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{

Îáö ~Ü˛!ê˛ ï˛yüyÓ˚ ˛õye ò#â≈!òö ÓyÎ˚%ˆÏï˛ ˆáy°y

xÓﬁÌyÎ˚ ˆú˛ˆÏ° Ó˚yáy •Î˚ ï˛áö ~Ó˚ í˛z˛õÓ˚ ~Ü˛!ê˛ •y°Ü˛y

§Ó%ç xyhﬂÏÓ˚î ˛õˆÏí˛¸– §Ó%ç ˛õòyÌ≈!ê˛ •° Ü˛˛õyÓ˚

•y•zÏˆÏí»˛y:y•zí˛ (Cu(OH)2)~ÓÇ Ü˛˛õyÓ˚ Ü˛yÓ≈ˆÏöˆÏê˛Ó˚

(CuCO3)~Ó˚ !ü◊î–

!Ó!Ü˛Î˚y!ê˛ •° ÈÙÙÙÈ

2Cu+H2O + CO2+ O2→→

→→

→Cu (OH)2+ CuCO3

xyo≈ ÓyÎ˚%

üƒyàˆÏö!§Î˚yü !ú˛ï˛yÓ˚ çµ°ˆÏöÓ˚ Ü˛yç!ê˛ üˆÏö Ü˛ˆÏÓ˚y–

üƒyàˆÏö!§Î˚yü !ú˛ï˛yÓ˚ çµ°ˆÏö ˆÎ åÈy•z ˛õyÄÎ˚y ˆà° ï˛y çˆÏ°

oÓ#û)˛ï˛ Ü˛ˆÏÓ˚y ~ÓÇ ˙ oÓî!ê˛ xy!¡‘Ü˛ öy «˛yÓ˚#Î˚ ï˛y ˛õÓ˚#«˛y

Ü˛ˆÏÓ˚y–

oÓî!ê˛ Ü˛# xy!¡‘Ü˛ öy «˛yÓ˚#Î˚⁄ ï%˛!ü Ü˛#û˛yˆÏÓ !ö!ÿ˛ï˛

•ˆÏÓ⁄

ï%˛!ü !öÿ˛Î˚ °«˛ Ü˛ˆÏÓ˚ ÌyÜ˛ˆÏÓ oÓÏî!ê˛ °y°

!°ê˛üy§ˆÏÜ˛ ö#° Ü˛ˆÏÓ˚ˆÏåÈÈ– §%ï˛Ó˚yÇ üƒyàˆÏö!§Î˚yˆÏüÓ˚ x:y•zí˛

«˛yÓ˚#Î˚ ≤ÃÜ,˛!ï˛Ó˚– §yôyÓ˚îï˛ ôyï%˛Ó˚ x:y•zí˛ «˛yÓ˚#Î˚ ≤ÃÜ,˛!ï˛Ó˚

•Î˚–

~ˆÏ§yñ ~ÓyÓ˚ xyüÓ˚y xôyï%˛Ó˚ §yˆÏÌ x!:ˆÏçˆÏöÓ˚

!Ó!Ü˛Î˚y!ê˛ ˆò!á–

Ü˛yç ÈÈÜ˛yç ÈÈ

Ü˛yç ÈÈÜ˛yç ÈÈ

Ü˛yç ÈÈ 4.4

Sˆ◊!îˆÏï˛ !¢«˛Ü˛ Ü˛ï,≈˛Ü˛ ≤Ãò¢≈öV

~Ü˛!ê˛ ò•ö ã˛yüˆÏã˛ !Ü˛å%È ˛õ!Ó˚üyî àrôÜ˛ã)˛î≈ !öˆÏÎ˚ í˛z_Æ

Ü˛ˆÏÓ˚y– Î!ò ò•ö ã˛yüã˛ öy ˛õyÄÎ˚y ÎyÎ˚ ï˛y•ˆÏ° ï%˛!ü

ˆÜ˛yˆÏöy ~Ü˛!ê˛ ˆÓyï˛ˆÏ°Ó˚ ôyï˛Ó !åÈ!˛õ öyÄ ~ÓÇ ôyï˛Ó

ï˛yÓ˚ !òˆÏÎ˚ ~ˆÏÜ˛ ç!í˛¸ˆÏÎ˚ òyÄ S!ã˛e 4.4 (Ü˛)V

àrôˆÏÜ˛Ó˚ ò•ö ¢%Ó˚% •ÄÎ˚yüye ò•ö ã˛yüã˛!ê˛ ~Ü˛!ê˛ àƒy§

çyˆÏÓ˚Ó˚ ˆû˛ï˛Ó˚ ì%˛!Ü˛ˆÏÎ˚ çyˆÏÓ˚Ó˚ ü%á!ê˛ ~Ü˛!ê˛ ì˛yÜ˛öy !òˆÏÎ˚

~üöû˛yˆÏÓ ˆì˛ˆÏÜ˛ òyÄ ˆÎö ˆÜ˛yˆÏöy àƒy§ ~Ó˚ ˆû˛ï˛Ó˚

ˆÌˆÏÜ˛ ˆÓÓ˚%ˆÏï˛ öy ˛õyˆÏÓ˚– !Ü˛å%È«˛î ˛õÓ˚ ã˛yüã˛!ê˛ ˆÓÓ˚

Ü˛ˆÏÓ˚ öyÄ– àƒy§çyˆÏÓ˚ x“ ˛õ!Ó˚üyî ç° ˆì˛ˆÏ° §yˆÏÌ

§yˆÏÌ ì˛yÜ˛öy !òˆÏÎ˚ àƒy§çyˆÏÓ˚Ó˚ ü%á!ê˛ ˆì˛ˆÏÜ˛ òyÄ–

àƒy§çyÓ˚!ê˛ û˛yˆÏ°y Ü˛ˆÏÓ˚ é˛yÜ˛yÄ– °y° ~ÓÇ ö#°

!°ê˛üy§ Ü˛yàç !òˆÏÎ˚ oÓî!ê˛ ˛õÓ˚#«˛y Ü˛ˆÏÓ˚y

S!ã˛e 4.4(˛á)V

!ã˛e!ã˛e 

!ã˛e!ã˛e 

!ã˛e 4.4 : (˛Ü˛)àrôÜ˛ã)˛ˆÏî≈Ó˚ çµ°ö˛

!ã˛e!ã˛e 

!ã˛e!ã˛e 

!ã˛e 4.4(˛á) : !°ê˛üy§ Ü˛yàç !òˆÏÎ˚ oÓˆÏîÓ˚ ˛õÓ˚#«˛y
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function y(a){if(a){this.g=this.loaded=!1;this.page=a;this.r=parseInt(a.getAttribute("data-page-no"),16);this.m=a.clientHeight;this.t=a.clientWidth;var b=a.getElementsByClassName(r)[0];b&&(this.h=b,this.s=this.f=this.m/b.clientHeight,this.u=JSON.parse(a.getElementsByClassName(s)[0].getAttribute("data-data")),a=this.k=this.u.ctm,b=a[0]*a[3]-a[1]*a[2],this.o=[a[3]/b,-a[1]/b,-a[2]/b,a[0]/b,(a[2]*a[5]-a[3]*a[4])/b,(a[1]*a[4]-a[0]*a[5])/b],this.loaded=!0)}}
y.prototype={show:function(){this.loaded&&!this.g&&(this.h.classList.add("opened"),this.g=!0)},d:function(a){this.f=0===a?this.s:a;this.loaded&&(a=this.h.style,a.msTransform=a.webkitTransform=a.transform="scale("+this.f.toFixed(3)+")");a=this.page.style;a.height=this.m*this.f+"px";a.width=this.t*this.f+"px"},height:function(){return this.page.clientHeight},width:function(){return this.page.clientWidth}};
function z(a){a=a.page;var b=a.parentNode;return[b.scrollLeft-a.offsetLeft-a.clientLeft,b.scrollTop-a.offsetTop-a.clientTop]}function A(a){a.loaded&&a.g&&(a.h.classList.remove("opened"),a.g=!1)}function B(a){this.b=x(t,0<arguments.length?a:{});this.i=[];C();var b=this;document.addEventListener("DOMContentLoaded",function(){E(b)},!1)}
B.prototype={scale:1,e:0,l:0,d:function(a,b,c){var d=this.scale;this.scale=a=0===a?1:b?d*a:a;c||(c=[0,0]);b=this.a;c[0]+=b.scrollLeft;c[1]+=b.scrollTop;for(var e=this.c,g=e.length,h=this.l;h<g;++h){var f=e[h].page;if(f.offsetTop+f.clientTop>=c[1])break}f=h-1;0>f&&(f=0);var f=e[f].page,k=f.clientWidth,h=f.clientHeight,l=f.offsetLeft+f.clientLeft,m=c[0]-l;0>m?m=0:m>k&&(m=k);k=f.offsetTop+f.clientTop;c=c[1]-k;0>c?c=0:c>h&&(c=h);for(h=0;h<g;++h)e[h].d(a);b.scrollLeft+=m/d*a+f.offsetLeft+f.clientLeft-
m-l;b.scrollTop+=c/d*a+f.offsetTop+f.clientTop-c-k;F(this,!0)},p:function(a){var b=a.target,c=b.getAttribute("data-dest-detail");if(c){var d=G;a:{for(;b;){if(b.nodeType===Node.ELEMENT_NODE&&b.classList.contains("pf")){var b=parseInt(b.getAttribute("data-page-no"),16),e=this.n,b=b in e?this.c[e[b]]:null;break a}b=b.parentNode}b=null}d(this,c,b);a.preventDefault()}}};
function H(a,b,c){var d=a.c;0>b||b>=d.length||(b=z(d[b]),void 0===c&&(c=[0,0]),a=a.a,a.scrollLeft+=c[0]-b[0],a.scrollTop+=c[1]-b[1])}
function G(a,b,c){try{var d=JSON.parse(b)}catch(e){return}if(d instanceof Array){b=d[0];var g=a.n;if(b in g){var h=g[b];b=a.c[h];for(var g=2,f=d.length;g<f;++g){var k=d[g];if(null!==k&&"number"!==typeof k)return}for(;6>d.length;)d.push(null);g=c||a.c[a.e];c=z(g);c=v(g.o,[c[0],g.height()-c[1]]);var g=a.scale,l=[0,0],m=!0,f=!1,k=a.scale;switch(d[1]){case "XYZ":l=[null===d[2]?c[0]:d[2]*k,null===d[3]?c[1]:d[3]*k];g=d[4];if(null===g||0===g)g=a.scale;f=!0;break;case "Fit":case "FitB":l=[0,0];f=!0;break;
case "FitH":case "FitBH":l=[0,null===d[2]?c[1]:d[2]*k];f=!0;break;case "FitV":case "FitBV":l=[null===d[2]?c[0]:d[2]*k,0];f=!0;break;case "FitR":l=[d[2]*k,d[5]*k],m=!1,f=!0}f&&(a.d(g,!1),d=function(b){l=v(b.k,l);m&&(l[1]=b.height()-l[1]);H(a,h,l)},b.loaded?d(b):(I(a,h,void 0,d),H(a,h)))}}}
function J(a){window.addEventListener("DOMMouseScroll",function(b){if(b.ctrlKey){b.preventDefault();var c=a.a,d=c.getBoundingClientRect();a.d(Math.pow(a.b.scale_step,b.detail),!0,[b.clientX-d.left-c.clientLeft,b.clientY-d.top-c.clientTop])}},!1);window.addEventListener("keydown",function(b){var c=!1,d=b.ctrlKey||b.metaKey,e=b.altKey;switch(b.keyCode){case 61:case 107:case 187:d&&(a.d(1/a.b.scale_step,!0),c=!0);break;case 173:case 109:case 189:d&&(a.d(a.b.scale_step,!0),c=!0);break;case 48:d&&(a.d(0,
!1),c=!0);break;case 33:e?H(a,a.e-1):a.a.scrollTop-=a.a.clientHeight;c=!0;break;case 34:e?H(a,a.e+1):a.a.scrollTop+=a.a.clientHeight;c=!0;break;case 35:a.a.scrollTop=a.a.scrollHeight;c=!0;break;case 36:a.a.scrollTop=0,c=!0}c&&b.preventDefault()},!1)}function F(a,b){if(void 0!==a.j){if(!b)return;clearTimeout(a.j)}a.j=setTimeout(function(){delete a.j;K(a)},a.b.render_timeout)}
function K(a){for(var b=a.a,c=b.scrollTop,d=b.clientHeight,b=c-d,c=c+d+d,d=a.c,e=0,g=d.length;e<g;++e){var h=d[e],f=h.page,k=f.offsetTop+f.clientTop,f=k+f.clientHeight;k<=c&&f>=b?h.loaded?h.show():I(a,e):A(h)}}function C(){var a="@media screen{."+r+"{display:none;}}",b=document.createElement("style");b.styleSheet?b.styleSheet.cssText=a:b.appendChild(document.createTextNode(a));document.head.appendChild(b)}
function I(a,b,c,d){var e=a.c;if(!(b>=e.length||(e=e[b],e.loaded||a.i[b]))){var e=e.page,g=e.getAttribute("data-page-url");if(g){a.i[b]=!0;var h=a.q.cloneNode();h.classList.add("active");e.appendChild(h);var f=a,k=new XMLHttpRequest;k.open("GET",g,!0);k.onreadystatechange=function(){if(4==k.readyState){if(200===k.status){var a=document.createElement("div");a.innerHTML=k.responseText;for(var c=null,a=a.childNodes,g=0,e=a.length;g<e;++g){var h=a[g];if(h.nodeType===Node.ELEMENT_NODE&&h.classList.contains("pf")){c=
h;break}}a=f.c[b];f.a.replaceChild(c,a.page);a=new y(c);f.c[b]=a;A(a);a.d(f.scale);w(c.getElementsByClassName("bi"));F(f,!1);d&&d(a)}delete f.i[b]}};k.send(null)}void 0===c&&(c=a.b.preload_pages);0<--c&&(f=a,setTimeout(function(){I(f,b+1,c)},0))}}function L(a){for(var b=[],c={},d=a.a.childNodes,e=0,g=d.length;e<g;++e){var h=d[e];h.nodeType===Node.ELEMENT_NODE&&h.classList.contains("pf")&&(h=new y(h),b.push(h),c[h.r]=b.length-1)}a.c=b;a.n=c}
function E(a){a.sidebar=document.getElementById(a.b.sidebar_id);a.outline=document.getElementById(a.b.outline_id);a.a=document.getElementById(a.b.container_id);a.q=document.getElementsByClassName(a.b.loading_indicator_cls)[0];for(var b=!0,c=a.outline.childNodes,d=0,e=c.length;d<e;++d)if("UL"===c[d].nodeName){b=!1;break}b||a.sidebar.classList.add("opened");L(a);0!=a.c.length&&(w(document.getElementsByClassName("bi")),a.b.key_handler&&J(a),a.b.hashchange_handler&&window.addEventListener("hashchange",
function(){G(a,document.location.hash.substring(1))},!1),a.a.addEventListener("scroll",function(){var b=a.c,c=b.length;if(!(2>c)){for(var d=a.a,e=d.scrollTop,d=e+d.clientHeight,l=-1,m=c,n=m-l;1<n;){var p=l+Math.floor(n/2),n=b[p].page;n.offsetTop+n.clientTop+n.clientHeight>=e?m=p:l=p;n=m-l}a.l=m;for(var p=l=a.e,D=0;m<c;++m){var n=b[m].page,u=n.offsetTop+n.clientTop,n=n.clientHeight;if(u>d)break;n=(Math.min(d,u+n)-Math.max(e,u))/n;if(m===l&&1E-6>=Math.abs(n-1)){p=l;break}n>D&&(D=n,p=m)}a.e=p}F(a,!0)},
!1),[a.a,a.outline].forEach(function(b){b.addEventListener("click",a.p.bind(a),!1)}),K(a))}q.Viewer=B;})();
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/*
 Copyright 2012 Mozilla Foundation 
 Copyright 2013 Lu Wang <coolwanglu@gmail.com>
 Apache License Version 2.0 
*/
(function(){function b(a,b,e,f){var c=(a.className||"").split(/\s+/g);""===c[0]&&c.shift();var d=c.indexOf(b);0>d&&e&&c.push(b);0<=d&&f&&c.splice(d,1);a.className=c.join(" ");return 0<=d}if(!("classList"in document.createElement("div"))){var e={add:function(a){b(this.element,a,!0,!1)},contains:function(a){return b(this.element,a,!1,!1)},remove:function(a){b(this.element,a,!1,!0)},toggle:function(a){b(this.element,a,!0,!0)}};Object.defineProperty(HTMLElement.prototype,"classList",{get:function(){if(this._classList)return this._classList;
var a=Object.create(e,{element:{value:this,writable:!1,enumerable:!0}});Object.defineProperty(this,"_classList",{value:a,writable:!1,enumerable:!1});return a},enumerable:!0})}})();
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