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DIRECTION~ 
LUMB:::R, ".r .'<,'" 2 :,·~~c~ 0' i",ss in thickness, dissolve 1:) lb, of STA·BR!:-!: '" i ~"'J U. ::, 
:;::<:-:5 c l wch:.r. -:-(1(. fr~~;-'r ~..,t ' .• ....,~,er shOu:~ ther: Se d:pped :j" Sprc.:Y-:-d 7n tt,~ ... ~..:\:,'iO'" I,.ntd 
_ .- "I-=~.o:- 5-_" ~C:':f:' '.,0, -,t.:,,;: :. 

" ... S~IT-' .~," . .J I J-l - K t ': r i '" I.J\ s:: :; r-:> C" v.- _' j. -=;. 
POLf::', POS"!'"5 & T'-ItSERS. ::::.::\'e 2'~' \:';'. ':); STA-BRITE ;.1 ;'::\ gCl!Q~l~ cf "'/_"~r 
': ';' :: -/ I' :;:. .:., \ ,-' ~ _ ' ." c \ J s . .' ~ t "" ::: e-S G r E. v." "t "_' ': " 

'. r"""~· ... "': t~,::t tr,,;? :cgs L-:." :,r';~r c: :.! f~ee frCil ;r:'~crjO[1 <..!~ 'h~ tjrn~ they ore cC"".;;.'ried int: 
'T,_:: 1: ," "~ ___ ,,, pr-..... or .. ·n,.. ~,'r·" ,", \""r' '( "o~hcr ','Ill L'o::'r "lo~ld ~'e "';;po"d the dey ;+ I' '.,':.iwec", 

- - ,_ ~ _;" '""" ' - - 1 ,~, ,". _ • '-' ' _ _ _ ... _ • ' • ... ..... ,-. • ~_ 

-, ,,' ."C·, If,,; fc':O"':'1g c',:v, STA-BRITE ,f,G-':~ ~~ '''?row~hly Jisso!'-ed;n (j ",;,,:r3 kr,', c t 

~;.~ ~.n ::\":.;~Jf_·t',·. ~.:h as a barrel, pric,~~:; be;~~? r'..··· ',f·:) the d'f.J~:·:~ vst. Th? d:F'~;n~ ''''_1t ~",_".dd 

ce prctected fr,.:-.~ th~ rain to P"t".·_H·t 1~';lvti0n :Jf +(1-;,; t~~·';...~jr~ :-:':', _'r:. 

ireot::d ;umber should nut be e..;po>e.::i to h~ovy rc;im ",mec:ct·:;ly o':"r difJp:"2. Lumber pi!!> 
:'lvuld be os naIr.;;, ..... us practical, properly el::vct-..d, "",,:! ~p",ed, ~rd od~'1uotelt rC"';)hJ. 
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fUII:;12IDE ':;,D ilOD~:n,cmr. <'L'T :;~ .$1 ~_ ~ ofollMt d>bI:IG"a Ph-':J ..... ~,..~ ~.~% .. , ", '. u 

foR ECONo, .. rc(,&;p.OISUN alf,c ,sHit, , 'c ,.\ 10 { ...... IooNt. "-oil'1drcat ••. ,.; •••• ; ...... .$8.0~ r.-L ! - ' ," ...... . " 
ro UNDER NO a -: -- SUllla:cr ., ~ .. IfG'" ........ ~ .... , .. , .. ~-.. '~ .. ~ ... '! ••• ~.i, ••••• 5.6 " " . (:,/'_. 
TO U'rACHED COlOlENTL .,',.' " , ,,"'" '. Ii"~ ~ 1OOIIwi',.niai;!:lprophenG~" ,~" 

A-BRITE is ~~ ft)r uSe as a <!onttol ~of MSgp Sfain god Mold" in ,f'~ ,ut .oftwood Qnd 
, lumoer; 15Xis.: pOles. eo~ a~ ffmbe,":: ' "~., " /:, " 

" " :." ,DI,RECTIONS I)':", " " .' 

.... 'n_ ..... For lumber 2 iOChfi$ Or leu,in ~ d~ve'tO Ibs.of STA-BRITE in 100 U. S. 
lions of water. 'The fr~ly c;ut Il,fmb,~r Should then b.. dipP,ed or splayed' irt thi$ solution I14til 

~Of1npllete'$~rfoce wefting 'is' pctomplfshecl. "'. ' .. ," ",J " "':":. < " ' " ' " ' ,. 

LUI..,;). SP1rc'I'i·the~sQnd barklessareai ofthe,ii'~y ~ut Iogs'«ith 9,SC!Jution of 20 Ib£.; of 
In ,1QO gallons of ,wa~r.,,~' ..' , . - : ' , " " ,0 ' , ' , 

, ' PO$l'$' & TIM~ER$. P.is~IV,.~Olbs.·of,sr ".SlUt£:in' 100 galions of weter ""~' ~ip-or 
ray in $OlutiOr:!~tiI dn ,urioC., ~re wett~d..<', ' , , ~ .' ," , .', ' 
is ~esirQbl. thgt the. k?gs ,t,. ~tight and free ffom infedionet ,the time tiiey are ~yeited into 

IUmloer. For bestprotecfion dfJring warm, ..... .atherli.rmbershould be dipped the dQY It is soV!(ed, 
at t.cuf,' the fol~ing,cfj;iy;STA.:aRITE~td b~ th9roughly di",*,ed in a mixing. tcnk of 

koolwn cap~c(ty"slle~Q$ a bart.', prior to b~ing run :ntO the diPPing VQt. The, dipping vat should ' 
profl!c!~,frpm:th. raintopr';~et:it dilutiQn o~ the ,treatiri,g$OlVtion. : :', " .. ', '. " 

recfed IUmbM shOuld,'notbe,.x~~d.t<>~~vy:rajns im ... diatelyafte!~lippirig. Lum~er piles 
, ~p~act~.PI'~J. "VGtM, Well ~.JQJL.,!{l-q~t~~~t_ 

- W llB'NlNG - -::'~ , 
" 

KID OUT OF THE REACH OF pm~ CHILDREN, OR 
IRRESPONSIBLE PERSONS 

" 

" 

, , 

<Auses skin irritation .. Harmful if swallowed. Do not breathe dust or spray mi,~, Do not I ' 
, get in eyes, on skin ar clothing. Wash thoroughly with ample quanti~es of water ofter skin '. 

Do not take InteR)OlIy. In case of swallowing induce vomiting by cdmini&tering warm ; " ._ 
water Gr emetic. Do not contamlnote feed or foodstuffs. Do not Uie on pt'Oduc;ts that t" 

_~ .. be used in contact with food or feed. ~' .' 
This product IS,toxic to fi5hond wildlife. Keep out of lakes. streams or 1X""d5 '00 not . '~,' -

tontomlinate III'Qt.,. by eleening of equipment, or disposal of wcWes. . ~J.oi~.'.' ; . 
Do not reuse empty drum. Return to drum re<:Ondltioner or, ~t(oy b~ perforat~' 0/ I ~."; , 

r. ........ i'.... and burying in Q scf. ploce. .' '. . v , .' , 
ASSUMES ALL RISKS OF USE, STORAGE OR HANDliNG IF' THIS MATERIAL NOr '. / 

ACCORDANCE WITH DIRECTIONS GIVEN HEREWITH. ~, f.: 
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Wet Processing and 
Microbiological Growth 
Control of micl'Oorgani,;m growth i,; of major 

importance to thl' pulp an:! pappr industry. 

Santobrit€' has thp major advantagc' of not being 

actinlted in the p!'(-,;cnce of foreign organic mattC'r 

{many olhC'r toxicants arC'). 

SantobrilC' olfl-r:; many at\vunta(!C',; to the pulp 

and p:!p(·r inrlll,;rr~' in ('onno\ling microbiolo.(!iral 

~ro\\th. It ha:; a broad sppct rum of acti\'i ty

ki\linj.{ ,;pore-forming and 

r.on-spore forming fun~i. 

;anrobritt- itself. is whtpr ,.;o!ubk but can be de; 

POo".itl·d into fini . ..;hed par){'r products as insolubl(' 

r)('nt:lc'hlorop}wl1ul lof (·qual fungicidal potency, 

'by a('idifyin~ thl' prol·(· . ..;sing :--olution;.; with acid 

01' alum to a pH of 6.8 or be·low. Thi;:; precipitatC's 

till-' in,;oluble acid in tht' ,;tock and produce:; a 

mild(,\\i resi . ..;t:.ll1t palJel' 01' paperboard. 

Santobrit(' i,; al,;o highly effective for pres(')'\'ation 

of pulp stocks as well a,. othl~r mill proc(>ssing 

materials; 

offt·ring a low-cost 

economi('al treatment. 

Santobrite i~ stable and ofr(>r~ no danger when 

used w; dir('cted. 

-. 

Microbiological Problenls in 
the Pulp and Paper Industry 
Paper manufacturf' provides a f('ftilr enyironnwnt 

for microbial growth. From grinder or wash 

pit to finished lap or ,;heet tIl(> (,ondition,; of food 

i'upply, moi,;tur('. ail' ten~ion. lvmp(-rat un', and 

light are ideal for :'timulaling th(' growth of 

badc'ria. y('a,;t and molds, Thl-,-l' mieroorgani:irns 

caus\"' n um.:l"Ou,,; probh-m,.; in mill oprration and 

pulp procC';;sing. 

Slimp formation i,; tIlt' mo"t ;.;eriou=- of tlw bioio!!i

('al probl(>m;; that hampl'" ';lIl'('I.",;,..fu\ mill opc-ra

tion. Slime usually is the rl,:ult of b;lt'tl'tiul growth. 

Bactf'ria produce growth proriul't;; that l'ntrap 

dC'bri;; and form mat,;, \'ariou,: fun.~i, ~·(>asts. 

alj.!;ll' and still othC'r bact"l;a will grow and pro

lif(')'atl' in"idp this prott'Nin' . .;hic·ld. Emb('dded 

ol'j.!ani . ..;m,: :11'<:> quite dillicu!t to I'l'al'h and destroy; 

l:ons('fjuently. it is much easic·r to jJfl,/,l'lit ,;Iime 

formation than to ('ontrol it 011('(' it has form('d. 

Slimp formation . .; o(,cur must fn·qu('nt\.v in the 

\\ihitl' water ,.;yst(>m, anywh?rl' b(>twef'n the grinder 

or wash pit and the finis:t('d lap or sh('et. The 

slinw adhere,; to tlw in:::idp.; of pipeline~, chests 

and screens; f)'(~qu('ntl~' it forms on the exposed 

spidC'rs of cylinder machin,'s and along the edge 

of thp win' pit I)n FOllrdlinif'r marhinC's. Oft('n 
slime ('an build up unnoticed until the first 

etl'ects show up as break;; on th(' machine or as 

('ontaminatC'd product. 

o 



Slime Control 
GOOD HOUSEKEEPING 
Good hou';l·keeping practicl's linvolving regular 

clean-ups) arl' most important for systematic 

control of microbial growth. However, these will 
not eliminate the problems completely, and it 

IS nece,:sary to employ supplpmental chpmical 

treatment. 

Santobrite reduce,; overall costs by dl('mically 

inhibiting and killin~ microorgani"ms bl·[ore they 

get out of hand; rence reducing frequency of 

costly periodic c1f'an-ups. 

This system ~ hould be free of ,;lime whc·n Santo

brite trf'atmt'nt is Lr'gun. If it is not, a thorough 

mechanical cie:ming to remove slime and ino!'ganic 

debris is recommendcd. 

CONCENTRATION OF SANTO BRITE 
Santobrite, th(' wat('r solublf' :,odium ,;alt of penta

chlorophenol, i;.; not con.~lIml·d by the non-bacL(·rial 

organic matter pre-sent in pulp and paper mill 

systems. It i" u:,ually t'lrf'clivc in the I'ange of 

0.4 to 1.0 poullds p('r ton of product produc-ed. 

The exact quantity needed will depend upon the 

particular mill conditions. 

Barely inhibitory do:-ag('s of Santobrite are not 

recommended. bl":ause relatively re,;istant strains 

of micl'Oorgani,:ms build up in a short time. If this 

happens, the organisms develop a toleranc(' to 

the treatment. 

The use of an o\'erdose of S::lntobritf' is recom

mended once each we(-k or ten days. Shock treat
ment at t\vicl' thl' regular amount dis('ouragps thp 

_acclimatization of slinH'-forming organi.~ms. L'~u

ally, 40 p.p.ln. is ,;utnl'il'nt fol' pl'riodic ('olltrol; 

80 p.p.m. for shock contro\. TIl(' alnOLint of 

Santobrite is dpte>rminNI by calculating thl' we;I1:-,t 

of water the syst(·m holds. For a .to j' .p.m. COIl

centration, 40 pounds of Santobritc j, ad(h>d for 

each million pounds of water. Othpr concentrations 
are calculated similarly. 

POINT OF APPLICATION 
C'rinder;;, beatl'rs and the machine white water 

rccC'ivel' arc all :"uitablc locutions for application. 

If the white water recovery is essentially completc. 

Santobritp may give complC'te slime lOntrol 

throughout the mil! C\'pn if added at o~ly on·~ 

location. However, it i;; u;;ually more (':~ (,(': i \'e 

and economic:ll to introduc(> the Santobritt' at 
lO'arh of the proc(>.,s point;.: that ;;how tIl(' gr;·at

est tendency to slime development. 

SOLUTION T~j~~ 
Santobrite is" I", 5 ~ \oJ e,. .... oJl ~o 'W' V'o'~ # 

ALL water soluble .. -\ stock 

solution is recommended to 

charge the system. 'l'hcse rapid-to-distribute stock 

solutions are excellent for use in a standard 

chemical solution feedt·r. 

Briquettes al'e recomnll'nded for direct applica

tion of Santobrite to the water system. They 

can be suspended in a mu~lin bag- or ~uitabk wire 

container. The desired ratl' of ~olution is I.'ontrollpd 

by the flow. A shower spray may also be utilized 

to solubilize briquettes. 

Thl.' desired rate of addition will usually govern 

the choice b{,twecn solution bleed 01' slowly 

dissolving briquettf' fel·d. To avoid foaminl-{, 100'al 

concentrations of Santobritl' fn'l.i "hould not 

l'xc('('d 20() p. p.m. • 
·rt:, ff.!1.r .. ,tf,u...:t I. ~O·~"'f'lt., h·-!'o 1.;1' fh.'I.-t,n Sf': .. A."t,t,ul ""I~d11~, '.rt.c"',;:I');>"t"'V1 

and II, "Ill. tgJ melhtw., of 441""111111;& taf.·o~rllt 

--------- --_ .• - .. ~----.-



Other Problelns 
Santobrite can be used to control numerous other 
biological problems that ali;;c in the manu
facture of pulp and paper. The following table 

lists thc:;e problems and til(> Santobrite control 
method. 

SANTOBRITE TREATMENT 

PROBLEM ! CO NCENTRA nON i HOW_T_O_A_PP_L __ Y __ ~ __ W_H_E_R_E_T_O_A_PP_L_Y __ 

Prevention 01 Stain and i lQ-2.0% soln. Dip or spray peele:! or intact In the woods or when unloading 
Rot on Pulp Logs, logs - cover ends I at mill-within 24 hours of cutting. 

Preservation of Stored 0.5-2.070 soln. Spray both sides of lap , During formation on the wet 
I Lall Pulp A.pply 1·3 Ibs. per I machine. 

ton dry fibre 

'-• 

Prevention 01 
Felt-rotting 

Preservation 01 Stock 
and Surface Sizes 
During Shut-Downs 

Manufacture of Mildew
resistant Board and 
C03ted Paper. 

I 0.5-1.0% soln. 'Spray solution on felt dod fal- When shutting down. apply solu
: la'll with mildly aCidiC spray. I tl3n directly to the fel!. 

- _. - - I 

I Stock I 0.4-l.0 i 
;::'s. t'3n dry flb~e I Add to stock chests or other pulp stJra&e vessels. 
I Size: 0.5-2.0c.~ I 

I'oeight of dry 'size' Add powder directly to coating or sizio16 formulations. 
or coating. 

(Board I 0.5-l.0% ~Dowder at beater or as so.! To stock in beaters or wet sides of 
.... ei!;ht of fibre : lutlon at calender box : sheet at calender box with solution. 

: 

'Paper) 0.5-2.0% 
drl weight of 
coating. 

• 

As powder I Add to coating material. 

I 
Note: Bcater addition is less ef-I 

. fective than surface t~eatment. 

tI' I_Y_e_as_t_C_o_ntr_o._I ___ -+_i5_-_1_00._p._p._m_._._....--lsolution feed or _SP_I_3Y __ -t-_l_O_C_3t_10_n_o_f_A_,_ti_Vi_tY ___ j' 
ProtolOi Control 3-5 p.p.m. 1 Solution feed or spray location of Activity 

~ 
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General Properties 
Trnde ~ame Santobritp (Hpg. e.s. Pat. Off.) 

Chemical '\ame Sodium pC'ntachlorophpnate, 
technical 

Formula 

l\lolccular 
Weight 

Appearance 

CI 

O:\a 

Cl Cl 

288.3·1 

l"5!\ t ~ ~ \~ V\'\ "J* (w,~,.'ll 

. '. 

• 

Odor 

• 

True Dt'usity 

Stability 

Characteri;;tically 
chlorophenolic 

:?OO grams pc-r cubic cl·ntimeter 

Stablp under ordinary ann 0';

·pheric conditions when stored 
~ ........... :-:-.. -...'" 
u'" ... , " t.>, C 1>1 \;. cz.. V ~. ~- ... I TO r """'~ . , .. ) .-

III a UI'y Vla<.:t.:. 

Assay 

Free Alkali 

90% 1Il1lllmum. Cnlculat('d as 
sodium pent:JchlorophL'nate -
determinui from titration of hy
droxyl gl"OUp. 

0.5--1.5% Calculated as :\aOH 

Solubility 

Water 
At 4.0°C. 

(39.2°1". ) 
At 9.5°C. 

(49.0°1".) 

% Santoul'ite 
(On Weight of Solution, 

1- OC' OJ_ ,C-

20.0C;~ 

Solutions stron2er than ~W('~ tC'nd to form crystal
!inC' prccipitate,.; whieh do not rL·di".-:olve readily. 
Therefore, watL·r-b~:,.t' formulations ";\lOuld be kq)t 
to 20S-c Santobritp or Ie,.;,; to insure stability unle,;,; 

co-solvents 'P.g .. ll1l'thanol J arc u,;!:d. Information 
on co-solvent t('ehniques is a\"ailaull'. 

, 
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OTHER SOLVENTS" 
U5(c Ethyl Alcohol - 25°C. 

ACNone - 25°C. 

pH 

32-33~'; 

32-33 0 ; 

0.1 ~; 

1 (; ~olution of purl' ;;odium IWnull"hloroplH'nate>

about 9.0 

1 C'( ;;olution of S:,ntobritC' • about 10.3 

OTHER CHARACTERISTICS 
1. C'onw·rt(·1! to the ir.:,olubl(' phenol foml at pH 

bl·low 6.8. 

Z. DoC',;: not unlie>rgo decompo,:ition wh('n heated 

for extl·nded period;; of time at te>mperatu)"es 

up to 300°C. 

3. It;:. chlorine does not split off )"C'adily. 

4. RC'btinly inert; doe;: not react r(ladil~' Wltl;. 

organic compounds. 

<J. D0('ornpo.":l'd ,:kl\d~' \)\. 1I1~ r:i\"iolet light. 

6. Fo,'ms insohlblp <'!llo!'oplwnatl'': \\'11('n addpli to 

,,<,lution,: of mo,:t rnHal ;:alts. 

7. C<::1 be> de("Ompo:«'d b~' mo,:, but not all ,.;trong 

oxiJil'.in,; agent,.;. \\"ith nitric acid, cl.loroanil 

. tt·t rac'hloro-paraquinon(', and 'd ra('hloro-or

tho-quinone are fOrIm-d "nd :.hi,; r(>actio~ i;; the· 

ba.~i,.; of a method for tht' colorin1l'tric dt.'tC'l"llIi· 

nation of sodium pent:lchlorophl'nate. (Sec 

~lon,:anto Tf'chnical Bulletin 5C-8: "Analytical 

:'>lethods for Pl'I1tachloroplwnol and It!' Saltl'.") 

S. Dry Santobrite powder is non-corrosivp to 

iron, stepl, copper or brass. 

FDA REG Uc..AT'ONS 
Santobritf' i,.; I"l'g"'!latl'd b~' tlw FDA for varinus 

application" in till' manllfaetllre of papel an.! 

p:l/H'rboard proliuet,.; lISl'U in food pa("kaJ,!ing. 

Appl"O\'al for th,- ll"l' of Santohritt' is dpsrrib,'o 

lllllipr till' following FD:\ l"(·gulations: 

mallufuctun' of food-pal'kag-ing mat(·rials. 

Gr:mll'd under prior s:mdion as ,! sjin1l' ("ontrol 

agl'nt in the manufacture' of p,qJl'r "ntI papC'rboard 

products us(·d in food pal'ka~ing, 

SC'clion 121.2505 .- Slimicidc-s 

Clpan·d as a ;;llb,.tance permitted for 1I"C' in the 

pl"l'pa!'alion of . ..:iimic·idc·,; U~l·ri in th'.' m:tnufal'ture 

of p:lpt·r and p:q,vrboani produC"t" lh'lt contaet 

food. 

Sc-ction 121.Z;)1~f - Dcfoaming agl"nt,; lH-d in the 

/ll'dluf::ctur·.' of p:,pl'r :,nd p:lpr-rboard. 

Ch·<tred for ll~l' in dl"foamin{! :l;,!,'nt,.; lH·d 111 thc> 

manll!'actlll"'" of p:q)(·r and papl"rboarri. 

Sl·<:tion 121.2."i2tj ('ompOlwnt,; of P:lpl'l" and 

papl'rboard in eontaet with aqtH'Oll'; and fatty 

food,;. 

CIl'an'd for u . .;p ,t'; a pn''';l'n'atin> for coating 

formulat ion,. fllr p:'Iil'r and pap(·rboard for aqtH'OU!' 

and fatty food u,;e. 

Sl'ction 121.2557 

<:oatings. 

Defoaming aJ,!('nts used III 

C lea n><i for u"p a.~ a pres('rvativ(' in defoamin$l 

agents for paper and papl'rboard. coating;;. 

Section 121.2571-- Components of pap('\' and 

papcrboard in contact with dry foods. 

Clparl'd for use as a presl'l"\',lti\'(' in coatings for 

pappr and paperboard for dr~' food l'ontact. 
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Ii ealth and Nandling 
Y par,; of manllfac-turin).! and U"(' l'Xllt'ri('IH'(' wit h 

S:ll1toiJrit(' h:I\'" "hown th:lt it can lw handll'd and 
'.' . 

appllt'li ,"" 110\\,('\"1'1', likp InO,;t products harm-

ful to mil'ruorg:lni';llh, :-:::llltllbritP !:: h:d'rnful 
to humans if not proPt'r1y handlr.'d, 

!"antobritt, dlhl i" irril:ltill~ to I hi' "~'''''. nu,,(' and 
throat, :IllU m:ly ('au.;,.' .. 'n('('zin.'-! if inh:t!l'(!. Tlw 
,;olid mat('rial and watf'r .;olution" on,' \wr ('('nt or 

":lroll~('r irl'ilat" tht, "kin on prf)~":~'-',.·'l or rl'f)«ltl'd 
contal't. :-:inl'(' ,.;nlmi()n.- {11·l~ :,b:o:'Ll'.j throu~h 
th., ,.:kin, wlnk,-r-/;,' 1.1 ~ '1 not ("1)11'. !!HIt·, to \\'(':11' 

c10thilw :o.O:,kl·d by.;niu! inn:'_ If .-::t1lr"b,·it t' i..; 

,.:w:dlo\\'<'d. indu('(' vOl1litin~ b\' L'i\'!n,' 1l1!I"tard 

and watl'1" or nth,·!' I'llwtic: anc! l·:t!1 :, i,hy"il'i:,Il, 
~" ;.1t'P,,,ve..J 

Go;.::;ll''' and" i'I ·-l,ir:ll',!' will l,i'I·,:,·:1t il'l'it;;1 inn 1)1' 
mu('o~I.' nll'rnbranv" from "pl;,-hinl! Ill' du . .;t and 
pn-n'nt th., . ..;nl't'zillg or t'OlH!hin~ that may' n'-lIlt. 

l'!ubh('r ).dov" ... :"',, n-('omnwndl d 10 pr"\'l.'nl ,kin 
contad. In C:I';l' of eontaet. wash till' al'ca with 
,.:oap and Watt'l'. 

TOXICITY TO FISH 
Th(' toxi('it~, to fj"h 1:< of intprl':<t whpl1 thrOll,l!h 

thpir u..;" jH'l1tac:hlorophulOl or . .;odium \H'l1ta

ehlorophl'natl' ('an in ,;onw clin'ct or indirc'rt wa~' 
grt into fj"h-iH':tring strpam."; 01' Iakp,;. Dr. C. J. 
Goodnight • ('nin'l':,ity of Illinoi . ..;: COl1dUl'tl·d ,'x
tensivc rp.;pareh ,;tuuips to l'valualt' the pf)" . .;iblp 

hazard to fi..;h lift' ari,;ing from ';Ul'h pollution. 
His work wa:, publi:,hpd.· Following are quotation" 
frolll thl' SUllllllar~'. 

L-__ . _________________ _ 

"Pcnt<lrhlurl 'pi1l'nol and ,;odium p('n~arhloroph('. 

nate· an' fatal to tl~l' mort· :','n:<iti':l' ":pc('ip" (If Ii...;h 
in ('On('I·lItratio,n..; abon' 0,:2 p.p,m. althoullh 
hardil'( -Iw,·i··..: will ,'ul'vin' at f1,! or n,!i I,.p.m. 
In If'th:d l'(JlH'('n,ratiort,; th,'~' in('l'p;I..;(·d tn' l1'l'

tabolisll1 of I\ ... h a."; '·Vic!"I1f',·d h~' r"'"'l'irator~' lliO\'('

nwnts; bkpdin)! I'('"ull." irom (':Ipilhr~' rUl'tUt'l.'. 

~il\'l'r-ll1outlH'd minnow,; arc til!' mo,..;t ':t;nsitivE 

of till' fl,;h l1:-'l.'d in ttll' ('XIIl'rirl'l'nt,;. 

"Tht' ltxic-ity of pi·nt::I:hl(,rordwnul ;!nd « d:UI~l 

p .. ntarhlnl'0l'r..'n:. tl' to n.,h i,; iIHT";l'"d by l(w"'r;nj< 

the I}II of th .. W;:l,·I', \ri~l:in r"a-oliabll' !:tli!t> thl' 

"i7. ... of thL' 'i"h, th,' tt'ri1I,('!':IlUI'" of tLt.: W:'["I', and 
it" charal':l'r do not ~r;';:ll:; a!j"'d thl' loxitity of 
the compound", Th,· numlwl' of fi.,h in a -ol,;tion 

oi gi\'cn \'OIUllll' dOl'" not ail"lct tlll·ir'iun'ival timp, 

..\bove ]0 p.p,tn. fi"h can (il-u ('t the pre,t'llct' of 

,.:odium rH'nt:whloroph"nat(' but not bdow ;j,n 

p.p,m. 

"Egg:; of bke trollt al'l' \'l>I'Y I'l'"i . ..;tant to thp~e 

compounds. Lake' trout are mo"t "l'n:,i~i\'(.' to 
pcntachioroplll'nol in the yolk ';:1r :'talll' im
m('(li:l.tpj~' aftpr hatchin;:!, 

"Im'l'I'IPbr:,tl's :,uth a.' arc ll';t'd by tbh a,; food 

are rdalin'ly in:<el1"itivp to pCl1t:1chloroplH'nol 
and sociiltll1 pl'nt:lchlorl'ph(·natl'. The I1lv:'t ='l'n
,.:itivp illw'rtcbratp,; will lin' :It ('oncpntrat:ol1=' at 

whirh fish will slll'vin'." 

--<iooJr, "r-I. C ). r"l.~ll, of ~~":.Im ~t',.:"!l'c·o~t't',,.·t ,rd ;l,.,.,l..,."'I ... {oP"tI"O, 10 ,.",. Il'td [,'Ii. 
Cl'ltP.'ll'.&b8'19"1 
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