https://doi.org/10.37550/tdmu.V]S/2020.01.014

NGHIEN CUU ANH HUONG LUC ION CUA NaCl va Na,COs
PEN KHA NANG HAP PHU ION Cu* CUA BIEN TINH
DIATOMITE VOI HON HQP SAT MANGAN

Lé Thi Pho'”, Nguyén Thj Kim Chau®
(1) Truong Pai hoc Thi Dau Mgt
Ngay nhan bai 20/11/2019; Ngay gui phan bién 01/12/2019; Chdp nhén ding 30/12/2020
Lién h¢é email: pholt@tdmu.edu.vn

https://doi.org/10.37550/tdmu.V]S/2020.01.014

Tom tat

Nghién cizu cac bién tinh cia diatomite trong tw nhién d@é nang cao gia tri six dung
da dwoc cac nha khoa hoc trong nirde va nwéc ngodi quan tam véi nhiéu dé tai ¢ cac
cdp dg khac nhau va tir nhiéu cach tiép cdn khac nhau. Chang t6i muén nghién cizu bién
tinh cua diatomite véi hdn hop oxit sar va mangan dé hap phu kim logi ngng éng dung
trong xi Iy mudc thai cdng nghiép. lon Cu** duoc xdc dinh bang phuwong phép quang
phé hdp phu nguyén tir AAS & buéc song 324,8 nm, ching tdi khdo sat cac yéu té anh
heéng cia pH, luc ion NaCl, luc ion ciia Na,COs dén kha nang hdp phu Cu®* cua bién
tinh diatomite. Két qua cho thdy gia tri pH hap phu téi wu la 4, lic ion cua NaCl anh
huong khong dang ké dén kha nang hdap phu Cu®*, ds hdp phu ting tir 66,17% dén
70,98% khi néng do NaCl ting tir 0 mg/l — 80 mg/l nhung luc ion ciia Na,COs lam ting
khd nang hdp phu Cu®* cua bién tinh Diatomite tir 66,17 % dén 94,61% khi khdo sét tir
nong dé 0 mg/l — 80 mg/l. Vat liéu hdp phu bién tinh diatomite véi hdn hep sdt mangan
c6 thé sir dung dé xir Iy 6 nhiém kim logi trong nuroc.
Tir khéa: Diatomite, hap phu, kim loai ddng, lec ion cia NaCl, luc ion cia Na,COs
Abstract

STUDYING THE INFLUENCES OF IONIC STRENGTH NaCl AND Na,COs
ON IONIC Cu?* ADSORPTION CAPACITY OF DIATOMITE WITH Fe-Mn
MIXTURE

Studying the diatomite modifications in nature to enhance the use value has been of
interest to domestic and foreign scientists with many topics at different levels and from
different approaches. We want to study the denaturation of diatomite with a mixture of iron
oxide and manganese to adsorb heavy metals used in industrial wastewater treatment. lonic
Cu?* was determined by Atomic absorption spectrometry (AAS), measurement wavelength
of 324,8nm. We investigated the influences of pH value, ionic strength NaCl, ionic strength
Na,CO;3 on ionic Cu?* adsorption capacity of diatomite modified. The obtained results
showed that Cu®* adsorption at optimum at pH = 4; NaCl hardly affects the adsorption
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capacity of Cu** in water, the adsorption of Cu®" increased from 66,17% to 70,98% once
the concentration of NaCl ranged from 0 mg/l to 80 mg/l; additional different
concentrations Na,COs ranged from 0 ppm to 80 ppm the results showed that performance
treatment Cu** of correspond from 66,17% to 94,61%. This material is capable to be
widely used for the adsorption of metal pollutants in aqueous solutions.

1. Pit van dé

Su phét trién vuot bac cua khoa hoc ki thuat da lam cho doi séng cua con nguoi
cang ngdy dugc ning cao. Tuy nhién, ciing voi su phat trién do 1a tinh trang 6 nhidm
moi truong, trong d6 phai ké dén 6 nhiém khong khi, dat, nhat 1a 6 nhiém nguén nudc.
Moi trudng nudc ngay cang trg nén 6 nhiém nghiém trong, dac biét 1a cac ion kim loai
nang, ching anh huéng rat 16n dén stc khoe cia con nguoi théng qua qua trinh tich lity
sinh hoc tir méi truong va qua chudi thirc an. Mot trong nhitng phuong phap xtr ly hiéu
qua, than thién véi moi trudng dugc nhidu nha khoa hoc quan tam 1a sir dung vt liéu
hap phu c6 ngudn géc tir tu nhién.

Diatomite 1a mot loai da tram tich, nd con c6 tén khac 1a Kizengua hay dét tao silic,
n6 phan bé chu yéu ¢ Phu Yén, Lam Ddng, An Giang. Mot sé khoang vat cha yéu trong
Diatomite 12 v6 tao Diatomae, opan, sét, gai xuwong bot bién..., cau trlc tinh thé dang éng,
hinh tru dai nén rat xop. Diatomite c¢d nhiing tinh chat rat thuan loi cho sy hap phu nhu d6
x6p, dién tich bé mat riéng kha cao, kha niang chiu nhiét tét, do vay chung duoc st dung
rat rong rai dé 1am chat mang, vat liéu loc, chat tro xdc tac, hap phu...Tuy nhién,
Diatomite ty nhién con nhiéu han ché va cac kha nang nhu hap phu con kém so véi sét va
cac chat khac. Dé khac phuc va tang kha niang hap phu ctua Diatomite, nguoi ta di thay
ddi cau tric bé mat cua Diatomite bang cach bién tinh né véi kim loai. Cach nay s& gidp
ta 4p dung Diatomite vao nhiéu linh vic hon va khic phuc dugc cac han ché cua né.
Trong bai bao nay toi trinh bay két qua nghién ciu cac yéu té anh huong dén kha niang
hép phu ion Cu®* trong dung dich nuéce caa bién tinh Diatomite véi hdn hop sit mangan.

2. Thuc nghiém

2.1. Thiét bj dung cu, hoa chat

Thiét bi: Can phan tich/PA214C Ohaus — M§, Tu siy 250°C/Ecocell L111 MMM
— Puc, May do pH/Mettler Tolode, May do quang phdé hiap phu nguyén tor AAS
shimadzu 7000, May lic sang, Lo nung.

Hoa chdt: NaOH, HCI, HNO3, CuSO,4.5H,0 khan, KMnO, khan, FeSO,.7H,0 ran.

2.2. Phwong phap nghién ciu

Chudn bi mdu bién tinh Diatomit véi hdn hep sdt mangan: Mau bot Diatomite
duoc thu thap tir nha may xi nghiép Diatomite, Tuy An, Phu Yén duoc lam sach so
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bang cach rira, tién hanh nghién va ray min, sa ling nhiéu lan bang nudc cat va say kho
& nhiét d6 110°C trong 11h. Can 2g Diatomite cho vao binh tam giac chira 7.5ml dung
dich FeSO, 0.025M, lic hdn hop trén bang may lic trong vong 30 phat. Dung pipet
thém 7.5ml dung dich KMnO,4 0.025M vao hdn hop trén rdi tiép tuc lac 30 phit. Gan
loc hdn hop lay chat rin, siy kho chat ran & 60°C trong 12 gid, nung mau ¢ 350°C trong
3 gio thu dugc mau bién tinh Diatomite véi oxit sat va mangan (D-Fe/Mn). (Bui Hai
Pang Son, 2017).

Khdo sat anh huong cia pH dén kha nang hap phu Cu** cia bién tinh Diatomite
véi hon hop sat mangan: Chuan bj 7 binh tam giac, mdi binh chira 2g bién tinh D-
Fe/Mn va 100ml dung dich Cu?* ndng d6 100ppm, diéu chinh pH trong cac binh tir 2 +
8 bang dung dich HCI 0,1N va dung dich NaOH 0,1N, lic déu trén may lic san trong
150 phat. Sau d6 do ham luong Cu®* con lai bang phuong phap AAS & budc séng A =
324,8nm. Thi nghiém Iap lai 3 lan.
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Hinh 1. So do bé tri thi nghiém khao st gid tri pH téi weu.

Khdo sét anh huong cua lyc ion NaCl: Chuan bi 5 binh tam giéc, mdi binh chitra 1g
bién tinh D-Fe/Mn, 25ml dung dich Cu?* 100ppm, tién hanh diéu chinh gia tri pH trong cac
mau theo pH t6i vu & muc 2.2.2 bang dung dich HCI 0,1N va dung dich NaOH 0,1N; thém
NaCl vao mdi binh twong tng véi nong do: Oppm, 20ppm, 40ppm, 60ppm, 80ppm. Lic déu
trén may l4c san trong cac khoang thoi gian 90 phut. Sau d6 do ham lwong Cu®* con lai
bang phuong phap AAS ¢ budc séng A = 324,8nm. Thi nghiém Iap lai 3 1an.

Khdo sét anh hirong cua liec ion Na;COs: Chuan bi 5 binh tam giac, cho vao mai
binh 1g bién tinh D-Fe/Mn va 25ml dung dich Cu** 100ppm. Tién hanh diéu chinh gia
tri pH trong cac mau theo pH téi wu & muc 2.2.2 bang dung dich HCI 0,1N va dung dich
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NaOH 0,1N, thém Na,CO3 vao mdi binh c6 ndng d6 twong tng: Oppm, 20ppm, 40ppm,
60ppm, 80ppm va lic déu trén may lic san trong céc khoang thoi gian 90 phut. Sau do
do ham lugng Cu?* con lai bing phuong phap AAS & budc séng A = 324,8nm. Thi

nghiém lap lai 3 lan.
D — Fe/Mn J

\ 4

A\ 4

pH tdi wru ]

\ 4

Cho NaCl lan luot theo nong do

[ Ngam véi Cu®* nong d6 100ppm

A\ 4

v v y v
[ 0 ppm J[ZOppm J[ 40 ppm J[ 60 ppm J
7 v v v v
v

[ Lic déu trong thoi gian 90 phat ]

Po ham lugng Cu®* con lai

Hinh 2. So d6 bé tri thi nghiém khdo sét dnh huéng cia luc ion NaCl.

Phwrong phdp théng ké: Phuong phap théng ké duoc ap dung dé xu ly sb liéu phan
tich va xay dung phuong trinh hdi quy tuyén tinh. Puong chuan cia Cu?* duoc xay
dung trong khoang ndng do 0,08ppm; 0,2ppm; 0,5pm; 1ppm; 2ppm; Sppm.. Trong
khoang ndng d6 do6, giita tin hiéu do hap thu va nong do chat phén tich c6 twong quan
tuyén tinh tt (r* > 0,999).

61



https://doi.org/10.37550/tdmu.V]S/2020.01.014

D-Mn/Fe 1

100ppm

Cho Na2C03 lan lugt theo
nong do

|
[ Ngam Vi Cu?* néng o 1
B
| |

v v v v

v v r v
v

90 phuit
v

[ bo néng do Zn* con lai 1

[ Lic déu trong thoi gian 1

Hinh 3. So do bé tri thi nghiém khdo sat dnh hwong cia liec ion Na,CO;4

3. Két qua va thao luan

3.1. Két qua khdo séat gia tri pH dnh hwéng dén kha ning hép phu Cu®* cia
bién tinh D- Fe/Mn

Gia tri pH cua dung dich 12 mot théng sé quan trong trong quéa trinh kiém soét
hap phu. Dwa vao hinh 4, khi khao sat anh huong cua gia tri pH tr 2 — 8 dén kha
ning hap phu cua kim loai déng cho thay qua trinh hap phu ddng ting dan tir 2 dén 4
va sau d6 giam tir 4 ¢én 7. O thoi gian 150 phat, gié tri pH tir 2 — 4 ndng d6 hap phu
tang dan tir 17,22mg/1 dén 57,62mg/l va & khoang pH 4 - 7 nong do hap phu bat dau
giam tur 57,62mg/l — 19,01mg/1 va sau do6 tang cao do & moi truong bazo cac ion
Cu?* tac dung véi NaOH tao thanh két tua Cu(OH), . O pH thap cac ion HzO" canh
tranh & cac vi tri trao doi vai cac ion kim loai, bé mat bién tinh Diatomit véi Fe/Mn
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c6 nhiéu 18 rdng va nhidu nhém Si - OH c6 thé hip phu céac ion Cu®* va khi pH ting
I6n hon thi ting cic ion nay nén ting kha ning hip phy. Nhu vay gia tri hap phu tbt
nhat 1a pH =4.

C (ppm)
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70 57.62 il
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30 17.22 T 19.015
20 11.83 o

10 "

0
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»— Nong do hap phu Cu2+ cua bién tinh D-Fe/Mn (ppm)

Hinh 4. Do thi khdo sat pH danh hieong dén kha nang hdp phu Cu** cia bién tinh D-Fe/Mn

Theo két qua phan tich FTIR, Dai hip thy ¢ 913,50 cm™ khong ddi giita
Diatomite thd va D/Fe- Mn la dai hip thu cta Si-O khong d6i xtng va cac nhém
siloxane bic cau Si-O-Si. Khi diatomite tao lién két véi Fe, Mn sau khi bién tinh thi
cuong d6 cua cac dai Fe — O lién két kéo dai hoac lién két rung Mn - O. Pinh dic trung
& 1007,05 cm™ biéu thi dao dong udn cong cua O - H két hop véi cac nguyén tir Mn va
pic hap thu ¢ 796,70 cm-! dai lién két cua Fe- O- Si khi cac hat FeOOH duoc két hop
véi silicat. LA mot vat liéu hd tro, diatomite chu yéu bao gom silicon ioxide. Qua trinh
bién tinh diatomite vai hdn hop Fe/Mn cho thdy di c6 su hinh thanh cac lién két giira Fe
va Mn véi O -Si .

Theo tac gia Liliana Giraldoa va Juan Carlos Moreno-Pirajanb da c6 nghién cuu
su hap phu cua céc ion kim loai nang tir dung dich nudc trén SBA-15 da diéu chinh, két
qua cho thay hiéu suét hap phu tét nhat 1a thu duoc trong khoang pH 4-5,5. Két qua cua
nghién ctru nay ciing gan giéng véi nghién cau cua nhém tac gia Nguyén Tuan Dung,
Nguyén Thanh My, Tran Thi Minh Huyén, Vii Xuan Minh d3 nghién ctu kha ning hap
phu ion Cu®* cuia bién tinh tro bay Pha Lai, két qua cho thiy qua trinh hip phu dat t6i wu
tai pH = 4, vi khi ting pH bang cach cho thém NaOH s& sinh ra két tia Cu(OH),.
(Nguyén Tuan Dung va nnk, 2013; Liliana Giraldoa va nnk,2013).
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Hinh 5. (a) Két qua phd FTIR cua mau Diatomite chuwa bién tinh.
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Hinh 5. (b) Két qua pho FTIR cua bién tinh Diatomite véi hén hop sat mangan.

3.2. Két qud khdo sat dnh hweng luc ion NaCl
NONG PO CcuU(ll) PA HAP PHU

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Oppm 20ppm 40ppm 60ppm 80ppm
Hinh 6. P thi khdo sét kha néing dnh huong cua luc ion NaCl
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Tir d6 thi hinh 6 c6 thé nhan thay rang, nong do NaCl cang ting thi kha ning hap
phu Cu?* ciing tang theo. Khi khong thém NaCl thi kha nang hap phu Cu®* cua bién tinh
D=Fe/Mn chi dat 66,17ppm, tuy nhién khi thém mdt luong NaCl vai néng do tu 20-
80ppm thi kha ning hap phu ciing ting nhung khong dang ké chi ting khoang 5%. Két
qua nghién ctru nay ciing gan gidng vai két qua nghién ciru cua tac gia Pham Thi Gai da
nghién ctu hap phu Cu®* trong dung dich nuéc bang vat liéu hap phu Chitosan, axit
Humic va t6 hop Chitosan/axit Humic, két qua chi ra rang luc ion cia NaCl anh huéng
dén qua trinh hap phuy, cd su ting nhe dé chuyén hoa hip phu bang chitosan khi ndng do
NaCl ting tir 0 dén 100mg/l. Didu ndy cho thdy ion CI it canh tranh véi cac anion.
(Pham Thi Gai, 2018).

3.3. Két qud khdo sat anh hweng luc ion Na,CO3

Nong d6 Cu(ll) d3 hap phu

100
90
80
70
60

50 91.47 94.60
20.80 87.70

66.17

Oppm 20ppm 40ppm 60ppm 80ppm

Hinh 7. Do thi khdo sét kha nang anh hirong cua luc ion Na,CO;q

Tir d6 thi trén c6 thé nhan thay rang, nong do Na,COj3 cang tang thi kha niang hap
phu Cu?* ciing tang theo. Khi khong thém Na,COj; thi kha ning hdp phu Cu?* cua bién
tinh D-Fe/Mn chi dat 66,17%, tuy nhién khi thém mot luong NaCl véi ndng do tir 20-
80ppm thi kha ning hap phu ciing ting. So vdi luc ion cua NaCl thi kha ning anh
huéng caa Na,COs cao hon, do chuyén héa hip phu Cu?* tang tir 66,17% lén 94,61 %
khi thay d6i ndng do Na,COs tir 0 ppm -80 ppm vi khi ndng d6 COs” tang thi gi4 tri pH
dung dich ciing ting. Trong truong hop nay, huc ion co tac dong manh dén kha nang hap
phu ion CO3% c6 thé sy hap phu canh tranh va thay déi dang ké pH khi ndng d6 Na,COs
thay d6i, diéu nay ciing phu hop véi két qua nghién ctiu cua tac gia Pham Thi Gai da
nghién cau hdp phu Cu®* trong dung dich nudc biang vat liéu hap phu Chitosan, axit
Humic va to hop Chitosan/axit Humic. Theo tac gia , két qua cho thiy luc ion cua
Na,CO; anh huong nhiéu dén d6 chuyén hoéa hap phu, khi ting ndng do tir 0 dén
100mg/I thi kha ning hap phu déng ciing tang theo (Pham Thi Géi, 2018).
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4. Két luan

Két qua nghién ctu cho thay sau khi bién tinh Diatomite bang hdn hop st mangan cé
su lién két nhi phan giita Fe — O - Si — O —Mn va trén bé mit cc 16 rdng rong hon, 1am ting
dién tich bé mit do d6 tang dién tich tiép xtc va ting kha nang hap phu. Kha ning hip phu
Cu** ctia D-Fe/Mn tét nhat & pH = 4; lyc ion ciia NaCl anh huong khong déang ké dén kha
nang hap phu Cu?* nhung lyc ion cia Na,;CO; anh huong rat I6n, do hip phu ting dén
94,61% khi ndng do Na,COs tang 1&n 80mg/l. Vi vay, vat liéu hip phu bién tinh diatomite
véi hon hop sit mangan cd thé sir dung dé xu ly & nhiém kim loai trong nudc.

TAI LIEU THAM KHAO

[1] Bui Hai Pang Son (2017). Nghién cizu bién tinh Diatomite Phd Yén ing dung trong hdp
phu va xdc tac (Luan an tién si). Dai hoc Hué.

[2] H6 Si Thing va Pham Dinh Dii (2017). Nghién ciu bién tinh Diatomite bang oxit Mangan
va tng dung hap phu ion Cu(Il) trong méi truong nudc. Tap chi phan tich héa, ly va sinh
hoc, 22(4), 27.

[3] Minh Thi Thao, Bui Binh Nhi, Pam Thi Thanh Huong (2017). Nghién ciu kha ning hip phu
ion chi va ddng trén tao Spirulina Platensis. Tap chi phan tich Héa, Ly va Sinh hoc, 22(1), 129.

[4] Nguyén Tuin Dung, Nguyén Thanh My, Tran Thi Minh Huyén, Vii Xuan Minh (2013).
Nghién ciru kha ning hap phu ion Cu? cua tro bay Pha Lai bién tinh. Tap chi Khoa hoc va
Cong nghé, 51(1), 110.

[5] Pham Thi Gai (2018). Nghién ciu hap phu Cu®* trong dung dich nudc bang vat liéu hap phu
Chitosan, axit Humic va t6 hop Chitosan/axit Humic. Khéa luan tét nghiép. Truong Dai hoc Ba
Nang

[6] Fangfang Chang, Jiuhui Qu Huijuan Liu, Xu Zhao, (2009). Fe-Mn binary oxide
incorporated into diatomite as an adsorbent for arseniteremoval: Preparation and evaluation.
Journal of Colloid and Interface Science 338, 353-358.

[7] Liliana Giraldoa, Juan Carlos Moreno-Pirajanb (2013). Study on the Adsorption of Heavy
Metal lons from Aqueous Solution on Modified SBA-15. Materials Research, 16(4), 749.

66



