D. INDUSTRIAL (HEMISTRY
) INDUSTRIAL  CHEMISTRY

t Wakoe o

S~~~ ° T

Nek % aie, wdet » the mod w\?m’w& Conshitnent th
e suppoet aysbons. Winkoe o one of the mah plamdibal @ rendly
OV b (¢ OC 2 hemicals . Oty cld Univagal  Sdvent voeanst # g
Esslve mace gubelances an any ofart Liquid . M"”"’“?T& it 5 mat
6{\‘0\ Potecaved a3 a Q)q}q}\ d apemal K,(L,Mx,‘;kg;a’( ,})rmgma,vomjfw
sk py x glid bebw 0% ~nd & & 3«» absvie \ovc .

* g’bwrcu@ M%Z Jhe e ,yfvomkm Can be cmlﬁzéazﬂcbuﬁws'

Iy R
Stface cfwux Una\mdm)\,u\?’ ek
l ¥ J v T 4 L
{aﬁr\ & voe  Lake Sea AN 9?*& na

A Swdne Wador o Sthrce vater B et Wl e rume rmpligs
* y Wehot fouad o « tevee \aKg on glhere Swietaee pri’rg '
> R@mo\)dm B longideed b L puast forom & nedurtak actae
oS zrfLoniﬁfz) G salks fﬂwmf M Weter on saeth we lef4
behind Awu% VAfWMX{m LY
5&)5&0[\/1 af\&q X;V\L o, |

7 Bd en e Hain &rwp\vk £,

‘ ‘ A
Mf% 4 %W (QD;Q o m-lmd'm (Nﬂx whidh maKe the vean .
;WW\?{ necdie

Gy 10— ¥y 0y

509,\ A 'Ka?O = H&%Da

A- S{,,'vw VOA}OC'.
> A wvoe B A wrwielly (fw;“ﬂ N"F”W“W,Wg Freashio Lre
&M;WA owareds & B, \ake sn ansthere et | ’
» R,;\/\m AXL novethed "g {m?tﬁﬁ%\ /ij M’Sua mnaf,f/ w
g o fron ity b glanions
h oot Gwkiny Wb peueentege 4 Bl iy U g Ket
NoNOy | (e, , NatiCo, ek S




0 ke R _ A
> Lake B K *aMivz% wdl body 4 Al mPVana ore ;s-w';n el

et otenpls an onlnd basin A’{’?t&oiALh‘ LR |

> Lake nalern  (onding  lugert amonnks 4 Xiggplved migreds  bid

é oorsAmeble  amsund o’f XM?»“\C“% A me&m"e mab{eres

- Ou wakpe

= 7 b Arlere v e Wader fram  see ot 0¢2en S 1 the masd

L ampwits fron o adurcal  Wafo .

Y ki abond 857 o daded minrel ol o duch

Aok 35/ Nad] . §er ket Al tondaing 4 Lireqs
ho . of Acgpolvad LiKe r\El/%UCOA oQ noble GRS and

bomekencinly  fike wc%ouaamu, presteing , pmchd 2eids 2k
> Gheomgwf\fmf P T Aadae  that occures belnd Stface JfEMdl&
hote 3t ocewpier Al e pork A e Vold Apatss n %o /
Moeada . -
20 v M}m\l{& K_a?\bv\bg?mg lﬂ(«j KA oS Sren) melt thd ,%?4
dnan b Tw Creky P Cuviers benth oS Ll Swcdree
Uv\z\marwu@ ket of ‘rzj'w :
5 A ngw\d s & Nl oddbw o Wate fm  an Mvdmﬂg @Wa
bote gowd  Awdue
Y9 w o« Cloan G o nehuel e
S oh tondeivs L\,ﬂﬁ ?y,»auv(zﬂx «;f i nereals LKe Mla,&)r\[,q o K
bt b hedwy B vy i
. Wl wate |
) A"";;w”?}““g e Leiled , Qg o deiven i T eacth o
ohtmin Arfex -
5 9 kaﬁﬂ:\”wm P netiael Datore
N W kv R dilved  minoeals 4 g Ndfﬁm“c maftes .

Tam o Wateo:
Watee » two tyte

() Goly stee w2 @) Haed Weler .

? l) i albl;aq'(

|

t



- Gofy W atee

e ochich Ao Lot it Asp Ak % Caedt
Ca H VONQX)( o\p_w “Q(AL 9 Alé'm(‘?’
2 Rain kot , esih BN I m’\wa{»‘
‘Q' Nand waturt -
A{’/‘Z"‘wg'lm 74

Jidee vohidh does vl dpem Ladher with A2 o
Calkd hand WK it - lv\s{.wa o} ‘ﬁ)w A Cwa‘a phite Vmw? .
[?\‘ Qu VOR;\M T VX Wrkue Pﬂ& vOﬂ}(ﬂr( L2nc

X Hmw\ A Wakwt -
V\g): 5 e @"lMMU)A‘Lc & Aadax w5Thdeh frﬂWﬂNQ‘ Hoe

Udf,w'wd A aorp A Y Yu pusente of blmﬂgomh ,wj{hah
Chko rtide (fc um M'a w&wm " 1/\ VW W rwu,@,s
With ewd Wakest «F»\lpw%d vaadin KO Place

2y e Mgﬁ@q ’_’9(‘:\4”3 )M?I T Naggoy

Gokum steartatt (1 w«Ag
(éo,{@ ko U’M)ZT o{ffu‘h Pﬁ‘)

X T 4 Mecdes -
N A RWakex %Jﬁw*a%z"
A Temp v Cothonake ' hardny .
g. Yorem o Non- eartbonate asednos

A- Temporry hardns |
e ’czm?o% Y\MCANUO cf£ Wafoe  arues A o e ?Kzse,nmdf
ummmwgi G =9 Mg ie Ghay), , Mgk ) )
0% B namd ’cmuemwj eedns®  beeamst The goluble Lo
AW%@ ok sk Le Corthohakes %"M’ o Md’ﬁ s mm«@

beeomss A6t Ot % by cud Carth onakie
B. Pormanenk  Narcdnss < ks

g e

0{ ks amd MW %M?Wﬂc&
! ‘({; CA W re- (o
b WWWMMM@W%W>
¢ Hemdve ﬂstmf Lioss 2 harednny ¢,
% Unts & hardny : bﬂw e !
(1) gom - KFach foe milion  wg 4 fome d mg/L
B) ma/ - Miligams fue Lt




¥ bHeftening ol Welae o removal o] haedngy -
_,/——_’-_U , A3
Wedae Seftening 3 T frocey 4 ra.mov'uﬂ Mo digseled G o9
Mg 4k Pk Cue hwdny b

| Romowel 8] Tomprssy wrcdi)
rSthen Loy hued Wede 8 boiled, Mo goluble becertbondy,
Present  an ek Ageawwz H M insdlndle  Gothmaty «didh s,

Anih W\ﬁ Thon T geft ontet b+ filloed elf.

c“(“%)& Bl Catoyd ﬂ;\Qij

Cfom ad e T
@a\@\f)}f ) Congeludle)
Mg bies), s Maco, b 4 HOT (O
? ;| )
freom %ém\ Mfu | - %6 ?
(Csv\wL\sQ T ("7/"\%0\w¥] x)

2. Runoval o Qorcigment | hardnes :-

A Lo o P

| 9n T Pieesy haxd Adee breaded w2 ealelated

| ity A Lmg md %odz. Limg ) Sde Onverk Te goluble ey
| Causiy Chemicals pont i hod wetpe b ongoluble Substas
A Mw\ga' Ve ?vﬂu‘w\t\h 43 /%w:\dﬂ f‘?mcw:(?* 3 Tan ' moved] LZ
' Siheakim o gk gt walot -,

Cﬂ“‘g t NogCo, — Caend + gt :

(@) Gha (nslibls)
Mzg%  Calow), — Mg(ﬂ)ﬁln ¥ ac),
(¢able)  Liwe (M3eluble)

Loe - foda  pocesy f o Gt
B )9 Lime soda fuosy ~O Hot bime ods Preoren

© o Leme Sods Reoean ;-

%\f&“f}i e el mddet » beoded ot el gmornnd o
™ E"“(U“)aj P /%,AA [Na&cog) A tepm tzm‘)zxw@wa a5’e, T goluble
Cong My Prsend hae® walere gt Choms tnveed 28 b

} (S SOV PR Cohonate (('»605> ad MA@WM kaﬂ'um?z [M(j@“lj' Shese
Y e Hemovld ‘7)1 S lbreaken . Flws | soft watee R




Cacty + Nagy, — Catnylt ANadl

e gy foda ol
Mgy 1 ey, — Mp®st t Ok |
e e ™ M. , /D""V‘)nﬂ boiA
»n \ e Matort
o o Chemieaks i

i . (S0de 4 Lowe Rowa, ronder
. WYYNO\XM 001%\5"{ A '\Co%u\mt R Feed nlet
el Baaped gl ok Qo L) e ey
Wakee Lins ) Sodaced  Congulans are 5 szfm
Aded fom e top Hnnen verdkical e et e
Q/’:\'L(VX@«)'( @\MBW Ymoa "0 %Wg i :..:’: -:—:_fl(- g::‘-gl’fuibm
S otk Ahafi oty oy e e S
Paddis . Fine disved sl d ¢4

) Mg tombine with Line sode
ALY o £3 S kn ongaluble|
Pl s iy G
Kises WpAntds w9 Te heavy Audge
e\ den . 8\/\@"\ N3 oD Waker
RRASLS M«mﬁﬁ wWod Filwee fltere and
e fillosd At deboe B Gllpted
‘UAJ{B\%& Yo ondled - Jhe 2
Wu“a, dran ot the me Nempvied.
o rordeal bascdoos WH %8 | 8 Line. ol ¢
koces) B ahpnk Sy- 6o PEm - @ ® ket
50t 3 a ﬁ(p‘,o PHDcess _bﬂcw Neatkony Mng W akx Loftens
kg ?b%z m voy A lnte Lolndong B veom tm‘). '3
%) 94 WA Wy O ank ’j‘??d &%*\3 PMOY?M\U {?Pt ((7)""“19‘ Q‘M.o‘
reactzom ‘47 Watore Sofdendng ’8
5 ot oo Ty 8 on 5
oM A ne 3 My preocesy wh o dsdlyed
(B Hot Lime Gda ?f:?% - s J) b W
Piveigle © Ihis Prowy mnlvey teodmnt f hadd weboe oty 1s
ard Boda ok & Ao f Gy (e e
?rcowo: I, T \'\Dt Ve Koda ¢ \ -
W‘D‘ Compotatioe ear A/Lmkmu?'\ ot Mhm Ko Pl ak
oF, i g o i o onk 4 Mm'?‘«%mwi
o i 5 ik b g, e e P,
) liggd o . A Tgult, P ik I "




g hww"—):[\\‘\:: Vs (Limg 4 Geda
ih’fmm Tnlet Y C’)%ﬁ% ot )
KL A ey Goftond

RW@:K N A A [ ke
3 Ly e Gigzar— Comue
Sedigor R -
PMOC{K* 4 == —> Flloed
Cﬁa&;’ 2}; J £oftend3
A LRI I RN ARG IR R AN IR R A A M AR R RN AR R E B R RARL AR

Ff@: Hot Lima 990[& Prevess

Aioveads 1 Sl apparatus Cousists d Tee i farck.

© Renckion tnk_ - 3 whdh hoed Dader, lne wd 2oda are mia thoreogh

@M himerdadion vessel - n wshoeh /@{MQ/J,% e dpon .

0 Cond LHitoe - wShere Mu&ﬁz 5 Cbmﬂddz Memoved .

Advardages ¢ ’

4. Yhe readkon C@mf)\w’nz?* tln 2 ghoet pexod |

3. Yo renckion vam’/&,s ’FM‘\M'H,?CN.Q the &o(fz,,ni C&PMHZJ I

A, No congland & roquireed | a5 T HMudge Sty doon MLK'

¢. Diswlved a4 Gics o, aive oh oo reempved

. Undore hst me,visw&i% A Wekoe 2y Lewerted , Fug £iltreakion
beconey LA - |

T, medmc pakwtiay AU Mrc%d

5. Je rwsdual harednass Left o oy Procesy @y much L"”‘“(“"?om}
0 U’"‘VW b tat o Tu P Lime-Soda Preocess (ojb—so Ppm) )

Disadvantags : |

Y T 2ffc et and eormonital /%MC*&M"% RN WYM‘M &l 2K led
ooy B3 Teqwined

Y Wegmal 4 lage amoords 4 gludge ensabs probian

% I (en Memave harcdnen W‘% "’”F"" 1€ opm | Which 5 nst avidnbl e
e \/\IZS% Presgui boil o '




* Dl’fﬁcm&mzbq}vom | Wumf‘m o Hot Leme- gods preoens i-

| CAa Uinepode ey [ Mt lime g JR52
‘ ?W Process 1) eonducked ak T v{? ?m (C;o—r;'é)-
tempoentwn (k257 Nl

o)
1 Congulant ke allom b naeks3 i 3. No Wﬁ””‘“’*. 2 “‘W“; :mn
3 N Yakes abonk 24 hows b emplede Tre process i complels

: w 16 minutes
1 HM"\W Lt on the wakere » Had e eft on tha proces)
Abonk 60 pm - v 90 gpm 1o the maxcmum .

5. 9 &Gaml parkenias ovee nat dospogi ?p\i‘ﬁz{m;‘ %A}euwa if any arte

* AO\Nm\bAQJ, A Rob Loda Lome pribegss ovare 'QLZ Boda Lime Prevesss ;-
(2) Yhe yr&c{f,;’}p}fm' 'rcme%'on_ b eeome ‘JLW”J( Complere .
(0) Fhe reekon txke Plate frtec.
(w)  Jhe }%Max' ,QMH@ w{&%,
) No  Congrland B reeded.
(V) Dfsmﬂw arte Hemoved
(V) Restduod  hardray o Lovd a5 Compared o tha coldh Lima-30de prescess
* Ton fEvaMyfﬁ ’PK/OC%TD{'ZOT\ZZAJ{M ore De - mingreals xakion meé]
On iy mm, iV ffzm), rspongiLls fore hardnes rw 2xehanged
it ot sony ilieh denk make  wakere haed d
Q’zg\jffca"" 2"’}‘“"/\1’“@ Clon «ux}r)mn,n Meging) -
T T oo W’t‘?w hz}a‘% '.
(%) Wﬂ“ melecnfare Vou‘aﬁ\k.
(w) 0an o  Puemesble maleadae Shouwehe .
Cuw) pedde (-coodt —4DH) e bagd s (B
/ 101/\.1>wgm 2 ,W:ivs) are "fm th@(?m ,'Ni‘) ablchel 62th Yem.
Tt ackve o don-exehangee Y aoadim Y
onal % e v 3 " Al
iMw(thn vy kamﬁ.eg %&'i&?‘n&m‘ M
O Awion -exhangr e Rod )
of Ve ackve wn  ton-exchangi 3 an ancs.
bagle M‘om)l qrongs , B ttestn 4y g mﬁm_mogm;’gxm Ltg
B Ho rmhn Q.y\g""(ﬂ%’\‘ﬂ R . |




. O
Peoeo ¢+ T hae) wadew passcd 'Mamaa & c\oumn & Cabion exchangs
i \; 70 S 4 wadoe g
sin Cald zueo - Carddy - MU The cakions, reese ax ]
prﬁmau\ wth Y nony J,( T vetgin I

1- N ﬂ—
I, e, 6o
: 5Ty ST
fmﬂt;1 #aPF “HeN — u(tw“n)ATAA-\' “%ﬁ“’ﬂ‘\
© m--ua_% ; | D Aot
My T 2 in—y y,  TAC | oy o
L\ ' 36&3’\"\) 4 ‘ "'t%‘m'- ‘Kﬂalntm}.,'m
hhod ) [Gkion \ 38 N i s
WDrdert .Q"d’wat aH *‘2‘0\1 ‘on ;;-,','.'-:'-:f TR ‘
M g J T And
o I F g TSRO ex «
Ihan 11, hatd Waded 2 aedl QHMZYW
Prssed '[I«M‘Aae\ T Column dﬁf A D el
nion amfwm\dz "tesin - Al the Waste Waste l = Sof iefn
ansom - pusgnk on QOnfer gt

chenged 1t Of -iom o Tl ¥} Oganie Ton- Exehungoc
e U@ T oW v 6 o

o T 0 e 4 o
(9«\ v{)NLw) @mfan LM’Wﬂz r(q&nn) (E'X")MPQ A ?oc:n’)
P 08 o o wtlensed fm T cabim 09 gnien occhange e,
szd_;vz% gﬁ Wnbined to produee e maeeadss J mns

Wy ool — Hyo

Bhs, the  akar Cowna ok Lom e zm@)a/r\gxx ) eee f)c(nm Cafrons
Dowel wandon - Gl watee Inedn &) Aeionised mcc(mu‘rmm[{z@\ akor
?\emﬂx(mym 6§ ea'ns o o

*Ul»{lw\ A e 4 i o o o e Megng axte zu)}mgd by te cakons
oﬁ; ang mi;;)u&t{;: ;\:ucjb »::Rm yTen the g arte Aaid o be Cehaurfed
T eakion —K/f.@km\al Hegtn Can be Ma’(mwlg ‘75 T teeakment ot Alute
oids ke Al del o DL sy - , \
Caltsin), + 8t — Cacly + o ey ‘

(b v o gl 051

Gnlarel e anpn - exehangs W8 Can be Nﬂaﬂwaxzd W treeat ment v
Alde al AL Naot %@\Tgov" bzr "

er- g + Naod — HO - eqhn 4 Naet .
- @&“g"‘ rw“"‘) (Qﬁgxnuu}zél '(.w‘n)
g e ng N My he ukc M .
* Avardoaf] o ton tatbungs Prce:- 1 g
(m e P08 Con be wid Fo Solten Imdﬁ% acdic o alkline Waker .
(w) % Deduery Oatere o VU% W Yerednip (wfh g\wm)_g,a‘ﬁ » aﬁg Loz Ll b
o Pwe m dgh P we boilews . ' ]
D’s-a&vwa&@ Tgn - Exthange Preoen i-
7 e pqwipmed v Cosfly ad moee eapengive  ehemiods o naede
798 Ratex Contacng ’cmcbtc\ihd SHon sudpuk of the Preoeesy 9y redumced

-





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

