1. METHOD OF ELI M NATI NG MERCURY FROM LI QUI D HYDROCARBONS :
BACKGROUND OF THE | NVENTION Field of the I nvention Thi s i nvention

v»relates to nmethod of elimnating nmercury and its conpounds fromliquid
hydr ocarbons, nore particularly, to nmethod capable of substantially

conplete elimnation of nercury and its conpaunds contained at a slight

anmount. in |iquid hydrocarbons which are usually internediates |leading to

pet r ol eum pr @BHCORD BNE/ REPRODUCEING AP PARNIIIES ANDIFECORDI NG MEDTULRODHY T 08y
liquid hydrocarbons with activated carbon or activated carbon carrying

al kaline nmetal sulfide or the like. e | f the Related Art
Co ) 'J]Ci{b
Heretof ore, alum na based catal yst carry?%g g%i aJ?unl for instance, has

been used for the hydrogenati on process of reformng

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to an apparatus for
recording/reproducing and a method for controlling rotation
of a recording medium, and more pérticularly relates to an
apparatus for recording/reproducing a method for controlling
rotation of a recording medium which are capable of reducing
polarity fluctuation of error signals due to noise and
performing accurateiy rotation control.

Description of Related Art

Hexretofore, as ﬁhe method for controlling rotation of
a disc, two methods, which include a method that a rotafion

ﬁ control signal is generatéd using a synchronizing signal of

a signal recorded in a disc as data, and another method that
a rotation control signal is generated using a reproducing
signal from an address information recorded by wobbling of a
track §n a disc with a certain period, have been known.

In these rotation control methods, speéd term data and
phase term data at the irradiated positi_on are generated based

on the light reflected from a disc, and these data are



l i qui d hydrocarbons, such as naphtha, wherein the hydrogenation reaction
suffers fromdamage with the catalyst if inpurity of nmercury is present in
the liquid hydrocarbons. Then, nmercury tends to readily formanmalgam wth
many ki nds of netals. For such reason, if an apparatus constructed from
al um num based alloys is involved in such process noted, there is harm of
corrosion due to amalgamation with nmercury. Accordingly, there has been

; desi . eredry. ¢ .
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hydr ocar bons. een reporte s for nmercury

i ncl udes porous adsorbent carrier carried with sulfur. Such adsorbents

all egedly ef$@REXPd-elininate nercury by reaction between mercury

2 and sul fur. Porous adsorbents including conventional activated carbons,
zeolite, and al umPalaxihynof ihegeraor edl tagenfer vasitaamt ing the rotation

direction (acceleration or deceleration) of a disc and
magnitude of the error voltage (absolute value) are obtained,
and the signals of polarity and absolute value are synthesized
and supplied to a certain spindle motor.

Fig. 9 shows an exemplary structure of a conventional
polarity judgment ciréuit for judging polarity of an error
voltage. In detail, an error voltage and a predetermined
reference voltage are supplied to a comparator 1, and these
two voltages are compared. a signal which indicates positive
polarity (acceleration) is outputted if the error voltage is
higher than the reference voltage, and a signal which indicates
negative polarity (deceleration) is outputted if the error
voltage is lower than the reference voltage.

Fig. 10 shows an error voltage for rotation control
generated from a record signal on a disc. An error voltage
is composed of a rotation variation voltage component which
varies periodically every rotation, a certain constant loss
voltage, and noise voltage having small amplitude.

On the other hand, Fig. 11 shows an error voltage

generated from a wobble signal. Also in this case, though the



elimnate nercury by action of physical adsorption, but attainment is as
Jlow as 30-70 % and adsorption ability drops down extrenely when a nercury
concentration is less than 10 ppb. These are problens involved in art
her et of or e. The art disclosed heretofore concerning adsorbents

carrying sulfur is, for exanple, sulfur garryi ng activated carbon which is
prepared by mxing activated carbon with fife sulfur particles and heating

such m xtur s ARRL I [ e
59- 78915/ 19%%?1181’&1%%§%%§ n car f‘fﬁeﬁg%ar%g%%. C sﬁ?&?ggcgraf%ggﬁ% Toss
(Japanese Pat ent Aﬁprl I cation Laid Open 62-114632/1987).. As for chojce of
sul fur conpd@id29¢ h@NFBOSF STPTRPIENES © IRNGF Ut 1 o fHF EOoRPLSE IHRESEd
such as thiophene is typical art, wherein such porous materials carrying
sul fur conmpairghihfieabtedn ntompest Edlonmaiinlhy tihce eérropave Itegelrgefiepated
gaseous material, not to elimnate fromliquid hydrocarbons.

mf;g;brzg%}s&f L? gPtsﬁce)BIa}[ sii@(}’jaﬁi Ejsﬂ&gﬁolilﬁt il‘-‘?{b of;§he sulfur contained in
qul ydrocar bon as

As it is apparent from Fig. 10 and Fig. 11, an error
\}oltage includes always positive polarity (polarity of the
direction which accelerates rotation). In detail, assuming
that the reference voltage in Fig. 9 is 0, then the output from
the comparator 1 shows always positive polarity corresponding
to the error voltage input shown in Fig. 10 and Fig. 11.

In order to perform higher speed recording/reproducing
processing of data, it is considered that rotation speed of
a disc is increased to increase transfer speed of data.

Fig. 12A shows an error voltage generated from a record
signal on a disc in the case that rotation speed is increased
more faster than the case shown in Fig. 10. Fig. 12B shows
polarity of the error voltage ih such casé. As shown in Fig.
12B, the increased rotation speed results innegative polarity,
namely, generation of a voltage fér deceleration.

Fig. 13A shows an error voltage generated from a wobble
signal in the case of increased rotation speed. Fig. 13B shows

polarity of the error voltage in such case. Inversion between

positive polarity and negative polarity occurs more often in



contamination, in addition to elinmnation of sulfur as subject purpose.

Li qui d hydrocarbon are nostly subjected to the hydrogenation at the stage
of internediate product, wherein contam nant or inpurity sulfur contained
~in such hydrocarbon gives serious damage to the catalysts for

" hydrogenation. therefore, the dissolution of sulfur into such hydrocarbon

shoul d be prevented at aII Then, unforténmately, the disclosed active
carbons carryin sulfu | conmpounds have been. fou to dj ssol ve
the carriedt % gase of i%§l£ han 1ntghe case og FBg'sﬂgPur hesaftgp

conpound into the liquid hydrocarbons (di ssolved. concentration is about
10- 400 ppm inversion is attributed tGSUNARY CFlTtHEd NMENTE@GAtion dAe to
obj ect of the invention is to provide nethod of elimnating nmercury and

i ts conpoungsy i oA isdldryi £0ERh et BhYtihé Qfﬁéé%’f Fidy HPGAHPTH MRS BhRe
contained nercury and its conpounds at a slight

of Fig. 12.

Therefore, in the case that transfer speéd is intended
to be increased by rotating a disc faster, often inversion of
polarity which arises along with judgment of polarity of the
error voltage generated from a wobble signal results in loud
deceleratian noise and increased power consumption when

decelerating, such noise and power consumption are problems.

SUMMARY OF THE INVENTION

The present invention was accomplished in view of such
problems, it is the object of the present invention to provide
a method for judging correctly the polari;:y of an error voltage
in view of fluctuation elimination of an error voltage due to
noise.

The recording/reproducing apparatus described in claim
1 is provided with a judgment means for judging polarity of
an error voltage after fluctuation due to noise included in
the error voltage is removed.

The recording/reproducing method described in claim 6

comprises a step for judging polarity of an error voltage after
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anount, by means of contacting activated carbon or activated carbon
carrying alkaline or alkaline earth netal sulfide with the liquid

hydr ocar bons. Anot her object of the invention is to provide
particular method of preparing the activated carbon noted, by neanes of
activating a carbonaceous material in a c¢iscunstance conprising water
vapor less than 15 %on volunme basis and providing thus treated active
carbon with &RNsitivatientAugetsl nnise dingduded iigy Cuesezmox. vaktage is
activated carbons are used for elimnation of nercury and its conpounds in

| i quod hydr ogamRfedn this invention. A part of advantage is to
bring about effects such that the inventive nmethod wll elininate t he

mercury fromthe hydr b ch extent.that no s tlal wi ||
bccur The hydr ocar Bona o FaeEPEEd ikt A AnE rrRst s cBestr i
di ssolution of sulfur into the |iquid hydrocarbons durlng subsequent

processes waletiredowdrhe Iugmeat overbsnt ememe Hdtlut teat pooddues tangoise
petrochem cal products.

included in an error voltage and then judges polarity of the
errxor voltage.“

In the recording medium rotation control method
described in claim 8, fluctuation due to noise included in an

erroxr voltage is removed, and thenpolarity of the error voltage

is judged.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram for illustrating an exemplary
structure of rotation control mechanism of a.
recording/reproducing apparatus of the present invention.

Fig. 2 is a block diagram for illustrating an exemplary
structure of éhe polarity judgment circuit 22 in Fig. 1.

Fig. 3 is a circuit diagram for illustrat_ing an exemplary
structure of the LPF 31 in Fig. 2.

Figs. 4A to 4D are a set of timing charts for describing
processing operation of the polarity judgment circuit 22 in
Fig. 2.

Fig. 5 is a block diagram for illustrating another



Specifically it has been found that the preparation of activated carbons
shoul d be changed, that is, activation conditions

* 4 should be changed to provide the product activated carbon with
capability of substantially conplete elimnation of nercury and its
conpounds, in other words, water vapor shqulgd_be present less than 15 %on
vol ume basis in the activation circunstance. And then, thus obtained
activated capempdisoly osbeugkv¥edef watahiral ceataiol aneehpnd searath aet al
sulfide as carrier, wherein the finished activated carbon preferably neet

such physi cahce@@lfaﬂn@nrégroau@&@@oraq);saﬂﬂatus%&o&wgsiégah@nqrﬁm&iaﬁ
surface: 200-2500 nR/qg. O her objects and advantages will be

apparent through Q%EFr%pE'OQ ﬁfo&ﬂ'é1§8€%'fk8%t {99 ustrating an exemplary

structure of the polarity judgment circuit 72 in Fig. 5.

Fig. 7 is a block diagram for illustrating an exemplary
structure of the logic circuit 52 in Fig. 6.

Figs. 8A to 8E are a set of timing charts for describing
processing operation of the logic circuit 52 in Fig. 7.

Fig. 9 is a block diagram for illustrating an exemplary
structure of a conventional polarity judgment circuit.

Fig. 10 is a diagram for illustrating an error voltage
generated from a record signal on a disc.

Fig. 11 is a diagram for illustrating an error voltage
generated from a wobblinglsignal.

' Figs. 12A to 12B are a set of diagrams for illustrating
an exroxr voltage generated from a record signal on a disc during
high speed rotation.

Figs. 13A to 13B is a set of diagrams for illustrating

an error voltage generated from a wobbling signal during high

speed rotation.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Before embodiments of the present invention are



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Reference will be made to
activation gas, it normally contains water vapor and carbon di oxi de gas.
Then, the activation gas of the present inventionis not limtative as to
a content of carbon dioxide conmponent, but water vapor should be | ess than
15 % In contrast to the present invention, normal activation gases
contain water vapor in the range of 40.69 % nmuch higher |evel.

Background i tivati te fqr .Qona teria e b
vator vapor TRITERRER. LRS! her Fr.fearditeg ERHEITEidla oS- ERMEERg e
conposition of the activation gas is normal |y designated to _have have a
hi gher cont eiflatiqaileetyapsr thrarespertdive measdis desgrtbedheretatms and

limtation inposed on the present invention provides the subject gas with
activation camisbdinastehaebcwide®hied@inaEbed, | €re £EAEUSELOVEILIRE IdreH 190

rate as conpared with normal gases for simlar purpose. As shown

oot Lo LV EHEIBhES £ andePelMUF A EBR oY Wodzedpoilalf®! o 1
embodiment (one example) in parentheses subsequent to each
means. Needless to say, such description does not limit the
means to the embodiment in the parentheses.

The recording/reproducing apparatus described in claim

1 which controls rotation of a recording mediumusing a rotation
control information recorded in a recording medium when the
information is recorded in or reproduc‘ed from the recording
medium, is provided with a generation means (for example,
synthesis circuit 21 in Fig. 1) for generatihg an errox voltage
for rotating the recording medium from the rotation control
information, a judgment means for judging polarity of the error
voltage after removal of fluctuation due to noise included in
the error voltage, a detection means (for example, absolute
value circuit 23 in Fig. 23) for detecting magnitude of the
error voltage, and a rotation means (for example, spindle motor
11 in Fig. 1) .for rotating the recording medium dependently
on the judged polarity of the error voltage and the detected‘

magnitude of the error voltage.

Fig. 1 is a block diagram for illustrating an exemplary



5 contents results in lowering in adsorption of nercury.
Detail ed' mechanismto explain why the activation under |ow water vapor
content gives higher nercury adsorption is not clear, though, it is
presuned that such activation condition builds up such mcropore
structures as will adsorb nercury nore suitably. In the activation

process, it
activation

is preferable to maintain simiBar gas conposition to the

e Ln_th t i [ ' e bon is
cool ed under erf%cotgngq%gﬁoé)%t?éﬁo\?g%t% lléec%ﬁ%g‘;%%l goafgéon, wherein
said simlar gas conposition is referred to not nean that cooling gas
shoul d have BerROEGHRI/ EERFOSIUG 10 adpRardiats onf gkBe p¥esentebRvenRsd ony.
ci rcunst ance conposed of nitrogen gas. carbon di oxi de gas or m xture

thereof ( cont entarfopxyged, phyHFogetoctivetttsstidaretlec et 1 iight Rt &

activation,

such gas circunstance is allowable for cooling which cones to

be continuegy OGS 'd UBACAIN18Btric signal (reproducing signal). a

reproducing signal of a wobbling signal corresponding to the
track address outputted from the optical pick-up 12 is supplied
to PLL 14 through a driver 13.

PLL 14 generates a synchronizing signal which locks the
phase of a reproducing signal, and supplies it to a
synchronizing detection circuit 16. A clock generation
circuit 15 of PLL 14 generates a clock which synchronizes With
the phase of the reproducing signal and outputs it to a length
judgment circuit 17.

The synchronizing detection circuit 16 detects a
synchronizing signal from the signal supplied from PLL 14 and
outputs it to a phase detection circuit 18.

A quartz oscillator circuit 19 generates a clock having
a predetermined frequency and outputs it to the length judgment
circuit 17 and a 1/m frequency dividing circuit 20. The length
j'udgment circuit 17 compares frequency of the clock supplied
from the PLL 14 with that of the clock supplied from the quartz
oscillator circuit 19 and calculates the speed term of the

irradiated position, and outputs the speed term data to a



Raw material to the activated carbon is. not limtative, but acceptable

where such conmes from coal, charcoal, coconut shell, tinber, synthetic
resin or the |ike. As for specification of the activated carbon for
use as carrier, mcropore radii: 5 - 500 angstrons, preferably 10 - 100

angstrons, and specific surface: higher than 200 nferr]/g, nore preferably
hi gher than 500 nferr]/g, and in converse, preferably | ower than 2500

nferr]/g, a ha 0 [ h r
o rony heat EYREHESEE AL 1 FAMS 01 BER olrfbrdtbhl Sron UL WMBLLE
nercury w | be attained with use,of activated carbon haV|ng its

speci ficat i &?qlrrljpﬁﬁ?ércdb‘{%u%’éﬂggels converted to a clock having a frequency

6 Form of activated carbon is not limtative, and any of powder,

crushed partoflleAn aydi sdppddled arontlge ophbse Hevgctidnoosrtaing 18. The
synchronizing detection circuit 18 compares phase of the
synchronizing signal supplied from the synchronizing circuit
16 with that of the clock supplied from the 1/m frequency
dividing circuit 20 to detect the phase of the irradiated
position, and outputs a phase termdata to the synthesis circuit
21.

The synthesis circuit 21 combines the speed term data
supplied from the length judgment circuit 17 with the phase
term data supplied from the phase detection circuit 18 to
generate an error voltage, and supplies it to a polarity
judgment circuit 22 and absolute value circuit 23.

The polarity judgment circuit 22 judges whether polarity
of the errdr voltage is the polarity which accelerates rotation
speed of the disc (positive polarity) or the opposite polarity
which decelerates rotation speed of the disc (negative
polarity), and outputs the resultant polarity signal judgment
to a driver 24.

The absolute value circuit 23 calculates the absolute

value of the error voltage, and outputs the calculation result

to the driver 24.



honeyconb i s acceptable. Such a formas granular or cake is manufactured

t hrough the ordinary process including knealing of carbonaceous material (

> 100 parts ), mxed with oil pitch or coal tar ( 30 - 60 Parts ) as binder
and then such carbonaceous nmaterial 1is subjected to activation.

The present invention allows the activated rbons prepared specifically
as noted to be used in the state of sinple body or as it is, and, further

al l ows such activatrd @aibers24ogdretaness hedotat i Kiotie»ol hs ignal ni€ing
substance, that is, activated carbon with alkaline netal sulfide and/or

al kal i ne ear [ ' r I ul & nt a¢ ni
conpounds w #ﬁegﬁhghgéﬂ%@q%@%?gt ?%%(%& 3&{1[%& t%lgglgfl?e c,;‘fulrljfl{]uéfa errox
di ssolution into liquid, hydrocarhon. Al kal i ne nptal sul fide and

al kal i ne earVAlkagq andriige absodyte@ waluot apPrisURR hEesothghixdtation

exanples are: lithiumsulfide, sodiumsulfide, potassiumsulfide (alkaline
metal sul fi dehtrolngiesiaintsulthedepicallo wotsant filde (Bhaadspinddermbtoet ol

sul fide).
) rotates the disc D dependently on the rotation control signal.
Fig. 2 is_a block diagram for illustrating the exemplary
structure of one example of the polarity judgment circuit 22.
The error voltage generated in the synthesis circuit 21 is first
supplied to a comparator 30 and is compared with the 0-level
voltage (reference level), and a binary signal of positive
polarity or negative polarit.y corresponding to the comparison
result is supplied to a LPF 31 (lowpass filter) of the polarity
judgment circuit 22. The LPF 31 removes disturbance component
generated due to noise from the signal and then the signal is
supplied to a comparator 32. |
The comparator 32 compares magnitude of the exror voltage
supplied from the LPF 31 with that of a predetermined reference
voltage, for example, 0-level voltage, and a signal of positive
polarity or negative polarity obtained dependently on the
comparison result is supplied to ﬁhe driver 24. 1In detail,
if the error voltage supplied from the LPF 31 is higher thén

0, then the comparator 32 supplies a signal of positivepolarity

to the driver 24, and if the error voltage is lower than O,



Sol e kind or joint use of two or nore kinds is acceptable. As wll be

shown hereafter. Exanples 5 - 8 and Table 2 indicate that, anong netal

sul fides, carrying sodiumsulfide perforns optinum results as to

, elimnation of nmercury. Anong range of carrying al kaline or

~alkaline earth nmetal sulfides is not Iiniiftive but the range of 0.1 - 30
wei ght %on - - 7 the weight basis of

carrier is fer t | t L e {.ant L Pt

o mercury FRSSotidkats 57 LARRIACE S (qiinad o HeCRE H pSTRFLEY, 2
carrier is hindered by the carried conpound and resultant adsorption of
nmercury is §p§oqﬁﬁv?ﬁg%4'enough. When the netal sulfide carrying
activated carbon of this invention, is used to elimnate nercury and its
conmpound in |liqui#ig. 3 is a circuit diagram for illustrating the

structure of one example of the LPF 31. The error voltage
supplied to the polarity judgment circuit 22 is applied to a
resistor 41 of the LPF 31. Othér end of the resistor 41 is
connected to the one input side of the comparator 32 and also
connected to the one terminal of a capacitor 42. The other
end of the capacitor 42 is grounded. When a high frequency
voltage is applied to the LPF 31, tﬁe capacitor 42 absorbs the
voltage. Therefore, a low;frequency component is outputted
from the output terminal of ;he LPF 31.

| Processing operation of the polarity judgment circuit
22 is described with reference to a timing chart shown in Fig.
4,

A binary signal (error voltage) shown in Fig. 4B is

' generated by comparing the input signal (Fig. 4A) with O0-level
voltage (reference level) by means of the comparator 30. The
binary signal is supplied to the LPF 31 of the polarity judgment
circuit 22, the high frequency component of the input signal
is removed in the LPF 31, and the signal having a waveform as
shown in Fig. 4C is supplied to the comparator 32.

The comparator 32 compares the signal of the reference



hydr ocar bon as adsorbent, sulfur carried on the activated carbon scarcely
dissolves into liquid hydrocarbon during the activated carbon contacts

w th |iquid hydrocarbon. As shown hereinafter in Exanples 5 - 8 and
iTabl e 2, the amobunt ‘of sulfur dissolved into |iquid hydrocarbon is
extremely low level ( less than 1.0 ng/Kg,). This is another advantage of
this invention, because |liquid hydrocarbons containing sulfur will harm

catal ysts seriously which are often applied during process far such
i nt er nedi ateyedf (Petharelins bovadét ¥ik Fhﬁb§P@Eﬁd%§HPPbi8§ugF§m the LPF

Activated carbon prepared by conventional process which carrying sulfur or

its conpouBd, (hag.H oh) pdsmdagkndtates arsignay (Figl.idp) dhiyty bndibkanses as
mentioned in prior art description. However, |arge anount of sul fur and

its compou I.S..di ' s lJ QUi r%ﬁ%%@: | th CLI _
car bon conpg)étas%l\?\nj')?ﬁ%%%lsgahﬁ)}élrglogyr %cl)l%g:gs shown ﬂg#ée%{r%g t’ergnlangh\é%h%%
Conparative Exanples 5, 6 and Table 2. Therefore, these activated carbons

are not al Adwed to be used for mercury adsorption of |iquid hydrocarbons.

If the binary signal in Fig. 4A is supplied to the
comparator 32 without passing through the LPF 31 (that is the
case of a conventional polarity judgment circuit), a signal
having the same waveform as the input signal is outputted.
Therefore, it is apparent from the comparison of the sigﬁal
of Fig. 4D (a signal in accordance with the present invention)
with the same signal as that of Fig. 4B (a signal outputted
from a conventional polarity judgment circuit) that high
frequency component due to noise is removed from the former
signal and frequency of polarity inversion is reduced, thus
the former signal is better in signal quality-than the latter
signal.

Fig. 5 shows the sfructure of another embodiment of a
rotation control mechanism of a recording/reproducing
apparatus in accordance with the present invention.
Components in the recording/reproducing apparatus shown in Fig.
5 corresponding to components shown in Fig. 1 are given the
same characters as shown in Fig. 1, and the description is

omitted for convenience.
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Reference will be nade to the process of providing the carried subst ance
or conpound with the carrier activated carbon, a carried

8 conpound such as al kaline nmetal sulfide is solved into aqueous ammoni a
solution, or other inorganic or organic solvent such as acetone. al cohol
and into this solution, the activated carboi3 s subnerged for the conpound
to be adsorbed and then dried in oven at 110 -400 [err]C, preferably 110 -

200[ err] C. ARt dunativa detkeathiffimg lod subiterdi jpdgeedlies tyloe of the
exanple, to apply the conpound solution, |ike shower or spray, onto the
activated car Qi \’i’%‘i"r@ 2l §i§;ﬁé!1”§ubﬁ§1@€it fiéé}neéhéaéﬁeﬂch'i%? Tcsu LRbT %ﬂko
reception. circunstance while drying the appl |e | vat e

carbon as note |n1tat|on not present and then, air. nltro en, or
%ges whether kﬁe pegatlon fg now récording pr cessgng or

reproducing processing, de;ermines a duration while the same
polarity continues corresponding to the judgment result, and
supplies the Qetermined result to the polarity judgment
circuit 72. In detail, for example, if the
recording/reproducing apparatus is in reproducing processing,
then the duration determining circuit 71 determines a
relatively short duration so that the polarity judgment
circuit 72 ignores a polarity change shorter than the
determined duration. If the recording/ reproducing apparatus
is in recording processing, then the duration determining
circuit 71 determines a relatively long duration so that the
polarity judgment circuit 72 ignores a polarity change shorter
than the determined duration. Thereby, high frequency
component is ignored during reproduction, and high frequency
component is reflected on recording with high fidelity during
recording. As the result, noise due to deceleration generated
when reproducing is suppressed and information is recorded
with high fidelity to input signal wheﬁ recording.

The polarity judgment circuit 72 controls the clock

frequency which a built-in clock generation circuit 63 (Fig.



conbustion gas fromliquefied petrol eumgas is usable. Li quid
hydrocarbons, objective of the inventive nethod, are neant to include such
broad scope that the adsorption through contact between solid phase
activated carbon and |iquid phase hydrocarbon is feasible, and they are
mainly found in internmediates |eading to petroleum product and
petrochemi cal product. For exanple, naphtB4 or other petrol eum

i nt er medi at g,0r.,]; c %% Sksti b { & h -
carbon at orrg )ar?d1 tﬂ?/llpt[ﬁg ‘Fnlac%ﬁ% atd"gr?n%i {éét lt-'Itill %rrg{e%g%(%ﬁgﬁgg %reéfsslygér esjﬁPa&é%ded
oi | based or_coal based hydrocarbons, for exanple. As for
hydrocarbonéqﬂﬂMFEFnGFrﬁBHQQrﬁﬁF%F%éPBBHzﬁ%ﬁgi%ﬁd7l-lying gas at anbi ent
t enperature, such hydrocarbons are applied to the inventive nmethod after

| i quefaction by pFassureeisl B baptkcdiagram Ificqueflilads b tialg gasekehlary

| i quefied petroleumgas ( LPG). | i quefied ethylene. |iquefied propyl ene,

and napht ha gng, bgrdbeds the polarity judgment circuit 72. The error
voltage supplied from the synthesis circuit 21 is supplied to
the one input terminal (non-inversion input) of a comparator
51 in the polarity judgment circuit 72. A certain
predetermined reference voltage is supp.lied to the other input
terminal (inversion input) of the comparator 51.

The comparator 51 compares the error voltage with the
reference voltage, generates a signal which indicates polarity
corresponding to the comparison result, and outputs it to a
logic circuit 52. The logic circuit 52 extracts and outputs’
only the polarity signal that continued for a predetermined
time using the frequency clock corresponding to the determined
duration result supplied from the duration de’termining circuit
71. |

Fig. 7 is a block diagram for illustrating an exemplary
structure of the logic circuit 52. The clock generation
circuit 63 generates a frequency clock corresponding to the
determined duration result supplied from the duration
determining circuit 71, and supplies it to the clock terminals

CK of a D-type flip-flop 61~1 and a D-type flip-flop 61-2.



9 in liquid state, and such material may be applied to the present

I nvention with no prelimnary treatnent to |liquefaction, so that the
inventive nmethod provides industrial utility with material hydrocarbons
not ed. These hydrocarbons nmay be single conponent or mxture of two or
nore conponents. In the cases that the adsorption is perforned with
use of a fixed bed filled with activated ¥arbon, particles size thereof

may be 4.75 - 0. fer 1 - Wl L _be
made to mercury iﬁ%éﬁ?%ﬁége%ﬁ rﬁ%ﬁﬁggﬁ}gfﬁgfqéﬁcﬁ?ﬁ g?ﬁ?ﬁ¥§¥€fn§ﬁ Es
mercury sinple body, inorganic Qr organic mercury conpound is applicable
to the i nventpverkeehas an¥OTerimciit & « r@%d#h%eeggegh supnkir® totkhee
| evel or extrenely |ow level. In the case that nercury

concentr at i om- ¢ gpaOE 1dip-1fibPpgbkgl amide a4 NMVANDI ¢¥eracliitvadzd CehdOButpha

will elimnate about 0.1 - 10 g nercury, though necessary anount of the

activated caf bpn; A8RCHISF the D-type flip-flop 61-1 is connected to the
input terminal D of the D-type flip—flép 61-2. The output
terminal Q of ghe_D-type flip-flop 61-2 is connected to the
other input terminal of the NAND circuit 62.

Pfocessing operation of the logic circuit 52 is described
with reference to a timing chart shown in Fig. 8.

The input signal (Fig. 8A) supplied from the comparator
51 is supplied to the NOT circuit 64 and inverted (Fig. 8B),
and also the clock generation circuit generates a clock having
a predetermined frequency (Fig. 8D) corresponding to the
result determined by the duration determining circuit 71, and
the clock is supplied to the clock terminals CK of the D-type
flip-flop 61-1 and the D-type flip-flop 61-2.

The input signal (signal shown in Fig. 8B) inverted by
the NOT circuit 64 and the two-clock delayed signal (Fig. 8C)
supplied through the D-type flip-flops 61-1 and 61-2 are
supplied to an input terminal of the NANDcircuit 62. Indetail,

when both two-clock delayed signal and current signal are in

H (high level), an output signal (Fig. 8E) outputted from the

NAND circuit 62 is L.



upon target elimnation anount. Assum ng that |iquid hydrocarbon is
In - process goods leading to the reform ng process, nornmally such
.contains mercury at 0.002 - 10 ng/kg. Therein prior filtration of the
liquid hydrocarbon is desirable to elinminate sludge therefrom wherein

mercury conponent separabl e together W|th sI udge I's desirably renoved.
EXAMPLES Exanple. 1 10

Car boni zed coconut hel |, h cut, ) of 4_mesh | arger than 1.7
mm smal | er thanf8. é )bﬁé e?zb‘?‘éﬁf {.gﬂi freguengy npkarizakben.
This material was actlvat ed under circunstance conposed of |iquefied

pet r ol eum fasctoatisin ofugato( ngise aapdse tremoved.r opecaisé) thaygiock. 2

% carbon dioxide 9.8 %

frequency generated f_rom the clock generation circuit 63 is
controlled dependently on t;he operation of recording or
reproducing, the frequency to be removed can be changed
depending on the case.

Alternately, in the case of a disc that the type of the
disc is detected and the error voltage is generated from a
wobbling signal, the polarity judgment circuit 22 or 72 as
described herein abové may be used, and in the case of a disc
that the error voltage is generated from the recorded data,
a conventional polarity judgment circuit as shown in Fig. 9
may be used. In the former case, through the servo band becomes
somewhat narrow, thereby a wider servo band can be used.

According to a recording/reproducing apparatus
described in claim 1 and a recording medium rotation control
method described in claim 8, fluctuation due to noise included
in the error voltage is removed and thereafter polarity of the
erroxr voltage is judged, thereby the polarity judgment of

rotation control is performed adequately.



wat er vapor 10-%) at 900 [err]C, and resultant specific surface 1400
n[err]/g,mm"ﬂﬁmﬂﬂ cooled in the sane gas down to 300 [err]C. Thus
pr epare ﬂ Lrﬂ n was crushed to nesh range 10 - 32 ( large than
.5 mMm Smafler tha’ 1*7 nm ). This activated carbon has ash content (
re5|due after strong heating ) 2.5 weight % Li ght napht ha (
‘hydrocarbon Clerr] to CJerr] ) containing nercury at different |evels was
used and adsorption on different levels wefe nmeasured with use of the

activated c¥hBén IfotEdRing@rEEn 20 % of nercury contained in the |ight
napht ha was shared by organic nercury conmpound. The |ight naphtha 100 m

was put into contact AwreBolldd mflteptedued P Heder vmfﬁmgcoﬁ/efe%y
concentration of the naphtha after the adsorption was neasured after

Ctart, and PRSAEPT f  FSEUE TR IO B S o bR A SR BB ater i
@] |nd|cates ood, or acceptable and X indicates fail or unacceptable.
information recorded in said recording medium when information
is recorded in or reproduced from said recording medium,
comprising:
generation means for generating an error voltage for
rotating said recording medium from said rotation control
‘information,
judgment means for judging polarity of said error voltage
after fluctuation due to noise included in said error voltage

is removed,

detection means for.detecting magnitude of said error
voltage, and

rotation means for rotating said recording medium
dependently on the judged polarity of said error voltage and
the detected magnitude of said error voltage.

2. The recording/reproducing apparatus as claimed in
claim 1, wherein said judgment means removes fluctuation due
to said noise of said error voltage using a low pass filter.

3. The recording/reproducing apparatus as claimed in
claim 1, wherein said judgment means compares the magnitude

of said error voltage and a predetermined reference voltage,



\
NN O g
U o
- 18 -

and removes fluctuation component due to said noise based on
the difference between the signal with a delay of a
predetermined time of the comparison result and the signal
without delay of the compa;ison result.

4. The recording/reproducing apparatus as claimed in
claim 1, wherein said judgment means changes fluctuation
frequency to be removed depending on whether the operation is
recoxrding or reproducing.

5. The recording/reproducing apparatus as claimed in
claim 1, wherein said judgment means changes fluctuation
frequency to be removed depending on the type of said recording
medium.

6. The recording/reproducing apparatus as claimed in
claim 1, wherein said rotatioﬁ means is provided with a spindle
motor.

.7. The recording/reproducing apparatus as claimed.in
claim 6, wherein said recording/reproducing apparatus is
provided additionally a deceleration means for decelerating
rotation of said spindle motor.

8. A recording medium rotation control method for
controlling rotation of a recording medium using rotation
control information recorded in said recording medium when

information is recorded in or reproduced from said recording
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medium, comprising steps of;

generating an error voltage for rotating said recording
medium from said rotation con;rol information,

judging polarity of safid error voltage after flugtuation
due to noise included in said error voltage is removed,

detecting magnitude of said error wvoltage, and

rotating said recording medium dependently on the judged

polarity of said error voltage and the detected magnitude of

said error voltage.



ﬂerr] _ ' 12 As shown in Table
-1, mercury adsorption by the activated carbon is good, and no organic

mercury conmpound is found in the naphtha subsequent to the adsorption. In
concl usi on, the inventive activated

- 20 -

RECORDING / REPRODUCING APPARATUS AND
RECORDING MEDIUM ROTATION CONTROL METHOD

ABSTRACT OF THE DISCLOSURE
An error voltage which includes serious fluctuation due

to noise is applied to a LPF, and high frequency component due

to noise is removed. The error voltage supplied through the

LPF and a reference level, for example, 0O-level voltage are

supplied to a comparator. The comparator compares magnitude

of these two voltage each other, and outputs a signal which
indicates polarity corresponding to the comparison result.
As described herein above, by removing ﬁigh frequency

component included in the error voltage to be éupplied to the
comparator with the LPF, the polarity signal with reduced
fluctuation due to noise and good quality can be obtained.

Thus the polarity of an error voli:age for controlling rotation

of a disc can be judged correctly.

FIGURE 1



carbon is proved to have superior performance. Exanple 2 and 3 The
activated carbon particles was prepared in the same way as in Exanple 1
extepting different gas conposition used, and nmercury adsorption was
nmeasured in the sane way as in Exanple 1. Results are shown in table 1.
The performance is rated good at each case. Thus it is proved that the
activation gas containi ng water vapor LZ? than 15 % | eads the perfornmance
to be good. Exanpl e 4 Phenol n fiber (NIPPON KYNOL CO., LTD.
Brandnane KYNOL FIBER ) was used to prepare to the activated carbon.

Excepting the use of this fiber, activated carbon f1 red in
the sane way as in Exanple 1. The mer cury stq his fibdgr is
proved to be good as shown in Table 1. COhpar ati ve nple 1 tq 4
Activated carbon particle and activated carbonldiber madg from” phenol
resin fiber were prepared in the sane way as inﬂExaane‘l
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and 4 excepting chance in the activation gas conposition, and then nercury
adsorption was neasured, and results are shown in Table 1. It is
proved that the activation gas containing water vapor nore than 15 %
reduces the adsorption of mercury as well as organic nercury l|largely and
hence such activated carbon is not allowed to

13 be used for nercury adsorption. Exanple 5 The activated carbon
obtained in Exanple 1 was used. Sodium sulfide solution (Na2S

O9H err]d err], reagent first class, KAIQX@NA KAGAKU KOGYO) wherein 7.5 g
was dissolved in water 100 m. was sprayed onto the activated carbon under
m xi ng. Thus treated was at 130[err]C for dried 3 hours to yield the
activated carbon carrying Na2S 1 weight % as sul fur. Adsorption of mercury

was neasured in the same F: I (3 22

ERROR 30
VOLTAGE > ?l
REFERENCE LPF
LEVEL - * OUTPUT

32

FI1G. 3

4|




7

~carrying sodi um sul fi de shows good performance and no

way as Exanple 1 and results are shown in Table 2. The activated

sulfur is found, and thus field service for

car bon

di ssol uti on of

mercury elimnation is
feasi bl e. 14
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[err] 15 Exanple 6 The
activated carbon was prepared in the sane way excepting that carried
sodi um sul fi de was 2 weight % This shows in Table 2 good nercury
adsorption and no dissolution of sulfur is found. Exanple 7 and 8
Activated carbon carrying sul fur containing conmpound were prepared with
potassi um sul fide and sodi um sul fi de wherein the activated carbon with
potassium sul fide was prepared in Exanplkg 7 and the one w th sodium

sul fide was prepared in Exanple 8. These activated carbon show good

mercury adsorption shown in Table 2 and no dissolutren_gi_suLLuL_is f ound.
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Conpar ati ve Exanple 5 The activated carbon obtained in Exanple 1 was
used to prepare the activated carbon carrying sul fur, wherein activated
carbon particle 100g was m xed uniformy with powder sulfur 1g and heated
to yield carrying 1 weight % Adsorption was neasured as in Exanple 1 and
results were shown in Table 2. As is indicated in Table 2, the
activated carbon carrying sulfur has good nercury adsorption, but

di ssolution of sulfur is nuch and there&ghf unacceptable for mercury
adsorption to treat |iquid hydrocarbons 7i‘'ncl udi ng napht ha or other oi
product s. Conpar ati ve Exanple 6 The activated carbon obtained in
Exanple 1 was used to prepare t he activatedkefar bon carrying thiourea,
wherein activated carbo particle was spray uniformy with thiourea
solution and heated a dried 130 [err]C 3:) urs to yield carrying

organi ¢ sul fur conpou I o
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16 weight % Adsorption was neasured as in Exanple 1 and were shown in
Tabl e 2. As shown'in Table 2, the activated carbon carrying thiourea
shows good mercury adsorption, but dissolution of sulfur is nuch and

t herefore unacceptable for mercury adsorption to treat liquid hydrocarbons

i ncl udi ng naphitha or other oil prodqé} : Exampl e 9 The activated
carbon obtained in Exgnple 1 was pack un

orm jn a colum ( dianeter:
30 cm height: 1 m), jwhereinto |ijght nappt ha i ning mercury
concentration 6pg/ kg gt LV( linear vefocrty ). mnin. was passed.
t hus treated naphtha I ne rcury legs th 11 pof kg, substantially
conplete elimnation |, pr -~ Al SO orgfnic ry cpnmpounds was

conpletely elimnated and di ssol ht ha was | ess
than 0.1 ng/ kg, scarfce dissolutipn wals proved. he mercury

elimnation fromliquid hydrodarbons off{the pres
superior performance by conbirling the s Lally

— —/

FlG. 8/ INPUT SIGNAL
FlG. SE ouTPuT SIGNAL

F | G. 8D cwocx

F1G. 8B
F1G.8C



prepared activated carbon or that with carrying of alkaline netal sul fide

5o that a slight amount of mercury contained in liquid naphtha is

substantially conpletely elimnated and that no side ef fect of

di ssolution of carried sulfur conponent into the liquid hydrocarbon is
found. Liquid hydrocarbons containing nercury or sul fur will harm

catal ysts which are often applied during process for such internedi ates
of petrol eum products and. pet rochem 4P products. Thus the present

met hod i s advant ageous to processi ng of such oil internediates.

17 What is claimed is: 1. Meth @im’@uing mercury and its
conpounds contained in liquid hydrocarBon iS conprising of contacting
activated carbon wth |iquid hydrocarbon, wherein the activated carbon is

prepared by activating gFgRbRonaceous material with activating gas
i ncl uding VOLTAGE'____"—ﬁF\\\\‘ OUTPUT

REFERENCE -
VOLTAGE ' |

F1G. 10

IN THE CASE OF CONTROL WITH RECORD SIGNAL

ON A DISC
ERROR

VOLTAGE

[ ,,——\\~_’,,—~\\\_‘//,_\\\ROTNHON

@ VARIATION

A COMPONENT
R TTS LOSS
= TIME

F1G. 1

IN THE CASE OF CONTROL WITH WOBBL.ING SIGNAL
ON A DISC

ERROR
VOLTAGE

NN o

= TIME




\Wat er vapor |ess than 15 % on vol une basis. 2. Method of elimnating
-mercury and its conpounds contained in |iquid hydrocarbon is conprising of
contacting activated carbon - carrying alkaline netal sulfide or alkaline
earth nmetal sulfide wth liquid hydrocarbon, wherein the activated carbon

is prepared by activating a carbonacequs, material with activating gas
I ncl uding water vapor |less than 15 % on Vvol une basis.

IN THE CASE OF CONTROL WITH RECORD SIGNAL
ON A DISC

ERROR
VOLTAGE
i

F1G. I2A

F1G. 2B |

DIRECTION OF TORQUE

/ﬁw\,\‘ A'!}\A\\ -
P TIME
ACCELERATION

DECELERATION “U U‘r

IN THE CASE OF CONTROL WITH WOBBLING SIGNAL
ON A DISC

ERROR
VOLTAGE

F1G.13A |

TIME

F1G. 13B

DIRECTION OF TORQUE
ACCELERATION

DECELERATION “ “ ““H I’ ”u u “



