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Brief Discussion about U.S. Patents
7/-Step Patent Search Strategy

USPTO Patent Full-Text and Full-image Database
— Demonstrate the 7-Step Patent Search Strategy
— Search by patent number

— Accessing the full-text of the patent

Google Patents

Using Kirk-Othmer and Ullmann’s for Patents



What Is a Patent?

“A patent is a grant from a government that confers upon an inventor
the right to exclude others from making, using, selling, importing, or
offering an invention for sale for a fixed period of time.”

(Pressman, 2009, p. 9)

Types of Patents:

Utility - Most common type. New and useful process, machine,
article of manufacture, compositions, or any new and useful
improvement.

Design - New, original, and ornamental design for an article of
manufacture.

Plant — Plants that can be reproduced through cuttings or grafting.

Pressman, D. (2009). Patent it yourself: Your step-by-step guide to filing at the U.S. patent office. Berkeley, CA: Nolo.



Legal Requirements for a Utility Patent

Must fit one of the five statutory classes

— processes, machine, articles of manufacture,
compositions of matter, and “new uses” of the above.

Useful

Novel

Non-obvious



Where Would You Encounter Patents?

e As citations in the scientific or technical literature
 When searching the “prior art” for a patent application

« Evaluate the state-of-the-art of an industry or intellectual
property of a company



Why Search the Patent Literature?

* Technical Information
— Find solutions to technical problems
— Locate information that isn’t published in journals

* Legal Information
— Prepare a patent application
— Avoid patent infringement

* Business Information
— ldentify key innovators/companies
— ldentify and monitor technology trends



Patent Statistics

e Over 8,100,000 U.S. patents issued since 1836
 U.S. and Japanese account for 48% of in force patents

Patents granted at the top 10 offices, 2010

Resident WM Non-Resident

159 509 410 253 472 287 900 107 919 296
222,693 210614 Non-Resident share (%6): 2010
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Source: Data from 2010: World Intellectual Property Organization. (2011). World Intellectual Property Indicators. Retrieved
February 6, 2012, from http://www.wipo.int/export/sites/www/freepublications/en/intproperty/941/wipo_pub_941 2011.pdf.



The 7-Step Patent Search Strategy

Classification
1. Brainstorm keywords related to the purpose, use and composition of the invention.

2. Look up the words in the Index to the U.S. Patent Classification to find potential class/subclasses.

3. Verify the relevancy of the class/subclasses by using the _Classification Schedule in the Manual of
Classification.

4. Read the _Classification Definitions to verify the scope of the subclasses and note "see also" references.

Access Full-Text

5. Search the Issued Patents and the Published Applications databases by "Current US Classification" and
access full text patents and published applications.

Review and References

6. Review the claims, specifications and drawings of documents retrieved for relevancy.

7. Check all references and note the "U.S. Cl." and "Field of Search" areas for additional class/subclasses
to search.
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Searching by the U.S. Patent Classification System
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Step 2 - Use the U.S. Patent Classification Index

United States Patent and Trademark Office

Home Site Index Search FAQ Glossary Guides Contacts eBusiness eBiz alerts News Help

Patents > Guidance, Tools, and Manuals > Classification Main Menu

Class

& Titles | Class Numbers Only | Index to the U.S. Patent Classification (USPC) System | International | HELP | Office of Patent Classi

Site Data is Current as of June 2011.

A. Access Classification Info by Class/Subdass HELP

1

2.

Enter a US Patent Classification...

/

Class (required)/Subclass (optional)
e.q., 704/1 or 482/1

Select what you want...
@ Class Schedule (HTML)

Printable Version of Class Schedule (PDF)
Class Definition (HTML)

Select the USPC Index

Printable Version of Class Definition (PDF)
US-to-IPC8 Concordance (HTML)
US-to-IPC8 Concordance (PDF)

US-to-Locarno Concordance

Submit Reset

B. Classification Information

1.

L OGN AW

Index to the U.S. Patent Classification System (Preface)

ABCDEFGHIJKLMNOPQRSTUVWXYZ

Classification Orders

Classification Orders Index

Classes Under Reclass

Classes Within the U.S. Classification System (Arranged by Related Subjects)
Classes Arranged Numerically With Art Unit and Search Room Locations
Classes Arranged in Alphabetical Order

Classes Arranged by Art Unit

Information on E-Subclasses

C.

Search USPTO

Look in: Index to Classification ~

Search for:

Sedrch

Don't use this search

Search USA.Gov (General Search and Advanced Search)

1. Click the Search USA gov logo below to initiate a general search at USA.gov:

Search ./l:"SA.gg\{l

2. Click the Advanced Search USA gov link below to initiate an advanced search at USA gov:

Advanced Search USA.gov
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United States Patent and Trademark Office

Home Site Index Search FAQ Glossary Guides Contacts eBusiness eBiz alerts News Help

Patents > Guidance, Tools, and Manuals > Classification > Index to the USPC

Class Humbers & Titles Class Humbers Onl USPC Index International HELP | Office of Patent Classification
Index to the USPC

Index to the United States Patent Classification (USPC) System

Select the format and section (by letter) ...
Index in HTML A B C D E F G H IJKILMMNOUPQU RS TWUV
P Q

Index in PDF A B C D E F G H IJKILMN O

KEY: £ '=online business system & =fees =forms 40 =help 4% =|aws/regulations W#Edefinition (glossary)

U can suggest USPTO webpsges ormatenal you would like fesfured on thiz section by E-msil fo

The Inventors Assistance Center iz svsilable fo help you on pstent matters. Send questions sbout USPTO progrsms and zenices fo the USPTO Contact Center (UCC).

Last Modified: 12/01/2009 12:58:45

Looking for "Sulfuric Acid"
Select the letter "S" from the Index in HTML
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United States Patent and Trademark Office

Home Site Index Search FAQ Glossary Guides Contacts eBusiness eBiz alerts News Help

Patents = Guidance, Tools, and Manuals = Classification = USPC Index

Class Humbers & Titles | Class Numbers Only | USPC Index | International | HELP
ABCDEFGHIJKLMNOPQRSTUVWXYZ
View as PDF
T 30 /5 165+
e e = 102 7 517+
Saccharic Acid .. ... een et eneennnnennansan a62 s 582
Preparation from carkbohydrates ......... 562 7 515
=T e ) s = o A = 536 /5 111+ _ x|
Sacchariferons Material .........c0cccneeaan 127
Condiments and flavors . ... cweverennnnn 426 /7 548+ | (aT= B | Sulfuric Acid
Fe:rr_nentatlr:nn ........................... 435 ™ Match whole word orly ™ Match case
Saccharimeter
Chemical analwsSisS . ... .o nnnnnnnnnnn 422 7 B8+ Previous | Mead I
FermenTATive TEST . ueeieneeronnerennesns 435 7 4+
Hydr O e & v i i v s em e s emmssnsenneennses 73 /7 32 R+
Optical analywSis . v v ecereenanaeneeen- 356 7 366
FF= a1 - e 1 48 211
= T = D28 7 5
Slow AiffusSer & . e it i e m et m e 239 7 53+
sack (See Bag) = =
Cleaning With 2ir ... i it nnceeneenneeas 15 7 304 Use the Flnd functlon (Ctrl + F)
CLOSATO o e v v m e m e s mmssesneessansesnsnssos 53 5 285+ to Search page for "Sulfurlc ACId"
Sewing filled S2CKS . uv e vennsnnnanrnn 112 ~ 11
Closures for flexikble A0S ..o e eeeeeeas 383 / 42+
Filling and packing machines ........... 53 5 5T0+
HOLOBTE & e v v emeessneessneessneessnneesss 248 / 95+
B B+ o~ 112
SUSpeEnsSoryY Bandame . v v e e e s m e e 602 + &7
T = =10 o i1 602 7 B8
TUETIETS - v s v s e m e mmmmmnmmm e semee s 414 / THd+
Weighing SUDPDOTLE - v o v v v e e anaeneeens 177+ 160
Sacramental ReceDtaole . v e e nnensnn 206+ 19
o= W s == e = 224 /7 191+
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Snlfuor

Leids and acid anhydrides ... .. ... 423 /7 5121+
Electrolytic synthesis ....ovivneee.. 205 /7 554

Binding a80entE . v v ncnnrnnnerarnnnnn 44 / 589+
Combined with fuel ...........c00unn 44 ¢ 604

e L 422 7 160+

Compounds organic
Carboxylic acids

BeVELlil v it et et e n e n i n e, 562 / 52+
Beyelic acid moiety e vvevevnnns 560 / 147+
Blicyclic BSCETE vu.veerenernnnn 560 7 125
ATromEtic +vuverenenrannrsnnnnnnns 560 / 9+
Fats fatty 0ils e3Ler TVEE +vvwe.vn.. 554 ¢ B85+
Waxes higher fattyv acids ........... 554 / B85+
Heterooyelic ..o ve i n i et enernnneenea 59 7 1+
Dyve COMpOSitions .u.ue e enernneerennnnnn a
Food fumigation with ..veeerernrnrnrnnnns 426 7 319
Medicine or poison containing .......... 424
o = 299 / 3+
Preparation inorganic ......ecivirernrnnn 423
ElectrolyEic o oveininetnennrnnnnenns 205 / 617
Removed From coal .. v. e cnerernerernennn 44 ;7 622+
Eemoved from gaseous mixture .......o.... 423 7 2421+
Eendering harmless in fuel ... vivvrnns 208 £ 177+
Salts INOFQENIC . v. e et nnsnnsnnnsns 423
Electrolytic synthesis . .ovevevnnvn .. 205 7 49
Sulfureted HYArOOET v v v cv e e e nrnnn 423 3
Sulfuric acid .fu.viiririnen e 423 22+
Apparatus
8 T 11102 =0 o= 422
CoOnCentrating .. urvrvetnrnernenn 422 7 160+
TrBANE t vt nenmmsan e snrnsnnns 422 7 160
Electrolytic synthesis ..vevevnern.s 205 / 554
3wt o 558 ¢ 20+
Mineral oil sludge SOUTCE v erern-s 208 /7 13

Located "Sulfuric Acid”

Class/subclass is 423/522
Make note of the number
and write it down

Verify the relevancy of the
Class/subclass by clicking
on "423"
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Step 3 — Verify the Relevancy of the Class / Subclass using
the Classification Schedule

United States Patent and Trademark Office

Home Site Index Search FAQ Glossary Guides Contacts eBusiness eBiz alerts News Help

Patents = Guidance, Tools, and Manuals = Classification = Class Schedule

Class Humbers & Titles | Class Humbers Only | USPC Index | International | HELP

Class 423 CHEMISTRY OF INORGANIC COMPOUNDS

Click here for

intable version of this file

Turn Outline ©OFF

jon Level: ;l M

Select Largest Indent Level to¥se Displayed |SelectExpa

- @ H 700 ZEOLITE . - - :
m O 701 . Organic comPeund used to form zeolite This is the Classification Schedule
- g g 702 - Organic template for Class 423 Chemistry of Inorganic
703 -+ Mixed template
- B O 7oa ---  Nitrogen cclzntaining CDmpDunds
- A Q705 .- Amine
L P : - -
ag e Cyctic Clicking on "Class 423" would
----- ydroxyl . S . S
m o e . Diamine provide the Classification Definition
M G 709 - Seed used
- B o 7o - Aging to induce zeolite formation from inorganic mixture
Ao 7n .= With physical treatment
A L 712 - Synthesized from naturally occurring product
S . I P & - Isomorphic metal substitution
- A0 714 - Acid treatment
A Q715 .-~ Halogen containing acid
- B 716 - With change of synthesized zeolite morphology
A& 717 .- Physical treatment
M E 718 - Structure defined X-ray diffraction pattern
N . P TREATING MIXTURE TO OBTAIN METAL CONTAINING COMPOUND

15



Doooooooooooooooooooooooaaoaaan
EEEEEEE SRR EEE R EEEEEEEEEEE B

Class Schedule — Only Small Portions are Hierarchical

511 SULFUR OR COMPOUND THEREOF

5121 - Oxygen containing

M3 . - -

514 o Tereuliete Scanning down the schedule we find
-‘;: - Dithionite "Sulfuric Acid” by following the

517 e o ntaining schedule hierarchy from least specific
918 ** Plural metal containing to most SpEEiﬁC

519 .- Bisulfite

519.2 - Sulfite

520 --- Bisulfate

321 -+ Ternary compou

522 Sulfuric acid

523

Nitrogenous impurity or utilizing nitrogenous catalyst or reactant

524

525 i includes organic or carbonaceous impurity

526 = Utilizing pressure or vac n mixture

azi «= Adding organic compound to mixtu

gig .= Contacting mixture with gas, steam, or vapor Check the definition for subclass
-« Subjecting reactants to pressure, vacuum, or steam - - -

530 Utili]zing nfetal sulfate " "o227 by CIICkIng e

an -« Purifying acid or reactant

532 - Sulfur trioxide

533 -« Utilizing catalyst in reaction

234 -+ Promoter or successive diverse catalysts

535 -« Catalyst contains oxygen, vanadium, and another metal

536 -« Platinum catalyst

537 ----= With sulfate or asbhestos carrier

538 -« Oxygen containing catalyst

539 - Sulfur dioxide

16



Step 4 — Read the Classification Definitions and Verify Scope

i 519 Bisulfite
This subclass is indented under subclass 512.1. Products or processes wherein the compound contains the bisulfite or acid sulfite radical (H50,7).

[l 5192  Sulfite:
This subclass is indented under subclass 512.1. Products and processes wherein the compound is a sulfite; i.e., includes a {5032'} radical.

[I 520 Bisulfate Definition for 423/522

This subclass is indented under subclass 512.1. Produ rg ulfate or acid sulfate radical (5042').

PR Ternary compound containing hydro

This subclass is indented u class 512.1. Products or processes in which the compound is ternary and consists of sulfur, oxygen and hydrogen only.

1 522 Sulfuric acid
This subclass is indented under subclass 521. Products or processes in which the ternary compound is sulfuric acid {H2504).

(1) Note. This subclass provides for sulfuric acid (H,50,) including fuming sulfuric acid which is sometimes termed oleum or Nordhausen acid for which sometimes the
formula H,S,0, may be designated. However, this compound is actually H,S0, with SO, dissolved therein and is classified in this subclass.

I itrogenous impurity or utilizing nitrogenous catalyst or reactant
% subclass is indented under subclass 522. Processes in which during the manufacture of the sulfuric acid a compound of nitrogen is used as a catalyst or as a reactant, or is
present as an impurity which requires removal.
1 524

bric acid is produced from sulfur dioxide oxygen (air) and water or steam by means of nitrogen oxides

Click the red P link to see all the
patents fOI' a particular subclass on of sulfur dioxide by burning sulfur or sulfur compounds. Sulfuric acid is produced in the lead chamber

ans of nitrogen oxides (catalysts or reactants). The gases leaving the reaction chamber contain practically
t the oxidation of SC, to SO,. These nitrogen oxides are recovered by absorption in H,50, in so called

towers is conveyed to the beginning of the system where it is denitrated in so called Glover towers by

means of the entering hot gases containing sulfur dioxide.

17



Step 5 — Search Issued Patents and Access Full-Text

USPTO PATENT FULL-TEXT AND IMAGE DATABASE

[ Home ][ Quick ][Aduanced][PatNumH Help ]

[ Mext List H Bottom ][View Cart]

Searching US Patent Collaction...

Results of Search in US Patent Collection db for:
CCL/423/522- 440 patents.
Hits 1 through 50 our of 440

_ NextS0tis_| Using the "Refine Search" we could narrow
wmpTo | [ our search by adding keywords.

Refine Search ||CCU423,‘522

PAT. NO. Tite
7,632,479 T Process for producing ammonia and sulfuric acid from a stream comprising ammonium sulfate e

7.632.475 T Process for removing contaminants from gas streams CI ic kl ng on th ese Iln ks
7.593.035 T Process for the recovery of sulfuric acid will take you to the full-text

7.582.271 T Emissi r
758 1 T Emission confrol system of the patent
7.455.819 T Apparatus for simultaneous dry desulfurization/denitrification

ba =

7.452.521 T Method for the removal of mercury from sulphuric acid with thiosulphate precipitation
7.442 363 T Hyvdrogen iodide manufacturing method and hvdrogen iodide mamifacturing annafﬁ‘ttg
7.442 359 T Recovery of sulphuric acid

7.442 352 T Flue gas purification process using a sorbent polvmer composi aterial

10 7,416,716 T Purification of carbon dioxide

11 7.404 938 T Emission control system

12 7.361.326 T Process for the production of sulfiric acid

LY T e B N e N P |

18



A Note about Accessing and Viewing Patents

Refine Search ||CCL,F423I522

PAT. NO. Tite

251 3,933,991 Tmt acid contact Erocess
2523932 599 T Method of 0 7 idrogen from steam

253 3.929.972 T Production of silico-dihy

254 3.923.964 T Process for the production of calcimm fluoride from

M

A patent displaying a
"T" icon has the full-
text available for
viewing. A patent
displaying the
"picture” icon only has
an image (TIFF file)
available for viewing.

2553.920.421 T Bemoval of oxides of nitrogen from gas streams which also contain s

256 3.919.402 T Petroleum oil desulfirrization process

257 3.917.798 T 50.sub.2 abatement

258 3.917.519 T Process for the mamuifacture of electrolvtic copper

259 3.914.398 T Process for making anhvdrous hvdrogen fluoride from fluosilicic acid

260 3.909.211 T Coal desulfirization process

261 3.907.979 T Low 50 _sub 2 emission sulfiric acid process form sulfir an

262 3.898.320 T Drv absorbent composition and process for malding

263 3.897.545 T Process for catalvtically reacting gases havin 2 content using different catalvsts
264 3 880985 T PROCESS FOR PRODUCTION O LPHUE TRIOXIDE

265 3.875.294 T Process for catalvticallv reactin es having a hich sulfir dicxide content

266 3.873.674 T Conversion of sulfir diogied® to sulfir tHoxide bv peroxviitaninm complexes

267 3.862.208 T PROCESS POR,IﬁTREAD‘[ENT OF A SALT-CONTAINING ACID SOLUTION
268 3,862,295 T METHO B SORPTIVE REMOVAL OF SULFUR GASES

2603853502 T WD OF EEMOVING SO AND H SO MIST FROM A GAS STBEAL‘I--""'—-—
270 3,836,630 W 423/243.03 423/166 423/243.07 423/522 423/5

271 3,829 560 T RECOVERY OF SLILE E FEOM GAS STEEAMS

272 3,825,657 EMRETSA0 123/351 423/437.1 423/522

273 3819816 W 423/522 423/224 423/234 423/238 423/574.1

This 1974 patent is
only available as an
image (TIFF file). You
must install a TIFF
viewer to view these
images.
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Results of Clicking the Class / Subclass Search

20 7.041.152 T Method for processing elemental sulfir-bearing materials using high temperature pressure leaching

21 7.033.565 T Production of sulphuric acid from a feed gas with varving concentration of sulphur dioxide

22 7.029 639 T Desulfirirer comprising activated carbon and method of desulfirization

23 6.946_108 T Flue gas desulfirization apparatus and flue gas desulfimization svstem_ and method for operating flue gas desulfirization apparatus
24 6.893.622 T Process for the combustion of sulphur for the preparation of oleum and sulphuric acid with reduced (NO)x content

25 6.890.371 T Method for processing elemental sulfir-bearing materials using high temperature pressure leaching

26 6.872.373 T Flue gas processing apparatus and desulfirization method

27 6.790. 418 T Materials and method for the biological production of sulfiric acid

28 6.740.302 T Method for producing high-puritv sulphuric acid .
mﬁ .. | Scan the patents resulting from

29 6,689 326 T Method and apparatus for ntroducing sulphur di
30 6,635,231 T Preparation of arsenic pentafluoride the search of Class / subclass

316.627.172 T Process for preparing sulphuric acid from gases containing SO3 and gaseous nit
32 6.616.905 T Desulfiriration of exhaust gases using activated carbon catalvst |t IDU ks ||ke 657405302 m |g ht be
33 6.610.268 T Method for the microbiological production of sulfiric acid . . .

worth investigatin
34 6.610.263 T System and process for removal of pollutants from a gas stream g g
35 6,572 835 T Method and apparatus for producing gaseous sulfirr trioxide

20



Reading a Patent

USPTO PATENT FULL-TEXT AND IMAGE DATABASE

([ome ] aues ) (aavancea] (ot s ) _sie ]

[View Cart] [ndd to Cart]

United States Patent ____,_,_———". 6,740,302
Hostalel , ot al | Title of the Invention | | Patent Number | Moy 25, 2004

Method for producing high-purnty sulphurie acid

Avseract | Abstract of Patent |

The mvention relates to a novel method for producmg high-purity sulfuric acid for use in the semiconductor ndustry. The method comprises the addition of a hydrogen peroxide solstion to an engineered

ochim i order to reduce the 50O sub. 2 concentration, evaporation of the 50 sob. 3 and separation of acid traces. The high-purity 50 sub 3 is then enriched with inert gas and the 50 sub 3 is absorbed into
sulfuric acid

Inventors: Hostalek; Martin (Darmstack, DE), Buttner; Werner (Darmstadt- Arheldgen, DE), Hafner; Rolf (Egelbach, DE), Lu; Chih-Peng (Taipei, TW), Kan; Ching-Jung (MNan-Tou,
TW), Seitz; Ekkebhart (Seeheiim-Tungenhesim, DE), Friedel; Ernst (Darmstadt, DE)

Assignee: Aerck Patent GmbH (Darmstads, IVE) \

Appl. No.: 10/168,869 Inventor MNames

Filed: Jume 26, 2002

PCT Filed: December 0F, 2000

PCT Mo PCT/EPOO/12327T

PCT Pub. Mo WONL/4TEDS A“Ignee Infnrmatlﬂn |

PCT Pub. Date: July 05, 2001

Foreign Application Prierity Data

Dec 28, 1999 [DE] 198 63 509
Current U5, Class: —fe 423/EID  423/522, 4253/831; 4253/532
Cwrront International Class: Classification — TR IO T01 ), COIE 17,90 (20060101); COLE 17/00 (200601013 CO1E 017/69 () CO1E 017/74 O
Information CO1B 017/82 O CO1B 01790
Field of Search:

= 423/522 523 531,532

P References Cited [Referenced By)
References 4—'-""'-_-_-_ .S, Patent Documenis
25621240 July 1951 MMerriam et al.
3TE006] September 1973 Hamunond
3948624 Aprd 1976 Fomnoff et al
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Step 6 — Review the Claims, Description, and Drawings.
Claims Define the Unique Features of the Invention
and Determine Patentability

Claims

What is claimed is:

1. A process for producing high purity sulfiric acid comprising: a) adding hydrogen peroxide soltion having a concentration of 1-70% to 24-70% technical grade oleum in a sufficient amount to lower the
S0 _sub_2 concentration to below 10 ppm, b) evaporating SO sub 3 in the oleum at 90-130.degree. C. in a falling film evaporator, c) removing traces of sulfuric acid and nitrosyl sulfuric acid from the
resultant SO sub_3 gas stream escaping from the evaporator by means of a demister, d) enriching the high purity SO sub_3 with inert gas, and &) absorbing the SO _sub._3 in sulfiric acid at a concentration of
90-99% to form said high purity sulphuric acid.

2_ A process according to claim 1, wherein a portion of the high purity sulfuric acid stream obtained is recycled back to the absorption step.

3. A process according to claim 1, wherein high purity deionized water is added to said high puritv sulfuric acid to adjust the concentration thereof, of the high purity sulfuric acid to a desired concentration,
the and wherein the concentration adjustment is closed loop controlled by conductivity measurement.

4. A process according to claim 1, wherein the high purity sulfuric acid obtained is filled into PTFE-lined storage vessels or containers.

5. A process according to claim 1, finther comprising removing particles from the resultant high purity sulfirric acid using a three-stage filtration.

6. A process according to claim 5, wherein in the removal of particles by filtration PFA or PTFEE filters having a pore size of 0.1 mum to 1 mu.m are used.
7. A process according to claim 1, wherein absorption of SO.sub.3 is performed cocwrrently in a PTFE-lined reactor containing packing elements of PFA.

& A process according to claim 1, wherein the heat of reaction formed is removed in a tube bundle reactor made of PFA or fluorinated polyolefins under an inert gas cushion downstream of adsorption of

SO .sub 3.
9. A process according to claim 1, wherein said high purity SO .sub.3 is enriched with ultrapure nitrogen or highly purified air as said inert gas to an inert gas concentration between 1 to 50%.
10. A process according to claim 1, wherein said demister is made of high purity PFA or fluorinated polyolefins.

11. A process according to claim 1, wherein vent gases from the absorption step are treated with pure sulfiric acid in a scrubber.
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The Description provides a brief summary of the invention,
description of drawings (if any), background information on
the invention, and a detailed description of the invention

Description

The present invention relates to a novel process for producing high purity sulfiric acid for use in the semiconductor industry.

Pure sulfiwric acid can be produced on an industrial scale by passing SO _sub 3 into dilute sulfuric acid. by combining SO _sub 3 and pure water or by distillation of sulfuric acid at atmospheric or reduced
pressure.

The quality of the sulfuric acid produced is affected not only by the design of the plants and the quality of the raw materials used, but also by the tvpe and quality of the materials of construction used in the
plant. These have an appreciable bearing on the level of undesirable metal ions, but also on the level of particles.

It is known to produce relatively high puritv concentrated sulfiwic acid by having SO _sub_3 evaporated or expelled from oleum in a distillation flask and then introduced into dilute pure sulfuric acid. In
particular embodiments, the evaporation is occasionally carried out in a falling film evaporator. Generally. the equipment used for producing pure sulfuric acid is made of glass or of enamel-lined steel
Dependmng on the quality used, these materials mayv leach ionogenic and/or particulate impurities.

Existing processes have the disadvantage that. in the event of nonuniform evaporation. the gas stream may entrain drops of liquid in the form of a fine mist and anyv impurities present therein into the end
product. This happens in particular on conducting the evaporation in falling film evaporators customarily used on an industrial scale. but also on using distillation flasks.

Another disadvantage is the SO _sub.2 still present in the sulfuric acid after purification.

It is an object of the present invention to provide an improved, economical way of producing on an industrial scale for use in the semiconductor industry a high purity sulfuric acid that is ideally free of metal
ions and SO _sub.2, but ideally also free of particles in particular.

This object is achieved by a continuously operable process for producing high purity sulfirric acid for the semiconductor industrv. which is characterized in that a) hvdrogen peroxide solution having a
concentration of 1-70% is added to 24-70% technical grade oleum in a sufficient amount to lower the SO .sub.2 concentration to below 10 ppm. b) the SO _sub.3 in the oleum is evaporated at 90-
130.degree. C. in a falling film evaporator. c) sulfiric acid and nitrosylsulfuric acid traces are removed from the SO ._sub.3 gas stream escaping from the evaporator by means of a demister. for example in the
form of a candle filter, d) the high purity SO _sub.3 is enriched with inert gas. and e) the SO _sub.3 is absorbed in sulfuric acid of a concentration of 90-99% with cooling.

High purity deionized water is added to adjust the concentration of the high purity sulfuric acid to a desired concentration, the concentration adjustment being closed loop controlled by conductivity
measurement.

FIG. 1 is a schematic flow diagram of a plant according to the mvention.
FIG. 2 shows the schematic construction of an oleum evaporator useful in the process of the invention.
FIG. 3 shows in turn the schematic construction of an absorber or absorption tower useful in the process of the invention.

In a particular embodiment of the process according to the invention, a portion of the high purity sulfuric acid stream obtained is recycled back into the absorption space.
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The present invention relales 1o novel compositions
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by the following structiral formuln

HiN—CH-CONH—-DH-C 000
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wherein R is & lower alkyl radical,

Mhestrative of the lower alkyl rdicals denoted by the
R term sre methyl, ethyl, propyl, huiyl, penlyl, beuyl,
beptyl and the brapched-chain groups lsomere therewith,

The surpralngly potent swest taste af these dipepdide
desivatives 15 completely unexpected and could nod have
been predicted from f consideration of their cheeical
structure, That property apparently is related to the po-
larity of the medecule as indicated by the foct that the
compounds wherein B is hydropen, ie, the corresponding
free carhoxylic acids, are completely lacking in sweetness.
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dependent alse upon the stereochemistry of the Individoal
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wherein R is & lower alkyl radical as exemplifled abaove.
Removal of the N-benzyloxyearboayl and O-benzyl pro-
tecting groups ls convenicetly allfeced by hwdrogenolyss
ut atmospherie pressure and oo temperature, otlizing
palladium as the catalyst, Thoss processes are specilically
lostrated by the reaction of N-benzyloxycarboayl - L -
aspartic acid = - p - nilrophenyl, 2 - beneyl diester with
L-phenylalunine methyl ester 0 aford 8 - benzyl N-
benzyl - oxycarbonyl - L - aspartyl - L - pheaylalaning
methyl ester and hydrogerolysis of that intermedizte in
nqueous acstic acid with palladiom metal catsyst to pros
duce L-asparty] = L « phenylalanine methy] ester.

The instant dipeplide sweetening agents are water solu-
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" a8 carbonated soft drinks smd wines.
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Using Kirk-Othmer and Ullmann’s for Patents

Both contains over 1,000 articles on chemical
substances, physical properties, industrial production,
and process diagrams. Many include references to
patents for those processes.

— Kirk-Othmer Encyclopedia of Chemical Technology

— Ullmann's Encyclopedia of Industrial Chemistry

e Ullmann’s is little more Eurocentric, but these two
sources are complementary.
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http://lib-ezproxy.tamu.edu:2048/login?url=http://polychrest.tamu.edu:8331/V?func=native-link&resource=TEX01152

Resources

Two online books:

Patent It Yourself (2004)

By David Pressman
Available Online via LibCat

Patent Fundamentals for Scientists and Engineers (2000)
By Thomas Gordon and Arthur Cookfair
Available Online via LibCat

Tutorials:

How to Conduct a Preliminary U.S. Patent Search (USPTO)
http://www.uspto.gov/web/offices/ac/ido/ptdl/CBT/

Patent Tutorials (Queen’s University Library)
http://library.qgueensu.cal/research/quide/patents/tutorials

Tools to Create/Provide a PDF Based on Patent Number:

Google Patents - http://www.google.com/patents?hl=en
pat2pdf.org - www.pat2pdf.org



http://www.uspto.gov/web/offices/ac/ido/ptdl/CBT/
http://library.queensu.ca/research/guide/patents/tutorials
http://www.google.com/patents?hl=en
http://www.pat2pdf.org/

Questions?
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Exercises

 What is US 7,345,671 or US 6,367,8177?

 \WWhat's the difference between these two
numbers and why does it matter?

US 7,345,671 and US 2003/0095096
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