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Thl• NPOri coven • United ll•tl.. lndu8trl•l ~.,.1...,.t 01'99ftlz•tlan 

Project tn the People•e hpWUo or ChlM COlllll•ted ltet.Mn ....... ry 28\h 

end FebN9ry 2:Sld, 1185. It .. ••1"*' llUllber DP/tPRAz/005/11~/31. 7 .c. 

The •tabd purpoe• .. •10 •tnngthen the c.pabllltl•• of the C.,. Sugar 
Industry Rea•rch IMUtute lft the f lald or eugar pncnatng, utlltntlan 

of by-producte, •nd the •betetlent of pollution eo •• to ')ftP8N a better 

foundation for th• •tebllehmnt ar • latlDMl c ... Suger lnduntry Resaerch 

Certter." 

The ••rvlc• reque•t called for lectures on the l•te•t •ug•r bolling tach­

nlquea, lncludtng 1Nt~ntatlon avell•ble for opentor ... lstance end for 

auto.tic regulation or th• bolling procn•• Suggeetl .. tor impro-.nt in 

auger qU9llty end reduction or presertt .,.igy Ctln8U111ptlon wre ••Ired •• 

•ell - •ena to lll!pl'OW the ..-ltty of elcahol mada flDll the bJ-product mol• 

•s•••· 
Lectures ••re 9ben to •llb•n ot the Cene Sugar lnduatry ... •arch lnatltute 

and to .....,.n of the Cu.ngzhou r.ctory eterr •• ••ll •• a day-long aympos1 .. 

for del•gatea rroa other Cu.ngdong Province fectorl•• at the SclMC• Hell tn 

Cuenc,,zhou. At • lat•~ ... ting aritten quaationa fl09 the delegatas ••re 
ene•ered et the CU9ngzhou f ectory llhen they .. re eble to obaerva au.. of the 

axpert..ntal ,ark tn progrese. Whll• waiting en pens at the Cuangzhou ractory 

• greet deal of lnfo199t1on ••• i111parbd to the •••i•tlng l"9t1tut• •teff on 
the subject or eugar bolling in 9enerel, pan probla• that had been encount•­

•r•d ovar th• Y••n end even • ahort eouna on practical automtlc control 
applicetlon in •11 lndustrl1s. 

Coplee of articles regarding euger cryatallizetion, bolling technlquea end rw­

leted aubjects ••rw left •1th the people at the RHeerch Institute for repro• 

ductlon in their publicatlona ae they ••• flt. Aleo copies of lnatruction 

rort1e and operating lnetructian. for tna various epeciel .... uring lnetru•ente 

Nd• for th• euger lnduetry or our •""'•cture. Chart. tlvlng aaturwtion date 

on eyrupe ''°" •"Y eourcee and eolubllity date will be raunc1 ueerul tn 
dleee•lnating inf ormtlon ta the eugar lnduatry In China. Aleo rurnS.hed to 
the lnatltute •n nprlnte or technical er\Sclee on euta.Uc ccntrol theory 

that ehould "'°"" to ba or much t)Uidence to thoea addi"'J M• controle to Ute 
vadoue elation. ln •UCJ•r fectori.. 1n Chine. 
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Thia report coven a Uftl tad Netlen. Jnduetrlel Davalapeent Orvanlzatlon 

Pnjact ln the Paopla• a hpubllo or Chi,. co-..letad bat.een January 28th 

end February 23rd. 1985. It na aaalCJftaCI number DP/cPHAz/OOS/11~6/31. 7 .c. 

The atatad purpo•• •• "To atnngthen the capabllltlaa of the Cane Sugar 

Industry h••arch latttvte ln the rlald of auger proc•••l"IJ• utill:ratton 

or by-product.., and th• •b•te•nt of pollution ao •• to 'Jnpan a batter 

foundation ror the ntebli•tulent ar a Natlonel Cane Suger lndua1try Research 

Center." 

The aarvic• raqueat callad ror lectures on th• l•taat •ugar boiling tach­

nlquea, includincJ in.t~ntation available ror operator aHistance and tor 

automatic iwguletion of th• boiling procaaa. Suggeationa tor !mprove•ant in 

•ugar quality and !Wductlan of piwsent energy conaU11pt1on nra d•aiiwd •• 

••ll n ••na to l111prow the qmllty or alcohol •d• fl'Dll the by-product 110l-

•••••• 

Lectures ••re given to •llben ot the Cane Sug•r lnduetry Reaeerch lnetltuta 

and to •lllb•n or the CuangzPtou rectory atatr ea ••ll •• e day-long ay11poaiU11t 

for delegate• froa other CuengdoncJ Province rector! .. •t the Science Hall ln 

CueftCJzhou. At a latar ... ting •rittan qu••tiona fro• th• delegates ••re 

•ns••nd at the Cuangzhou factory •h•n they ••H eble to obaerv• ao .. of the 

axperi .. ntal ,ork in progresa. While eaiting on pans at th• Guangzhou Factory 

• greet deal or information •a• i11p•rted to the •salating lnatitut• atart on 

the •ubject of •ug•r bolling in general., p•n probb• that had been ancount-­

erad over th• Y••ra end •van • ahort coul'9• on practical •utometlc control 
application in •11 lndustrlas. 

Cop!•• of artlcl~s regarding euger cry•t•llization, boiling technlquaa end re­

lated •ubjects ••re left with the people et the Reseerch lnatitute for repro­

duction in their publicetiona as they eee flt. Al8D copies of lnatruction 

torws and operating inetructione for tne various •P•Cial .. asuring in•tru•enta 

••d• tor th• •ug•r industry of our .. nutactun. Ch•rta giving e•turetlon data 

on •YNP• fro• •ny •ourcae and aolub1l1ty data w111 be feund useful in 

disea•inetlng inf or-Uon to the augar indU1try in Chine. Aleo rurnbhed to 

tha inatitut• .. re reprint. of technical article• on euto.etic ccntrol theory 

that •hould Pl'O'"I to be of 11uc:h guidence to tho•• adding M• controls to the 

varioua atetiona in •ug•r f •ctori•• ln China. 



TN nqueat for nalatence oleo celled fer edvlce on .. .,. to i11pnve the 

, .. uty ot elcohol being pnduced f1a9 bJ-tttoduc\ •l•••• but appennt11 

the urgency of thla pnject hed ab.ted. Ha.ever, • dld a...-ly ~oi.tlon 

on U. aubject ln the ro~ or eketchea or blprowd •till ey•'- for •king 

aldehyde, eater a'1d qwllty eplrlta rne or "-vier co11pOMnte ao- they would 

approach col09ne eplrita In quelity •lthout axce .. lve eta. coneU11pt1on. The 

people et the SUC)ar 1 .. ututa will be free to contact us if the l11pron-.nt 

of elcohol quality egaln baco .. a urgent. 

A. C•ngzhou Factory 

All th• 1nv .. t1getive and exparlllantel •rk conducted wlth th• atarr ••tiera 

ot the Cane Suger lnduatry Rn••l'Ch l,.tltuta •• done et th• C•ngzhou Sugar 

rectory 8"1ch la lOC8ted on th• P•rl Rlwar Oelte • ehort dietenca frM th• 

canter ot Gmngzhou. It le ntad to 9r·Lnd • llCllll,.1 2600 ton. ••ne per •1 
8"1ch la nputad to be tl'9 cepaclty er -.t fectorln in Ch!N. lb Julee 

purlf lcation ayat. b .-.hot unlqm alnaa it uan f irat and aacond carbon­

ation and aultltatlon very aillilar to • nos-1 beat auger rectory end thua 

.-.whet dirterant rro- -.t or th• ractori• producing plentetlon ehite auger 

in China. lut thla interf.r·ad not at all with our invwetlgetlon or augar 

boili"CJ •thods. 

At 'uenozhou rectory, r1nel •a• augar 18 bolled fro• a •CJll8 tooting of "I" 

augar ln ayrup. •r•· auger ia all n•lted Into ayrup fT.09 th• avepontor. 

Typical •a• .. aaeculte 92 purity1 "B" ... aecuita. 80 puo;·ity and •c• •Hacuite 

55 i:»urity •1th about 32 purity tin.l mola••••· Thu• rtguraa ahow quite good 

cryatal yield• Of\ total aollde ot ~. 5~ and 3' napectinly tor th• three 

boilings. 

Centritu9el oparet1on and ••ahlng leewe roo'.'l tor i111J>rova•ent. Washing la done 

haphazardly with e heavy •tr••• rroa • hand-flald ho••· generally baton th• 

.. china h~• attelned ... 1.,.. •P••d and •yrup adequetaly puf'98d f ftlll th• C4-ye• 

tab. Separation ot tn•n aftd nah ayrup• 1e done on the ... i. of th• parllc• 

~l•r operator eo 1t la doubtful that IJOod aepantion la aohiewed. Wuh eyrupe 

are UHd to top oft their rnpect1¥9 pane and 9enarelly contain tine cry•t•b 

•• no Man. ere ptovidad to hnt .woet pan ,,torao• tenlca. 

Pe~ are llt'opped to receiving tanka ltnd generally held tor a while berora 
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•llwry to the CMtrlf ugel fMd trough til\leh la toad n lt 1twe tl• for 

Ute ltlghly ownetunted •hr 11-uor ln th• -•~lb to drop to.Id ••t• 
•ntlan ,,_ the hllJh lewl et pen drop end .,_it •uger en the ex1at1"1 

crya'81a. 

Suger dtacharged from th• •r centrifugela la oarrled •1• • gnuhopper con­
veyor to th• boot or a buelcet elevator conveying it up to a •lngl• gneelop­

per 8Crnft. The only conditioning th• dPp auger iecelvn 1• th• cooling on 

the con"yor and ecneft •• there ta ,. hot air 9nnulator amd theN •N • 

plo.s for the centrifugal baalcab ao •ny chunks ef edherlng ~rye'8la "9eln 

on the ecreen end en ....,wed a e .. ratze. 

The production eu9ar lies tt.t.een 0.8 and 1.6 - •1th • •an ar;entun about 

1.13 -· It ••• nest poaelbb to detaraine whet M1thorlty apeclf led ~la large 
9raln alze. •tcroacape ex .. lnatlan or th• undan1z• from the acnen •hawed lt 

to be ot better atructun then the production •tarlal a it contained r .. er 

congl ... nt• cryatela and undoubtedly hed lo.er ••h end color. But the ••11 
tNctlon along wl th the awnlze, metly congl ... r.tea and poorly purged 

Chunk!. frot1 th• centrlfugab wen sent to a nearby rock candy end gur tac• 

tory . ., 1 ts n• ~tarlel. 

The ewaporator et Cuen9zhou ••• • atreight quintuple effect 'Jparattng an 

turbine exhauat at about 1.5 at110spharaa gage praasun. tint vapor •H uaad 

tor ncUUlll pena and aON aecond•ry Julee heetera. Second npor ••nt to ea. 

pri•ry heaters and, elthoup 1t ••• pipad to the ,..,., ••• weleee •• it ••• 
9enerelly at or belo. at.oapheric pnaeure. Cxhauwt etaa• wee alao plpad to 

the pana but only with 6 inch valv••• 

Th• vacUUll pana w•r• ot Czechaslevekien design •Ith th• ,. .. •aoi~iacu" given 

on th• llrewJ.nge. The original tin were eppanntly eupplled around 1958 and 

the ebth built locally to the H•• d .. lgn but aoNwh•t larcJer, 55 a3 lnataad 

ot •S al. The orlglnala had 225 -2 of heetlng aurtace. They ••l"D of th• floet-

lng calendrl• deaign with a centnl doanteke 1000 - dia•tar end • 120 -

downtake apace areund the 3700 • o.o. of the celaftdria. Tit• ehell ewer thi• 

••e lncreHed to 4300 - dl••tar. Tha tube aheeta ••n .tncUnad toward th• 

••ntar at eppro•i•taly is• to foll• touthlJ the contour or "'9 pen botte111. 

reed ••• introduced in • ring under th• lower tube •h••t but it ••• only 



' 
380 • ln di-tel' H teed •• rwt dlaperud und81' the •l•ndrl• ltut te.el'CI 

tile ftfttar et the 1000 • centrel do.ftteb• 

tt would Mt tlew """eMy to find pana l•u edepted to teech openton the 

olMr prlnclpln of 1HK1•ion wpr belling. In th• tint plece, ·th• •­

celled •10. heecr' pena •lth enlarged di.-ur ebowe the c:alendrl• en not 

ebl• ta boll \he unt~ore gnln (la. cv) that can be produced ln the etnight 

eld..t ones because of t."ee •ssecu1 b clrculetlon pet tarn they induce. In th• 

aecond ,1ece, tl•tlng aelandrle pens an notorieue tor their PoOr circula­

tion pettern alnc• thay do not know llhether to clrcul•ta •outalde-ln" or 

•inelde-out• end genenlly do little or either. The ab9enca at proper feed 

dlatrlbtion under th• celandrl• heating aurfec• •nd th• leek or factlltles 

to heet lnc•lftCJ ayrup eo it would tl••~ on entering th• pan end induce ao-e 

circulation .. d• It vmry ditflcult to .. 1nta1n .... onebly unttol'll -•••cuita 

throughout th• pane. r1nt npor aupplied to the ,..,. wried bet.Hn O end 

0.8 et.sphere• gage preaeun et th• •landrie, evenglng .around 0.2 •tm.­
pherea. The l•rg• g19ln •• not •11 held in auepenaian. 

On the plus aid• ... th• evell•blltty of good wet ground tondant tor •••~ing 

th• I end C atrlkas. Apparently llr. Chen Shl•Zhi f\ad initiated .. ny of the 

tactort .. to its ... prior to 1966 with good resulta. Th• peopl• '••illar 

with ite uee and the aeeding technlquea h• developed w•n lost f"Oe the auger 

indu.try durint tha follo.lng 10 yaera and now only • r .. including ~uangzhou 

atlll uae it. The practl•• ahould be encourag•d b•c•ua• It le th• only •thad 

no. lcfto.n to .. tebliah th• correct ellO""t at 9rain in • pan reliably. 

Th• ••t CJrind1ncJ or fondant ••• tint uaed by Dlt..r Jans•• in Java before th• 

nrs Cena Clllatte ot the CckH ret1nery in Crockett Callfornl• introduced It 

to H•••ilan •1119 in the SO•a and it waa edopted by tha U.S. ba•t 9u9er indus• 

try in the 1960'• tor uae •1th the Teylor pan control ayst•• •• •••ding ••• 

th• la•t important variable to pin down. Nearly all t•ctori•• in th• United 

St.tes now use ••t 9round fondant axclua1valy. 

In 198•• the Cane Swiaar Jnduetry Rneardt lnetUut• obtained t.a aeta of 

Ziegler end AHoclet.ea Ovaraetuntlon end Con.latency aonitora which ••re ln­

atalled on the ll •rtd 12 pane at Cuangzhou f actary tor •• ln the axperi•nts. 
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The Dwn~tuntlen lloftltor .. une th• bollll'MJ point elewtlon of th• •th•r 
liquor ln th• ••••culteJ the dltfeNN:lt bet.en the ~-.,.retuN et the top 

lewl or tit• belling •terlel In the pen end "'8 tftp•ntuN or hot •t•r 

tl••hlng H.n to equlllbl'luia et the wcuua or th• wpor apace •bow the •••· 

ec:ulte. Th• llonltor convene thl• tnipe19tun dtfferenc• lllto • •tnct •t.r 
nadlng or Syrup •owenaturetion" 9hiah require• deflnltton. 

A suger cry•tel •uepended ln • •Yrup that 1• Jua t aetunt.d will neither 9ro. 

er dleaolve. 1r ea. •t•r la n•ved fl'Oll th• eyrup or lb tet11P•nture lo.­

end, lt ta nld to b• aupersetunted and th• ausp•nd•d cryatel will grow. 

The d•CJN• of eup•natuntlon es def lned by Cle•s••n .. th• QN• of a"'ilar 

per gn• weter in ttl• ayrup ell vid•d by th• ,,... euger per on• .. ter thet 

would b• pH••nt in • •Yl'MP thet .. a Ju•t aatunted at the ••• te11p•ntun. 

for exe11ple, • pun eug•r eolutlon at 63.5-C l• Just eatunted at '1S brlx, 

or 3 g eucroa• per 1 g water. If it wen cencentrsted until tt contained 4.5 

9 •UfJ•r per 1 t •ter It would be at 1.5 euparaeturetlon or~ "Onnatur­

aud". Sine• •Yrup• below eetuntion ore or httle interest 1n auger boiling, 

th• 970• Owraatuntlen •oni tar la c .. !.!.~:wted in "j Onneturetian". 

Impure suger aolutiona heve more ealldai at aetuntlon then pure ones and, of 

course a higher bolling point elevetlon, ao dlela on th• ~onitor are provided 

ao that they can be Ht tor th• eyrup purity to •ke it etill reed in t1"'8 

of Ower.atuntictn, •• it la the llOllt 1111portant varlebla ln auger bolling. 

Cryetel growth ate Inca .... with oven•tuntlan but then !a • ll•lt thet 

must not be axcffded in pan opeHtlon. lf •Yl'UJ)• •N allowed to get above 65' 

overaeturatlon, myriad f ln• cryatel nuclei •PP••r apont1neously ln th• ayrup 

and grow •• •rala• Cret"• •king another ory1t.l crop. So, in prwcblon eugar 

balling once grain la eatablieh•d• one wants to keep • high overaeturatlon 

for rapid cryatal growth but never over 6~. 

The eecond co,,.trei~t in pre~leion sugar bolling 1• 1181secuita conaieteney. 

A• grein groee In tha eerly etagea of • •trike, the Cl'yatal/liquor Ntio !n• 

craeaes end th• ovanll wt.coat ty g•h higher due to th• ••ll•r liquor ru. 
bet•••n crystal•. At • .,,.. point, when th• crystal yield 1• •round 1511 of total 

aolld• in th• •HecuU•• •Yl'UP te•d .uet be adjusted to prevent turi..~•r rte• 

or pen Cil'Culatlan will deteriarete end thl• vlacO!Jtty .. intalned until th• 

pen b tull end f1Ml t19htenlnt lnUteted. There i• not 8UC.h change in the 

vieeoaity of concentnted eyrup and •~ opti11U• .. •••cult• conaletency but • 
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l•roe percenbc)e ~9"CJ9 ,,_ Ulen on up to droppl"t conalebncy. So conetent 

ep...S devtc .. for .... urlng conalebncy 9lve little 199deb1llty •t the lo. 

•nd ._, lllport.nt end or th• eal• 9nd too much •t the hlgh end. The 910' 

•onlton en deelgned to cowl' over bro decade• or vllicoelty on •1-.t • 

perfect 1099rlttwlc aoal• wltl\ 9dequeb nedablllty far • deeed• ebove and 

belo., providing good rnalutlon owr •n then the ueu.l conalebncy nng• 

encountered in pen opention. 

Pans et Cuengzhou f ectory .. re noz-ally opented et th• •lni..,. •beolute pne• 

eun ett11inebl• by the •ter jet caftd•ne•n which att.n tell bela. 3" hg. Abs. 

tlwlng •••eculte tnpentuna in the lo. soec nng•. Title ta too cool for 

auccesaful 8UCJ•r bolling •• cryatal gro.~ nte lncna••• with tpPereture at 

th• ••• degree or nereaturetion. rortunetely •r. W•ng at th• Ro•nrch 1 .. u. 
wta. ectlng on en •di•r auggnUon, heel corwtructed bt• .. ight loeded 

wcuum nllaf wlWM for bleeding elr to loed the Cond•ne•r jete end •inteln 

lalrly cloe• IWC)Ulation or ..-n vecuua end hed lnatelled th• • the #1 end 12 

pene beinc) •ed for teat. Thn• nn ••t to hOld about 4.5" Mg. Abe. over the 

•seecuit• bringing it• tnpentun into th• la. 60~ nnge. Thia •d• th• 

t.o overaetuntlon llonitors oper'llbl• .. they an nllbnted tor •• on pens 

operet1ng in the noiwel nnge of preaauns bet.een •"and 10" Hg. Ab•. 

Pan opentorw had been in th• habit of periodically ventinc;a non-condenseble 

g•••• f roa th• pen calendri•• lthen th• eplrit eovect th••· It ••• pointed out 
that continuous bleeding .. a prefer9ble &•pecielly in vi•• of th• la. first 

w•por preaeun aV8ileble. lo o~~incJ• ••N aveil•ble ahDlling the et••• aid• 

celenclria beffl1ng tr •"Y• but auitebl• d•signa ••re dlacueaed in th• event 

th•t eddltionel pane were built locelly. 

Weter Jet Cond•NH'S ere quite inefficient r9g•rding elr re•ovel ao conatdar­

eble ti .. ••• required to rai•• vac&IUll on • pan full of eir. If th• eir h•­

been partielly purged out by rece~t at•••lng bat•••n etrikae, the interval is 

9rHtly reduced end thia ••• pointed out to th• opanton •• • ... ,. or ln. 

cr.eaing pan floor capecity end •• en incentive for better '•" acheduling in 

th• future. 

SUC)er boiling et Cuengzhou ••• eort ot • hend to •uth operetion. When eyruo 

eupply ••• plentiful, ell pena would be operating. co11p;,ting tor the ••g•r 

e110unt of f int wpor eveileble. At other ti•H, P8N heel to be a.1n•cono•ic• 

elly held on ••t•r to prevent en exceeeive pre•eur9 increase. Thia eltuation 
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oould be ... u.y corrected by th• 8ddlt1on ot aS..,l• preaaure control• on th• 

ewpontar .. will be dlacuaaed lebr ln thta report. 

Th• coune or aevenl A end B •trlkee •• no~ly bolled "" oblerved with 
the help or the •nltora on #2 pan and ncordera eupplled by the c- Sugar 

Raa .. rc:i Institute. It dS not praaible ta detealne where their bolling 

t.c:hnique or19ineted1 praeUMbly tt had aillply evolved over the ynn. 

r or en .. _. etrika. • charge of about 15 al or eyrup •• dnwn 1n and ate .. 

turned on ta concantnte tt. At •round ~ Oven•turetlon, 4 1113 of -~ ••• 

introduced consietlng or about o.s - •A ·i auger ln ayrup. lolling •• con­

tinued until th• 110th•r liquor •• nll lnto th• leblle zone end • coptoue 

~uantity of fine grain ns forNd. They took ••nral •lnutn to gra. to e •lz• 
vlelble to the operator on • proof •lid• with nothing but hie un.ldad eye. He 

then poured ln • 1•?9• 8llOUftt or water through the ovelheed ••h-out Una. 

This dropped the eyrup concantrmtlon to en U!teetunted l•vel, at l••t ln the 

uppar part of th• bolling and poorly circuleting •seecutta. but not in th• 

l•er pert of the c•lendrie end bel• it. A• the onraeturmtion !'OS• and ao .. 

llixing took plece, the gro.lng fine gnln egein appeared on th• proof alid• 

end .are weter epray ... ed•1niatered. After t.o or three auch edditians, he 

would judge that the charge was reaaonebly free or f inn and would l•t th• 

oversaturetion incl'9ese until, esticeting th• concentration only by 110th•; 

liquor wisc09ity. that it ••s ti .. to etart eyrup feed. But instead of e el• 

reed to •tch the rate of aveporaUon, he 1rOuld pour in • 1•?9• drink, •CJ•in 

dropping the overseturetion to a law level. ls it alo.11' roee, CJNin growth 

increased until the next copious drink of '"d ••nt in. Thi• ... continued 

until •ssecult• mpproechad the 34 a3 final level. Th• etrika au ueually . ,. 
topped off with A wash •yrup .hich generally cofttained fine gnln that heel 

gone through th• centrif&19el acre•,,. and ••:-e not •lted out before naching 

the pan a• then ••re no fecilitl•• tor heeting th1 pen etoreg• tenka. 

r1na1 tightening of the ..... cuit• before dropping th• •trike ••• done blindly 

and uaually a• quickly .. po••ibl• •1th th• 1teaa availeble at the ti... the 

O¥ereeturetion exceeded th• 1ef e li•lt eo that .,'9 fine grain ... f ef9ed 

which• or coun•• add.ct to th• awrell vbcoeity but edded little to th• yield 

of production eugar due to their ... u aiz• unl••• they edherecl to the aurf ece 
or clean cryetele end created du.t and packaging difficultiee. 
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H •~• not dltflcult to ... thet th• lo. ennge ovenetuntion of •ther 

liquor creeted br perlodlc ayrup eddlttorw •• tKa .. Jor caw• or ti\• very 
leftl) pen cycl• or '7 to 8 houn ao continuou. ayzup f eecllng ... _l"9tltuted. 

The ti• required to boll • atrlka of eugar h either that needed to evep­

ente th• required ..aunt or •t.r bet.ean ayrup Md t.lnal •aaecuite or th• 

ti• needed to fJ?'Oll greln of tl\9 dnlred ab•. A typical 8hite beet sugar 

atrike •kiNJ 1.• - Mauger fn11 fendant ••ed C'Jft be C0111pleted ln about 1.7 

houn if th• atend•rd llquor feed 19 near '70 br1x and • soec tampantul'd dlf­

fennc• axtata between t.olllng at••• and •aaecuit.1 thie in a typlcol pan 

•1th 1.5 aquH• fHt Of hating aurfaca per CWiC foot of pan wolume. With a 

l••r liquor concentration or ln• tempe?etun driving tore•• th• ti• tn­

craHn becaua• of th• nduced evepontlng rate available. L•rg•r gnin n­
quln•nte or h!AJh•r teed cencantntlon MC••••rlly lncnase the nqullWd 

tl• to fon elnn augar cryatab aince the •xl.INI rate et 91011th ia near 

300 t/hr/a2 or cryatel aurf'ec• •re• 8hich l• •••thing ln• than o.&6 ../hr. 

on nch cryatal reca. Thea• value• are for nlatlnly hi9h purity •Yl'UP• and 

the nte dros- con.idenbly •1th ayrup purity. 

At Cu•ncJrhou, th• ayrup fead to "a'p•n. wa• eround 92P and at varying but rel­

atively lo. concentntiona. The •tea• aupply was vary erratic and the grain 

•iz• required ••• large by eoet atenderde. The•• tectara indicated that pen 

cycl•• could be nducad to about 4 hou.e by regul•ting f aad to kaep ayrup 

oversatuntion htgh during th• .. rly ateg•• of each etrik• to increase crystal 

•re• •• taat .. p08•1bl• and then hold -•••cult• ca"81•t•ncy et • rwaeonebl• 

level to proeote it• circulation until f inel level ••• reached. Thie .. thod 

•• .., to •k• th• beat U8a of pan capacity. 

There 1• an al110at unlvereal das11'8 for ao•• one ... ,ureaent thet will lndi­

cete th• beat cend{tlon fer eugar belling throu9~aut each atrike but it now 

•PP••r• to be • rutil• que1t. There are two ••P•r•t• conatl'81nte an the bail­

ing proc•••· At no ti .. should th• onraetul'8tion of th• aoth•r liquor exceed 

the ll•it af the .. taatebl• zone or • new Cl'Op ot 91'8in will fora and, during 

th• growing period, th• ewerell ••••cult• eaneiatenoy or wiacoaity ... t be 

held within li•lte detereined by th• pen d•~ign to .. 1ntain opt!..,.. circula­

tion and •lwing et th• •tari•l being bolled. Th••• U•ita an cla•• to 6~ 

•v•raetuntlon end a crystal yield near i• ot total aolld• in the ••••cult.. 

Ourtng th• tlnel tightening, th• •ryatal yield 1a increH•d to 50 to '°' or 
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total eollde, llut durlftfJ thl• ltha••• oweraeturetlon .,.t •t be ello.ed to 

.. ceed the Mfe ll•lt er .. aterul fine gnln will term. 

Thne elmiple Nl•• en ... , to foll.. lf the t.o lmiportent wrleblee •n dl•­

pleyed t•r ttte opentor'• guld•nce. Me flret "tchn Ovaraetuntfan, putting 

ln th• required tonda.,t eeed or •'J99 when lt l• ln the .0 to~ nnge end 

etert• •YIVP taed •• lt approech•• ~. regulating the teed nte ao the reed­

ing never axce•d• 6~1 When th• ••••cult. "pulle together" •nd th• Conalet­

ancy rlH• to • good wlua (found to be around 6~ at Cuengzhou tor both A 

and I etrike•) he regulate• eyrup f nd to hold it in thl• er.•. Overaatuntton 

will then •lowly '•11 to • ••fe •s or ~ •• oryatel aurfece area lncn••••· 

When ••iau11 level 1• reached end eyrup faad 18 ahut •''• he again turns hie 

•ttention to th• Over.eturetlan reeding which will •lowly 1ncf'8•s• b•C•U8• 

all the water evaporated Ml•t cme troa the •ther liquor. It it nachea 65' 

ha ahould •tart • little .. ter feed to prevent fine gnin roraetlon. •1~ 

lncnaeing C1Y•t•l yi•ld, the •th•r liquor purity fall• •• ahown on dre .. 1ng 

ZA-116 but rather than aet the 11Dniter purity diala tor the ••ti .. ted purity, 

lt h•• been round bett•r to l••ve ttl•• •et for th• ..... cult• purity •nd let 

ttle reeding incn•s• until • •icroacope exe•ination find• the point •t which 

fine grain begins to •OPHr. On the •yrup• being boiled et Cuangzhou, "A" 

•trikes could be •!lowed to reach • 7~ oweneturatlon reeding during the 

finel tightening process without the need tor water eddition. The •a" etrikas 

could go • little higher bec•U8• or their greeter purity drop. U•ually, jU8t 

tt.tore d~,ping, the oveneturetion will begin to fell natur8lly, due to the 

lo.er •wporeting rete with 1ncnaeing conaiatency end th• increesa in cryat.l 

•urfece baing e\ .. ilebl• tor •ucroae depoaitian. 

People yHrn tor • •d•l pettern of overeeturetlon •M conebtency with time 

but thia le not posaibl• due to no'11181 rectory \"Bri•tions in •t•e• pr•seure 

and feed concentration. However. the •il1ple rul•• for observing th• indicated 

~onstNinta durinq th• coure• ot the eugar boili"9 cycle h8w •d• it Hsy to 

train opentore in .. ny •uger producing er.ea of the •orld. 

At Cu•ncJzhou factory, •a" end •e" •trike• of axcellent 1ugar cryetela ••r• 

boiled in •bout half th• ti .. tort11erly required end with elao•t thaontlc•l 

at••• uaes occaalon•lly • little ••tar feed w•• required et the end to keep 

overaaturwtian to •cceptabl• level• beceuse or the li•it•d cryat•l aurteca 

pl'8sented by the l•ftJ• gr.in deeirad for production 1u9er. A decrees• in 
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both bOlllng u ... endlne ••n th• •Jor ot.Jectlwa or thl• project end lt 

... dnorwtret•d that both could b• ecc011pllaheci·•lth • •lf\iD.111 amount or 

eultebl• eddltlonel lnatrument•tlon coupled with •dequete aperetor t19lnlng 

1n their uae. 

Thb proJ•ct only •nbll•d work •t th• CueftC)zhou r.ctory ao dld not giw ~n 

overall vi .. or th• probl.- l~ other tectorl•• or Chlna'a Cane Suger Induatry 

althougn dlacusalona with ttr. Chen Shi•Zhl or the Reaearch Institute lndlcete 

th•t llOat could b•n•tlt tram the observetlona end •Cco111pl19h .. nb at Guangzhou. 

A day apent touring th• newer 'fi~ory at "•i Shan •1th •lftb•n or the lnetl• 

tute abtf under the guidance or /rang, qenerel •na9er and 91r Ho, factory 

euperintendent, CJ8V8 e broader vi .. or pre•ent trends in the induatry. But 

euggeetiona for chang•• th•t could be •d• to i11prova rectory op•?'8tion ere 

baa9d on oba•rvetiona •d• ln Cuaftf)zhou fC1Ctory. 

C. SUCJQaated ehengee et Cuengzhou rectory. 

\>he•e ?'8Co,...ndationa •r• be1ed on th• recent pen teat. and yeara or experi­

ence in •ny beet enct cane auger rectories over the Y••ra. llluch can be done 

to improve day to day operation with •inor cepital outley. All eix pans ehould 

have th• ei11ple vecuu• nguletors auch ea ••ra inet.lbd on #1 end if}. during 

the test work to 11eint1in • steady ebsolute pressure around 115 C•. Hg. Abe 

et ell ti .. s. If all pane er• held and oper9ted et the .... pr9msure, the 

ua1ful et"tegy of cutting over NHecuitea fro• orw to another b gnetly 

•illplif led end bad .. nipulation avoided lr. th• apention. Once the boiling 

ti,.. ~•r etrike i• nduced, even hiC)h•r pen teniperetuna cen b• uaed to •P••d 

cry•t.l c;ro•th •nd boil ahener gnin. Eventually pens can b• bailed around 

125 to 150 ca. Hg. Iba. es higher et.a• temp•ratures beco•• evailebl• to keep 

.. 1aeculte1 in tha llON favorable 65• to 70•c te11perature range. 

2) . 
Effort ehauld be dir•ct~d toward iinproving the 98saecuit• circulation ln the 

pena by constructing proper teed di1trlbutors. Th• present •11ell di•••ter feed 

ring under the center downtake ehould b• replaced by et leeet eight 3 c•. 

Inlet• ln th• botto• on about • 2900 •••die ... ter circle eo that feed entera 

neer the ••11 •ld• or th• calandri• •re• end contribute• to the dealr9d 

out•lde-in circulation. 

iirup feed• et Cuengzhou era ello••d to coal in th• pen •l•r•g• tenke end no 

provlalon le .. de to keep the• hot except tor one tank which h•e an open 
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exhauat ate•• li,.. Thia •• •ad to heet th• •Yru;t ter .,. •r atrib •net 

l11prowd pen oltouleUon in api\• or th• poor teed ring location. l•ricen 

•UCJ•t rectorl•• •ln\aln 119" etong• bnlca in the .,. to 100-C nng• •t •ll 

ti•• ao th•t ayrup •ill '1aah en entering the pan under the cel•ndrlu end 

pravld• good •lxlng •lth th• •••ecult• u •11 • lllprowd he•t.tnnar•r 

tl"Qlll th• bubble• rlalng through the calendrl• tubea. t!eat ln th• p.n •upply 

t8"k8 alao eerv•• to •lt out eny cryatale reNlning in the ayrup• before 

they enter th• ••secult• and i~troduce un.anted greln. Flashing ayrup in­

troduced Mt1r the bottoa of a pan end properly dlatrlbuted can work wondarw 

ln l~roving .. aaecult• circuletlon not only ln pana but in evaporator bodl••· 

5.,.. yeerw ego en evaporator af [uropeen design ••• lnatell•d in a Canadian 

beet auger factory and, ror ~·ears never 1"88Ched design capacity. let.een ••ch 
effect th• liquor ••• tlaahed and the vepor piped to the da."9traa• body. 

The purpose or thla rolly ••• to produce • al111pl• lew•l control tor ••ch body 

wing weir "vertlCMs. [yantually, the line• cerrying tlaahed vapor ••re 

blanked orr eo that th• eo-uaaful vapor and Julee both entered th• da.natr••• 

bodi•• to increase th• egltetlon and haat tnnsrer. Frota then on, th• ayst•• 

readily excaeded the deaign capacity. 

For the ti .. being, ell pan atoreg• tanks et Cuangzhou can be provided with 

p•rforetad live or exhaust ate•• lines near the botto• ac that ayrupa can be 

held near their et•ospheric boiling point. The dilution fro• live ate•m in­

jection ia to ba deplored but will be repaid by the improved h•at tf'enef •r 

and better ... aecuite circulation. Eventually, the tanica ahould ba 9qUipped 

•1th ind~ract ate•• heated aurtaca .. de of about 2.S c•. tubing or pipa. The 

aurface ehould be located toward one aide of the tank bottOllS to allow for 

a downf low eraa et the other •id• to pro110te thermal circuletion. A ai•ple 

"••lf-ecting" •apor pre•sure temperature controller with lte bulb located 

Ju•t over the heating tub•• ia adequate for auto .. tic control ar tank temp­

erature. Th• water used tor holding atrikes or li•iting •yrup avaraaturation 

during r1nal tightening et-.ould alao be •intained •t high te11p1reture for the 

f le1h it can provide on ~ntering the pane. 

4) Consideration ehauld be given to the installation of Overaaturation and 

Con1latency ~onitora on all p•ns, et leaat on those u••d for boiling "AM end 

"8" atrikea and ell aper.ton treined to fallDlf their guidance at ell ti1De•. 

Thi• will do much toward eli~inetin9 the present •••t• of till8 and ateam on 

the pen floor. 



later, th• elec:trlcel output "' U. Conel•tency •ontton cen be conwrted by 

eurrent-to-•lr tnnaduc•n to eetuete proporUonel "•pone• lndlcatlftg or 

ncardlng contrallen cannected to p•n teed valvn •• dncrlbed ln the peper 

titled "SOM Ueeful Stnte9l•"• Thie will •i11Pl1fy pan op•ntlon atlll •n. 

5) [veporetor Control Syat• .. ••H tint irwtelled ln A9erlcan eugar f•ctori•• 

ln th• ••rly 19.0'• pri .. rlly to reduce apenting lebor coat but thla turned 

out to be only • •inar benef lt COlllP•Hd to the lncnaaed capeclty end ec0t109y 

they provided. Their us• quickly ep~aed in • t .. yeer., eo thet no. pncticel• 

ly every plent i• ao 9QUipped. ly .. tnteining the juice level ln .. ~h eff •ct 

at the value giving the beat heet tnnarer, eV8ponting capacity ... •rkedly 

increased. The eyrup leaving was held et e ~onstenl h1sh brlx tor fact.ory 

hHt eco"OllY beceuH • 11&.1\Uple ertect eveporetor HllOWB .. ter f•r •n 

econc111icelly th•n • pen which operates et alngl• eff ec:t. Th• eyet.-s euto­

•tlcelly adjusted ~· enporetlng nte to juet •et the d••nd end did it 

gnduelly to el1•1nete audden load change• on the boiler house, •king at••• 

generation •re efficient. But ll08t i111portent, the eyat• .... intalned constant 

preHuH "'' exhaust at••• and the vapon withdn•n fro11 the eveporator to 

operate p•ns end other he•t usera. No longer ... there COllpetltion far • 

ehere or vupore •• et C>Jeftelzhou. Suddenly thin ••s enough for ell atatlons 

in the factory1 pane could b• acheduled to equeliz• their need for firet end 

aaeond npore. The planta began to ran a90othly and more econo•icelly because 

lo•er preasura vapor could be r.ll•d upon ror the leae crltlcel uses. 

Evaporator control ey•te• •ere not in th• laast compbx elnce each nrieble 

••• controlled in the aoat etrelghtfor..ard ••Y poasibles the Julee leval in 

each body raguleted juice inflow, the concantretlon of eyrup l••vlng the lest 

atr.ct regulated the outtlow. An increase in 1yrup brlx epeeded it• with­

drawal ret• and the resul Ung drop in body level lncreesed th• infla. or 

lower density juice fro• the prev!oua body. The ne•d for 110r• or less evep­

oretion w•• aenaad by • l•v•l controller on th• a"8porator aupply tanks a 

ri•i"9 level gradually incraasad th• et••• fla. until it belenced out.et • 

high•r level. 

Dua to the da .. nd for npora by th• rest or the rectory, evaporating reta w•• 

reduced by throttling the flow of npon fro11 Ind artect ( wually the lo.Ht 

vapor uaad) into the 3rd atf ect celendrle. Thia affectively lowered the over­

all eveporetlon aince lt reduced th• flow to f3, #• and 15 •• well ea the flow 
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,,_ fl end '1.. At lo. ewporetl"I nta, ~int end aecond wpor preaauna 

tend to rlaa rather \Mn tell •• they would heve ~ tr th• aheuet at•• 

flo. te f lnt body heel been Utiottled. To prevent any preaeure varlat1one 

ln the•• uaerul vapon, oontrollen •aauring thell throttled Inlet ataa• 

Md npor valve• to the napectlva bodl••· 

The total evepontlon rroe a quintuple errec:t evapontor rrm which lat and 

2nd vapor en •lthdre•n tor procaas ... 1a equel to lat vapor + 2 x 2nd 

vapor+ S x 5th vapor or nry nearly ao. At very low evapareting ntea, 

efter fifth vapor flow i• reduced to • •lnl_, the eveporetor must atlll 

a~ly vapon and th• evaporation la lat vapor + 2 x 2nd npora 1r there 19 

lesa water than thl• available in th• Juice, .. tar 11Uat be added ta th• juica 

t.nk to eupple .. nt the low tlo.. In the evaporator control ayata•• this waa 

done .,,o .. tlcally by ... ,.. or • trip valve that •intained •inimue level in 

th• tank attar it had fallan balo. th• point that closed the aecond vapor 

valve to third body. It •ould thua •int.in firat and aec:and wapar aupply •hen 

there ... no juice and pick up evaporation again when tlo. ... re•tored. 

Such ayata .. heve run reliably ror •"Y y•~ra •ith only the attention needed 

to cleen heating aurf acea when coneiatently ri•ir19 juica tank level indicated 

that bodie• wan getting dirty. Other.la• they take th• juice available end 

deliver ayrup at the required brix continuously. CuancJzhou rectory would 

banef it fro• the addition or an evaporator control ayat•• •• ao .. ny othara 

heva. But until • decialon la .. da to add auch control, ac.eth1"9 ahould be 

dona to insure a aore reliable tint vapor aupply to the pan floor. 

6) rint Vapor auppllad to th• ncuum pe"8 wrlea in preHura over quite a 

ranc)e .. king it dltf icult at ti .. 1 to provide adequate .. ssecuit• agitation 

and requiring a greet deal or attention to .. intein pan conditione by adjust• 

lng ayrup read r.te. At preaent, when c~eriflad Julca eupply falla, the at••• 

to f lret body le throttled and first vapor pressure talla, at•rvlng the pan 

floor. Thia can be aeally corrected manuelly by 1,.tell!nt • butterfly nlve 

in the approxi .. tely 16" npor line betwaan #2 and #3 and partially cloaiftC) 

it ta reduce total avapontlon 9"en needed. It need not ba an axpanalva C09-

.. rclal valw but can b• •••Uy tabrlcatad in th• pipe ahop. •r. Chen Shl•Zhi 

hac a copy or a dre•ing ahowlng typical co"9truct1on llhich ha• been ueed 

.. ny ti.ea ln conetructlnl) hundreds at vah•• for evaporator contni.. He alao 

haa curve• giviftCJ capacity end unbalanced torque or ouch valvaa. Thay can be 
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..-ltl°"9d •nmlly er euto.tlcally '1 •lftlJ •-rolallJ ••llebl• lenr 

eoton. It tint wpor pn•aun rlan too much '"'"" the wln b throttled tor 
la. awpontlng ntea. th• ......_, et.a wl .. to l•t INldJ 8"9Ul~ be cl•ed 
ea•1w."let to Rlftbln th• ... l•t wpor prneun. 

7) The Cxh~uat It.. lneeun •r•t .. et Cuangznou fRtory - not lrnatl­
gated fullJ eo th••• natn an ..tded to guide lntereeted partl•• contempl11-

tlng better regulation of thl• proc .. e t.cillty. R•••~ly precise control 

or tuit»lne exhauet preeeure can pay dlvld•nd• in brt11 or •b• ••vlng and 
eteedy f er.tory operetian. 

The quantity of eta .. to a turbine varln •1th the 11lec~ric11l power load on 

the genentor and V-e exhaust et11p b uaed prherily to Htlafy th• heat load 

ot th• factory, 11vapentor, etc. Wh•" the heat loed 1e greeter than the power 

load, llw etll• le uaed to •lco up th• def !clency Md •iftteln the pneeure. 

When the GpttOalte candttion 11nw1i. •1th po.er 1oed greeter then h•t load. 

the tud»ine governor incne•e• at... r10. and th11 exC•H exhaust .,.t be 

vented to the roar. One h11t11a to••• thi• loaa or •t•a• ea the venting la 

often delayed until the exhauat pressure he~ rieen •• much •• 1• allowebla. 
Thia b • bad •l•take. At higher beck preHure, the ••tar rete Df th• turbine 

increase• and .. ke• that llUCh 11are •xheuat to 11v11ntually be relieved. It i• 
good economy to .. intein a conatant exheuat pre1eure 11hether .. 1ce-up or relief 
ii required. 

Thi• ••• one of the tint control• el11011t univ•rw•lly adapted by th• 11ugar 

industry In the u.s. •nd tenada. A Proportional plu. Auta .. tic R•aet control­

ler ill ueed to opeNte •t•ggered •Ice-up •nd relief •lwe• •et ea that et •id­
controll•r output both velv•• •n Jwt cloaeds increaatng output opal\8 the 

.. 1ce-up wive •nd talUng output oP•"8 th• relier to th• roor. Th•N ahauld 

b• no deed 11pot b•l•••n •lve acttona eo vel'M po11itloner. are ueed an bath 
for PNCi•• at•ggaring. 

6) Cantl'ifugel opantlon on production ~A" auger could b•netit from adoption 

ef aome pnctt.ee genere.Lly ab••rved in other t11ctorl••· Th• pre11ant h•phHard 

.. ah1ng •1th • h••vr •tre .. from • hand directed ho1• •oulo bit better done 
through t .. or thre11 epray head• fro19 f 1xed poeiUON inalde ••ch baalcet •nd 

carefully directlld to diat~lbut• •••h ••t•r uniformly owr the face or the 

•ug•r c•k•. U11lno ••t•r •lnteined et a very hloh ta11p11Nture, reducee the 
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wlaCMlty of •ah eyrupa lnvlftl) thlmer til• Oft th• 01Yetal eurtec•a• eldlng 

drylNJ end tncrnalng •uoar purity. 

Another good-tanctlae rul•• often ignored in th• centrifugal apentlon •t 

CuaftfJzhou. i• tt.t ell poaelbl• •l••••• be ~tt!t ,,_ the cryetala before 

••h .. ter 1• mppliecll cerblnly not before the besket h•• n•ched •x111Um 

epeect ..... orten ob•ened. Sl11pl• aequenc• tl•n end aol9ft01d valvn C*lld 

••li ~• employed on theao •chl·•• to lnaure th•t pul'CJ1"9 •a• complete beron 
the ed•belon of ... h .. ter on a tl•d interval. The ••• t1•r could •laa be 

ueed to .. itch the curb valve for b•tt•r ••P•retion or 110lasaea and •3ah. 

9) One ... 11 poaaibllity for incrneing th• quantity of production eugar pro­

duced per day ••• noted at CU8ngzhau f•ctory. With no hot elr granuletor and 

a atni.u. or agitation of euger on th• gneehopper eonveyor •• the euger we• 

dried and cool.ct. thu .... re •nr clUlllJ»• or •dh•ring cryatela delivered ta 

th• f lnel acrean. •tcroacop• exaalnetlon or the eugar in thee• clump• ahow•d 

thet the crystal• w•n juat • good •• tho•• ah•ken epert an th• conveyor end 

in the bucket elavetor. Th••• clump• ••n ••sily cruahed by •lld hand preasura 

ao it •lght b• deslnbl• \o add a aoft roller near th• alevetor end or the 

conveyor to provide the amell ••tre energy n.eded to Hpente the clu11ps int6 

diatlnct cryst•ls end .. ke th•• e .. neble ta acnening far production suger. 

10) A• not•d ••rll•r, lt w•• not poaelbl• to detarmlne the origin or th• 

apec1f1cation celling for the l•rfJ• aized production eugar. Equally good 

auger i• Hutlnely produc9d fro• no purer •yrvps •1th grain laa1 than helt •• 

lerge. It •Ould be worth 1nvest1get!ng the poaalbllity or rwducing gnin aiz• 

to around 0.5 .. •A. ~1th preclalon augar bolling ••thods, it i• eeslly pos­

alble to produce au9er el90st fraa of conglo•1ret• grain and the cleen er.a• 
tels purge freely end wash to auger with low color end ash content. 

Production er e•allar grain •lso incra•••• pan capacity beceuse atrikas can 

be boiled to al-oat tt.a ..... cryatel yield ln le•s ti•• alnce th• ewaileble 

cryatal •re• 1• higher throughout atrik• period, ... king for •••ier l"egule• 

tlon ot ayrup ovarsaturetian end .. •s•c~it• conai•tency. rtnel brixing to 

dropping consiatency la faster with th• 1ncre•••d ery•tel en• end 1••• or 

no ••t•r feed la required during thl• pha••· 

Studl•• an thie poaalbility cen beat be undartakan by th• Cene Sugar Jftduatry 

Reseerch Jnatltute. It -..at elao b• depended upon to apreed the word or the 
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ednncea •d• durlnig thn• teete on nner •uo•r bolling technlquea. Advencaa 

t.het HN only •de poealbl• by th• excellent COGP•n.\lon or the lnatltut• 

at.tr end the pcnonnel et Cuengzhou Suger. •r. Chen Shl•Zhl and hla •l'•• 

... ha Cuo-yv. Of'19nlzed th• Mtlvlty euperbly .. 11. surr ..een et ttae 

Jnetltuta. •r. Wang. •r Liang .... Chou. •r wu. ••· Qi not only .upervlaed 

inatrwent lnetelletion but kept th• axperl•ntel fecill ti•• operetlng 

durlnc} th• test period. Without their "9lp tt 1tOuld not have bean posaible to 

aocD11Pl1•h a 11UCh ln eo ehort a tl•. 

[quel thanka en due to th• people •t Cuangz.,.ou rectory tor their whol•­

hnrt.t coopentlon in thla inve•tiget!onf •r. Chun• Technical •anager. •r. 

Huang. Chief Enginear and "•· Ho. Production Superintendent furniah.-d much 

aaalatanca and encourega•nt aa the recurring probl ... ••re being aolved. 

Special ~•nka elao to lllr. Wong •ong-Lfang. head augar boiler. ror hie help 

end petlenca ~• .. upaat hia normal boiling •thoda ln our eff orta to find 

better wld faater .. Y~ to aceo111pllah th• .... re.ult. 

11) Orw other expari .. nt •• conducted. 1110t releted to augar boiling.but one 

that could be ot aaeiatance in juice puriticatl~n. The pH or aaluttons ••re 

being d~t•rmined by the ua• of indlcetore euch •• bro•thyl901 blue by p•riodic 

Checka which waa labar1DU8 and not adaptad to continuous or autometic control. 

for •ny years. HbeUen •ills have used ant190ny electrodH to provide the 

Masure .. nt of juice pH quite aucceaafully. Compared to th• •re modern glass 

electrod•s• ~· antl110ny on•a ere vary rugged. laat lnd•f 1nit•ly, and, 1n not 

requiring 1tXat1c. high i8p•d•nc• empllf Iara h•v• proved to be lkleh -are prac­

tice! for every dey plant u.•. •oat H••ellan •Ille and .. ny beet •uger fac­

tarJea now uee th•• excluelvely. Reputedly. they are not capable or the .... 

degree or accuracy •• gl••• electrode• but than, scale or acUll on either one 

destroy• Its accuracy end th• antl•ony one• ere •••ier to cl•en and ke•p cl•en 

by directing th• ••11ple flo. ecraaa the entl110ny .. tel fece. 

In order to ••• it th••• u.eful unite •ight provide a precticel eolution to 

juice pH .. aeura .. nts to th• Chine•• Sugar lnduatry. one ••• tried for a fe• 

houra at Cuengzhou on th• •ulf itation •t•tion end •a• .. d to work p•rfectly. 

So a cOlllblnetton Anti110ny-Sllver Chloride •l•ctrode end • •ultable lndi,•ting 

empllfier trene•ltter •ill eoon be eent to the Reeearch ln.titute •o they can 

teat it for eultabillty on a veriety of juicea and hopefully find It to be 

• prectical aolutton to the ever praaant pH control probl••· 
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