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���6OJWFSJTUZ�PG�3FBEJOH
���#SVOFM�6OJWFSTUJZ�-POEPO

FNBJM��E�T�FEHFMFZ!QHS�SFBEJOH�BD�VL
"OBMZTJT� PG� DSZTUBM� TUSVDUVSFT� JO� UIF� $BNCSJEHF

4USVDUVSBM�%BUBCBTF�	$4%
�TIPXT�UIBU�UIFSF�JT�BO�VQXBSET
USFOE� JO� UIF� OVNCFS� PG� TUSVDUVSFT� CFJOH� TPMWFE� VTJOH
9�SBZ� QPXEFS� EJGGSBDUJPO� JO� TQJUF� PG� JUT� MJNJUBUJPOT
SFMBUJWF� UP� TJOHMF�DSZTUBM� EJGGSBDUJPO� EBUB�� 5IJT� USFOE� DBO
CF� BUUSJCVUFE� UP� UIF� JODSFBTJOH� RVBMJUZ� PG� UIF� EJGGSBDUJPO
EBUB� CFJOH� DPMMFDUFE� UIF� POHPJOH� EFWFMPQNFOU� PG
UFDIOJRVFT� GPS� TPMWJOH� TUSVDUVSFT� JOIFSFOU� JOUFSFTU� JO
QPMZDSZTUBMMJOF� TZTUFNT� BOE� FWFS�JODSFBTJOH� DPNQVUJOH
QPXFS��:FU�9�SBZ�QPXEFS�EJGGSBDUJPO�SFNBJOT�	JO�HFOFSBM

UPP� JOGPSNBUJPO�QPPS� JO� PSEFS� UP� SFMJBCMZ� EFUFSNJOF
IZESPHFO�BUPN�QPTJUJPOT�BOE�UIJT�BGGFDUT�DPODMVTJPOT�UIBU
DBO� CF� ESBXO� GSPN� UIF� DSZTUBM� TUSVDUVSF� F�H�� JT� B
NVMUJDPNQPOFOU�TZTUFN�DP�DSZTUBM�PS�B�TBMU� `
5IF� '%"� EFGJOFT� QIBSNBDFVUJDBM� DPDSZTUBMT� BOE� TBMUT

EJGGFSFOUMZ� BOE� SFHVMBUPSZ� TDIFNFT� HPWFSOJOH� UIFJS
QSPEVDUJPO� BOE� JEFOUJGJDBUJPO� EJGGFS� TJHOJGJDBOUMZ�
$VSSFOUMZ�DPDSZTUBMT�BSF�EFGJOFE�BT��crystalline materials
composed of two or more molecules within the same
crystal lattice��BOE�HFOFSBMMZ�DMBTTJGJFE�CZ�IBWJOH�B�µQKB�� �� CVU� UIFZ� EP� OPU� IBWF� B� SFHVMBUPSZ� TDIFNF�
1IBSNBDFVUJDBM� TBMUT� BSF�IJHIMZ� SFHVMBUFE�BOE�EFGJOFE�BT
�Any of numerous compounds that result from
replacement of part of all of the acid hydrogen of an acid
by a metal or a radical acting like a metal: an ionic or
electrovalent crystalline compound��� 6OGPSUVOBUFMZ� UIF
DIFNJDBM�EJGGFSFODF�CFUXFFO�B�TBMU�BOE�B�DPDSZTUBM� JT� GBS
GSPN� EJTUJODU�� B� DPOUJOVVN� PG� IZESPHFO� BUPN� USBOTGFS
TJUVBUJPOT�FYJTUT�
1ZSJNFUIBOJM� B� CSPBE� TQFDUSVN� GVOHJDJEF� IBT� B

UFOEFODZ�UP�GPSN�NVMUJDPNQPOFOU�DSZTUBM�TUSVDUVSFT�XJUI
MBUUJDFT� DPOTUSVDUFE� GSPN� JOUFSNPMFDVMBS� CPOET� )�CPOET
MZJOH� BMPOH� UIF� DPDSZTUBM�TBMU� DPOUJOVVN�� )FSF� XF
EFNPOTUSBUF� UIBU� EJTQFSTJPO�DPSSFDUFE� EFOTJUZ� GVODUJPOBM
UIFPSZ� 	%'5�%
�� DBO�EJTUJOHVJTI�CFUXFFO�QZSJNFUIBOUIJM
TBMUT� DPDSZTUBMT� BOE� JOUFSNFEJBUFT� CZ� QSFDJTFMZ
EFUFSNJOJOH� IZESPHFO� QPTJUJPO�� 8F� UIFO� TIPX� IPX
QFSJPEJD� %'5� IBT� CFFO� JOUFHSBUFE� JOUP� PVS� TUSVDUVSF
EFUFSNJOBUJPO�XPSLGMPXT�BOE�EFNPOTUSBUF� UIF� BEWBOUBHF
PG� UIJT� BQQSPBDI� JO� BDDVSBUFMZ� EFUFSNJOJOH
NVMUJDPNQPOFOU�DSZTUBM�TUSVDUVSFT�
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FNBJM��LBSJ�U�SJTTBOFO!KZV�GJ
"O� FYDJUJOH� SFTFBSDI� DIBMMFOHF� JO� DSZTUBM� FOHJOFFSJOH

BOE� TVQSBNPMFDVMBS� DIFNJTUSZ� JT� UP� EFTJHO� TZOUIFTJ[F
BOE� DIBSBDUFSJ[F� QPSPVT� BSDIJUFDUVSFT�� UPQJDBM� FYBNQMF
CFJOH� UIF� NFUBMMP�PSHBOJD� GSBNFXPSLT� .0'mT� XJUI
BQQMJDBUJPOT� JO� DBUBMZTJT� TFQBSBUJPO� USBQQJOH� PG� HBTFT
FUD���5IF�EFTJHO�PG�QPSPVT�MBUUJDFT�OPSNBMMZ�SFMJFT�PO�SJHJE
��%� MBUUJDFT� XIJDI� JO� TPNF� DBTFT� DBO� VOEFSHP
TJOHMF�DSZTUBM�UP�TJOHMF�DSZTUBM�USBOTGPSNBUJPOT��PS�FYIJCJU
QPSPVT�CFIBWJPS�JO�B�TFFNJOHMZ�OPO�QPSPVT�DSZTUBMT���`
0VS�SFTFBSDI�JOUFSFTUT�PWFS� UIF� MBTU����ZFBST�IBWF�CFFO

GPDVTFE� PO� UIF� TUVEJFT� PG� XFBL� OPO�DPWBMFOU
JOUFSNPMFDVMBS� viz.� TVQSBNPMFDVMBS� JOUFSBDUJPOT� BT� UIF
ESJWJOH�GPSDF�JO�TFMG�BTTFNCMZ�BOE�NPMFDVMBS�SFDPHOJUJPO
FTQFDJBMMZ� JO� UIF� TPMJE� TUBUF� CZ� TJOHMF� DSZTUBM� 9�SBZ
EJGGSBDUJPO�� 1BSUJDVMBSMZ� UIF� IJFSBSDIZ� BOE� JOUFSQMBZ� PG
JOUFSBDUJPOT� viz.� DPODFSUFE� JOUFSBDUJPOT� BSF� CFDPNJOH
NPSF� BOE� NPSF� JNQPSUBOU� JO� UIF� VOEFSTUBOEJOH� PG
NPMFDVMBS�TFMG�BTTFNCMZ�BOE�DSZTUBM�HSPXUI��3FDFOUMZ�PVS
XPSL� PO� IBMPHFO� CPOEJOH�� SFWFBMFE� B� IBMPHFO� BOE
IZESPHFO�CPOEFE� 	9#�BOE�)#
� TZTUFN�CBTFE�PO�BO�9#
DPNQMFY� IFYBNFUIZMFOFUFUSBNJOF� 	).5"
� BOE
/�JPEPTVDDJOJNJEF� 	/*4
�� UP� SFTVMU� JO� B� QPSPVT� ZFU
CSFBUIJOH� DSZTUBM� MBUUJDF�� 5IF� MFDUVSF� XJMM� IJHIMJHIU� UIF
SFTVMUT� BOE� CFIBWJPS� PG� UIJT� JOUSJHVJOH� TZTUFN� FYIJCJUJOH
DPODFSUFE�BDUJPO�PG�9#�BOE�)#�
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