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SUMMARY

STUDY ON AND FABRICATION OF MATERIAL FROM VIETNAM
NATURE ORE TO REMOVING PHOSPHATE IN WASTE WATER
CONTAINING CHEMICAL AND FERTILIZER

Fabricated material to move phosphate ion on the basis of modified natural pyrolusit ore is a
relatively new technology. Selection of solution to manufacture material with the highly
selective and high adsorption capacity is a purpose this study. Optimal conditions such as pH,
time modified, modified environment is investigated.

The study results showed that at the values pH of 3, heat denatured at 400°C and impregnate
the material in 7% HNOj; acid was received material capable of adsorbing phosphate was the
best. SEM imaging result showed that surface morphological structure of the material was
much change after pyrolusite impregnating in acid solution. The concentration of phosphate
ions is of 10 ppm was decreased below the permitted standard (QCVN 40: 2011).

Pyrolusite material was modified by heat and chemical methods for simultaneously treating
efficiency of arsenic and phosphorus in waste water containing fertilizers and chemicals are
feasible.

Keywords: Pyrolusite ore, denatured method, waste water, fertilizer, chemical
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1. MO PAU

Ngudn nuéc thai cua nhiéu nganh cong
nghiép san xudt phan bon, hoa chit, xu ly
bé mat kim loai,... c6 chra ham luong
photphat rat cao. Theo QCVN 40:2011,
ham Iuwgng cho phép cua photpho 1a 4
mg/L. Mot s loai hinh cong nghé hién
dang duogc sit dung dé loai bo ion photphat
nhu phuong phap két tia, trao dbi ion, hap
phu 14 nhitng phuong phap hitu hiéu dé loai
bo chung trong nudc thai. Trong do,
phuong phap hip phu la phuong phap dugc
ap dung rong rdi v6i ngudn vat liéu da dang
va phong phu. St dung vat liéu c6 ngudn
géc tr nhién nhu bentonit, zeolit,
pyrolusit,...loai bo ion photphat dat hiéu
qua trén 90%.

Nghién ctru str dung cac dang oxit, hydroxit
clia cac kim loai c6 hoa tri cao dé loai bo
PO,> trong cac ngudn nudc 6 nhiém cho
thy, viéc st dung truc tiép cac hop chit
nay s€ c¢6 chi phi cao va khoé khan trong ting
dung qui m6 cong nghiép. Huong di mai
trong nghién ctru nay 1a ¢b dinh cac ion kim
loai 1én cac quang tu nhién c6 dung lugng
hip phu thip (pyrolusit) va chuyén hoa
thanh cac dang oxit, hydroxit hoat tinh cao
dé tao vat litu hép phu moéi. Khi cac ion
kim loai duoc giit trén chit mang s& lam
thay d6i tinh chat hip phu theo huéng ting
cuong d6 chon loc, nang cao tai trong hép
phu va thuin tién trong thao tic dong thoi
giam chi phi. Mt khac, sir dung cac quang
pyrolusit tur nhién sin c6 & phia bic Viét
Nam, gi4 thanh thdp va c6 kha ning tai sinh,
khong gdy 6 nhiém thir cip s& 1a mot giai
phép i wu.

Pyrolusit 13 loai khoang chét c6 nhiéu &
phia bic Viét Nam, dic biét ving Tuyén
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Quang,Cao Bang. Viéc nghién clu, s
dung trong linh vuc xuc tac, AOPs va xir 1y
moi truong ciling madi chi duwoc nghién ciru
trong phong thi nghiém. Pyrolusit chira cha
yéu 12 MnO, va Fe,0; 1a mot hdn hop lai
giita hoa tri 3 va 4, viéc dong két tua hai
oxit ndy dé chung ndm xen k& v4i nhau, tao
ra cac tam hoat dong manh. Khi hoat hoa
bé mit pyrolusit va dopping cic nguyén tb
khéc vao cing sit oxit va mangan oxit ciing
14 huéng di rit mé va c6 nhidu trién vong.
MnO, hoat dong khong nhirng 1a chat hap
phu t6t ma con co6 thé dong vai trdo nhu mot
chit oxi hoa di manh, dic biét khi ¢ dang
nano, MnO, va Fe,Os3 con ¢d cac tinh chét
wu viét khac trong xtr Iy cac dbi twong khac
nhu As, amoni,..

Pyrolusit sau bién tinh c6 kha ning xir 1y
ddng thoi photphat va cac ion khac nhu
asen, amoni, flo,... trong mdi trudng nudc
rt hidu qua. Day la hudng ché tao vat liéu
méi, hién nay rat it tai lidu cong bd. Chinh
vi vay, viéc nghién ciru, ché tao vat lidu hap
phu photphat trén co so bién tinh quing
pyrolusit dugc dat ra. Muc dich cta bai bao
nay dua ra cac két qua nghién ctru ban dau
trong qua trinh khdo sat tinh chat vat liéu
trong cac moi truong khic nhau dé tim
kiém dung luwong hip phu téi uwu ion
Photphat cta vat li€u quang Pyrolusit Cao
Béng.

2. THUC NGHIEM

2.1. Vit ligu va héa chit

2.1.1. Hoa chat va thiét bi

Hoa chit pha chuin gdc photphat ndng do
10mg/L va cac hoa chit khac phuc vu cho
qua trinh nghién ctru nhu NaOH, HCI,
H,SO,4 déu 1a hoa chit tinh khiét phan tich
dugc mua tir hang Merck, Dtrc..



Céc thiét bi str dung cho qua trinh chuin bj
mau nhu can phian tich AFA-210LC
(ADAM, Anh), tu siy (Shelab, Birc), 10
nung (Carbolite, Anh), may lic KS 501D
(Werke, Dirc) va thiét bi phén tich 1a quang
phé hip thu phan to UV-Vis 2450
(Shimadzu, Nhat Ban).

2.1.2. Vat liéu

Quang Pyrolusit dugc st dung trong bai
b4o ndy c6 ngudn gbc tir tinh Cao Béng,
thanh phan chinh cta quing 1a MnO, 60 %
va sit 1a 4,7 % (tinh theo ham Ilugng
Fe,0;). Quing Pyrolusit sau khi ldy vé
duoc nghién bang cbi s, ray lay kich thudce
hat tor 0,2+0,5mm. Sau d6 duogc rira sach
bang nudce cit rdi sy ¢ 105°C. Vat lidu sau
khi siy dé ngudi, lvu miu trong tii dung
mau. Dé bién tinh quing theo cac phuong
phap khac nhau nhu bién tinh nhiét, acid,
bazo, tién hanh cin 50g quing Pyrolusit
(kich thudc 0,2+0,5 mm) vao cbc nung.
Nung quang tai cac nhiét d0 khac nhau
(300+900°C ) trong thoi gian 1h. Vat liéu
sau nung dé ngudi trong ti hut, luu miu
trong tai dung mau.

2.2. Chudn bi méu

Dé danh gia kha ning hip phu photphat cua
vat ligu tho, vat lidu bién tinh nhiét va bién
tinh axit, thi nghiém tién hanh danh gi4 kha
ning hip phu cua vat lidu voi cac kich
thude 0,2 +0,5 mm & cac khoang pH (3+10)
va thoi gian (0,5h; 1h;1,5h; 2h; 3h; 4h; 5h;
6h) khac nhau nhu sau: Can lg vat liéu
(bién tinh nhiét, bién tinh axit) cho vao mdi
binh tam giac 250ml c6 chira 100ml dung
dich PO,* ndng d6 10 mg/L va pH duoc
diéu chinh dén gi4 tri mong mudn. V&i ting
loai vat lidu, lic miu véi téc do 150
vong/phut trong thoi gian thich hop. Mau

sau khi lic, loc miu va tién hanh phan tich
luong PO,” du trong dung dich theo
standard method 4500 - P.E 2012 hoic
TCVN 6202-2008.

3. KET QUA VA THAO LUAN

3.1. Khd nang hdp phu ciia vit ligu bién
tinh nhiét.

Vat liéu duoc bién tinh & cac khoang nhiét do
khac nhau tir 300°C - 900°C. Lic mu trong
thoi gian 2gio, vét liéu sau bién tinh & 400°C
dat hiéu suat xtr Iy tt nhét (26,58%), vét liéu
bién tinh & 900°C hiéu suit xur 1y thip nhit
(8,15%). Do do, sir dung vét liéu bién tinh
nhiét & 400°C dé khao sat cac yéu t6 anh
huong khac dén kha ning hap phu photphat
nhu pH, thoi gian hip phu.

Vit liéu bién tinh nhiét & 400°C c6 hiéu
qua xur 1y photphat cao nhat (hinhl). Diéu
ndy c6 thé do & nhiét d6 khoang
300+500°C, céc tap chit bam dinh & bé mat
vat liéu duge lam sach din dén kha nang
tiép xtc giita chat hdp phu va bi hip phu
tang 1én, vat liéu nung ¢ nhiét d6 cao (dic
biét 1a 800°C va 900°C) cau triic quing bi
pha v&, cac lién két hoa hoc bi bé gy,
trong thanh phan cia quing Pyrolusit c6
chira P (dang ton tai P,Os) vé6i thoi gian lac
cang lau thi lugng photphat trong dung dich
PO,> sé& tang l1én.
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Hinh 1: Kha ndang hdp phu photphat ciia

vt liéu bién tinh nhiét
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3.2. Anh hwéng ciia pH dén khd ning hip
phu Photphat ciia vit liéu bién tinh nhigt
Thuc hién thi nghiém nhu mé ta & trén
(phan 2.2) v6i cac gia trj pH khac nhau
(3+10), két qua thu dwoc nhu hinh 2. Céc
gi4 tri pH khac nhau thi kha ning hip phu
cua vat liéu 13 khac nhau, pH cang thap thi
hiéu qua hdp phu cang cao va nguoc lai.
Tai pH=10 thi vat liéu hau nhu khong xur 1y
duogc (0,77%), tai pH=3 kha ning hip phu
ctia vat liéu 1a 16n nhit (dat 48,76%).
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Hinh 2. Kha ning hip phu ion photphat cua
vat lidu bién tinh nhiét theo pH.
Trong khoang khao sat pH (3+10) cua vat
liéu bién tinh nhiét thi hiéu qua xu ly
photphat giam dan. Diéu nay c6 thé do
trong mdi trudng axit, mangan bi khir vé
dang Mn”" nén s& dé dang két tia voi PO

va bam dinh trén bé mat vat li¢u.

3.3. Kha nding hdp phu ciia vit liéu bién
tinh bing axit

Lay 50g vat liéu cho vao binh tam giac
250ml ¢6 chira 100ml dung dich axit HCI
hoac HNO; n6ng d6 5%, 7%, 9%. Lic mau
v6i tbe do 150 vong/phit trong 4h. Lic
xong, rira quing vé moi trudng trung tinh
bang nudc cit rdi say vat lisu & 105°C
trong 1h. Két qua trong hinh 3 cho thdy,
vat liéu bién tinh bang HCI va HNO; &
khoang ndng d6 tuong dwong nhau 7% dat
hiéu qua tét nhit (26,7% va 35,05%). Do
do, vat liéu bién tinh bang HNO; 7% la vat
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lidu t6i wu dé thue hién cac qué trinh khao
sat vé sau. So voi vat liéu bién tinh nhiét
(hinh1) thi kha ning hdp phu photphat cua
vat liéu bién tinh axit tot hon (26,58% so
Vi 35,05%)
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Hinh 3: Kha ndng hdp phu photphat ciia
vat liéu bién tinh bcing axit.
3.4. Anh hwéng ciia pH dén khd ning hip
phu Photphat ciia vt liéu bién tinh bang
axit
Khao sat & cac gia tri pH khac nhau, két
qué thu duoc nhu hinh 4. Ta thdy, & cac gia
tri pH khac nhau thi kha nang x@ 1y cua vat
liu khac nhau, tai pH=3 thi hiéu suit hip
phu cua vat liéu bién tinh bang axit HNO;
7% la cao nhét (59,90%).
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Hinh 4: Kha ndng hdp phu ion photphat
cua vat liéu bién tinh axit theo pH.

3.5. Anh hwéng ciia thoi gian dén khd
nang hép thu Photphat ciia vit liéu bién
tinh bing nhiét va axit

Thoi gian lic khac nhau thi kha ning xir Iy
khac nhau, lic cang lau thi hiéu qua xt Iy
cang tot. Do chua c6 thoi gian nghién ciru
thém nén cac thi nghiém chi khao sat dén
6gid. Tir 4 gid dén 6 gio hidu sudt hip phu
tang tir tir nén v6i suy doan néu ting them



thoi gian nhiéu nita thi hiéu suit ciing ting
khéong nhidu. Trong pham vi khao sat thi 6
h duoc chon 14 thoi gian t6t nhit cho qua
trinh nghién ctru dbi véi ca hai vat liéu bién
tinh theo phuong phap gia nhiét (hinh 5a)
va axit (hinh 5b).
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Hinh 5a. Khd ndng hdp phu ion photphat

cua vat liéu bién tinh nhiét theo thoi gian.
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Hinh 5b: Kha ndng hdp phu ion photphat

cua vat liéu bién tinh axit theo thoi gian.

4. KET LUAN

Vit liéu Pyrolusit kich thudc 0,2+0,5 mm,
gia nhiét & 400°C thi hiéu sudt xu ly dat
26,58%. Hiéu sut xir li ting 1én gan gp
d6i khi didu chinh pH va thoi gian cin bang
hap phu. Qu4 trinh bién tinh vat liéu bang

phuong phap héa hoc (HNO; 7%) thi hiéu
suét tang 1én dén 59,9%. Nhu viy qua trinh
bién tinh vat liéu d c6 hiéu qua lam ting
kha ning hap phu ion photphat cua vat liéu
pyrolusit. Viéc dua thém cac hop chit khac
nhu La**, Ce®" s& hira hen hiéu qua hdp phu
photphat tbt hon.

LOI CAM ON: Bai bao nay duoc hoan
thanh nho hd tro kinh phi tir “Chuong trinh
nghién ctru khoa hoc, tng dung va chuyén
giao cong nghé phat trién nganh cong
nghiép méi truong” thyc hién “Dé an Phat
trién nganh cong nghiép modi truong dén
ndm 2015, tAm nhin dén nam 2025, B
Cong thuong. Tap thé tac gia xin tran trong

cam on sy giup do quy bau nay.
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