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Introduction
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With the increasingly lacking of grade ores of mineral resources
across the world, flotation column is more widely used in mines.
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This book is hereby compiled for the purpose of making the user
use Experimental flotation column more conveniently and
maintain it well. This book includes five parts, namely, overview
of flotation column, installation of flotation column, operation of
flotation column, and common problems and solutions of flotation

column.
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Chapter | Overview of flotation column
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Flotation column is a new and efficient inflatable flotation device with
column-type groove structure and without mechanical agitation, and it is of
flow type of countercurrent stable contact between ore particles and micro
bubbles, providing lots of opportunities to capture ore particles. Such new
Experimental flotation column mainly has the following characteristics of
innovation:
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> The bubbles in the column are fine and uniform, with a large surface area,
which can have more opportunities to contact the ore particles under
countercurrent condition, therefore eliminating the ‘short-circuit”
phenomena of useful minerals in flotation process, and facilitating the
improvement of flotation rate and recovery rate.
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» The foam cleaning system can reduce the impurity entrainment, increase
the enrichment ratio, and improve the concentrate grade.

> FRT R R AT R G LA R R KD

» The adjustable air injection system can control the size of bubbles.

> RERATRERI W R A, RIBANHE, EHFEK

» The bubble generator made of special material can generate bubbles of

equal size and have a long service life.
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The flotation column is of column shape, hence the name. The traditional
flotation machine often uses a relatively shallow rectangular groove, while the
flotation column often has a higher column body, generally 10-12m.
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With the same volume capacity, the flotation column is generally smaller than
the flotation machine in surface area. With such reduction in area, a very deep
foam bed can be formed, and the foaming stability can be improved.
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Another important characteristic of flotation column is wash water system,
which can eliminate impurities from flotation froth. The washing water is
added to the top of column, to wash the bubbles of foam bed, so as to increase
the consolidation and secondary enrichment of bubbles, therefore greatly
improving the concentrate quality.
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Different from the traditional flotation machine, flotation column has no
mechanical agitation, which can help to improve the recovery rate of fine
grains. The process of flotation by flotation column: pulp passes through one
or several feed ports at 1/3 of the column body, and under the foaming effect
of bubble generator at the bottom of flotation column, target minerals are
brought to the top of flotation column by foam, and then the gangue is
discharged from the bottom of flotation column. The working level height(i.e.
the froth bed) and aeration rate are operated and managed by auto-control
system.
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The bubble generator of experimental flotation column is made of special high
polymer material. The foam generator made of such special material can make
the air well distributed in the column, and prevent slurry flowing back to the
air supply system. The aeration rate can be manually adjusted according to
actual working conditions.

2. WIHFEIENISSIZR
2. Specification list of Experimental flotation column

A BB ZGSY F - »xxx
Demonstration of the type: ZG S Y F - xxx
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In which, ZG—Zhong Gong Mining; SY—Experimental; F—flotation



column; >x>x><—diameter of column section, mm( height is preset as 3m).
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Main technical parameters

BERE o -
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Model | TAERLI| s e (kaH) %% 4R
Effective ity (ka/M Feed Feed si
volume (L) capacity (kg/H) concentration % eed size
ZGSYF-50 3.9 2.5-8 10--30
ZGSYF -80 95 6-20 10--30 0.075 70%1
-0. mm o)
ZGSYF
100 15.0 10-35 10--30 +
ZGSYF -0.075mm
-150 30.0 20-65 10--30 70% and above
ZGSYF
2200 62.8 40-140 10--30

R A B B AR A AR T DUAR 9 5L IR R e B AT I
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Note: The diameter and height of experimental flotation column may be

adjusted according to the actual test needs.

DERE: ARBRAS 220V Xk, bk E 8B B W R

ICaution: 220V AC electricity applies to such testing device, and other voltages|

Imay cause the device damage |
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Chapter Il Installation of flotation column
1. BHAEEKEZE
1. Installation of flotation column body
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The column body is divided into three parts: upper part (foam tank), middle
part, and lower part. The three parts are of flanged connection, as shown in
following figure:
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Such experimental flotation column is provided with full set of operating platform and
support frame, so no additional operating platform is required, therefore, it is easy to
be installed.

& FRERAZESARLEE, THAXATERAN. |

[Caution: The flotation column body shall be installed vertically, which can be |

tested with horizontal rule}]

2, BUERLRAHEZE
2. Installation of flotation column air supply system

RRFHEENHEARAREZZEZEN. BUER. EXit. RERATER. 28
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The air supply system of experimental flotation column is mainly composed of air
compressor, reducing valve, pressure gauge, air pressure regulator, and bubble
generator. The air pipes of each part are mainly of fast-inserting connection. With a
big noise, the air compressor is suggested to be installed in a separated room far away

from the device.

3. BHEAEHFRANE (M) WL LHETE)

3. Introduction to flotation column control system (completion of
installation before delivery out of factory)

I REERARAAHBR:

3.1 Characteristics of supporting control system:

311 R G a &

3.1.1 Characteristics of system

® =X

@ High precision

iz H B R M IE 4T 0 PLC

Operating core PLC with strong computing power

RARESNZOKAE R4 WEE BT, BAEEE e 2 iR
R, PHERFALENFEUL, RERK, WEAREGEREERKE”&F
BRI, (R g R A &R R IR A T
The system control core is of world-famous Siemens brand, which is featured by high
precision and high stability, with an average service life reaching more than eight
years, and moreover it has a low failure rate and is in the leading position in terms of
utilization rate among the similar products. Its widespread use makes the spare parts
easily got.

® EILT LAY



@® Strong resistant to interference

ARARRITELF R T T I T 86 R G fod Wy g T 4018 & 58
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In the design of this system, the factors of data pulsating or unavailable
communication connection caused by electromagnetic interference of control system
and communication on the industrial site are taken into account, and also sufficient
test is made, including the low voltage design, layout, and type selection, making our
system almost can realize zero interference, therefore making sure the high stability of
data and communication.

3.1.2 Akt
3.1.3 User-friendly

® \NMAWKHREHENAT, FHEGTFETANEELRN. F5XA
BREFRT, FEHNTH EE, AEFERTZHARCREMEE, SHEA
HRETEFTEN &, TREARTETLLER, #ATHEWE T TE
HAnEE

® The user-friendly software interface is simple and clear, so it is quite suitable
to operation by Chinese workers. The system is compiled with high-level language.
With many years of improvement, it has realized the user-friendly interface and
operation conforming to this process, therefore facilitating the user greatly. It has no
professional requirements for operator, and someone after receiving a simple training
may manage and operate it.

313 amE A

3.1.3 Powerful function

® LB LWMEH, FELASKLBRETRMET RENBERE, S2HE
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@ There are comprehensive and exact parameters, and the various parameters on
the interface provide the operator with good operation basis. These parameters include:
liquid level, flow rate, pressure, settings of each parameter, and manual-automatic
switch button, etc.

® TEMBERINRERE, WEMELZAEMANEMEEHTT RHE
BALR, AR E.

@ Perfect operator’s authority management, limiting and recording any
operation of each shift and even each individual, to avoid unauthorized operation.

O ANEfnd ViR ER G, MBMERNREFE LE 5T AW HIAETR
BAEf A 77 2 P A

@® People-oriented and professional alarming system, reminding and warning the
operator to avoid any faulty operation and work safety problem on site.

3.LAY R

3.1.4 High expansibility

32 RBW U HERGRMN

3.2 Operation of experimental flotation column auto-control system

ARG oL WPIDE Bl pk, F B RALGE F AT R s le AF M
FEHNEERGIAFAGF M, HERERTBERFRBEERR S

This system is composed of independent PID circuit, mainly to preciously locate and
control the liquid level signal. This manual is mainly to provide operation instructions
and specifications, so the operator is required to operate the system in strict
accordance with the manual.
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3.2.1 Main screen (refer to the following figure)
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. Authorized password . E i _

Towe | |
The password is 123456.

325K R BERE (%X TH)
3.2.2 Page of parameter settings (refer to the following figure)

E:P, I, DEASHEAF A EMEGR, XZAFEXM A5 B 515
TRT REMEHER, RA PID B EET B AAN TR fE Lot 2
-l BH (RAEER—BHEE, W=ASFHAFLEHTELINBGH).
Note: P, | and D, these three parameters, are not allowed to be modified without
permit. They play a key role in the automatic regulation of system. Only the engineer
who is familiar with PID loop regulation can modify them appropriately (after the
system is used for some time, it is recommended to modify these three parameters

properly).
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Regulation

Proportional gain Gas-charging coefficient m

PID scaling parameter

Integral time Feed pump flow m
Discharge pump flow nm

PID integral parameter

PID differential parame

September 16, 2014

Flow setting of
peristaltic pump

TEBEZUARAN RO ZME S ENRARE T LA

The main screen gives a vivid presentation of the whole system and its process
flow with a user-friendly interface.

(1) 2eERs)fE, BNTERREHIEAT,

(1) After the system is started, the whole process system will run automatically.
(2) BB AN E, &AM BEEAER 7 h#Eam .

(2) The setting value may be in the corresponding position, and the keyboard
may pop up to enter the value by touching the data box.

RA R PEMT A xR o AT 48 B By 8 1E

Only a registered user can operate the system correspondingly.

13
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Chapter 111 Operation of flotation column
. AT aaEREAE

1. Operating procedures of Experimental flotation column

1.1 FHLAE &

1.1 Preparations for start-up

LI P& &

1. Inspection and preparation before start-up

O MWK E—S, LELZEGZ TN, BIABKAZEZTER

(D Check the device, and inspect whether each fastener is loosened and whether

the gas supply and water supply systems are normal.

@ TE UG T RAL TR Z B BOR Je B9 7B R ST

2 Clean all impurities remained from previous test of the flotation column.

@ FHRIAMERARAMEERRF LRG0 RM, URBELRK

LR

(3 Clean all delivery pumps, and make sure that the feed pump and discharge

pump are free of rust and foreign matter, so as not to block the bubble generator.

@ RELTERORTZEZE (LAEELSRY®), WITTE. XHAXA

B IEH o

(@) Check whether the valves of each working pump are under normal condition

(especially each valve of tailings), and whether valve starting and closing

relationship is correct.

® wEHEEIL, R WHBAFEELLTEF e, %L PID (RERM

B EH AR F®AE) TEEFRT, WM RETRES TIEMRE,

(5 Check the power supply condition: whether the pumps and agitators are of
normal power supply; whether the digital display PID has a normal display;
and whether the peristaltic pump can work and be adjusted normally.

OREFEHROIFESE, RAAERGIALR, K EH,

(6 Check the peristaltic pipe of peristaltic pump, and replace immediately if any
wearing is discovered.

OEHEANCEZWHERLT, FEMESRNEKY U2~283 HEERE,

(D When the column is emptied, inject water into the column, reaching about

14



1/2 ~2/3 of the column volume.

1.2. 7 F

1.2 Start-up procedure

@D VEBIFH B A MBURFE B ROB A

(D Prepare feeding sample ore, sampling pipeline, and sample container.

@ TR EERERE, T FEAEERALLER, #NEERT,

(2 After completion of preparations for start-up, power up the control system of

flotation column, and enter the operation interface.
@I FZEMNEAT X, FREEMNRAZALET X, FBARKEHMKR.
(3 Open air supply switch of air compressor, start the gas switch of control
system, and start the ball valve in front of bubble generator.
O RRRENFE, HERY . BY & 2462 % B R U %o
@ According to the test process needs, place concentrate and tailings tubes to the
designed feed mixing barrel or sampling device.

OHREREEZCEARE (FREEENTRKER), RAREETHBET -
¥R ZAT B B 3h 4= 1
(5 Adjust the air flow to a proper value (not make the ore pulp in the column roll
over), feed ores after the liquid level is stable.

® wEFRAEREE, HELSHERE,

(6 Set the thickness of froth bed, and adjust each parameter to its optimal valve.

1.3 Rt

1.3 Shutdown operation

O #iELT

(D Stop feeding.

@ BRT ZREF, MaRY RERE, FEENT X
KR

2 Adjust the tailings pump to be under manual status, T 3 Ball valve

increase the rotating speed of tailings pump, and empty the ore

pulp inside the column.
@ FIFALH FEARAEFA, FRFEERB. FEM
(3 Inject clear water into column through feed pump, to clean the inside of flotation

column and mixing vessel.

Ok TEE, #FEEERRA, XRAARRRESRR, KA ENKEZER
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Go KHEHRIE, HHEHRRTH.

@ After cleaning, drain the water depositing in the column, close the ball valve of
bubble generator as well as air compressor and automatic control system. Close the
main power, and clean the test site.

ER: kG, —REXRAAREBARA
e Afior P e ball ol T T I

12 HBfEHRWE
1.2 Operation guide
UWTHH RN ERSHKEREIE, Bk B BN BRSO LR

MR BAF, WAt EANERET AR AELTRERSTRE -
MNREWER T A B 8y R A DUEANME, B2 & e K A A R o
Wy RIEF AT e T BEUTOR M T, Bk, MARTHRMEFFT KR E
iy 3 A R
The common parameters involved below are mostly empirical value. To achieve an
ideal effect, they shall be optimized in practical operation. Similarly, the basic rules
discussed below are the result when the flotation column is under stable status, with
one variable changed. As for non-instant changes, corresponding compensation may
be made, but the rapid fluctuations of flow or high/low-grade material pulse may
result in the unpredictable performance reduction. Therefore, it is required to keep the
uniform and stability of ore pulp flow.

a. XRE

a. Aeration rate

RARENHARAEEE (RIEFHILBFRATRT), BEEFEZHNZTS
FKHAEXT, LWHFESREFFHBEMRERE. R EETREE AN
R A R AT KRR, BEEMERARE, Ba:
The increase of aeration flow may improve the recovery rate (under the precondition
that flotation process is kept stable), but under specific air surface rate, the
characteristics of bubbles will be changed and the recovery rate will be reduced. Such
exact value is based on the bubble size, bubble bearing capacity, and ore pulp flowing
rate. Generally, with the increase of air flow,

© PR &AL
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« the concentrate grade will be reduced.

s Wiy i ERREREEE, MERKERE.

+ the concentrate recovery rate will be increased to the optimal value, and then

the recovery rate will be reduced.

- BERETHEEEET SN

+ the solid content percentage of concentrates will be reduced.

PLER AR R IR TR0 & B R X B R LG HOR T~ 4 T
Fl s R SN REF AN EE. TEWALESTEY KELENTER,
MAREREHEEM X
The above change rules are only limited to the specific flow range. The bubble type
will be finally changed and different flow statuses will appear, therefore damaging the
performance of flotation column. An excessively high aeration rate will result in the
rolling of ore pulp inside the column, and thinning of foam layer until disappearing.

b. WkKEREE (HE&EK)

b. Foam layer thickness (liquid level height)

MARERERRERT mAWEEZSH, RERNBKE, TUETRKZ
REEEAME, TURERGEM, EERX2MENNTE. €2, BKER
B LB AV DA ROABRRET R RAET 8 4B o B
BT DB LA I P AR (R EDRCR A B0 o TP R
B9 300mm. K gext A2 o 7T LA 300mm TR, SRR, e
KB TR
The foam layer thickness is an important parameter to decide the concentrate grade. A
deeper foam layer may strengthen the secondary enrichment of mineralized bubbles,
greatly improve the grade, but the recovery rate will decline correspondingly.
However, an excessively thick foam layer cannot bring other obvious advantages. The
deepest limit is at the place where the bubbles formed break themselves. A large
number of eddy can be seen in the mineral foaming area when the bubbles break (the
recovery rate at this time will be very low). At the beginning, the mineral foaming
depth is recommended to be set as 300mm, and it may be adjusted around 300mm
during the test process to select the best thickness. With the increase of foam layer
thickness,

- REBEKSRRE

» the foam product concentration will be increased.

© RERY &
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« the concentrate grade will be increased.
o PRI X
* the recovery rate will be reduced.
. B E
c. Feeding capacity
GF B I BB AR R AN Y R, AW RERE R, 2L
By RERETEARRZ AL, WRETRULAT L ERIRR AL E.
T E A
The increase of feeding capacity will directly cause the reduction of detention time of
materials in flotation column, therefore reducing the recovery rate. The feeding
capacity is recommended to be adjusted in the rated handling capacity of device. If
the feeding capacity is excessively large, the tailings discharge system may be
blocked. With the increase of feeding capacity,
o [ AR IS 25 i 1A
the flotation time will be reduced.
38 Jn e R
the difficulty of tailings discharge will be increased.
P K B g

 the recovery rate will be reduced.

dv ERMIEA
d. Foam spraying water

B3 A T AT TP B VL IR G AR R BB VR K3 4] B L B OR R, IR IR
R K, BRMERR"ERFMENER, By B LG E#— TR
HAMEXTIATHREFRABERARETNENT Y, EETRERKETLH
K, EREBRE. PO ERIRE KK E - ERERERD B A0 RAMEATT

f

The foam spraying water device installed on the top of flotation column can make the

clear water evenly sprinkled to the foam surface, to clean the ore pulp entrained in the
bubbles, and in the meantime, make the bubbles merged and regenerated, therefore,
the concentrate grade will be further improved. Excessive foam spraying water may
clean away the target minerals entrained in the bubbles and even can make the foam
layer completely disappear and recovery rate sharply drop. Thus, the foam spraying
water shall be adjusted to be of the best rate. With the increase of foam spraying

water,

18
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« the concentrate grade may be increased.

o AR E R

« the recovery rate may be reduced.

FHNE ER

() K% AL 3R 1R

Chapter IV Common problems and solutions

> 25 /\ LSRN Y
Fe | g | REAT BB ok st
NO. FAULT ANALYSIS ELIMINATION METHOD REMARKS
REREBT X | FREEMN. BHRR KEH
KB R AT <
The bubble Open the switches of air
generator is no compressor, control system,
switched on generator ball valve
LA RWEHRRMEB LS, HRITF
1 ® T RS LAY
No b”bb'gs K98 % BT HEEH AT R)
generate The bubble It is recommended to replace the
generator is bubble generator, and please call
damaged the after-sale service telephone of
Zhonggong Mining (see the
contact information in the last of
the Instructions)
FERAE LA .
RABBTAE | jow b4 #5457 AFE
i s
. W o
The f eeding of Check whether the feeding of
flotation column : . |
is abnormal previous process is horma
Sk Ay 7 76 A5y A A NN
Hﬁj‘ﬁ}i& Agini)irrilﬁe%el B R
ZREE S v Check the level gauge
@J /(E\_L gauge
2 level of HRREY ﬁﬁﬁk%ﬁﬂi%%%%ﬁiﬁ it
flotation Abnormal tailings Check whether the rubber hose of | It is recommended
columnis | " i harge pump tailings discharge pump is to replace the
not adjusted damaged rubber hose
to be in regularly
place EsEHARE | TR ERHRAZETEES
A LR E =B —
The automatic Check whether display value of
control system has automatic control system is
an abnormal consistent with the actual liquid
display level
3 REKE | ke BER HE = kB AR K
HAER EREBRA Evacuate the water logging in the
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& Check whether oil-water separator
There is therg is water
water _ logging in the
logging in oil-water separator
the air pipe :
of bubble BVE R A
generator Iy . Ak
i AR AT % Ny »
There is excessive B LR A It is recommended
L Evacuate the water logging in the to evacuate the
water logging in K = H
the gas tank gas tan water logging in
the gas tank
regularly
£y > me g \ o . . e
THREBRAC] by w st im0k B
There is
. Close the ball valve of bubble
backwater in the enerator upon shutdown
bubble generator 9 P
CBEFR T LET SRR L
BT R o &7 % a%{ BBk
Abnormal 2%
flotation Check whether each parameter of
technology flotation techn_ology reaches the
requirements
o R0 K A BT
Lo = Check the opening condition of
£ o= AN 4
m;}ﬁ fﬁcﬁi;gf bubble generator
wE = ENHEIAE
R bubbles ]
35 T Check the exhaust air pressure of
K air compressor
The BRELE, fEk
flotation | o &Il | maconvk BJF %, 451 6 B
TECOVETY | The foam layer is ¥R
rate is low | ¢qq thick, and the : .
. Adjust the foam layer thickness,
working
to reach the reasonable
concentrate grade
. . concentrate grade
is too high
I -‘4‘7\@: Sk E§| AEE
M A A i fiiwﬁ%iwkg | 672 7
Excessive foam Adjust the foarf— spraying water
spraying water
praying to be of a reasonable rate
RHETELRY | REFURITLETSEKETE
Abnormal B E K
DI flotation Check whether each parameter of
B g technology flotation technology reaches the
BAK requirements
The ‘ KB R, k5 6
ot kB B A ﬂk)zfxz:Ju Sk
otatio R
grade is Thinner foam . )
relatively layer Adjust the foam layer thickness,
low to reach the reasonable
concentrate grade
S8 B A R A
WA HAER /A | Adjust the foam spraying water
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Chapter V Contact Information

NF A5 W 4 www.zhonggongky.com

Website of repair service: www.zhonggongky.com

OB AR BB M43 # 7 &0 0731—82849778—8014
Technical service hotline of home office: 0731 —82849778—8014
B AR EE JE 4Bk & 7 X 0731—82849780—8008
After-sale service hotline of home office: 0731 —82849780—8008

21


http://www.zhonggongky.com/
http://www.zhonggongky.com/

