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TOM TAT

Dé tai nghién ctu xu Iy Cr, Ni trong nuée thai xi ma vai vat liéu hap phu dugc ché tao
tir vo trau hoat hoa bang H,SO4 ¢ quy mo phong thi nghiém. Két qua nghién ctru cho thay hiéu
qua hap phu dat cao nhat dbi voi Cr 1a 82,8% va 90,7% d6i véi Ni & cac didu kién van hanh
nong d6 Cr, Ni dau vao 1an luot 13 35,73 mg/L va 54,27 mg/L, pH 6, thoi gian hap phu tdi wu
60 phut va liéu lugng chat hap phy 1a 3 g/50 mL. Mdi quan hé giira lwong chat bi hap phu trén
chat hip phu véi nﬁ)ng d6 Cr, Ni trong nudc thai ¢ trang thai can bang duoc biéu dién phu hop
qua phuong trinh dang nhiét Langmuir véi dung lugng hap phu dat cuc dai dbi véi Cr1a 0,598
mg/g va Ni la 0,835 mg/g. Tuy nong d6 Cr, Ni sau xir Iy van con cao SO Véi QCVN
40:2011/BTNMT nhung hiéu qua loai bo nong do Ni, Cr ban dau dat hon 80% cho thay
phuong phap hap phu bang cac vat liéu hap phu c6 ngudn goC tir cac phu phim trong noéng
nghiép c6 thé xtr Iy mot lugng dang ké ndng do Ni, Cr ban dau.

Tir khéa: Nudc thai xi ma, hap phy, loai b kim loai nang, than hoat tinh.

1. MO PAU

Lua 1a cdy trong than thiét, 1au doi nhat ctia nhan dan ta va nhiéu dan toc khac trén thé
gidi va 1a mot trong nam loai cay luong thuc chinh cua thé gidi, ciing voi ngd, lua mi, sin va
khoai tiy. Liia cung cap hon 1/5 toan bd luong calo tiéu thu cuia con nguoi [1]. San pham thu
duoc tir cay lua 1a thoc, sau khi xay xat thoc s& thu dugc san pham chinh 1a gao cing véi cac
san pham phu 1 cam va triu. Gao duogc st dung lam thuc phdm chinh, cic phan con lai ciing
dugc ngudi dan tan dung tr thanh nhitng vat lidu c6 ich trong doi séng hang ngay nhu cam
lam thirc 4n cho gia stic gia cam, rg, than, 14, vo triu ding lam nhién liéu ddt, chat don trong
dat ding cho nong nghiép, xay dung v.v.

Trong tt ca cac san pham phu cta qua trinh san xuat gao tir laa, vo triu duoc tng dung
nhiéu nhat. Vo trau chiém khoang 20% trong lugng hat Ita, c6 chtra khoang 75% chét hitu co
dé bay hoi d& chay. Theo Naiyaa, nghién ctru vé dic diém cua tro trau cho thay dién tich bé
mat chiém 57,5 m?/g, dudng kinh hat 3,02.10* m c6 thé ang dung trong xir 1y nudc va nudc thai
nho kha ning hap phu cac chat nhu d6 mau, kim loai ning, cac hop chat hitu co [2].

Nuée 1a ngudn tai nguyén thién nhién vo cung quy gia, la yéu té khong thé thleu duoc
cho moi hoat dong séng, san XUt ciia con ngudi va sinh vat. Nhung hién nay, nguon nuoc o
mot s6 noi da bi suy giam vé chat lwong, tham chi co noi con bi 6 nhiém do sy phat trién cua
cac hoat dong cong nghiép da tac dong tiéu cuc dén méi trudng nude. Cac hoat dong khai thac
mo, cong nghiép dién tir, Xi ma, san XUAt thép, v.v. da thai ra nguén nudc chira cac kim loal
nang nhu: Cu, Zn, Cr, Fe, Ni...va nhitng hop chat hitu co doc hai. Mot s6 kim loai can thiét
cho co thé séng nhung néu ndng d6 vuot mirc cho phép s& anh hudng dén moi trudng va strc
khoe con ngudi. DA ¢6 nhidu cong trinh khoa hoc nghién ciru vé phuwong phéap xir Iy cac ngudn
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nu6e bi 6 nhidm kim loai ning nhu phuong phéap két tua, trao ddi ion, tham thau nguoc, dién
tham tach, tuy nhién cac phuong phap nay thuong kha tén kém hodc gay ra luong bun thai
|6n. Trong khi d6 phuong phap hap phu c¢6 wu diém 1a xr Iy nhanh, chi phi thap, va dac biét
c6 thé tai sir dung vat liéu hap phu.

D3 c6 nhidu nghién ctru ché tao than hoat tinh tir cac ngudn nguyén liéu nhu b tra, ba ca
phé, bun thai, v.v. va ang dung 1am vat liéu hap phu d6 mau, ion kim loai ning va mot s6 hop
chat hitu co trong nuéc mang lai cac két qua xir Iy cao [2-9]. V6 trau tuy khong 1a vat lidu méi
nhung viée tai str dung vo trau thanh than hoat tinh va g dung Xu 1y nudce thai s€ c6 y nghia
thuc tién trong viéc su dung mot cach c6 hiéu qua nguon vo trau khong 10, dac biét doi voi
Viét Nam la mét trong sb quoc gia hang dau vé linh vuc san xut gao trén thé gidi. Trudc thuc
trang qua tai dbi voi cac bai chon lap va nhan théy duoc nhitng dic tinh sinh hoc o thé tai
ché, tai sir dung, tng (dung vo trau lam vat liéu hap phu xtr Iy nudc thai gop phan giam thiéu 6
nhiém moi truorng, ddng thoi tao ra mot loai vat liéu hap phu ré tién tir ngudn nguyén liéu phé
thai cua cay lta, “Nghién cttu xur ly Cr, Ni trong nudc thai xi ma bang vat liéu hap phu tir vo
trau” duoc thuc hién. Viéc ung dung vat li¢u hip phu tir vo triu co thé htra hen 1a mot giai
phap dap tmg dugc nhitng y€u cau xtr ly méi truong vira dem lai lgi ich cho xa hdi, gop phan
giam thiéu nguon rac thai sinh hoat tai cac bai d6 va tang gia tri sir dung cho loai chét thai nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

V6 trau duoc lay tir co sé Thanh Phat, dja chi 49 Van Than, P.8, Q.6, TP.H6 Chi Minh.
Nudéc thai xi ma dau vao ldy tai Cong ty TNHH San xuat Thuong mai Tran Hung, dia chi
duong sé 8, Khu cong nghiép Lé Minh Xuén, H. Binh Chanh. Thanh phan nudc thai dau vao
dugc phan tich tai Trung tdm Thi nghiém Thyc hanh - Truong Pai hoc Cong nghiép Thuc
pham TP.HCM véi cic thong sb va gia tri thé hién trong Bang 1.

Bang 1. Pic tinh nuée thai dau vao

Thoéng s6 Don vi tinh Gia tri QCVN 40:2011, cot B
pH - 2,3 55-9
Cr mg/L 54,27 0,5
Ni mg/L 35,73 1
Fe mg/L KPH 5
Zn mg/L KPH 3
Cu mg/L KPH 2

Két qua Bang 1 cho thdy pH, Cr va Ni déu vuot qua nhiéu lan so voi QCVN 40:2011, cot
B quy dinh vé nuéc thai cong nghiép thai ra nguon tlep nhén khong dung cho muc dich cap
nudce sinh hoat. Két qua nghién ctu ché tao vat liéu hap phu tir vo triu ung dung xt Iy nudce
thai nhiém Cr, Ni thanh cong s& mang lai hiéu qua tiét kiém chi phi ché tao vat liéu hap phu
va xur 1y chét thai.

2.2. M6 hinh nghién ciru

Quy trinh ché tao vat liéu hap phuy tir v triu va nghién ctru tng dung xtr 1y nudc thai xi
ma dugc thuc hién ¢ quy m6 phong thi nghiém tai Trung tém Thi nghiém Thue hanh - Truong
Pai hoc Cong nghiép Thuc pham TP.HCM v6i so d6 mé ta trong Hinh 1. Qué trinh hoat hoa
hoa hoc dugc ap dung dé ché tao vat liéu st dung trong nghién ciru. Hoat hoa hoa hoc xay ra
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duéi sy c6 mit cta cac chat hoat hoa xay ra phan tmg dn mon bé mit vat liéu, két qua 1am ting
ciu tric bé mat cua vat lidu hip phu [10, 11]. Cac chat hoat hoa thudong dung nhiéu nhit 1a:
CO2, H20, KOH, NaOH, ZnCl,, H3PO., H2SO4, HCI, HNOs, ... Trong qua trinh hoat hoa hoa
hoc, nguyén liéu ban dau duoc tim chét hoat hoa, say kho va c6 thé tién hanh nung ki khi dé
tang dién tich bé mit riéng cua vt liéu. Uu diém cia hoat hoa hoa hoc so véi hoat héa bang
vat 1y 1a hiéu qua hoat hoa cao hon, vat liéu hip phu c6 dién tich bé mit riéng 16n hon, nhiét
d6 hoat hoa thap hon. Trong cac chat hoat hoa hoa hoc thi H,SO4 sir dung kha pho bién va cho
hiéu qua hoat hoa khé cao, chi phi ré va dugc ung dung dé hoat hoa vo triu tng dung xir Iy
nudc thai.

Nguyén liéu vé triau

v

Pun nudc cat tir 2 - 3 gio

Sdy khé ¢ 103 - 105 °C v

Tron voi HaSO4 (ty 1€ 1:1) trong 24 gio

v

Rua v&i nude cét

v

Ngam trong dd NaHCO3 1% trong 24 gio

Loc, rira nuéc cat dén khi moi truong trung tinh

Sdy khé ¢ 103 - 105 °C i

Nghién nho, thu vat liéu d < 0,1 mm

v

Vit lidu hap phu tir vo triu

v

Nghién ciru kha ning hap phu xir 1y Cr, Ni

Hinh 1. Quy trinh ché tao vat liéu hap phu tir vo trau.

Theo Hinh 1, vé trdu ban dau dugc dun voi nudce cat tir 2-3 gior dé loai bo tinh bot con
st lai trong vo trau, sau d6 dem sdy kho ¢ 105 °C trong 2-3 gio. Vo6 trdu sau siy dugc mang
di tron déu véi axit H2SO4 dam dic 98% theo ty 16 1:1 trong 24 gio dé ting hiéu qua hoat hoa
vat liéu [2, 8], sau d6 dem rtra Vi nudc cat va sy lai & nhiét d6 105 °C trong trong 2-3 gio dé
loai bo hoan toan nudc. Dé loai bo hoan toan axit du, vo triu sau d6 duoc ngdm trong dung
dich NaHCO3 lodng 1% trong 24 gio. Sau 24 gid ldy mau rira lai bang nuée ct dén khi dat
moi truong trung tinh, tiép tuc siy o nhiét d6 105 °C dén khi mau kho hoan toan rdi mang di
nghién dén kich thudc nhé hon 0,1 mm dé tang dién tich bé mit tiép xac cua vat liéu gop phan
nang cao hiéu qua hip phu xir Iy nudc. V6 trau hoat hoa thu dugc tiép tuc wng dung nghién
ctru kha nang xir 1y Cr, Ni nudc thai xi ma.
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2.3. N§i dung nghién ciru

Dua trén co sé 1y thuyét cia qué trinh hip phu [12, 13], vo trau sau khi hoat hoa duoc
nghién cuu khd ndng xu Iy kim loai trén cdc khao sat v thoi gian, pH, khéi lugng vat ligu hap
phu, va ndng d6 chit bi hap phu ban dau. Hiéu suat hap phu duoc danh gia qua ty sb gitra nong
d6 dung dich bi hip phu va nong d¢ dung dich ban dau:

_Cp— Cep
H= % ® 100 (@)

Trong dé: H: hiéu qua hap phu (%); Co: ndng d6 dung dich ban dau (mg/L); Cev: Nong do
dung dich bi hap phu (mg/L).

Kha nang hép phu cua mét chét rin déi v6i mot chét bj hap phu dugc déc trung boi thé
dang nhict hip phu [13, 14]. Bé mé ta méi quan hé giira luong chat bi hap phu trén chit hip
phu véi ndng d6 cia nd trong chat 16ng & trang thai cAn bang trong nghién ctru sir dung hai
phuong trinh ddng nhiét phd bién 1a Freundlich, Langmuir.

Vit liéu hip phu thu dwoc sau khi hoat hoa vo trau bang H,SO4 dugc phan tich SEM,
dién tich riéng bé mat (BET) dé danh gia kha ning hap phu cua vat liéu, cac chi tiéu Cr, Ni
dugc phén tich theo Standard Methods for the Examination of Water and Waste Water
SMEWW 3111B : 2017 - xac dinh crom tong sb (Cr), niken (Ni) bing phuong phap quang
pho hap thu nguyén tir AAS 4p dung trong nudc thai, nudc ngam, nudc mat, nudc uéng, nudc
bién va nudc mura.

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich cu tric va dién tich bé mit riéng ctia vé trau hoat hoa

Vé6i muc dich ché tao vat liéu hap phu kim loai ning trong nudéc, vat liéu hap phu tir vé
trau sau khi hoat hoa bang H2SO, dugc phan tich ciu triic vat liéu bang phuong phéap kinh hién
vi dién tir quét (SEM) va dién tich bé mit riéng (BET). Anh chup SEM mau vo trau ban dau
va mau vo trau hoat tinh dugc phan tich tai Trung tam Cong nghé Viét Buc - Truong Pai hoc
Cong nghiép Thuc pham TP.HCM thé hién ¢ Hinh 2 vé6i d6 phong dai 10.000 lan va thé gia
téc (SED) 1a 5.0 kV cho thiy su khac nhau 1 rét & hai mau: mau vo trau ban dau hinh anh la
cac khoi, cac 16 rdng khit, mau vo trau sau khi hoat hoa bang H,SO, kich thuéc 16 rdéng nhiéu
va x6p. Va dé kiém ching ciu tric 16 rdng tir két qua chup anh SEM ddi véi vé trau hoat hoa,
mau vé trau hoat hoa dugc tiép tuc phén tich dién tich bé mit riéng (BET) tai Vién Khoa hoc
Vit ligu va Ung dung. Két qua cho thay v trau sau khi hoat hoa bang H,SO, c6 dién tich bé
mit riéng kha 16n 106,360 m?/g (Hinh 3), 16n hon so véi nguyén liéu vo trau ban dau chua
hoat hoa c6 BET tir 22,64 m%g - 51,2 m2/g [15], thuan lgi cho qua trinh hip phu kim loai ning
trong nudc thai xi ma [12].

Hinh 2. Anh chup SEM: (a) vo trdu chua hoat héa va (b) v6 trau hoat hoa bing H2SO4
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Hinh 3. Két qua do BET v6 triu hoat ho4 bang H,SO4
3.2. Anh hwéng cia thai gian hip phu

Thoi gian anh hudng dén 'géc d6 qua trinh hip phu, cac chit khac nhau thoi gian hap phu
cling khac nhau. Cac chat bi hap phu c6 kich thuéc 16n kho khuéch tan vao cac vat liéu hap
phu c¢6 duong kinh 16 xop nho, do d6 can thoi gian tiép xuc dai dé dat dén trang thai can bang
hap phu.

Thi nghiém khao sat anh huong cua thoi gian hap phu dén qua trinh xir Iy duoc thyc hién
v6i 50 mL mau nudc thai xi ma dugc cho vao cac ong nghiém & cac diéu kién thi nghiém:
pH 2, vo trau hoat hoa 1 g, téc d6 khudy 140 vong/phut va thoi gian diéu chinh lan luot: 15,
30, 45, 60 va 90 phuat. Két qua duoc thé hién ¢ Hinh 4a, b cho thay thoi gian ¢ anh hudng dén
nong do Cr, Ni sau qué trinh hap phu. Nong d6 Cr, Ni giam manh sau 30 phat hép phy, va tiép
tuc giam sau thoi gian hip phu 60 pht, tir 60-90 phut qua trinh hap phu can bang, phu hop
v6i mot sé nghién ctru trude dé [2, 7, 8, 16] ciing cho két qua thoi gian hap phu tot nhit tir
60 phut va dat trang thai can bang ¢ 90 phit. Do do6, 60 phut 14 thoi gian hap phu ti wu trong
nghién ctru nay va dugc sir dung trong cac thi nghiém tiép theo xem xét anh huong cua pH,
lwong chat hap phu va nong do chat bi hap phu.

15 78

77

%lo g 76

) 575

g 274

on 5 @

8 T 73
Z

72

0 71

15 30 45 60 90 15 30 45 60 90
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Hinh 4. Anh huong cua thoi gian hap phu dén: (a) nong do va (b) hiéu qua xir 1y Cr, Ni.
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3.3. Anh hwéng cia pH dén qua trinh hip phu

Sy thay doi cua pH méi trudong dan dén sy thay ddi vé ban chat cua chat bj hap phu,
cac nhom chirc bé mat, thé oxy hoa khir, dang ton tai caa hop chat d6 va anh huong dén
kha nang hap phu cua vat ligu [13]. Tir két qua xac dinh thoi gian hap phu tét nhat & thi
nghiém trén, khao sat anh hudng cta pH dén hiéu qua hap phu voi cac diéu kién thi nghiém:
Vmiu = 50 mL, vat liéu hap phu 1g, téc do khuay 140 vong/pht, thoi gian hap phu 60 phut,
pH duoc diéu chinh lan luot: 2, 3, 4,5,6,7,8, 9 bang dung dich NaOH 0,1N cho vao tryc tiép
cac cdc thi nghiém dén khi dat cac gia tri pH thiét ké. Két qua Hinh 5a, b cho thiy nong do Cr,
Ni giam manh ¢ pH 6 va tai d6 hiéu qua xir 1y Cr, Ni 1an luot 81,3% va 90,5%. Néu tiép tuc
nang pH hiéu qua xir 1y thay doi khong dang ké va ngoai ra & pH cao s& xdy ra trudng hop cac
ion Ni, Cr bét dau tao két tua hydroxit dan dén qua trinh hap phu kho khan [13, 17]. Co ché
loai bo Cr, Ni bing phwong phap hap phu luc nay bi anh huong boi cac ion kim loai nang chua
bi hydrate hoa hoan toan, dic biét d6i voi Cr va Ni khi & nong do < 10 mg/L s€ tao két tua
hydroxit manh liét khi pH > 9 [10] nén & mirc pH 8 - 9, ndng d6 Ni, Cr trong mau c6 chiéu
huéng ting nhe do qua trinh hydrate ho4 chwa hoan toan va can tro sy hip phu kim loai ning
trén vat liéu nghién ctu. pH 6 1a pH tdi uu dugc sir dung cho céc thi nghiém tiép theo.

20 100
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=
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Hinh 5. Anh huong cia pH dén: (a) nong do va (b) hiéu qua xu 1y Cr, Ni.

3.4. Anh hwéng cia liéu lweng vat ligu hip phu

Dién tich bé mat 1a mot trong nhimg dic diém quan trong nhat anh hudong dén hiéu qua
hip phu. Kha ning hap phu ciia chat hap phu rin noi chung ty 1& thuan véi dién tich bé mat
chat hap phuy, ttc 13, sy hip phy tang 1én khi ting liéu lugng chat hap phu [11, 13]. Thi nghiém
khao sat anh huong cia khoi luong vat liéu hap phu duoc tién hanh bang cach thay déi khoi
lwong vat liéu hap phu tir 1, 2, 3, 4, 5 g ¢ cac diéu Kién thi nghiém pH 6, thoi gian hip phu
60 phut, toc do khuay 140 vong/phiit. Két qua khao sat dugc trinh bay trong Hinh 6a, b.

8 95

= ;
ED 6 90 ?
E S e
g4 < 85 7
o0 ] é
£ 2 b
2 Z 80 ?/;
?
(@ 1 2 3 4 5 by 1 2 3 4 5
Cr Ni Luong chat hap phu (g) Ni @Cr Luong chét hip phu (g)

Hinh 6. Anh huong caa lugng chat hip phu dén: (a) ndng do va (b) hiéu qua xu 1y Cr, Ni.

Két qua Hinh 6a, b cho thay lidu lwgng chat hip phu anh huéng dén hiéu Qua xtr ly, hiéu
qua tang khi ting lwong chat hap phu, tuy nhién su thay ddi khong dang ké dén trong nghién
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ctru nay, & mirc 3 g/50 mL nudc thai xir Iy hiéu qua hap phu dat tét nhat khoang 82,7% dbi
V6i Cr va 90,7% d6i v6i Ni. Didu nay cé thé giai thich 1a do ban chat cua chét hap phy, chat
bi hap phy, va anh hudng cuaa tinh chon loc, canh tranh hap phu cua vat liéu, nhitng chat co
ban chét gidng nhau twong tic manh hon cac chat co ban chat khac nhau. Vo trau hoat hoa
bang H2SO. ban chét 14 hydrocacbon- chat khong phan cuc, sy tuong tic ciia nhom ion kim
loai dién ra yéu hon so v&i cac nhom khéc cung loai [12, 13].

3.5. Anh hudng ciia ndng dd kim loai ning ban dau

Twong tu cac thi nghiém khao sat trén, thi nghiém khao sat anh huong cia ndng do kim
loai ning ban dau dwoc tién hanh bing cach thay ddi nong d6 kim loai ban dau dbi vai Ni tir
54,27 - 74,27 mg/L va d6i vai Cr tir 35,73 - 55,73 mg/L, khdi lugng vat liéu hap phu 3 g/50 mL,
pH 6, thoi gian hip phu 60 phut, toc do khuay 140 vong/phut. Két qua khao sat duge trinh bay
trong Hinh 7a, b.

LANGMUIR FREUNDLICH
50 ,500

45 y=1617x7.778
R?=0,996
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=~ 35 91,00 5 -,600 -,480 -,200 ,00
iy y=1.197x+5.777 £
g 30 R? = 0.990 y£4,1035x +1,4453 500
2
25 y = A.1042x + 2.6399 R'=0.7673
2
20 Ce (mg/L) R~ =0.9517 -1,000
10.00 15.00 20.00 25.00 30.00 35.00 40.00 InCe (mg/L)
@ (b)

Hinh 8. Dudng dang nhiét hap phu Langmuir va Freundlich cua Cr, Ni sau hap phu.

S ligu thuc nghiém Hinh 7a, b cho thy khi ting ndng do, dung luong hap phu cua vat
liéu tang. D€ xem xét sy phu thuoc caa dung lugng hap phu theo nong d6 Cr, Ni dugc hap
phy, so liéu thyc nghiém da dugc st dung dé lap duong hap phu dang nhiét pho bién la mo
hinh Langmuir va m6 hinh Freundlich.

Tu gid tri R2cho thdy mo hinh hap phu ding nhiét Langmuir mo td tuong dbi chinh xac
qua trinh hap phu Cr, Ni cua vo trau hoat hoa HzSO4 Phuong trinh hap phu Langmuir dugc
viét lai co dang ~¢ =1,617C, + 7,778 dbi véi Cr Vaq— = 1,197C, + 5,777 d6i véi Ni. Dung

lwong hap phu Cu:c dai d6i véi Cr 13 qmaxcn = 0,598 mg/g, va hing sé cua mé hinh Langmuir
1a Ky cry = 0,215 L/mg va ddi véi Ni 1a qmaxviy = 0,835 mg/g, Kiniy = 0,207 L/mg.

Két qua nghién ctru ciing dugc so sanh véi mot s6 nghién ciru khac cung phuong phap
dugc trinh bay ¢ Bang 2 cho thiy hiéu qua khir Cr, Ni bang phuong phap hap phu trén vo trau
hoat hoa bang H,SO4 twong duong véi cac nghién ctru trude d6. Mic di ndng do Cr, Ni trong
nuéc thai sau xir 1y van con cao so véi QCVN 40:2011/BTNMT nhung da giam thiéu mot
lwong rat dang ké Cr, Ni trong nudc thai ban dau (hon 80% duoc loai bo) va két qua nay s&
tao diéu kién cho cac phuong phap xu ly ké tiép tiép tuc xir 1y dat quy chuan cho phép trudc
khi thai ra nguon tiép nhan ciing nhu giam chi phi xtr Iy béc 2 va mang lai sy an toan trong
qua trinh van hanh h¢ thong Ngoai ra mot uu diém cua vat ligu hap phu ting dung trong nghién
ctru 1a vo trdu: vat lidu ré tién, dé kiém, voi hiéu suat xtr Iy hon 80% c6 thé duge xem nhur 1a
maot phwong phéap ap dung trong xt Iy nuréc thai bi nhiém ham lwgng KLN cao. Véi tinh hinh
tai nguyén khoang san dang ngay cang khan hiém, viéc xtr 1y nudc thai chira ham luong KLN
I6n bang phuong phap hip Pphu véi vt liéu chi phi thip s& giam chi phi vén hanh, c6 thé thu
héi cac kim loai ¢6 gia tri rit c6 y nghia d6i véi méi truong va kinh & xa hoi.
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Bang 2. So sanh két qua nghién ctru véi mot s nghién ciru da cong bd

Vit liéu hap phu Thong s6 van hanh t6i vu Két qua Tac gia
Bi ca phé hoat hoa bang | - pH 3; - Hiéu qua: 70,2% [16]
E;hanr‘]’l VFé H|2I~°I’O4 g dung | _Thi gian: 90 phit; - Phuong trinh dng
P phu Fe (1) - Néng do Fe(lll) = 10 mg/L | Nhiét Langmuir
- Omax = 7,3mg/g
Bi ca phé hoat hod bang | - Nong do Pb?* = 30 mg/L; - Hiéu qua: 69,5%; [18]

H3POs 10% va tng dung

; - Luong chét ha
kha nang hip phu fon ppzs |~ ond CHatRap

- phu: 0,15g;
- Thoi gian: 60 phut.
V6 trau hoat hoa & 950 °C, | - Nong d6 Cd, Pb = 100 mg/L; | - Pat theo tiéu chuan cua [7]

ung dung xu ly Cd(ll), -pH 4: EPA
Phb(Il) ’

- Thé tich xtr 1y: 100 mL;
- Luong chét hap phu: 30 g

V6 ca phé hoat hoa bang | - Nong do Cr (VI): 80 mg/L; | - Hiéu qua hap phy dat [8]
H3PO4 va nung & 550 OC, - Thoi gian: 60 phﬁt 98,19%,
loai bo Cr (V|) - ’ - Phuone trinh
- Luong chét hap phu: g’
Langmuir;
3¢/100 mL;

. . - Omax = 5,26 mg/g.
- Toc d6 khuay: 200 vong/phut Gmex 99
Bi tra, ba ca phé, xuong ca, | - Nong do Pb: 10 -100 mg/L; | - Hiéu qua: 70-100% lan [5]
than hoat tinh va ng dung luot than (100%), tra
xtr 1y Pb(11) (97%), ba ca phé
(88%), xuong ca (76%).

4. KET LUAN

Nghién ctru di tdng hop thanh cong vat liéu hap phu tir vo trdu hoat hod bang H,SO, duoc
thé hién cac két qua phan tich hinh anh céu trc vat lieu SEM, dién tich bé mit riéng BET la
106,360 m?/g. V6 trau hoat hoa sau d6 dugc tng dung dé khao sat hiéu qua xir Iy Cr, Ni trong
nuéc thai xi ma bang phuong phap hap phu. Két qua nghién cttu cho thay hiéu qua xur 1y dat
hon 80% cho ca hai ion kim loai Cr va Ni & cac diéu kién thi nghiém pH 6, thoi gian hap phu
60 phut, liéu luong chat hap phu 3 g9/50 mL, toc do khuay tron 140 vong/phut va moi quan hé
gitta lvong cht bi hdp phu trén chét hap phu véi nong d6 cua Cr, Ni trong nudce thai & trang
thai can bang dugc biéu dién phu hop qua phuong trinh dang nhiét Langmuir véi dung lugng
hap phu dat cuc dai ddi véi Cr 1a 0,598 mg/g va Ni 1a 0,835 mg/g. Tuy nong d¢ Cr, Ni sau xir
ly van chua dat so voi QCVN 40:2011/BTNMT nhung hiéu qua loai bo nf)ng do Ni, CR ban
dau dat hon 80% da cho thiy xt Iy mot lugng dang ké nong d6 KLN ban dau dua vao xir 1y.
Tir két qua nghién ciru nay nhom s& tiép tuc nghién ctu sau co ché loai bo Cr, Ni; két hop
phuong phép trung hoa két tiia dé loai bo hoan toan Cr, Ni sau hap phy; va nghién ctiu sy 1o
ri Cr, Ni trong vat liéu hdp phu va kha ning tai sir dung cua vat liéu hap phu. Viéc sir dung vat
liéu hap phu tir vo trau hoat hoa bang H,SO4 trong qué trinh xir Iy nguén nudc bi 6 nhiém kim
loai nang c6 nhiéu uu diém. Tan dung ngudn phé thai tir cac nha may, xi nghiép san xuat laa
gao mang lai loi ich cho x4 hdi va gop phan giam thiéu chat thai dé bao vé mai truong.
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ABSTRACT

REMOVAL OF Cr, Nr FROM PLATING WASTEWATER BY ADSORPTION
USING RISE HUSKS

Ngo Thi Thanh Diem
Ho Chi Minh City University of Food Industry
Email: diemntt@hufi.edu.vn

Study on removing Cr, Ni in plating wastewater by adsorption method with adsorbent
materials made from rice husks that activated by H,SO, at laboratory scale. The results showed
that adsorption efficiency reached the highest 82.8% of Cr and 90.7% of Ni under operating
conditions: Cr, Ni concentrations were 35.73 mg/L and 54.27 mg/L respectively, pH 6,
adsorption time was optimal 60 minutes and adsorbent dose was 3 g/50 mL. The relationship
between amount of adsorbed on the adsorbent with the concentration of Cr, Ni in equilibrium
was properly expressed through the Langmuir isothermal equation with the maximum
adsorption capacity for Cr was 0.598 mg/g and Ni was 0.835 mg/g. Although the concentration
of Cr, Ni after treatment has not reached the level of QCVN 40: 2011/BTNMT, but the removal
efficiency of the initial concentration of Ni, Cr more than 80% has shown that it can handle a
significant amount of Ni, Cr is initially treated by adsorption method.

Keywords: Heavy metals, plate wastewater treatment, activated cacbon, adsorption.
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