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Tom tat Bai bdo trinh bay kit qua che tao true nip vdt lieu to hop dang micropore (zeolit X va zeolit 
PI I tir cao lanh trong su cd ma: cua chdt tao cau true huu co. San pham da duoc dac trung cau true 
va duoc sir dung de tdch loai cdc kim loai nang vd cdc chdt doc huu co don vong benzen trong pha 
long. Cdc kit qua thuc r.ghiim thu duoc ad chung to. vdt lieu long hop duoc chua ddng thdi cau tnic 
dang micropore cua zeolit X vd zeolit PI vdi dd tinh thi 90%. be max rieng 515m'/g. cd khd ndng sir 
dung di tdch loai dong thdi cdc kim loai nang vd cdc chdt ape hiru co don vong benzen cho kit qua 
rot. 

I . G IOI T H I E U 

Chung ta deu biet. kim loai nang va cac hop chat huu co don vong benzen la cac chat gay 
6 nhiem moi truang. Trong Tieu chuin Viet Nam T C V N 5945:2005 da quy dinh rd gia t r i 
gidi han cac thong so va nong do cac chat gay d nhiem ciia nude thai cong nghiep kh i do vao 
cac vuc nude [1]. Tuy nhien. van de xir ly nude thai cong nghiep d Viet Nam van chua dugc 
ap dung triet de tai nhieu nha may. x i nghiep. 

0 nhieu khu cong nghiep. trong nude thai cong nghiep thudng chua dong thai cac k i m 
loai nang va cac chat doc huu ca [2]. Do do. nghien cuu che tao vat lieu to hop dang 
micropore chua dong thai ca zeolit X va zeolit P I nham hap phu dong thdi cac k i m loai nang 
va cac hop chat huu ca loai mot vong benzen trong nude thai la van de cd y nghia thuc te d 
Me t Nam hien nay. 

Bai bao trinh bay ket qua che tao true tiep vat lieu to hop zeolit X va zeolit P I tir cao lanh 
va sir dung san pham che tao duac de hap phu dong thai cac k i m loai nang (chi. niken) va cac 
hop chat huu ca dan vong benzen (phenol, nicotin) trong nude thai khu vuc cdna ty thudc la 
Thang Long Ha Ndi . 

I I . THUC N G H I E M 

H.l. Che tao vat lieu td hop dang micropore tir cao lanh 
Nguyen lieu dau cao lanh trudc het dugc nung d 600CC trong 3 g id d l tao thanh 

metacaolanh. sau do phdi trdn vdi thiiy turn long, natri hydroxit . ch i t tao phuc huu ca 
i B K C O i va nude cat theo ty le moi: N a : O . . A l ; 0 ; . . S i O ; B K c 6 . H : 0 = 3,7 : 1 : 5 : 1.2 : 120 
Hon hop gel dugc lam gia d nhiet dd^phong trong 7 2 gid. sau do k i t tinh d nhiet dd 90 ; C 
trong 12 gid. cd khuay trdn lien tuc. Ket thuc phan ung. mau dugc loc rira d i n p H b i n s 9. s iv 
d nhiet dd 100°C trong 3 gid. nghien va ray den cd hat 0.15mm. 

Be xac dinh cau tnic. san pham dugc phan tich tren may phat nhieu xa SIEMENS D^005 
(Due). Che do ghi: dng phat tia Cu vdi budc sdng K« = 1.54056 A . dien ap 40kV. cudng dd 
dng phdng 3 0 m A nhiet dd 25°C va gdc quet 20 = 5 - 45° Phan tich phd h i p thu hdns n*oai 
(IPO theo phuang phap ep %ien voi KBr . ty le I m g mau/200ms KBr . ap lire nen la 
2000kgcm- (200Mpa\ tren may S H J M A D Z U FTIR 8101M (Nhat) d nhiet dd 25CC budc 
quet la 4cm' : trong vung dao ddng tinh the tir 400 d i n 1300cm' : . Chup anh hien v i dien tir 
quet (SEND tren may JSM 5410LV (Nhat); xac dinh b l mat riens (BET) tren he C O U L T E R 
SA3100 (My) : ghi gian do TG-DSC tren may N E T Z S C H STA 409 PC (Due i. ' 
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U.2. Ung dung san pham dl tach loai dong thoi kim loai nang va cac hop chat huu co 
d o n vong benzen t rong nucVc tha i 

Vat lieu hap phu duoc dua vao dung dich nuac thai theo ty le ran : long = 1 : 1 g/1. Qua 
trinh hap phu duoc t i l n hanh tren may lac S H E L - L A B trong moi trudng cd pH = 7, thai gian 
60 - 120 phut, nhiet do 25°C. Ket thuc qua trinh hap phu, chat ran duoc loc bd va dinh muc 
bang nude car d i n 50ml. Ndng do Pb"+ va N i 2 + trong dung dich trudc va sau hap phu duoc 
xac dinh tren may quang phd hap thu nguyen tu S H I M A D Z U AA6601F (Nhat), nong dd 
phenol va nicotin duoc xac dinh tren he sac ky khdi phd GC-MS HP 6890 (Agilen). 

III. KET QUA VA THAO LUAN 

III.1. Ket qua che tao vat lieu to hop dang micropore tir cao lanh 

Phd X R D cua mau tdng hop duoc trinh bay tren hinh 1. Tir hinh 1 nhan thay, cac pic dac 
trung xuat hien tren phd dd chira ddng thdi 2 vat lieu micropore la zeolit X va zeolit P I tuong 
img vd i cac vat lieu micropore cd ma cau tnic tinh the PDF 38-0237 (cong thuc 
N a 2 O . A l 2 0 3 . 2 , 5 S i 0 2 . 6 , 2 H 2 0 ) va PDF 39-0219 (cong thuc Na 6 A l 6 S 1 0 O 3 2 . 12H 2 O) . 

VNU-HN-SKM&IS DSOOS - Mau XP1 -CN 
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f3m«..,0. 

2-Theta - Scale 
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Hinh 1. Phd XRD ciia mdu vdt lieu td hap micropore (zeolit X, zeolit PI) 

Zeolit X kit tinh d dang vong kep 6 canh kilu lap phuong, kich thudc d mang co sd 
24,990A [3] , cau tnic thoang vd i cira sd mao quan ddng nhat (7,4A) [4-5] , ty sd S i 0 2 / A l 2 0 3 = 
2,5. Con zeolit P I ket t inh d dang vong don 4 canh kieu tetragonal, tham sd mang 10, 043A, 
cau tnic hep vd i kich thudc mao quan khdng ddng nhat (3,1 x 4,5A va 2,8 x 4,8A), ty so 
S i 0 2 / A l 2 0 3 = 3,33. Dd tinh t h i zeolit X va zeolit P I duoc xac dinh tuong irng bang 63 va 
27%. 

Tir hinh 1 cung xac nhan, phd X R D cd dudng nen phang, ngoai 2 pha tinh the tren con 
xuat hien pha a-quartz vd i cudng dd nhd, chung td mau che tao chira rat i t pha vd dinh hinh. 

Phd IR tren hinh 2 trinh bay cac vi ing hap thu hong ngoai ciia mau tdng hop (a) ya mau 
zeolit X chuan (b). Q m l u tdng hop, dam pho 568cm"1 dac trung cho dao ddng lien ket ngoai 
tir dien TO4 (T = A l , Si) ciia vong kep 6 canh ddi vd i zeolit X va dam phd 600cm"1 dac trung 
cho dao ddng lien ket ngoai tir dien T 0 4 cua vong don 4 canh ddi vd i zeolit P I . Cudng do ciia 
chiing kha phii hop vdi dd tinh t h i t inh tir X R D (63% ddi vdi zeolit X va 27% ddi vdi zeolit 

P I ) . 
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Hinh 2. Pho IR ciia mdu vdt lieu to hop micropore 
(zeolit X, zeolit PI) (a) va mdu zeolit X chuan (b). 

Hinh 3. Anh SEM cua mdu vdt lieu to hop 
micropore (zeolit X, zeolit PI) 

So sanh pho IR cua mau tong hop cho thay co sir tuong thfch kha r5 so vd i mau zeolit X 
chuan, my nhien hau nhu cac dam pho dac trung cho dao ddng bat ddi xung, ddi xung va dao 
ddng bien dang ben trong tu dien TO4 ciia zeolit X (d vung 985, 681 va 466cm"1) cd xu hudng 
dich chuyen ve vung cd sd sdng ldn hon d mau tdng hop (tuong ung d vung 988, 685 va 
467cm"1). Dieu nay duoc giai thich la do mau tdng hop cd ty le Si02/Al2C>3 cao hon so vd i 
mau chuan ( S i 0 2 / A l 2 0 3 = 2,5). 

Tren hinh 3, anh S E M cua mau tong hop xac nhan cac t inh the zeolit X tao thanh rat ddng 
deu, kich thudc hat khoang 160nm bam xung quanh cac t inh the cd kich thudc ldn hon 
(khoang 1.500nm) la ciia zeolit P I . 
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Hinh 4. Duong dang nhiet hdp phu va gidi hdp phu N2 tren 
mdu vdt lieu to hop micropore (zeolit X, zeolit PI) 

1000 °c 

Hinh 5. Gian do DTA/TGA cua mdu vdt lieu td 
hop micropore (zeolit X, zeolit PI) 

Tren hinh 4, cac ket qua nghien cuu qua trinh hap phu va giai hap phu N 2 d 77K tren m l u 
tdng hop da chung td vat lieu micropore cd cau tnic v i mao quan. Dieu nay duoc dac trung 
bang dung luong hap phu cao ngay tai gia t r i P/P0 thap. Ngoai ra, nut tre hap phu, giai hap 
phu nhd va tai P/P0 gan bang 1 chung td hien tuong ngung tu mao quan xay ra tai khe hd ciia 
cac tinh the zeolit. Phan bd Id xdp cho thay chi cd duy nhat mot pic manh tap trung d 8,1 A , 
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day la kich thuac dong hoc mao quan ciia zeolit X . Viec khong do duoc kich thudc ddng hoc 
mao quan ciia zeolit P I cho thay vat l ieu nay cd kich thudc mao quan nhd, nhd hon kich 
thudc phan tir N 2 (bang 2,6 A so vdi 3,64A) [5] . B d i vay, be mat rieng do duoc bang 515m 2 /g 
chii yeu la be mat rieng (gdm cd be mat trong va ngoai) ciia zeolit X va be mat ngoai ciia 
zeolit P I . 

Ket qua phan tich nhiet (hinh 5) xac nhan dudng cong D T A xuat hien 2 diem thu nhiet d 
125,2 va 321,4°C tuong ung v d i qua trinh mat nude vat ly va mat nude hoa hoc trong cau tnic 
ciia vat lieu. D i l m toa nhiet xuat hien d 689,1°C cho thay vat lieu tdng hop da chuyen pha tao 
cau tnic mdi ben hon ve mat nang luong. Tren dudng cong T G A , tdng lugng nude mat di 
dugc xac dinh bang 15,2%, trong dd chii yeu la nude hap phu vat ly (14,5%). 

II.2. Ket qua ung dung xu* ly nude thai chua kim loai nang va hop chat huu co 

Ket qua xir ly cac ion Pb 2 + , N i 2 + va phenol, nicotin trong thdi gian 60 - 120 phiit tai nhiet 
do 25°C, trong mdi trudng cd p H = 7, dugc trinh bay trong bang 1. 

Bang 1. Ket qua xu ly cdc ion Pb2+, Ni2+ vd phenol, nicotin trong nuac thdi (25°C, pH = 7) 

Chat bi hap phu P b 2 + N i 2 + Phenol Nicot in 

Ndng do ban dau, mg/1 5,25 7,54 3,83 1,86 

% da b i hap 
phu 

Sau 60 phiit 99,86 95,65 93,35 93,65 % da b i hap 
phu 

Sau 90 phiit 99,94 97,34 98,71 97,89 

% da b i hap 
phu 

Sau 120 phiit 99,99 98,76 98,85 98,72 

Ket qua thu dugc trong bang 1 da cho thay ro, vat lieu hap phu cd kha nang hap phu rat 
nhanh do cd lire hap phu ldn va qua trinh hap phu cac ion k i m loai va hop chat huu ca xay ra 
ddng thdi trong dung dich. Sd lieu thuc nghiem cung da chung td, vat lieu td hop micropore 
chua ddng thdi ca zeolit X cd Id xdp rdng va zeolit P I cd Id xdp hep cd the sir dung de xir ly 
ddng thdi cac ion k i m loai nang va cac chat ddc h im ca dan vong benzen cd chua trong nude 
thai. Trong ca 4 ion va hop chat can xir ly , kh i thdi gian hap phu tang tir 60 len 120 phiit, hieu 
qua xir ly tang len ro ret va cd den tren 98,72% chat ddc da b i hap phu khdi dung dich. Can cu 
vao kich thudc ddng hoc ciia cac vat lieu zeolit X va zeolit P I , cd t h i thay zeolit P I chi hap 
phu dugc cac k i m loai nang cd ban kinh ion nhd, con zeolit X hap phu phenol va nicotin la 
nhung chat cd dudng kinh ddng hoc ldn (tir 5,85-8,oA). 

Cac sd lieu phan tich cung phan anh mot thuc te la so v d i T C V N 5945:2005, ham lugng 
cac ion k i m loai Pb 2 + va N i 2 + trong nude thai ldn han tieu chuan cho phep tir 10,5 d i n 15,08 
lan, vd i phenol cao han 7,66 lan. Do do, viec sir dung vat lieu tdng hgp vdi lugng lg/1 de xir 
ly dat hieu qua tdt nhu tren m d ra mot kha nang ung dung tdt trong viec bao ve mdi trudng d 
Viet nam. 

D d i vd i nicotin, do chua xac dinh dugc gidi han cho phep v i chua dugc de cap trong bd 
tieu chuan, nhung tai khu vuc cac nha may san xuat thudc la chac chan trong nude thai cd tdn 
chua chat nay. Day la mot chat gay nghien, can dugc loai t ru va dua vao danh muc gidi han 
cho phep trong nude thai ciia cac nha may trudc khi dd vao khu vuc chira. 

IV. KET LUAN 

1. Da tdng hop dugc vat lieu td hop chira ddng thdi zeolit X va zeolit PI vdi dd tinh thi 
90%, be mat rieng 515m 2 /g tir cao lanh trong 12 g id ket t inh d nhiet dd 90°C. 
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2. Vat lieu tong hop da duoc sir dung de tach loai dong thoi kirn loai nang va hop chat huu 
co trong dung dich cho ket q u i tot. Sau 120 phut hap phu. cac ion Pb"". N i 2 + va phenol. 
nicotin trong nude thai hau nhu da b i xir ly triet de. dat yeu cau an toan ve nude thai cong 
nghiep. 
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