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. UTILIZATION OF WASTE PRODUCTS £S INSECTICIDE AND FUNGIGIDE

[ Following is a translation of an srticlé in Huahsueh

Kung-yeh, Peiping, No. 8, 21 April 1960, page 13./ . .

Research has been undertaken by the Soybean Research Division of
the China Agricultural Science Institute on the effectiveness of insecti-
cidal and fungicidal power of 20 kinds of industrizl chemical waste products.
Their determinations showed that the utilizstion of these waste products
constituted a vast latent power in preventing plant diseases and insect
control. ©Nine kinds of waste material, such as liquors from the filtration
of fatty acids, waste liquors of p-nitrochlorobenzene-o-sulfonic acid,
o-aminoanisole, o-nitroanisole, filtrate from p-nitro-anisole, waste
liquors from aniline, No. 4 mixed waste liquor, 2-aminoenthraquinone, p~
nitro-sodium phenolate, etc., can be diluted with water in verious ratios
and applied directly, possessing insecticidal power of 80-100% and fungi-
cidal effectiveness of 90% with no texicity. The preliminary results ob-
tained by the Soybean Research Division of the China Agricultural Science
Institute are therefore valuzble.

Results of Determination of Insecticidal and Funzicidal Effectiveness of
13 Kinds of Industrial Waste Materials in Insect Control and Prevention
of Plant Diseases
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o-nitroanisole 200
500
p-nitroznisole 500
filtrate 1000
Aniline Wsste 5
Liguor’ 50
p-nitro-sodium 10
phenolate .. 100
No. 4 mixed waste 50
liquor 100
2-aminoanthra- 50
quinone 0
Mixed nitroesnisole 100
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Calcium nitrate 100
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| NEWS BRIEFS ON TECHNICAL 'Rmvomﬁd;v

[ Follow1ng &re translations of various items compiled by .
. the editor in Huas~hsueh Kung-yeh Peiping. No. 8, 21 April
1960, page 26_/

Collection and Recovery of Weter Condensed from Steam Cerried Out by
Kirin Industrizl Chemical Company s Celcium Carbide Factory

. The collection end recovery of water condensed from steam is of
grezt significance in the modern thermo-electric plant. In the interrelsted
chemical enterprises, high purity water from such sources is demanded. Con-
sequently, the task is a difficult one. However, under the leadership-
of the factory Party Committee, by fully developing mess cooperation and
all having one thought in mind, concentrating all efforts, tackling the
problem as if it were "a big campaign," water was recovered and its quality
was raised to the approved 1eve1 within two months, Results achieved
were unprecedented,

The actual methods used by the Celcium Cerb1de Fzctory of the Kirin
" Industrial Chemicals were: (1) controlling water recoveryrengineering
work; (2) controlling recovered water quantity; (3) controlling recovered
water quality; (4) controliing recovered weter quality research. The
water transport problem was first met end its quentity wzs increased by
connecting 211 branches to the mesins. In the past few monthe connections
were made with 23 sources for water which originzlly were drained into
sewers. In connection with the recovered water,anslytiecal work, the analyti-
cal laboratory of each workshop analyzed the water from its branch line.
Besides that, the water-steam snalyticsl lezborsbory in the factory daily
analyzed samples from the main outlets of each and 211 of its workshops
-and those from the pumps depertment. This measure fascilitated zdoption of
appropriate action when the quality varied. Beginning in Jznuary, most
of their recovered water hes been directly piped to the de-oxygenation
unit of the thermo-electric plant, thus meeting production needs.

In order to raise the quelity of recovered water through numerous
tests, they disconnected sources from which the water was beyond treatment.
At the same time, all water taznks which could be improved were examined
end rebuilt, thus extensively elimineting steam and water leaksge. These
measures reduced the oil content of treated water to one to four ng. /liter,
which met the basic requirement in water supply.
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Gains Made by Autometic Production

Automation has materialized at the Hunan Agricultural Chemical Factory's
lead arsenate department. A whole set of push-buttons have replaced heavy
manual chores, The orig1nal lzbor force has been reduced from 12 to
three and production hes inéreased four to five times.’ ‘Aside from saving
a large amount of iroen tubee; cérami¢ switches, dem switches, etc., and
other 1nstruments, 1eed poisoning has- been prevented. Workers of -the
Shao Yang Carbon Black Factory's. high gbrasion: cerbon black department,
through intensified, similtaneous designing, research and sction for 24
hours, have also converted production into autometion. . Production has in-
creased more than two times znd an income of over one million yuan has been
created for the country.

Remote Control in Ethyl Acetate Productlon Materialized

Although the Harbin Chemical Industry Workshop is & small outfit,
its staff is still highly ambitious. For example, their ethyl acetate
workshop was completely masnually opersted, However, after two months of
rebuilding, the transport of raw materiszls and products has been channelled
and processing has been automated. The labor force has been reduced from
ten to seven. Recently another story was added on top of this workshop and
the entire production process is now under remote control. By operating
the various instruments.and pushbuttons on the platform, the whole pro-
duction system can be controlled by only one workman.

Bright Lights, Roaring Machines in Shafts after Facelifting Reconstruction
under Technological Revolution Campaign i

Miners at the Nan Yu wOrkshop of the Taiyuen Iron Pyrite Factory
intensified shaft revolution and cempaigned for mechenization and semi-
mechanization. Shafts have been widened and lizhts instzlled. Now the
shafts are neat, wide, well-ventilated end illuminated. A 30 horsepower
eir compressor has been installed, and pneumstic drills have been employed.
Carts for transportation have replaced human and animel labor. Hammers
and pick exes heve been basically replaced in mining. The number of
dynamite holes drilled has increased rapidly from four to over 100 per eight
hours, thus raising efficienéy more than 25 times. At the seme time, -~
transportation eff1ciency has also been ralsed five to six times,

Kaifeng Chemical Factory Strives for Remote Control

Up to 25 March, mechanization end semi-mechanizstlon et the Kai-
feng Chemical Factory had reached 80% of the goal to be attained before
1 May, as set forth by the municipal committee, On the basis of this
success they strove for even higher goals and enhanced technological
revolution. After working for five deys end nights the remote control
system was adepted in controlling electrolysis trough, voltage and liquor
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level 1n'their electrolytic procnssing section. The labor force per shift
has been reduced two-thirds as compared with the number originzlly planned.
Moreover, health hazards of chlorine gas have now been elimlnated.
Sucdesses in Attempté to_Producé Lerge Vgg;eties of New, Products and Per-
fecting New Techniqges Attrxbuted to Ngggjng Phosphates Fertilizer Factorx

In the course of the technologiéal revolutlon campaign, Nanklng

‘PnosPhates Fertilizer Factory has undertaken, on oneé hand, the mechanizing,

automatlng, and linking of production.' On the other’ hand, ‘they have
attempted to produce new products and tested new techniques. Satisfactory
results have been obtained in both projects. Up to the end of March they
had successfully produced 115 varieties of new products, which is three
times the number of new products made last year. Also, 25 items of new
techniques equivalent to four times the total number of items last year

_have been tested and perfected,

Attempts in producing these new products were based ‘on the needs of
the country and the utilization of diversified raw materials. Work én new
techniques followed the aims in solving key production problems, increas-
ing installation capac¢ity, and raising technicel standards. For example,
recently they pioneered the use of electricity for defluoridation in this
country. Small-scale tests in making phosphates by using cyclone mixer
have been basically successful. The new techniques involved in producing
high-girade cement by using yellow phosphorus residue from electric furnaces
have been perfected. The recovery rate of fluorine will be raised two
times. The conversion rate of superphosphate will be raised to 95% from
the present 75%. These advances will largely raise the quelity and in-
crease the production of superphosphate. High efficiency phosphates such
as triple superphosphate, ammophos, sedimentated superphosphate, etc. have
been successfully produced on test scazle production. These types of
phosphate fertilizer have over three times the efficiency of ordinary
superphosphate now in production,

Chang Chou Chemical Factory Adopts Bubble Drying Tower in Drying
Chlorine Gas

During the technologicel revolution campaign we have adopted the
advanced experiences of the Shanghai T!'ien~yuan Chemical Factory in drying
chlorine gas. In fitting into our installations and processing patterns,

a bubble-drying tower has been built by native methods replacing the
original ceramic spraying absorptlon tower, The advantages of this tower
are as follows::

1. Simple equipment which is easy to build. Our tower was built

by native methods with used meterials and, in addition, 250 kg. of four
mm. steel sheet, some high melting asphalt oanly., It was completed in two

days and production began immediztely. It has saved the operation of -
the four original ceramic spraying towers and three anti-azcid pumps, and
also occupies less than one—flfth of the original area.
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2, High efficiency. 1In adopting this process, the direct contact
area between chlorine gas and the coollng water eirculating in the dpposite
direction has been incréesed, thereby. increasing the amount of chlorine
gas for treatment to ten tons daily from six to seven tons in the. pest,

The water content has décreased: percéptibly from seven ten-thousandths to
‘léss than three ten-thousandths (under extremely cereful control, the
water content of ‘chlorine. gas tan.be kept steadily at two ten—thousandths).
Consumpt ion of sulfuric acid haS been reduced by two-thirds. - Besides
saving the use of anti~ac1d pump operation. control is more convenlent
-‘and this greatly 1nsures an even production rate. - .

Reforms in Technology and Processing Methods Reached 67% at Hai—ning
égricultural Chemlcals Factory

Big achievements have been made by Hai-ning Agricultural Chemicals
Factory during the technological reform and revolution campaign. Mechan-
ization and semi-mechenization reached 85% in their whole production pro-
cess,

The charaoteristics of the double revolutionery campalgn carried
out by this factory were the extensive technological reforms based on key
production issues. Among the 1280 reforms which were adopted, 67% con—
cerned production technology and processing methods., For example, the
glass rod has been replaced by the metel rod in the Ti-pai-chung type
mixer, This proposal wes made by spotting the key issue, in this case,
that glass is easily breakable. Similarly, to meet the coal supply prob-
lem, & "sulfur-burning method" was found in the production of hydrochloric
acid and coal was not used.

Other Teohnologlcal Reform News

1. “The copper-ammonia liquor employed by the Nanking Chemical
Industries Company for the manufacture of synthetic ammonia used to be
prepared from electrolytic copper as raw material in the past. Tests in
using copper ores in plaee of electrolytic copper have now succeeded.

The substitution will save 20 tons of electrolytic copper per annum for
a 100,000 ton-caepacity synthetic ammonia plant,

2. Waste ammonia, a by-product in the production of sulfanilamide,
was used by the Tung-pei No. 7 Pharmaceuticals Factory to produce ammonium
sulfete. Two hundred tons of this meterial can be produced annudlly.

3. Rubber tubing has been used in place of seamless steel pipes
in piping natural gas across the Chiarling River by the Hsi:Chun-Pharma-
ceutical Factory of the Chungking Chemical Industries Burezu. The achieve-
ment facilitated the general use of natural gas at this point and also
assured an earlier production date.

L. Rubber tubing, rotary pump, a type of non-metal fluid transport
tool, has been developed by the Hue~ching Pharmaceuticsal Factory of
Tlentsin. This type of pump utilizes the rotary action of gears in com-
pressing the rubber tubing, thus transporting the fluid. It has &
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capacity of five to six m3./hour znd the woutlet pressure is above

three ke, /cmz. (equivelent to a lifting range of over 30.m.) A 0.6 kw.
motor is required for its operztion, and the tubinb does not need to be
filled with fluid at the start of the operation, i

3, 1In the production of benzanthrone &tjthe No. 1 Indanthrene
Workshop of the Kirin Dyestuffs Factory, conﬁenéation was carried out
with the starting meterials, thus saving four steps, i.e. dehydrsting,
desalting, filtration, drylng, etec. At the same time, production capaclty
has been raised four and a half times over that of the originally designed
by employlng hiah—efficxency catalysts, raisinb steam pressure, and -
changing reaction temperature.
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[ Followzng is the translation of various items com="
. piled by the editor in Bua-hsueh Kung-yeh Peiping, '
No. 8, 21 April 1960 pege 34/ ‘

An All-GlaSS Processing Unlt Built at Shanghai No. 2 Pharmaceuticeal
Factory

An all-glass equippéd processing unit for meking Vitemin A has
been built at the ShanghaitNo. 2 Pharmaceutical Factory recently. Glass
apparatus, tubings, and other glass equipment totalling over 2,000, l.e.
reaction vessel, evaporator, elevated trough, centrifugal pump, were
built.

It is known that in the course of Vitamin A production the resction
temperature varies greztly and is carried out under certein pressure.
However, under the progressive aid of the Shanghai Glassware Factory,
and throvgh our joint research efforts, the problems of materials,
structure, and production were solved and an all-glass equipped process-
ing unit suitable for producing Vitamin A wes successfully assembled.

The completion of this all-glass unit not only saved 15 tons of
steel building meterials (including one ton of stainless steel), but also
facilitated the production of Vitemin A et an earlier date. The product
obtained contains 10,300 I.U, per gram.

A Non-Metallic Automatic Flow Line Constructed at the Shanghei Synthetic
Resin Factory .

Under the direction of the Party end with the self-providing spirit
of the workers and technicians at the Shenghai Synthetic Resin Factory,
trimethylamine has been produced by using native methods and non-metallic
equipment,

As described in the literature, production of trlmethylamlne is
generally carried out under high pressure, thms involving the need for
autoclave and equipment for fractional distillation under pressure., It
is calculated that 30 tons of steel building materials are required to
build a plant with a dzily capacity of one ton. The Shanghai Synthetic
Resin Factory, through various tests, finzlly adopted a new method in
which ceramic vessels and plastic materizls are substituted for metals,
and glass tubing replaces iron tubes., Addition of raw materials and
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withdrawing of products are channelled; reactioh temperature is automasti-
cally controlled, thus resulting in & non-metallic flow line in produclng
ion exchahge resins.

This set of non-metallic equipment bullt by native methods affords
simple and convenient manrpulation and saves labor. At the present, this
section id coritrolled by only one workman. Ehe quality of trimethylamine
produced meets the requirements. this assuring mass productlon of ion
exchange resins. .. . i L

T1ien-yuan Type 60 High Pressure Anti-Acid Oeramic Pump. Developed

‘A high-pressure anti-acid- pump, the T'ien-yuan Type 60 designed
by T'ien-yuan Chemical Works, has been successfully developed. Operation
tests proved to be satlsfactory. R,P.M. 3,000/minute;  1ifting range,
45 m. (water column); 1ifting cepacity, 400 1it./sec. ' Its efficiency is-.
nearly three times more than single stage centrifugal pumps. Many ad-
vantages dre atbributed to its construction: seeled type of casing pre-
vents shettering of blades; its anti-acid property is higher than that

- of stainless steel' its coSt‘is one~third of those made with stainless

steel.



USING LOW-QUALITY ORESJiN BRODUCTION OF CONTACT SULFUR. -

€

[TFollowing is a translation of an article in Hua-hsueh
Kunz-yeh, No. 8, 21 April 1960, pages 40-41.f

n L

" Editor's Note: Using low sulfur content, low-quality ores, and
powder ores in the small-scele ‘contact process has much significance in
the further realization of the power of that process. The abundance of
large area small-scale sulfur production demands widespread sources of
raw material as ‘its strong guaranteée, Therefore, simultaneous with the
improvemént of production and increase of output, the active research
in the utilization of low-quzlity ores and powder ores is very important.
Our goal should be from high production to higher production with the
widespread utilization of loczl low-quality ores and powder ores to reduce
the transportation of raw material and lower the cost of production.
Although the two papers presented here are not very advanced from the
viewpoint of daily production level (1.5 to two tons at present), their
preliminary experiences have proved that it is possible to use low-quality
and powder ores in the contact process. Hence we present them here for
your information.

How to Use Powder Ores in Contact Sulfur Production
by the Kiangsu Hsin-hai-lien Chemical Industry Buresu

In the contect sulfur production of the Red Flag Chemical Factory
in our city, the substitution of block ores by powder ores has succeeded
to &z definite extent. According to the preliminary conclusions of that
factory, the mzin experiences are as follows.

1. Make balls with powder ores. The bells must be tight, dry,
and unbreakable from a fall of l.5m or endure 50 to 60 kg. of pressure.
Water content should be 0.8% to 1%. Thus, burned under ordinary burner
temperature, they are easy to burn and herd to break, and retain ball
shape after burning.

The diameter of the ball 1s zbout 30mm. The finer the powder the
tighter it should be pressed. If some coarse particles are mixed with
the finer ones, they should go through a sieve of 40 sieve eyes. The
humidity also affects the tightness of the ball. In meking balls ebout
5% of the water should be added to the powder so that they will stick
together when molded by hand. Too little water will result in a lack of
viscosity, and too much water will result in easy breaking when dry.

After the balls are formed it is necessary to dry them to 1% water
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content. The methods used by that factory are stinshine apd baking. In
baking, the heating should be gentle and slow so that the surface and center
can attain the same degree of dryness without damage to the surface. - The
temperature of the baking room in the-factory is kept at. 100 to 120°C,

2, Observe the principle of - "gentle stirring. gentle turning, and
even loading" in manipulation to-adapt to the pecullarlty of the. burniug
of ore balls. Even after complete burning the balls should still'be kept |
in good shape to prevent the adéfimulation: of powder end keep the burning
normal,. Gentle stirring is to pry and stir gently beﬂpre loading; gentle
turning is to turn the burner bar gently, especially when’ tha temperature is
irregular, the materizl layer under 40mm., gentle turning- 'is- very Amportant;
even loading is to distribute the raw material evenly in the _burning chamber.
If block ores are also used at the same time,; they should beput in first -
to hold the ore balls and keep more interstices. :

In using powder ores, whether it is necessary to use, block ores at
the same time and how much should be used 211 depends on the sulfur content’
of the raw material and the breakage of the ore balls during burning. When
the condition of equipment corresponds with designed condition, the tempera-
ture of menipulation is normal, and the sulfur content is relatlvely high
in the ores, the ratio that the factory used is Powder: Block_— 3-5:1. Be-
sides, in using powder ores, it is necessary to strengthen the dust removal
operationin order to avoid further blockage of catalysts,

JHow we Use Low-Quallty Qres ;n.Contact prooess -
by T'ang K'o~hui of the Anhwei Fuﬁvang Chem¥oel Factory

The 400-ton local contact sulfur‘productionAwas originally designed
to use block ores of above 30% sulfur content as raw material. However,
ell the ores that come to our factory from the mine which is facing. the
mountain are common ores (that is, powder ores mixed with block ores, with
a sulfur content of 11% to 154). After many hard trials, we have accumulated
the following experiences.

l. The combustion of low-quality ores. Due to the low sulfur content
of the low-quality ores, they are hard to burn and the burning periods are
short. Based on this peculiarity, in the beginning of the process white
coal or coke should be used to raise the temperature of the burner until
the temperature is high enough and the burning is complete; then the ore is
put in. To facilitete the burning, the size of the ore should be smaller
than 25mm. The loading of ore should be controlled according to the prin-
ciples of three less, one more, and two often (less for incomplete burning,
less for back smoke, less for low conversion rate, more for normal working
conditions, often in loading and often in removal of ashes). In ventila-
tion, the principles of two open and one closed (open for high SO concen-
tration in the burner and burning imperfect, open for blue flame after
loading, and c¢losed for low gas.iconcentration and red flame) should be
observed in order to assure a better burning for the rew material inside
the burner,
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. 2. . How rapid koading -is achieved. There are some close relation- .
ships between the speed of loeding and the gonéentration of gas and the
temperature of the burner.. If loadiﬁg 48 8low, a huge amount of cold air
will rush into the burner and reduce the doncentration of S0s and lower the
temperature.  Our factory uses the nébhod of Yeross- cooperation, cycle
manipulation" which keeps the Joading time to about one minute, The details
are as follows: (1) Compléte readiness (=1l ore- containers are well filled,
all instruments in conventert places 8o that whenever ores are needed they
are always handy): (2) Close cooperation of two burner operators, When
Worker A opens the door, Worker B.dumps in the ore. When B.is dumping the
ore, A picks up a filled container. As soon as B finishes dumping, A starts
his loading. At the same time B picks up a shovel and as soon as A finishes
loading, B smoothes the ore.  When B draws the shovel out from the burner,

A is ready to close the door. This method efficiently increases the loading
speed end helps the burning.

3. How to treat the phenomena of dlots at the bobtom of the dburner.
The clots at the bottom of the burner can affect the burning very much and
should be removed., But if the treatment is improper, it could also affect
the burning, - A relatively good treatment is as follows: always open the.
air door at a definite time, keep the tempersture constant, stir the ore,
in the burner often with an iron bar. Turn the burner bars each time before
lozding. Turn more if the ore layer is thick and back smoke is frequent.
Turn less if the ore layer is thin and temperature is hard to keep constant.
The idea is to avoid a clot at the bottom of the burner. After the clot
is formed, it would be necessary to remove completely or partially accord-
ing to the condition. When the temperzture is high and the clot is small,
the whole thing may be removed. When the clot is lerger but the temperature
is extremely high, the whole thing may also be removed. But when the
temperature is low and the clot is large, it would be necessary to add some
more ore and gradually remove the clot so that the temperature would not
drop abruptly and affect production.

- 12 -



ht

EXPERIENCE AND DIRECTION OF IMPROVEMENT
IN CONTACT SULFUR PRODUGTION_

[Following is the translstion of an article by the

Chung~nan Branch Research Acedemy of Chemical Industry Planning
Team in Hua-hsueh Kqu:xgg. No. 8, 21 April 1960, pages
uz-im_] . , ,

v Accord1ng to the reports on the contact sulfur process from varlous
places, ‘the main experlences are-as follows:

. 1. The pressure end the amount of air drawn: by the blower is
very influential to production. Air should be drawn at the rate of 500
to 600 cubic meters per hour,

- It is obvious that the gas entering the converter should contain
gbout 7% SO2. However, the SO, content of the gas coming out of the burner
sometimes . does not reach 7%. Insteed, it is in the neighborhood of 6é%. If
the annual production of 100% HpSOy is 1,000 tons, that is 3,000 kg. per TR
day or 125 kg. per hour, assuming that the rate of sulfur combustion is
86%, the rate of conversion 18 90%, the rate of absorption 95%, the approp-
riate amounts of air drawn, from celculstions, are shown in Table 1 below.

Concentration of 502, % Air per hr,, m3STP  Air per hr., m3 (40 C)

. (Volume) : (Volume):
7.5 | Lhg - -5l -
e : ' 481 551

From th1s. one can see that the volume of air drawn by the blower
should be 500 to 600m3 per hour. Too large a volume is unnecessary. As
for air pressure, the idea is to overcome the resistance of the system in
order to draw SO2 from the burner., Therefore, it is sugzested that the blower
with a larger negative pressure should be used. Smaller.pressure (150 mm.
water gauge) works only at the beginning period, and.as the resistance of
the converter buildsoup, it falls completely -and the catalysts have to be
rlowed or sifted, If a blower with larger negative pressure is uséd, the -
time for plowing the catalysts cen be reduced and normsl operztion prolonged,
According to reports from many places, & pressure of 350 mm. on the water
gauge is appropriate., If a blower with higher pressure is availsble, e.g.
Yeats No. 3, it would be better still, : ;

Some units always encounter the ‘difficulties of a high ore consumption_,
and low acid production. In most ceses it is due to the insufficient volume
of air drawn, or insufficient pressure, a r931stance of the whole system,
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gases vwhich are produced by the burneér cannot be drawn over; consequently,
the amount of SO entering the converter is small and the production of
acid becomes low.

2. The structure of the burner and the burning surface of the
chambers are of vital importence., As to the effects of the number of
chambers, experiences differ.. Both four end sif are acceptable and have
proved to have definite success, Geneérally spesking, the four-chamber
burner is more popular: The large number of chambers proved to be favorable
in the stebility of the 50, concentration, The most important feature of
& burner is to have & sufficient Jburning. surface, in generai above ‘three
to four:m?. If the burning surface is small, in otherwords, "if the
burning intensity is high the combustion will not be complete, the residue
will have a high sulfur conteént, and the waste will be high. To assure a
high percentage production, a eufficient burning surfece is indispensable,

To facilitate manipulation, a shorter chamber is preferred, in general,
a width of 1;000 and lenzth of 800 is appropriate. .

3. ‘The SO2 content and the temperature of the gas entering the con—
verter have a decisive effect in the production of contact sulfur. The
concentration:of SO, has a great effect on the resistance of the’ system
and the consumption: of electricity. When the yield 1s constant, end if a

gas of higher 50, concentration is used, the gas passing through the system
will be less, the flow velocity of the ge8 will be ‘smeller, the resistence
of the system Wlll be less, and the enengy expense ‘will Consequently be- .
reduced, :

" On the contrary, treating gases with a low S0,: content would not

be economical, Ordinarily the SO, .content is about seven to 7. 5% . Although
1t is possible to obtain zas of hggher 802. content in the burning process,

in order to avoid the -vanadium catalyst losing its activ1ty et a temperature
above 6000 C., it is’ profitable to adjust the concentration of the SO0z to
" seven per cent in the process of conversion, Because the startlng contact
temperature of venadium catalyst is 430 to 440° C., whereas for each 1%
increase of conversion rate, the temperature rises 20 C. for gas of 7% con-
centration, 2.4° C. for gas of 8% concentration, and 2,7° G. for that of
9%. Thus, when operating with gas of a higher concentration, the danger

of losing activity of the catalyst due to overheating is great. . o

On the other hand, when the content of S02 in the gas increases,
the content of Op will decrease. The rate of balanced conversion is .re- :
lated to the oxygzen content of the gas. Under the same temperature, if the
oxyzen content is lower, the rate of S02 baelanced production would be lower.
In general, when gas enters the converter, the ratio of the volume of 02
to that of SOp is about 1:5.

Besides, the temperature of the ges entering the converter cannot
be lower than 430 to 440° C. At temperatures below this, the vanadium cata-
lyst gives no reaction; at temperatures further below, V,0 reacts with
50, , forms tetravalence vanadium, that is VOSOu, end the activity of the
catalyst decresses conspicuously., .

.- 4, One flowing and two non-leakeges (pipelines flowing, no gas ;
leaks and no acid. leaks) are necessary for normal production. Due to in-

!
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sufficient rigidity of the small plant contaét sulfur system, leaking of
gas to form short dircuilts affecting normal production is_quite common.
Therefore, frequent inspection and repaif atré recommendeds

5. TFour rapldities and five stebilities in operation are important.
The four repidities are rapid losding of ore; rapid rémovement of tresidue,
repid menipulation of burners, end rapld sifting of cstelysts., The five
stabilities are stable. déncentretions. steble ednversion rate, stazble gb-
sorbing temperature, steblé’ system préfsure) and stable circulsting acid
concentration.' The four rapidities are necessary,cond1tlons for the five
stabilltles.

Reformation and revolution of techniques should be, fermented, start-
ing from the simplification of flow design, the econOmizatlon of equipment,
and the substitution of materiels, Following are & few sugzestions which
require the efforts of all of us. o

1. The problem of removing the acid pump. The fifth system of the
Wi-hu Union Chemical Plent, which has adopted the non-acid spraying process,

. has proved that not only is the production normal but also that the con-

centration of acid is between’ 90 end 98% The change of equipment is not
much, the. acid pump and the circulating pipélines are removed and a
stabilizer is added in front of the blower. Also, the filling of the tower
is made finer so that the towers can completely condense and absord the
acid.

" Some closed-mind people cannot believe that it is possible to re-
move the acid pump. In fact, it is also reasonable in theéry. The basic
principles of this method are in sgreement with those of the wet contact
process plant.

The formation of sulfuric acid following the oxidation of S0 to S03
is the combination of SO3 with water, Ordinarily, it is to spray the gas
with acid so that the water in the acid will combine with the SO5 in the
gas, thus the concentration of the acid is increased. In the noh-acid
spraying method, 503 containing gas is sent into the cooler with water vapor,
mixed thoroughly, and cooled gradually. When it is cooled slowly enough,
the acid formed from the combination of SO, and water vapor will condense.
The concentration of the acid is determinea by -the temperature of the gas
and the condensation temperature. Therefore, it is essential for this

‘method to balance with the quantity of water.

In the small plant contact process, water .comes from two sources:
1. the water tarried into the system by the ore which is not dry enough;
2, the water carried into the system by the moist air. Under ordinary
conditions it is necessery to supply some more water. The amount of water
to be supplied depends on the condition of the weather and the composition
of the ore. Following is 2 sample of celculation for the reference of
those units which may be interested,

- 1. Production: 125 kg. per hour; that is, 3,000 kg, per day
100% H >S04.
2. Ore Composition- 30% S (dry base) 5% H
3. Residue Sulfur Content: 4% to 5p (use 5% in calculatlon)

4. Production of Residue: 160-30 =0.839 tok per ton of ore
160- 5
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.. heglected here due to lack of ‘information)

11

13.

Db,

15.
16.

.Water carried in by the ore- ‘ 5 X

Rate of Sulfur. Combustion*‘l X‘9,3 = 0.839 X 0.05 X 100 = 864

1X0.3

. - Rate of Conversion‘ sround’ 90%

Rate of Absorption: around 954
Consumption of Dry Iron Sulfide’ Ore:
sk 52100 % 100 % 100 X 1oo

$ 98 6. X~ 90 X 95 ° 185 kg per hour

___:i__.
302 Content df the Gas in the -Burner: -(the 803 content is

-§5—§59-2 1.735 ke. molecuie/hr. or 89.9m STP/hr

“If the S0z content of the gas. in the burner is ?%, the con-
w'dentration of Op would then be 21 [ 16375 - 21(1.375-1) 7

©21-8.06 = 1. 9hd

100

Other components of the gas in the burner: .-

Total ga8 = -—235-x 100 = 24,8 kg.-molecule/hour .or
2k.8 X 22,4 = 555m3 STP/hour
02 = 555 X 11.9%% = 65.3m° STP/hour
= 555 - (38.9 + 65.3) = 430,803 STP/hour
The amount of dry air entering the burner-
ﬂggag = 46n3 STP/hour. |
The amount of water carried in by the moist air; assume that

air temperature is 30 €., relatite humidity is 80%, the water
carried.in by each kilogram of air would be 0. 022kg

- ggéh X '29 X 0,022 = 15.55 ke. /nour
The amount of water enters the system:

9475 = 15.55 = 25,3 kg. [hour
The amount of water to be added for acids equivalent to 125 kg.
100% B2S04 are: (1) Production of acid at different con- ‘

centrations: .
| 90% H2S04 139 ke./hr.
93% HaS0, 13445 kg./hr,
956 H2S04  131.5 ks./hr.
98% HaSOy 127.5 ka. /hr.

(2) Amount of water needed: using 98% H 250, as an example,

this contains 809 503, S0 the amount of water would be
1-0.8=0,2, 127.5°X 0.2 = 25.5 kg./hr. Hence, only
need supply 25 5 =25.3 20,2 kg./hr. The smount of ,
-water needed for different concentrations of acids are
shown in Table 2 : e e
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Teble 2.

Yield of Acid Water Needed 4 L Water %o.be Supplied

(kg./br.) = (ke /nry - _(kg./hr.)
- 90% HpS04 139 36, 85 . 11,55
©93% HpSOy 13445 . 324 . 89
-""95% HpSOu 33L.5 1o 29,6 .. 4.3
: stou 127.5 = 25 5 e 0.2'

II. Thg problem of construct1ng conyerters with brick to save .
steel. Using bricks as & stbstitute for steel not only szveés steel but,
due to-the ava1lab111ty of the material, also saves transportation.and speeds
up construction. ‘The point is, will there be any leakage of gas when bricks
are used as a substltute for steel? Judging from the experiences of the
Shanrtung Paint - Factory ‘and Shanghai's Ch'i-yl Commune, we think that it
depends on the. quality of the brick construction work. If the interstices
are less than 2 mm. wide, and filled with acid-proof cement, it is possible
to avoid leakage, Another problem is leaksge dué to the cracks caused
by heat. If the 1nterior of the converter is constructed with heat resistant
bricks, this phenomenon can. be ayoided, but the efforts of all units are
required, .

III. The problem of combinlng the operatlons of absorption and
cooling of 503. In ordinary operations, the cooling of SO, proceeds in
the gas phase and absorption proceeds in the acid-spraying” tower. From the
observations of the purification of tower sulfur bubbles and the:conditions
in the production tower, it is expected that the cooling of SO, can pro-
cced together with the absorption in highly efficient equipmen%, e.g. the
bubble tower. Thus, both the heat of the SO, itself and the heat generated
on absorption can be carried away by the spraying acid. In other words,
the acid cooler can substitute for the S03 cooler. If the precsure of
the blower is high, using the spray bubble tower as an absorption tower
would be profitable, since the equipment would be reduced, construction
simplified, efficiency raised, investment reduced. It is indeed one of
the revolutions of the contact sulfur technique.

IV. The problem of the automation of catalyst sifting. Although
many steps have been tsken in production operations, all of us are very
cautious ir handling and saving cetzalysts. The work of catelyst sifting
has nct yet been eliminated. To save lsbor we are now facing sae problem
of automation of catalyst sifting. This reformation, we juize, can pro=-
ceed in two directions., The main direction is toward the automation of
the sifting operationy the other direction is that we desire some improve-
ments on the catalyst production part about the mechanicel strength and
wear resistance.

V. The considerztion of how to maeke the loading of ore, and re-~
moving of residue, an automatic or semi-automatic operation. We Jjudge,
besides the reformation in manipuletions, the improvement of the con-
struction of the burner is more important.

VI. Revolutions have started on the original basis of the flow
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design of the contact process, but are they completed? We judze that
there are some more complete reforms to make, starting from "three points
and one line." Thet is burner-~conversion--acid production. Even burning
and conversion can bé combined in one installation, end the SO, coming
out .of it is resdy.to form acid." -All improvements 'in. operations should
be directed toward complete sutomation and mechanization in order to save
as much labor as possible, o oL

VII. Concerning the combined utilization of residue. The mein
component of residue is ferric oxide. Besides being used as the raw
material of iron salt, of more importance is the improvement of ‘the con-

struction of the burner so that irod ‘can be produced 'simmltaneously with
80y, thus killing two birds with one stone., - -: . .. . .o - n
- -+ - V1II. Expanding the use of resources. The iron sulfide mines .~
. discovered in our country are not very abundant. We have more mines of
lower sulfur content and we bave some low quality ore, some sulfur by-
products of the color metal mines, enormous sources of gypsum, and some
‘bydrogen sulfide-containing gases from coke manufacturing. Therefore,
‘how to make use of these resources in the contact:process would be the
direction of our future resesrch. On the beasis of making use of more -
. sourcesrof raw materials, the future development of. contact sulfur would
be more brilliant. Let us, the comrades of the sulfuric acid front,"
offer more of our energy to the great revolution of contact sulfur tech~
niques to help the conteact sulfur production achieve a higher level.
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SKVERAL TYPRS OF AUPOMLTIC &NéﬂYZ PS WHICH WE EAVE BUILT

[TFollowing 1s the translstlon 'c}f en erticle by
Wu Chupe~chou, Ttai-yoan Chemical Works, in Hus-hsveh
Xang-yeh, Peiping, No. 8, 21 April 1580, pp. G5-h7,/

While in the process of developing sutomsted production in
our plaat, the following instruments have been successfully built on
& test ecele. These are: subtomstic universal ges snalyzer, subomatic.
universel liquid concentration enalyzer, csutomstic pelarogreph, and
sutomstic titrstor. They have besn &lreszdy used in production and
heve saved time znd labor grestly in enslyticel work, Moreover, they
erert z greet influence in our work for complete sutomstion in
production, , :

1. antomatic Unlversel Gug gnslyzer

This ingtrument csn be used for the snzlysis of sulfur dioxide,

“pulfur $rioxile, oxyzen, carben monoxide, czrbon dioxide, chlarineg

hydrogen chloride, end vnsetursted hydrocarbons, In the snalysie of
different gases only the shsorbent in the aba@rpt&cn flack noadse to

© be chenged.

. cireuit coupnscter; 2. water bathy 3. thermometer; &, hesting
element; 3. electric clock; 6. pressure stabilizing flask;y 7.
meznaet; 8. sutometic regvlsting iron valve; S. sircult comnector
10. low pressure gmenometer; 11, emall manometery 12, absorptien
flesk; 13. zeg inlet tube, ‘

Fizure 1 in ¢ simple dlegrzm showlng the assembly and eircuit
t : .
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of the antometic universal gés snelygsr. Gag enters through the inlet
tube, pegses the constant tempersture water beth (2), znd the suto-
matic reguleting idron velve (8}, ther it is led intc the pressure
etobilizning flask (£), snd finaelly the zbsorption flask (12). Any
vrebsorbed gas pesses ou to the low pressure panometer znd the pressure
shown thereon indicstes the purity of the gzs being determined. This
instruvent has the following subometic cherasteristics.

1. Timed eutomstic electric switch., The timing sttachment is
converted from an elsciric clock, 1,e. the long hand of the elock is
conpected to current, sud contact pointe sre instelled on the surface
of the clock &% whatever time needed, such as 10, 20, 30, ete, A cir-
culer megnet ie connected in series between the long hand znd the con-
tact points. A gless tube encssing en iron rod is inserted 3in the
megnetic fisld, When the loug hend tonches ths contaect point, the
circeit is connected and the iron rod is sitrscted by the msgretic force
to the upper portion of the glass tubs. AL this moment the ges 40 be
determined pesses Into the anelyzing setup. When the long hend pesses
two to five minutes (determination period) and contset is broken with
the centect point, then current is shut off.. Simltenecusly, not being
attracted by the megnet, the iron rod fulls down and blocks the 2as
inlet, The iron rod in the glaes tube thus zusumes the funetion of &
timed svtomatic electric switoh,

2. Auntometic signel. 4An electric buzrer connected to the cir~
euit of the subtomatic switch sewes &3 sh aubomstic gignal. When the
cireult 18 connected by its buzzing we can resd the result of the
enalysia. -

3. Antometic consbant tempersture rezulator. As the pressure
end volume of the gas to be determined varies at different tenperztures,
the resulte obbtained sre zlsep different, 1In the past, results were
corrected for the tempersture differencer end such correchions involved
comperatively complicated celeulstions., However, the temperasture cen
now be kept constant with this regulstor which consists of z circuit
connector, & heeting element, and & thermomeber,

L, pvtometic constant pressure regulastor. Ous preesure fiuvctu-
&tes greetly in plent systems. Thsrefore, its pressure should be
stebilized prior to 1ts entry into the enalyzing instrument. The zuto~-
metic constent pressure regulstor is composed of = circuit connexztor,

& U-sheped menometer, a ges stzbilizing flesk, sand & msgnet. The con-
trolling cireult is formed by inssrting one end of the eireuit congector
into one of the grms of the U.tube. When the gas presgure in the
pressure stebilizing flask increasss, the mergory column rises cnd comes
into contact with the end of the eircuit connector whereby the current
ies broken. The falling of the iron rod from the magnetic field blocks
the gas inlet, When the pressure in the stabllizing flaek decreases,
the ecirevit is connected through the circuit sonnector, The irer red

is attracted by the megnet and ges enterins the stzbilizing flask ie
continued, The pressure 5f the gas entering the ebsorvtion flsek is
thus kept constent by zlternztely oponing and cleeing of the ges inlet,
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5. Low pressuve =mancmeter. After the zee to be analyzed pasges
throvgb the ebeorption flask, the remsining ges enters the meneometer.
Thie 4pstrument is slweys adjusted befora operaticn begins. fThe
megnitude of the preesure shown by this instrument determines the
percentige content of the gss being suslyzed.

2. Avnbomatic Univeresl Liguid foncentrzion snslygzer

This instrument csn be used to detérmine the concentration of
1iguid ceustic seda, sulfaric acid, brins, snd hydrochloric zeld, ete.

Its components are a stebilizing flask, ¢ etandsrd specific
gravity flesk, & hydrometer, s balsnce bear, snd zn electrie buzger.

kitxb
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Figure 2.

The liguid to be detsrmined paeses from tubs (L) into the

velve {controls z regular flow rate), into the stabilizing flesk (2),
end %han inte the hesnt cowpensator. A smsll zradusted cylinder filled
with a ligqutd of koown concentretlen 1s plsced in the heat compensstor.
A hydromeber is suspendsd in the eylinder by atisching it to one arm
of the berlzance beam. The 1liguid flows out from the upper psrt of the
heat compsnsstor ints the receptor (7). Similerly, sv identicel hy-
dronmeter 18 euspended in the liquid receptor (7)., with ite end attached
to the other arm of the balence beam. A coutset point is instslled

er this arm snd is connscted with the buzger (8)., When the concen~

trabion of the lionid to be determined le lowsr then that of the stsadard,

the differencs in specific grevity ceuses the pointer te swing tc the
right znd the contazet point on the right srm of the besm lozes its
contact peint with the lesding wire of the buzzer: however, if the -
gpecifle gravity equels thet of the stendsrd, the pointer will rest &t
zero, the contact point on the right arm of the bzlance bhesm touches
the lesding wire snd sets off the buzzer, Thus, buzzing indicstes that
the liquid under determination hes reached stendsrd concentrstion.

This instroment maizes the proceazing in evaporsting electrolytic
czuntic liguosr sud sbsorption of salfuric acid wery convenient.

2s. butometic Polsrograph

Quentitative enzlysis can be carried oub with elmost any metszl
or reducible and oxidizsble orgenic compound by the vee of the polaro-
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greph. Howsyver, its operebion wea 511 mevusily controlled in the

past. Now we have equipped 1t with some subtcwstic controlling de-
wicen, These sre sn offesnd-~on gwitch, 2 bempsraburs regulstor, a
gtirrer, & hydrogen gas regulator, & signel device, a flashing device,
ete, Figure 3 shows the circuit of the sutomeblic devices attached to
the polarograph. Deisils of the polarogrsph components are net shown.

: Figure 3.
1. Magnoaty 2. glass enczeed iron rod velve; 3, 2utomstic stirrer;
4, sutometic timer; 5. poluroersphy 6. buzzer; 7. carrent sourcea.

The glass encased iron red velve is used o6 an subematic regu~
1stor of hydrogen ges. When the eircult is comnected, the iron red,
the sction of the megnet, is sttracted to the upper part of the
gless cssing, ellowing hydrogen to psgs through, When the clroull is

bhroken the i“aa rod, being not abtiracted to the msgnet, falls and
blocks the pessage af hydrogen zubometicslly. The stirrer is used
chiefly %o c&m*ral the electroliysis vempersture. The sutomatlic timer
ensbles the instrument to operate every 15 minumtes.. The current sup-
ply in the whole system is controlled by ome sonrce., Thus, operzilon
of g1l the Aavices can be elther started or stopped &ll at once.

4, putonmatic Titrator

The subomsblce bitrator s appii"ab}e in £1l scid-bese und
oxidstion~reduction titrations. It 1s also applicadle in tillretions
in which solutlons exhibit z color chenge elither before or after the
predeternined end point.

Figure &
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1. Current source (220 v.}3 2. voltage reguletor: 3. standard
solution; 4. aubtomstic burebte: 5. vhotoslectric cell cover; 6.
photoelectric csll; 7. senple besker; 8. magoet stirrer; 9. three-
way stopcecky 10, circuit congecbor; 11. sprinzs. 12, lizht source;
13. verishle resister; 4. cspacitor; 15. electronic sutometic
regelsbor, ' . ‘ :

The avtomatic titrator is composed of & burette, a volisge
regulator, o phatqelartric cell, & megnet stirrer, a cireuld connector,
z vaerieble regsistor, & capacibor, gnd sn electironic sutometic regzula-
sor. Its chevscteristics are a consiant dropping’ rn*a, an autometic
atirring, snd the contrul of endnpcint by pbetuelectric eclorimetric
determinetlon.

In pbarting the snslysis, the regulaaar (15) aﬂd valbaze regu-
letor (2) are first connected with the current source. The stendsrd

solution {solution slready titreted snd resched end-point) is placed

on the megnet stirrver platforn, 1ight (12) is switched on, photoelestric
cell cover is removed, snd current is thus developed. The developed
carrent 1s shown by the autouetic’ vegul&%vv sad i%a M¢gnitude ig set
by the red indicitinz veedle,

.. After the work of the ahovs mtsge is ucmnée%ed the stan &arﬁ
solution ie replesced by the spintion to be aetermined. Since the conw
centration of thess two solublions sre different, the current developed
by the latter im sraller then thst developed &t the end-point. Hence,
when the regulstor (15) 1s swibched on, the stopeock in the buretts (4)
is opsned by the cireuit connector, end svionatic titretion commences
with the stirrer glse set in motien. When the titretion gredually
spprogches the end-psint, the current aevelapcd &#lso incresses, When
the end-point is finslly reszched, the eircuit comnector (10) sutomsti-
cally breske the circuit, the buorette sbtopcock by the sction of the
o spring slso sulometicelly turns off, stirrinA zlse atops subomsticelly,

and the titretion is completed,

Our preliminary sbtempt in sutomsting snslyticzl work bes dheen
sucoessful. However, we shsll continue our efforte to improve these
instrumerts and build even more autometic anelyticsl instruments in
the technological revolution in the futurs.
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REPLACING COKE WITH POWDERED ANTHRACITE
IN THE PRODUOTION OF CALCIUM CARBIDE

[T?ollowing is the translztion of an article by the Canton
Chemicel Industry Buresu in Hue-hsueh Kang-yeh, Peiping,
No. 8, 21 April 1960, pages 47-48,/

Through their continuous efforts in research, the Canton Chemical
Factory end the Chia~pang Factory of this city have found that the readily
available powdered Hung Ch'i and Fu Kuo enthracite csn be used to replace
coke &8 a starting materiel in the production of calcium carbide and the
results obtained are excellent. A discussion of the main points of their
experiences is stated below,

1. Compzrisons of the Specificztions of Few Carbon-Containing Raw Materials

Table 1. Fixed C Water Ash Volatile Size
% % Matter % _mm,
Powdered Hung Ch'l
anthracite 87.71 0,58 5.8 5.91 3-15
Powdered Fu Kuo e
anthracite 66.7 5.2 22,67 6.83 0.1 - 20
Coke > 90 <1 <5 <1 20 - 40

It is generally known that in the production of calcium cerbide,
superior starting materials always heve a high fixed cerbon content and are
low in ash.  However, Table 1 shows that powdered anthracite hss a low
fixed carbon content, is high in e&sh, and volatile matter content, smzll in
particle size, and the water content is sometimes hizher than 5%. Hence,
the processing and formulation of the sterting metericls should be adjusted
accordingly in order to maintain the quality of the product.

2, Comparison of Formulations in Using Different Cerbon-Containing
Stzrting Materizals

& comparison of the average amount of different carbon-containing
starting msterials in formulating with lime is shown in Teble 2,
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Tabie 20

ettt —pt—l

Lime Coke Coal Lump ' Powdered Coal
100 , T -~ "0 = 58 SR
©100 ' : S 60-68
-0 50 f,,--f;;-. LT

\ .

The composition of lime is as- follows: silicon dioxide 0529%, heavy

metal oxides 0,80%, calcium carbonste 94.36.to 97.55%, magnesium carbonate
1.22 to 4.33%, phosphorus, less than 0,0005%, sulfur less then 0,05%.

3

1.

5.

Compar1son of Processing Methods in Using Different Carbon—Contalning
Starting Meterlels ,

Processing Method When Coke Is Used
Lumps of ‘coke and lime are pre-mixed according to proper ratio.
Feeding is carried out either mechanicelly or- manually.
The fed materials are evenly distributed.
The electrodes should be embedded not ‘more then 300 mm, :
The charge im generally not disturbed. However, spots which are
highly incandescent should be covered with the charge.
Batch feeding is adopted.
Additional coke is not fed during the course of production.

Processing Method When Powdered Cozl Is Used

Mixing is carried out while feeding commences.

Feeding is carried out either mechaniczlly or manuclly,

The fed materials are evenly distributed.

Blectrodes should be embedded &t a depth of 500 mm. '
Charge poked &t regular intervals efter feeding (e.g. esch time after
withdrawal of the product or every half hour or theresbouts). Holes
are made with poker on the surface of charge to fecllitate the escape
of gas formed,

Sufficient charge is added zll at once to avoid frequent d1sturbences.
Powdered cozl is added occasionally as the fine powder tends to be
drawn off by hot air currents thus incurring excessive losses.

Reesons for Modificztions

The high water content of powdered cozl easily ceuses the flaking of
lime, resulting in furnace blocking.

Since the electric conductivity of coke is higher than that of powdered
coal, it is therefore necessary to increase the area of electric
conductivity,

As carbon monoxide forms along with the product, good drafting should
be mecintained in order to insure complete reaction. The fine particle
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size of the powdered cozl is particularly lizble to block 2ll holes
on the charge surface.,.: .- R o

6. Since the electric conductivity of coke is high, an excessive charge
consumes an overly high amount of electricity while powdered cozl hzs
& lower rate of conductivity so that a thicker layer is permissible.

.7 At the seme time; the fine particle size of the powdered cozl csuses

~>mitAtp,be,easilyfbloWnidff;SO‘irequqnt disturbance is avoided.

7. ‘The fq;mulating”raﬁioﬁbetwéegglimévgnd coel should remein constent in
order to meintsin a'steadyfprodﬁction"raté; i R

4 Proguct Quality and Fixed Conhsumption Amounts of Stért£ng Materials .

The meximum amount of gsseous matter generated by celcium carbide
produced by using powdered anthracite is 240 to 280 lit;/kg;:and:thergverage
minimim is about 190 1it, /ke. The. fixed consumption amounts for producing
each ton of calcium carbide are: line, lumps 870 kg., powdered Fu Kuo
anthracite, 480 kg., electrode paste, 33 kg., average unit. power consumption,
3000 to 3200 kw. (2700 to 2800 kw. minimum). The high-average power con-
sumption is dué to either power fsilure or malfunctions developed in the"
processing, thus curtailing furnace operation. : . :

5. Conclusion

It is shown by actusl experience that powdered‘anthrapite can replace
coke or lump anthracite in the production of calcium cerbide. Based on'
the aversge amount of gas generated;'our»prOduct_is,satisfactory in indus~
trial applicetions. The unit power consumption is not exceedingly increased
by using bowdered anthracite. By avoiding caking in the furnace, rotating
the grating constantly, and facilitatingiﬁhe escape of gaseous matters, the
output czn be raised, Charcoal admixed in the product is greatly reduced
since the fine Particles of powdered anthreacite inerease the rate of re-
»action. On the emphasis of meintaining similar quality the cost of product
in using powdered anthracite is only half of that obtained by using chor-
.- coal according to our calculations. . '

: - Loss of powdered anthracite in production is appreciable since the
fineness of its“particle size mekes it easily drawn and blown off by the
draft5 (Good ventilation is imperastive in order to keep .the working srea
tidy. R o '
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~ NEWS OF CHEMICAL INDUSTRY THCHNOLOGY - .
-/ Following 1 tﬁé‘tranSiéﬁiSn“Ofﬂjafious items compiled
i~by the editor - in' Hua-hsueh Kung-yeh, Peiping, No. 8,
21 April 1960, pege 49./ L P

Phthalic Anhydride Productiqn in Thin—wailed Condensers

'In the production of phthalic anhydride, labor was used to hammer
the sides of the thin-walled condensers with mallets in order to loosen
the condensed product in the past. Such operations involved not only heavy

. lebor chores, but the equipment also deteriorated quickly. - The 'phthalic

anhydride workshop of the No. 2 Factory, Peiping Chemical Industry, has
installed a blower at the phthalic enhydride gas inlet of the condensers
in the first row. The air current (room temperature) lowers the phthalic
anhydride gas quickly below 130°C. The needle-formed phthelic anhydride
formed does not zdhere to the wzslls of the condensers, thus saving labor,
and the installations are kept in good shape. B T

5

Direct Condensation of Formaldehyde and Coal Tar 0il Fraction Distilled
at 170-2300 C. in the Production of Mixed Phenolic Resins

The Peiping Experimental Chemical Factory hes recently produced -
mixed phenol-formaldehyde resin by the direct condensation of formaldehyde
and the oil fraction-distilled coal tar at 170-230°C. Since the starting
material of such resins is readily zvailsble and requires only simple pro-
cessing, the resin is used in case-casting. It not only lowers the cost
of the finished product, but results of its application show that surface
smoothness reaches Class four or five. It is also found that the trimming
of the cast is not required, resulting in less waste and eliminating the
need of such machinery, : ' '

Single-layered Adsorber Re-built as Double-layered Adsorber at Conversion
Workshop of Kirin Fertilizer Fectory - M

- Under the leadership of the workshop Party Committee, sub-division
workers at the conversion workshop of the Kirin Fertilizer Factory doubled
their efforts and rebuilt the single~layered adsorber into a double-layered
adsorber efter working three days and nights. Production capacity hes been

: \‘; -



raised 4,4 times and the hydrozen sulfide obtained meets industrial needs.,

Comparison between the single znd double-layered adsorbers shows
that the advantage of the latter lies in the fact that it affords a con-
siderably lower resistsznce.

According to actual determinations, when gas volume reaches 20,000m3/
hr.; its resistance is only 600 mm. (water), whereas before rebuilding,
resistance rezched 1,200 to 1,400 mm, (weter) when gas volume is ohly
8,000 m3/h;;;4Besides_that,,the gas8 passsge capacity in wWithdrewing and
regenerating has almost doubled aftef rebuilding. Consumption of the
corresponding ammonium sulfide in regeneration has been reduced by half.

Paraldehyde Successfully Synthesized by Passing Acetaldehyde through Ion
- Exchange Resin N : L

The Peiping Pharmaceutical Industry Research Design Institure recently
succeeded in synthesizing paraldehyde by passing the .acetaldehyde pbtained
by dehydrogenation of alcohol through ion exchange resin. It wes then
oxidized underfatmospherid pressure and converted to acetic acid. This
new method in production of acetic acid is safe in operation, continuous,

and does not require high-pressure equipment and cooling units,

Anti-Corrosion Agent for Blower of Small-scalelsﬁifuric Acid Production
(Contact Process) Mede by Yu Hsing Chemical Factory Using Domestic Methods

y An anti-corrosion agent was brepared by Yu Hsing Chemical Factory
in Chinan by mixing augite, 1 ke., sodium silicofluoride, 0,05 kg., and
soda ash liguor, 360 ml, (48 Bs.). It was used to cozt the blades of the
blower used in small-scale contact process for producing sulfuric’ acid.
After drying, the blades were further trezted with sulfuric acid (40 Be.)
twice. The blades thus treated-showed good anti-corrosion properties and
no serious corrosion developed after eight ‘month's use.

Packine Changed to Save Steel = .

Hunan's Chao-yang Dyestuffs Factory has substituted iron drums with
water-proof paper in the packing of sodium sulfide permanently, Packing
cost per ton has now been reduced to seven yuan from 700 yuan originszlly.

: .. . The new packing method is very simple. After being heated to 170-
180°C., the sodium sulfide is poured into- drums which can be readily dis-
mantled for cooling. After cooling for 48 hours and solidifying, the product

-is removed and tightly wrapped with water-proof paper immediately. Three

layers of paper are normally used. Sodium sulfide kept in this manner

- .retains its original state after storing more than 20 days.

_ ~Such packing is most suiteble in supplying the needs of local small
factories. Wooden cases zre needed to protect the paper in long-distance

transportation. '
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Saving Aluminum Sheets and Rubber by Changing Penicillin Packing

* Generally both here andebrosd, penicillin has been packed in
glass bottles with rubber caps covered with eluminium. Such packing re-
quires rubber and aluminum sheets and its quaiity is still unreliable.
The Hou Ping Pharmacetitical Pactory; through bold experiments, has changed
its packing into sealed ampoules. The changeover will save two tons of
rubber and aluminum sheets yearly. Meanwhile, the quality of penicillin
is insured and the problem of leaking is solved, Its cost has also been

reduced 40% to 50%.
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