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Report P'or 

lllfi<IUL CAN! Sm.AR nma; Tit BESUJICB IBSTiroil 

lllNISmY Cl LIGH'? IID:STII 

GUAlliZBOO • PBC 

Prepared macler Special Senice Agre..ut. 

Between 

OHITll> lllTICllS IllOOSTKUL DIVELOPllENT <BWIIZlTIOli 

Project. lo. DP /CPB/82/00S/ll-W/ll-7~ 

ad 
I. Stuar~ Patterwon. Connltant. 1n Sagar laf1ning 

to reader ueiatace ill .. tllbliahing the 1111ar ret11le17 inlmtr, 

1n China. To hr'ni•h lmowlqe ot ngar retiDing teclmolo17 and 

tbe la t .. t equipaen t tor retine17. 'lhrougb diBCUsion wl. tll 

Chin•e lzpeJ"U, to find out t.be euit.ble retinery tecbnoloa and 

tne• ot prodacte that. •et. th• demn:l ot the Chinese market. 

Dutir etat.i.aa will be Gungsbou, Wi'tb trawl to related t.ctories. 

Duration ot e-at - Decmber S to Dec•bc' 19, 196S 

iDcludiDC t.raTel U.ae and coaplett.OD ot nport.. 



SINM&RI RBPCllT 

Arrlnd 1Jl Ouanphou on Deceaber 6, 198S. 1t. tbe Sugar Indmt.17 
a.search Inatt tute on Decllllber 7, Wured t.be •rlowa depar1aent.e 
ot the lllsti tat.e, diacuaecl plals tor the echedule tor the next 
two ween, wtllned agar retin8l'7 technology, d•onatratal the 
Polaroid Caera eet.-up ad llolaaae1 Brtnct.im Dnice. 

a:i December 9 tcNred t.be Jiang Ken Sugar P'act01"7, discussed iapron­
mnte w1 th b7 •llbere ot at.aft. December 10 g&ft lecture cm 
refilling tecbnol.017, 90ft. augar production and aeveral other producte 
as •ll ae m ncu-ca pan conatnct.ion, hpronment. or high cracte am 
ic. grade c17atallbatio11, mergy comernUon, molasses utuwstion, 
etc. On December ll toured t.be Zbi.nee Sugar Factarr and repeated 
lecture a1 at. Jiang Ken. Cb December 12 and 13 toured t.be .. i Sban 
Sugar Factory, P'H lectuns as before and discussed MDT other 
augar related tecbnoloST subjecte. Toole Polaroid pictm'N ot 
Cl"J'8t&l qualitf u Md bee dcne at the Jiang Jlen l'acto17 mcl crea­
ted a lot. ot iDt.ereet. b7 augar boilers mid lce7 people. 1 Video 
Tape ot .,,, tour ot t.be tacto?"T and lecture• was ude. Deceaber Jh, 
retumed to Gumgsbou. On Sundq. Decl911ber lS, toured the Shi tau 
Facto1'7, bel.Dg present at. t.he ottici•l opening ot the augar cue 
capaign. Preaentecl lectures md dieeusard augar related t.ecimoloa 
as before. 

On Komq, Decmb.no 16 pre1ented tonaal lecture on eu"ar retiril.ng 
teclmoloa, aott. •\IP!' •ill other nc~r products production to the 
Oaangdq Soci•t7 aL Sugar Tecbnologiste. In t.be afternoon diacus­
aed other oraanisationa, SIT, SPRI, ISS:T, .&SSBT, 111. th ofticen 
and diNcton aL Societf. On Decabek" 17 and 18 diacu .. ed atm1' 
other nbjecta u a ban iD out.line Report. <kl Decmber 20 toured 
G111111sboa. Sqar fact.o?"T and di•cu•sed ngar related abject& as be­
fore. Decab• 21, tinal ciiaeussi.ODS at. t.be Sugarcane Inda1.1'7 
RHearch luti ta ta. 
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I&:TURE TO GUA!!GDONG SOCIETY OF S!JjAR TE:;HNOLOOISl'S 

Introduction 

AT THE GUAN300lli S~IE.'\IIFIC HALL 

GUMiGZHOO, D!X:~ER 16, 1985 

At the invitation or the National Cane Sugar Research Institute 
and with the support of Unitt:d Nations Irxiustrial Development 
Organization, R.S. Patterson viate<i the ?eo;:le 's Re?ublic of China. 
The Project was assigned No. DP/Cffi/82/005/11-10/31-7-C. 

'!he ;rur;:-oses or the ?roject were to visit carrs~ar factories, 
discuss their operations with the plant personnel am iv lectur~ 
to thg Guangdong Society o! Sugar Cane Teclmologists on the subjects 
of re~ining technology, yacullll ;>an ccnstruct.Um, so.ft sugar ?roduct­
ion, colored augar production, and other ~1 gar products produced ir. 
the t=nited States. The assignment was also to make suggestionsto 
the factory ~ersonnel a~c t.~e s~gar techr.,logists groc.? for im?rov­
ing ~actory operations for better qua::i..ity ~ugar a;.d r~cOl:il:llendatio~s 
for t!le refining or sugar to ?roduce high q~ality refined sugar. 

! China's ?roduction ?fow A."ld in the Fut'!.A.::-: 

Tha ~~!ent ::roduction of Cane S\li<>r in C!li.:-.a is J,401,000 tens 
and beet sugar is 700,000 tor a total or 4,100,000 tons per year. 
Their go'11 is to increase the ca!Jaci ty to be.::ce self-sufficient in 
sugar so that raw sugar does not haTe U- be imported. However, it 
is doubt!'~"'..: even in China, that ru· sugar could be produced as 
cheaply as the current world price of 5¢ ?~r pou.'ld. It is not e;;.­
:>ected .:.hat the world price will stay this low so China needs to 
increase its prodaction or sugar. 

5:xperie.'1C! s~~s that as the star.dare o~ livi:1g ris~s in tl".e "!av~lo:­
ing countries so does the de:n~d for !".~::-'2 s•.;r,ar ar.d for su::ar of 
better quality. China's a tandard o! li vine is i:n?roving so the 
deir.a.~d for me::-? and better q~ality suga~ is increasing an~ ~ill 
continue t-:> increase. It is esti.!!iated that in 10 to 1.5' years China's 
need for sugar will inc-rease to 10,000,000 tons yearly. To provide 
this quantL ty China will need to build :nore sugar factories am to 
expand existjng factories. 

' 
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To provide im?I"ov~ quality Chir.a will neeti to: 

(a) Im?rove Quality at Existing Factories 

The plantation •hi te sugar being -;:-rori•1ced at most of t.he _factories nor1 
at :J9.6 to 99. 7 polarization is quite adequate in quality for cost of 
the Chinese ;>eo?le. H01Jever, it is not sli. table for many of the indust­
rial users. For sugar made °bT t.'1.e sulphitation process, as most or the 
sugar in China is, color will develop in the sugar i1' it is stored very 
long and this can cause C'J.stooer CCJm?laints. To a,;oid these customer 
complair1ts it is recO?Dmenrled that the factories sup?lying these cus~ers 
shift to li.cle a."'ld carbonation, and perhaps use just a small &"llount of 
sulphitation. For better quality the amotmt of lke a!ld carbC1n dioxide 
can be increased but this might require pressure filtration of the 
carbonate cake if it cannot be harr.iled in the settling clarifiers. 

Another means of i:nprovi.,g quality at existing factories would be to 
treat the eva?orator S".fl"U~ with lime and phos?horic acid and a decolor­
bir.g agent suet as Talo!loc. This process is known as the 'i'alodura 
process and is patented by Tate and Iqle or !'ngland. The calciwt 
phosphate precipitate is ha."ldl.ed in a flotation clarifier and 20 to 30% 
color removal is obtained. 

An alternative to the Talodura process woo.ld be to treat the eva?orator 
syrup with p'losphoric acid and lime and also some powdered carbon as 
decolor-.a.zing agent. The treated syrup would be filtered in pressure 
filters. 

{b) Improve Quality of Re!ined Sugar now being produced 

For those factories now producing refined sugar from plantation white 
sugar, such as the Gu:ingzhou factory, it should be relatively easy to 
i:roduce refined s'.lgar to meet the standard or the Coca C"la Com:;:>any. 
If the present quality is not satisfactory, then a treatment of the 
melt~d plantation white sugar with powdered carbon and pressure fil~ra­
tion before the ion exchange resin columns will oroduce the desired 
c-olor quality ot the refined sugar. Another alternative would be to 
add mora r~sin columns to increase the ca?acity or the resin statio~. 

( c) Improver.ient at Factories I11&porting Raw Sugar 

For ractorie~ running on imported raws using affinatior.1 l:f::ne and 
carbonations further improvement in qua.ilty could be obta:.ned, Without 
much capital expenditure .• by u!ling powdered carbon before the ?ressure 
filtration. Ir ash rn.oval is ne8'ied, powdered resin i!'I also av-..i.lable 
to be added to the same treating tank as +;,he powdered carbon. 

(d) Bui A New RP!"ineries 

Th~s ie covered in Section II 
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II B.etinerz ()peration 

(a) Pr.:t1ces in U.S. and Canadian lletineriea 

'lbere are dittermt retining processes in ue at the retineries in 
U .s. am c.mada. 411 ue attination ot the raw augar and centrifuging 
u the tirat. at.ep. Die aelted. ra augar liquor is treated at SOile 
refineries With phoephoric acid and liae md sent to either tlotation 
claritiere OZ' pressure tilters to produce the clear raw liquor. Other 
retineriea use 11• and carbon dioxide in the carbon.a ti on process Md 
tilter out the calciua ca...-tonate cake in pressure tilters. Some refiner­
ies t.ben use bone c'ulr alone to remon color and ash eontent. Other 
retiDeries use ~ coabina ti.on ot bone char and granular carbon. Some 
use gramlar carbon and S)'nthetic resins tor decolorising •Iii deashing, 
while others ilSe bone char and resin. 

Ifo new sugar re!'iner,r has bean built in U.S. or Canada tor ll&JT years 
due to t.be SUJT~US '>t 8Ugar in the wcrld. ~ reti.neriea haTe been 
shut d01'ID bec•.ise or the sugar sur;>lua and the increasing use or high 
fructose corn syrup llllde trca corn. The remaining refineries have put 
increased •pbuis oo the qualit7 ot the nnr sugar they buy. With 
better qualitJ" raw ngar the COtit ot refining ii la.er. Holfever, with 
the coapeti tion between refineries in selllng their relined sugar. the 
quality or the refined sugar also bas t.o be better. It a new ret:..ner.r 
•ere to be built, it i• av opinion that phosphoric acid am liae treat­
ment would be ued, then to tlotaticm clari!iers, then to pressure 
tilters t.o insure Ter'f clear ra• liquor. Then granular carbon colurms 
•ould be used tor color rsonl since granular carbon is the best 
color racw~l agent. 'l'ben the liquor would be aent to ~thetic resin 
columns, tirst acrylic resin col.wins, then po}Jrstpene resin col.uans 
to tiDish taking out color and l'alOTe aah content. The liquor would 
then be polish filtered in pressure t\lters, concentrated to 12° Bx 
in 11Ultiple ettect eTa;>orat.ors and sent to the pan tloor. 

For tuture refineries in Cbina I would reco11C1end the uee or 87?1thetic 
resin col-:nns tor color and ash rmcnl because Chi.'18 makes it.a own 
resin, whereu it does not ua bone cba'!" or granular carbon. Bxist.­
iD& refining er white sugar ends could iapr~e quality bJ" using resin. 

(b) !!!!!!_Line Refining Steps 

Some or all of tbe tollowing aafa line refining steps could be used 
in exi1tiag tacto-ries that ba•e a refined end, or in the tactories 
rwining on iaporW raw 1ugar or in the tac toriP.1 no. relining sugar, 
but this description 1• aai~ int.9nded tor consideration in plA!.ning 
nn retineriee. 

The doecripticm ot tbe refining 1teps that toll01rs is based on the 
refining opt!ratlaa at the Calitorni.a and Hawaiian Sugar Refinery at 
Crockett, Calit'ornj.a - the largest 1ugar retine17 in the world, 
refining u mcb as 4,000 ehort. tons per day. 

' 
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(b) l. Storage or Raw Sugar 

Ra• sugar from di:~rerent origin~ should be stored in separate bins or 
silos, as raw sugars vary in f'i.lterability, color, polarization, grain 
size, etc. This enables the refiner to ble-id some of the better ra~s 
with t??~se or poorer quality ~n order to send a more wiiform quality 
to the first step of the refining ope!"ation. lt Crockett there are 9 
silos, each holding 12,000 short tons, for total storage ca'!'Clcity of 
U0,000 tons 

2. Weighing of the Sugar 

'!be raw sugar is weighed as it is unloaded from the boat. lt. Crockett 
there are two automatic scales, each weighing 18 tons of sugar per dump. 
l small sample or each scale load is taken and these samr>les are composited 
and anal.y'zed tor polarization, whole raw color, crystal color, filterabi­
llty and alcohol insoluble content. 

The sugar going to the :'irst step in the refining process is weighed in 
a 10 ton automatic scale so that the amount o! sugar handled per 24 hour 
day can be determined. The sugar then goes to a surge bin holding 1200 
tons of sngar, from which the sugar is elevated tD the !ffination Station. 

). Affination and Centrifuging 

At the .Affination Station the raw i:ingar is blended with a saturated syrup 
called Affina ti on Syrup. 'lhe S"'.fru~ is at Bo0 c and 72°Bx. 'nle hot syru!) 
softens the film of molasses on the raw su~ar crystals without dissolving 
the sugar crystals. The blending or mingling is carried out in two ~aral­
lel mixing scrolls called minglers. Addition ct the syrup to the sugar is 
controlled by a consistency measuring instr.i.~ent to maintain a heavy density 
mixture of the sugar and syrup 'Which is called a magma. 'nle magma at a 
Brix or 92° and ~m::>1rature of 45-50°C is dropped into a mixing scroll far 
furtJ:~r softening of the film of molasses. Fr<D this !ll:ixer the magma is 
fed to the raw sugar automatic batch centrifugals. At C & H there are l.6 
centrifugals with S4 inch di.araeter and 40 inch deep baskets. The sugar is 
washed in the centrifugal using automatic s;>rays. The washed sugar is 
discharged into a melt tank equipped wit.h a stirrer. 

4. Kelting 

The washed raw sugar is dissolved in the melt ta::k to a density or 66 ° Bx 
and te:nperatur0 controlled at Bo0 c. The washed raw sugar i~~ucr is 
])Wllped to the Clarifier Station. The water used for dissolv: ng the wash9d 
raw sugar is high purl ty sweet water. 

S. Flotation Clarifiers Station 

The washed raw sugar liquor is first passed through D:>li'. screens to remove 
bagacillo and is then treated with phosphoric acid using .025% P~O_,.-on 
sugar solids in the liquor, and lime is added. The liquor is controlled 
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at 67° Bx, 80 ° C ar.-i 7 .2 pf:. It is pumped to t..lte clartfiers with air 
being drawn i.11to the suction of the P\.lllt? to dissolve air at Bo psi in 
the liquor. A flotation agent is added to the liquor just before going 
into the clarifier. There are four clarifiers of C &: H design, each 
handling 10 to 15,~:JO gallons o! liquor per hcur. In the clarifier the 
air comes o~t of solution and floats the scum of calciU&ll phosphate a~c 
ililp-..iri ties to the top of the clarifier. Scrapers reciove the scum fro:n 
the top and it is dis~harged into a tro·;.1.g!t arc-J.."ld the outside of the 
circular shape clarifiers. The clear sugar liquor at the bottom of the 
clarifier is collected in a circular pi?e with holes in the bottom of 
the pipe for the entry of the liquor. The clarity of the sugar liquor 
is checked by a turbidity inst.rument and if one of the clarifiers starts 
to go clcn;dy the cloudy liquor is recycled. Residence time in the 
clarifier is 20 to 25 minutes. 

The scums from the clarifier are sent to a seco~dar.r flotation clarifier 
where oore air and flotation agent is added but no more phosphoric acid 
or lime. Th".! scums are diluted to 20° Bx and again floated to the sur­
face. These secondary scums are diluted to J0 to 5 ° Bx am sent to a 
tertiary clarifier. From the tertiary clarifier the scums are diluted 
further to less than l 0 Bx am allowed to settle in a tank. 'lhe final 
mud is then discharged to a waste collecting ta:i.k. 

6. Bone Char Filters and Granular Carbon ( Decolorizing ) 

At C &: H Sugar Refinery the clarified liquor is sent directly to the 
bone char filters because the turbidity instrwne:i.t is used to protect 
against cloudy liq~~r. nor.ever it is recomr.:ended that for even better 
clarity t.""ie liquor sho-.1la be sent through ;r essure filters using diato~­
aceous earth as filter ~id. The bone char filters or columns are 
cylindrical colU!?l..~s 22 feet high a.~c! l~ feet ir. dia~eter. They each 
contain JS to 45 to:is c ~ bone char c!e?e:l.'.ii::g on the grade of char, ad 
about e,ooo gallo;,s of sugar liquor. The sugar liquo~ :;>ercolates do'P.'!". 
through thi? bcne char taking 3 to 4 hc'1rs to go throi;.~h the char - 3 l".r!. 
for the best bone char and 4 hrs. for the older poorer quality bone char. 

The bone char is ir.ac!e .from the heating of grcr.;.:id U? cattle bones in the 
absence of air so that a deposit of carbon is left on the porous calciu.oo: 
;:>!'los;>hate st.rue ture of the bone. After treating the liquor the bone cl:ar 
is washed •ith water, r~oved frOCil the char colll!?ln, regenerated in a 
multi;>le hearth furnace, cooled and retur.led to the char column to be 
used over a."ld over again. 

The bone char takes out 60 to QO% of the color in the raw sugar liq1Jor 
and 30 to 40% of the ash content of the liq;1or. Tn>ical color values 
!'or the raw s-..igar being melt.e:i at the C o!t H refinery are 2500 to JOOO 
ICUMSA units !or the whole raw sugar color, 1000 to 1200 units for washed 
raw liquor color, 700 to Boo tor the clarified raw liquor, and 100 to 150 
tot" the liquor from the bone char which is called No. 1 Liquor. 
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Soce of the dark!:!r t:o. l Li.q':lor fra:i the bone ~ar is ~iven a secondary 
treatme:'lt over granular carbt:'r. colum.""ls to im?rove the color. These are 
sit!iilar in size to the bor.e char columns. Because the granular carbon is 
J:i;;ch lighter in weight than bone char the columns cor:t.ain about 25 to!:S 
of granular carbo'l"!. The c<:ranular carbon has much better decolorizing 
ability t!lan the bone char but reooves no ash material. IE.ore recently 
C & H Refinery has been using a granular carbon tha!. car. be ll'ixed 1li th 
bone char and regenerated together. 

7. PresS'.ire Filtration and ::Va:;:>o::-ation 

After the bone char or gra.'"lular carbon the No. 1 Liquor is pressure 
filterad through filter ~resses using diatouaceous earth as a filter aid. 
l!ost of tt .. e pr·easure !"ilters are automatic i.11 operation an:! on Ne. 1 Liquor 
they have a 40 to 48 hour cycle. Turbidil!leter instruments are used to 
~aintain excellent clarity of the liquor coming from the ;ressure ~ilto?;s. 

Aft~r the pressure filters the liquor is sent to a tri~le effect, falli~.£ 
filn: stainless steel eva:>o::-at.or ..rn~re it is concentrated fron 67° Bx to 
75 °Bx. 'l'he Brix leavi~ the evaporator i~ controlled ty a re!ractooeter. 
:'em;Jerature of the concentrat.ed ~~o. 1 Liquor is 8'.J°C. 

8. Crystallization 

The concentrated No. 1 Liq'..iC'r is ::iu:nped to the vacuUCl ;:>an st.orage tanks 
from which it is drawn into the vacuum ?ans. There are 8 pans for boiling 
the w!1i te refined S'.i.gar ~ Four are 1960 cubic feet in ca;-aci ty; one is 
2200 cubic feet; one is 2000 cubic !eet; one is 161~ cubic feet and one is 
1200 cubic feet ca?acity. Four of the r.ans are old coil pans and foll!" are 
relatively new stainles! steel caland::-i.a pa."!s. 

In boiling a strike the graining charge or footing of liq~or, a:nounting to 
25 to 30% of the total amoant of sugar liquor to be boiled in the strike, 
is drawn into the pan at 7 inches .Absolute Pressure a!Y.! ccncentra ted at 
7 inches .Absolute ?ressure to the seeding point. The seedi:1g point is 
determined by boiling point elevation instru:nents. Seed used at C & n 
Refinery is pulverized sugar ( 2 poundi: to a 2,0'JC cubic foot ?an ) but I 
s trong:cy recO'Jlmend ball mi 11 slurry in iso;>rc?yl alcohol ra t."ler than ?1Jl ver­
ized s-.igar for more uni.for:i seeding. After seeding the steam pressure is 
reduced and the absolute pressure is increased froa 7 inches to q inches. 
This raises the tem?erature and slows down the boiling ;>roc~ss during this 
most critical ti.me. 1fter the crr.itals are bigger and can accept S'.lcro!'!e 
faster the absolute pressure is gradually reduced to h inches. This is 
done on a ;rogra!!l:Ded absolute pressure controller and the strike is 
finished at 4 inches ~ressure. 

All the calandria white sugar pans are equipped with circulators. I 
strongly recom.'Tlend circulators because they 

(1) Provide a mini:Jr.lDI amount or circulation, ;::articularly 
&f ter seedi..-ig d'.lring this critical ti:!le 
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(2) Provicie a means of liquor feed contr:>l to t.he pan 
beca:!s'! the motor l.Nd driving the circulator is 
used to o!)en or clo!!e the feed valve to ir:aint.ain the 

consist@!lC-.f or the m&ssecuite in the ?an 

(J) Provides more ca?acity in t~ !'Cl" becaus~ li..t..~ circula­
tor yo11 can take the massecui te to 7 fee~ above the 
to? b!be sheet of the calandria, whereas without the 
circulator you should not yo ~ere t~an 5 feet above 
the to? tllbe ~he'!t 

(4) Provides a means of determining the drop;>ir.g consist­
ency of the ma.ssecuite at the end of the strike. 
After u.~ feed is shut off the :>an continues to b·:>il 
ur.til the motor load on the circulator reaches a pre 
set set point ard a horn blows letting the sugar 
boiler lmow to shut off the steam, break vacull!!l and 
drop the strike. 

Q. Centrifuging 'Lhe Sugar 

'lbe finished massecuite is drorped into a cylindrical, enclosed stainless 
steel mixer equipped with an agitator. From this mixer the massecuite is 
fed into autolilatic batch centrifugals equipped with autmatic sprays for 
washing the sugar. 7here are 4 centri.!"ugals for the 2,000 cubic foot 
pans. They operate on a J minute cycle arxi wash tiite is 5 seconds to 
13 seconds based on the grade of sugar. 

A strikes are boiled from the concentrated ~o. l Liquor, B strikes fror:! 
1 Syrup, C strikes fro!!! :S Syrup and D strikes f'ran C S:-Tl.ip. The D Syru;:> 
is sent to the Recielt or RecoverJ' SUi ti on. The A, B, C and D sugars are 
blended tov,ether to give ·~he regclar white ..-efined sugar. 'lhree pans are 
used for boiling the A Sugar! two for the B Sugar, one for the C Sugar 
and one for the D Sugar. One !)an is used for boiling S!)ecial grain size 
sugars called Sanding Sugar and Confectioners il Sugar. 

10. Drying the Sugar 

After centrifuging, the wet white granulated sugar, at 1.5~ moisture 
content, drops on to cC11veyors then goes up bucket elevators and into 
wet sugar bins feeding the rotary dn:.m drjers or granulators as they are 
called. At C !c H there are 7 S£'ts of doubl'! drum granulatcrs i.e. each 
set wi. th an u:;i:;>~r and a low'!r gra'.iulator. Hot air is blo1n1 into the 
granulator in coi.ll'lter curre:it actio:i th.rough the curtain of !'ailing suga~ 
in the drum. The moisture content of the sugar leaving the u;::;>er drum is 
O. 5% and leaving the lower drw:i it is 0.025' 

11. Screening the Sugar 

After drying, the sugar is sent to Rotex screens for grading the sugar 
according t:> size. The three grade~ are regular granulated sugar compris­
ing 80 to 85% of the total, coarse sugar a~ounting to about 10~ and tine 
sugar a::iounting to 5 to 6%. 
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12 • Pac id.'lg the Sagar 

The screened SJgar is ':)acke. in l pou.-:c and 2 poim::I. carto!'ls, and 5 
pound, 10 pound, 25 pound, ;~ pound and 100 po'1nd multi-?ly ~a?er bags. 
Auto:i;atic ?acking machines are us~ for pacidng the sugar. Small packets 
or envelo9es of sugar are ai.. '> packed in 4 gram, 6 gram and 1 grac packets 
in machines that make as many as 2,000 packets per min~t.e. 

13. Bulk Dry Grar.ula tl:d Sugar 

For large ir.dustrial users, drJ !"efined sugar is stor,'Ci in bulk sugar 
bins. There are 15 bins that hold 65 tons each, f\>ur :ylindrical bins 
that hold 250 tons each, and 'bro large ce:ne:it cylindrical silos that 
each hold 3,000 tons, for a total bulk sugar storage ca:>acity or 8,aao 
short tons. In all of t.lte bulk storage bins, air is blown up through t."ie 
sugar to carr.1 off 1:1.oisture that is releasee as tbe sucrose in the syru;> 
fih on the cr;sta~s crystallizes and releases moisture. This process is 
called condi tionine; t.'le sugar a.'ld is necessary to keep the sugar from 
caking. The moistu7e content of tr.e s~ar is reduced f'.""om 0,025% to about 
0.015%. s~gar is ~nditioned in the large silos for 46 hours before being 
shi:;:>!)ed out to custoo.:iers. The sugar is weighed into bulk sugar t~cks 
each holding about 25 tons of sugar, and also into bulk railway cars 
h~lding !rO!!I 65 to 100 to~s each. These rail cars are sent as !ar away 
as Chicago: over 2'.JC'·J ir.i. les. 

ll.. ae~elt or ~ecovery ~era~io:is 

The excess Af.fination Syr-.i? net needed at the Affination Sta":.ion to blend 
wi t.h the ra11· s·.l[ar is ser:t tc ~e Recovery Static-n, also called ~he ::te::-. .:,lt 
Stat:.on. "i'he a::lOU.'1t o! SjT.l? is about 10% of the total sugar handled. 
.... . • ~ th . 8"" t'" - . . 72 ° ..:i • .. • t t th ... ne pur1 ..,·i o: e s:T·..i? l.S ', .1e !:rl.X l.S arlu 1 " J..S Se:: 0 • ~ 

~o::covery S•..ation at 7S°C. The syru;> is boiled into a No. l Remelt Strike 
and sL'lce its pu:::-i t.f is 65 it is a very si:i!.lar material to the Eva~crar.or 
Syru;:> in the raw su;;a=- .factory. !he strike is boiled at 7 inch !bsoluu 
Pressure and it takes 2 to 3 hours to boil a strike using 10 ?Si stea.i:. 
Seed used is pulverized su,::ar i:1 a slurry of Concentrated No. l Liq•.lor. 
Here again I strongly reco:r.1end using ball mill slurry for seei rat~er tha:. 
pulverized sugar. ?formally 6 pou."ldS of the pulverized sugar is usec as 
s~ed for an 1100 cubic foot pan. The finished strike is drop?ed to a mixer 
aoo centrifuged in automatic batch centrifugals. The washed s.·gar is dro;;?ed 
to a melt tank wher'! it is dissolved to make a 65° Brix sugar solution am 
this is :::ru=itied over to the Raw llelt Tanlc to join with the melted raw sugar. 

When boiling a No. 2 Remelt Strike ( similar to a B Strike in the Raw Sugar 
factor.; ) it is the us..:al practice to boil a Ifo. 1 Remelt Strike to nearly 
a full strike using 12 pounds of pulverized sugar for seeding, then cut the 
strike in half, finish one hal!' as the Ne. 1 Remelt and finish the other 
half as the No. 2 Remelt using the ~o. 1 Remelt molasses ( similar t.o 1 
Syru? in factory ) !or feed. The purit7 of the No. 2 Remelt massecuite is 
75 to 76. 
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The No. 2 R@r.el t Stri.~e ta Ices a total of h to 6 hours. It ca!'l also be 
boiled as a straight strike :ising c. ble:i: of the A.!'finat.ior: 5;.-r.ip a:;d 
~:o. 1 Re:nelt Syrup to give a massecuite purity of 75 to 76. The No. 2 
Re::elt Strike when finished is dro;:iped t.o a crystallizer a!'ld cooled to 
6o° C and then centrifuged in automatic batch centrifugals. Thew-ashed 
No. 2 Remelt Sugar is ero::iped to a ta:"".k where it is di ssc:-1 v;1 to ei 65 ° 
3rix sugar solltion a.'1.d also ~;>ed t.o the iialr •elt 'I'a..-ik the sall!e !lS tht: 
Ko. 1 Remelt Sugar. 

:'he fi:-:..al or r;~. 3 ::le::;.elt Str._t:e, also callg-: the Lew; ~ra'.le Strike, 
f.imilar to the C Strike in t."le r,~w su.gar factory is also us"..iall~- s~":.P.d 

as a No. 1 ae:aelt Strike, the~ cut and finished as a No. 3 3e~elt Strike 
using the No. 2 Rei:telt Syrup for the feed. Tht;> l~o. 3 lie:nelt massec.iite 
":Juri ty is 6 5 to 66, higher tha.• the a?proxima t.ely 55 ?-,.ir:. t~- of the C 
:ias-:-=c·iite in the :~actory. The No. 3 R'!":r.elt tak<?.s a tctal C'~ 6 to Q hours 
to boil. The finished st?"ike is dro;.;ied to cr;;stalli~ers -.here it is 
ccol9d from 70° C to about 40 ° C, then reheated to 5~--;::-• C an:i ce:ntri­
!':Jt;ed i:i co:itinuous cer.trifugals. Stea":! &..'1ci a small a::io~: o~ r.ater is 
used to ccntrol the !"e~ of ci.ac;c;ecui te to th-:> Cffitri!\t;~l. 7rue ;;·,.;.!"i_ ty 
of th"' fi.nal ~olasses is 4£-4:... The oolasses is soli:i for ca:.tJ..e f~ed 
'b-!:. some is sold for making yeast. The C suga!' at 85--8? ?u.ri-;,y is 
dissolved and recycled tc the Ko.l Reaelt boiling. 

III Sott Sugar Production 

:!:rown sugar, or soft su~ar as it is most; frequently called in the "!.S. 
is popular with both industrial users and houser.iv'::s beca·.:s<: cf" its 
pleasing na,ror, as co:;;ared to refined w~ t~ ~ngar. S.:>f":. ~'lfar is used 
in caking c~okies, ca£es, cereals, breads, can17, cake ~ros~ings, a~d 
many ot!ler products. Good soft sugar is :no::-e costly to ;:ro.:bce than 
white granulated sugar beca•.ise it is ;:recessed !'lore U.- ~roo;.ice the right 
color a!ld flavor. However the s.:>!"t s>.igar is more profitable for the 
r:?~iner beca·.ise the inv3!"t, ash, mc::..st·J.re a.'1.d orga.-::.c nc:. ~ .;..;ars L"l the 
scft S'!gar are sold at refined s:.igar ;:-rices, ra:!;er tha.:! e:d.:~b ~ in 
the final ~olasses a'.'C scl~ a~ a much lower price . 

.\ tj"?ical sc!'t sugar can be c.ad.; !'r".':: Af!"inati on Sy:-u~_, b·.:t to :-roe.:cE: 
the ~ht color an:i flavor the A!'finatio:-1 Sy-=-'.l; is c!.1-.:t.;! :c a:o'.lt 60° 
3rix and :;::& ssed thr~gh bone- char co!:.c1ns at leas: ~ce anc :)res sure 
filtered before and after the bone char. The writ'.!r fo·~:i:i that 3Nr.n 
S;.!gar Pieces r.:a·i'.! in Kwar.gtunG ?rot:ince of P .F •• C. ha:i a very pleasing 
flavor. The s:.T"J? used for ::iaking these ?io.ces c~1= be •.ised !'or bil­
ing so!'t s•;.gar or othe:" s-.;:;:a!" factories coul·'.'.. tr-y tc d·.i:-,lica t.= t:i-: sa::c 
flavor a:.d ;>reduce a sc.ft sugar that -p:o·i'l.d b-? q·.lit~ a:c.,.;-ita::e to 'beth 
ir.d1Jstrl..al ust;;rs and ho·;sewives. 

~oiling of the soft S'J6ar liquor is quite different !'r(T.';. !.he b:>ili."lg of 
white refined s·.igar. In w!,ite sugar we want clea::, hard, well sr.a;:>ed 
1.-lciv!.d·.ial crystals but in soft sugar we v:a."lt a gr~.-.t deal of tiny 
cr,fstals sticking together to fonn snowball-like agglo~-~!'a~s of sugar 



with s~TU~ bindL"lg t.'le aggla!n~rates toge~her. :c do ~~s t.lie s;:>!'t liqu.:-r 
is cor.centra!.ed ir. ~he vacu\J!:l pa.": to a hi,~h ~"..!persatu:-at:ion, a lari;e ~~r.:.­
ity of so:~ is added, muc~ :nore thar. for a white s~ar st:-ike, a:ld the !'ine 
crystal.sallowed to stick to~et.her er agglme:ate during an a~glomera~ior.. 
period in the -pan. The remai..-:in& soft li~r1c:- a."'ld s:,TUP is ..:.~:-. fed t.:i t,h.c 
~a'.". w build on the agglo:i~rat::s to b:-i:-. .: ~~e=: tv the C.esirec ":::& rticle size. 
~ar~ful bcii~ng te;h.."'liques are n~ee~1 to ?ro=~c~ a ~:1 aggla:iera~~ s~gar 
that has the s:>ft feel am text.l;.re c!' a sof!. S~&ar. However, the agg:o=.er­
ates r.ave to be dura~le enough so that they don't break up in the subse~uent 
ce:l trifuging and handling of the !Ort sugar. 

A typical good soft subar woJld have anal:fsis of: 

Polariza tier. 
Ash Content 
llois ture Content 
Inv&rt Sugar Content 
Organic Non Sugars 

B'S.o 
2.2% 
J.3% 
4.0% 
2.5% 

l5o.0% 

Because of the substantial economic bl!nefits to be obtained by proeuc:.ng 
soft sugar ( in the example above 12% o! cateri.al that would be sole as 
molasses at $50 in the U.S. is instead sold as sugar at $600 per ton ) , it 
is recamended that high priority bi:! ~iven in P.R.~. to a project de!iica.ted 
to develo:>ing a good soft sugar. C & P. !lef!.:iary produces up to 10% of its 
total produ.:tion as saf't sugar. 

More details or ~r.:>ducing soft s 115ar ara in a ra?ort le!"t with the r;ati::-nal 
Resea:-ch L"lstitute at Juangsho·.i. 

IV Other Products 

{a) Liquid Sugars 

T'wo main grades of Li.quid Sugar are producee a~ the C & ff Refinery. O:le 
grade is straight Sucrose Liquid ~'1gar and ~s made by dissC'll"li.!".g t.~e wet 
white refined sugar from the W.i te St: gar cent.ri!~gal~. The z:".elting is 
done in a tall mixing column made of several co!ll?artments with a com::on 
vertical agitator. The wet white suga::- and hot water is added at the top 
o! the column and by th~ time it reaches the bottoc it is fully dissolved. 
A refractometer at the outlet of the colmn..'1 controls the density at 
66.5°.tO.l 0 Brix. The tinished liquid sugar is cooled and sent o·~t to 
storage tanks. 

'!M other main grade of Li.quid Sugar is Liquid Invert Sugar Type SQ. The 
wet white granulated sugar is dis~olved in ar~o~ner mixing column to 75° Bx. 
The liquid is then inverted using a small amount ot h1drochloric acid 
for in·rersion. A polari.'lleter is used to control the inVersion at 50~ 
invert then soda ash is added to raise the pH to $.S~.O to stop the 
inTersion. The liq•Jid invert sugar is then cooled and sent out to the 
storage tanks. 
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n.~ ~to~age tanks are equipped with ultraviolet la&ps called Sterila:i;?s 
and air is al~o blown across the air space i~ top of the tank to re:nove 
any conde:isation. Storage tank capacity !'or liquid sugars at C & H is 
OTer 3,J00,000 U.S. gallons. Other liquid sugars ude are brown liquid 
sugars made frc;;a. the soft sugar syrup. 

Liquid sugars are sold only to large industrial users. T-..nic tr.icks and 
railay tank cars are used to ship the sugar to the cutOl!lers. 

(b) Po.:iered Sugar 

Powdered Sugar or Icing Sugar as it is called in Cana.ca is made by 
pulverizing dry w!li te refined sugar in high speed hammer mills. J% 
com starch is added to the sugar to keep it from. caking. The Powdered 
Sugar is packed i.n l po-.ind cartons, 2 pou.'Jd clear plastic bags, 50 pou.'ld 
a."?c l:>O pound multi-ply paper bags. It is used by industrial users a:id 
for home consumption as icing or ir:>sting for cookies, cakes a.'lj other 
bake:i goods. 

( c) Col01·ed Sugar 

As a specialty item Colored Sugar is made by p~tting 500 pounds of Sanding 
or Confectioners .li Sugar ( larger grain sugars than regular granal.a tad 
s·.igar ) in a rotating steam jacket~ candy coating ?a::. lbe sugar is 
tumbled in the pan and warmed using the steam jacket. Then a f ooe color 
sohtion is sprayed carefully into the pan and allowed to color the sugar 
evenly. A small amO'.mt of camauba wax is aci.~dj to bive a better polish 
to the ~ugar. Just before the suga~ is dry it is removed from ~he pan, 
screened to remove any crystals st·1ck together, and fines, then it is 
pac'."9d in 25, SO and 100 pound bags. Sevr.ral colors are made - red, 
green, yell.ow, orange, pi!lk, violet a.'ld blue. The various colored sugars 
are also :nixed with w!:ite sugar to :nake what is .:allec nainbar. Cryst.als. 
Im.us trial users buy the sugars to S?ri."lkle on cakes an1 cookies. Some 
S;:>ecialty stores buy the \...,lored su;ars, re;>ackagc it in !"ancy conta:.ners, 
either clear plastic bags or bottles, which sell at a high prm.ium. 

(d) Free Flowing Brom Sugar 

At C & H Refinery the Free FlOW:.ng BrCJIJll Sugar is made by heati.,g soft 
sugar syrup to a higt rlensity ane tem~erature while the syrup is descend­
ing in a steam jacketed vertical stainless steel scroll. ':'he hot bi~h 
density SJJ'U? is discharged into horizontal high s~eed agitated scrolls 
where the moisture is flashed off am the S'.lgar is converted to a free 
flowing granular product. The moisture convent of the Free Flowing Brown 
Sugar is 0.5% compared to regular soft sugar moisture content ot J.5% 

Free FlCJ1ring Brown Sugar could ailo be made by tunbling regular soft sugar 
in a rotar/ drwri =;ranulator similar to the white rJgar drying granulators 
with hot air being used to lower the moisture con•,ent to 0.5%. 

' 



{e) Cube Suga:-

Cube Sugar or Pressed Sugar is mace at the C !t H Refinery by using a 
process and equi:>ment calle'i the Vibro Process •'lich has been patente1 
i."'! s.r~en. Dry w:U te re.fined s-.lgar is tumbled in a rot.ary mixer and 2 
to 2 .5;c moismre is addf. ~. The wet r.i te sugar drops int:> plastic li::ied 
cetlding chambe~ on an er.cless belt. 'r.'le sugar is vibrat.ad active~:; ':.<> 
get the re.:{uirec: a;:-.~ i."lt of sugar in the molds. .l pressure pl.ate is used 
to press the su::::ar tightly in!.o t.he molds. After the cubes are well fcrmad 
t.hey are dropped out of the ::iol.ds onto a travelling steel belt. The e111?t:r 
molds a~ sprayed w: th water to wash O'.lt sugar pa?"ticles, then blown dry 
then dro;>?ed down to receive fresh amo;ints of sugar. The cube sugar on 
the travelling belt is passed thrcilgh two dielectric ov~ns, then two hot 
air ovens, then a cooling chamber. The cubes are then packed automatic­
ally into either 1 or 2 poillld cartons. lloistnre content is down to ~.5% 
and the finished cubes are usJ.ally held in storage twe> or three days to 
harden a!ld dry out furt.'ler before being sent out to custcmers. 

(r) Transformed Sugai:: 

Transformed Sugar is a specialty sugar made by a process !)&tented by 
Tate am Iqle Company of England. The writer is not too familiar with 
the details of the process but it is socetrhat si!Dilar to the C !c H process 
for making Free Fl0tring Brown Sugar. White sucrose liquid is heated to a 
high density and high tem;:>eratare then subjected to rapid agitation which 
nashes off the moisture and oroduces sugar particles without for:n, called 
Transformed Sugar. By pr'Xiucing the sugar in this way no vacuum pans, 
centrifugals or dryer~ are neede~. A paper on Trar.sfcrmed Sagar ?~c~uction 
presented b;r Tate and !\(le at a S.I.T. Conferenc~ ha~ been left at th~ 
Institute. 

(g) .Amorphous Sugar 

In Brazil a po?Ular procbct called Amorphous Sugar is made b-J heating 
good quality white sucrose li~uid in ~n~ll o,en kettles to high tempera­
tu~e and density. The hot Sj'r~? is the~ cr~ickly ?Oured into ra~id 
agitation mixers to flash off the moistu:-e and produce the Amorphous 
Sugar. ( aaorphous m~ills without for.n ) 
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SUE.rat:TS DI&:li ssm Al' SDmlAR 

GlIA?GZH<li, nrmm 17, 1985 

I Vac-J.um Pan Construction arn Soecifications 

C 'c H Refinery has eig?lt vacuum pats for boiling white sugar. Four 
or these pans are Tery old coil pans ( OT~~ 6o years old ) • These :>ans 
haTe 1960 cubic !t. ca,acity each and ':l.Se 65 psi steam because the beat­
ing surf'ace to massecuite volume ratio is Yer/ low-- o.6$. Each pa:i boils 
14 strikes a day. .All Tacuum pans built at C & H in the l..lst 30 7ears are 
of calandria design because the calandria pan offer~ th!" :nost in structural 
sa.mdness or hea~ill6 surface and has less mai:it.enance costs. T"ne f'cllowing 
fundamental design characteristics are used by C & H Refinery: 

(1) For white refi."led s·.i~r the cans should be of stainless steel con­
struction, either '!Y!>e 316 or 304. The tour calandri!. ?ans at C & H are 
of "IT:>e JCu stainl-:?ss steel. This eliminates iron scale contamination and 
th'! stainless s~el provides scoC'th ;>olished ~nish that has a long life. 

(2) The tubes should be as large in diameter and as· short in length as 
9ossible yet not sacrifi~e tco !lll;ch in heating S'.Il"face for !)an capacity. 
We prefer 4 inch diameter tubes and less than .36 inches long. However, the 
newest white st.gar pan put ir.( Karch of 198~ has 39 inch long tubes with 
3! i:1ch diameter. The ;an volume is 2200 cu. rt. and heating sirface to 
volume ratio is 2:1. 

(3) The center well diameter should be in a ratio of 0.4 to O.S of the 
pan diameter. The newast pan ha!' a 0.39 ratio. 

(4) The pan should be straight sided a."ld have a streamlined dish bottom 
to avoid pockets of ;>oor d.rculati~n. Two ot the pans haTe •ane flare above 
the calandria but the other pan and the new pan is straight sided. Many ot 
the pans in the tactori es in China that I visited have too 11r..ich !1.a::-e above­
t..'le ca landria. 

CS) The final strike height st.CQld not exceed half the pan diameter above 
the top tu be sheet. 

(6) It steam :::ressure or vapor pressure used in the calandria is less tha:i 
1( -- lS psi the heating surface to r.iassecuite volume ratio should te 2 or 
more. 'lbe newest pan has a 211 ratio and uses 10 psi steam. In other pans 
wmre a 1CJ11rer ratio exists higher 1 team pre6sure is used. 

' 
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(7) The maxllawl in functiC"nal co:itrol instrumentation shO\!ld be provided 
to eliminate guesswork and t.o :>rovide a more cor..sistent result. 

(8) 'lhe condenser an'1 vacmn s::stes:r must be o~ adequate ca;>acity to ?"O­
duce ra?id res;-onse tc control ch~ges. 

(1) Kechanical circulators should be pro'rided. !11 the calandria pans at 
C & H hne c irculators. The reasons for rece>c::!ending thg use of circu!a tors 
are listed under the crystiillization step in the re.fining Q?erati.on descript­
ion. 

Details of vacu111l pan construction and specifications of t."ie C & B Refinery 
"Vacuum pans have been left at ~ National Research Institute. 

II Seeding Practices 

The factories I v!.~:.e:i i!'l JUAngt!ong r:rovince are mostly using ball cill 
slurry in isopro;>yl alcohol for seedi:ig the B st:-ika '.'!X C strikes. B Sugar 
is used as a foot.int. tor .l strikes. I strongly recommend 21~ hour ball mill 
slurry in isopro?Yl alcohol tor seeding strikes ar~ an instrwnent should be 
used for detel'!llini~ the seeding point. Either re!'racto:neter, conducth'i.ty, 
boiling point elevation or consistency meter can be used for determining the 
seeding ?Oint. In Louisiana it is custocary to use 2 pounds of sugar in 
1250 ml. of isopro:>yl alcohol f cr 24 hours in a ball mill to make a 1, OOJ 
cu. ft. seed strike with fini~hed grain size of 0.24 tc 0.25 mm. This a::r:>tL"lt 
of se':ld is ~ough for four 1,000 cu. ft. C strikes or h,000 cu. ft. ot C 
massecuite with the C S'J?ar bebree~ 0.)0 a.,d O.hO Ill!:. 

!II Im~roving High Graje a.~d Lair Grade Cr1stallization 

At most of the factories visited the .l anci a massecuit.s were being boiled 
at too loose a consistency. Because of the large grain size it was !reque:r~ly 
necessary to ad::i water to dissolve out false grain. I reco!l.':lend tt.at the 
strii.:e be boiled tighter are no wate::.· to be added or at a very law amount to 
avoid the extra energy needed to boil orr the water. Wit.h tighter consist­
ency th'? crystab are closer together and scrub o!'f the exhausted film or 
syru~ so that fresh syru;> can de?osit its sucrose on the growing crystals. 
Consistency control by instrument gives much more consistent results than 
manual control. 

For C or law grade massecuite in addition to good S'?eciing technique and 
consistency control for fe-.rling thP. B Molasses I reco;..~9n~ the follor.i~&= 

(1) Use ot a molasses extraction device to follow C iraassecuites as drop;>ed 
!ran the pan .and &! dro:,.~d tD the final centrifugals. A sketch or a suitable 
extraction device, similar to the Nutsch Boob, has been left at the Institute. 
This device gives a good measW"e of the ap;>arent crystal content. Keep the 
crjstal content 110. 

(2) Use ot a Polaroid camera set-up on the pan flocr to tollmr cr.;stal 
quality of t.he massecuites. This set-up was used effectively at the C ~ H 
Refinery, in Hawaiian raw sugar factories and in Louisiana factories. 
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It created a great deal o!' interest by the s~r boilers a:aC. hel?e::-~ at 
the Jia.'lg ICe."l a.'ld ~ei Shan factories. ?ictures of the cryst.als were 
l'!ft at the fa:torie~ an:! a set was le!'t with li:r.e. Bao. lbe Cole-?ar::i'?r 
Instr..t:1aent Co:a:>a:'\Y', Chicago, U.S.A. sells a Polaroid Ca::iera a.,d Adapter 
that can be attached to a laboratory microsco;>e for taking Polaroid 
pictures of the nassecuite crystals. Pi.ctur~s ca.'! also be taken or the 
final :r.olas::;es to see if crystals are present. At one or the Chinese 
factories Vi.sited e<X!E fine c:rystals were found in the molasses. 

(J) Rwi &p?arent ce,,;ities on the C massecuite at the begi.~ng and end 
of the c~tallizer sy~tem t.o determine whether significant sugar break 
down i."l taking place. Ir the final aassecui te going to the centrifugals 
is lighter in densi ~Y than when dropped frCQ the pa.'"l it is evidence that 
the liaillard or "brOlftli.ng1' reaction is taking place in which invert sugar, 
primarily fructose, is nacti."lg with amino acids am liberating carbon 
dioxide, which causes the massecuite to be lighter in a~arent density. 
7he tc!st is rur. by weighL~g a 1,000 !Ill ~eak-..r full to the brim with the 
mass'?cuite and ~om;>aring weights at the start and end of the crystallizer 
s~U:m. ~e of the factories shO"TP.~ a significant dro? in we_6 ht. T.trl.le 
another factory shar.ed a slight gain in weight. 

(4) Cool C r:lasse::uites as low as pra-:tical in the crystallizers, e.g. 
down to 40° c, then reheat to 50--5S °C for centri!\.•ging. Crystallizer 
ca-;>acity should be sufficient to allCJlf a 48 hour holding time to get more 
sucrose crystallized out am provide lower molasses purity. l:ost of the 
factories Vi.sited did not have eno•.ieh crystallizer capacity and could only 
~cld ~S3EC'.lite a maximum Of 24 hours. 

(S) Consider ;roviding crystallizer ca:1acit:; for dro:j?ing A a.-,c B 
massecui.tes into crysta!li'."ers for 6 to 8 hours to im?rov~ :rield of 
~~gar arri reduc~ recycling of A and 5 molasses. 

(~) rse sat.uratee mclasses at 72° Bx to im:>rove fl••idity iC' necessa17 in 
c:rfstallizers rat~er tha~ water. 

(7) UsP. a minimur: of wash water on the t'i!'lal centri.f..,.gals. liost factories 
were just. using st.ea::: with no water. l.'..y eX?erience has bee.'1 that a small 
amO'~nt of water lowers the viscosit7 c! the ~~lasses !il.~, causing better 
se;>aration of the molass'!s !ron the crystals and actually i:rodacing a 
l°"er ~cLilsses purit'/. 

IV ~olasses ~h~ustion 

!.~olasses exhausticn ha.s been covered in the disc JS;..ion on im?roving low 
grade crystallization. It is important to point out that the factories 
are mostl,y using A;>?arent P-..:.rity !or molasses, i.ie. Polarization divided 
by S?indle Brix. This is as much as lC points lower than the True Puri t",; 
w~ich is s•Jr.rose determined chemica~ or by double polarization divided 
by solids '1 drying. I much ;refer using Tr-11e Purity. ~ery e!fort must. 
be made to get molasses ?Uri ties dom so that :aore sugar can be sold at 
about 1,000 yuan per ton, ard less as molasses at 72 yuan per ton. 

-1 

' 
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V P.Derg Conserntion 

Energ;r conservation is not. quite as critical in China as it is in the 
U.S. but it is still import.art to cons:.:rve enertJ wherever possible. No 
water should be used in boiling the vacuum pans because all t.~ water 
has to be boiled ava7 and t:1is takes extra energy. The evaporator syrup 
should be concentrated to 67° to 66 ° Bx in the multiple effect. eva?orators, 
rather t::an to 60° to 6l 0 Bx because several poands or water are en::::>c:-ated 
per pound or steam or vapor in the ev-..porator, co:;pared to onI..v one pO'.lM 
or ;rat.er per pound or steam in the vaoum pan. Eiccess washin& of equip-
ment ar floors with water that is returned to process &ho-.;1.C be avoided. 
ill steam traps must be kept in good mechanical comition. 

At C & H Retiner;y wh9D fuel costs went u, from about 1973 to 1960 by a 
factor or nearly 10, i.e. in 1972 steam cost about 50¢ per 1,000 pou."Kis, 
whereas in 1982 it cost 16 U.S. per 1,000 pounds. C & H has had an 
knergy COllll:ittee or key peo;>le f.;;1· ma.v ;years and energy consumption has 
been reduced by over one t!"'.i.rd. 

VI Build or Bu;y Equipnent 

China has done an outsta:ding job in building i~s ~ eq·apment of all 
kinds !or the sugar fac tor;y and this is cc:isi. c!ere<i to be the best procedure 
for China. I di~c~se'i t.he possibility of negotiating with large U.S. 
companies that buy and sell second hand equipment of all kinds to find out 
what the cost o! diSJDa:"1tling, shipping, and installing second ha."'ld equip­
ment would be, com;:>ared to ~ilding new eqtl!'?ller1t in China. A big advant­
age or seccnd han:i equi?111ent is that it is well tested anci c.an be available 
much faster· than buil.Cing newr equipment. 

I l6ft wi. th lbe. Eao the details or the equiplilent of a c;,r.;;lete raw sugar 
!actcry for sale in H3r.aii, the sale of W:-:ich is being han=led by the 
John Du:n.ond Com::>any-, U.S • .l. It is ex;>ected that other sugar ecsti::.pment will 
be available far sale due to the shut down of several rai"ineries and beet 
SU?J" factories, as well as raw sugar factories in the U.S. a,d Canada. 

VII Pressure Filters 

Pressure filters are i.;sed at the C ~ H Refinery to give a tight filtration 
for No. 1 Liquor and So!t Liquor ccain£ from the bone char and granular 
carbon filters. Filter aid, called diat.cr...aceous earth is ad.:!~ to the 
liquor be!cre ti"!ter!.ng, first as a precoat, th:c in th bo'ij- f P-e:ci to the 
prP.ssure tiUer. Some older Sweetland filters o! 9JO sq. ft. !'ilte!'ing 
:r.;rface of 74 X e:1 mesh stainless steel aetal cloth are still bei.~ used. 
Newar, autanatic S?arkler Can~a::y pressure filters are beillg ins~alled to 
re?lace the Sweetland tilters. T'ne S?ar~.lers are eit~r 1,000 or 1550 
squa!'E feet of filtering surface. These tilt.!rs are automatic tor sweete:l­
ing off, sluicing, etc. but are opengc: U? occasionall.¥ tor ~r.spection. 
Sl.11.ce pressure 1n the Sweetlands is 50 psi while in the Soarklers it is 
up to 1-'0 psi. Cycle lengths are !"!-0'.ll 4 to 4S h::».irs lonz dependir~ o:l 
irhich service the pressure tilter is in. Filtration ;:>ressure wsed is 
50 psi. Turbidimeter inst:"'..llllents are used to make sure the liquor 
leaving the press1.ire f!.lt-!rs has very good claritor. 

' 
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VIII ~a:::tice i."1. L:>u!.~ia,~, ~.awaii 1 flcri::a 

!n Louisia!'la a:d Flo:-ida thP- sugar cane i!!: a one ;year crop being 
planted in August., S'!?~e::.ber a::d Oc t.ooer. In Louisiana the grinding 
car.i;>aiga !.~ from ea:-l:r Cktxer to the en:i of Decsber, while in Florida 
it usual~ runs froa: ear~ November to near~ the md of t.;arch. In 
liar.aii the sugar ca:;e is a two year C!"f)? and yields of cane per acre 
are much higher, av-:ra~n;; lOC ton~ p~ acrE' co1"'Cl::-eci to an averag'! ot 
JO tons per acre i~ Lou~siana. 

SuGar fact.ories in icuisiana a."ld Hawaii ra::~c:"! in capacity .fro.;i J,·)JJ 
to 6, 001 tons per c!ay while s:>:ne c.! t.'i~ ~actcries in .:'lori 1a ~an ;:rind 
over 2:>,:>:n tcins ?e::" day. Some or 1.he factories in Hawaii use the 
diftusior. process rather than rolle!" mills. Articles o:-: o;:>eratio:i in 
1.o'.iisia!'la, HaT.aii a"ld !i'lorida hav'! been ~eft at the Institute. 

n RecClllClendatio!lS f'or Imorovene!lt at the Factories in China 

In t.~e l'!~tures and discussions helC ?~;il~ visiti~g tha factori~s ma::y 
recomr.iendations were made tor improvement. Di~~erent recor.aendatio!lS 
ap;>~ to .different factories and some are .tu?t:i~ental recommendations 
that apply to all factories. The recommendations are as toll01Js: 

(1) The sugar cane frClll the f'armers should tletinitely be tested for 
cr..iality so that pay:nent i~ made b7 qaality as well as weight. Pro;:>er 
sampling of the boat loa1s or t.ruck loads of cane ia dif'!icult but 
p~ent by quality o! the cane as well as weight provides ::ore incentive 
for th~ f ar;ners to prod·~~e goc..i cane, not to edd water t.c tho:- ca.'le, ane 
also prOYides better reS'ilts !"er ~he !actory. 7ne clean, ha:i:i ::ut cane 
1n China ri th u.cu::lzy 1.es: than 1 or 2i trast. is of co,.irse a big hel;> 
to the factory. Hawaii, Louisiana and Florida all sample th'! L'1Cariing 
cana and pay or. quality am weight. So!l;! Crii:iese factories do pay t:".". 
!ar::iers for t.etter variet7 of ca.-ie with b~:ter yield. 

(2) Cane must b~ take!l to the facto~- as cr.:.:.r:kly af ;>ossible a~ter 
bei:\;; cut, partic:;larzy Lri hot or raL'11 •~a;..':::!". C•1t.t~ng of th~ ca!'le 
and shipa;ent to t.~; !actor; should be carefully scheduled. Too many 
boat loads of ca.91e should not be kept ":'?'aiting at the factory. Sugar 
deterioration starts a!'ter the cane!-.as bee!", ~,; t 'r.'.i the ca:-:e sho:.;ld be 
?recessed in less ~!'Ian 24 h~.;.rs. 

(3) Rete."ltion ti:i" in the clarifier 111'.:.st b~ kept af s~crt as practical. 
One factor;r re?crtee a15 low as 2: m.in'JtP-~ rete-tion ~!.."!'..e i."'. 'the clari!ie!". 
w~ilP one said o!le ho~r, r:oth~r ll h~.ll"s, a:i~ O!l~ as lo~g as two hours. 
The t:be sh~l.d. bE lees than one ho:.i: bP-ca·J.s~ at tt.e normal te:n~era~ure 
or 100° C or !:lore i:l the clari!'ier the jui:e will c!a::-Y.e:i i.-1 c~lor anc 
sugar decom;>osition will start. 

(!.) The Evapo:-ator Syrup density sho~ld be increased to 6°fto 68° Brix 
from the 60•to 64• Brix being used at Ule factories I visited. 'nli1 
gets more water eva;>orated in multiple err~ct enporators and less in 
the 11ngle ettect vacuum pans, thus saves more energy. 
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IX (5) Opinioos di rrer on w bet.hE:r llaing should be dcne cool or hot.. lf1" 
opinion is t.na~ hot 11111.ng, i.e. oTer 75° C is aore ettectift tor colo:­
remonl than cooler liJli.ng and aul.ti tation. 

(6) Un7 ncUWI ;>me that. I en at the factories haTe too macb flare 
aboYe tbe calandria. Straight aided pans are auch better !or ~oocl circula­
tion. I also prefer that the calandriu till the ?an to tbe shell or the 
pan rather than baft space between tbe calandria and the ebP.ll of the pan, 
•• moet ot tbe Chinese pans baYe. Bigger diameter center wells, preterab]T 
•it.Ii a ratio ot 0.4 or better tor center well diaaeter to pm diueter, 
pronde better ::irculation. 

(7) Pam sbOQld lave aore instruments tor better control am aore consist­
ent result.a. Seed point in particular should be dcne by inetnment, either 
retractOlleter, condmti'fi t.)r, boiling point elevation or coneietency aeter 
to eliainate guess work by the sugar boiler. 

(8) I am a !ira belienr in tlle value or circulators and recCJlllClend strongly 
tbat aechanical circulators be pradded in any n• pane installed in Chinese 
factories. 'l'he PDT reasons !or circulators are outlined in the section on 
pan construction. 

{ 9) Larger iesearcb and DeYelopaen t or Ix? eriaental groups should be 
eatabllebed at the tactorlas because onq small groups ( 2 to S people ) 
are present. now. These people could cc:niuct tests at each station ot the 
fa.:toey to .!ind the best combination ot o;>erations and 1-:"·ron et.!iciency. 
Sugar factories in China are quite p:n>!itable now and this is tbe ti!le to 
han larger ll &: D groups. 

(10) The censi1tenq ot the ussecui te in moat ot the pans i1 toe low in 
JV" opinion. For taster and aore e!tectift cr,rstallisation, ussecuitee 
1hould be boiled tighter eo the crystals scrub each ~her better, removing 
the e:dlaus ted •1"1P !ila and bringing tresb syrup so that the sucrose can 
cr;retall11e out tut.er. Also, do not add wat'!r during the boiling ot the 
strikes. A comi1tmc7 controller would carr'7 the density at a aore optiaua 
nlue and eonsiderab]T reduce or eliJlinate water addition which hu to be 
boiled ot.r and takes aore enera. 

(11) To imprOTe the quality ot the plantation white 1ugar, I rer.oaaaend 
1er1.ou1 co111ideration be ginn Ut the production of twc; products. For the 
housni ns 1nd •111 of the industrial ueera, combine tJie A and B 1ugar as 
one product. For cust011er1 wanting better qW1lity., seed the A sugar rltb 
ball mill slurJ7 rather than the B sugar tooting and uke at least one cut 
to get up t• the desired A sugar eize. 'Ibis would reduce or stop the 
rec7cling o! B sugar and illpro·n product.hi t7. 

(12) All 01taide experts ccaing to China haTe adYocated reducing the 
crystal •ise ot the pantation •hi te sugar. I alao recom::aend 1ti-ql,y that 
the nae be reduced because 1 t takes eubstantialq aore tiae and enera to 
produce such a larse c171tal si H 1nd also produces aore color in the longer 
boiliDg tt.ae. I don't know ot any other eount17 prod:.ieing 1uch a large 
size Cl"J8tal tor regular production. 

' I 
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n (13) St.Mia out and d~ tlr- ot the ncuua pans betlreen •trikes was 
usual.q 30 te 40 ainutea at tbe factories. Tb1s is too leng and reduces 
productiYit7 et tile pane. ti.a tor about 20 111.nutes dawn tiae. 

(l.4) The uae or band held hoses tor washing the sugar in cent.ri..t'u.gals 
18 Teey bad practice. hery ettort 11UBt be made to install automatic 
spra1"' in the cm trl.tugal1 tor llOre Ccmiistm t reaul ta • 

(15) Operator-a llhwld consider t.Ue use or CO contrel or boilers in 
addition to C02. control. A p&?er pruentecl bJ' C • B at. a S.I.T. Conter­
ence, on CO control or boilers •ill be sent to llH. Bao or the Inetit~te. 

(16) The md cake on the rota1"7 TaC'.lUll tiltera which I saw at the factories 
was wey thin and tended to keep tra...el.ling around on the cloth rather than 
dropping oft. Better cleaning of tbe tilter cloth is needed. If spare 
filter capaciq 18 &nil.able the tilters •ho-:Wl be taken out ot serrtce one 
at a ~iae to clean the cloth With dilute bJdrochlorlc acid inhibited with 
1aae aolasse8. 

(17) !Yaporators are cleaned in aost. cases with BOlle eoda ash then 
umall7 cleaned bJ' pusbing rod• up and dcsn 1.he tubes. llonul procedure 
at C • R Reti.De17' is to use 1oda ash solution first 1D t.be naporatore 
tor 4 er S hours to soften up the ecale, then to diseol'fe tbe scale with 
di lute h;rdrochloric acid inhibited wi t.h 110lusea. This would be aore effic­
ient and NTe mechanical wear and tear on tbe tubes. 

(18) At aoet ot the factories "'1.1ited there was not eawgh crratalllser 
capacity to get low enough aoluses purities from the C aassecui tes. For 
better results the C ussecui tes ehould be cooled belOW' 4S C then reheated 
to SO-SS C tor centritugi.Dg. CTCle time should be hB hours rather tban 
less than 2li hours which is t.lle case n01r. 

(19) It would be helpful if c17stalliser ca;>acity i1 pro'Yided in &D1' nft' 
factor, tor holding the A am B ussecui tea tor 6 to 8 hours before cmtri­
fugiag. This pel'lli ta more sucrose to cr.r• tallise out, increasing proclucti "'1. ty 
and reducing the rec7clt.ng of A and B aolasses. Factories in Florida prortde 
c179talli.ser capacit;r tor ! and B •ssecui tes w1 tJi good results. 

Answer1y Questions 

Marv' questions troa the kq people at the tactories I Tisi ted and tr• those 
attending the lect1.u-es at the Science Hall were answered. No record n1 
•de of t.beae questions and aninrers. Soae questions will be answered in 
aon detail b7 articles left at the In1ti ti.ate or which •ill be sent to the 
Inat1. tute. '1'11• includes aore intorution on the design and sealing of 
aechanical e1rcul.ator1 in pans, more deeign details or tbe C • H Flotation 
Clarifier1, aore iDtol'll&tion on t!le drying &Dd condit.1.oniag ot refined 
sugar, aore description or preHure filter•. 

' 
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SJBJECTS COVER!D, DEDmKR 18 

I Sugar Organisat.ioaa 

Sugar Ind'.letrr Tectmologiet.e (SIT) 

b SIT kec:u"1w Director I • moat. tui.Uar 'With the ldmnlet.ration and 
operation ot SIT. SIT bu been in exiet.mc1.1 ei.Dce 1941 alll 1• nm an inter­
national organisatl.on composed prharilT ot sugar retini.Dg technologiata 
qether with engineer• md tecbnical. people fl'Oll equipment and Mterial 
euppUera to the eugar retiDing imuet.ry. there are laS •ugar retiDing 
cC111paniea as Corporat.e Members and 45 illled Corporate lfembera. IndiTidu-
als 11bo are •Plareee ot these Corporate llemben •7 join SIT•• .bsociate 
llnb81'8. Uniftrld t.T protessora interested ill sugar cbaaiet17, clirectora 
ot mgar research ills ti tutes and ld.11Uar pzotessional people not associa­
ted 1'1.t.b • Corporate Member u:r join as Aftillate Members an appronl or 
the SIT ktCUtift CCllllit.tee. Corporate aanual dues are l37S. U.S. tunds; 
lttiUate dues are ISO. ml Associate clues are SlS. per Te&r· there are 
also lheritua llaabere who bad belonged to ~IT tor at least. 10 Teare but 
then retired. ID all there are Oftr 500 indiTidual SIT Melllbere around t.be 
world, including 2 Utiliate llembera rroa China. 

Conterences are held aoce a 7ear in a ci t7 where ~ere is a S1J6&r retine17 
to .:t u 1be bo9t. ID 1965 the Conterence •&a held in Saint John, In 
Br'QaSW'ict, Cmada, with I.antic Sugar Compa~ u bost. In 1986 tbe Coater­
mce will be ill Balt.iaore with .&ut.ar Betine17 ae host. In 1987 it will 
be in SJdnq, Autralia, with CSR as hoet. 

itie otticere ot SIT are: Preeident, Vice PrHident., Vice President or 
P'inance, Imediate Past Preai.dent as Program Chainaan, md t.be lxecuti'Ye 
Director. There ie an kecutiTe COlllllittee or 9 M.ember1 appointed 'b7 tbe 
President. '!here is a Boud of Director• •d• up or representatiTee or 
aoet or th• Corporate Refiner Membere. llecutin COIDitMtl meetings are 
held 3 ti.a• a 7ear. Proceeding• or tbe Anmlal. Canterence are published 
each 7ear. At the CGDtermce there are usualJT lS tecbaical pa:>ere pre­
emted Sid also there i• a halt day 9JllP08ita with a panel collllittee pre­
eenting clit!erent upects ot a •ubject chosen tor its intereet to tbe 
limbers. 

lach 7ur a coTeted "Crratal Award" i• presm ted to t.he eu.1ar tecbnologiet 
eonside:red bT Ule Crµtal Award Comait.t.ee to b&Te achiend the best eon­
t.rlbution to sugar t.cbnolo17 OHr tbl Te&n. An award called the "Gear&• 
8nd Eleallore lleade .hard• i• al.lo p1'81mted NCh 7 .. r to the ~.,thor or 
a·athon presentillg t.bl ~-t pa;:>er at '1se jaual Conter-.:e. 

SPRI, ASSCT, ISS::T, ASSBT 

lfaDT cletaii. were ai.o pnHnWd oa th•• o·:ller O•-ganitatl.ODe, particu­
la]3 GD the Sucar ProcHftlll le1earcb In1t.Uats (SPRI). 
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Gungdong Socie!;r ot ~..:gar Cane Technologisu 

The Pree1.dent of the Guangdong Society presented details ot the operation 
at their Socie!;r,wbich I tound Yer,; interesting. 

Diecoseion wae then held on how cc:iu:un1.cation be-Ween SIT and the Guar J6dong 
SocietT at Sugar Tecbnologista could be establlab!d. I suggested tkt a 
cood wq 11UUld be tor one or tlro or the Guangdong SocietT, such as the 
President and Mme. Bao., to become Affiliate llabere ot SIT. '!hie would 
require the pa.ymnt o! 150. U.S. tor each -.bership but each would then 
recei. Te lotices or t.be Annual SIT Conference., Proceedings (tf the lanual 
Conference, Boater at ll•bers and other correspondence. The, also would 
be able to attend the Amlual SIT Conference 'b7 paying the appro;;riate 
reP,straticn tees. Copies at the 1983 and 1984 SIT Proceedings were lett 
at thP Institute· 

II Future or Rn Sugar Quality 

' III 

Wit.h the preeent IUJ"Plus or ratr ngar in the wcrld., t.he refiners mo are 
buying tbe n.w sugar can be aore B'!lectiTe in whose raw sugar the7 Will 
blJT. Since better quality raw ngar costs less to refine, the retinera 
will pre!erentl.al]T bu;r t.he better qualit7 raw sugar. There has been a 
strong trend in recent ,..are tor countriee to p.:oduce a better qualltT raw 
sugar. Australia bu been producing raw sugar or 99.IJ or better pol&riu­
tion tor ~years. Hawaii bas iaproTed the qualiv of its raw wgar 8Uch 
that the polarisation aTeragee above 98.8. Coloi;tilterabili!;r and aeh 
content are substlntial]T better tban a !flfl ;years ago. Sout.h .Urica bas 
been producing raw ngar &Teraging 99.0 polari1ation and aboTe, in tact 
thq produce an even higher polari.1ing sugar and add back innrt QTUP to 
give tbe desired polarisation. The retineriu in South Atriea handle the 
99.3 to 99.4 pol rsw 1ugar mcl do aot have to put it tbrmgh t.he .Utination 
Station. Ie•inC qualities o! the high pol raw 1Ugar are aucb better t.ban 
with lower pol sugar. 

Ot.ber couatries are alao !'ind.ing it necessary to i:roduce better quality 
raw sugar to satilt)' the daam or the refiners. China 11 in a good 
bargaining position to preterential}T bQ1' t.be better qualltT raw sugar tor 
the factories or reti.Deries t.hat handle iaported raw 1vgar eo t.hat refining 
coete can be reduced. 

Pora good article on tbe tuture ot rn sugar quall!;y, reference can be 
Mcie to Dr. Margaret Clarke'• report, copy ot which waa left at the 
Institute. 

Cleaninc or lqaipaeat 

The tact.oriH t.bat I Tinted relied aost}T on unpawer to clean tbe tubes 
in the c:aland.riu ot tbe enporatora and pans with 1Cl!a aeb 1olution beilll 
uaed in 1cae ca111 Wore plnnginc out the tnbes with rode. This requiree 
a lot ot unposer a tmd1 t.o be destructin ot the tnbes. I recoamend 
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that cleaning ot t.he calandria tubes be acccapllehed by tiret uaing 10% 
aoda ash aolntiao tar 3 to h hours, lett.ini it boil in t.be enporator or 
J>&:l 11nder 'ftCU\lll. 'ftlen drop out. the •oda sobltian, rinse, then \18e either 
a .gl b;Jdrochloric acid aolutioo tor llild scale comitions, or up to ~ 
tor beav •cale conditions am treat t.bat tar 3 t.o 1' hoore. llolasaee at 
a concentration of O.S% or a chemical inhibitor ii added to the .:id solu­
tl. on •o t.ba t t.be acid doeen 't eat Da.J tbe equipam t. 

For cleaning the l•ves troll pressure tilters it is recou:ended that the 
leans be re:::ond troa the tilt.er and cleaned in a t.nk capable of holding 
several at t.be leaTea at one ti.Ile. A suggested treatment. ia t:l.nt w1 th 
U>:' aoda ash 90Jntion and boiled for 1 boar, then wit.b a S% fl1drocbloric 
acid solution inhibited 1l'i th 110laeses tor 1 hour. 

At •011e of tbe factories I noticed that the cake leaving the rotar,r 
'ftcuaa filters •• cpi te thill am not peellDg off the cloth proper~. 
'ftlia indicates tbat 1be cloth i.• nearl.7 blinded md needs better cle.an1ng. 
I reccmund tbat a eet-up be pro'ri.decl ao ttat the f'1lt.era can be taicen 
out ti aervice, one at a time, &ml -:leaned by aprqi.ng inhibited Jvdro­
chloric acid ._t about 10~ concentration onto the cl.otb for 15 to 20 
llinutea. 

For turther details an cleming of equipment reference can be made to the 
paper presented b7 R.S. Patterson at the 197h SIT Conference on the subject 
"Equipment Caaning Procedures". 

IV Br-Products 

IQ' discusaions with the personnel at several a! the tactoriea I Ti.sited 
indicate that China is doing a auch better job of using by-pE"oducts than 
llOst or tlJe other countries. For instance, bagasse is used ala01tt entirely 
for tuel in Hawaii, Florida and Louisiana. Jlolaaaee is aostly used for 
blending with other aaterials for cattle feed, or u.aed tcr producing yeast, 
with a relati.Te~ nall aaount being ued tar producing alcohol. In con­
trast to this the Jiang lien tactoJ"T ueee it.a final 901.assee to produce 
alcohol, liquid carbon cliorlde, dr7 ice am Je&at. Thq also make fiber­
board, paper m1d furtural frca their bagaese. It 11 ob'ri.ous that the U.S. 
could learn trom Cbina as to better utilization a! 'bf-products. 

V Supr and Health 

Un.fortuaatel)", in recent 79ars, there bu been a 1U'e11g tirend in the U.S., 
Canada and Burope, to N¥ t.bat 1ugar is bad tor 7ou am that JOU should 
cut down on t.be consumption of 1ugRr. Sugar bas been blamed b7 a r.,, 
doctors for causing heart troul.,le. Ot.ber• b&Te aaid it cm cause cancer; 
other• that it cauaee bJperactl.nv 1D children, oTenreight ill people, etc. 
etc. To inft1ti.gate this the Supr Beaearcb Lssociation and the World 
Su&ar OJ'canisat.1.:.Al baTe sponsored UJV' carelull.J conducted ecientitic 
•1Ddies. Their tiDdings baTe repeated~ 8hOR that there i• no buil in 
tact for •ugar causing erq ot these bealt:h prob1-s. The general recommend­
aticm i• tbat wgar uaage in moderation 1• bel?tul in •kiDg tooda aore 
palatable. Con•111Pti.OD or 100 pound• ot neetenera a 7ear 18 comidered 
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V aoderate tor an ind.1"1.dual since per capita consmption in the U.S. ie 
~er 100 pounds per year. Compare this t. th China's per capita consumpt­
ion ot about 10 pounds per 7ear. 

<n the plus aide tor eugar it should be pointed out that the growing ot 
eugar cme 1e beneficial tor the ataosphere. 'lhe eugar cane, 1n the 
p:rocese or pbotos;rntbeeis, absorbs carbon dioxide, sulphur dioxide and 
other gaees trca the ataoepbere and releases o~en. It 1e atiaated that 
the 200,000 acres ot eQgar cane in Hawaii release acre than 6,000,000 tons 
or o:z;ygen into the ataospbere each year. 

VI Sumarz or Presmtaticma 

.A Bhort review or the subjects covered cner the three da71 or lectures 
and diecuseions ne •de ard questions anstrered on various subjects. 

VISITS TO CANE SUGAR F.ACTCIU&5 IN CHIN.A 

A major part or tbe project aesi.grment na to Tisi t cane e~ar factories 
in the Guangshou m:ea. In each case a tour or tb e tac tory ne ude w1 tb 
the key mnagement perocmnel. During the tour I would make comments on 
good practices 1n the tactor;y, ae well as on wbat I considered to be bad 
practices. At some or tbe tactoriee I was able to take Polaroid pictures 
ot t.be boiling aassecuites in the vacuua pains. Thie created a lot of in­
terest b7 the aanageaent personnel, the sugar bai lers and belpere, ae I 
ne able to demomtrate to tbem whether tbe crystal qualit7 or the eugar 
bm ng boiled wu good or bad. I left several pictures on each of the pan 
floors, gaft a nt ot pictures to each aanager and alao left a set with 
llme. Bao. 

Following the tour in each case I eat dowr. with the management personnel 
and presented recCD1111Ddat1one tor improl'ing tnerations. I also di•cueeed 
techniq•• tor iaprOTing quail ty of tbe sugar am! retir.ing tecbr.iquee tor 
future ue. M8DJ ~ the eubjecte presented at the lecture• in tbe Scienti­
fic Hall in Gumgshou were aleo dilcuseed becA1.01e ~ ot tbe tactory 
penoanel would not be able to attend the tan · '!ICturee to t.he Gua11gdcmg 
Societ,- ot Sugar Cane Tecbnolog11t1. Kau;r que · were amwered because 
the personnel were not hesitant to aek questior. this leee formal group 
at each t1etory. I believe these Tisite am d1,..,::L.ssions at the factories 
were T•'f'T belptul to t.he factory pereannel. In all caeee thq wre n17 
trimdlf, cooperatiTe, and eager to learn mare. 

Tbe tollOlll'ing factories were Tieit.ech 

December 9 and 10 - Jianpen Facto~ - Thi• tactory processee !),000 
tou cane per dq and Alter tbl cme griDding ••eon it proce1ee1 about 
700 tone ol iaport.ed rn ngar per ~. Tbq produce alcohol, liquid 
&d dq carbon dioxide' 7u1t, tibreboard, paper am turtural. 
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About. 15 people were present. tor the lecturee and di8C\lssione incluc!ing 
Iiao Zhi Jian, Vice CbairMn; Zhu SbaClllling, Head or !'Jlgineering Depart.­
aent 1nd Cben Sbu Chang, Chief !bgineer. 

December ?.l - Zbinee Facto1JOO Thie tacto17 proceesee S,000 tom cane 
per d&J aui also processes tons or illporte'i ra sugar per dq atter 
the cane run ia finished. About 10 people Wf:re present for tbe lectures 
including 'Wang Shao Chich, Yao Rin-Joung, Ju Bo~heng, Wong Im Sunrig, 
luaog Chao Dong. 

December 12, 13, lJa - llei Shan Factoq - Thie !Kto17 was just tinished 
in 1983 ant i11 a well laid out and epacious !Kto17. ill the equipaent 
and inst.ruaentation etc. bu been ude in China. It.a capaci t7 bu juat 
been increased to 6,000 tons cane per dq. 20 to 2S people attended the 
lectures and discussion. llr. Fmg Iue Gao, the aanager, arranged to ba-.e 
a Video Tape •>io? ot .., 'Yisit and lecture presentation. 

Dec•ber lS - Shitou Factory - This i• about tbe oldest cane sugar tacto17 
in China, b&Ying started 1D 19.34. Ite capacity is S,SOOO tons cane per 
da7. I was present at tbe otticial start ot this 19ar 1e grinding capaign 
and witneeeed the tiresorlcs and opening ceremonies. 'l'his factory baa a big 
aachine shop an:i a lot ot mechanical equipment. Th8f aanutacture equip­
mm t or all kinds tor their Oll1l tacto17 as well u other !Ktories. About 
10 people attended the lecture and discussions. Jlr. Liu Shao-An is t.lle 
manager. 

December 21 - Guangzhou F~·c.orz - Thie factory bad not started their 
cupai.gn 7et thi1 1ear fut we toured the plant to eee the equipment. Tbe7 
alao refine some sugar, starting with theiz plantation white sugar and 
ueing resin ~olumne tor removing colcr and ash content-to produce the 
ret'ined sugar. About 8 people attended the lecture including Jlr. Huang, 
Chief Engineer and Ile. Bo, Productlon Superintendent. 

'l'ECH?:ICAL LITWTU~ LEFT AT TH! NATIOIW. CANE SUGAR RF..5F.lBCH mTITOTE 

~ articlee on Yarioue subject.a were le!t at the Imtitute tor reference 
pnrpoees. Included were tbe tollow1nc: 

(1) Sort Sugar Production Write-up bf R.S. Pattereon 
(2) SIT Proceedings 1983 
(3) SIT Proceedings 1984 
(4) SIT Boster 1984 
(5) SIT B7-Law1 1980 
(6) Baw Sugar Quali:tJ Standarda, SIT paper, 1Y80, bf Pablo Carreno 
(7) Future ot Raw Sugar Quality - Report bJ" M.A. Clarke, 1985 
(8) Trsie!onaed Sugar, SIT Paper, 1978, by W.ll. Nicol ot Tate " ~le Co. 
(9) lmpro"fing Lair Onde C179t.allisat.i.on, ASSCT Paper, 1982, 1l.S. Patter1on 

(10) Molane1 !xhaustion, ASSCT Paper, Loui1iana Section, 1981 by 
R.S. Patteraan 

' 
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(11) 
(12) 
(lJ) 
(lJi) 
(lS) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 

(22) 

(23) 

(2h) 
(25) 
(26) 
(27) 
(28) 
(29) 
(~) 

(31) 

(32) 
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Pertomance ot C It B Pana, SIT Paper, 19'8, by ll.S. Patt.ereon 
C • B Pan Speciticatiou, 1985 
C • B ProcH• Descriptim Booklet tor SIT Tour 1977 
Colored Sugar Praductlon at C it B 
Imperial Sugar Compmy Tour Booklet tar SIT, 19Bll 
Lant1c Sligar Ccmpa17T Tour Booklet tar SIT, 198.S 
Internatiooal SUgar Joumal'e ~er•e Guide, 198S 
law Sugar Producer Ccaparieon, Sugar Joumal article by a.s. Patt.eraon 
Properties ot C It R Liquicanea 
Statiatics an U.S. md Canada Beet Sugar F.:torl.es 1982 
.llcobol and *• Cane Sugar lef'iner, SIT hpar b7 K.C. Bennett ot 
Tate • X,le Cmpan,y 
llolueee SurYey leeolta 1n Lou.181.ana, Florida am Taae, article 
by R.s. Pattenon, 1983 
lllpart& .. e ot FlaTcr in Brown ~gar, SIT Paper, 1980, br 
G. Cbrietiaeon md L.J.. &nhaieer 
tn1mo Benn on ilcobol - Conrerence 1979 
Brochure OD .lut.matic Boiling trm DDS Cmpan,y 
lfamal oo C1"18tallisatlon at C It H 
Booklets on Florida'• Sugar Cane Indu•trT 
Wbite Sugar Operatiom, SIT Paper 198.S, by Ian lnight, Redpath Sugar Co. 
Beaelt Operatloaa, SIT Paper 198.S, bJ' J • .llber1Do, San.nnah Sugar Co. 
Contlnuoue Vacu• Pans tor White ~gar, SIT Paper, 198S, by l.D. BoHe 
of lllA eo.p&D1' 
.lut.c:aatic Pan Boiling Control Usiac the Rhemeter an:l Kicroprocessor, 
198S, bJ' H. Buhiaoto of !neuiko Sugar Ccap&IJ1' md T. Satori ot 
Yokogan Hokushin 11.ectric Company, Japan 
Brochure cm 1ut.out1c Batch and Conti.mows Centritugala trca •e1tern 
Stat .. Machine Company · 

I would like t.o ezpreae ST thanks md appreciation to the toll.orinc: 

UllIDO tor •king t.be Ti.81 t poseible by their tin.and.al 1upport 

llr. Chen Shi-Zbi md llme. Bao Guo-Yu tor the iDTitation and tor ulcing 
all the arrauc•ent1 tor nliting the factories and tbe lectures at the 
Guangdcng Sc1ct1tic Hall 

118. Qi tor acting 90 T•1'7 capabq u rq interpretator and pde t.hrougbout 
tbe aHipmmt 

Ira. Li and Kr. Bung tor tbeir us11t.aace in •o un1 nr• 




