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Tém tit: Bio cao ndy trinh bay cac két qua nghién ctru kha ning xir Iy Mn va Fe trong nudc
thai ctia qua trinh khai thac than hdm 10 bang phuong phap két tia véi sita voi hoat tinh két
hop voi suc khi oxy hoa. Anh hudng ciia cac thong s6 ki thuat nhu pH phan tng, thoi gian
va tde do suc khi... cling dugc danh gia. Qua trinh thuc hién ciing dugc so sanh vdi phuong
phap xtr Iy Mn va Fe bang voi bot hoic NaOH dang dugc sir dung hién nay. Két qua thu
duoc cho thiy tiém ning str dung sita voi hoat tinh trong viéc xir Iy Mn va Fe trong nuéc thai

clia qua trinh khai thac than ham 10.
Tw khéa: Siza voi hoat tinh, Mn, Fe, ....
I. MO PAU

Nudce thai trong hoat dong khai théc than ham 16 chira mot ham luong 16n cac ion kim
loai nang, ma mat trong sb6 d06 1a sy c6 mit cua ion mangan voi néng do cao. Khi vuot qua gioi
han, cac ion kim loai nang nhu (Fe, Mn, Cu, Zn...vv) sé gay doc cho mdi truong va con nguoi.
Do vay nudc thai ctia cac hoat dong khai thac can phai xur Iy dé dat ndng d6 quy dinh trudc khi
x4 thai ra moi truong.

Dé loai bo mangan va cac kim loai ning khac trong nude thai, mot sé cong nghé xir 1y da
duoc ap dung nhu: két tha hoa hoc, siéu loc, hép phu, trao ddi ion, thAm thau nguogc va dién phan
[1]. Két tiia hoa hoc 1a phuong phap thuong dwoc sir dung rong rii trong cac qua trinh cong
nghiép, do gia thanh xr 1y ré va qua trinh van hanh khong quéa phic tap [2]. K§ thuat két tia
hydroxit 13 k¥ thuat két tia héa hoc dugc str dung rong rai nhat do tinh don gian, chi phi thap va dé
kiém soat pH. Mic du hau hét cac kim loai duoc két tia dudi dang hydroxit, nhung cac phuong
phap khac nhu sunfua va két tia cacbonat ciing van dugc sir dung [3]. Voi va da voi 1a nhimg chét
duoc sir dung phd bién nhat dé xir 1y nudc thai ¢ chira cac kim loai ning va co tinh axit do c6 sin
& hau hét cac quéc gia va gia thanh thap [4-6]. Chi phi chinh khi xir 1y bang phuong phap két tia

hydroxit 13 chi phi tiéu tén hoa chét va chi phi cta viéc xtr 1y bun két tia tao ra [3].

Tai Viét Nam, do cac hoat dong khai thdc md, hi¢n nay, hang ndm cac hoat dong khai
théc than ciia Tong cong ty Vinacomin thai ra khoang hon 100 tridu m® nudc thai ¢6 chua sit va
mangan. Ham luong sit va mangan c6 thé dao dong theo mua, ham luong sit c6 thé 1én dén 500

ppm va ham luong mangan tir 5 dén 20 ppm.
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Day chuyén cong nghé chung cho cac tram xir Iy nude thai mé duge mo ta nhu hinh 1 [7].

Bé diéu lwong

BE trung hoa, keo tu

Liang ngang Binh loc é luc
Khiu diéu lwong Trung hoa + Khau lang Khau xir ly
+l3ng so bd keo tu Mangan

Hinh 1: Day chuyén cong nghé chung cho cac tram xir 1y nudc thai mo.

Nguyén 1y chung cta qua trinh xtr 1y 13 sir dung cac chat héa hoc co tinh kiém (voi,
xut,...) dé trung hoa axit, nang cao do pH, dong thoi tao méi truong oxy hoa cac kim loai ning
Fe, Mn. Dung cac chat trg ling (PAC, PAM) dé ting kha nang két tua cc chét rin lo ling c6 sin
trong nudc thai hodc duoc sinh ra trong qua trinh trung hoa dé loai bo cac chit nay khoi nudc
thai. Dung cac bién phap co hoc dé 1am kho bun cin (hdn hop chét rin c6 trong nudc thai va
nudc) tao thanh trong qua trinh xur 1y nudc thai nhim tao diéu kién thuin loi cho viéc van

chuyén, do thai.

Trong nuédce, co6 nhiéu cong trinh nghién ctru vé xir 1y nudce thai c6 chua Fe, Mn, dac biét la
Mn [8-10]. Tuy nhién, tat ca cac quy trinh céc tac gia dé xuat véi khau trung hoa déu 1a vira suc
khi vira trung hoa, hoa chat sir dung 13 voi bot hodc NaOH nén ddy 1a mot diém yéu cia quy
trinh dan dén mot sé ton tai nhu: tidu ton hoa chit 16n, lwong bun thai tao ra nhidu va tinh kha loc
kém, quy trinh phtrc tap va chi phi xir Iy cao do hé thong cat loc mangan hiéu qua thap. Do d6
viéc nghién ciru mot quy trinh dé xur 1y hiéu qua nude thai khai moé nhu: nang cao hiéu qua sir
dung voi, loai bé mangan trong nude thai ma khong can ding dén hé théng cat loc mangan 1a

can thiét.
II. NOI DUNG
I1.1. Pdi twong va phwong phap

I1.1.1. Péi twong



Dung dich chtra Fe va Mn c¢6 ndong d6 va pH twong tmg v6i nude thai thuc té tai cac khu
xtr Iy nudce thai hdm mé. Cac mudi FeSO4 va MnSO4 duoce sir dung dé diéu chinh ndng d6 Fe va

Mn trong dung dich, pH dung dich duoc diéu chinh bang H>SOs.
11.1.2. Phwong phap

Dung dich nuéc thai chira Fe va Mn duoc xir 1y theo phuong phap trung hoa két hop suc

khi oxi hoa, tdc nhan trung hoa la stra voi hoat tinh.

Qua trinh diéu ché sira voi hoat tinh nhu hinh 2.
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Hinh 2: So dd diéu ché sira voi hoat tinh.

Uu diém cua sita voi hoat tinh trong xu ly nude thai: do co6 kich thude hat nhd, d6 phan tan
cao nén sira voi hoat tinh c6 thé phan tan déu va nhanh trong dung dich diéu nay lam cho kha ning
tang pH cua dung dich 1én cao nhanh. Hon nira, do kich thudc hat c& um vi vay kha nang phan ly
cua sira voi cao nén khong bi cac hat sat hydroxit két tha bao lai do d6 sita voi dugc st dung hi¢u
qud. Stra voi hoat tinh 1a sira voi c6 kich thudc hat nho, d§ phan tan cao va kha nang lam ting d6
pH cta dung dich nudc nhanh, cac thong s k¥ thuét cta sita voi hoat tinh nhu sau [11]:

v Kich thude hat: < 10 um;

v Thoi gian sa lang (d0 phan tan): > 10 phut;

v' D0 sach, Ca(OH),: > 95%;



v

Do phan bé kich thude hat: dai hep (0-60 pm).

Dung dich trudc va sau xir Iy dugc phan tich ndng do Fe va Mn (ICP-OES) dé danh gia

hiéu qua xir 1y bang sira voi hoat tinh.

Qus trinh xir 1y Fe va Mn bang sira voi hoat tinh nhuw sau:

So dd quy trinh xtr Iy Fe va Mn béng sita voi hoat tinh nhu hinh 3:

Stra voi

hoat tinh Dung dich mau gia dinh

Dung dich mau trung hoa Suc khi

Loc

!

Phan tich Fe, Mn

Hinh 3: So dd xur Iy Fe, Mn bé“lng stra vOi1 hoat tinh.

Mo ta quy trinh:

v

Dung dich mau gia dinh chita Fe va Mn & céc diéu kién néng do khéc nhau vai ty 1€
nhu sau: Fe/Mn lan luot 1a 20/5; 20/10; 20/15; 20/20 (ppm/ppm)

Trung hoa dung dich béng stra voi hoat tinh ¢ cac pH: 6,7,8,9,10 va 11

Sau khi dung dich dat pH trung hoa, tién hanh suc khi & cac thoi gian khac nhau tir
15, 30, 60 dén 120 phat voi cung luu lugng khi 1a 3 L/phat.

Sau qua trinh suc khi, dung dich dugc loc va phan tich ham lugng Fe va Mn con lai

dé xac dinh hiéu qua xu 1y.

I1.2. Két qua

Céc két qua danh gia anh huong cua pH, kha niang oxi hoa bang khong khi duoc thé hién

trong cac hinh dudi day.
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Hinh 4: Anh huéng cua pH dén hiéu qua xtu 1y Fe va Mn.
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Hinh 5: Anh hudng cua thoi gian suc khi dén hiéu qua xt Iy Mn & pH = 8,5.

Bang 1: So sanh mot s6 két qua xir Iy Fe va Mn ¢ pH = 9 bang cac tac nhan khac nhau

Tiéu chi Stra voi Vi bot NaOH
Téc d6 dat pH Nhanh Cham Nhanh
Kha ning xt Iy Fe va Mn Tét Trung binh Tét
Luong bun sinh ra t Nhiéu t
Kha néang loc Tét Kho Kho
Luogng dung ft Nhiéu ft




I1.3. Ban luan

Két qua thu duge cho thay, pH c6 anh hudng rat 16n dén qua trinh xir Iy Mn va Fe trong
dung dich.

Dbi voi Fe, pH dung dich chi khoang 6 di du dé xu 1y Fe dat QCVN40 Cot B, dé dat
dugc Cot A cia QCVN40 thi pH dung dich phai 16n hon 7. Tuy nhién véi Mn, dé dat duoc
QCVNA40 thi pH dung dich phai 16n hon 9 (d6i v6i c6t B) va 16n hon 10 (ddi voi cot A).

Ty 1¢ Fe/Mn anh huéng dén kha niang xir 1y chung bang sita voi. Khi ty 1¢ Fe/Mn 16n,
hi¢u qua xu Iy Fe va Mn cao hon trong cung diéu kién. Pic biét 1a d6i véi Mn, khi ham luong sét
cang lon thi kha nang xur Iy Mn cang cao. Khi stra voi phan trng véi dung dich chira Fe va Mn, ca
Mn va Fe déu bi két tua dudi dang hydroxit. Két tia Fe(OH), s& hap phu mot phan Mn trong qué
trinh ling gitp cho hiéu qua xr Iy Mn cao hon.

Tuy nhién, dé dat duoc tiéu chuan x4 thai theo QCVN40 thi pH cta dung dich nén thap
hon 9, dé tranh viéc phai thém qua trinh xir Iy bang axit sau khi trung hoa xir Iy Fe va Mn. Do
d6, qua trinh oxi hoa bang khong khi duge thyc hién khi pH cia dung dich dat gin ngudng, voi
pH khoang 8,5. Két qua nghién ctru anh hudng ciia qua trinh suc khi dén viée xir Iy Mn cho thdy,
sau khi trung hoa bang sita voi dén pH khoang 8,5, qua trinh suc khi lam oxi hoa Mn(II) 1én
Mn(I1I) va Mn duoc xt 1y triét dé hon, dam bao QCVN40 vé xa thai.

Qua trinh oxi héa Mn béng suc khi chiju anh hudng cia ty 16 Fe/Mn trong dung dich ban
dau. Véi ty 18 thap, qua trinh oxi hda Mn bang khong khi c¢6 hiéu qua thap, khi ty 1& Fe/Mn ting
1én thi hi¢u qua xu ly Mn cling tang lén do ham lugng cua Fe(OH), trong dung dich 16n, lam

tang kha nang oxi hda canh tranh cua Mn so véi Fe.

So sanh mot s6 két qua xtr Iy Fe va Mn bang céc tac nhan khac nhau cho thiy, sita voi co
nhiéu wu thé nhu: Tiét kiém duoc hoa chét trung hoa; Lugng bun sinh ra it; Bun dé loc do déng

déu vé pH; Khong can hé théng cat loc mangan dé loai bo magan.
1. KET LUAN

Qué trinh xir 1y dung dich chira Fe va Mn bang sita voi cho thdy anh huéng ciia pH va ty
1¢ Fe/Mn trong dung dich dén hiéu qua xur 1y 1a rat 16n. Qua trinh xtr 1y Fe c¢6 thé thyc hién d&
dang & pH khoang 6-7. Dbi v6i Mn, pH qua trinh xtr 1y yéu cdu cao hon, khoang 9-10. Qua trinh
suc khi oxi hdéa Mn chiu anh hudng cua ty 1€ Fe/Mn trong dung dich dau, véi dung dich c¢ ty 1¢
Fe/Mn thap thi hiéu qua suc khi 1 khong cao do su canh tranh oxi héa gitta Fe va Mn. Qua4 trinh
két hop trung hoa va suc khi oxi hoa c¢é thé xir 1y triét dé Fe va Mn trong dung dich véi pH < 9
vé6i ty 16 Fe/Mn 16n hon 4. Véi ty 1é thip hon thi can pH cao hon, khoang 9 — 10.
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STUDY ON TREATMENT ABILITY OF MN AND FE IN WASTWATER
OF COAL UNDERGROUND MINING BY ACTIVED LIME MILK
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Abstract: This report presents the results of the study on treatment ability of Mn and Fe in
wastewater of coal underground mining by precipitation method with activated lime milk
combined with aeration oxidation method. The influence of specifications such as pH
reaction, aeration time and rate, etc... were also evaluated. The implementation process is
also compared to the treatment of Mn and Fe with lime powder or NaOH being used today.
The results show the potential use of activated lime in the treatment of Mn and Fe in the

wastewater of coal underground mining .

Keywords: Actived lime milk, Mn, Fe ....
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