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~ t b e i r c O s t 0 m e r s ' ~ ~ y  Ser- 
v i a p m f ~ d d o ~ r e s a r r t o  
using any number of chemical treat- 

Many Drawbacks Associated 
--lar8er*-d* 

I -chtws. With Superchlorination I 
I ~k ~ d ~ a r m -  ' * Since its introduction to the swimming 
I pouuk@dm&&m- [pool and spa industry decades ago, potas- t r a e n t a s a t c ~ ~ t 0 s r ~ -  " " . . - .- ,**- +sium monopersulfate - or non-chlorine 
~ ~ ~ v e r y & p l c +  f;:shock, as it is often better known - has 
m-*ck.rwao-b-fe- ,,grown to be one of the more commonly 
m i & @ B . h h - m h l t a , m  

, ~ ~ ~ ~ m a s C 4 c ~ , m  . b s e d  specialty chemicals in the industry. 
~ a a a i n o r ~ .  P e r i o d i c  shocking is the only way to rid a 

13-  ye^ M m br I;pool of built-up contaminants, whether left --- d * .::behind bv bathers in the form of urine and 
~ w m r s s r i r & m ~ k P L P b a e m  erspiraiion, cosmetic products, s u n -  *&cmh@*iim#&e. 
e a - m i s u s e d  creens and lotion or naturally introduced 

:ia -,a v, plr- the form of dust, dirt, pollen, insects, plant 
pp,itisa&cbniaL &.and arass debris. *. 

t. 
J2 e . O d r m t s c s e  - ~ h e s e  contaminants combine w~th  the 

a m ~ ~ o f * t Y i K s  
d-tyb: 

[&lorins Y in the water to make ch~oramines. 
. ~ ~ . r r ~ ~ ~  ,It'stheseverychloraminesthatcancause . - a%- .- - ,  It:"a foul smell and can lead to cloudy, dull 
i&&&wmwb-& 

r o l b m o r ~ ; ~  rala 
water. While still a killing form of sanitizer, 

Thelsthatam&asarwoerclari- the effectiveness of this combined form of 
lb .$chlorine is minimized and, if left unattended, 

= i; =MI-. I .&ran A ~parj tn nnnr w 2 t ~ r  nl~alitv 

constantly enter the water, almost irnmedi- 
ately beginning again the process of form 
ing more chloramines. So the water is neve C 
totally rid of this pesky form of combined 
chlorine. 

Another common problem, of course, is 
finding the proper level of chlorine to add 
in order to reach the breakpoint. As chlo- 
rine is added, the chloramine levels are 
raised even higher and higher, and if the 
breakpoint level is not reached, the unde- 
sirable effects are merely increased. 

Also, high chlorine levels in the pool can 
cause significant down time while the sani- 
tizer levels return to normal. 

It's problems such as these that have led 
to the increasing use of a non-chlorine 
shock. 

Developed by the giant chemical com- 
pany, DuPont, potassium monopersulfate 
is F; strnnn nrjnrl~ss. nxvn~n-h;ls~rl nxi- 
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Shock 
/ ? O ! ? I  J B l . / . l  / o / t \  / T , l y ( -  

wr\'lcc prot'cw~on;ll\ 11 i l l  c n ~ l  I I ~  n i t l r  
:I more manayc;~l.rlc nratntcn:~nce vchrtl- 
sle. 

Rcci~mmcntlcd d o r c ~  arc nnr p(~111d 
pcr If ) . fW)l )  $;)!Ion\ of pclnl ~v;~ tc r .  1 ~ 1 1  

iiiorc frcqrtcnz itrttl I t i r h ~ r  clocc\ nr:~!. hc 
I I T L - ~ ~ I  I i ~ i  cnii ir~~crci:~l  pool :~ppl i ~ * ; ~ t  ions. 
I n  Apas. i~li~ntrf ';~ctt~r+crh rcc.ornmcncl.~~\i- 
rli/in$ wirB~ non-vhlorinc khoi-k nt'tcr 
c;ich I I ~ C .  Rcccrmmrndcd d o w ~ e  rrlr \pa\ 
i<  1-2 ounce\ pcr 250 pallon\. 

Mnnufncttircrs recommend it.; w e  on  
:I reyular hazis rslher than wsitins for 
prohlcms lo occur. 

Thc r:llionnle for w i n ?  rhis preventa- 
tivc medicine for n cul;tomer'\ pml is n 
strrlng onc. Whcn  he qrr;lIlt! r ~ f  w t c r  
rletenorater 10 the degree that shnckinc 
beoomeu necewav.  how can pool opera- 
tors be sure they are prnvidin~ e n n u ~ h  
sanitation? 

And i t  doesn't take a uhemi~t tcl kncr\v 
that is makes mrlrc sense tc l  yrcvcnr ;I 

problem thnt it docq to tv and fil nnc. 
The work ;~\uoci;ltcd with  co r rcc t i~ -c  
action can he siynifionntly mnr? timc- 
conruming than Ihc l'ew minulcx iuldctl 
tco 3 rnt~tinc mnintcnnncc rchcllulc !ha! 
it taker to atld nnn-chlorinc shnck on  it 

rcpi~lar bavi\. 
Adtl lo th i \  that  f;icl thnt ufl i i lc  

?;upcrchlorin;ltin~, pnol.; m:iy hr onw- 
ahlc. which citn hc cspccially troohlc- 
somc in crrmmrroinl pool\. 

On the down \i(lc, p ~ l t ; ~ \ \ i ~ ~ m  mono- 

p~rs~~lf:ttc dot's nnl hill h i l c l~ r i ;~  ;lnd c:ln- 
1101 rcpl;~cc LI \C  01 '  ;I S ~ I I I I I I J . ~ ~ .  Atid he- 
c : l u ~  ( & i t \  acidic n;irurc. rvpi~lc~l. rlcc will 
: I I \ o  l o~vcr  pl I : ~ n ~ l  1ot:11 :~lk:il~i~ity. Soil:i 
al;h nr Ihrc:lrhon:ltc \ l~o~ i l t l  hc added ;tc, 

m:~En!:iin :iccept:~Fle levels of pH and al- 
kiilinity. 

Whcn te\tine. trchnici;lns should he 
:nt.;lrc th:it wllilc no inrrlrl'erencc will hc 
dcfrcred nrhcn r15ing OTO test kit.;. thc 
potnxcium in thc monoper~u1l';~te corn- 
pl~unil can produce some false rcatlings 
nn DPD rc<tq. Thcsc arc tc+l kits avail- 
nhle to eliminate monopersz~ll':i~c intcr- 
Terence. ancl test\ have also been devel- 
oped for monitorin9 monopersul f i ~ t ~  Icv- 
el% in rhe water. 

Slnnnper~rr l fa tc~.  even when iiscd on 
a regt~lnr basn 3 3  part of n prevention 
program. are not the cure-all for n1E wn- 
tcr p r o h l e m ~ .  

Sntumll!.. tc.chnician< \ r i l l  ncctl to 
c o n ~ i d e r  ndcqu:ltc ffow nritl t t~rnnvcr  
rate< for !heir c i r c ~ ~ I ; ~ ~ i o n  qr t tn i r , :  prop- 
erl? maintained filter clcmcnrs ;~nrl mc- 
dia: rcgalsr v a r . u i ~ m i n ~  to prcvcnt the 
haildiip ot p;rrticlc\ !hat makr rhc water 
clnu~t!,: and tvsrcr hsl:\ncc. 

\frith thi.\c c.on\idcrnric~ns nddrr\\crt 
:~ntI prof>lc.rn\ p = r \ ~ \ l i n ~ .  Ihty njnp ncctt 
((1 c l ~ n ~ ~ d t a r  lq.:ltr*r cl:~ril '~crs or other pw- 
1 ~ n ~ : l t i \  c k~jcci;ill! ct icl~lic;~lc t r j  maxi- 
111i~c \va1t3r ili~;~lit!.  

R i ~ t  r t~~i t i~ ic .  \ h ~ b ~ . k i ~ ~ p  to ~ i l l ~ ~ ~ v  \uffi-  
cient fire ;lvniIahlr w n i l i ~ c r  iind niini- 
rni/.e thc prt~blem\ that can tlct'clrrp with 
comhincrl. li)rm+ ol' chlorine r s n  go 3 
Ion? \wy to controlling prrrhlcm\ hefhre 
t hcy (KCUT. 
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cnl charge. Becaace algae have :I n e y -  
tivc charge. they arc attracted to the 
q ~ i a t \ .  The 92mt interfereh w ~ i t h  thc 
pl:rnt'\ ccli ancmhrrrne. causing the al- 
rne to \ i~fl i~c;~fc.  

P(ll~rnc.rc :tru h u ~ c  n~nlecule\ contain- 
i n e  4c\~ci-3/ ~.cpe;if ill;: p;l~d\. W C C ~ U F C  they 
arc 31%~) po~~tivcly chnrrcd, they uwrk 
in rlitrch thc \ame at:$!. t t i ; i t  (/oat< do and 
?tilTocalc rlic nlrnc nf'tcr aft:~ch~nc ttwll.' 
rrntn ~l ic  plant'\ cell n1emhr:lnc. 

Thouyh  ~ h r ?  (I ( ,  nclt k ~ l l  alyne hy 
I I I C ~ ~ I \ C T \  c's ant! cnnnc3t hc c;\llcd nlr1- 
ciclc\, ( lr!t>t-i t~t* t*~~I~(itrrer\  t410rk hy  con^ 

Plitiing 114th the chlnrinc nlrcndy pre\cnl 
in rhc water. The :~lqnc rccopni;rc the 
rnhnncrr/chlorine uoinhin;~lion : I \  ;r 
<oarre or I'ocid. i n g ~ ~ ~  it anrl arc then 
killed hy it. 

Sequestering Agents 
Stntns and scale are caused hj  metal* 

prcrent in or added to the water. The 
specialty chemical normally used to 
combat prrihlem mctals that can caused 
.;lains and qcnle formation are called 
chelating or wquerrering agents. 

Scale occur? if the metals precipitate 
- that i ~ ,  they come out of solution - 
and form a hard dcpocit on the pool wall. 
Stains occur when the precipitated metal 
is allowed to discolor the pool wall. 

Thcsc precipitated metals can also re- 
main suspended in the warrr, causing 
cloudiness or discoloration. 

Dependiny on the type of n7ater-treat- 
lnent chemical< hein? uced to 3aniti;tc 
nnd prevent a l p c  or the ~ourcc \v:Itt.r 
hcinc u\cd tn refill the pool, service pro- 
f'es\lo~z:;llt rhnuld he anfarc that they 
co~tltl quitc pn<<ibly he adding metal\ 
to jwol tvater each ureek. 

Il'nhrtzrnatcl!!. thcv may not he atcr;lrc 
r h;tr ahcy cvcn hnvc a nictnl prcd-tleni unl i l 
a s tn in  :tppe;lrq. They can quickl! : ~ l t l  :I 
rerli~c\lctinp : i~t .nt .  Iiollinp In p u l l  thc 
prccipitnrctl riicrnl t ~ t f '  rhC u.,llFq of rhc 
1xm1. While  hi\ c l r l t ~  c~cc;r~ionall! tvosk 
acqucrtcrinr a=c'l~t\ rc.ncr:~Ily dn n 

- - 7  

hct- 
rne:t- t tcrjoh when at\cd n\ :I prrvent:~tivc 

turc. 
?'hi\ i $  hc.c:lur;t. rhc nlct:ll\ l>r.ctci?~ in 

thc tvarcr can he nrtackccl morc ca4ily 
than  thc. stain or \C:IIC th : t~  they cnri 
cause. When metal\ ;trp di\solvcil in 
water. the! exist nb clcczricnlly charyed 
pnrticlcs called ions. Metal inns h:lppen 
to he po~itively charged. which is nlqn a 
key to thcir removal chem~cally. 

Whether they are called stain and 
scale inhibitors. stain and scale 
preventcrs. metal wspenders or metal 
removers. \cquc*tcring and chelating 
agentc have a common bond. That iq, 

they react with the metal ions in the 
water to keep them dissolved in the wa- 
ter 

The mo5t widely u\ctl mctal-control 
agent< fall into one of tlirec categnriec;: 
EDTA: Polymers; ntid HEDP. Each 
p u p  tvorks differently and tin5 its own 
~trengths and wcakne\qeq. 

ETnA i5 5hot-t for ~rh!~terrr~tl i (r tr t i~~(~- 
~r i l ic - r~ i r .  E I C . ; ~ ~ .  an o r~an ic  cnrnpo~tntl 
111atle up of carbon. hydropen. nrtrol_.cn 

;~ritl ciu! y n .  I t \  chemical makc-up 
\uc.h 1h:li r t  ha\ \i\ mct3T-cnrnplcuin~ 
\irrb\. i l l on r  tvith ottrrr chcrnicolc in lliis 
froup. FIJTIZ prri cnrk *taining hy "ty- 
~ t i y  1117" or .'hloCLir1>t" the re;rctitc <it?< 
o n  ;r ~iict,~l ion In rllc waltcr, thereby prc- 
vcnrr ncl ~t I'roni conihi~r~ng with other 
\uh\rrlncc\ nnrl ~1rc"c*il7itnlirip. 

Tlrc T;l>l'il f:l~iiil! cni' cr~mpounds all 
I:II c. ;Ir l  ;tfCirii!! t'nr hcn~!, msrnlr, cttch 

ilr111. cnpl'cr. n~c -kc l .  It.:td. /inc. co- 
halt and ;lluminutn. Once i t  has re;~cted 
\\lit11 all of thc\c, it thcrc ir any EDTh 
left in the tv:ilt'r, i t  ~v i l l  thcri react with 
lighter nleralf. FUCI~ :I\ cale111111 ;IIKI niag- 
nesiuni. 

The nest catesoT are the polymer\. 
Again. a polymer is n huge rnolecl~le that 
contains many repeating parts. Scientist.: 
have developed many synthetic.poly- 
mers. somc of which are used in  the pool 
and spa industry a5 water clarifiers, al- 
gicide.; and sequestering agents. 

As a sequesterinp agent, the polymers 
interfere with the formarion of metallic 
crystals. cilhcr preventing them from 
forming or cauuns their shapes to he 

distorted. Thiq makes polymer-based 
qequestering agent% p;~rticularl\r effcc- 
tive ayainqt scale buildup. 

Bv interfering with thc crystal forma- 
tion. polymer-baqed serlue\turing agcntq 
cause the crystals ro hc rcl:it~vely 
\moe-lth. with rrlore rounded e d ~ c r .  Scale 
cr? \tap$ tend lo stan a roe-holrl nn the 
pnnl wall and build on top rri' one :m- 
other, hilt t h ~ s  i~ harder to acconipIi.ch 
1~1th ~ h c  rounded e d ~ e ~  the polymer in- 
duccc. 

Tht- third c;~tc?on. of rnctal-cnntrtll 
nFcnt4 i n  [ he  indu\try is 
J r i ~ r l t u ~ . c ~ r ~ r l r ~ * r l r ( l l r r ~ ~ ~  - ~ v h i c h  i <  norrnnl ty 
\Itoncnctl t o  tII<I)l? Tlle~e apenfs con- 
rain~nz nt:tny of tlic r;lrnc chnrncteristicu 
nf' 1 ~ 1 t h  tltc FDTA alicl pc>lynicr-h:b~cd 
typcq, acting to lock I I ~  rClc rnct:ll ion\ 
:md prrvcni ~tictii fro!n joining ~11111 nther 
ions. prccipitntin~ and thrn causing a 
qtain. The HEDP i* nlho a nc~atively 
charged electroly!~. c:~pnhle nl cl~~tort- 
ing cr_vstal formarinn, u.hich helps pre- 
;rent wale fomat~on, 

Though they arc uftcn mi~rkcted ax 
5tain and scale removc-.r\, scqtrc3tcring 
azentsare usually more effective a5 a 
preventative rnewure. Usins a seques- 
tering agent at startup and as part nf a 
repuiar maintenance p r o p m  - espe- 
cially if a metal-based algicide is used 
as part of the normal chemicaI treatment 
- is a wise investment.. 
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Once a stain or scale problem presents 
itqelf. 5equeqtering agents may not work. 
Check the specialty manufacturer's 
product Iabel to see whether it i~ in- 
tended for use as a "remover." 

Clarifiers 
Even if the ftrat1c3n sy\tern is run- 

ning at optimum efficient?; the hest any 
system can do is remove particles down 
to a few micron<. A micron. rcmcmhcr. 
is a unit of measurement equal to ahour: 

I mcter. In other \vordc. 
thin? FO FmalI that the 

r l v ~ r ~ a r ~  cyc callllot recopnize anythin? 
rrnaller than that which equals ahout 35 
microns. 

So what's the prnhlem if thc fillh- :*. 

working suiticientfy to remove part 
down to just a few of theze tiny. un 
things? 

~f the prohfems is that the! 
they lack any re:iF gravity 

Icrllain suspcndcd in rhc water. 
lect enough nf them floating through I 

pool water and they can really affect I 

clarity. 
Another problem is that they re 

light. causin? the wntcr to appcarmt 
And they are negatively ch ,u~ed .,,- 
riclc\, meaning that they repel one an- 
other so they dn not clurnp tngether 

C I Y S  I 

icles i 
seen t 

v' arc : 
and 

P.. l  c 

whcrc tliey corrld be removcd by rcgu- 
Tar filtration. 

As wit11 other water prohlens. i t  il; 
this negatively charged qualirlj of thcsc 
tiny tloating ohjccz~ that is the key to 
the development of specialty chemicals 
th31 can b r i n ~  c1;lrity back to pool wa- 
ter. 

Ohviou~ly. if huntlrec!~ or cvcn ~h - -  

sand~  of 'thcqc tiny particles could 
ylued toyether until they forni a Inr 
unit. they could be ~uccessfully removt-u 
hy the filter. 

Thi\ idca is h r  frtrm new. People in 
ancient Eeypt ant1 India wcrc known to 

'have u\ed crurhed nuts and Lveanr in their 
dnnking tvatcr supply, waiting for im- 
purit~es in the nrater to glom onlo them, 
then 3kim off the addcd marerial and 
drink ahe water* The ancient Chinese 

that they could clarify water - * -  

ng a natllral salt compound. later id 
Eficd as aluminum sulfate. 

That salt compound is now know, 
durn. 

Over the !em this process ofaglon 
:ration, or coagulation. has been refir- 
~ n d  developed into an effec 
vater clarification. Tfie idc; 
,imple enou~h:  the dissolved partic 
'om a cl around another i 
:ign objec: >me heavy enough 
,heir own to fall to the bottom of ,,,, 
water. 

M i l e  the earliest people had no clue 

u1- C 

the z 
the 1 

- 
ot either 
:t, or Fect - -- 

~t i re  tool 
i behind i 
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en- d2 
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why adding salt< to the water worked. 
scicntiptq now undcrszand. Imen alum 
and water cnrnhine. they f o m  aluminum 
hydrouidc. This compound tend% to stick 
toyether. trappin3 <mall particle< into 
bundles as they fall through the water. 
These bundle$ are called tlocs. and the 
pruccss i k  callcd flocculation. 

Some <enrice ptofcssional~ <till use 
om. but other metallic ~ a i t  compnunf 
ork in a similar fashion. prnducing 

11eavy sediment that is usually vacuumc-u 
away. This process can he timc-consum- 
ing, however, because the pH of the 
warcr needs to be adjusted to ahnut 7 " 
to work effectively. 

The alum itself also work< to f i r t h  
lower the water's pH and total alkali,'- 
ity, causing major adjustments in water 
chernistv with its we.  

For this reason, most service pro5 to- 
ly u<e some form of 5ynthctic polymer 

a water clartiier. These polymer 
lemicals c a m  positively charged ions 
at attract thern.~etvec; to the neptiwely 
barged dirt pafliclc~ suspended in the 
ater. Ar they attach toeether in a clump 
floc, the la~ger matcrial can he filtered 
vacuumed nut of the water. 
LYhile not pH-\cnsinivc like alum, 

poZymer clarifiers can be oltidi~ed by 
high lcvcls of chlorine. They are a150 

highly ctlncentctlcr! and require dil.ution. 
>lore than 200 di (itrent water clnri- 

licntlon polymer\ are on the market. of- 

ICU 3, m 

for ot 
.t is or 
. l m  

ten blended by the manufacturer to 
achieve specific characteristics. n e < e  
include the ahility to u~ithstand high Eenl- 
pesaturcs. h i ~ h  chlorine Icvels, extreme 
turbrrFencc and f l  nc breakdown. 

Re~ardless of the type of polymer 
being used. pool operators shoulcl be 
sure to check the rnanul'ncturer'c label 
and follolv proper directinns for nqe. 

Enzymes 
,specially in \pa\ and commercial 
,I app1ic;lrtons. oil buildup can be a 
loux problem. 
3ils can he a haven for and even pro- 
Ite bacteria ~ m w l h  and algae while at 
same timc prevent \anittTen from 

;.hinz and killin? thcm. They can also 
cduse unrlghtly reqidue on the tiie line 
or in the putfer. 

And because they are n preqent in 

sen 
( 

8 -- 

natural body oils from swimmen 35 well 
as a key ingredient in Funtan lotions. 
hody lotion\, hair products and many 
corrneticq, keeping oils out of rhc water 
is a ne,u impossible task. 

While some specialty rile-cleaning 
products temporarily clean or even 
breakup the oils, the development and 
acceptance of enzymes over the last few 
decades ha< hclgcd many control the 
problem on a more permanent basis. 

An enzyme is a protein-based mate- 
rial that speeds up a chemical reaction 
without it~elf being changed. Tt is what 

Cnnri~rrred (on page J 2 






