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Heavy metal pollution prevention technology
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Multi-purpose heavy metal blending agent staged filtering processing equipment
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Treatment of hexavalent chromium-containing waste liquid and sludge
containing heavy metals
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Staged treatment of pickling waste liquid
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Production of hexavalent chromium waste liquid
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Woastes from various industries such as electroplating, dyes, alkali chlorine, chemical fertilizers,
petrochemicals, tanning, textile, papermaking and other industries
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Harm of hexavalent chromium
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Carcinogenic or mutagenic harm to humans and animals
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}?"\1 ZE_: ?'J * e )3 7}{ g Make best use of existing equipment

S
'/ff[ -gc ﬁ% E_ Stable effect

‘\-— ‘\ /:/“ ’ , . ﬁ‘ N 24 ’;'{ —
A E - BE NP P
Sludge meets general business waste control standards
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Waste liquid meets discharge water standards
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No odor in the workplace
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Multi-purpose heavy metal blending agent staged filtering processing equipment

M%E&;‘E Pickling waste liquid
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Heavy metal filtration reactor

Coarse filter Gear pump
4



UCeeo  HHBESEILHS BT

.l - . Multi-purpose heavy metal blending agent staged filtering processing equipment
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The advantages and disadvantages are as follows
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Multi-purpose heavy metal sedimentation agent staged filtering processing equipment
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Technology Energy and Application

Iﬂl Treatment of hexavalent chromium waste quuid
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Chemically different from other toxic heavy metals, it is more difficult to handle and is a sore
point of environmental protection
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CR 3t (,‘;’[j /i) precipitation

Stench at the job site
Dosing more

High sludge production
Unstable effect



_ ol o
U@ ARG EL
Energy Technology Energy and Application

BORL ki s (FALAF S
Provide treatment methods, process design, software and hardware construction, and operation

guidance by means of "on-site diagnosis" and "medical treatment”

» / 2
S ]A /f)/é, XA IE_-'_ ‘;\),-‘J Hexavalent chromium treatment agent

. ';IF JR  Pasty

. T’& 14~k 7% {4 Low water solubility

I

e ¥ B B =R ey I H W e X Can handle high concentrations directly
—y iﬁ- iz L }j}‘ <" w 7t Fj ) (much higher than others known)

o < g% M COD significantly reduce COD

22
<!

2 2, LS S _a
o N RAIW 4 K,ﬁg T+ AT 4 * & Ppre-treatment removes interference toleaus usage



1.1
Us
Energy Technology Energy and Application

o X MA T Hexavalent chromium treatment agent

e it~ FiFE & Jﬁ i Liquid, solid or compound slurry

« Rk iE- 3T Just a single potion
c JiITH P E Short operating time

o FFFALAL Y Less interference issues
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Energy Technology Energy and Application
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Hexavalent chromium blender

Fuiv 700, 45%

—

Blending agent 0.45%

A 6+ S - . v > oS ©

% Cr },EI’ e /& Cré+original solution Ry, "/ = = Cr6+;9';,‘\ ‘,ff? Crb*solution after removal
e r' 7

"-!‘ A7 1000 mL 1000ml volume IZI‘ #= 1000 mL 1000

/;\‘:}i 1000 ppm 1000ppm concentration /j\‘;}i < 0 5 me

Concentration <0.5ppm
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Energy Technology Energy and Application

° );}uli@ P A Aﬁi, 24 78 Dehexavalent chromium treatment of waste liquid
° ]’/,} E);E, };}k/lf& Hexavalent chromium waste liquid

PHA 57 £&&51-7 gz PHA 57

PH regulator Metal sedimentation agent filter PH regulator

N VTS > . > N . v

Waste liquid Regulation pool Mixed pool Settlement tank Filter aeration tank

5 i BT

sludge Discharge water

11
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o 5t ’ﬁ Sludge properties

o TCLPA2E l-#CRi% & ¢ 11.9 PPM
TCLP program tests Cr dissolution: 11.9 ppm

o

«  (®* 5P B)
(Using extract B)

s Z°KkZ& 163.2 %
Water content: 63.2%
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Eﬂergy Treatment of sludge
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Treatment of highly toxic heavy metal ions [hexavalent chromium] that will damage the central nervous system of the human body.
Relevant domestic industries such as petrochemicals, stainless , papermaking, electroplating, tanning, textiles and other industries
will accompany wastes containing hexavalent chromium. However, the related treatment technology is incomplete and cannot fully
meet the emission standards, and the treatment cost is expensive. In the past, if it was stored in the country for solidification, or it
was secretly discharged or buried, it would greatly affect the natural environment and ecology, and directly challenge environmental

awareness.
RACE R bS] BT S R R R L 0.5PPM - 2 B 8
I i AL Rk e

The inorganic waste liquid and chromium sludge treatment agent, after treatment, the chromium
concentration of the waste liquid was reduced to 0.5PPM. It fully meets the emission standards

stipulated by the Environmental Protection Agency.
13
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Eﬂergy Treatment of sludge

Processing rationale
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According to the sludge conditions of the individual case, the comprehensive treatment agent uses

chemical adsorption to fix and stabilize, so that the total chromium forms a stable but insoluble

compound to be fixed in the sludge, and exerts the effects of stabilization and non-toxicity. There is
no need to solidify, the volume is almost the same before and after treatment. After treatment, it

can meet the TCLP test standard and can be buried directly.

Loy RTH T
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Eﬂergy Treatment of sludge

advantage
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This ensures that the TCLP test complies with the standard and does not require curing.
The volume is almost the same before and after processing, which saves freight and landfill costs.

Quick processing and low labor costs.
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Eﬂergy Treatment of sludge

&

Comprehensive treatment agent for chromium heavy metal sludge

g =3 7}( ,’j& Compound water body

F V% ~ A -3— Tasteless, odorless
g * T g AR(IDEAEND €487 F 2412

Suitable for treatment of chromium (III) and chromium (VI) heavy metal sludge

16
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%

Example of chromium heavy metal sludge treatment

<A EE": - /é A Processing method A
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Step 1: Put the sludge into the mixing container first.
Step 2: Then add the comprehensive treatment agent and an appropriate amount of

water (to make it easy to stir and mix to the degree).
Step 3: Start the stirring motor to make the sludge mixed with the comprehensive

treatment agent uniform and then discharge.

(e]

I
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Examples of chromium sludge treatment
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Source of sludge
Company T
Produced by the treatment of electrolytic waste liquid
and pickling waste liquid

Characteristics of sludge to be treated

Water content 63.2%
Contains chromium (III) and chromium (VI)
TCLP test (using extract B) total chromium

dissolution 11.9ppm =
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Treatment of sludge

process result

- TCLP irl#CR7% &1 2.7 PPM
=7 %
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TCLP test Cr dissolution 2.7 ppm
Meets non-hazardous business waste standards

19
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Treatment of sludge
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Unprocessed
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o BT f IR

=X B Chrome sludge treatment equipment
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Mixer (continuous or batch type): 1 type.

Sludge dosing feeder (continuous or batch type): 1 type.
Comprehensive treatment agent quantitative feeder (continuous or
batch type): 1 type.

Water fixed pump: 1 type

21
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Treatment of sludge

“ 5 T8

Compare items

H @ =

7N

Other methods

F & L xx1d

Non-toxic treatment

7 g &

Need for curing

32 A

Need curing

P E &R

No curing reqguired

AN 7% LR

Chelating agent use need No need
TCLPA.;% 4! ~g 3T X R RO o4
TCLP chromium dissolution Difficult Can _ensure compliance

]I@ S F AR

Volume after treatment

5 40 30% 12

%i\‘gg%t

Increase by more than 30% No increase
A B (30%4 ) 1
Landfill cost High (above 30%) low
= % % (30% 1) i
Freight High (above 30%) low
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CDﬁ :5G1. 100L. 150L
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Appearance: colorless or lilac blue slurry

Specific gravity: 1.20 £ 0.03

Composition: Compound sludge stabilization and non-toxic treatment

Packaging:

(DBucket: 5GI.100L.150L

@ Tank truck: transported to the user, and responsible for pumping into the storage
tank. At least 20 tons per delivery.

23
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En e rgy Treatment of sludge
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Instructions: TR A PRI R%;}ﬂdﬁ

@. Wet sludge: Mix the appropriate amount of chromium sludge treatment agent with the sludge, and

dehydrate it if it is too wet.
2. Dry solid sludge: add an appropriate amount of chromium sludge treatment agent and sludge to an

appropriate amount of water, stir and mix well.
For the above operations, the company will send someone to the site to guide the operation.
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A
A 'ﬂb ZF XL ALK, SWT FiEsE - A ES AR,
Dosage used:
Depending on the nature of the sludge. It must be used in accordance with the company's pre-
determined recommended dosage to avoid unqualified treatment results.
/\ The chrome sludge treatment site must be added with a machine and equipment mixing mixer group.
/\ The dedicated staff for chromium sludge treatment is about 2-3, and it is estimated that it can handle

100 ~ 150 tons per day.
/\ Because it has been stabilized and detoxified, it can be cleared and buried. Reduce total costs.
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Treatment of sludge

Absorbent : 4.00g
Solution Volume : 1000mi
Initial{CrO,"] : 1600ppm
Temp. : 30°C

pH:8.01

T T T T T =

T

8 8 0 12 14 18 18
Absorption Time(hr)
Decrease of CrO,” Concentration with Time

ACIOPRER . B MCIO E R
A : 1000ml R 4 £ @4 : 1000ml
& A& : 1600ppm RAE :<1.5ppm
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Process flow
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Processing flowchart
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i acid *Waste acid purification eAeration pr.eC|p|tcmon Iro.n (;dee
*Recovery acid reuse *Dosing and dilution Fllfe.r Discharge
*ncentrated waste acid *PH adjustment Drying water
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Caption: Schematic diagram of patent processing 26
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Waste liquid treatment

Main ingredients Na ~ N1 ~ Fe ~ Cr

Ca Ni Fe Cu Zn Na tCr | Cré* | Cr3+
= | 86 | 6915620 16.6 | 4.7 | 337 | 956 | 5.0 | 951
()
EL)J
1% | 83 [28.6|<0.1|<0.1{<0.1| 206 |35.8(31.4 4.4
{1

Electrolytic waste

27
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Waste liquid treatment

° EL ﬁg: ﬁ)ik/]?:/é Electrolytic waste

~ %
/\

element

Ni

Fe

Cu

Zn

tCr

Cro+

Cr3+

S
/¢

concentration

28.6

<0.1

<0.1

35.8

31.4

4.4

28
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Woaste liquid treatment

L > L \/ o
o VU ﬁ’,;F }%/TQ Electrolytic waste

o I¥ 3k Approach
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After stirring with metal emulsifier, the sludge settles and separates
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=t
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Before processing
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Waste liquid treatment

&g 3t i 7 L

Metal emulsifier

After processing

30
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Waste liquid treatment
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¢ 25 IEJ‘ RS Processing effect
CER2.62 T (FELTA T )/
Sludge 2.6 kg (dry weight 1.7 kg) / ton waste liquid

* /3 - TCLP#CRi% 21 1.87 PPM

Cr dissolution from sludge TCLP test 1.87 ppm

Electrolytic waste

- LI} LA Vs — >
o WIW 2w e i3 A PR

Waste liquid after treatment meets discharge standards

~ % Ni Fe Cu Zn tCr | Cro+

element

Cr3+

=y <0.1(<0.1|<0.1|<0.1]0.26(0.16

concentration

0.10

31
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Ene rgy Woaste liquid treatment

L': Ve A \‘ v, . . . .
) lﬁgg ‘/7‘"6; ]%/37:? Pickling waste liquid

< % Ni Fe Zn tCr Crot | Cr3t pH

element

<E | 691 | 5620 | 4.7 956 5.0 951 1.5

concentration

32
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Waste liquid treatment

R T A

24 IH 2478 =2 33

Before processing After processing
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o BRI LR

o KNJIW 3 X

Pickling waste liquid

Processing effect

 FR21.62 T (FEL4. 427 )/ BR
21.6 kg of sludge (14.4 kg dry weight) / ton of waste liquid

* /3 - TCLP#CRi% 21 2. 37 PPM

Cr dissolution from sludge TCLP test 2.37 ppm

s g . “ ) /:L‘ Ve —
o NI Z R G E AT
Waste liquid after treatment meets discharge standards

% Ni Fe Zn tCr Crbé+ Cr3+

element

=i <0.1 | 0.03 | 0.04 | 0.41 | 0.26 | 0.15

concentration

8.5

34
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Electrolytic waste liquid (concentrated) Mixed waste liquid
= ' - — -
= J N
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Mixed waste liquid
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Waste liquid treatment

(Pickling waste liquid and electrolyte 2: 1)

Lt (BEmrbheizir2:1)

~% | Ca | Ni Fe | Cu| Zn | Na | tCr | Cro+ | Cr3+
element
=l 85 | 470 | 3747 | 11 | 3.1 | 293 | 650 | 14 | 636

concentration
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Waste liquid treatment

o« B E R Mixed waste liquid
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Separate

Metal emulsifier
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Woasste liquid treatment
\‘E, /'\ > \‘7!-
@ At v &IIQ Mixed waste liquid
@ 2479 3 %  Processing effect
A2, 427 (FE14.52 7 ) /¢ RR
Sludge 22.4 kg (dry weight 14.5 kg) / ton waste liquid
75 - TCLP:R*#CR/% 41 2. 07 PPM
Sludge TCLP test Cr dissolution 2.07 ppm

IR S R

Waste liquid after treatment meets discharge standards

% Ni Fe Cu Zn Pb Mn Cr

element

R 0.11 | 0.03 | 0.06 | <0.01 { 0.09 | <0.01 | 0.13

concentration

38



Energy Waste liquid treatment

@’fbi%%%f% Chemical nickel treatment

ﬁ }:%;}L i ?;IJ

Metal emulsifier

IR

Before processing After processing

% Ni Fe Cu Zn Mn Cr

element

xm ek [ <0.2ppm ND ND ND ND ND

39




Energy Woaste liquid treatment

@E}\‘ﬁ Eﬁ%ﬁ%}% Nickel nitrate treatment

;L,-% element Nl(L) NI(S)

T8 2R R <0.2ppm >500000ppm ND

Post-treatment concentration

40
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SNBSS S AT

Analysis of sludge after treatment

=D =C
XRF % %
Mg 0.377 0.102
Al 0.317 0.078
Si 0.046 0.209
P 0.537 -
5 0.025 0.057
ClL 1.540 0.024
Ca 9.810 13.330
E%D Fe 0.150 23.133
M 41.730 4.703
in 0.120 -
Ha 9.940 3.350
Ba 14.300 -
Nd 15.9200 -
Cr - 3.8Z7
Mn - 0.432
Co - 0.166
Cu - 0.804
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Before waste acid treatment After waste acid treatment
SGS & M RARAHUIR A IR 22 8] %522 3 SGS & 9 MU O A TR 22 8] 85 522 9
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AW KR RN %
fieR: MR a - 1094 00 %
£ H:is <l 0222 16p 2 $ieRe Amaa 10,0022.0C 1024 00 #
HE AT : RARR I '0(“2"' L) £ % ' z ) 16 % 42 &
EBE® : AWS042401 Ha kT : ki 4
RIERE : SR A ML 128000 (mg/L) 8 H : AWS042403 2.20 (mg/L)
LT -« WIERR : £IEREA FLE
—— | R *
T (% KK # i X% o
i N (,{Nmmwu "
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Processing example
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Case 1: Wastewater treatment on surface of Taoyuan Y Plant

AN HNI Cré+ S0, ST
(E—) | (ppm) (ppm) Hmho/cm
Waste Ii_q_uid S Electrical conductivity
“Houre 1) W 13.4 580 890
Light yellow
A | ORI S 42000 pmho/cm - K4S E <750 pmho/cm Zk

Open question

The conductivity of the original waste liquid is as high as 2000 pmho / cm, which does not
meet the requirements of conductivity <750 ymho / cm

YUSEEDIN

Processing requirementd

FFERIERAKKE © tCr<0.1ppm ; HERE <750 ; ShER<6%
In line with agricultural irrigation water quality: tCr <0.1ppm; electrical conductivity
<750; sodium adsorption rate <6, etc.

SREE T4

1 AR FIRAE IR S T FE R R e 2 EEf# L - Add conditioner to remove interfering ions and reduce
2 BEERTMETILOPEEREIEPH  Sogoyte of waste fauld

2. Reduce the proportion of sodium ions in the solution

jeeroach 3'@\/&\@%@@%%#%%% and adjust the appropriate pH
4.75 e FEFHER 3. Add metal blending agent and stir to remove chromium
4. Sludge sedimentation and removal

SAPEZE HMN tCr SO, S

(A=) (ppm) (ppm) Hmho/cm

Exterior Electrical conductivity

process result

(Figure II) Tt 0.05 350 680

colorless

SABES G

Processing benefits

1. Drained water meets water quality standards for

1 E@/ﬁ7ﬁf§éﬁﬂ/%/%m7k7kﬁ*’i\/ agricultural irrigation
2. ﬁﬁ;ﬂ.gﬁﬁa‘§< 750 ”mho/cm SR 2. Solve the requirement of conductivity <750

[iTaalaYaWWAlalae)
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e Kz FIN]S A ib s R IR
Ccase 2: Chcmghuc: J Plant Surface Chemical Treatment K=

(BB RE7 ()

RN MU Cro+ S0,z PO,3 pH
(=) Exterior (Ppm) (ppm) (ppm)
composition ity >7000 >500 >2000 <1
(Figure III) Blue black

R [m] ToEANE

Open question Cannot handle

ANEHEE SR FFEmUR/KKIE @ tCr<2ppm 5 Zn<5ppm ; Pb <1ppm

Processing requirements Meet the quality of the release water: tCr <2ppm; Zn <5ppm; Pb <1ppm

Q}lfiﬁﬁg‘ 1. %bﬂj\infi?”$&lﬁ}:l:%%% 1. Add conditioner first to remove interfering io_ns

2. Add remover and stir and adjust the appropriate pH

Approach 2 TR BRI R EaE pHS Settlement and removal of sludge Vg
3.5 eIEFH SR
RAHREE R SN tCr Zn (ppm) | Pb (ppm) pH
(P;E[) Exterior (ppm) ‘ = . !
P riaure ) e 0.54 0.8 0.2 8.5 & 1)
colorless £ ':.'.,, =
%EE& é 1. TJ&/)IJK'THAﬂQ_ﬁﬁ—/& 1. Drained water meets water quality standards : ',
Processing benefits 2 ﬁq:/;%m':fllﬂmﬂ 2. Solving storage problems .
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Energy Processing example

l)"l =
Case 3: Chonghua G Plant Surface Chemical Treatment

. /‘)'Z R HE— | L LJJ\; ]g“k ‘”7;% Chromium film forming waste liquid

2 Lz D
e — ]A I)z N Hexavalent chromium concentration
Piv

A i xh i o
o z /-6”-_ jﬁg‘ N Ji ]ﬁ& Contains sulfuric acid and hydrochloric acid
*PH 8.9

o ZATHW = /é’. j’q ;;\. 7]\ Processing method and cost

L gE==N

AT+ & s Fi T L xx/T
Regulator + metal emulsifier: $ *** / T

A& o 4.5kg(dry)/T

Sludge: 4.5kg (dry) / T i
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En e rgy Processing example

l)"l = 13 TL‘G]‘ 7~ H r,\.f%\” 24 I

__‘

Case 3: Chcmghuc G Plant Surface Chemical Treatment




IGeneray 75
Energy Processing example

X B =

/A R

Case 3: Changhua G Plant Surface Chemical Treatment

s / A . .
o ZA T 2T 7~  Processing benefits

— ™
24 g%&.}:}l"’ ]/:5 -Ei Simple procedure
1)Ii § ]/3/_‘ TL %t iﬁ#m/') # 60% Simplified equipment: 60% less dosing machine
/ﬁ /ﬁ‘ }:\‘ :'-!i_ & Less sludge production
7 -‘-‘i— ‘2% Odorless
7"-3: 3‘ ﬁ,\_} "j?\ Stable effect
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Energy Processing example
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Case 4: Treatment of Chromium (V1) Waste Liquid on Surface of Kaohsiung C Plant
=2 L
P‘ /EI )Z A TB-,

Resource P rocessmg

Bk AT ib @l B (E >

Comparison of the results of harmless treatment of waste liquid (unit: ppm)

ppm)

PO,3-|{SO,%2| Ni [Al| Fe | Pb | Zn | tCr | Cro* | Cr3* | pH
J e B % 1890 8.4 26.8 | 333 | 0.95 o= 0.38 | 492 327 165 2.3
Original waste 2-4
3@ 2% | 055 [ 5.0 | <0.2 | --[0.03|<0.01|0.05| <0.2 |<0.2| ND
ost-treatment solution
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Work safety poisoning incident

O© ETNEWSHREZ

RAME R Bl BT EIRZERE AP - SRTE S I T8 XS NE B > A b b EHI8A e (Rl > 20
2 EN ~ WESE - WRERT 10ppmA /] PR - MEAKABE S - JSlearAmbaE sl - — A%
10ppmut A FEEk: - NEZRERS @ IDANE - E=FB T BEMAASET - ELNARE—ERS
"YREE/ D0 o BEAN  MLERK THDE ) S ABBEIRERA T 0 K TIRZEE o NI TR 30
FTEIK o TEEEEARM HL1SA R - gREEIZE Py kB b 257 E R EAGE BRI | HyRE
TRIIREAE LS - FEHTFE=] RIKSOPIREIEIRIZHTT » A 2EMA=EMHEE -

Wastewater pool stasis removal is a limited space operation site. Ventilation and measurement measures must be
performed beforehand. Fields with hydrogen sulfide cannot be operated. After ventilation and measurement, the
concentration can be lower than 10ppm before operation. Wastewater treatment tank After draining, the sludge will
generate hydrogen sulfide gas. Generally, as long as 10ppm, there is a danger of poisoning. Due to the high
concentration at the site, it is still impossible to measure. An electronics factory in Yilan has killed 4 people. The
concentration at the time of the incident must be high. The concentration is at least 10 times higher. " In addition, the
industry will send suspects of death due to business negligence in accordance with the "criminal law" and violate the
"Occupational Safety Law" with a fine of up to 300,000 yuan. At a distance of about 15 meters from the incident, the
smell of strong chemical agents in the air and the smell of rotten eggs "Amonia" showed that the concentration at the
scene was quite high. An electronic Yilan factory did not follow the SOP standard operating procedures, which would
cause unfortunate incidents.

MEZHER - R - WEHIFREL - i FEHEA
$XYilan News Network, all rights reserved,
welcome to reprint, please indicate the source
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n e rgy Conclusion

AN R EF R A S A B T S s
TR Ik B R 0 R AT LR 0 R RE
e 0 R TR e KA S o A W o M AR AR

R H R egy ]
The source of hexavalent chromium waste liquid is very diverse, and the composition is also
varied. If the treatment method is not the right medicine, the treatment effect is difficult to grasp,

the possibility of pollution is very high, only the ability to apply technology flexibly and strong

technical guidance Is it possible to solve the problem at low cost

o N RIE 2 N2 kW R AT

IPERIEE F AL

LRI A R
The effect of treating the hexavalent chromium waste liquid by the method of "the right medicine

is more stable than the reduction method, no odor, and less sludge production
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