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TOM TAT

Thuee trang 6 nhiém méi truong la vin dé dwoc quan tam hang dau do heong chat thai thai ra
ngdy cdng nhiéu, lam dnh hudng t6i sicc khde con nguoi va méi truong song. Nguon nudce thai
6 chira kim loai nang nhw Cd gdy tdc déng rdt lém do djc tinh cao va kha nang tich liy ldu dai
trong co thé. Hién nay, vdt liéu Diatomite véi vai tro xir Iy méi truong dang la mot trong nhiing
lwa chon wu tién do vt liéu nay c6 kha nang hap phu hiéu qua kim loai nang va gia thanh thap
Bai bdo nghién ciru vé viéc toi wu héa quda trinh hdp phu kim logi nang Cd cua Diatomite bang
phirong phdp bé mat dip ung qua phan mém Design-Expert véi cdc thong 6 thire nghiém gom
do pH, thoi gian hap phu, va ham lwong Diatomite trong dung dich. Tir két qua thuce nghiém va
tinh todn t6i wu, hiéu sudt hdp phu cua Cd dat dén 99% tai cac gid tri pH = 3,8, thoi gian hdp
phu 1,85 gio va khéi lwong diatomite can ding 0,22 g/mL.

Tir khoa: Cadmium; O nhiém mai trudng; Diatomite; Hép phu kim loai néng; Tbi wu hoa.
1. GIOI THIEU

O Viét Nam, h¢ thdng xir 1y nudc thai chua dugc quan tim nhidu do cic nha may thuong co
quy mo san xut vira va nhé nén viéc dau tu vao x@y dung cac hé thng xur ly nudc thai con han
ché. Hau hét cac hé thong xtr 1y qua so sai nén chat thai thuong thai truc tiép hodc xu 1y so bd
din dén tinh trang ham lugng chat 6 nhiém vuot qua tiéu chuan cho phép. Trong cac chat 6
nhiém, kim loai ning gay ra nhiéu hé luy cho strc khoe dong thuc vét va con ngudi [1]. Chang
han nhu, ngudi bi nhiém Cd d& dan dén cac bénh ung thu phdi, tén thuong than, va cac van dé
sire khoe khac [2]. Trude tinh trang d6 doi hoi phai c6 nhiing phuong phap thich hop dé xir ly
kim loai nang c6 hiéu qua va viéc s dung vat liéu diatomite dé hap phu cac kim loai nang trong
nudc dang dugc danh gia cao vé tinh hiéu qué, don gidn va chi phi thap [3].

Diatomite 13 trAm tich ¢6 ngudn gdc sinh hoc dugc hinh thanh ¢ nhiing ving nudc ngot [4] hodc
nuée min do qua trinh phan hily tio Diatomite [3]. Tao Diatomite hip phu axit silixic tan trong
nude chuyen hoa thanh dang opal [4], dang SiO; v6 dinh hinh dé hinh thanh nén 16p vo cua chung
[5]. Cac phén tir tao Diatomite rat da dang v6i cau hinh vo ngoai cuc ky phirc tap va do rdng bén
trong rat 16n [6] hodc dugc bién tinh [7 '] v6i cée tinh chat hoa 1y riéng biét [8]. D6 chinh 1a dic
diém tao nén gia tri ctia vat liéu c6 nguon gdc Diatomite dbi véi vide sir dung ching lam vat li¢u
hap phu kim loai ning [9] ké ca trudc va sau khi bién tinh [10], chat xtc tic than thién voi moi
truong [11], chat trg loc [12], va cac ing dung khéc trong nhiéu nghién ctru trén thé gidi [13, 14].

Tai Viét Nam, Diatomite phan b cha yéu trong cac triing Kainozoi doc theo déi dut giy
Song Ba, Phu Truc (Gia Lai) [15], cao nguyén Van Hoa, An Linh (Phu Yén) [16], khu vuc Tam
B6 (Lam Ddng) [17, 18]. Mic du Diatomite co tinh chét vat Iy va héa hoc rat doc dao, di dugc
nghién ctru tai mot s6 linh vyc & Viét Nam nhung viéc st dung vt li€u nay nhu mot chat h?ip
phu trong nudc thai chuwa duoc Gmg dung rong rdi. Ching han nhw nghién ciru ciia nhom tac gia
Dinh Quang Khiéu tp trung vao chét xuc tac [19], va nghién ctru ciia nhom tac gia DS Quang
Minh thi tp trung vao san xudt polymer v6 co [17]. Hon nita, khoang san Diatomite tai Viét
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Nghién ciru khoa hoc cong nghé
Nam thuong 1an nhiéu tap chit sét [3] va sat tir [12] gay khé khin cho cong tac so ché. Pong

thoi, hiéu qua hap phu con thip so vdi san pham Diatomite d3 duoc tinh ché va ban thuong mai
trén thi truong [20].

Trong nghién ciru nay, Diatomite dugc sir dung dé thir nghiém kha nang hap phy ion kim loai
ning Cd2* véi cac thong sd qua trinh duoc khao sat bao gdbm: didu kién pH, khdi lwong chit hip
phu Diatomite, va thoi gian hap phu Cd**. Dit liéu thi nghiém dugc phén tich va déanh gid thong
qua phuong phap bé mit dap ung sir dung phdn mém Design&Expert dé toi uu hoa cac didu kién
clia qua trinh hap phu ion kim loai ning Cd?* cua vat liéu Diatomite.

2. THUC NGHIEM

Mau bot Diatomite dugc thu thap tir dang thuong mai va lam sach so bang cach rira, tiép d6
tién hanh nghién va riy min, sa lang nhiéu lan bang nudc cat va siy kho ¢ nhiét d6 110 °C trong
11 gid. Dung dich ion kim loai Cd** st dung c6 ndng do ban dau 1a 100 ppm véi thé tich 10 mL
cho mdi thi nghiém. Diatomite dugc cho vao binh dung dich néi trén, sau d6, dung dich nay
dugc lic déu, va ion Cd** dugc xac dinh bang thiét bi hap thu nguyén tir AAS sau khi két thiic
qua trinh hap phu.

Trong nghién ctru nay, qua mot sO thi nghiém khao sat ban dau, ba yéu té anh huong dén qua
trinh hip phu kim loai dwoc lua chon 14 gia tri pH (A), khéi lwong Diatomite (B), thoi gian hip phu
(C) cung v6i cac muc gii han ddi voi timg ycu to pH tir 3 = 5; khi lugng Diatomite trong
khoang 1 + 3 gam, thoi gian tir 1 + 3 gio. Mdi yéu té duoc chia lam 3 mirc thay d6i nhur trong bang
1 dudi day. Thong s6 dép ting ctia khao sat 1a hiéu suit hap phu kim loai Cd?* (Y) ctia Diatomite.

Phuong phap bé mit dap umg (RSM): 1a mét trong nhimg phuong phap thdng ké hién dai de
thlet 1ap va danh gia cac diéu kién tién hanh va danh gia két qua thuc nghiém. Lya chon cac yéu
t6 doc 1ap anh hudng dén qua trinh nghién ctru, xtr li cac dir lidu thue nghiém thu dwgc thong qua
sy tuong thich ciia ham da thirc. Trong phuong phép nidy c6 ba mé hinh phd bién nhu thiét ké
Behnken, thiét ké trung tam phirc hop (CCD) va thiét ké vong tron han ché hinh vuéng (CCF).
Sau khi xay dung duge mé hinh hdi quy thi sir dung ANOVA d kiém tra két qua phan tich.

Bing 1. Bing md héa cdc gid tri ciia cdc yéu t6 khdo sat t6i wu héa.

Yéu to Tén Pon vi | Piém cuec tiéu (-1) | Piém tim (0) | Piém cwe dai (+1)
A pH 3,00 4,00 5,00
Khoi lwong
B Diatomite g 1,00 2,00 3,00
C Thoi gian gid 1,00 2,00 3,00

3. KET QUA VA THAO LUAN
3.1. Két qua thwe nghiém

Hiéu suét hép phu kim ’loai nang Cd** cua Dia‘gomite qua ma ‘grén g6m 27 thuc nghiém dugc thé
hién ¢ bang 2 sau déy. Ket qua thu dugc cho thdy, hi¢u suat hap phu kim loai Cd cua Diatomite
bién doi trong khoang kha rong tir 66,00 dén 99,60%. Di€u nay cho thay cac yéu to thoi gian, khoi

lugng Diatomite va pH anh hudng dang ké dén hi€u suat hap phu kim loai Cd ctia Diatomite.
Bdng 2. Bang ma trdn cac thuc nghiém 161 wu héa va két qud hiéu sudt
hap phu kim logi ngng Cd cua Diatomite.

Thi Bién mi héa Hiéu suit hap
o n Gia tri pH, Khoi lwgng Diatomite (g), | Thoi gian (gio), phu Cd, (%)
nghiém
A B C Y
1 3,00 1,00 1,00 77,00
4,00 1,00 1,00 85,40

Tap chi Nghién ciru KH&CN quin sw, S6 Pdc san Vién Nhiét d6i Méi truong, 12-2022 131




Hoa hoc & Moi truong

3 5,00 1,00 1,00 66,00
4 3,00 2,00 1,00 80,00
5 4,00 2,00 1,00 98,30
6 5,00 2,00 1,00 74,00
7 3,00 2,00 2,00 88,00
8 4,00 2,00 2,00 97,50
9 5,00 2,00 2,00 82,00
10 3,00 2,00 3,00 85,00
11 4,00 2,00 3,00 97,00
12 5,00 2,00 3,00 79,00
13 3,00 3,00 1,00 83,00
14 4,00 3,00 1,00 96,00
15 5,00 3,00 1,00 78,00
16 3,00 3,00 2,00 90,00
17 4,00 3,00 2,00 99,60
18 5,00 3,00 2,00 85,00
19 3,00 3,00 3,00 86,00
20 4,00 3,00 3,00 95,00
21 5,00 3,00 3,00 79,00
22 3,00 1,00 2,00 83,00
23 4,00 1,00 2,00 87,00
24 5,00 1,00 2,00 72,00
25 3,00 1,00 3,00 82,00
26 4,00 1,00 3,00 86,00
27 5,00 1,00 3,00 74,00

Lan }uot xét cac mo6 hinh khac nhau nhu:qmé hinh tuyén tinh; 2FI; m6 hinh bac 2 va m6 hinh
bac 3 dé tim kiém dugc mé hinh phu hop dé st dung cho qua trinh toi wu héa hiéu suat hap phu
kim Cd cua Diatomite.

Bing 3. Két qud phan tich tinh todn cdc gid tri dé chon mé hinh t6i wu
cho qua trinh hap phu kim loai Cd.

Téng binh | D§ tw Trung binh binh Gia tri thong Gi4 tri P
phuong (SS) do phuong (MS) ké F :
Trung binh 1,933E+05 1 1,933E+05
Tuyén tinh 618,76 3 206,25 3,55 0,0302
2F1 23,53 3 7,84 0,12 0,9467
Bac 2 1217.82 3 405.94 72,27 <0,0001
Bac 3 50,22 7 7,17 1,58 0,2454
Phan du 4527 10 4,53
Tong 1,953E+05 | 27 7233,35
Bing 4. Két qud phan tich tinh todn cdc gid 1ri dé xét do phit hop
cuia cac mo hinh cho qua trinh hdp phu kim logi Cd.
Mo hinh Do 1éch chuin | Hé s6 hoi quy R? | R? hiéu chinh R? du do4n
Tuyén tinh 7,62 0,3164 0,2272 0,0881
2F1 8,10 0,3284 0,1270 -0,2616
Bac 2 2,37 0,9512 0,9253 0,8813
Bac 3 2,13 0,9769 0,9398 0,8706
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Qua két qua phan tich ctia bang 3 va bang 4, mé hinh hdi quy bac 2 1a mé hinh c6 mirc d6 phu
hop cao va dugc chon cho qua trinh hap phy kim loai Cd ctia Diatomite véi gia tri “Prob>F” nho
nhat va hé s6 hdi quy R? gan 1.

Béng 5 cho thdy md hinh ¢6 ¥ nghia théng k& véi mire d¢ tin cdy 99,99% (p<0,0001). Két qua
phan tich cac hé so trong phuong trinh hoéi quy ciling chi ra rang yéu to pH (A) va khoi lugng
Diatomite (B) c6 anh huong dén ham muyc tiéu (gia tri p<0,05). Tuy nhién, ham muyc tiéu chiu
anh hudng bac 2 mot cach ro rét boi ca 3 yeu to A, B va C vdi cac hé s6 am lan luot 1a -13,37; -
3,2 va-3,75.

Xét V’é su tuong tac gitra ting cap yéu td, su twong tac gitra cp yéu td pH va thoi gian ¢ anh
huong dén ham myc ti€u voi he s6 duong l1a 2,25 va gia tri p < 0,05.

Céc thong s khac nhu yéu t6 C, AB va BC khong ¢6 anh hudng dang ké dén ham muyc tiéu
(do p > 0,05) nén khong xuat hién trong phuong trinh hoi quy sau:

Hiéu suét hip phu Cd = 98,17 — 3,61A + 4,40B — 13,37A2 — 3,20B% — 3,75C* + 2,25AC.

Bing 5. Két qua phan tich cdc hé s6 trong phurong trinh hoi quy
cua qua trinh hap phu kim logi Cd cua Diatomite.

Yéutd | Héso | Po tw do | Trung binh binh phwong | Gia tri F | Gia tri xac suit P

Mo hinh 6 310,30 66,14 <0,0001
A -3,61 1 234,72 50,03 <0,0001

B 4,40 1 348,48 74,28 <0,0001

A? -13,37 1 1072,01 228,49 <0,0001
B? -3,20 1 61,44 13,10 0,0017

C? -3,75 1 84,38 17,98 0,0004
AC 2,25 1 60,75 12,95 0,0018

3.2. Anh huéng ciia pH, khéi lwgng Diatomite va thoi gian dén hiéu suit hap phu kim loai Cd

Hinh 1, hinh 2 va hinh 3 biéu dién anh hudng cia timg yéu t6 dén hiéu suit hap phu khi ¢
dinh 2 yéu t& con lai. Két qua cho thiy xu hudéng chinh cua cac hinh déu la duong cong dang
parabol, hiéu suét tang va dat gia tri cuc dai, sau d6 giam xuéng. Mot s6 nhan xét duge rat ra khi
khao sat cac yéu to la:

- Anh huodng cta pH: Hinh 1 biéu dién két qua thi nghiém khao sat & cac ty 16 khdi luong
Diatomite : thoi gian khac nhau (hinh (a) ty 1€ 1:1, (b) ty 1€ 1:2, (c) ty 1€ 1:3, (d) ty 1& 2:1, (e) ty
16 2:2, () ty 1€ 2:3, (g) ty 1€ 3:1, (h)tyle32va(1)tyle3 3), thhayd010glatr13 4 va 5. Két
qua hiéu suat hip phu kim loai Cd dat gié tri cao nht v6i pH nam & khoang 3,8 va ty 18 tai 3:2 1a
99,5% (hinh 1.h);

- Anh huéng cua khéi lugng Diatomite: Hinh 2 thé hién anh huéng cua khdi lugng Diatomite
dén hiéu suat hap phu kim loai Cd & céc ty 1¢ pH va thoi gian khac nhau (hinh (a) ty 18 3:1, (b) ty
1€ 3:2, (c) ty 1€ 3:3, (d) ty 1€ 4:1, (e) ty 1€ 4:2, (f) ty 1¢ 4:3, (g) ty 1€ 5:1, (h) ty 1€ 5:2 va (i) ty 1€
5:3). Két qua cho thay hiéu suit hap phu kim loai Cd cao nhat 98,5% véi ty 1& 4:2 va khdi luong
Diatomite ¢ 2,1 gam (hinh 2.¢);

- Anh huéng cua thoi gian hap phu: Hinh 3 thé hién anh huéng cia thoi gian dén hiéu suét
hap phu kim loai Cd & cac ty 1& pH va khdi luong Diatomite khac nhau (hinh (a) ty 1& 3:1, (b) ty
1€ 3:2, (c) ty 1€ 3:3, (d) ty 1€ 4:1, (e) ty 1€ 4:2, (f) ty 1¢ 4:3, (g) ty 1€ 5:1, (h) ty 1€ 5:2 va (i) ty 1€
5:3). Thyc nghiém cho hiéu suat hap phu kim loai Cd cao nhat 12 99% véi ty 1& 4:3 sau 2,1 gid
(hinh 3.1).
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Hinh 1. Anh hiong ciia pH dén hiéu sudt hdp phu kim loai Cd & cdc 1y 1é khoi lwong Diatomite

va thoi gian khdc nhau: (@) 1y 16 1:1; (b) 1y 16 1:2; (¢) 1y 16 1:3; (d) 1y 16 2:1;
(e) 1916 2:2; () 1916 2:3; (2) ty 16 3:1; (W) 1y 16 3:2; (i) 1) I 3:3.
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Hinh 2. Anh hiong ciia khéi lwong Diatomite dén hiéu sudt hap phu kim logi Cd & cdc ty 1é pH

va thoi gian khdc nhau: (@) 1y 16 3:1; (b) 1y 16 3:2; (¢) ty 16 3:3; (d) 1y 16 4:1;
(e) 19 16 4:2; () 19 16 4:3; (2) 1y 16 5:1; (W) 1y 16 5:2; (i) 1 1€ 5:3.

Tap chi Nghién ciru KH&CN quin sw, S6 Pdc san Vién Nhiét d6i Méi truong, 12-2022

135



Hoa hoc & Méi trwong

996 4 a) 99.6 )
X = Thii gian o : 2
912 Y Hf ng’l suit hap phy Cd (%) * Cac diem thre nghiém sl
Cic veu to thiye
i ApH=30 _
0 sy 2 )
< gig B Kho lwomg Dhiatomste = 1.0 g £ g5
= . il = =
— B
44 441
66,0 - 66,0 | B Ehotlweng Diatomite = 2.0 ¢
T T T T T " T
1.0 L5 2.0 1,5 30 10 1.5 2.0 2.5 30
©: Thoi gian (gio) ' Thii gian (giiy
9961 9.6 g
91,2 B . 91,2 — —_—
- i o e _‘i - E_--"' - '---i_.
Ul g
o 8284 = 82,8
X = C: Thit g © Cac diém thirc nghiem X=C s Ciw didn - nghi¢
= S z . X= e diem thare nghicim
A Yo E e By CALCR) T4y At LAp phy Od (%e)
e yeu to thire Che
A pH=30 i
B: Khdi luong Diatomate =30 o b =10
- Z B: Khat lnong Diatomite = 1.0 g
6,00 66,0 : :
Lit L5 2.0 .5 30 Lo 1.5 Lo 2,5 3.0
1 Thirk gian (gic) C: Thivi giam { giir)
99,6 e 961 o -
—— - 3= e
] » L)
91,2 B 01,2 -
g Z
= 82,8 = 838
X = C: Thivi gian ® Cac diem thare nghiém X o= € Thid gian o Cic diém thure nghiém
744 | Y - H: Higu suat lip ph Cd (%) 24,4 Y = H: Hign suat hap phy Cd (%)
Cae _\'!.tll to thare b Cic yéu to thue
A pH=40 A pH=40
66,0 B: Khot hromg Diatomite = 2.0 g 6.0 B: Khoi luemg Dhiatonute = 3.0 g
T T . ! v ! v
L0 15 0 2,5 30 L 15 2.0 2,5 3.0
€2 Thoi gian (gio) O Thivi gian (gidy
99.6 0.6
e @ 1w
X =C: Thei gian s = o
91,2 a2 Higu suat hap phy Cd (%) + (Cac dem tnre nghigm
! X = O Thd gian ® Cac dicm thye nghidm ' o thare
Y = H: Hidu suitt hap phy Cd (%) 5
3 i = B Kl hnong Diatomite = 2.0 g
= BLE E’SI,S— i - T ?
e e = e{ &
66,0 ? 66,0
1,0 1.5 .0 2,5 30 1.0 L5 2.0 1.5 3.0
C: Thivi giam (gii) C': Thivi gian ( gid)
29,6 ]
X = C: Thei gian
- Y = H: Hiéu sudt hip phuy Cd (%)
25t Ciic véu t thue
A pH=50
= B Kl hrong Diatomnite = 3.0 g
£ 828 -
744 E ® (Cic diém thuc nghiém
66,0

Lo L5

20 25 30
C: Thai gian (giin)

Hinh 3. Anh huong cia thoi gian dén hiéu sudt hdp phu kim logi Cd & cdc ty 1é pH va khoi
liwong Diatomite khdc nhau: (a) ty 16 3:1; (b) ty 18 3:2; (c) ty 1¢ 3:3; (d) ty 1¢ 4:1;
(e) tyle 4:2; () ty1é 4:3; (@) ty 1¢ 5:1; (h) 1y 16 5:2; (i) ty Ié 5:3.
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3.3. Anh huéng qua lai giita cic yéu t6 dén hiéu suit hap phu kim loai Cd ciia Diatomite

a) Y = H: Hiéu suiit hap phu Cd (%o) o i
3.0 - - =
/ =
=
- \ i =
) | | =
o o2
— 1 =
= 7 |
& [ Ve G 5
5 =
] &
1]
/ -

R e S e
30 3.5 40 45 50  C:Thoigian =
A: pH (gio) i = A: pH

N
100 300

Hinh 4. Do thi biéu dién sy anh huéng cia pH va thoi gian dén hiéu sudt hap phu kim loai Cd
V6i khoi lwong Diatomite = 1,0 g (dang 2D: hinh a, dang 3D: hinh b).

Duya vao hinh 4, phuong phép dap g bé mit thé hién dinh cao nhét hay gia tri hi¢u suat hap
phu ctia kim loai Cd tbi uu 1a 90,66% tai pH = 3,8 va thoi gian 1a khoang 2,1 gio. Nhu vay, voi
khéi luong 1 g diatomite, hiéu sudt hap phu chi tip trung vao mot diém pH va thoi gian nhét
dinh, pH cao hon 4 s& 1am giam hoat tinh hip phu cua vat lidu, thoi gian hip phu qua lau gay
hiéu mg dich chuyén cation Cd ra méi truong ngoai.

a) Y =H: Higu suit hip phy Cd (%)
3.0 7 - z
=
s \ -
/ =
25+ | / \ | || &
= | | \ o
% | |Le|.’ | e
= Y] I5_'- ] [BhEE] el | Z
T2 J P feh] X
g =
g 15 =
([

Lo e - -~ -

30 35 4.0 45 50 C: Thii gian
A: pH (giiv)

Hinh 5. Do thi biéu dién s danh huéng cia pH va thoi gian dén hiéu sudt hap phu kim loai Cd
Vv6i khoi lwong Diatomite = 2,0 g (dang 2D: hinh a, dang 3D: hinh b).

Hinh 5 cho thiy bé mit dap ung thé hién dinh cao nhét (gia tri hiéu sut hip phu cua kim loai
Cd t6i wu) 1a 97,88% ung v6i pH = 4,0 va thoi gian 1a khoang 2,1 gio. Khi ting ham luong
diatomite 1én 2 g, kha ning hap thy cation Cd cung tang theo va diéu kién xtr Iy nhu pH hay thoi
gian thay d6i khong déng ké.

a) ¥ = H: Hiéu suat hiip phu Cd (%)

30 —
25/ / ';I I| C
'.E [ I'I E
=Y s )
= | / =
5] | ) | | 2
& 20 4| EF - i
g ) . z
11 (8% :
& i =1 i
g =
=
{ [
T\, A "
10— — P VA S S §
30 35 40 4,5 50 C:Thii gian

¥ R - A pH
A: pH (giir} o

Hinh 6. Do thi biébg dién sw anh hudng ciia pH va thoi gian dén hiéu sudt hdp phy kim loai Cd
vai khoi luong Diatomite = 3,0 g (dang 2D: hinh a, dang 3D: hinh b).
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Két qua hinh 6 cho thdy bé mt dép tmg thé hién dinh cao nhat (gi trj hi¢u suat hap phu cia
kim loai Cd t6i wu) 1a 16n hon 99,29% tai pH = 3,7 va thoi gian la khoang 2,1 gio.

’C") day, ca ba yéu t6 khoi luong Diatomite, pH va thoi gian déu c6 anh hudng qua lai dén hiéu
suat hap phu kim loai: khi khoi lugng Diatomite; pH va thoi gian tang thi hi¢u suat hap phu kim
loai Cd ciing tang theo va sau khi dat di€ém toi vu thi ngugc lai, n€u khoi lugng, pH va thoi gian
tang thi hi€u suat hap phu c6 xu hudng giam.

3.4. T6i wu cac thong sb sir dung phwong phap bé mit dép img

Tuy thudc vao myc dich tmg dung thuc tién, nhiing yéu cdu va mirc 46 quan trong khac nhau
dugc ap dung trong viée t6i uu héa qué trinh hip phu. Trong nghién clru nay, cac thong s6 pH,
khdi lugng Diatomite va thoi gian duoc ap dat tiu chuan vé d6 yéu cau va muc quan trong nhur
trong bang 6 dudi day. ,O day, hiéu suat, hap phu cal} dat mirc cao va 1§h01 lugng vat liéu
Diatomite va thoi gian hap phu ¢ gia tri thap nhat c¢6 thé nham toi wu hoa dau ra, dong thoi dat
hi€u qua vé kinh té va thoi gian st dung.

Bing 6. Yéu cau va mirc quan trong doi véi cdc thong sé anh hwong khi t6i wu hoa.

Théng s & anh hueong YeL;th‘ladL; ky Glg’:f (i;lgn Glto;zéﬁan Ml;}:gzgan Gia ut;l 101
pH - 3 5 - 3.8
Khéi lugng Diatomite | Nho nhét 1 3 1 2,22
Thoi gian Nho nhat 1 3 1 1,85
Hiéu suét hap phu Cd L&n nhat 66 99.6 5 99,12

Két qua t6i wu hoa dat dwoc hiéu suat hap phy Cd 1a 99,12% tuong tng véi gia tri pH ¢ 3,8,
khdi lugng Diatomite 2,22 g (twong duong ham luong 0,22 g/mL), thoi gian hap phu 1,85 gio.
Nhu vay, két qua nghién ctru ndy cho thdy rang, sir dung diatomite da rit ngan dugc thoi gian
hép phu kim loai ning rat nhidu véi chi 1,85 giolaco thé dat dwoc hiéu suat hip phu 1én dén hon
99%. Trong khi cic nghién ctru cing loai can thoi gian twong ddi dai voi hon 4 gio va chi dat
hiéu suit h?ip phu kim loai nang duéi 95% [9, 10, 12, 14]. Diéu nay mang lai hiéu qua kinh té 1on
cho qué trinh hip phu thyuc t& vi lién qun dén: tiét kiém nhan cong, tiét kiém ning luong van
hanh, dong thoi xir 1y dugc khdi lwong chét thai lon hon so v6i cac cong trinh hién tai.

4. KET LUAN

Nghién ctru da sir dung phuong phap dap tmg bé mit dé téi uu hoa cac thong s6 gom gia tri
pH, khdi luong diatomite va thoi gian dén qua trinh hip phu kim loai ning Cd cia vt lidu
Diatomite. Cac thong sO nay c6 anh huong doc lap cling nhu c6 sy tuong tac voi nhau va déu tac
dong dén hiéu suat hap phu Cd. Két qua chi ra rang thong sO toi wu cua nghién ciru nay la
pH = 3.8, khéi lwong Diatomite sir dung 2,22 g, thoi gian hap phu 1,85 gi¢ thi kha néng hép phu
kim loai ning cua diatomite 1 cao nhat, dat trén 99%, ddong thoi dam béao tinh kinh t& va thoi
gian st dung.

Két qua nay ciing cho thay kha nang dat hi€u qua cao cia vat li€u Dlatormte ddi voi viéc hap
phu klrn loai nang, Kkét hop véi gia thanh thap cua Diatomite thi day la nguon vat liéu than thién
va tlern nang trong viéc xu ly cac Van de 6 nhiém méi truong tai Viét Nam.

Loi cam on: Cong trinh nghién cuu nay c?‘troc sw ho tro {cmh phl va sw dung co so vat c@dt cdq
Truong BPai hoc Céng nghiép Thuc pham Thanh pho Ho Chi Minh voi hop dong so
20/HD-DCT ky ngay 05/01/2021.
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ABSTRACT
Optimization of Cd (II) adsorption by diatomite using the response surface method

Environmental protection is a high concern because the emission of human waste is
increasing which causes irreparable effects on the environment and human health. The
wastewaters contain heavy metal ions such as Cd (Il) that have a significant impact
because of their high toxicity and long-term accumulation in the body. At present, the use
of Diatomite is one of the preferred options due to its ability to effectively remove heavy
metals and low-cost adsorbent. This study was to optimize the adsorption of Cd (Il) ion
from the aqueous solution using Diatomite by the Response Surface Method via Design-
Expert software with adsorption parameters including pH, absorption time, and adsorbent
dosage. The experiments and optimization calculations showed that the adsorption
efficiency of Cd reached 99% at a pH value of 3.8, contact time of 1.85 hours, and
adsorbent dosage of 0.22 g/mL.

Keywords: Environment; Diatomite; Metal adsorption; Optimization.
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