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NGHIEN CU'U BIEU CHE MANGAN DIOXIT HOAT TiNH
TU QUANG PYROLUSIT VIET NAM

PHAN 1. XAY DUNG QUY TRINH BIEU CHE
MANGAN (Il) SUNPHAT T(¥ QUANG PYROLUSIT VIET NAM

BUI TRUNG, DUONG PHUOC BAT, BINH HFU NHAN, NGUYEN BUC QUY

I. GIOI THIEU

Ung dung mangan dioxit hoat tinh lam vt li¢u chuyén héa ning hugng trong cac loai pin da
dugc biét dén tir nhidu thap nién trude, Ngay nay, dua trén dic tinh oxy hoa manh hoac xic tac
oxy héa chon lgc, ngudi ta con sir dung ching cho nhidu linh vye khac nhu 1a chit xuc tac
chuyén héa alcol thanh andéhyt hodic xéton [1]; chét xiic tac oxy hoéa loai bé sat, asen, mangan
trong qui trinh xir i nuée ngdm [2 - 4}; tac nhén phéin hiy cic doc chat hitu co (thubc nhudém
azo, dlchloromethane trichloroethylene, ...) trong nude thai [5 - 6]; vat liéu hap thy cac ion kim
loai nang (Co*, N12+ Cu®, Zn%,...) trong nudc bién [7 - 8] hodic tich cic ddng vi phong xa
$99TcO4, U) ra khc')i nudc ngﬁm [9]...

Thong thudng, mangan dioxit hoat tinh dugc diéu ché tir cic mudi mangan (11) nhur MnSO,,
MnCl,, Mn(CH;COO)z, . theo nhiéu perO'ng phap khac nhau. Nhu‘ng cng trinh nghién ciru gan
day cho thiy do sach ctta nguyén ligu va phucmg phap didu ché co tinh quyet dinh ddi vai hoat
tmh ctia san phim MnO; [10 - 12]. Lam thé nao dé thu dugc mangan dloxn c6 d9 tinh khiét cao
vé thanh phé‘m héa hoc va thanh phén pha (twong img véi hoat tinh cao) vin con 1a vin d& quan
tdm ciia nhidu nha khoa hoc.

Nguyén liéu thé dugc ding dé diu ché cac mudi mangan (II) fa cic ngudn khoang vit ty
nhién nhu pyrolusit (MnO,), haumanit (Mn;0,), braunit (Mn;O3),... Nhimng khoang vt nay ¢o

tai nude ta, ddc bigt 1a quing pyrolusit véi trir luwgng hang triéu tan, tap trung cha yéu ¢ viing niii
phia Bic.

Phén nghién ciéru niy - giai doan diu trong quy trinh nghién ciru ché tdo vt lidu mangan
dioxit hoat tinh tir pyrolusit Viét Nam - duoc thuc hién VO‘I muc tiéu xay dung médt quy trinh diéu
ché mudi MnSQ; sach tir quiing pyrolusit véi higu suét cao, kha thi & quy md san xuit cong
nghiép.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Vit liéu chinh

- Quéng pyrolusit: c6 ngudn gbe tir Cao Bing, da duge tuyén va ngl}ié":n dén c& hat nho hon
0,1 mm, Thanh phan chi yéu 1d MnO, (76,8%) va st (4,7% tinh theo khébi lrgng Fe,0;3).
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- Than bét.

- Axit sunfuric .
2. Phuong phip nghién ciru

Mubi mangan (II) sulphat dugc nghién ciru didu ché theo quy trinh gbm 3 cdng doan:
a. Trich li mangan tir quing pyrolusit

Quing pyrolusit va than dugc nghién tron déu, rdi cho vao cde sir kin va nung trong 1o
dung hoat dong theo chuong trinh (Nabertherm - Dirc) tai nhiét d0 Ty vOi thoi gian luu 1a ty,
va toc dd nang nhiét r = 5°C/phat. Sy anh hudng cua céc yéu td Mc/Mguangs Tmax VAt duge khdo
sat.

Sau nung, hén hop rin duge dun hoan luu véi dung dich H,SO, 2,5 M, theo ti 18 nyasos/Nivn
= 1,05, tai nhi€t d6 100 + 5°C trong 60 phit.

Hiéu suét ciia ca céng doan nay dwgc danh gia théng qua viée xac dinh ham luong mangan
trong dung dich sau cuing theo phuong phap cua D. Mayer va cac cdng su [13].

b. Tdch sdt khoi dung dich chira mangan

Sau triph li, mangan & dang Mn2+ hoa tan trong dung dich ¢d chl'ra‘ cdc ion kim loai tap.
Trong d6, sat ¢ ham lugng dang ké s& dugc tach ra dudi dang Fe(OH); bang phuong phép thuy
phén.

i

Trong cong doan nay, tdc nhén chuyen hoa Fe** — Fe; cac gia tri pH va nhiét do thich
hop ma tai d6 sat dugc tach ra nhiéu nhit va mangan hao hut it nhat dugce xac dinh,

Hiéu qua tach sit ra khoi mangan dugc danh gid théng qua viée xac dinh jon kim logg nay
trong dung dich trude va sau khi thity phan, theo cac phuong phap cia D. Mayer va cac cdng sy
[13].

c. Két tinh

Sau khi tach sit, dung dich dugc cb dic (co khudy) dén d = 1,54 & 90 = 5°C rdi ngam trong
nurée lanh nhidu gid. Loc rira tinh thé bang cbn va phO‘l khé & nhiét d6 phong dén khi san pham
¢6 mau hdng nhat - MnSO,. xH,0. Gia tri twong d6i ciia x dugc tinh toan thong qua d6 hut khbi
khi nung san pham (43 duge sdy khd & 105°C, 2 gid) tai 450°C trong 3 gid [14].

Xay dung quy trinh hoan chinh va thir nghiém diéu ché MnSO,.xH,0 v&i cac ché do thich
hgp duge chon tir cac két qua cla cac qua trinh khao sat Erén. D§ sach cliia san pham duge phén
tich theo phuong phap héa hoc va phuong phap quang phé phat xa.

¢ L KET QUA VA THAO LUAN

1. Kha niing trich li mangan tir quiing Pyrolusit Cao Bing

Két qui khao sét cho thiy, bing phuong phap nung quéng véi than ¢ nhiét dd cao trude khi
hoa tan trong dung dich axit HZSO4 c6 thé thu duofc hiéu suat trich li mangan cao. Tuy nhién, hiéu
sut ndy chiu anh huéng dang ké b cac yeu t: ti 18 M/ Mauang, Trax VA i (hinh 1a va 1b).

- Hiéu suét trich li tang theo ti 18 mm,m/mqua,,g (duoc bleu dién tuong dwong theo ne trong
han/TMn trong quang tré€N hinh la) (véi m va n 13 khéi lugng va s6 mol tuong trng). Nhin chung, dé
hiéu sut dat trén 90% thi nc /nys phai lén hon 1,5,
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Hinh 1. Sy anh hudng ciia cac yéu t6 Mya/Mquing s Trmax V& by ¢80 hidu sudt trich i
mangan tr quing pyrolusit, voi m’pm,= 10g, r = 5°C/phut)

V& mait li thuyét, mot cach tdng quat, khi nung hdn hop C va MnO2 ¢ thé xay ra cac phan
ung sau:

MnO; (R) + C(R) = MnO(R) + CO(K) AG °™ = - 43,93 kcal (D
2MnO; (R) + C(R) =2MnO(R) + COx(K) AG "= - 80,62 kcal. (2)

Gia s, hdn hep dugce nung tai 700°C, gia tri AG’™ dugc tinh twong tmg cho 2 phan (g
trén 1a AGyy’" = - 43,93 keal vi AGp)’" = - 80,62 keal. Diéu ndy ¢6 nghia ia phan dng (2) vu
tién xay ra hon. Khi d6, nc/ny, Ii thuyét cin dé khir 100% luo’ng MnO, la 0,5. Nhu vy, trong
thue nghi€ém da c6 mt luong lon C bj hao phi. Sy hao phi nay cé thé duoe 1i giai 1a do than va
xgxng pyrolusit trong tac voi nhau & trang thai di pha ran, nén trong h¢ ludn con mot phin cac

at ban dau khéng tham gia phan ting. Miac khac, co mét lugng C bi dot chay bdi O, khéng khi.

Trong thuc t& & quy md cong nghiép, ¢ thé sir dung ngudn C tir cic nguyén lidu ré tién sé
lam giam chi phi cho sy tiéu tén trén,

- Két qua quan trong khac dugc ghi nhdn [a qua trinh trich li chi dat hidu qua cao tai nhiét
dd nung va thoi gian luu thich hop. Hinh 1b cho théy, tai nhiét do nung tuong déi thap (600°C),
hiéu suit trich li mangan tang theo thdi gian nung. Khi tang nhiét do trén 700°C hoac luu tai cac
nhiét do nay trong thoi gian dai thi hiéu sudt giam. Hién tugng nay c6 thé do sy tao si gitta MnO,
va cdc khoang vét khac trong quang lam ngin can sy tiép xuc giira C va MnO,. Ngodi ra, & nhiét
dd nay da c6 su chuyén ddi pha, chuyén doi hda hoc ciia MnO, tao ra cac dang oxit mangan khac
¢0 hoat tinh kém hon.

Nhin chung, quy trinh nung quiing pyrolusit voi than cdc ¢ thé dat dugc hiéu suét trich li
mangan cao tai cac diéu kién khdng qua nghiém ngit: n¢/ny, trong quing khoang 1,5; T =
700°C va ty,, = 30 phat.

2. Hidu qua tich sit khéi dung dich mangan

a.Lya chon tdc nhdn oxy héa Fe*” > Fe

Do tac dong cua su khir bing than nén trong dung dich trich li sit ton tai chi yéu & dang
Fe**. Dé tach tap chét nay khoi dung dich mangan theo phuong phap thiy phan Fe(OH);, can
thiét phai chuyén hoa hoan toan Fe** — Fe®'. Ba tac nhin oxy héa sau dugc chon thir nghiém:

- O, khédng khi, dua vao dung dich mau qua may suc khi voi luu lugng khoang 15 I/h
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- MnO, trong quing pyrolusit - ngudn nguyén li¢u ban diu, vdi lugng dung durge quy theo
ti 18 mol n(MnO;)/n(Fe*) = 1,0.

- Dung dich KMnO,, vai ti 1€ mol sir dung n(KMnGQ,)/n(Fe*") = 1/3.

Cac thi nghiém dugc thuc hién tryc tlep trén dung djch thu sau c¢dng doan 1 ¢6 pH = 2,1;
Cwn = 23,42 g/1; Ceeqy = 1,08 /1 (Cyre = 1,24 g/1) va tai nhiét do phong.

D6 chuyén héa Fe?* — Fe™* theo thoi gian bi 3 tac nhin khao sat duoc biéu dién trén hinh
2. Theo d6, nhan thiy, KMnOj cho téc do va hiéu suit chuyén héa cao nhat. Chi sau 15 philt tiép
xic, tac nhén nay da oxy héa 100% ion Fe** Trong khi, tai ciing diéu kién nay, hi¢u suit chuyén
hoa Fe?* trén quing pyrolusit chi dat 42,9% va trén oxy khdng khi 13 30,8%. Sy khac biét nay 14
do céc thi nghiém dugc thyc h1¢n v&i dung d;ch sautrich licopH=2,1 la diéu kién khéng thudn
l¢i cho qua trinh oxy hoa ion Fe™ cha O,. Diéu kién nay khong gay tr& ngai 461 véi KMnO, nhoy
né ¢6 hoat tinh oxy hoa cao. Trudmg hgp quing pyrolusit, mic di chira dén 78% MnO,, nhung
hoat tinh kém do & trang thai lién két trong khoang vat.

KMnO, t fa 1a tac nhan thich hop cho sur chuyén héa Fe*" — Fe®* véi lugng mol sir dung
duge khéng ché trong khong 1/5 + 1/3 lugng mol ion Fe**
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Hinh 2. Hiéu qua chuyén héa Fe** — Fe** trong Hinh 3. Su anh hudng ciia pH va nhiét do
dung dich mangan bang 3 tac nhén oxy héa thiy phan dén hiéu qua tach sit khoi
khac nhau dung dich mangan

b. Anh huomg ciia pH va nhiét dp dung dich

Sau khi chuyén hoa hoan toan Fe®' thanh Fe', tién hanh cdng doan tach sit. Sy anh huémg
cia pH dung dich va nhiét d¢ dén hiéu qua tach duo’c khao sat.

Hinh 3 cho thiy, higu suét loai sit tang khi taing pH hodic nhiét do. Tuy nhién, viéc tang
nhi¢t dé cao hon nhlct d0 phong hodc pH dung dich trén 5,0 Ia khéng ¢6 y nghia vi diéu nay lam
tang khong dang ké hidu suét loai b sit ma lam hao hut nhiéu mangan hon. Nhin chung, st c6
thé dugc tach ra khoi dung dich mangan vai hidu qué cao tai nhiét d5 phong va pH khoang 4 - 5.

3. Thiét lip quy trinh diéu ché MnSO,

Quy trinh diéu ché mudi MnSQ, sach tir quang pyrolusit Cao Bing dwoc thiét 1ap (hinh 5).

Thir nghiém trén hrong quang ban dau 13 500 g va cédc diéu kién chon loc trén da thu dugc
san phdm MnSQO,.xH,0 (x = 3,8 + 4,5) ¢6 3 sach dugc ghi nhin trong bang 1 va hiéu suét dat
79,6 - 84,4%.

72



Quang pyrolusit tinh tuyén Than
i J

v

Nghién tron

Dung dich H,SO, ——-"

KMnO, ——-' Ba rén .
Oxi héa Fe*'—» Fe¥*
Huyén phit MnCO; ——m

Hiéu chinh pH dung dich 4 - 5
L » Tia Fe(OH);

y
C6 dic dung dich va két tinh

¥

Loc tach tinh thé

v

San phim MnSQ,.xH,0

Hinh 4. So 33 biéu dién quy trinh diéu ché MnSO, tir quing pyrolusit Cao Bang

Bang 1. Thanh phin (%) ciia MnSO4 va cic nguyén t6 tap thu duoc trong 2 mu san phim

Thanh phin (%) M4u sén phim 1 Mau san pham 1
MnSO, 64,5 68,3
H,O lién két 34,6 30,9
Fe 0,001 kph™
Si 0,005 0,001
Mg, Ca 0,25 0,36
Cu 0,003 0,002
Zn 0,005 0,005
Ti 0,01 0,001
Cd 0,005 0,005
Ga 0,002 0,0002
La 0,005 0,005
Y 0,002 0,002
Céc nguyén t6 khic kph kph

(*) kph : khéng phét hién.
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IV. KET LUAN

Mét quy trinh didu ché mudi mangan (I1) sunphat sach tir quing pyrolusit Cao Béng ¢é tinh
kha thi da dugce xiy dung, gom 3 cdng doan chinh:

1. Trich li mangan tr quiang theo phuong phap nung quing voi than trudc khi hoa tan
trong dung dich axit sunfuric,

2. Tach ion kim loai tap, chi yéu 1a st ra khoi dung dich chira mangan bing phwong phap
thiy phan.

3. C6 dic va két tinh.
Cac diéu ki€n thich hgp cho timg cong doan da duoc x4c dinh.

Theo quy trinh nay, da diéu ché duge san phim MnS0;.xH;0 v6i higu sudt clia quy trinh
dat trén 79% va do sach cao (trén 99% MnSQO,.xH,0) c6 thé sir dung lam nguyén liéu diéu ché
mangan dioxit hoat tinh hodc ding lam héa chat ki thuét.

Lo cdm on. Tap thé tac gid chan thanh cdm on Chuwong trinh nghién clru co ban trong Linh virc
Khoa hoc tw nhién @4 hé trg kinh phi dé cong trinh nghién ciru nay duge hoan thanh.
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SUMMARY

STUDY ON PRODUCTION OF ACTIVE MANGANESE DIOXIDE FROM PYROLUSITE

ORE AVAILABLE IN VIETNAM

I. PROCESS OF MANGANESE (1I}) SULFATE PREPARATION FROM PYROLUSITE

ORE VAILABLE IN VIETNAM

This paper deals with the first step of active manganese dioxide production from

pyrolusite ore available in Vietnam - the preparation of manganese (II) suifate.

# The influences of main factors on the yield and the quality of the product are
investigated. On the basis of determined optimal conditions, a process of manganese (IT)
sulfate preparation from Vietnamese pyrolusite ore is established. The experimental results
show that this process can be used to produce high pure techonical MnSQO, (>99%
MnS0,.xH,0Q) with relatively high yield (>79%). ’
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