- CHEMICAL
~ INITIATIVES

EFFLUENT REDUCTION PROJECTS
SULPHURIC ACID PLANT




BACKGROUND! INFORMATION

Suiphurcacid plant int Umbegintwini: .
Deuble absorplien plant, capacity: of 5SON IR
Built By Simont Canves;in 197.3.

Side: stiream) plants suchi as:
Liguid SO2 Plant,
Liguid SOsand
Oleum plant.




PRESENTATION OVERVIEW

SECTHIIONIA
Water consumption in acid plant.

SECTIONI B
Effilent generatien from the: acid plant.

SECTION C
Effilent reduction projects.




OBJECTIVES

Conduct a tetal water balance tor identify:

Prejects on sustainanie develepment o Waterr [esoulice,
Projectsion minimizing Water consumptionrand
Projects on minimizing environmentally’ pellutionrleading:

Reduce the effluent volume Rence: COSLS.




WATER IS A LIMITED RESOURCE

Water of “geod guality~ IS hecomingl a scarnce
[esource.

Water costs are rising faster than inflatien:

Dischiarge: standards; ane Pecoming Increasingly.
Stiiingent.

reatment: Costs are rsing aster thamn Water;
COStS.

Industriall water reuse/recyclinglIs: neceessary




WATER CONSUMPTION

Demin Plant
55%

Waste heat
boilers

Durban Metro
Water
R6.64/m3
59 650m3/month

Cooling towers
36%

Sand
filter no.1 & 2

Acid dilution
5.7%

Other
3.3%

Safety showers




EEELUENAT GENERATIONI SOURCES

Cooling
system
25%

\~Z W 2 \Z Separation

Primary effluent plant (9 500m3/month) tank

a
Secondary effluent plant




EEFLUENT REDUCTION PROJECTS
(Implemented)

Replacing ce-culrent withi counter current demin plant (2007),
Auteomating hoeller blowadown; system (2007),

Optimizing sandiilter hackflush system; (2005),

Re-Using the ceoling tewer bliowdewn| (2006) and

Recycling the cendensate(2007).

Total expenditure:

Payihack Peroa: 17 mentns

IRR (Neminal): 70%
(Real): 61%

NPV R7.96m




1. REPLACING CO-CURRENT WITH COUNTER CURRENT DEMIN P
SHORT COMINGS OF CO-CURRENT DEMIN PLANT

(I.e. As water guality: deteriorates, It Underperiorms)

Demin plant operating cost

MORE REGENS
HIGH EFFLUENT
MORE
CHEMICALS
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Cl's effluent cost

Average monthly effluent volume per year
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CO-CURRENT SYSTEM V/S COUNTER CURRENT SYSTEM

A. CO-CURRENT SYSTEM

Uses regen chemicals less, effectively: asi it comes Inte) contact
withrheavily: saturated resins firsts

| Feed water

~ Regen chemicals

Effluent Water outlet

B. COUNTER CURRENT SYSTEM

Enables the regen chiemicals; to) contact the least saturate
resins; first.

Regen chemicals Water outle‘)t

Feed water EffluerJt




ADVANTAGE OF COUNTER CURRENT
OVER CO-CURRENT D.PLANT

COUNTER-CURRENT SYSTEM OVER CO-CURRENT SYSTEM
LLess regeneration chiemicals consumption
Less; efifiuent generation.
Effective resins exchange rate

USE OF RIVER WATER
1. Saving feedi water cost (R. water: R3.24' & DBN metro water: R6,64)

USE OF DEMIN WATER"IN REGENI CYCLE.
1. Aveid polluting| resin;layer & therefore increase in plant run time

ADDITIONAL WATER TREATMENT EQUIPMENT
1. Sand-filter: remove Suspended solids from the water
2. Carbon filter: decrease organic leading| from the water:
3. Degassing tower:  remoeves COZ2 from de-cationised water




PEREOMANCE COMPARISON

PLANT PARAMETERS coUnter current CO- current

Effllent generatien per year(81%) 17 133 tons 92 008} tens

Electricall consumption per year: 06 855 Kwi 06 855 Kwih

Caustic consumptien: per year:(60%) 55 tons 140 tons

Sulphuric acid consumpiion: per year: (67%) 72 tons 221 tens




2. AUTOMATING THE BOILER BLOWDOWN SYSTEM

Shoertcomings of manual ever autematic Blewdewn: system.

DUmMpInG| URNEecessary Water ter efifiuent,

DUumpIngl URNecessary. treatment chemicals to effiuent and

Increases the scaling potentiall of the Boller tues:

Energy: savings firom the blowdewn effltient




Boller water control: Manual /s Automatic blowdown
system

1. Boiler water TDS trends from manual boiler blowdown system.

Manual boiler blowdown for
Boiler no.1 (September 2006)
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2. Boiler water TDS trends from Automatic boiler blowdown system.

Automatic boiler blowdowwn
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Component

Effluent Cost

Chemical Cost

Feed water
Cost

COST BENEFIT ANALYSIS

Manual (Per Month)

R 42 048 (2628m3)

R 4 880

R47 304 (R18/m3 of Demin
water)

R 94 323

Automatic(Per Month)

R 3 248 (203m3)

Savings (Per
Month)

R 38 800 (2425m3)

R4 504

R 43 650

R86 954




Scale formation on the tubes




Main causes for the boliler faillure

Demin plant Underperfierming resulting 1n 1enRs slipping
(Chlerides, Sulphates, ete) through to the bollers.

Demin plantwas Underperorming) due to change inifeed water
chemistry ever the past six years ( Conductivity: used to e
pelow 100uS/em Ut was rn: at: S00usS/cm)).

Demin plant offlinerresulting inf untreated water used in; the
poller anad therefiere runnping the boiler at high TDS ----—> scale
iermation ----=>" Insuificient heat transier ---= tube collapsing.

Poor control of TDS/Cenaductivity. In the: boeiler (Manual
plewdewn system)) ----—>Undernliowdown ~ Scale formation
---=> [nsufficient heat transter -----> tube collapsing.




EFELUENT REDUCTION FROM COOLING TOWER

Cooling| tewer bliowdewn IS /= 80m3/day/.

Investigated the re-use ofi Cif blowdewn' te the fellowing areas,
a Acididiluren 1 the EAT and D& Pumips tanks,
a 76% acid dilution,

s Preparation) ofi ATH sIumy/;

Afiter a thoreugh guality’ Impact evaluation, it Was,decided to
Use the effiuent fier ATH siurny preparation.

The effluent reduction achieved! from this project was
18m3/day.




EEELUENT REDUCTION FROM SANDEILTER BACKELUSH

Sand filter back flushr used to;be manually: activatead
every morning for 20minutes (generating appreximately,
20ms! of effiuent).

Trialsiwere conducted ter estanlishrat Winat Sand filter dp
should the hack flush takes place and fier how: leng.

Alter: the tral, vackflushrwas ter be conductied at T00Kpa
sanafilter dp.

50% effiuent reduction firom sandfilter backflush was
Incurred.




SUMMARY

TOTAL EFFLUENT

141 016m3

A 4

A 4

\ 4

Sandfilter
5 475m3

Cooling
tower

Optimizing
backflush
system

29 200m3

Demin plant
70 445m3

Re-using
CT blowdown

Installation of
Counter current
demin plant

Boilers
31 536m3

Condensate
4 360m3

Recycling

Automating
condensate

boiler blowdown

Sandfilter
2 735m3

Cooling
tower
4 680m3

Demin plant
11 490m3

h 4

Condensate
Om3

TOTAL EFFLUENT

21 341m3




CONCLUSSIONS

Estanlishr water treatment plant capacity
(Benchmanik).

Conunueusly moeniternng iced Water guality.

Conduct water halance suveys 6n a frequent
9aSIS.




THANK YOU




