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UBXM A HARD GLASS I'UBS IN PLACE OF "QUARTZ 

TUBE IM THE PHYSICAL REPINING OF GERMANIUM 

I       /following is the translation of an &r~ 
!        tiele written by Oh'on Ch^an-LI of the 
| ' '  -   Ptrrsies Department,» Banking University, 
s        appearing In ^S^LLJS1^S£J^ISL  {Pbysies 
i        Bulletin.} No 5* ■Peiping, 19oO, page 223./ 
f * 

j '    The general method of physio&l. refining (regional 

': re fining) of the semi »eondue ting material germanium is -to 

iput the graplilt© container' of germanium in a transparent. 
t * j . - 
iquarts tube and process it under high vacuum condition 

I'(below ICf5 Km mercury) or in inertial gases«, The refinlngj 

jprocess consists of beating germanium and making a narrow 

imelting region OB. it by a high frequency ©oil» and then 

imoving the coil by some mechanical means in order to ha?© 

ithe narrow melting region HOT© from one end to the other4«. 

iTo repeat this more than ten tines super pure germanium 
i 

I can\be obtained«  (Purity can reaeii seven 9s to nine 9s). 

I The simple devle® la shown In fig.l.  (If inertial gases 

are used», then the right end of  the quarts tub® should 

have a small hole to let gas flow out)* 
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a. To Vacuum System 
b. C-raphite Container 
c. Molten Germanium 
d. Germanium 
e. Quarts Tubs 
f. High Frequency Coil 

Figure 1 

I     A transparent quartz tube is very expensive and 

under present eonditbn very hard to get» If we do not 
i 
[ 

jhave quartz tubes, we cannot do the germanium refining and 

[thus production and scientific research qill be adversely 

Effected. To solve the present difficulty of the quartz 

jtube source, some experiments of replacing quartz tubes in 
I 
jthe process of germanium refining have been conducted. 

JAfter many experiments, it is found completely satisfac» 

Story. The success of thee® experiments not only replaces 

\the quartz tube and makes it possible to carry out the work 

■smoothly but also achieves economy. 
| 

Water Cooling Type Glass Tube 
i 

( 

!     At first a water-cooling double-layer hard glass 
i : 
-tube is designed for the physical refining of germanium.  ; 

■JThe experimental result shows that when germanium melts,  j 

ithe glass tube can still keep a comparatively low tempera- j 
| i 
;ture and does not melt. Its construction is shown in fig. 
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Figure 2, 

|     Tills type of glass tube satisfies the requirements 

lot  refining work, but its effect is not very good» The 

■flowing water carries away the heat and makes a relatively 
i 

jlarge difference in teaiperature between inside ana outside 

'walls of the tube« the glass tube then ean be easily 

ibroken» and it Is also difficult to increase the tempera- 

|tare of germanium rapidly. Therefore, to keep a proper   } 
I j 

!melting region it is necessary to increase the output     j 
i ■ 1 
(power of the high frequency electric Inductive stove and to; 

ireduce the moving speed of the high frequency working coll.! 

!This is not economical in terms of time and also causes   j 

.trouble In manufacturing and manipulation. 

Vacuum Layer Type Glass Tube 

'     To eliminate the above shortcoming, several la» 
i 
iprovements.in construction have been made„and finally, a 

;double layer glass tub© subjected directly under high 

| vacuum state without water cooling is designed» Its con-» 



fitruetion is shown in fig. 3. 
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Figure 3. 

Inner and outer tubes can be separated, the ends of ; 
i < 

the Inner tube are open, some email supporters on the tube j 

walls are installed (fig.3b). After the tube has been   | 

pumped to a high vacuum, the space between the tubes forma | 

a vacuum layer, heat dissipates outwardly in form of 

radiation, the temperature of the outer tube is greatly 

decreased. Thus it can fcaep a sufficient strength to 

resist the atmospheric pressure. 

With the exception of certain features, it is found 

througn several experiments using this type of vacuum 

layer glass tubes that the effects in germanium refining 

are satisfactory and comparable with that of a quartz. 

However, attention must be paid to the following fact. 

At the place where the graphite container makes direct 

contact with the inner tube the temperature is very high. 

In establishing a melting region at one end at the begin» 

A 
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nlfig, a c«rtaiä'..-felae Interval iß »quired. Soring this - 

time the laaar tub« at&rts to soften and gerne-tat«8 a f«r 

air bubbles (air absorbed by the glass, although they can 

be-purape* away quickly, they will aff&ot the purity of 

g«rmaniua to .••rtaln extent)» &R& the inner tube will bend 

&©wir#s.rd» If the bending ia so lars® that th© ianer tube 

contaots the outer, tub®» th<es the outer  tube might also 

b© »ftened and be broken by th® Ataoapfcarie pressure, TMs 

is th« thing tp.wateh« .Thor» are two m&Vm&.@  tö prevent 

thla ^«zoesalv« b®-ndimg/, Jhe first one Is to change, 

the position of the inner tube &®&  to male© the-äotmard 

testing ■ upward after the tube has been ueod fop one or 

two tin«a, a»a to mo TO . th«'graphite oontaiaep .in order to 

STSid repeated us©'at. the earn® place«. But this mstmipu« 

lation'a relatively laooirrenient« The aeooad method is 

to put many sail hard glass tubes usder .the graphite  . J 

container (if small quart« tubes or quart» fragments are | 

•used, th« res-alts are even better), so that it üöBB  uot 

haTO direct c#fitaot with th« Inner tubs which will then , 

not bend« Tb.» latter method is rel&tiir&ly »inpl« and 

conveni«ntt and can guarantee th&t th® gctnaaniua purity 

is not affected/ (it is «specially so if small quarts 

tubes or quarts fr&goumtB' are pat under the eontalaar) * 

'This work h&s be@a tested bj th« .s«nl-ee&Auotins 



*w^f+a*w**Mmna 

I 
-saaterlal plant of our school for a long time;  results ar© 

good, •.-'Hie refined germanium purity .reaob.es eight 9s« 

Heacsat  it is poGltire that hard-glass Uibss can be used   ' 

lii pläee.cf quartz tubes In the physical refining of • 
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HOW WE UKDEMÖOX A -TBEKENDöUS PBDSRÄM 
Of SOlKMTXFlö RESEARÖH 

[Following is» the translation of an article by 
fsou luang-hsing of ill© Ac&dsaaia Siaicass Eweishm? 
Branch, aope&rine in Wu-it J'ung^pafi, (Ptarsioa 
Bulletin),  peipikg, Nof?»  1^0,  page 224-22J5 and 

in the  »great Leap Sbrwfcrd8 of 1959,-wider the glowing ligrt 

of ths General, Line and the leadership of the Party,  our Institut© 

has vigorously proa»ted the acleatlfic research progress with great 

euccese.    Before we talk about our scientific endeavour, let me first 

say a tw mrd,s about the past and present of our Ktreiehow province. 
1 

J Before the liberation,  iterir^l say lag in' Kwsiotoowi  "tfeather 

is ne*er fair for thr«e «oiitinöoü»--äay»» 3*»d is never plain, within 

three li and nobody has three f«a of silvori-?    These words indeed 

reflect    the living eoaditiono of the people of Kweicnow trader the 

exploitation of tho Roowintaag reastion&ries and the landlord class. 

At that tiaie, Ksroichow d;M 'rio* produce a single chin of st»el«    An 

eighth-year   old girl la the . village could not m&. ittford to 

We-a pair of trousers to wear,    Qa that kind of oeonomio foundation. 

Boisntlfio research was completely out of question.    But everything In 

'Swoiebow has changed since the 'liberation.    Industry has dwelopod^j 



_i™„ •  —  •—--    ^       - produces 

Living conditions have bean improved, greatly. Kweichow today not onl; 

!■       steel but also machinery and heavy equipment. The science 

undertaking, is being rapidly developed. Our Kweichow Institute of 

the Aca&eeda airdoa was established in lato \9yS> on "the foundation of 

former Kweiohov? Industrial Comprehensive Research institute. 

Our- institute is the product of the "Groat Leap Forward". 

irlodid hot have a solid foundation« But with this help of the people 

of Kwelchow who responded 'to the call of the party we havo grown up 

amidst difficult conditions» 

Fiyfitj we had mat numerous problems since our establishment. 

Our technioa'l strength was low at the stai-t. tie  took over about 40 

persons' f roia the previous organization» . Among theai the majority wae 

young and inexperienced. And our newly recruited personnel were    ,j 

mostly collogo and high school students. We did not have specialists i 

or researchers and so far wo have only two college graduates. The   ; 
i 

rest of our personnel were college sophomores and juniors and nigh  • 

school students. Therefore our technical standard was quit© low.    i 

Second, we had serious problem in obtaining equipment. The   j 
i 

number of equipment left over from former organization was few» for  j 
I 

instance, our testing laboratory has only one taetallograpläc nicrc-   j 

scope, one all«purpose tester and one material tester, They sore    j 

|called by our comrades as "throe treasures" which indeed were treasures! 

[to us. 

ye also lacked books "and reference materials,    y/s> started to 



acquire books after th© establishment of our institute. At Ishat tin© 

w© did act have enough epaca to strateh out» Books purchased ^srs. 

not cataloged» aspsoiglly foreign language books. W© did not h&f© 

Ohiaes« and foreign pmMiefttians and magaainös until early 1,959. Of 

cour-so these situations could not 'satisfy the deraand of various xmits 

aa& -research projects« 

Our hcrasing problem became aceut© with the expansion of our' 

| institute» A  small mess hall was converted t<?' living quarters for 

almost & hundred, msn. An outdoor grape rack was ooaver&od to a rest 

room. 

IBad&r these conditions eo^ld' scientific res®areh."1>© pronaoted? 

Some eosrads® had said:  "fitfe littl© rrfsroao© aatsrial and little 

apparatus and without the advice'of special ist 8$ out «ork will not .get 

J anywhere."    Bui the- staff and workers of our institute exsroisod 

their utmost ability and followed tke^priaeipl© of "do ufc&ifiwr can 

be dose tisder the cirewsetaaces8 to advance the seisstific research. 

W© had m©t eonstdsrabl© eueeeas.-' Our ohe»ieal ®agi&®£>riag department 

had extracted' rayos fsom the oomjs stock*    Our-electrical machinery 

deparfc&est has trial.constructed th© Ratio»?& first siaglo phas©       * 

direct ourrent generator.    Our testing laboratory has prod»e«d east- 

iron eui table for making, rail road track fron th© natiTe-a&d© iron. 

Our ohes&cal enginesrings, jaotellurgj1"-: aÄ.4 tp%sies departments hairs 

jointly completed th© task ©f extracting gisrra&nlaai from lead and sine 

or©83 etc«- 
SW»*»*'lt»if»riW»1^«B«Wl^ll»iXSE<W**'«1«^ MtN-wmcwcai** 
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$atura3.1y> v/e had to put in a lot of effort to a.chieve these 

results under the circv^tanee-i    Then hew did we overcome those' 

difficulties and march forward in the scientific undertaking?    For 

a (w^prohensivro look»  let me tall you isy parsons.], experience on the 

refinery of gerssaaiuKt as an exaiapl©. 

Since the start of refinery of germanium in 195>3? we had 

failed aiany times.    But under the leadership of the Party» our 

gcraaniua refinery team finally eucceeded in the production of 

go.rmanium.s f»EX   email quantity to largo quantity, from trial basis 

to plant production..    Now we have already established the process and 

at- the »;aae time the knowledge end techniques of our technical 

personnel were raised to a ne*r level. 

Jn this task,  the leadership of the party had a decisive effect 

on the progress: of the project«    During each stage ,  the guidance of 

the Party played important part in solving       many problems» 

Frota 1956 to the spring of 1959* we had-been trying to extract 

germanium from yen-tao-hui   (siaoke-black?}.   But due to a shortage öf 

raw material, our development was retarded.    After the party 

organ found out about this, a nass discusaion was encouraged to find 

a new way out.    Soon a cooperative effort-, was organized by the ehemicajl 

'engineering» metallurgy and physios departments.  T3ie final   decision 

w&ß the substitution of yen-tao-hui with lead and zinc ores,    Jhtis, 

the work regained momentum*    Because our province haß a large deposit 

of lead and zinc ore,  once our process is established we could prod««© 

10 



How the Party helped us in solving difficulties?   Let &.& gjy&,. 

you 6ji exassle.-   in l&ie November of 1959» our distillation of 

chloride was ¥®ry unstable and the recovery rate was low.    Sometime 

the distillation did not yield any gem«»i» tstmchloride.    Our 

comrades becte»'pessimist!« because time was running out«    At tha.tL...s 

time We had finished only cm© third of our task for the fourth. 

quarter*   'Fortunately the party fouud out about this sad aeotings» 

coiiferonces and discussions were called»    Our faith «as reestablished 

with the organization of coordinated efforts© march on this front. 

Under cooperation of our ©ossrados, our key problem was finally solved, 

and our taefc was tiluniphantly fulfilled itea .-days ahead, of schedule. 

Seas rally speaMftg»  w© all fösl that without the gulianca of ih© Party, 

wa could nevsr achieve the result,    Tberafor« the completion of our 
made possibleby 

j-ro3©et was     / the leadership of the party» 

fha execution of "task carries cours»8 s».d  "do whatever can b© j 

do a© for the scientific ras&arch voider the circumstance'' was the 

second öxperieacte of our success.    Whoa vre started the refinery of 

gemmiiiffij we first set our target and our work was directed toward 

thai end.    Once the supply of yeis-tao^hui »as in question, w 

naturally set out to find a more abuadaaoe raw material»    Under the 

guidance» of this kind of thought, we quickly solved the problem of 

raw material,    toother example was the production, of ten gras»of 

gessoamium in ten days as ordered by the party to participate is. ah 

11 



exhibition in poiping by our coaradea, it was a difficult task but 

our CQtor&dss accepted it without ras er/ at ion*. With hard work arid 

^toggling day/5 and nights* we finally completed the task. Hot only 

that-, vifch the progress of the work our technique in the refinery 

of geaaanlitnx Improved. 

W$ also realized that it .ie important to take tho line of the 

wass-sos. Vie had only more than t®n persons in our team; three college 

graduates, one high school student and the rest workers. Wo had only 

one' young enginoer-. Tho avsraga age of our tea», wxs  20 years and 

none of us had ai?y experience in, tho refinery'of geaaaaiica. With- 

thie. kind of technical strength, we could not have gotten anywhere. 

But with »ass novsment» such as "battle for three months", "battle 

for second quarter1', "battle for second quarter accomplishment as a 

} contribution to the July let", "battle for third quarter aceoaplioh» 

netxb' ae a contribution to our national day" and "battle for fourth 

quarter accomplishment to let us stop into Ipoö ahead of schedule8 

as urged by the. party» wo mobilised cur comrades in a a&ss assault ■•on- 

our problem and resulted in the solving of technical and equipment 

problems» Our finding which resulted in tlie substitution of yen~tao- 

hu.i with lead and sine ore3 was also the result of taking the line of 

the masBse. When the work stopped nobody knew hew to handle it. We 

mobilized all of our comrades to cheek tho reference materials 

thoroughly until we found out that lead end zinc ores contain larger 

quantity of gezia&nium» Moreover, our orevines has large output of  J 

12 



th©8© orfts«    W© tested the sssr.pl es &tt«L forawl thorn coataining gemvolAss 

in considerable' quantity*    Our decision was then aiada t© «s® thesa 

ores,    Bat ho¥ to .do i V acme of us was too clear» The process 

j desserlbed. In the book was a gaaeraX idea»    Therefare we agaia. fe&ld . 

KTffiiorous discussions which resulted in the adoption of a, process 

sia&lax to the on© used to extract germanium, ftorn, yea-tao-bui.   Many 

| technical proVlass wer© selred in the sass way.    IB. gpn&mlf our 

vigorous- promotion of ss&ßs moveia&nt: &&s helped us to oforcom» 

teshaical, arid equipment difficulties. 

This- practicing of principles life "cemstolidation'of native aid 

■foreign methods8 sad "walktög-on-two-legs8 was important tö the 

success of our solving of equipment problem»    Our refinery of geßaaßiwk 

\ last ye-ar was dons by "natiire thiags8 and "native and foreign* 

I eguijmant»    For iasi-ane«^ w® did not fcav$ filtering ©quip*®8* a* tfaa^ 
i    ■ ■ 
| iias«    ¥e used a riee sisire with a filtar5,Bg paper to do the job.    We« 

j ccmld not gat t&nnic acid but ws «axtracte-d' it from galls*    Vie used 
I 
coa), fuxmce instead of electric furnace, «s used ordinary iron pot 

to mk&  a?iBoeatratioB of liquid» Frost, the stass&poini ■ of our currant 

production, we b&lioye that theses »tho&s aot only ßimpl® but also 

«ff©etive ssC:icosfefüi.g-;lesis. We believe that if we did not emply thes< 

»stive methods and equipment «@ could'sot hats produced anything.- 

therefore we "think thai the consolidation of native awl foreign method 

and equipment should warrant special attention especially to those 

waits poorly ©quiped like us»- This example should ßileae-e those «ho 
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thought thai sciekMfio resaarch iß impossible with "poor equipment"» 

finally I would lika to say-a few words about the hard working 

spirit of ouy öo.ti.:radotr and their Aevotlon ■ to. :,tb.oir tasks.    At fir et 

th«y b&d v^ry litfcle idea about the reflnory of geraianima.    But once 

the Party pointed out "the direction* they Qf£ not afraid of anything 

but go ahead to «halloage the difficulties whatever »ay be.    She fir si 

time they efrfcaiiwd ge*sa&Riusi from, yon-iao-hui, they could only eae it 

in thö Eiicimsoopo.    But that did not discourage thesa but mada thsa 

work hardar until the victory waa won.    pi our 'diffusion process our 

*ch*in~^h.|tt~X^i"was.&böVO 85 percent and the saa responsible» for this 

iaehi&ic&l woxic vms only a high school aiudoat»    Oar working conditions 

wer« poor but BO body had complained,    sä a Worked hard and worked long 

hours,,    Somo of our coiara&os worked ia the daytime end returned agair 

in th« evoatog.    Shis ie why w» could achieve great results in tha 

|  sciaßtixlc research even undo? euch a poor worlriuag conditions», 

We ha'*?'® a dsep conviction thai if only we could carry out the 

spirit of the ööner&l Line and rally around ths party and vigorously 

I .pmssßtitig seftS3 jfioYsaeat, ve could do a great lot for tho scientific 

rs-saarcl'u 4 

Jn our one yearns work, wa bad gainsd considerable experience, 

But we realised that atsoag the nationa.l-vsei<3Zitifie institutions we> 

are ooasparativeiy a,poor.on©»    Although ws> had some accomplishments 

during l$fr9t w© eho«ld"!-keep up cur vigilance end work for a better 

ac&5.eTr«aant in iS^Q's scientific research progrosu 

|hnp,iWl*i* 
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'fhs abova is isy personal opinion,     I vieiao&Q cocaer-v, a.na 
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