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Fe, 142.8%, HRAZRFLESBBRIE. T#
M T EMTERRE 1.

F1 PETVTHTESHER /%

Table 1 Element analysis results of pyrolusite

Mn Fe Al Mg HER
48.50 2.81 0.60 0.15 mE

HEE. PR, 2B, Z2E. 234,56- TRRE,
BRI

B X HESTERTH, I HEEENYHE
thi B —, F EF MnO2. Mg( POs )2 - 8H:0.
SiO2 F1 FeS:, H # ) Mn EE R L MnO: HIFERAF
o
1.2 WEHE

RIATRES F/NREREEL (D 600 mm X 600 mm)
B ZE RN 0.104 mm>90%, BT ERHE
MEFRAPETIEN, XRERARE. KB E.
REBEMEERNAR#TERNERR, RES
WHABHKEZTHE (SHZ-DALD) #hiE, KEEHK
AT 1 8 BT J5 SR P B R T 8k 0 W s v 0 A DR
FREGTE, TEENREE.
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2.1 EEFRMEERE

RIEM: KEF 50g, HRMAE30mL,
WELEL 41, B 80C, K 0.104 mm>90%, B
&5 h, REFAERZERNERHER 1.2 /1HHE.

PLIE RIS R DAL RE F A WK 2.
2 TEFHREABERNE

Table 2 Preferred results and price list of the reducing agent

EER RER RiE #BhE Z8dH=E g
RE /g Hig SR /g (o)

— — 45.88 51.7846 2.0257 —

PR 271 26.17 461251 502229 4800
R 41.86 2358 465931  54.6942 2100
7B 19.44 2249 422688  60.7989 7200
Yt .3 30.74 19.87 42.7539 64.9682 8200
z’ggggﬁ 8.75 2079 420675 639347 1800

HER2THM, HERBNENRHRMBK,
RETPHE/LFREER. Bk, 28480
EFEFR RS PR RE R R R —
W, KREKETHREEXEE. 23456- L8
HEOBRE ZHETUMERIK, M BRI
MR 234,56 ARECRMN 451, H234,56-
hEA CBAER R IR R R R 2 B R R R
FINHEAK, HZZBMARR 23456 L8
FHOBK 3.5 F. FiL, SAERBHEMEER
A, % 234,56 ARECBIERENBANEE.
22 BiBAEXMERHENEN

AN 50g, 23456- AEFE R 10g,
WIELL 4:1, BJE 85C, Kif% 0.104 mm>90%, K]
ShEIRGT, #ITHRBRARRY, £ENLE 1.
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Fig.1  Effect of sulfuric acid dosage on leaching rate of manganese

HE1FUEN, MERRAENEN, &
MRBERFEAT. SHRBRAEM 25 mL #Hm3
40 mL Y, REERRHERER. HEBEfS5 pH
X RR "©=1.2292-0.11832pH" AT &1, HE&H
PR R MR B, ARG
MBEHEER. N EAES, MR
VRBRIERE, ARTREREY PENR TR,
Ll 4oml 5, MR HEBBETFE, MAHK
BRI ENN, BinEg&RLiR. gEE5E,
W E B &R 40 mL.

23 REREXMNERHENEW

RN S0g, EIEN 125g, HiEEAE 0mL,
HIE L 4:1, K142 0.104 mm>90% , B} 4] 5 h &4 F
AT RNEERE, SRNE2. 523456 LE
ECOBEFEREYy RN FS BRI E
RE 3,
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Fig . 2 Effect of reaction temperature on the leaching rate of
manganese
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Table 3 Thermodynamic parameters of the reduction leaching
of pyrolusite with glucose

T/'C AH/KI AS/J-K AG/KI - mol K
25  -3007.56 1154.452 -3351.764

35  -3005.13 1162.471 -3363.349
45  -3002.81 1169.885 -3375.011
55 -3000.59 1176.755 -3386.745
65  -2998.47 1183.139 -3398.545

75  -2996.42 1189.092 -3410.406 1.000E+308 308

80  -2995.43 1191.925 -3416.356 1.000E+308 308

HR 3 TR, ZRNMABKRE. BEERE
KFt®, RME AGHERE/D, B, FEHEEHKHE
FEER, XRBERNMEEERET, & T
REHATHRRAE. BAREE, SHRHER
Bz AR S, JEMEB 0CHE, RMEEH

Log (K)
1.000E+308 308
1.000E+308 308
1.000E+308 308
1.000E+308 308
1.000E+308 308
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Fig.3 Effect of reaction time on the leaching rate of manganese
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Fig .4 Effect of reaction time on the leaching rate of manganese

HE 47 UEH, BEEEFEN 2,34,56- A
ECEAENEN, GHRHEEEABEERX,
LEREFAERME 205, BHEHBTEE.
LEFEAKRE RN, KEy BHFEZLERN
BHIAFHMEASRMES . FibRERMYEER
&, R RRLFIES mBs), HMAXEMREE,
Hit, FZREEERHER 208 BAEH
2.6 IE3RE

RESHARBRAE. KEEE. 23456
R E OB KR A5x4 E R E RS
BHBRHERE, FRRIEHLY (34) MIERERHIT
—ANRRZAKPFHERRE, REFHFLRER
RE 4.

£4 19 (34) EXRRE
Table4 L9(34) orthogonal test table

F EEA RNE XTEN KX BiiE
2 EB/mL B/C HE/g ®EM 1%

1 35 85 15 4 76.0283
2 35 90 17.5 5, 88.7520
3 35 95 20 6 97.2821
4 40 85 17.5 6 90.7785
5 40 90 20 4 96.7911
6 40 95 15 5 82.5212
7 45 85 17.5 5 95.0195
8 45 90 15 6 83.8769
9 45 95 17.5 4 96.9550
Kl 87.6875 872754 80.8088  90.2581

K2 90.0303 89.8067 924952 88.7642

K3 922838 929194 96.6976  90.9792

R 45963  5.6440  15.8888  2.2150

HR 40T H, AR HEKNIBT A 2,3,4,5,6-
IRECBRAE>-RNEE>HRRAE>R
b IE. MIBEXERTH, BETZXEN
A3B3C3D3, EIHERFIR 45 mL. RPEE 95C.
23,4,56- HERECKER 20 g MKBHE 6 ho 7
REHT, GHRHEEII% EL. BHBLE
STERNE S

*5 BUBRRIMER

Table 5 Element analysis results of leaching residue
XK C O Mg Al Si S Ca Mn Fe
Wt/% 3.62 4799 0.12 1013 17.79 2.11 0.88 7.83 9.53
At/% 640 63.60 0.11 796 1343 140 047 3.02 3.62
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Experiment of Preparation of Manganese Sulfate by Organic Reduction
Using Pyrolusite
Zhang Tian,Wang Haifeng, Wang Jiawei, Zhao Pingyuan
(College of Materials and Metallurgy, Guizhou University, Engineering Technology and Research Center of
Manganese Material for Battery, Guiyang, Guizhou, China)
Abstract: The leaching of pyrolusite with organic reducing agent by single factor and orthogonal test were
studied. The effects of sulfuric acid dosage, reaction time, reaction temperature and organic reducing agent dosage
on leaching rate of manganese were investigated. The results showed that the rate of manganese can reach over
98% when sulfuric acid dosage is 45 mL, reaction time is 6 h, reaction temperature is 95°C and organic reducing
agent dosage is 20 g, which indicates that the approach has great prospect for industrial applications on improving
the leaching rate and reducing costs.
Keywords: Pyrolusite; Reducing acid leaching; 2,3,4,5,6-five hydroxyl hexanal;



