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SUMMARY

The dealumination of mordenite using steaming at different temperatures has been studied.
The resulted samples were characterized by XRD, SEM, IR and adsor ption technigues. Under
steaming conditions, the mordernite was progressed with an extensive dealumination, however
there is no signifcant loss of crystallinity as determined by XRD. It is found that a relati ely short
duration of steaming (i.e. 2 h} at 700°C can lead effectively to the dealumination of mordenite and
the dealuminated mordenites have enhanced adsorbability for volatile or ganic compotiids.

I-MG3 DAU

Tach nhom béng nhiét-hoi nuéc dé tang tj s6
Si/Al cua zeolit 1a phuong phép phé bién duge
ap dung trong cong nghiép dé tang hoat tinh xic
tdc va tinh chat hap phu chon loc clia zeolit [1,
2.

Mordenit (MOR) la mot loai zeolit thuong
€6 ti s6 Si/Al khong cao, cong thirc héa hoc dac
trung cva MOR 1a Nag[AlOz)g(SlOz)m] 24H,0
[3]. Dé lam tang ti s& Si/Al trong MOR, ngudi
ta ti€n hanh qud trinh tich nhom bang nhiét hoi
nude ¢ nhiét do cao (khoang 500°C - 700°C).
Qui trinh nay s& [am gidm ham lugng Al trong
0 mang cd ¢4 va tang hoat tinh hap phu cdc chat
hitu co (hydrophobicity) [7].

Tuy nhién, trong qua trinh lOdl nhom bdng
nhi¢t-hoi nude ¢6 thé 2am phd v mot phdn cau
tric tinh thé cia zeolit néu diéu kién loai nhom
qui khac nghiét (nhiét do cao, ap suit hoi nude
I6n, thoi gian xir 1i kéo dat), tao ra mot s6 dang
oxit nhom, oxit silic, alumino silicat v6 dinh

hinh. 56 lugng va dang pha vo dinh hinh tao ra
phu thugce nhiéu vao ti ¢ SifAl cia zeolit ban
dau, vao diéu kién khic nghiét ¢lia qud trinh xi
Iy [4, 5.

Trong nghién citu nay, ching t6i trinh bay
két qua tich nhom bing phuong phap xir i nhiét
hoi nudce tir mordenit ban ddu ¢é i s6 Si/Al =
Pac trung cdu tridc ciia cdc mordenit lién hé chat
ch€ véi kha nang hap phu cdc chat hifu co 6 do
phan cuc khic nhau ciing s& duge trinh bay.

IT - THUC NGHIEM

Na-Mordenit ¢6 ti s§ Si/Al = 5, duoc trao
doi v&i dung dich NH,NO, 1M, 3 lin (t1 l& 2
£/100 ml dung dich) qud trinh trao déi xdy ra &
80°C va dugc khudy lién tuc trong 1 h. Sau 3 ldn
trao d6i ion NH,", Na-Mordenit duoc rira sach
bing nude cit va siy kho & 100°C, nung & 500°C
trong 4 h tao thanh H-Mordenit (ky hiéu 13 H-
MOR). Bi¢n tinh bang nhiét hoi nuée H-MOR
bang cdch cho hoi nude tir binh tao dm nhd N,
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suc qua duoc din vao reactor & cdc nhiét do
khdc nhau: 500°C, 600°C va 700°C. Thdi gian
bién tinh 1a 1 h cho mot 1an & nhiét d6 trén. Sau
mdi lan bién tinh, Al ngodi mang trong H-MOR
dugc rlra sach bing dung dich HNO, 3 M,
khudy lién tuc & 80°C trong 1h; sau d6 cho vao
binh teflon dé qua dém & 100°C trong th sdy, loc
va sdy kho san phdm dé xUr If tiép lan 2, 3...Céc
mau duge ky hiéu HMD-1, HMD-2 vi HMD-3
tuong Ung véi nhiét d¢ bién tinh 500, 600 va
700°C.

Céc méu HMD sau khi t8ng hgp va bién tinh
duge dic trung bing cdc k¥ thuat Ronghen
XRD dugc ghi trén mdy Philips X-Ray
Diffractometer, sit dung dng phdt xa tia X bing
déng véi bude song Ka = 1,5406 A, géc quét
20 thay déi tir 2-50°, t6c do quét 0,015%s; héng
ngoai IR duge ghi theo k¥ thuat ép vién véi KBr
(1 mg miu/100 mg KBr) trén mdy Impact, 410
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Hink I: Gian d6 XRD clia HMOR va cdc miu
da tich loai nhom

Intensity (arb)

Hinh 1 trinh bdy XRD cia cic miu tich
nhém & cdc nhiét do khdc nhau. C6 thé nhan
thdy ring hinh dang gidn dé tuong tv nhau diéu
nay chiing t6 cdu tric mordenit khong bi bién
dang trong qué trinh bién tinh. Tuy nhién, ¢6
mol sy gia tang cudng dd phin xa & cdc géc
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(Dric) trong viing dao dong tinh theé 400 - 1300
cm'’; hién vi dién tir quét SEM trén mdy JSM
5300-Jeol-Nhat Ban. Thanh phédn cdc nguyén 6
duge xdc dinh bang phuong phdp phan tich hoa
hoc. Phuong phdp hiap phu vi khir hip phu
nitrogen ¢ -196°C duge thuc hién trén mdy ty
déng ChemBET-3000 (M¥) tai Trudng Dai hoc
Béch khoa Ha Noi. Dé xdc dinh dién tich bé mat
riegng (BET) va danh gid dudng phan b6 kich
thuéec mao quan phuong phap tiéu chudn (BJH)
dugc sir dung. Thé tich 16 xdp toin bo, V,,,
dugc 14y tit nhdnh khir hap phu ding nhiét & dp
suat tuong doi P/P, = 0,99 gia thiét toan bo 1
X6p dugc 14p ddy nito, Thé tich vi mao quan V.
duge xdc dinh béng phuong phap t-plot. Thé tich
mao quan trung binh, V. dugc tinh tir bidu
thac Vme.\ = V.'a.'u.f-v
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I - KET QUA VA THAO LUAN
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Hinh 2: Phé IR cia HMOR va cdc miu
da tach loai nhém

6,56; 8,72; 9,77° clia miu da bién tinh HMD-1,
HMD-2, va HMD-3 so vdi méiu chira bién tinh
H-MOR. Sy gia tang cudng do phan xa ndy ¢6
thé gay ra do su phét trién cdc mat mang c6
khoang cidch d.,, 16n. Khi nhiét do bién tinh
bing hoi nude cang cao, phdn xa XRD ciing



dich chuyén vé géc 20 16n hon, khoing cich
khong gian d,,.;,, nhd hon va cdc tham s t€ bao
mang nhé hon do két qua tich nhom tang. Qud
trinh tach nhom béng nhiét hoi nuée phu thudc
vao nhiét d¢ bién tinh nhu k&t qua phan tich
nguyén t& d bang 1.

Bdng I: Ti s6 Si/Al cia H-MOR va cdc miu
mordenit sau khi tich nhom

Miu Nhiét do bién Théi Ti sG
tinh, °C gian, h Si/Al

H-MOR 5.00
HMD-1 500 3 15,3
HMD-2 600 3 24,7
HMD-3 700 2 26,1

Khi nhi¢t do bién tinh tang thi ti s& Si/Al
tang, tai 500°C, ti s6 Si/Al tang dang ké tir 5 dén
15,3. Tuy nhién trong khoang nhiét dé bién tinh
tir 600 - 700°C, mic do tach nhéom tang cham,
dieu nay phii hop vdi két qui XRD, phé ciia
HMD-2 va HMD-3 gin nhu khong thay déi.
Qud trinh bién tinh mordenit bng cdch tach

200 4

1574 o
|
L]
-

&

3

loa
-

™~

P J
B S N 4 HVIOR
QPP T T P S AP NP L o
204" I

]

Quantity Asorbed (cm™g)
L}

100 4

80 +———————————g ——r
00 02 04 08 0B 10

Relative Pressure (P/Po}

Hinh 3: Dudng dang nhiét hdp phu-khir hdp phu
cba HMOR, HMD-3

Déang nhiét hap phu va khir hdp phu ctia H-
MOR thugc kiéu I. Tuy nhién, ding nhiét hap

mot lugng 16n nhém ma khong anh hudng dén
su phd v& cdu triic mordenit cé thé khing dinh
thém biang phé IR. Hinh 2 trinh bay phé IR
duoc ghi trong ving dac déng tinh thé ¢ s
séng tir 400 - 1300 cm™. Trén phd IR cla cdc
mau HMD-1, HMD-2, HMD-3 déu xuit hién
cac dao dong dac trung cua MOR (1221,34 -
1228,52 - 1230,32 - 1233,30 cm’', 624,65 -
649,82 - 653,41 - 656,25 cm’', 577,93 - 581,71 -
590,51 - 593,34 cm) [1, 6] va ¢6 sy dich
chuyén 1dn s6 dao dong & cdc viing dac trung
tinh thé mordenit dén cdc gid tri cao hon khi
tach nhom & nhié¢t d¢ cao hon. Su dich chuyén
vé phia s séng cao hon déng nghia véi do dai
lién két T-O giam dan (T: Al hoac Si) khi nhiét
do bién tinh cing cao, vi khi nhiét do bién tinh
bang hui nude cing cao thi miic d6 tich nhom
cang 10n, mat d¢ lién két Si-O 16n hon mat do
lién k&t Al-O (do dai lien két Si-O < do dai lien
két A1-O).

Su thay déi tinh chit x6p cia mordenit sau
khi bién tinh bing nhiét hoi nudc thé hien 15
hon bang nghién ciru hap phu va khit hap phu
nitrogen cua né. Hinh 3 trinh bay gian dé hip
phu va khir hdp phu ding nhiét cia H-MOR va
HMD-3.
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Hinh 4: Anh SEM ciia HMD-3

phu va khir hdp phu ciia HMD-3 biéu thj kiéu IV
véi dudmg tré gan 0,4 chi ra sy tao thinh mao
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quan trung binh sau khi tdch nhom [8]. Tinh
chét bé mat cuia H-MOR va HMD-3 trinh bay &
bang 2. Sau khi tdch Al dién tich bé mat tang tir
467,3 m%/g déi v6i mau chua tich nhom dén
549,0 m¥g dai véi HMD-3. Thé tich vi mao
quan hdu nhu khong thay doi nhung thé tich

mao guan trung binh cling nhu kich thudc trung
binh clia mao quan trung binh ting lén déng ké.
Két qua trén ching (6 ring khi bién tinh
mordenit bang nhiét hoi nudc ngoai viéc tang ti
s Si/AL dién tich bé mat BET con ¢6 tic dung
ndi rong mao quan.

Bdng 2: Tinh chat bé méat cia H-MOR va HMD-3

S.H.ET’ Sme-:v Smica Vlol:nl! vmic» Vmcsﬂ
2 -l 2 - 2 -t 3ol 3 -l 3 e A
m-.g m-.g m-.g cm'g cm’.g cm’.g-1
H-MOR 4673 4,0 463,7 0,191 0,166 0,025 79
HMD-3 549.0 5,0 544,0 0,256 0,165 0,131 93

Hinh 4 trinh bay dnh SEM cia HMD-3. SEM & d¢ phén giai cao quan sit cic bo nay bao
gdém nhitng soi kich thude ¢é vai nano, Ciu tric x0p nhu thé giai thich cho dién tich bé mat Ién cila
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Hinh 5: Dung lugng hdp phy nude cua HMOR
va HMD-3

Hinh 5 thé hién dung lugng hap phu nudc
theo dp suat twong déi (P/Py) cua H-MOR va
HMD-3. Nhan thay ring H-MOR cé dung luong
hap phu nudce tuong déi i6n, trong khi doé thi
miu HMD-3 ¢6 dung lugng hip phu nudc rit
thap. Diéu ndy phi hop vdi két qua ti so Si/Al
cua HMD-3 cao hon nhiéu so véi H-MOR. Ti s6
SifAl cang cao bé mat cang it nhém OH, nén
cang c6é khuynh hudng ua hiru co. Hinh 6 trinh
biy két qua hdp phu cia H-MOR va HMD-3 déi
v6i toluen. Nhan thdy ring HMD-3 ¢6 dung
lugng hap phu cao d6i v&i dung méi it phan cuc
nhu toluen (¢ = 2,4), két qua nay phit hop véi
trat tr d6 phan cuc toluen (g = 2,4) < nudc (g =
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Hinh 6: Dung lugng hdp phu toluen cua HMOR
va HMD-3

80,1). Qua trinh hdp phu la su tuong tdc gida
chat hap phy va chit bi hip phu vii xdy ra trén
bé mit phan cdch gi¥a hai pha. Bé mat cing
phan cuc thi ¢6 khuynh huéng hap phu tot cdc
chit phan cue va nguoce lal, DPéng thdi kich
thudc mao quén cling anh hudng dén kha nang
hép phu (kich thudc mao quan cang 16n thi kha
nang khuéch tin cdc chat bi hip phu cang cao)
tao diéu kién cho su tiép xdc gita bé mat chit
ran va chat khi. Vat licu HMD-3 ¢6 dién tich bé
mit 16n hon, cé duong kinh mao quan ndi rong
hon, bé mat it bi phan cuc nén cd dung luong
hdp phu cdc chit hitu co it bi phan cye nhiéu
hon.



IV - KET LUAN

Bién tinh mordenit bing phuong phdp nhiét
hoi nudc dé tang ti s6 Si/Al thu dugc vat lieu ray
phan tir va hitu co di duoc nghién ciu, K&t qua
cho thiy tich nhém bing hoi nudc & nhiét do
700°C trong thdi gian ngén (2 gio) cho phép thu
duge mordenit ¢6 U 58 Si/Al 1én dén 26 ma van
gilt nguyén céu tric mordenit. Mordenit sau khi
bién tinh bing phuong phdp nhiét hoi nude ¢
kha nang hdp phu 6t cdc chat hitu co dé bay hoi
gdy 6 nhiém moi trudng.
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