéu suét ~ 96 % va Q = 46,506 (mg Pt/ g IL).

Téng hop cac nghién cliu cda hai muc 3.3 va 3.4,
ching t6i dé xudt véi hé chat hdp thu aliquat
336/Si02-60 thi nén su dung ti 1é mol IL/Pt 1a 10-10,5
Va 1y 18 Vi/NVoor 20%.

Két luan

K&t qua nghién ctu qué trinh hdp thu Pt s dung 6
chdt mang rdn gdm nhua amberlite XAD-4, nhuya
amberlite XAD-7, SiO,-100, SiO»-60, Al,Os3 va Al-HMS
tdm chét 1ong ion aliquat 336 dé cho hiéu suét thu hoi
Pt cao (trén 99%).

Anh hudng clia mot s6 yéu t& dén hiéu sudt clia qua
trinh hédp thu Pt trén chdt mang rén t&m aliquat 336
nhu: chat mang co céu tric khéc nhau, ti 1é IL/Pt va ty
lé Vi/Vpor da dugc nghién cliu. Két qua cho thay ti 1é
IL/Pt 13 10 va ty 1& Vii/Vpor 20% cho hiéu suét 96%

Dung lugng hép thu téi da khi thay déi ti 1& IL/Pt va ty
1& Vii/Vpor cling dugc nghién clu. Két qua téng hop
cac nghién ciu clia dnh hudng clia mot sé yéu té va ty
lé ViVpor cho thdy véi hé chat hdp thu aliquat
336/Si0,-60 thi nén s dung ti 1&é mol IL/Pt la 10-10,5
va ty 1& Vi/Vpor 20% dé thu dugc hiéu suét thu hoi Pt
cao nhat.
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Nghién cltu nay dugc tai trg bdi Qui Phat trién Khoa
hoc va Cong nghé quéc gia Nafosted, B& Khoa hoc va
Cong nghé trong dé tai ma s6 104.01-2016.57.
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