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Ethereum private keys are 256-bit numbers chosen at random within the valid range of the secp256k1 
elliptic-curve parameters. Conceptually, the “list” of all Ethereum private keys comprises every 
integer from 1 up to (but not including) the curve’s order — roughly 2²⁵⁶ possible values, an 
astronomically large search space that makes brute-forcing a key effectively impossible. 
Representation 
Unlike Bitcoin’s Wallet Import Format (WIF), Ethereum private keys are normally represented as 64 
hexadecimal characters (32 bytes) preceded by the “0x” prefix (e.g., 
0x4c0883a69102937d6231471b5dbb6204fe5129617082795642ee38e6212b08ff). This hex format is 
compact, human-readable for developers, and directly usable by most Ethereum software libraries 
and command-line tools. 
Key Derivation and Address Generation 
To derive an Ethereum address from a private key: 
1. Multiply the private key by the secp256k1 generator point to compute a 65-byte uncompressed 
public key. 
2. Drop the first byte (which indicates compression) and hash the remaining 64 bytes with 
Keccak-256. 
3. Take the last 20 bytes (40 hex characters) of that hash and prefix with “0x.” 
4. (Optional) Apply the EIP-55 checksum algorithm to mix uppercase and lowercase letters for error 
detection. 
For example, a public key hash ending in 5abfec25f74cd88437631a7731906932776356f9 yields the 
checksummed address 
0x5AbFEc25f74cD88437631a7731906932776356F9. 
Storage Formats 
• Raw Hex: Simple text file or clipboard copy of the 64-character hex string. 
• Keystore JSON (Web3 Secret Storage): An encrypted JSON file conforming to Ethereum’s V3 
standard. It wraps the private key with AES-128-CTR encryption and protects it via a password-based 
key derivation function (scrypt or PBKDF2). These files typically have filenames like UTC--
2024-03-23T...--5AbFEc25f74cD8843…. 
Deterministic Wallets 
Although individual private keys can be generated randomly, most users employ hierarchical 
deterministic (HD) wallets (per BIP-32/BIP-44) to derive Ethereum private keys from a single BIP-39 
seed phrase. Standard derivation paths for Ethereum begin with m/44'/60'/0'/0/0. 
Security Considerations 
• Entropy Source: Always use a cryptographically secure random number generator. 
• Offline Storage: Never store private keys or keystore JSON on internet-connected devices. Prefer 
hardware wallets, paper, or metal backups. 
• Never Share: Anyone with your private key controls all Ether and ERC-20 tokens tied to its addresses. 
• Checksum Addresses: Use EIP-55–formatted addresses to detect typos when sending funds. 
Summary 
The Ethereum private key “list” spans an immense universe of 256-bit numbers. Represented as 
64-character hex strings (optionally encrypted into JSON keystores), private keys drive address 
creation via elliptic-curve multiplication and Keccak hashing. Secure generation, encrypted storage, 
and rigorous handling are essential because exposure or loss of a private key irrevocably 
compromises control over its associated assets. 
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442b26bab30edb5bdca19100cdb4c026a47485c4e2e870984a9be746e43457f8  
f48d016ff561e80f4f162bf78eab44cb47ac65750e591d81c07d726dd529286e  
5ea7f9a2d23684934775659d2abcf3fb28fff1c59056449070d9d9659ba7c806  
2a9e19745b7a20cab086de35aa8ea45ac6beb44bb313a0131b775689f92d061a  
89c7e97d3d7677bb4ad8ccdf14482b532e6903899e94a6f2f051d2bf8718076a  
ef79e3a2e6875d12263d9bb1b0fadaf04e83f7696bceddca67ab36f79e9c9a0e  
8a0e15ec4b49aa2bceecb89e9df1b93b17ecbded65e7c8d26534ac5e033530b7  
8dbcd6eb8133cd44c35b9b6fa587ec8b78f7c0f665dd4d95ccfd0fecb573807c  
bdfc45f8082e712f73f40a4142a0d8195248b98757d8ef6c67969f6cee964ac5  
471557c499e558f328b33178abe2508c6e000049e8b5669039779c35c45e5c13  
9b8e19162b05c949de6036de17e7f312b1e206268c697807dc84ae4648455971  
f7fcd031edd32f6fe6c8a32dcb4fecf641603425694b7cfac1a9c3a588ac2684  
4cb781c9f246c307357ba2f1bb0696215cbc77fdac3d155c477b529ce94e5260  
00b5f95f0605ba6fe99e43385f362032c7389985f61c2e464f9179734e1c7a95  
e1086d9b4d225200d7c06ed1f129a01aa5b0a72265fcb9ba036880ca70181e88  
b7c36d251042accc3750538ac7cdd0c09b890043b3ef39705d332f7858932481  
5b21ceaed5cc3ace72c6d06e3077bb8b143ab00e8ae8e4a541711300e8f0ff7b  
362465e671b7165e578db046cce7b374bf5c40a64269ab98d82046aa37333cd6  
ec962592ffdbb6b88fe4a709cbc8044a106f097ec4f53bae284d3f5f41f44939  
c02ba6083e425d2f2f588e5b2234466f63437e82ca0a0b5bdc0ce04ba83c11d7  
0285d1f5d7c17608782eb6a96f173c5518060a521f949424ee63360a409e96a2  
ace68e839f94bf359765d11fa11e331a582a6712416a43a634728b278fd03e7e  
9e7c42665132b6c27c4df69a20ef8b8bc1ee2017654d17bfc0694c570f9ee204  
313bd16bba6f24a2bfff4d7cbf0cb9f409e40dab6deed0be5263970dda25d858  
28eab420f5cc1f62948e0ece48bfa87dfa352a845712cb911c67aa77800534c9  
02c8ea1aac313a8d274ecfe534ce92ffbf1b1535ad936b66a8937b297f6dd8ee  
eb8748c74976e101bbd6f5f5c90235f7a89586e9cda7fbc4d73f473008474fce  
e336766409b81394224f02488b632f65d5b38685eeb33f69bbd2ce5b2c2ac619  
65f0ac866e79b0cf4aa4598041a9c8794c7010ded72adfc9c49d6bb8561845be  
03e5908011a5d196305933e1ceea466bbcd9d4dedbec7ca87e0d178bd36f210d  
30b1e8f58bfde5e3efaedee4fbff4bef36013f690fe9e3d82c814c208cd37585  
69d73765546bfdf4aed459e812f492bd9539e79633aa0eb7b72598450b827f47  
7a26ad9c284dbdcca8bdb7fb2b98ef54cae2ab36ee7252dbafbc2e8a8d170410  
04d7c82beb9ebab2edb0ef363ee785317e0041b14c15fe1b3d20449b64e0b8c2  
07301c0f4e7a2d61d024af3ee809858e458b7660ffc2727bd9387c3f5ed68f56  
19767677ad82875979530cbd646f7c241cf0dc265da30748c39c11dd8ef4ba34  
1a2a54078b6dbfa1a8c9ead916d522aedf99966da53ccd87719bbb6acf973684  
f79f2846521a5f7d93c5c65f8c928c50a0e33448b9adf2eb8823c7b8f742cb94  
3bfd71a3a868eb955ccaede0e6466343e6960e3a6341449d4acf0e0c94c60e09  
c64fcae044623581c4492d56c76d37d99424af5a1ccda5a1244f4dcc9e2e1de3  
cbf813fda202cf0e9eb4d632f5fa9ca55ebfe4e175580702246c6dcf8fca3676  
a21ef9d35c1f72e150845abda27fd94d54effee423ac714018f7da28d2924337  
70e2bc709eaeb65dcfcb31f798a8a0d479c8b8d28f4d8656f01f13e2d973acdb  
5ec1579d3c7641be46aa845c884b30209241ef1a37f7de3f540b85b568716e2d  
91da765624c59a849a413af8831e1f38bcf3e1927e3be1299688775e2553ba69  
24da9d2ee28463cb33e0fc626dc131ba64b20dea3bc06be43eed7f8ff8d857e0  
4fa1db9fc2aa96eb6d3c79d7585cca4fc859e52d5d9517eb2561038fe26434ed  
352ef47ac83b1a076297ca6c2c5823fe63ebae89bb2f600b16f0aad096155cba  
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f5bfb033c957c8a32e6d8027c1e0173aa3ae953b53e35238a02810746d5e5dc1  
cf2708bd93edef6065739b77b3faea488baf4786bae9873b94aa850d4f133491  
0a9132804fd905cb928ebd48d20d43951ed50186cf25265fee388b7fe3a95384  
9a8cf0e5f23014e335ce963fb3b5dd488d2a2cac45c26ef212842e5bc229486e  
4977ef5b9415be2845cdbb863f9796af47151b0841d5ee93a337b1357c8a0337  
6deeb787bd651f75328218df314a24e29da9410a5314e8c4a9bfc7c744d492c5  
25bd8ec570b1feeb3cce6c41b0d2544a88c0dc925231ecc51101b63238f0aa9f  
6033aaa066f5bb6499d0c7ec432f1b5549405656c81b5ec4a5e0b7db91993589  
55f56ca6af4f28933b1c4a6d3b0f23b1d26dc8b2752a6d497c8e8a1153f7962f  
29ec9df22bec504a8dacf2b0d8a9ffa1153b11fd5f93b44fe730817992662015  
25795ff71d792d25f98a19a5097a1896b5777bdfc7696f61f06b902cd8ca13fd  
5bc4e45def34edb68517e73b9ba86b9005ef8054990a9ef0d6367257731b3f8b  
7a2b76c9cafd9e0e61a1799f53d9f05e66b24f1ebe7a03bd70455fcbae4efab7  
967cb87a063d8360cf641d702361063db8a29cc00d9cce7d83d15e0f5a36cbbb  
f877b9a133e712f68edbe1be70e7a761c7dd2472cbd21f2acdf2c22c068a868b  
2e366d3c68816c864df44838d34d538e94ece422177e1ae6df0d9d158280dda7  
f862ed385f100b72c2b5eea9563fb96618871214e63476d896ad014825ec9ca2  
cc5093b17dcec8318a7095b76318bbfa4394bb0d8c6c50a0886f2a881298e242  
a6ba51bb8e8047924cf5ff90d93b726cde70ebe93faea19f03e999319f2bbb75  
f2d7bf1501521c3724d52586321e9cde8cf62e25fa2d3ff9fdfbc3a0a5c3c912  
0fda696f1f2b0c2750850f81eee54b2408f96c67b129605f031632553e5c7b18  
0a91a1c72f717b4fcaa1e02d44db7a29e9d44b3bb1b8b3364a7ff30848c48d8f  
54733d2e8b1c9242fa8c05892d1cfe55b9c568bfd618278b097f209fd6209b11  
839e7a217fbbe37d971dd8eb926c67013af08476db4f76af09bd3e36089c7567  
aa8d8edd5d0738319a70d1cc0bbe1555b3a8b433220a9a6c87a342d28dee966a  
949412b8cb426b1eaf88c8d6920baa53254b558e64620debca07b2918fb7ad98  
91de4141b137811c2e3650e9ccac6953fcf30be8e5276ba088178ef5f10c0b0b  
f238fc7abc2db6ffddd18e91b18b1b37140a0678c01782d97682b073209213d7  
7cdf9aa59f9fa1ac46c785d768f7da02b506c49209c3f13dd23ee2bab59802b3  
9734e818eb8e5e5973485a1e64d8c06c3442f7a8a9c44016b41c890ea39740ec  
0a75fcf45f7741a468d7abf6debf93218e43b6c3c9535b0d7873cc4818b384f4  
b0759e0c81c27ac720eb5d991d11da243a6c086e11cf602c8760eab8aeae1b7c  
99b2a21206fe6af4dc314154856319fcd70ae92fcc5330e8c03f5b6437bcdff1  
2dd2a764fdd5006d3021a5ec853528228d13e4057601fafb4596e76d9ae842fc  
7d25ad288d1109ba16db045586bf9f1b6a9933f16a226f3cb114eb3215cb5e01  
0970e8c563cb18cab3905ef50feac3922ba79e7218c041fbcebfe994a1a6c470  
e2048a96138d7acdcf69d306bab8bf79d960ccd8b403aa829a1cf17b723d246c  
13bbffb7c65c66f9b64acc462a14a81e184c6cdb1f4c24099484e6f21904d239  
15aa9e673d43a817f8046eb0e78c1ba7c113a9c24b07cb611a44308cd40121a1  
09c3a6694c00fc7911057c47d4d787994792d04d44a93e47717db716ed98a1f4  
ccedadf1d9cb578dce68475583e23579d1e41a0c62e5cd4c588956afbdb769d8  
6a0d2263c66a686bb89d73fa4a33111164e77e0d76f2270883118c586e2f5dd3  
6a8c040c85b2a7de53334d59090fc89328468e2fd1311b35ee0e3e48d654c627  
0d2f41c74d4d2c2dfc2bbcb8fe9dfcd0bf283f515d75128e399fdb854c597737  
5f6ac47c4904088b66a4d9e9b45c47109cdfde327da49b25203b9cb9f61b6248  
2cf3378ec6cb4d1868a781cb3b883c636cfe51c85f07d0fdb954bc4b3f07ff0a  
cf8d1652650ed54da50d508a7ae94a9325e3607cf32b3797727b9aaacfe97836  
5d721f373a8ec656b48626e1de79d19a8bc154c9e17d925f6b00b15943097a81  
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95be07c957797b80bf3f2487ccc411130b4430e4fc859de841f23d8845e6035c  
70a988629a072c9c5f805ef75e831745bebaa12fb9623fc0b0b4463688d18f5d  
4b86dab99541a8bc1350a442c1923c01ac7ddb8885359eb2875ca8a6a41fc0d3  
d644417b759acb137ec4213a3a6cc75e35672c268a474e8235a8a0cbfb1c952c  
a8b66da727988cfe5880c5e798a93fac8c55217ee73436fcf9693520a8c10883  
1ee53c6e681ed05f3f90670928b6f1416b8e134efe2c4629fa7a25c35f010aed  
2adada088857b4f4bc5ee2a285e34948cc2d1521687589760baf6bd8f850d5f8  
dc7f7e029d72b50f12456b978173856fde72656a29d2d16ebc4642f2599c0e67  
b040011bb6fc8f64b1aafdf617f365dfbfc1d6af0882dc47450bd38c12a83df7  
392084068f326db47feea694a102babaaddd4c31aacaf091cc513fae4a547553  
abf7cc5d1f9b8db24cb045627fec87b4334afad66d46b6dd889c5246aaea49a8  
4ac254e3cc82fea8b468a38dbef58aefefbbf22cbd149260ba6848f363f29d2d  
b060417a972712e77719705115168b7ad54c384d235b680cb7485c5be114ac30  
adb370da691ae6449367b898e6da29d2e546d876ee80f6a460e63eafd283691d  
4efcb12e52144156ff3e5c28ffc0a70e4417c7922f584c826fd0ae53f8ff30b5  
b6bf0ec0824641087adddd0dbb685586aa10d4b93ae155665da6ca93b8f8a04d  
c36e2ec101c4529d31ffe90e7ba2c534b5205be0057023c91a3f34b922e5f575  
2e933d2f239fc00f1f98cb6946b534c0f78ff1f97eebb72f7299547a3cdab9ae  
bb50745e54412024c39d8a3196e0322cbcbb06793b443f3b8468b9b137e25dc0  
0e9063ca0bbccfd3b4bb83e83056ad91a9fa5c49e94cee6dd3fc030f7eccc3aa  
6d3c53c2db85e7700bd3ab2aeb56f7b2300f5b9d6fce6bc805585606a82fa710  
c60bc846ee397f7f5f3dbd37cd001d4f5a8d9d3791bc98ea2433c0ed0874fa8d  
1e03ebb8276facdb423680870d284474da4b3416cd26dbdce9642b1711556311  
84c3f0742143ca13a5a8d62bc4c16ce21071e2a67d6493b101d5e5497a561760  
957fe608d7ceeccd3555e5fd5ae6d9787ced1273eb15fd8220e7cccfaa6d9b10  
811c44f6f79dbfd5c6bede3ea2cbf3931f9fc1907c620300852bad27d70c50e5  
6e5848df78b1baa2013043895d9e1543d0dadc801828e75c24a6691454ef40a9  
800a3ba61dbd0ebef3f9fe78d979550b1dbfb54824f6b925f05eddbad3cc2cb8  
7be16121b240d3d1ff33f08a7ce78875edff81b0f3fb6ca4fd554134263496ec  
74b3da35c67999c18b7b74414a5a97833ccfbcf3c4486f998f3c4a0f2195e213  
7b61da2a084bf9fbcdaf16621ce8ff4a55211ba3b2edf7e02b58092c59aee136  
a21b7acca3ef7fe142579e253c40161627ec3d9419f49abf44849091d53d7bcf  
150a2e5d748055a9548d99a09a1aec06346ea88601fd24b5557b7951afbdadee  
2e4809fa449bf8e73e2bf1e8b02f2b204eafe1a75e9e0f6a1ac14df8a79a7cd6  
a4baa2d5a58992c89f40b8bc8f49838079d892240cca3b4427ef34a70e434078  
dd0c2cbd1c5df986880c8f7f13e76386501ec775ca991df15ddf9b21fe3f8263  
a7cbea4c1da5070dc30f0045c7dacdaa110f46806ca617394c30a19a2598d22a  
d3778d2cbb15e9291c946d57251cacfa65191826467f9b62b58710bc2d01b4c7  
711a0ef4c7f235af12276a372cacebf99b86c83ad3b4880911f1cae5bfdd6296  
069befb558ca02971ae35b3606b4820fb16c341f656fd9d2320d0a631ff8ed8e  
30acf34b2d7bfc6080f32a6f3ceeee02f570a76dfff271b1fb93745018ddbd7a  
06bb54058d76545066cb057e45dc8b7bd01ffee536cc04388248101796ae5f12  
437c59ed71850f84bea4a0cd459ca97d07b986f2efdb1fbbf80092a300f79bd5  
c291148bf1de6d776138e9727716b6439de8a0c3b56062275eb1138cb573dc37  
60c92411798f2dbc271b4d3d9c8c21fb8df0f08d7bde39ffecb10b4c9988f203  
05fa18a1012c48a62826856949c815b4891fcd68b602054f043cb7c7eb263513  
6cd15cd87df1658257f3d732c82aac878c768fe9bf2415397c29485a09e3e30e  
c19dbb0a6675682adaa2493854a024d32ac10db88ab9992a3289ccf5c08c8278  
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a02891f412af0db31678f52f16a80fe591a75364bb4aafe3aba5443c174e535b  
986ad3005f1d9d7abd667800e7f0363e3a9ecef606e5689b176b2cc7f4fd8574  
c48ca705e487c18f44cfc4e8256286f02e0c51062d8017425e9bfc7e998f31ce  
540223b36a5367b052986b4a832cfbdb127ea09c4e0c04649f89cb10d94ca0b0  
fe3fe09b874c4aae1d62b014723b7748100dc96cb09f054de598b34828dcb194  
d0f88bf05e37ad7ea8f9d460176fe89ec484701e16af65aa7f64bd6a4fd828a9  
3776a9563d63679054fc4006e4a16e2b96a95effb2c84dc5483982d133754256  
5705fb8966bddb6495c20283565356d2788e66a4eb0efc1f32ffee8e21e09ffe  
ca3fcafeaa16ba88eb0c896f51ec95426d80c6d76c37034734e836260fb50281  
d7eee786fd5743c74c9a0538a0c4244ba18f359078ff3ca750851db5e633f504  
e2d675c33a3ba7e93a1bbd76355b91b940291c6c12e74defcf62df3479172925  
97d8d04eebb4bfe9f9167276742a759da2b4176b848d17e299d9bd4fb15bec19  
7758c595e94b770625f78f1db31d7c54dd129ea4ed3c1e07951d1554d698bf7b  
c5eb32936a44c0a7ef7fe9d28243856298f7ddcb587f1d5a77d458660d52510b  
484df5c8365f9f77a698bc9e74e6f361aac7346dcf4a2a297be8aff9a3904095  
2ba95a3b06f2c1bc2afdfcf2b83e3400c39f76220d5cf8d5066d6b274612490f  
975d217560a1407ed75e86657cd9aec7f47e9434fb38f37379be43ec463cc4db  
2133f1a3ce9f202760231fbf73c30a66dad5f5db018211c0679e65c357f985fa  
82dd24604cb0d6e056a08fe9e86830f91916923e52280a3240e4257fcd1afb58  
f5d1ee15d4fcb4a132f88553a8205dc601dab179a213daf5e983fdd4dd7831eb  
03b7a9205796c15c0c03653f7f7e0deb5b621a9509cee949bb5a5361eb0dcca3  
8f2a3f9286d66b799a55a647c66f7deb79488339b439a104d58c623c4ba800b5  
291d97bbb75d87476a787f6282fde5e84086b00491458bdfd1c4730f6591161a  
c97f5edaca5f4bcade2ace6bae8296b22b4787bf777967c4971ec9c0c99f7eb8  
d238aaaef86047da8f5a9e027ccefd146c5be0ff5e73d5e08048a71d7a76313b  
937c8f73eca223d1b539cf27f47799eae22a4eac3ca1c7d74f613a47962e8998  
fd822ccdba71b7417c1f56e5922b4cf77bec4142dade915e544bc8d695bfd366  
508f9bb1c3e0e28381a74463510723967256dfe0ce168175b66a04eee230df6a  
c799b0fdcc1ad4295b2cb0ef9471173dfc9b6336270416052555e39de2664da4  
5b52cf533307670ca625b59959c1daa8076aea1597252d7c78c790fbc9b5e2b0  
36bde2e5ca9d16927ee83df9dc6c1beea60bcc1ee877d2e1f3698a4d47e970b4  
f8168a9839cb54b4b0b5b411f309ef6549cda664863626000025e640e1c5ba5a  
8ff64b5f4d4dc17775e6ae16f9f79fe4bec65f5ad0dcc86d51ebec954c092203  
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