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NGHIEN CUU UNG DUNG SET KAOLIN VA VO TRAU
LAM VAT LIEU LQC NUGC DUOI PAT
NHIEM MANGAN

Tir Thi Cim Loan', Hoang Thi Thanh Thity!, Ha Thi Thu Trang!

Tém tat: Bai bdo trinh bay két qud sir dung hon hop sét kaolin phéi trén véi vé trdau dé ché tao
thiét bi loc nuwde é nhiém Mn*> . Hon hop sét kaolin va vo trau dwoc dinh hinh & dang chau loc voi
1y 1é sét kaolin: vo trau (75:25%) ¢ nhiét @6 nung 1.000 °C. Két qua thi nghiém véi ham heong Mn?*
dau vao 5,02 0,5 mg/L cho thdy sau khi loc, ham heong Mn** dd giam xuong 0,32 mg/L (xdp xi véi
gid tri cho phép ciia mede uéng QCVN 01:2009/BYT la 0,30 mg/L). Két qud nghién ciru dd khang
dinh hiéu qua cua cac thiét bi loc lam tir sét kaolin két hop voi vo trau dé xir Iy hiéu qua cac nguén

nudc dudi dat 6 nhiem Mn*.

Tw khéa: Sét kaolin, vo trau, mangan, vdt liéu loc, nuwoc dwdi dat.

Ban Bién tap nhan bai: 12/2/2020

1. Mé dau

Hién nay, ngudn nudc sir dung cho sinh hoat
0 nudc ta duoc khai thac tir nudc mat va nudc
dudi dat. Trong d6, nudc dudi dat (NDD) cép cho
d6 thi chiém 40%, noéng thon chiém 70 - 80%.
Tuy nhién, ham luong Mn trong NDD ¢ mot sd
khu vyc d3 vwot quy chuin QCVN 09 -
MT:2015/BTNMT (0,5 mg/L). Vi du nhu ¢ Ha
Noi (1,26 - 2,8 mg/L) [6]; huyén Vinh Pht, tinh
Binh Duwong (3,57 mg/L) [8]; TP.HCM (ting
Pliocen gitra (0,80 mg/L) va va Pliocen ha (0,95
mg/L) [4]. Trén dia ban tinh Quang Nam ciing da
phat hién mot s6 mau di bién c6 ham lugng Mn
tir 2,53 dén 4,40 mg/L [5]. Trong cudc séng Mn
la nguyén t6 vi luong can thiét cho nhu cau dinh
dudng hang ngay (30 - 50 pg/Kg trong luong co
thé). Tuy nhién ¢ ndng do cao Mn sé tré nén doc
hai. Khi nhiém Mn lau ngay s& gay anh huong
dén strc khoe cia con ngudi, ¢6 thé gy ra hoi
chung duoc goi 1a “manganism”, gay anh hudng
dén hé than kinh trung wong, bao gdm céc triéu
chimg nhu dau dau, mét ngu, viém phdi, run chan
tay, di lai kho khan, co thit co mat, tim than phan
ligt va tham chi gay do giac [6].
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Mn cling nhu cac kim loai khac co thé duoc
loai bo trong nuéc bang cac phuong phép truyén
thong nhu oxy héa bang oxy khong khi, oxy hoa
bang hoa chat, phuong phép sinh hoc, hap phu,
v.v. Phuong phap oxy hoa bang O» khong khi, k¥
thudt van hanh don gian, chi phi trung binh duogc
ung dung ¢ quy mo ho gia dinh hoac cong nghi¢p
nho véi ham lwong Mn dau vao thap, hiéu qua
oxy hoa thép néu trong nudc t6n tai nhiéu chét
nhu H»S, NH; hoic tap chét hitu co. Phuong phap
oxy hoa bang cac hoa chat nhu Clor, Ozon,
KMnOs, H20: ¢6 hiéu sut xir 1y cao, co thé loai
bé Mn & ham lugng cao ké ca trong truong hop
nude c6 nhiéu chat 6 nhiém khac. Tuy nhién
phuong phap nay co chi phi dau tu ban du cao
va k¥ thuat van hanh phuc tap so voi phuong
phap oxy hoa bang oxy khong khi. Phuong phap
sinh hoc 12 vi sinh vét sir dung mot phan mangan
lam chit dinh dudng cho qua trinh ting truong
va chu yéu la chuyén hoa Mn (II) thanh Mn (IV)
dudi dang MnO; két tia bam trén bé mat vat liéu
loc, day la giai phap than thi¢n vdi moéi truong
nhung téc do phan Gng twong ddi cham [7].
Chinh vi vy, hap phy di tré thanh mot giai phap
hop 1y do ¢6 nhiéu wu diém: hiéu qua xir Iy cao,
gia thanh ré, quy trinh cong nghé don gian. Co
rat nhidu loai chat hip phu ty nhién hodc bién tinh
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hoac téng hop da dugc st dung. Vi du nhu than
hoat tinh 12 mot chit hap phu truyén thong da
duoc st dung rat rong rai. Tuy nhién, do gia
thanh cao va yéu cau k¥ thuat phtic tap dé ting
hiéu qua hip phu cac chit 6 nhiém v6 co nén
cacbon hoat tinh chu yéu st dung dé xur 1y nuée
thai cong nghiép. Va mot trong nhitng san pham
canh tranh do gia thanh va hiéu suét xir Iy chinh
la cac khoang sét ty nhién nhu montmorillonite,
zeolite va kaolin. Cac nghién ciru d trién khai da
ching minh kaolin 1a mét vat li¢u hép phu tu
nhién c6 hiéu qua dé loai bé Mn trong nudc dudi
dat. Dawodu va cs (2014) da trién khai thi
nghiém khao sat kha nang hip phu Mn?" ctia sét
kaolin tir Nigeria. Két qua cho thiy kha nang hap
phu Mn?* ¢6 thé 1én dén 111,11 mg/g [1]. Tuong
tu, trudc d6 nghién ctiru cua Yavuza cling cho
thay kaolin 1 mot vat liéu hap phy trién vong d6i
véi Mn (0,446 mg/g) va cac kim loai khac [5].

Trong nghién cuu trude day cua Loan va cs
(2019) [10] d4 nghién ctru ché tao dugc chén loc
tir hdn hop sét kaolin va vo trdu. Hon hop duoc
tao hinh du6i dang chén gbm st dung tich 50 mL,
bé day thanh chén 0,5 cm. Nghién ctru nay da xac
dinh diéu kién tao hinh va nhiét d6 nung chén loc
t6i wu tir 900 - 1.100 °C. Tuy nhién, do kich thudc
cua vat liéu loc qua nho nén thoi gian loc rat
cham. Chinh vi vdy, muc tiéu cua giai doan
nghién ctru nay 1 tiép tuc cac thi nghiém véi quy
md 16n hon dé co thé tién t6i tmg dung trong thuc
té xtr Iy nudc dudi dat bi nhiém Mn.

2. Phuong phap nghién ctru

2.1. Nguyén li¢u

- Sét kaolin dd qua ché bién ctia Cong ty KT
& CB KS Tan Uyén FiCo va vo trdu dugc cong
ty TNHH Hoa Kién Nhan (Pong Thap) cung cap.
Ca hai vat lidu duoc nghién bang cbi va chay s,
sau d6 cho qua ray kich thude 16 0,25 mm [2].

- Nu6c méu thi nghiém 1a nuée giéng co bd
sung Mn?" duéi dang mubi MnSO4. H:0 99%,
(Scharlau, Tay Ban Nha) c6 ham lugng Mn?*
khoang 5,0# 0,5 mg/L, nudc giéng dugc st dung
khong chira Mn?** (CMn < GHPH).

2.2. Tao vit li¢u loc

Nghién ctru nay 1a budc phat trién tiép theo
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cua nghién ctru giai doan trudce [10], do d6 qua
trinh tao hinh vat li¢u cling qua céc giai doan nhu
sau:

a. Tao hinh dang chau loc tir khudn thach cao
v6i hdn hop sét kaolin va vo trdu co trong lugng
la 1.000 g, voi kich thudc cu thé: chiéu cao 12
cm, duong kinh miéng 15 cm duong kinh day 10
cm va bé day thanh chdu 1 cm (Hinh 1);

b. Bay hoi nuéc hoan toan chiu loc bang tu
sdy & 100 °C. Sau do, 1ay chdu loc ra khoi khuén
thach cao trudc khi dua chau loc vao 16 nung;

c¢. Nung & nhitng nhi¢t d¢ 900 - 1.100 °C.

Hinh 1. Chdu loc sau khi nung

2.3. M6 hinh thi nghiém

2.3.1. Khao sat ty l¢ pho”'i tron vat lieu hd'p phu
phu hop

Trén co s& nghién ctru trude day cua Loan va
cs (2019), cac ty 18 phdi tron & nghién ctru nay
giita sét kaolin va vo trau theo khdi luong nhu
sau: TN1 (90:10), TN2 (80:20), TN3 (75:25),
TN4 (60:40) va TNS (50:50) % [10]. Cac chau
loc nay duoc nung ¢ cung nhiét do 1a 900 °C.

2.3.2. Khao sat anh huong cua nhiét do nung

Trén co s& xac dinh ty 18 phéi tron thich hop
(thi nghiém 2.3.1), tién hanh céc thi nghiém dé
khao sat anh hudng ctua khoang nhiét d nung tir
900 dén 1.100 °C [10] dén hiéu qua xir Iy Mn?*
trong NDD.

2.3.3. Bé xudt mé hinh loc nude nhiém Mn**

Tir két qua nghién ctru 2.3.2 @€ xuit mo hinh
thi nghi¢m (chau loc) phu hop dua trén cac co sé
sau: (i) hiéu qua xu Iy Mn?, (ii) Piéu kién ché
tao chau loc on dinh va (iii) gi thanh.

2.3.4. Hiéu quad hdp phy Mn**

Cong thirc tinh toan hiéu qua hip phy Mn?*
duoc trinh bay & cong thuc (1), cu thé nhu sau:

1) - S=Cevi00,

v

(1
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Trong d6 C. 1a ndng do ion Mn2* trong mau
dau vao (mg/L); C: la ndng d6 ion Mn?* trong
mau sau loc (mg/L).

Két qua xac dinh hiéu qua xir 1y cia mdi mo
hinh thi nghiém duoc theo ddi kiém tra trong
khoang thoi gian 0 - 24 hoac 48 gio.

2.3.5. Phwong phap phdn tich - Thi nghiém

a. Ham lugng Mn?* trong nudc dugc phan
tich theo Standard Methods for the Examination
of Water and Wastewater (SMEWW 3500-Mn
(B):2012).

b. Luu lugng nudc loc cua vat licu hép phu
dugc xac dinh thong qua lugng nudc thu dugce
sau mdi gior loc trong diéu kién nude duge xir Iy
duoc cho vao lién tuc dam bao thé tich nude
trong chau loc l1a nhu nhau trong thoi gian loc.

3. Két qua va thio ludn

3.1. Anh hwéng ty 1é phoi trén giia sét
kaolin va vé trdu lam vit liéu hip phu

Qua két qua thi nghiém (Hinh 2) cho thay luu
luong loc va hiéu suat hip phu Mn?* ting ty 18
thuan voi luong trau phéi tron ¢ ca hai dang chau
cling nhur chén. Chi c6 mot ngoai 1¢ 1a hdn hop
v6i ty 18 (50:50%) c6 hiéu suét xtr 1y thap hon
so voi ty 1€ (60:40%).

O thi nghiém dang chau cho hiéu qua xir Iy
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Mn?* dao dong khoang 79,4 - 75,4% tuong ing
v6i lwong vo trdu cho vao tir 10 - 25%. Két qua
nay ciing twong ty nhu mo hinh thi nghiém dang
chén trude day (85,65 - 84,04%).

O ty 18 vo trau 50% (TNS5 - Hinh 2a, TN5 -
Hinh 2b) téc d6 loc rat nhanh twong tmg 1.021
mL/gid, 116,67 mL/gio, nhung kha ning hip
phu Mn** khong t6t, ham lugng Mn** con lai
tuong tmg (0,69; 0,95 mg/L) déu cao hon so véi
tiéu chudn nuéc giéng QCVN 09 -
MT:2015/BTNMT (< 0,5 mg/L). O cac md hinh
c6 ham lugng sét kaolin cao (90, 80 va 75%) thi
lwu lwong loc kha cham 1an lugt 1 4,4; 5,0; 10,5
mL/gio. Tuy nhién, khi ty 1& sét giam di
(60:40%) va (50:50%) Iuu luong loc tang nhanh
turong Gmg gp 64,85 va 97,23 lan so véi ty 18
(75:25%) (Qioe 10,5 mL/gid). Theo nghién ctru
truge ddy di cho thay khi nung ¢ nhiét do trén
600 °C, chét hitu co trong vo trau bi phan hay
tao thanh hdn hop SiO: va cacbon vo dinh hinh
c6 cau triic xOp, rong tao ra khoang tréng kha 16n
nén tuy toc do loc tang [9]. Nhung khi lugng triu
1én dén 50% thi téc do loc qua nhanh (1.021
mL/gi®) da 1am giam thoi gian tiép xtic giira vat
liéu hdp phu va chat bj hdp phu dan dén kha ning
lam giam hi€u qua xtr Iy cua chau lgc.

e Hidusuit (%) =====Luulurong(ml/gid)
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Hinh 2. Hiéu qua xur Iy Mn** 1ting voi mé hinh loc dang chdu (a), dang chén (b)

Tom lai, voi ty 18 sét va tréu (60:40%) 1a ty 18
¢6 hiéu qua xir Iy Mn2* cao nhit, twong tng
90,4%. Ham lugng Mn?* con lai trong mau thi
nghiém (0,48 mg/L). Bén canh d6 luu lugng loc
dat 681 mL/gio/Kg vat liéu loc xép X1 S0 vOi cac
san phém loc nudc hi¢n nay. Vi du nhu san

pham cia cong ty Hung Thinh dat hiéu qua 322
- 677 mL/gio/Kg dat sét. Ty 1& nay duogc lya
chon dé trién khai thi nghiém khao sat anh
hudng cua nhiét do nung. Ngoai ra, nhom nghién
ctru ciing chon thém hén hop ty 1¢ sét cao hon
(75:25%) dé thi nghiém. Ly do chon ty 1&
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(75:25%) dua trén két qua thi nghiém trude day
& md hinh chén da cho thdy cung ty 1& sét: trau,
luu lugng loc tang khi nhiét do nung tang [10].
Thém vao d6, & ty 18 nay sur dung it vo trau hon
thi kha nang tron déu hdn hop va su két dinh
giita hai vat lidu sé t6t hon.

3.2. Anh hwéng ciia nhiét dp nung

Két qua nghién ctru trude ddy ciia Loan va cs
(2019) di cho thay hiéu qua xtr Iy Mn?* ting ty
1& voi nhiét d6 nung trong khoang tir 900 dén
1.100 °C. Do d0, chau loc da dugc nung thu
nghiém ¢ nhiét d6 > 900 °C. O diéu kién 1.000
°C thi cac chdu loc van duoc dinh hinh tdt. Tuy
nhién, néu tang nhiét d6 nung dén 1.100 °C thi
cac chau loc co ty 1€ trdu > 25% déu bi nut (Hinh
3). Nhu da néu ¢ trén, nhiét d§ nung qua cao da
anh huong dén cu trac vat liéu loc.

Hinh 3. Chau loc dwoc nung o 1.100°C

Qua két qua bang 1 cho thay véi ty 1& phdi
tron (60:40%) va nhiét do nung 900 °C c6 luu
lwong loc ciing kha tét (681 mL/gid). Tuy nhién,
lru luong nay van thap hon khi vat liéu duoc
nung & nhiét d6 1.000 °C (1.180 mL/gid). O ca
hai mo hinh thi nghi¢m dang chén va dang chau
déu cho théy khi nhiét do tang thi luu lugng loc
déu tang. Nhu di trinh bay & trén, do trong thanh
phﬁn cua chau loc c6 mot lugng triu nhét dinh
nén khi nhiét d6 nung ting da lam ting d6 x6p
ctia chau loc va co thé da dan dén tang do 16 rong
[10]. Bé c6 két luan chinh x4c hon thi can thuc
hién cac nghién ctru xac dinh do 16 rong ciing
nhu céu tric cua vat liéu loc & cac nhiét do nung
khac nhau. Ca hai chau loc ¢ ty 1& phdi tron
(75:25 va 60:40 %) & nhiét 6 nung 1.000 °C déu
cho hiéu qua xr ly rat tot, ham lugng Mn?* trong
nudc sau xtr 1y 1an luot 1 0,32 va 0,37 mg/L.
Ham luong nay da dat xap xi yéu cau véi tiéu
chuan nuéc udng cia B6 Y t& QCVN
01:2009/BYT.

TAP CHI KHI TUQNG THUY VAN

Bdng 1. Anh hwéng ciia nhiét dé nung dén hiéu
qua xve Iy Mn** cia chdu loc

, 2+
Ty 16 sét va trdu (%) Luu luong loc Cmn?* sau lgc

(mL/gi) (mg/L)
1/. T° nung: 900 °C
(75:25) 10,5 1,23
(60 : 40) 681 0,48
2/. T° nung: 1.000 °C
(75 :25) 38 0,32
(60 : 40) 1.180 0,37

3.3. Dé xudt mé hinh loc nwéc nhiém Mn

Tir cac két qua néu trén da cho thiy néu dua
vao ba ti€u chi (i) hi€u qua xir ly Mn*", (ii) vat
liéu phéi tron ciing 1a vat liéu tu nhién dé kiém
va than thién v6i moi truong va (iii) gia thanh
thi hai mé hinh véi hdn hop sét kaolin va vo trdu
O cac ty 1€ (75:25%) va (60:40%) dugc nung &
nhiét d6 1.000 °C 1a pht hop nhat. Hai mé hinh
nay déu co hiéu qua hap phu cao (93,6 va
92,6%). Tuy nhién, néu ap dung trong thuc té thi
md hinh (75:25%) c6 nhiéu wu thé hon. Mic du
lvu luwong loc cham hon so véi mo hinh
(60:40%) (38 mL/gio) nhung kha ning dong
nhat hdn hop sét va vo trdu don gian hon. Vi néu
sir dung hon hop (60:40%) thi doi hoi sét va trau
phai duoc tron déu, néu hdn hop khong dong
nhét s& din dén bé mat chau loc c6 do r5ng
khong ddng déu, hiéu sudt hap phu Mn?*" s&
giam.

Tom lai, két qua nghién ctru da xac dinh duoc
cac thong s6 co ban ctia md hinh loc Mn?*. Mot
chau loc vai kich thude 10x15x12x1 (cm) dugc
ché tao tir hdn hop sét kaolin:vo trau voi ty 18
(75:25%) ¢ nhiét d6 nung 1.000 °C 1a md hinh
hiéu qua, c6 thé sir dung dé loai bo Mn?" trong
nude ngam, bao vé strc khoe cong dong.

4. Két ludn

Két qua nghién ciru cho thdy hdn hop sét
kaolin va vé trau co thé duoc phéi tron dé ché
tao cac vat liéu loc nham loai b6 Mn?* trong
nude dudi dat. Khéi luong vat liéu hap phu va
nhiét d6 nung 12 mot trong nhitng yéu té anh
huéng dén hiéu qua xir Iy Mn?" trong nudc ciing
nhu lvu lugng loc. Luu luong loc tang ty 1€
thudn voi khoi lwong vo trau phdi tron véi sét
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kaolin. M6 hinh chau loc tir ty 1& hon hop sét
kaolin: vo trdu (75:25%) va nung & nhiét do
1.000 °C di cho thay kha nang hap phu Mn kha
t6t. Ham lugng Mn? ban dau (5,0 0,5 mg/L)
da giam dén 0,32 mg/L. ham lugngMn?* sau xir
ly dat chat luong nuéc ngdm QCVN 09 -
MT:2015/BTNMT (< 0,5 mg/L) va xap xi gi4 tri
gidi han cua tiéu chudn nudc ubng
QCVNO1:2009/BYT (< 0,3 mg/L). Céc vat li¢u

BAI BAO KHOA HQC

sét kaolin va vo triu st dung trong nghién ctru
déu la vat lidu hép phu tu nhién, than thién moi
truong va chi phi thap. Tuy nhién, con nhiéu yéu
t6 anh huong dén hiéu qua hap phu ciia mé hinh
loc (k¥ thudt tron déu hai vat liéu, giai doan tao
hinh chau loc, bé day thanh chau,...). Do do,
trong thoi gian téi can cé nhitng nghién ctru tiép
theo dé c6 thé nang cao hi¢u sudt va img dung
md hinh loc vao thuc té.
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STUDY ON APPLYCATION OF KAOLIN CLAY AND RICE HUSK
AS SORBENT TO REMOVE MANGANESE IN THE GROUNDWATER
Tu Thi Cam Loan', Hoang Thi Thanh Thuy, Ha Thi Thu Trang'
"Hochiminh City University of Natural Resources and Environment

Abstract: This study investigates the usage of a mixture of kaolin and rice husk in order to pro-
duce a filtration device for Mn** contaminated groundwater. The mixture of kaolin and rice husk is
shaped into a filter-pot figure with the ratio (75:25) and heating temperature of 1,000 °C. After fil-
tration, initial Mn®* concentration of 5.0 + 0.5mg/L in groundwater has decreased to 0,32mg/L (ap-
proximately equivalent to allowable concentration for drinking water QCVN 01:2009/BYT, which
is 0,30 mg/L). The results of the experiment have emphasized that a high efficiency and low-price
filter device of natural clay and rice husk can be used to treat Mn** contaminated groundwater.
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