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1. EFEARIR 1. current status

» AT 35L& AR production technique and equipment
technology

» IMRELAR Environmental protection technology
2. EFEFEAR KR E#E 2. trend of development in production technology

> i/‘l’rﬂﬁr‘rﬂi’:ﬂ%ﬁ% development towards large production
scale

» EFERERVMIL. B34k kB mechanized and automatic
production process
» e T2 ZRLEE diversified production technique
ZRGEEF HKAE R new breakthrough in the comprehensive
utlllzatlon of the three waste — waste water, gas and solid.

> B TR MRS AR A HRLEKR IR

the final goal of EMM enterprises — cleanness, energy
conservation and environmental protection

3. BIAEFEAR K R R H 5 N X5 7
3. factors restricting the development of production technology and

the counter-measures
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production technigue and equipment technology

A, UIBREREEN VR4 £, BN FE AR R RSty WIEAEE L o T
vgEjing P WIALICEH . B2 NAAPk. . HEHMIREIEY E4E. A Use
manganese carbonate ore recovering as the main method: these enterprises are
located in.... However, most enterprises of this category do not incorporate ore
selection and ore enriching into their production process.

B. LA LM RIS T HUBRITRL, SURARI N TR HEE . SBHENLIIEY S,

CFEE D B A 2 — 8 AR N ERRE,  JEH ST Rl Al GRS
5000 /4ELL ) . As for the chemical combination process, some enterprises have
adopted mechanical loading or feeding method, like using crane, tank truck and
screw conveyor to load material. However, there are still some enterprises which
adopt manual material loading process, especially those early founded enterprises.
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1.1 I Ik-production technique and
equipment technology
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membrane filter press is the main technology in the process of solid-
liquid separation. Some enterprises use pressure filter in three sections,
which has enhanced the purifying of the solution. A few enterprise adopt
two-step filter press of rough filtered solid waste and sulfurate solid waste
separately, which creates favorable conditions for the effective recovery of
heavy metal.

FEYERLS 7 Gl 11 T 5 RN f, JEI T RV (it
KRR oboR0r . Ry A28 o B i
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As for the filter press equipment, some enterprises adopt high-pressure
membrane filter machine and also installs the blowing and cleaning
device, which can help to control the moisture of filtered solid waste to a
level of less than 25%. However, there are still quite a few of enterprises
Whokuse plate and frame type filter press, whose filter effect is relatively
weak.



1. 13k-production technique and equipment technology
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selenium is mainly used in the electrolyzing method for
general purpose, while for high purity purpose sulfur dioxide
IS mainly used. And the device for electrolysis is still wooden
electrolytic bath plus PVC, which is very poor in insulation.
Moreover, most of the electrolyzing process is conducted in
small electrolytic bath .

o E. MBI TEREN T, Hr b sl 1 HIEN
NEARME SR T AUAREI R . (I ) 272
The post-treatment of product is mostly conducted by

manual force, although some enterprises have make use of
mechanized devices.
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As for the chemical combination process, the absorption device of acid
fog is widely installed. Thus the emission of acid fog is effectively

controlled.
B. &R K R R W2+ K P AVESAT A B SR AMER] . (4
KA

Chromium waste water is treated and recycled with the widely-adopted
ferrous sulphate and lime neutralization method.
C. EHLR K A H A K P ANERAT A B G R . (BB R
Manganese waste water is treated and recycled with the widely-adopted
Iime neutralization method.

v AN My Cry PHER T RO RN B, SEHL T BR7K Y
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Some enterprises have installed the on-line monitor device of ions like
Mn, Cr (chromium) and the PH value, which has fulfilled the dynamic
management of waste water.
E. EdmeE&F A M T 5 B . The comprehensive utilization of
Manganese solid waste is still under research.
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baviNe Development towards large production scale and large
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equipments

A, FAHARATAE PG 3T (H HT 2k 1.5 )7 1)
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A. The output of a single EMM production line will exceed
30K tons (now it has reached 15K tons)
B. HMEESREARURS0E300M3 (H T CIA260M3)
B. The capacity of a single chemical synthesis bath will
exceed 300 m3. (now it has reached 260)
C. B RIEW A I8 AR A 1000M? ( H Hif £i2500M2)
C. The filtering area of a single filter press device will
exceed 1000 (now It has reached 500)
D. FEASEEME . BHARA AR 5 2M2 CH Hif 9 0.56M2)
D. The area of a single electrolytic cathode and anode
plate will exceed 2 (now it has reached 0.56Mm2 )
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development towards mechanized and automatic production
process

A. & TRYMINER el B85 HR 3 203 NV H
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A. Mechanical feeding of material during the chemical synthesis process will
be applied across the industry and the technique of continuous leaching
will be further promoted.

B. KI8T K sl ik SR -Bhvs-HRE AL H — 444K
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G A % ) VA E!

B. The filter press process will be fully mechanized from induction, cleaning to
waste disposal. — Chinese Research Academy of Environmental Sciences
and Hubei Jingjin Group Co., Ltd have developed such technique and
started to promote its application in the industry. And Xiushan Wulin
Manganese Industrial Co., Ltd has already led the way in applying such
technique.
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development towards mechanized and automatic
production process
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The electrolytic process will also be fully mechanized from bath

loading, plate discharging, cleaning, frying to plate peeling. —
Zhejiang Sanyou Chemical has developed such technique and
started to promote its application in the industry. And Hunan Luxi
Jinxu Metal Smelting Co., Ltd has already led the way in applying
such technique.

D. FOfERLRRR S B s b2t MU S8 1, A LRI I8 2D 42 25
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The electrolytic process will be automatically monitored and adjusted
on-line. And the wooden electrolytic bath will gradually be replaced by
larger polypropylene electrolytic bath with sound insulation property. -
----- Hubei Changyang, Ningxia Tianyuan, etc, have led the way In
this regard, although the process is still conducted with small
electrolytic bath.
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manganese carbonate ore method is still the main production method of
EMM

------ BREREEH 0 An), EFE, RIS, B ok o vl Btk
G HPEEE R M, TR

manganese carbonate ore is widely distributed with rich reserves in China,
and is inexpensive for purchasing and processing. After grinding into powder, it

IS immediately ready for chemical combination. However, the content of Calcium
&Magnesium is relatively high, and thus has a high level of acid consumption

------ A0% PR FEARH DL

40% of acid consumed is absorbed by the Calcium &Magnesium
------ L5 T, AR R2%, ISR E 1%, 5 FER />
800kg, MRHEFF(K400kg, %l i i /b Ll

Experiment results show that the every 2% increase in the grade of
manganese ore can improve the recovery rate by 1%, reduce ore
consumption by 800kg, reduce acid consumption by 400kg and solid
waste by 1 ton
—————— A SRR A N IT ekt s 45 TAE
Enterprises with the required condition should promote the efforts in ore
selection and enriching
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3. =T E L4k Bdiversified production technique
B. HEAMEEN K FI 3 fEmanganese oxide ore method is adopted at the same
time
------ I SR AR ) SR R AR i A7 AR B Y 753 313 &
Breakthrough in reduction technology promote the popularity of using low-grade
manganese oxide ore.
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The roasting technology of rotary kiln and vertical kiln is very mature now. However,
the relatively low thermal efficiency and the high cost of roasting have
adversely influenced its large-scale application.

------ PR BRI N, gk T AR IR, B CUE S TOFRRL, A R
e 2 e 12

The use of oven roasting technology has solved the problem of relatively low
thermal efficiency. Now the model device for industrial application has been
developed, which is expected to replace the current rotary kiln roasting
technique.

------ A FH BB BEHEOA RIS BT 5L DN TR BY, 2S5 L R
M, 08 TG, R SRR A A FEA R

The research of using the waste water from sugar production as the reductant has
entered the stage of industrial experiment. The successful application of such
reducing technique will save the cost for roasting and will be the same in
terms of cost as the Manganese Carbonate Ore method.

------ PR S BAEA DA AT SR, (L R R ARAGE (SRR o SEMIILHE
H The two ore in one step method has been adopted by a few enterprises.
But the quality of the product is not stable (the content of selenium is out of
limits), which has prevented the production method from being widely adopted.
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production technique
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Chromium-free inactivation technique will be widely promoted. Some
enterprises have started to apply such technique. So long as the
Chromium-free passivator is further improved and the retention period can
be prolonged, such technique will be widely promoted.

D. 7= b BRI TCRRAGHRE 75 313

------ A, B CSEELICAAY, (H IR FEAR AR WA, FREE R, RN T
% S BN HUAE T 20U L, AR =TT 8250

The selenium-free property of the product will be widely promoted.

A and B grade product have already become selenium-free. However, the
relatively low current efficiency of the selenium-free electrolytic process
and the relatively high electricity consumption have adversely influenced
Its wide application. Nevertheless, so long as the electrolytic technique can
be further improved, the current efficiency still has room for improvement.
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4. New breakthrough will be expected in the comprehensive
utilization of the three waste- gas, water, solid.

a. R 2 LR
a. Waste gas will be effectively recycled.
ufﬁﬁ%T$%@ﬁW%m,%Fm@ﬂ%@%@ﬁima%%
i, PPRRAENE TR . IR WOICE B O P B AR ERR . R NN
CO, MR H BB M 4. anaemLEDi, A3 7 Wi Ao g ed) B i
A SEIL3TT I CO,LakcHE, ) A .
Take the manganese carbonate ore of Guangxi Daxin Xialeil Co., Ltd for
example. The production of 1 ton EMM will generate 1.2 ton of carbon
dioxide gas, mainly in the chemical combination process. The acid fog
absorption device can filter the dust in the waste gas, and the rest is all
CO2 gas, which is directly emitted through the chimney. If the CO2 gas
can be recycled, a EMM factory with an annual output of 30K tons can
realize 30K tons in CO2 emission reduction, which will benefit both our
environment and the people.
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he full utilization of manganese solid waste can be possible

----- O L FRIIT. kBRI e R AT 2 B, R e

BRI s A% . KR 4TRSS Now there are
several scientific and research institute as well as institutions of
higher education conducting extensive research of the
comprehensive utilization of manganese solid waste. And they have
also produced samples like construction bricks, cement auxiliary
material, etc.

Al o Kb A Lol (R AR VE . AREL, AL g BN L
[FPCe ATSRLT DGR N iR A O B, 143 MR A AR )RR
Al [EC30mE < Jm el . B, BE Ak #:1500 /7 J6; The sulphated solid
waste can be recycled. With simple acid pickling and extraction, the
cobalt and nickle contained can be recovered. Take the manganese
carbonate ore of Guangxi Daxin Xialei Co., Ltd for example. A EMM
manufacturer with an annual output of 30K tons can recover 30
tons of cobalt and nickle metal, which offers an additional income of
15M RMB.

mﬁﬁ¢ﬂ%%%ﬁ%ﬁhﬂﬁ~ﬁEWﬁ$%Rﬁ#@}%ﬁ)o
LA VU OB DB BKIR AR 9], LAN3 7 WK AL AR )RR AT [Ec L
JIME ke, #hnaiai500 4 76;  If further steps are taken for
neutralization and ferrum/iron separation, the iron oxide red
contained can be recovered. Take the manganese carbonate ore of
Guangxi Daxin Xialei Co., Ltd for example. A EMM manufacturer
with an annual output of 30K tons can recover 10K tons of iron
oxide red, which offers an additional income of 5M RMB.
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Cleanness, energy conservation and environmental

protection will be the final goal of EMM
enterprises
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