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Te n years ago we published a n a rticle (1) on the bulk ha ndling o f ra w cocoa 
~ o wh ich mentioned an experi ment with th e use o f co nta ine rs fo r tr an sp ort ing 
~ coco a bea ns. D ur ing the past five years man y fu rt he r tri al s have been co nd ucted 

ill a nd ce rta in co ncl usio ns have been reached. Pr obl em s affec ti ng qu ality a rise in 
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o th is method of transp ort and , while possibl e so lu tions are in sight, no final 
.:' answer to them has been found . Never th eless it seems right to review the situa tion 
r.w a t thi s stage as co ntainerisa tion is becoming well esta blished as a sta ndard 

~ means of tr ansport fo r man y goods a nd pro ducts . 

illo Trials with S t andard and Insulat ed Containers 
~ 

All the tri als with wh ich we have been co nce rned have stemmed from West 
Africa beca use the largest tr affic in cocoa is bet ween West Africa a nd E uro pe 
and a lso because co ntainer isa tion of o the r ca rgo o n this ro ute has been ex­

pand ing ra pidly. 

T he firs t tri als were conducted in 1972/7 3 sea so n using sta nd ar d 20 foot (605 0 
rom) con ta iners lined with plywood a nd pa rt ly pa inted inte rnally with a nti­
co ndensa tio n paint, which ca n ab sorb some mo ist ure . 

T hese tr ial s sh owed cle arl y that the fall in temperat ur e betwee n West Africa 
an d E uro pe wh ich occu rs during part of the mai n shipping season lead s to 
co ndensa tio n inside the container wh ich is a hazard to q ua lity. The top layer 
o f ba gs recei ves so me of the mo isture wh ich co ndenses o n the roof a nd side s, 
com mo nly kno wn as sweat da mage, a nd thi s ca n rai se th e mo isture co ntent of 
beans in th ose bags to a level at which mo uld will develop. Moi sture determin­
a tio ns revealed a slight mo ve me nt o f moistu re fro m the lower levels to th e to p 
layer. At th e ex pe rimenta l level usin g o nly a few co ntai ner s the mo vem ent of 
mo isture do es Iitt le o r no harm as the cocoa can be han dled quickly and the 
bea ns processed with out delay. However , lar ge numb ers of co ntai ners in a 
shipment co uld not be handl ed in thi s way and th e mo vem en t of moistu re would 
be an una cceptable haz ard to q ualit y. 

Trials w it h Bulk Cont ainers 

Apa rt fr om th e quality pr oblem we fo und that it tak es nearl y twice as long to 
unl oad a 20 foot co nta iner as it does to off-load t he sa me qua ntity of cocoa , 
ab out 15 ton s, from a standard tr uck. There is the refor e, a fin ancial disadvantage 
in de aling with bagged cocoa in containers. 

T his dis ad vantage might be overcome by tr an sp orting th e bean s loose in a 
co nta iner. This would requ ire mo d ifica tion to th e con ta iner as well as facil ities 
fo r loading and unl oading in co u nt ry of o rigi n and receivin g fac to ry res pecti vely. 
A few experiments were arranged with temp or ary modi ficat ions to a co nta iner , 
whi ch held about 16 tons of bean s loade d thro ugh roof hat ches. In these t ria ls 
moisture uptake was much worse th an with bags, th e to p 2-3" of beans having 
mo istu re con tent s well over 8 %, so me sam ples reaching 15 · 20 %. Cut tests 
showed tha t mo uld had developed in te rnall y in so me o f the da mp beans . 

Fig. 4 Open sided container with f laps - designed by Sea Containers Ltd 

Attempts were ma de to overco me the co ndensa tion pro blem by enclos ing 
the bea ns in a pol yth en e bag but this measu re was un successful. N o further 
altemp ts have been made to tra ns po r t cocoa beans in bu lk. 

Measures to reduce th e hazard to quality 

In o rder to avoid the effects of moisture movem en t, it is nec essa ry to either 
prevent moi sture bein g give n o lT by the bean s o r to a bsorb it o r to remove the 
damp air. All thr ee approaches have been tr ied. 

1. Tria ls w ith polythen e l iners i n jute bags 

Po lythene liners ins ide sta ndard jute bags would prevent moistu re being given 
off by the bean s and would prevent a ny condensa t ion from reaching the bea ns. 
In 1975/76 sever al shipments were a rra nged fr om G ha na a nd N igeria using 
standa rd steel con ta iners load ed with bags. In some conta iners all the bags had 
polyrhene liner s, in o the rs only 50 % o f th e bags a nd in so me a ll th e bag s were 
unlined . So me containe rs were loaded o n deck . some in the hold . On a rr iva l in 
U .K. some lo ad s were di sch a rged immed iately, o ther loads were put in to store. 
When the containe rs were opened th ose in which a ll th e bags had po lythene 
liners were pr acti call y free fro m conde nsa t ion while th e o ther con tai ners showed 
co nsiderable co ndensa tio n . Th is sho wed tha t th e con densa tio n whic h occurs 
without pol yt hen e li ners a rises largely from mo istur e give n o fT by the bea ns 
an d only to a sm a ll extent fro m mo istu re in the a ir within the con ta iner. T here 
was no sign of co ndensa tio n within th e polyi hen e lined bags. A ll th e co coa in 
polythene lined bags wh erever it was sto wed a nd whe ther hel d in store o r not 
was of sa tisfacto ry q ua lity. Thus th ese tri al s showed tha t pol yth cn e line rs wo uld 
prevent the hazard to quality arising fr om co nde nsa tion. 

T here are obvious practica l d ifficul t ies in the usc of po lythene liners fo r the 
West African crops. T heir use wo uld invol ve considera ble changes in the way 
cocos is ha ndled so th a t the ir usc in West A frica would be co nfined to speci al 
CIrcumstances. The sa me difficulty may no t a pply in other co untries a nd the 
the ? f poly thene line rs where co coa is to be sh ipp ed in sta ndard co nta iners a nd 
t e Jo urney will invo lve a consi derable d ro p in temperat ure would safegua rd 
quality J ' . 

. t must be stressed th at the bean s mus t be tho ro ughly d ry moi sture 
Content n . . 

ot more than 6'5/'~ .- If po lythcnc liners arc used . 
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At the receivrng end polythene liners make the opening and empty ing of 
bags rather more difficu lt and their use may be un popu la r on that account. Note 
2.	 Trials with sili ca gel 

own tree Mackintosh have cond ucted two tria ls using standard containers and Born B ri ght on U .K . IS 
va rying quantities of silica gel to a bsorb the moisture given off by the cocoa. 1968. November 1968 ­

Entomolgia , C EPE C, C 
Dehydrated silica gel was supplied in 5 kg bags and amounts varying from 5 to cocoa and o n leaf-curtin 

40 bags, i.e ., 25 to 200 kg , were placed in each of nine containers , mostly on top CEPLAC on ecology an 
of the bags. There was evidence tha t the amou nt of condensation was reduced pla n ta tio ns, Bahia . Ma 
but not even the la rger amou nts prevented it ent irely . Entomology on bio log ic 

in Curitiba, South Braz 
3.	 Trials with venti lated containers University, D epa rtment 

(a)	 Conta iner designed by East Asiatic Co. L im ited . T his container co nsisted abundance and dis tribu t 

of a standard box container with false side walls open to the interior at CSIRO ; Commonweal 

top a nd bottom. T here was a ventilation grid runn ing a long the bottom of Australia. 

each side wall and four vent ilators a t the top of each side . Thus air could 
move between side walls, and if not obstructed , up through main chamber of 
the container. A trial was arranged with three containers, two loa ded with 
bags, one in bulk , from Apapa, N igeria to Antwerp in Janu a ry - February 
1976 . T here was considerable condensation in these co ntai ners when opened 
for examination and it was concluded that the ventilation had no t bee n 
effective. H owever, it is understood tha t considerable modificat ion s have 
been made to the design of tbis conta iner in order to improve the ventilation ; 
further trials will be arranged. 

(b)	 Sea Containers L im ited designed a new type of container wh ich had two
 
steel mesh panels in the upper ha lf of both sides which could be closed by
 
h inge d flaps (Fig. I). Wit h the flaps closed the containers ca n be used for
 
normal goods. F o r tr anspo rt ing cocoa the flaps would be ope ned during the
 
voyage and closed after off- loading to prevent rain damage between ship
 
and destination . T hree trial s were ar ranged early in 1977 between Nigeria
 
and U .K. All gave satisfactory res ults but in on ly one trial was the weather
 
really cold enough in U .K . to test th is method . The method is dependen t
 
on the ship's hold being adequa tely vent ila ted and in these trials only the
 
experimental containers we re loaded, all the ot hers were empty. Therefore,
 
these tr ials have not given conclusive proof that these special con tai ners a re
 
effective but all the evidence indicates that they will prove sui table fo r the
 
transport of cocoa .
 

General Co nclusions 

T he work that has been done on containerisat ion of cocoa beans ha s shown : 
I.	 Stan dard containers are u nsuitable when a cons iderable drop in temperature
 

occurs .
 

2.	 T he effects of a fall in temperature ca n be avoided if the cocoa is packed in
 
polythene-lined bags.
 

3.	 Condensa t io n can be prevented by usi ng well venti lated containers. 

It should be emphasised that the d ifficult ies a rising from co ndensation wi ll only
 
occur where there is an appreciable fall in temperature . No d ifficult ies arise
 
where the fall is sl ight or non-ex istent.
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