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An improved method for treating manganese-containing materials, such as nodules recovered by
undersea mining, including reacting the materials with ammonia, and leaching with a mineral acid, and to
methods for recovering valuable constituents from such nodules, especially manganese, cobalt, nickel, iron,
copper, titanium, vanadium, cerium, and molybdenum. A method for the production of nitrate products is

also disclosed.
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An improved method for treating manganese-containing materials, such as
nodules recovered by undersea mining, including reacting the materials with
ammonia, and leaching with a mineral acid, and to methods for recovering valuable
constituents from such nodules, especially manganese, cobalt, nickel, iron, copper,
titanium, vanadium, cerium, and molybdenum. A method for the production of

nitrate products is also disclosed.
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PROCESS FOR RECOVERING METAL VALUES FROM OXIDES OF
MANGANESE-CONTAINING MATERIALS

[ Hdireris]
[0001] AZBURRIN—EFERFAERREE S EME - IS

' Y - R RERZ 7 - ABRIIFEESNEERE R EREEK %
SBEMEGEE  ARES L ARNEEEEEIRCEEERD  TTHEH
4 $R ~ SRS A

[ Seridin]
[0002] ZE&BEEEEZBZLEECEEESENMDZFLER
Al = anai ©

(0003]  ZEHEB AR (M) BEHEH N -

& o cozmr mEsEn - wRE . EEEE—IEUT

G B ER- 4B 8 8 8 Bk 80 IR - ISR —RA
B#928% Mn ~ $510% FeO ~ #9 1% Cu k#9 1.2% Ni °

(0004)  SEsiiei K % BFT R 2 A B S BTt B4R » B

MAO TN - SR AFE 2 D5 10%2 SEBBRE T - Il - LFRe

SEEEIER MO FSE—S 8  DEKESBRS - B L - SO BN

HERS i (CO) EFIRAGIENA S - AT - RS SERIEi

e T B A AR ELAEEAH S0 0202 FHRE S



1494439

B BEEEERERY  HAREERTEBECEEBMES -

[(HHAE]
[0005] ERASEERARIE C SR T MEREE A EEERE mmH

BFEH A S ERL - FEFE-Ik - meit R (LMO B¢ LiMnO.) ZEHE -
HER P At S SR L -

(00061 AZEIAR—EFEHARRE S EM BT EEREREA
ZBEESFHAREIEE R HEMEESE ("B ESE (pay metal) ) CEEFE)
71 o SR8 NH; BLiE A [ FE

TMnQ: (8) + 2NHs (g) -> 7TMnO (s) + 3H0 (1) + 2NO: (g)
BB TR EESE - —WE NHLL 8 ME SO EHAK -

[0007] HIEFERE MnO:: 248 » P R EERER L LA & SRk
ERIE I B e B A - MR EREME > AR —ENBRERNIE
fE H:0 & NO2JEEK °

(0008  ZEEHA MMM B E AR Y) - SEANKFEE RIS A
HEERES -

AFEH BIE

(00091 AL FEEERRE—EREEZ I BEGEE
S LA R T

(0010] AL S—BHERRE—TEANEE AR M EIERI(E
BB ARG  SFEESBRERE CG5FE) T8 - 85 -8 - 2
I A I I U T I 7 N 2 AT I A Y& AN

[0011] AFEAZS—EERRHE—ERBESEME QEREHE



1494439,

FEZEI L EEE B TR -
(0012] ##HCS—BEREEMKREEY -

[ E=EERH)
(0013] FEHZELUT [EHT ] RFEME - A H B 15

SEEEMHR » EHN
(0014)  ne— BB AT 5 vh 2 — @i R BB STZE

[ErA=]
' (00151 R2BHEN - BHELEMEEBEREZ < SEME 10 B

1A HAEEEE - BEEHMKE - AREEEREENREF - B
BTGB 20% 6%  EE KT 28% -

[0016] BREELIS FERBREZAISEED—BUTEE 8- 85
fh-gE-fm TR S-S BK-FF-&SH BE-H 0K
. - AL E BT SIS EES B AR R EY -

[0017)  FRIBH  BHERL S A & AR B RS EE LA B 14 [ G

' INZRERE - BH - FEREFAEE GE » 55tk - BERKEREBEER
P AR EW) - AR B AT - HIRE 1R - (EBEEREL
RAETILSBR -

[0018] 7£ 12 PiEZBEEAER T RIE - K8 NH: EE SR A R
BRUAT RPEZSIE -

TMnO: + 2NHs -> TMnO+ 3H:0 + 2NO»

[0019) 4B 14 &b NH:E2 MnO: RFEFRK MnO ~ 7KK NO: B4
IR E M - P LAREET AERR NO BB S FETU BUAREA -



1494439

[0020] FISEEE MnO: 2% FEIFESBR 16 AT AT EESsERe
REAA S SRR M S R E A B 18 - IER R EE R - S
— RS BT -

(00211 #E 20 FREBEAS RPIPEC SBELBNEIREELSE -
TR 1% > BRI pH (ECC#EERT 2.2-2.3 LUK & & L# (FeOOH:
H0) 1Lk - FEEHETREREB L EE# - THRSTESZGZERILL pH
{EC# - BIERINEEEEL0 Meg(OH): B Ca(OH). i + B A& ~ F5U
MgO B Ca0 i+ B&EAAEEELN Mg(COs) B Ca(COs) o fit 1 5 BEhIRER
BEEINI -

[0022] JRMEEWISHLEAENBIR P Z LM - 84 - SRR s - —HER
RERS - EESBATH LSS e - BEth - R
B K pH B » #FHRALE (HaS) B NaHS 5 | B P LMEFAERBR 2 A
{78 ~ 86 - SEMSEFLIF IR AR EEE R EESS -

[0023] FEEF-EEWEL pH (B » BRI IGRLEE NaHS EEE
DAt gk K2 SRUABRACHITE SR © IRRATAELE S BR s 8 B — S FRBREF LA (L
VAT

(0024]  #fEM » FERKHAW . pH EFFE47 9 LIFE 22 shitiat(a]
KR SN R EEMNY) - BIRERYIC L - RRBIENREEY 26 K
ATREIEHE - BERTERL T B A RER BB 2R

BREEEE

(00251 =% - SR RIFN TRBEY SR - 2k E it

RIERE D ZEE A AR EEEFROmEL ZEEEMFE -

3&.

4



1494439
S 103 4F 03 F 28 BSIERSAE

02138049

BT B TS LB AL R B (A S S & BRI ES -
[0026]  WIANZL NH: B0 S M S & SRIGTARIE - 14t - FIFERLS
S RS,  (ERAERRE -
ERARPABES T
[0027] METXENSR  BEACRPE—ERESE  BHERRE
2R SR EE SRR SEERK » DUE
SEWSIE - RTEE S EEY BBREaEEESS  RANEGRE
& W& EESE - BRI —ENEERI M ERE - A
A MR B EES B B i RS EESBaE (&
TEAE) 8585 ST BE SR B S5 SR SR EN- S5 SKBF 80
$H - B~ R URREEEEEEMIBESEMHEREESE
BRI TR AT s -
[0028)  FEm&fR Ll it B i BASE GUERRAA TR 2 et
REFE  BERSHAS S R ES 5 T o R ILE RS
& HLELEBENRIM -

[FF5REREA ]
[0029]

10 © EEEATE

12 © BAEE

14 : MnO R EAthE B
16 * SERERRIRIR

18 - £EBEE



1494439

20 : e BELRIEINEESE
22 LA E K E A R S E A
26 : HRBREEEY)

103 403 A 28 Ef@iﬁ%}ﬁ'ﬁ‘ '




1494439

104402 A 17 HEEEBH®RE

r

¥ 5 AR
. —EREEMNEREESBY 7 EEAUTHE
2. TEENEEEMLBE S SR
b, EREAEAIE NE: KEKR MnO HRERZSHMEE ;
c. FIRMRBPEZISREZMN  BREBE
d HREELBEARLEKREESSE K
e.  EILEWESIRESLD -
2. IRBEEEAGEES | H2UE  EPRS SIS R E Tk

® > %S B - |
3. RS EREEAGEEE 2 H A  HP RS S AR -
4, IREEEHEEAREE | HZ9E  HPRE AT S
> & 5T -
5. IRSEEEAEES 1 B2I5A - HPRS SRR L
SIS S K 5 S BERTRE -
@ O HTHEARER AL Sk S ORERAREU S

7. IREHFENGES | HZhZ%  HE-SESHEBERLEFSEM
FH X EMRIEREIEY -

8. MRIBHFENEES 1 B2 I57%  HPPR b ESE TET -

9. IREHFBNEES | IHZI5% » HbhZFSHEMEINEHHEMUTH
RZEFETNEO—EEE R -ok & - -F -2 85885
M~ 85 SR 8F - 8 B 8 B AR HOTEE—SEE
AT eBRY) - fELYEERERE 2 AR+ UEEAIEBUEESE



1494439

10.

11.

12.

13.

14.

15.

16.

17.

1044202 A 17 BEERRE

=

(LR

BRI

LR AP 29 - SRR RIR © R

T35 R LIOR - AT PRt S BRSBeE -

(RS R | TE2 % » HoPEEsE - SRR IR

(4 FE L T S pH (& LI HLS B¢ NaHS 31 AZsBech WAL

FALYIR B - |

IR EARES | Hr 5% - HoPs R SR GRS T

BN pH {8 B P E] AZESN HaS B NaHS HCfAT -

RS EFREES | B2 %  HPEE MR ESEY LR

FEr ALY pH TR 9 JCEAT -

Y - HRESE AR | JH A -

—ETIE AR - SRS S EAEE | Y A -

—EN BN » EARIS A EAREE | R A -

RS AEARES | B2k KRS amierams %5

Y

Rt SBELY - SR IRBEEE TR UERELEL
B R

BT -

IR EAEARES | Bk  HPRSSEMNISEN - K

o RS RS ERER 2 8 - SR Lk

5 .

!



1494439
o 104 202 £ 17 BEERHE

. 18. RBFFHEANEESE | H7k  HPZEFSEMEIIAEH R -
S NAE—S S EH KGR  EME TR SBHEREL

SEE -



1494439

& =
10
2
ST
¢
12
£ FE |
Y |
) 14
MnO B E A& 5 }/
16
SR TR R —
! 18
SEE e
Y /20
e BERLEKEESE
J, 22
et AR S R B EY
7

26

IREREEEY)




