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A B S T R A C T  

A charaL|rr;.~.tic ft'aturc of cr-aciferu, u~. oil~'ecb, is tt hil~ level o f  
s',alfur con~pounds as ~ulfur r t~niag =mim'~ acids anti lda,_'t~iao- 
[Ires ~hich determine t~e nutr2ti~l .'1 v'd.ue of rapeseed n',r and 
affect prt~rr factors in o;I mil:~, t)u:ing rapt'.~'ed proct-s.ting. 
pro<tuer, of ~.~ueosindare r arc liberated and ~tta:k ~q.:atl 
:rod. a.~ a r~uh. = ~pecifir sull'ur corrosion of oil re:d! equipment 
develop,. The most cxpo~.-d are cuokcm, r atd transporxc~ of" 
v.r meal. I"ne rr.~ults of iadustrial invr of ~ulfur curro,.iun 
arc de.scrib,:d i.qd the ,;r zo corro,~it.>n tff ~,everal construction 
~,ret, i~ ,lurin~ rapt'~ed prcwe.,ktZng L'- considered. A h~ content of 
~a:fur.eontaming con~)unct,~ :n ~|artinlz oi2 ~znific~xtd.~" dep~es~d 
the nicke: Cl|'dtl."r l c t [ ~ t ) "  =rid i:xfluca,.'ed the Icnetic~, ~>f rapeseed 
~RI h','drogenatior. Rcmov-~l of tht.~ compound~ h)" reEnin$ artd its, 
int3uence on d'.e r=te ofoil hydrogenation a:~ di~-a~,ed. 

I N T R O D U C T I O N  

Processing eraciferous plant  o:Iseeds, o f  whtch rape.~'cd i~ 
the t.vpi~al represen:arsve, creates specific diff ieuioes 
provoked :))" d~e occurrence of sulfur c o mp o u n d s  in r~'~e 
seeds, main ly  glucoslqola:es. 

In ~2~is paper, we sh.'dl rxv.it :he prub]etn of goit :ogenic 
effects of  g~ue.side derlv,:tJVeS present in rapeseed r'~eM 
(RSM). wh~c.h have a!rcadv bct-n th~roughly dist'us~rd by 
'.JS (1,2) and uther  au:ht~rs (3). We shall nov,. pay special 
a t tent ion re, me ;e thnological  aspect of sulfur compound~  
as factr~rs which make hydrogena t ion  p r o t e s t s  more diffi- 
cul:  and favor eon',~si,>n of proce~in~ eq: , ipmcnt.  

Sulfur  compour , i s  produced by hydrolysis  of glucosino- 
iates during proce,;sing of  rapeseed arc m a : n l y  isoti~:o- 
cya.natcs, thi~:vanattq,  and sulfates (Sr IX 
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"T'hc moieeu]e:,  o[ 2 - h y d r o x y - ] - b u t e n ) ' i - ] T C  cyc.hte 
~.~onraneil:JSl) and r'~pidly (3) g iv ing rise to oxazohdL'~e-2- 
thio:le (OZT) (Scheme" [1): 
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A~ a result of  decomposit ior:  r~t d'iese eorllpo'.Jnds, 
e.g.. of  isodtioeyanarc-s, h.vdrogen salfl,.ie and s~:veral ~ther  
s~Tf, des arc fom:cd,  wh:ch a:c cs:~,:ciallv acrh,'e carah'st  
pois,.)m; (Schemc I l l ) .  

R N C 5  + i l . ( I  -- FL.NI ' I .  * ( ' (P~ 
COS �9 Ft.0 -- F I tS ,  ( 0 :  I l l l~ 
;RNC.~ o 2~1:() ~ 2R N i t ;  oC()~ "~Cb a 

(;O."r~.>Slt).'l O[" rl'tetals Irl It rtleditJffl Cl)Tl~3irlirlg sul:'ar 
o x I d c ~  Cal'~ ' .e3d "L) ~t)C'i'~'l~rli)r'~ <1 I o x i d e % ,  sulfide and + t •  

~,J:l"ide cornpound~ (Sehc:r!c I" , 'L 

.M.e , S Me() . ,MeS b4e(Sxt.ty} 

These com pounds  are significant becau~;e product ion  
devices in oil mills processing r',peseed corrode rnore in- 
t cn .~ ) '  tha,q in oi l  mills ,,h ~.t pror other  nilsee~s, e.g., soy- 
!~a.ns. Even a .~irnple ana2vsis by acidifying the scale | tom 
cr~rr~dcd c~-t ipmenr ,.,,'izh h,,'dr~)chi~lric acid ,;bows the 
sulfuric ,:ll,Lrar162 o f  die corrosiun process (Scheme V). 

F'r - 2HCI �9 FeC'.~ 4 H;S I'v'! 

(:orrt~;i,,'e chanse., of this :ype are fav(,red by higher 
tempera ture ,  presence of ~tearn and ai:. and acidity of  the 
mediu:t, ,  which ranges t'ro:n pt! 4.8 ;o ?14 6.8 ht :he proces 
sing of RSM (Rutkowski ,  unpublis) :ed dara)  

Through majur  decomposi t ion  of sulfuric s'ab~.tanees 
p."esen~ in rapeseed, sulfur  can also L~:cur in the at,t:osphere 
in such acrive ft.,rms a~ ( S c h e m e  VI); 
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"rhe r aerl(,n u t  h.vdrogen sulfide is eweelalh" 
inlpr tan ( (Scheme VIt).  

Fe , H.'~ - .  F,:b ,, ?H i V l l l  

The co : r . s i v r  puwer of  jrorl sui t |de is favored hv rne 
presence of oxxgen,  which t r a ~ f o r m s  ~ulf ides i n to  t;xides 
and rele'~s's mo lecu la r  sul fur,  wh ich  !n turn reacts wid~ 
hyd rogen  t,) t o n n  add~t ions hydrogen su l f j d r  (Sd:eme 
VIII).  

F:r ~ O . -  F:et) , ~; i~ ' l l l !  

tlydrogcr~ sulfide d~sst)'.ves in tht" ac . i  rned~um of  humid  
RSM t,., tom~ a weakly d:ssot-ia:ed solur,on ~.Schcmc IX) 

I t : , " ) -  I1" - I'1%- [ IXI  
HS-. t.l" �9 ~" 

Ilydrol:en sulfide solution rht'rl re'acts whh : ron, ~al- 
OgO:JS :O r.!lC t:!cetr,)[)'tic process (Sehcrnc X): 

f:r �9 g �9 f:r  ~ 2 c  "X~ 

I)et.~nls o :  the c,)rn~s:w" act ion ,*f organic ~ulf,~r cnm 
pounds  : , r e ~ n :  in RSM are ,Jnkm~wn. although, aecor,hng 
r~, .Mrowec anti We,-be~ (r activity of C'~es~ cr is 
much ,~r thaa is a :zr ibu:able  ro the total con ten t  . f  
~;:Jlfur in the med ium.  It can be presumed ~hat d~e corrt,sion 
mechanism is analo.~.us c~ the mechanism ~f h~drogcn 
sulfide at:iron. 

The pr,~blen~ uf  pt>is,)ning of  cata~xsts by su:tur has 
already been suadled t))' ~iever,ti at, r h o ~  (5,0) but sul f ' t r  
corrosion of equ ipm en t  dur ing pro,:essit:g of rapeseed was 
no t  thorough'.y examined  unti- now. 

S - C o m p o u n d s  As  N i - C a l a l y s t  Poisons: 
E x p a r i m e n t a l  Procedure 

Rapn~ee,J od (RSO) ,J~ed in this s tudy  was ob:a ined f rum 3 
r pr,~ce~s indt ;~ t r i~  ~1:; rail; in Warsav.. The RSO 
( IV  102.1) "J~:d f,~r hyd rogena t ion  was a re f ined bleached 
and deodor,zetl  oil (F|: ,- ' ;--0.15%. PV 0.5 n 'eq  Oztkg. 
P - O . 6 n t g % , S  0.5 pp:p). 

Su!tur  c o n t e n t  was deter:mined accr~rd~ng t,) F'ranzke 
e ta : .  (6). 
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AUyl  isothiocyanare (allyl-ITC) from the Wcst German 
firm T. Schuchardt  and 5-vinyloxazolidine-2-thione (OZT) 
o f  o~r  own p repara t ion  were  used for  p repara t ion  o f  ol l  
.samples. 

l lydrogcnauon  was done in an open-type glass reactor 
with free hydrogen flow. Allyi-ITC and OZT were added 
ro the hydrogenation reaction m amounts  converted to 
sulfur in contenrs shown in Figure 1. Hydrogenauon condi- 
tions were: weight of  oil sample ;- 50 g; catalyst (Ni-for- 
mate)  -- 0.07% concent ra t ion;  temperatur~ = 180 -" 5 C~ 
rime =- 60 min~ hydrogen flow = 12 L 11:/hr atmospheric 
prcssu re (7). 

R E S U L T S  A N D  D I S C U S S I O N  

The major i ty  of sulfuric compounds  (95%) in pnxzer~ed 
rapeseed produces remained in the RSM (8). Only a small 
fraction of  sulfuric compounds  initially present in rapeseed 
(less than 0.1% S) pass inro erode oil. 

During the process of  degumming, gtucomnc~ates can 
decompose  to hydrogen sulfide, which can fomt water- 
~flub~e a2kaline mlf ide ,  in subsequent refining. During the 
refining pr,~ces~, alkali-soluble OZT is removed to a great 
ex tent  and allyl-ITC can decompose to C$2 - CO: + R- 
NHI,  which can be easily removed during washing of oil 
(61. As a resuir, a considerable fraction of dee sulfuric 
compounds  is removed dunng the of f  degummtng and 
refining processes and the rest is removed in the form of  
volatile compounds  during the oil deodorizing process 
(Table I). 

Swn,lar reductton of  sulfur content  in rapeseed oil 
pr,~cessing has been found by VranTke er al. (6,9). Small 
quannties of sulfur, which remains in refined oil (4-22 
ppm), however, can appreciably affect the poisoning of  
catalysts, decrease the number  of usable catalyst  ahema- 
tires, slow the rate of hydrogenat ion and inc.-case consump- 
tion of catalysts. 

Our earlier invest|g~tions (7,101 showed that, irrespec- 
tive of the form in which sulfur occurs ( a l l y i - l r c  or OZT), 
,rs content,  even in very low concentrat ions (less than 
12 ppm), greatly reduces the Ni-catalyst 's  activity (ex 
pressed as the iodine value and nlelting point  of  fat, Fig. 1). 

When refined o i ls  are used for hydrogenation,  comp!ete  
removal . f  *ulf'Jr compounds is especially important .  This 
was confirmed by hydrogenat ion of rapeseed oil which was 
repeatedly rcf, ned two and three times (Table IlL 

Increased growing ot rapeseed varieties with low glucosv 
nolate contents offers r.he poss,bi:ity of reduc:ng the 
diff icuhy fit hydrogenauon of rapeseed oil. 

Corrosion:  Enper imental  Procedure 

Rapeseed used in , ndus t r i s  tests contained 44.1% o:L 
Processed meal contained 10.2 mg OZT and 5 3  mg a]ls'i- 
ZTC as agl'acones per g. 

The investigations were d,me in tv.o oil m'.lls (ca. 200 
tons~day capacity) .  (a) oil m,l'. A (basket- type r:xrracror): 
(b) oil red: B (clm~eyer-t) 'pc ex:racIor) .  

Taking intr~ cons ,deranon tcchnkca.' possibi'.:ties of 
equipment, and staff  observations, :nvest~gatmn h~:at~t)ns 
were sclccte,i. The specificat'~m ,>f thc~  ]ocatirms is pro 
sented zn Table 111. 

A few k~nds of construct ion steel were :Jsed for investi- 
gation ('Fable IV) .  The lelit si~:cimens were prepaced a~ 
standard plates (2 • 20 x 60 ram) w:th 6-ram hnle diam 
e:er (Fig. 2) f,~r hanging them on a special hanger. Before 
a~.', the test plates were cleaned with a wtxil cit)rh saturated 
setrb methano2 or ether; then the plates were we:ghed 
(0.O(IOI g) and measured (0.1 men). The corr(~|cd ~ayer was 
removed by f l lc use 5% tlC] so]ati(,n containing O.5% of 
u ro t rup i . .  

Corrosion measurements were conducted by derermina- 
rJon of weight losses of  test plates after the corrosion 
experiment.  The results were expressed as: average corro- 
sion velocity Vc and Vp; and average Ires of weight o f  test 
plate (corrosion rare) Ge: 

Vc. GI - G z [ g ] 
A �9 t m= . 24 h 

365 [ ~  
Vp = _ _  �9 V e 

. t0OO �9 d 

Gc_ Gj -G,  o 100 [%], 
G, 

where G] = weight of sample before corrosion test, g; G:  : 
weight of  sample after corrosion test, g; A ,, active area of 
sample before corrosion test. nt= ; t ,- period of corrosion 
test, day (24 he) ; and d = density of steel, g/cm ~. 
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FIG. 1. Sulfur content (allyl-tTC and OZT) and reduction rate of 
Ni-cataJyst activity by hydrogen&t:ion of oil. 

TABLE I 

Sulfur Content in Processed RSO 

(p pm) 

RSO-crude 36 
RSO-degummed 20 
RSO-refined 12 
RSO-bleaehed 10 
RSO-deododzed 1 

TABLE II 

Sulfur Content and Hydrogenation Rare 
of Repeatedly Refined RSO 

S-content ltydrogenadon 
(ppm) rote (1V) a 

RSO poorly refined 19 83.2 
RSO twice-refined 6 79.1 
RSO t ripleTrefined 1 72.4 

atv reached under conditions given in Fig 1. 
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S U L F U R  COMPOUNDS IN RAPESEED P R O ( : E S $ 1 N Q  

T A B L E  III 

Charact~erizatlon of Investigation Locations 

Investigation of location Oil mil] A Oil mill B Location of  sample 

Cooker B 1 Pipe carrying away vapors 
from cooker 

Crusher of expdler cake A2 Elevator of cake to 
crusher 

B3 Conveyor of crushed 
cake 

Extractor A4 B4 Chute ~utxJe of 
extr ictor  

Toaster A5 Pipe carrying away 
�9 vapors from toaster 

A6 B6 . Conveyor of freshly 
toasted RSM 

A7 B7 Pipe carrying away. 
vapors from conveyor 
of toasted RSM 

TABLE IV 

Nominal Composition of Metals Used in Corrosion Tests 

Type of Polish steel 

lHI8NgT OH17T 
Ni-, Cr- Cr- 10H Low St3S 

Stainless Stainless Carbon Carbon St3Sx 

.Corresp. AISI 316 430 
Composition (maximum %) 

Ni 11,0 0.6 
C r 18.0 1 8 . 0  
Mn 2.0 0.8 
C 0.12 0.08 
Ti . 0,8 0.85 
Si 1.2 . 0.8 

0.3 0.3 0,3 
1.O 0 2  0..~ 
0.55 0.65 0.6 
0.1.5 0,22 0.22 

0.6 0.3 0.07 

[,1(;. 2. le~t plates a f te r  4 mon~.,[ o[ corrot~io~t e~pe r in t cn t  under 
r162 p~'0r ,& = J lllSNg"r~ B - Nr.'l.Sx *.led. 

R E S U L T S  A N D  D I S C U S S I O N  

T!IL' r.:te <~.~ c,>rr,,sitw v.irics :rl eon~,:ct, ti~'e star o:" prod'Jt ' -  
'+ lOl l ,  ['~ 25, e~,pecially str,m.t,, a.' the  c,~,rJ-.ir~p., extrnc: : ,on and  
:<,z,:tirg st,~!.,cs { l:i,~. 3). 

The  ~'sult.', fr-n' ,  r!tc :its'. ~n~r.;ti;,.,~.'ion I,~c,z,~on CI',fl~h" 
'Vi .i p:;',~ c.,.r:.~ ing .:way vap,,r~. ",tom the  c~,~fl.:er-showed 
str,,ng, c,,rr~,5:vc ,aet,v:tv o." ' , 'ap,)~ st:t fr:.r I,v t ,~=k:ng ~,t 

t'rurd~,ed seeds. Th i s  res 'dt~ '.'~rgely f rom l i lx ' ra t ion  of  free 
w,lart le sulf;Jr con 'po t~nds  due  to enzvr - l adc  hyd ro lys i s  of  
giucosint) ' .atcs dur ing  the initial 'r (txp to 6(I (:) tff heat-  
mg to 85 9t ) ( : .  

T h e  ~;amples :h ' , t  h ~ d  b e e n  i lung :r" o~rwever 's t)f press  
cake  (T.:hre III)  v,cr ch,tra,, : tcrizcd t~,," sm,~J! co."rost,m 
t'l'la:lges. T!te welghr  losses ,If carhor l  s tee:  pla :es  wc.~ ,rely 
0.-1-2% dut"in~ the  90  da ; ' s  o f  :ke e x p e r i n : e n t .  

In :!le ex~rac :or  (Talfie V), the: cl'Hr,~,$:,lrl ~,.1,$ more  
act ive as .."1r ;e~,t p'.ate~ were ? lac t 'd  ,:h~se: t~, :he  chu te .  
whe re  the  a : r : tospher ic  oxvger~ cor lzem is h tgher .  "lhi~ 
exp la ins  the  .rt".,2.:.svelv ',ov..er ct:..'-r(lsi,)n e f fec t  in the  otl~er 
parts , f  ex t r ac ;o : .  

Espet ' iall)  s t rong  corr t~; ion ef:'er were f n u n d  m m e  
toad;tee ( I ' ah le  V). At  th,s  stage of  the  pr~,ducfi,,r: pro,tess, 
man;- su' .fur compcx~nds m the  f n m :  of  1TC and  its dec-tm~- 
p~Jsition p r o d u c t s  "=re litx~rated. Add:t i~,nal  f,,.:tor~ tavor]ng  
co r rvs ion  in :hi~ e q ~ i p : ' r : e n -  :ne]u,Jc humtd :z '~ '  and p re .~nce  
tlf atn~,>sphcnc ox, , 'gcn ] 'hc  g.,'cates- cor ros ive  act jv t t ; '  in 
r.he :,)- 'ster wa.,, '[ourlt.J at c()r'l*.'e'i.'r .i.,t" f reshly t,),Lsted RSM 
an d  tl~e vapor  toi let : t ,+,  lnvestig3tJor~s of  :est :~latc surfat 'e~ 
have aJst, sh,-.,,m wre.':c.'x'at:,.llinr 3ili.~ j, 'ittin~ co[r( ,s:on,  
which : s t m c  o f  the n'o.,;t ,.'ta:tg,:'rtlus f ~ , n n s  ,.r'd ,:au.~es ,.]uick 
and r dt'~.ttxlct:un o. e t ' ,)n~.lrtlction elerz, lell 'S. 

C,,rup,~ri.~,,n.~ '.,f st:~'ei~tibd~t'v ,1: d:.~fe:t 'nt kir 'ds ,~f 
c:~nstnv;:.:()rl s tec [s  to ~or:osi, , t :  in t]'lc toas te r  (TaL,~e V, 
t;~g. 2), hJ,,tr sh)v, 'n,  ~.~.'ttl'out d t ,uh t ,  f i a t  the c o m m o n  *,tct'l 
( loF t ,  S~.J.~) is J n s u i t a b l e  for  c<ms:n~ct ion (,f r'apc.,,c~:d 
process ing  e q u t p m e n t ,  exl-at:s[  ? i p n ' g  in c ( , oke~ ,  some 
pa."rs of  cxtr;tct, :r , ,  ;,nO t~:L',ter~. (:i'lr:),l"r!t~rT-rr',icxel or  
~hr, m ' t u m  stceh; s h o u l d  bc u~ed m ".here ,treas. Chr(m~tum 
szccl h;Ls ,~h,~v, n !.,er:.rally }.:,:lotJ rcs :s : :mcc against  c:~rr,,;i ,m, 
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FIG. 3, Geaeral flow chart of rapeseed processing. Marked corrosion activity of rapeseed 
meah . . . .  lack; . . . . .  sanall; - -  moderate; - -  stroag, 1 = seeds silo, 2 = rolls, 3 = stack 
cooker, 4 -- expeller, 5 = roll% 6-- ex~actor, 7 = roasver-desolventlzer, 8 = meal silo. 

TABLE V 

Comparison of Different Kinds of Steel on Corrosion Resistance 
during Industrial Processing of Rapeseed 

Location Duration Corrosion rate, Duration Corrosion rate, 
.Steel of plate a (days) G c (%) (days) G c (%) 

Cooker 

10[l B1 134 23.4 
St3S B1 134 43.0 
St3 Sx B1 134 32.2 

Extractor 

IOH A4 149 11.2 238 14.9 
St3Sx A4 149 14.1 238 24.9 

Toaster 

OH17T b A6 60 0 130 0.5 
lOl t A5 60 10.1 149 22.9 

A0 60 26,5 130 42.5 
B6 60 28.1 123 48.0 
B7 -- -- 134 48.1 

St3S B6 60 42.6 123 64.i 
B7 -- -- 134 68,8 

St3Sx A5 60 18.4 149 47�9 
A6 60 49.5 t30 64.7 
B6 60 52,6 123 55.9 
B7 -- -- 134 66,9 

~According to Table [lI. 
bThe other specimens of 1H18NgT and ()H17T did not show any corrosion changes at any investigation skes 

during the experiment, 

TABLE VI 

Corrosion Velocity of Carbon Steels during 
Rapeseed Meal Toasting Process 

Steel 

Corrosion ve~oclty 

Location of Duration g 
platc a (days) ~, year ] 

10H 

ST3S 

ST3S• 

A5 60 17.0 0.85 
149 15.5 0.76 
238 12�9 0.63 

B6 . 60 32.7 1.63 
123 27.4 " 1.37 

B6 60 49.0 2,45 
123 36.6 1.83 

A 5 60 20.1 1.00 
149 21.1 1.05 

B6 60 58.4' 2.92 
123 51.1 1,56 

aAccordlng to Table III, 

bu t  somet imes ,  still s h o w ed  initial s tages of  pi t t ing corro- 
sion on  the edges o f  test  plates dur ing  ,,he exper iments .  

The rate o f  metal  cor ros ion  changes  with the passage o f  
t /me  ( ' fable  VI). In - i t s  f irst  period,  cor ros ion  changes  are 
rapid bu t  wi th  time, a layer  of scale is fo rmed  on plate 
surfaces  which rcduces  c o n t a c t  b c t w c c n  the  metal  and thc 
corrosive medium�9 The ~atc and charac te r  of  the corrosi~m 
ratc curvc changcs  f rom parabol ic  to l inear.  Also, the scale 
causes cons iderab le  r e t a rda t ion  of  corros ive  changes occur-  
ring in the  p rocess ing  of  RSM, 

The results o f  our  inves t iga t ions  conf i rm file necd  for  
se t t ing  improved  speci f ica t ions  for  m a t e r i a l s  used to c o n -  
s t ruct  e q u i p m e n t  for  oil mills process ing  rapeseed, t low-  
ever, cons ider ing  the  d i f fe ren t  corrosive ta lcs  in individual 
rapeseed  process ing stages, matcria]s can be sctectivcly 
chosen  so tha t  e q u i p m e n t  in less corros ive  stages of  rape- 
seed process ing  could  be c o n s t r u c t e d  f rom less resis tant  and  
less expens ive  D'pes o f  steel.  

10 / JAOCS, vol, 59, no, 1 (January 1982l  
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The Effect of Rapeseed Oil Added 

to Control Grain Dust on the Quality of Wheat 1 

FU-HUNG HSIEH z, J.K. DAUN and K.H. TIPPLES, Canadian Grain Cc~nmissio~, 
Grain Research Laboratory, 1404 303 Main St., Winnipeg, Manitoba, R3C 3G9, Canada 

A B S T R A C T  

]'k,c ~.lff'cl f~! ,,~,ray:rL~ edible rapeseed od on ~.ontrol',i~g du~t ~.n 
barJe~.', oa t .  rye' am] wht 'a t  has t~e~ [n~'st;g' ,l ' ,r  [~,rh t he  a :notJn[  
+~t rapr ol[ dr and blilj ld dust Ir~'el govern thr ,lust 
reduet[oc [t.vel wltere~s the type. of gtai:~ is imrtta:.r ~1. reg~rd!e~s 
of the. Jr:ilia: :lust conr ahoy: 1,10% ,,l~st LUtd~.l be rt't.tuer~t 
with oalv O.t)5'~. r=pe~eeJ ~:1 addition. W!le~ ~ e  ini:~a2 t l~!  lev=,l 
e.sceed~ti  750  nl ,g/::] ) ,  dl.l~( :e.'tuctj(+n ct.'~l.l[,~ rr 9+,)'%. A.~lhouk~l 
~'~:3"lt_" tJu~t .~.f"trred to the ~he~ k~'.~nel.~ after t apered  o:1 app'.]cm 
tiOlt, eX~,cl'q ft,r (i1~1~. ,(t'tt, d(tr$:ioP.s ;IF flOtl: aSP'I a:lct r162 <~th+_'l 
f~++r aJla:ydr pro;'~'rt=e.., physical ,~r proi'<r:K' % and mUli:tg 
�9 u:d bsk~nu ,]tJidir~ies wrr r  urlal'f,,:c:e,l 

I N T R O D U C T I O N  

I landl ing  <)r processit:l', grai l :  t ' :eatc~ d,Jst. A.~idc tr~)r11 
caus:n!, rcspiratt,.'~,., di 'wumft , r t ,  dust :~artir of  le~  :hart 
5 .urn m si,'c are a;so e~,ns.idered a ;~,tentia: hcMth h~zard 
(1;  ]n add!tiun, grain dust cxpIosit,ns which leave occurred 
m l+<+th ~rain clcv,m~rs ::no fl<,ur : l | i l :s arc pe rhaps  | h e  r11ost 
s~'rious du,,t pr<~b',ern :n the gram ::ldus;r ' ,  + ( ~ , 3 )  

Cur~trol[ing g:a:n du~.; I~ vcrv dfff[cu'.t bct'ausc rhe dust 
!'~'comt.s. airh,)rr+c wheneve r  grain i.s moved  or  transfe. ' red.  
F'utd~er:~urt., gra:n t 'andlir,  g opc ra r ions  such ~.s l uadmg and  
.mloadjn!:  ,el a grain r ,~rr not  usu ,dh  conflnt-d It) a 
small space. Eftect ivc  gram dust  con~t ,q  d+us t'~.-cornt:s 
ex t reme ly  cost ly .  Capi ta;  c~srs to :nstall gra:n dust col'.cc 
: ion t~quip:'nen~. :gave l~-t'n csOrl+atc,), =z !x:eween S25( | ,O~)  
and $1.[KK~.0()O, d e p c n d m g  on the size of  ~ e  gram oh" 
razor. T h e  ann.',.+.' ~pe ra t ing  c<~sts ::re an adCitJ.o~'ral one'-fifth 
ot the capital  mves tu ;cn t  (4). E~en aftt'~ l h c g r a m  dus r  is 
.,rucc~:sstullv c~ZJected (0.()5-1.(Y'.~ ,ff d ' e  weight  of the 
grain h:md"cd).  ,.'nlcss it cm~ find sn end us~ such as l,+c++n; 
ir'~ a feed or feed ingrcdie t | l  on the spur,  i t  can t,.'reatc a 
s+qid wa+tc dispr,sal ;+ft..,[.qt.-nl (4). There is at; urgent  need 
for new a~d :n+prox'cd dt.~t corttr<+l n |c thods  ".pp~icable to 
d ' e  ~r,tm m d u s t ~ ' .  

Scvcral m e t h o d s  i+avc been used lt~. t2l+nlr('~] grain dust.  
Apl,I; ing a r IJnUotlS ~s.ttcr n'ist via a ~,:::cs . f  t,>f n~,zzle~ 
,n dusrv  areas has brcn  s~;t~ics:cd (5)..q:+~ra)',ng t :xtr t 'mcly 
~ow ~evels ~r  a h'r o:~ and so,,'tx:an . i l  t<+ 

' h ~ r  no. 477 o: the ('anadi',n (;cain Co.,'~.r.~.....~')n. (;.rmn 
Re~e..trch l.ah,~r~,to:v. Wirlrtip<'.g. .Vht=~itts!ta. C3:llda. ]'{~(: 3(;9. 

+lfft"~n, address 1he Qu.,keP LIa:~ ('Om0ar:y 6J7 W. Main ,gt., 
R=rtingro~t, I1.6~.)10. 

wheat,  corn anti so,;beans has r~sultcd Jr+ surpr is ingly  large 
."t 'ducuon in grajP, dust levels (6.7).  The a im t>t" |his study 
was t .  invcs~ig.|:c lhc ct@eejvcness o f  grsin dust  comr , f l  by 
sPras.'mg the grain vvi:h ~ r  raP:seed oi l  and to studs' 
the ef fect  ot  aPplS'mg rapt.s~Ped oi l  .re nvl'. in~ and b a k e +  
q~,Llt ies o l  C;+nadian Wcsrcrr: red spr ing (CWRS) ~shcat. 

M A T E R I A L S  A N D  M E T H O D S  
4 

A grain dust measurenlen~ device was bui l t  accord ing to 
Cooke et al. (6). A nvedh" va!ve c,)ntrol~ed the t l ow  ,ff air  
to exacdv 15 l . /m in  (meas,, red hv a It|thor [ .ab~ratorv  
F low ,Mc~cr). Borh the needle valve and the f low l i t t le:"  
were i : tstal led t~ twcen  :he cv l in tk . r  cr t)lc dirt;" 
~rain rand a vJ, CUt:r+l ~'~U/llp. The  vaettttrt+ p u m p  ~sas tur ther  
r162 '~<+ :~ I,al~+ralOl".' Timer to  r Thq:" tJ~l~;" 
s~m~l ing t ree.  (;rair" s:unP/e s~ze, samp! ing t ,r :w :,nd th<: 
pr,~cedurt' of r~lcnsuring dust levels wet(. the  ~,lrne aS de's- 
cr ibed by C r a k e  t'+ aj. (0) c• el+at rhe dkjsI t'o~lec:.t+r 
c. r l t - f incd a 47 m e ,  5 #rl+ Mil]iP+~rc n lembranc  ti i tc, ' .  
R~t's~-cd . i l  was added ro the samPIrs by ~.pr::)'mg d i rec t ly  
in to  rht+ .r(il~lliFl~ Cyl inder  t..~ir| B +l nitro~.n-p<,w.dere~.~ 
~.101~,11Z t' r, 

Four  d t r : v  g r ] ins  (barb-y, oak'% rye and whca~J were used 
:o s tudy the eftecuvent 'ss o f  grain dust cor t t ro l  w i :h  rape ~ 
'~ 'e~ OL, 1!1e* ~,:.l.:i'iP.e$ ',A.C~C , t l ) ta ined fro.+ rail car shi;~ments 
and were subd iv ided and par t ia l l y  cleaned "t> :w~wicr 
subsamp'.e+ v,.ith d i f (c rcr | t  dust !evels. The rapeseed oi l  was 
s l ig l 'dy  hTdro.gcmtte,:l an,J was suppl ied by Canada Packc.~ 
I . . n i t e d  Research  Cr T o r o n t o .  The  fa l l ; '  acid corttp+~si 
tn,'~r-ot ;he n';tpeseed oil was ,'is follows. 16:O, 5%: ]R:Ck 
3..I.%. 18 1. /9.4".;,: 18:2. /,1.9%, 18.3. 0%.  20.0, 0 .6%, 
2th 1, 1.7%: Z 2 0 ,  O. 3%; 22.1,  0.7%. F:o: mdlJr~g and bake.t :  
studies, the whea l  used ~.va.'i a coml)~)slt,.: $,"1:1~I)[(.' o t  No. I 
( 'WR$ type  t rom the 1978 crop.  The a,~ and pro :e in  
(N :.~ 5.7) con:enrs were 1.51 arid 134.%. tt.s:~rL'rivel'v 
(13.5% mt,:srt trc bas:~). The wheat  was n l i xed  wlrf" I(y~, ot  
a dust and  cha r t  mix  :ure obra ined |r~'11 It'll" .$t?I'CCn room ,;f 
a local f l our  mill. to m a k e  d i r ty  w h e a t  

Eight  w h e a t  samples  w c r e : r c a : c d  w : m var ious  levels of  
r , :pesccd ml wirh or  ~: th<tut  10% dust  and r  (T'ablc i). 
A l t e r  c!c.tr+:r'k: with a Ca r t c r  D~ckagc Tester ,  they were 
ren~ ' . "cd  :o 16.5% n~o=st:,re l r  18 hr  .rod Ihen r l t i l ;cd Ln ~.t':c 
mt,d: f i : -d Alhs-(]hah|+r [ .abora |o~"  mi l l  (~1). T h r  arrumnt 
o f  w h ( a t  mil ' .ed w::s 3 kg based on 14.% mo is tu re  t,~ the first 
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