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Student questions: Klaus Lackner colloquium on “Balancing the World's Carbon Budget” 
3/23/16 

 
Question 1: How long do you think it would take for a project like this to have a noticable impact 
on global CO2 levels? 
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Question 2: It was mentioned that rain and humidity raised issues with the capture of CO2. How 
severely, if at all, would these conditions limit potential areas to construct these devices? 
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.3*$'%2*%2"'%*.'0)7%%T'%0#4%2*%1*-D%1#2"%$032%102'-@%6,2%2"'%$032%102'-%&'$#5)%/'02,-'%#$%
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Question 1: You mentioned a need to manufacture 10 million units per year. How would you 
acquire the infrastructure to build that many units? 
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#).')2#:'%2*%40D'%#2%1*-D7%%N,2%1#2"%2"'%'.*)*4#.%#).')2#:'%#2%#$%('-/'.23+%/'0$#63'7%
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Question 2: Even if we removed all the CO2 you expect to from the system, where would we 
store it? It did not seem like we can re-use it in sufficient quantities, so it would have to be stored 
somewhere where it would not leak back into the system. 
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Question 1: As an average person, is there anything the general public can do to help reduce an 
individual's carbon footprint and then help remove carbon from the atmosphere? 
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%

Question 2: Could there be a feasible way to have relatively small carbon collectors, in 
comparison to full size, placed ontop of different buildings on university campuses so that way 
universities (like ASU) who are conscious of their environmental impact, could then lead the 
way in gaining public acceptance of removing and collecting the carbon and carbon dioxide from 
the atmosphere? 

I'$@%0)&%#2%40+%6'%':')%/#)0).#033+%022-0.2#:'%*).'%2"'%/#-$2%,)#2$%6'.*4'%-'037%A*)$#&'-%
/*-%';04(3'%?POX$%30-5'%-'$'0-."%'//*-2%#)%0350'%/,'3$%0)&%0350'%.,32#:02#*)@%Z*-%40+6'%
2"'%'//*-2%#)%U-'')"*,$'$%02%2"'%O)#:'-$#2+%*/%?-#\*)0[7%%9)%2"'$'%$+$2'4$%+*,%)''&%ABC%
0)&%-#5"2%)*1%1'%$(')&%0%3*2%*/%4*)'+%2*%6+%2"#$%ABC%/-*4%0%50$%.*4(0)+7%%%T*,3&%#2%
)*2%6'%)'02%2*%5'2%#2%&#-'.23+%/-*4%2"'%0#-%02%2"'%$#&'7%%T'%0-'%1*-D#)5%2*10-&%2"#$%5*03%
1#2"%N-,.'%S#2240))X$%5-*,(%0$%1'%0-'%&':'3*(#)5%0%$+$2'4%2*%/''&%ABC%#)2*%0)%0350'%
6#*]-'0.2*-7%
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Question 1: Fascinating technology! Would an increased ability to remove carbon from the 
atmosphere simply encourage people to burn more? Or would that be inhibited by government 
regulation? 

9%1*,3&%2,-)%2"'%=,'$2#*)%0-*,)&7%%^*'$%#2%3**D%2*%+*,%3#D'%2"'%1*-3&%-'&,.'&%#2$%
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024*$("'-'7%%%R4(#-#.033+%#2%(-'22+%4,."%3**D$%3#D'%1'%#5)*-'&%2"'%(-*63'4%#)%2"'%(0$27%
!"'-'/*-'%9%&*,62%2"02%1'%1*,3&%#).-'0$'%'4#$$#*)$@%#/%0#-%.0(2,-'%2'.")*3*5+%1*,3&%6'%
$,..'$$/,33+%&'4*)$2-02'&7%%!"#-2+%+'0-$%05*%+*,%.*,3&%"0:'%,$'&%ABC%0$%0)%';.,$'%/*-%
#)0.2#*)7%N+%)*1%1'%0-'%03-'0&+%*:'-%2"'%2*(7%%P#).'%1'%03-'0&+%*:'-$"**2%2"'%$0/'%3#4#2%
*/%ABC%#)%2"'%0#-@%+*,%.0)%0.2,033+%(*#)2%*,2%2"02%.*)2#),)'&%ABC%'4#$$#*)$%1#33%.0,$'%
&0405'%2"02%#$%.*4(3'2'3+%0:*#&063'7%N'/*-'%+*,%.*,3&%"0:'%0-5,'&%2"02%2"#)5$%.0)%
)':'-%$2*(%$*%+*,%40+%0$%1'33%D''(%5*#)57%%%I'$@%+*,%)''&%-'5,302#*)$7%%9)%4+%:#'1%2"'%
$#4(3'$2%/*-4%*/%-'5,302#*)%1*,3&%6'%2"02%/*-%':'-+%2*)%*/%.0-6*)%.*4#)5%*,2%*/%2"'%
5-*,)&%0)*2"'-%2*)%1#33%"0:'%2*%6'%(,2%60.D7%%9)%*2"'-%1*-&$@%/,'3%';2-0.2*-$%Z0)&%
(*$$#63+%/,'3%#4(*-2'-$[%4,$2%(,-."0$'%.'-2#/#.02'$%*/%$'=,'$2-02#*)%2*%5'2%-#&%*/%2"'%ABC%

 
Question 2: How scalable is this system, as in, have you looked into the diminishing return of 
cost effectiveness of the given size of a unit? 

!"'%"*)'$2%0)$1'-%#$%_H*7`%T'%"0:')X2%&':'3*('&%2"'%(-*2*2+('%2*%2"'%&'5-''%2"02%1'%
.0)%-'033+%0)03+\'%#2$%$.03#)57%%Q*1':'-@%1'%"0:'%$*4'%#&'0$7%8#-$2@%1'%0-'%(0$$#:'%0)&%
-'3+%*)%2"'%1#)&7%%!"'-'/*-'@%1'%)''&%2*%"0:'%0)%#)20D'%1"#."%.0)%$''%0%30-5'%:*3,4'%*/%
0#-@%4*:#)5%2"-*,5"%2"'%&':#.'%02%-'302#:'3+%3*1%$(''&7%P*%2"'%/-*)203%0-'0%#$%=,#2'%30-5'7%%
?%2*)]0]&0+%&':#.'%*('-02#)5%02%E4a$%0)&%06*,2%<<b%-'.*:'-+%)''&$%>G4C%*/%/-*)203%
0-'07%%I*,%.*,3&%40D'%0%&':#.'%2"02%#$%EG@GGG4C@%%6,2%2"02%#$%=,#2'%30-5'%("+$#.033+@%6,2%#2%
#$%)*2%:'-+%30-5'%#)%2'-4$%*/%ABC%.*33'.2'&7%%P*%*,-%5*03%#$%2*%$.03'%,(%#)%),46'-$%-02"'-%
2"0)%#)%$#\'7%%T'%1*,3&%3#D'%2*%/#2%#)2*%0%$20)&0-&%$"#((#)5%.*)20#)'-@%0)&%0%*)']2*)]('-]
&0+%&':#.'%.0)%&*%2"027%%%T'%.0)%(,2%$':'-03%2"*,$0)&%*)%0%$=,0-'%D#3*4'2'-@%6,2%1'%
$.03'%,(%6+%40$$%(-*&,.2#*)%-02"'-%2"0)%,)#2%$.03'7%%A0-$%"0:'%&*)'%:'-+%1'33%2"02%10+7%%
!"'+%0-'%/0-%."'0('-%2"0)%2"'+%$"*,3&%6'%1"')%.*4(0-'&%2*%30-5'%$.03'%#)&,$2-#03%
'=,#(4')27%8*-%';04(3'%0%.0-%')5#)'%.*$2$%06*,2%cEG%('-%DT@%1"'-'0$%0%30-5'%.*03%
(30)2%.*$2$%06*,2%cE@>GG%('-%DT7%%%P*%40$$%(-*&,.2#*)%$''4$%2*%6'%0%5**&%10+%*/%
$.03#)5%,(7%
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Question 1: What other viable options have been proposed other than air capture? 
!"'-'%0-'%$':'-03%&#//'-')2%10+$%*/%&*#)5%&#-'.2%0#-%.0(2,-'7%%d'*(3'%"0:'%$,55'$2'&%2*%
(,33%ABC%*,2%*/%2"'%*.'0)7%%P#).'%2"'%*.'0)%$,-/0.'%#$%#)%.3*$'%.*)20.2%1#2"%2"'%0#-@%2"02%
1*,3&%$'-:'%2"'%$04'%(,-(*$'7%!"'%0-5,4')2%#)%/0:*-%#$%2"02%ABC%#)%2"'%*.'0)%#$%4*-'%
.*).')2-02'&%#)%2"'%$')$'%2"02%2"'-'%#$%06*,2%EGG%2#4'$%0$%4,."%('-%,)#2%:*3,4'7%%N,2%#2%
#$%03$*%4*-'%&#3,2'@%6'.0,$'%.0-6*)%#)%2"'%*.'0)%#$%*)'%4*3'.,3'%('-%C>@GGG@%1"'-'0$%#)%
2"'%0#-%#2%#$%*)'%4*3'.,3'%('-%C@>GG7%%%P*%#2%&'(')&$e%#/%+*,-%4'2"*&%*/%.0(2,-'%#$%
$')$#2#:'%2*%2"'%&')$#2+%2"'%*.'0)%#$%+*,-%(30.'f%#/%+*,-%4'2"*&%#$%$')$#2#:'%2*%2"'%
&#3,2#*)@%2"')%0#-%+*,-%6'22'-%."*#.'7%%!"'%)';2%*(2#*)%#$%2*%5-*1%6#*40$$@%1"#."%#$%
0)*2"'-%/*-4%*/%.0-6*)%-'4*:037%%d'*(3'%"0:'%2"')%$,55'$2'&%2*%/*-4%6#*."0-7%%?%
(0-2#.,30-%:0-#0)2%*/%2"#$%0((-*0."%#$%2*%/'-2#3#\'%*.'0)%102'-%#)%2"'%"*('%2"02%#).-'0$'&%
6#*40$$%(-*&,.2#*)%1#33%3'0&%2*%2"'%$'=,'$2-02#*)%*/%ABC%2"02%"0$%6'')%20D')%/-*4%2"'%
0#-7%%!"'%(-*63'4%#$%2"02%2"#$%.0-6*)%$2*-05'%#$%=,#2'%$"*-2%3#:'&7%%%9/%*)%2"'%*2"'-%"0)&%
+*,%$,..'$$/,33+%$#)D%2"02%.0-6*)%2"0)%+*,%-#$D%.*)$,4#)5%2"'%*;+5')%2"02%#$%0:0#3063'%02%
2"'%&''('-%*.'0)%0$%60.2'-#0%&#5'$2%033%2"#$%';.'$$%6#*40$$%0)&%2"#$%.*,3&%3'0&%2*%0)*;#0%
02%#)2'-4'&#02'%&'(2"%#)%2"'%*.'0)7%%?33%*2"'-%*(2#*)$%9%04%010-'%*/%.0)%$2*(%'4#$$#*)$@%
6+%5#:#)5%,(%*)%/*$$#3%/,'3$@%6,2%2"'+%.0))*2%-'2,-)%60.D%2*%3':'3$%*/%ABC%2"02%1'-'%
3*1'-7%B/%.*,-$'@%#/%+*,%10#2%3*)5%')*,5"@%)02,-'%1#33%20D'%.0-'%*/%2"'%(-*63'4@%6,2%2"#$%
1#33%20D'%2"*,$0)&$%*/%+'0-$7%
%

Question 2: Why is air capture the strongest option other than pricing? 
9)%0%10+%#2%$'2$%2"'%(-#.'7%%9/%+*,%&'40)&%2"02%ABC%#$%.3'0)'&%,(@%#/%033%'3$'%/0#3$%+*,%.0)%
5'2%#2%60.D%:#0%0#-%.0(2,-'7%%8,-2"'-4*-'@%#2%#$%.3'0-%2"02%/*-%$*4'%ABC%2"#$%#$%2"'%*)3+%
*(2#*)7%!"'-'/*-'@%2"#$%#$%2"'%40-5#)03%.*$2%*/%6030).#)5%2"'%ABC%6,&5'27%%9/%+*,%"0:'%0)%
032'-)02#:'%2"02%.*$2$%4*-'@%2"0)%+*,%1*,3&%)*2%,$'%#27%%9/%+*,%"0:'%0)%*(2#*)%2"02%1*-D$%
#)%$*4'%(30.'$%2"02%#$%."'0('-%2"0)%*/%.*,-$'%+*,%1#33%,$'%#27%%N,2%#/%+*,%)''&%2*%.0(2,-'%
*)'%4*-'%2*)%*/%ABC%2"02%#$%1"02%+*,%1#33%"0:'%2*%(0+%/*-%#27%%?$$,4'%/*-%0%4*4')2%2"02%
0#-%.0(2,-'%&*'$%)*2%';#$2@%2"')%2"#$%ABC%1#33%')&%,(%#)%2"'%0#-@%,)3'$$%2"'%.*$2%*/%ABC%#$%
':')%"#5"'-%2"0)%2"027%%P*%0#-%.0(2,-'%#$%4*-'%(*1'-/,3%2"0)%J,$2%(-#.#)5%ABC7%%9/%2"'-'%#$%
)*%10+%*/%5'22#)5%-#&%*/%ABC%2"')%(-#.#)5%ABC%1#33%J,$2%-'&,.'%6,2%)*2%'3#4#)02'%
'4#$$#*)$7%?#-%.0(2,-'%.*46#)'&%1#2"%$'=,'$2-02#*)%1#33%-'4*:'%2"'%ABC%0)&%2",$%
6030).'%2"'%.0-6*)%6,&5'27%%!"'%.*$2%*/%'4#22#)5%#$%2"')%'=,03%2*%2"'%.*$2%*/%.0(2,-'%g%
$'=,'$2-02#*)7%%!"#$%.*$2%40+%4*2#:02'%+*,%2*%.*)$#&'-%032'-)02#:'$%2"02%0-'%."'0('-7%%
8*-%';04(3'%#4(-*:'&%'//#.#').+@%*-%0%2-0)$#2#*)%2*%)*)]/*$$#3%')'-5+%$*,-.'$@%6,2%
1"')':'-%2"#$%2,-)$%*,2%2*%.*$2%4*-'%2"0)%.0(2,-'%0)&%$2*-05'%#2%1#33%6'%0:0#3063'7%
%
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Question 1: If the carbon dioxide were able to be stored without being destroyed, would the earth 
start to create more on its own, and how? 

9%04%)*2%$,-'%9%,)&'-$20)&%2"'%=,'$2#*)7%%%92%#$%)*2%')2#-'3+%.3'0-%2*%4'%1"02%$'2$%2"'%ABC%
3':'3%#)%2"'%024*$("'-'7%%!"'-'%.3'0-3+%#$%0)%#)2'-(30+%6'21'')%ABC%-'3'0$'%6+%5'*3*5#.03%
(-*.'$$'$%0)&%ABC%,(20D'%6+%1'02"'-#)57%%B)%2*(%*/%#2%2"'-'%#$%0%/''&60.D%.+.3'%5*#)5%
2"-*,5"%6#*40$$7%%%T"02%0.2,033+%$'2$%2"'%3':'3%#$%.*4(3#.02'&7%%%8*-%';04(3'@%2"'%#.'%05'%
"0&%0%3*1'-%ABC%.*).')2-02#*)7%%%9$%2"02%6'.0,$'%2"'%*.'0)%#$%.*3&'-%0)&%"*3&$%4*-'%
ABC%*-%#$%#2%0)*2"'-%(0-2%*/%2"'%.*)2-*3%.+.3'h%%9%&*)X2%-'033+%D)*17%
%

Question 2: If we could despose of it, would sending it to space somehow be a viable option, and 
would getting rid of it be worth the amount of money it would take to send it off? 

P')&#)5%ABC%2*%$(0.'%1*,3&%6'%.*,)2'-(-*&,.2#:'7%%%!"'%$(''&%*/%$*4'2"#)5%#)%3*1%
R0-2"%*-6#2%#$%06*,2%KD4a$@%2"'-'/*-'%2"'%D#)'2#.%')'-5+%#$%EW%ijaD57%%I*,%0&&'&%0)*2"'-%
ijaD5%#)%(*2')2#03%')'-5+7%%9/%+*,%5*%"#5"'-%06*:'%2"'%R0-2"%2"'%2*203%')'-5+%#)(,2%#)2*%
2"'%ABC%1*,3&%6'%':')%"#5"'-7%%!"'%"'02%*/%.*46,$2#*)%2"02%40&'%2"'%ABC%#$%0%3#223'%3'$$%
2"0)%2"027%%P*%+*,%1*,3&%)*2%"0:'%2"'%')'-5+%2*%$')&%#2%*,2@%':')%#/%2"'%$+$2'4%1'-'%
('-/'.23+%'//#.#')27%%%B)%2"'%*2"'-%"0)&%-*.D'2$%0-'%:'-+%#)'//#.#')27%%I*,-%')'-5+%#)(,2%#$%
)'0-3+%EGG%2#4'$%30-5'-%2"0)%2"'%')'-5+%+*,%#4(0-2'&%*)%2"'%(0+3*0&7%%P*%$')&#)5%ABC%
#)2*%$(0.'%1*,3&%-'=,#-'%/0-%4*-'%')'-5+%2"0)%+*,%5*2%/-*4%#27%%P*%1"02%')'-5+%&#&%+*,%
,$'%2"'%$"#(%#2%*,2h%%?)&%1"+%&#&%+*,%)*2%,$'%033%2"02%')'-5+%2*%$02#$/+%+*,-%')'-5+%
&'40)&h%%

 
Question 1: What can the information you have collected on the CO2 cycle tell us about the CO2 
cycle on other terestrial planets? Is it fundamentally the same? 

!"'%.0-6*)%.+.3'%*)%R0-2"%#$%:'-+%4,."%$"0('&%6+%3#/'7%%P*%#2%#$%3#D'3+%:'-+%&#//'-')2%/-*4%
.0-6*)%.+.3'$%*)%*2"'-%(30)'2$@%02%3'0$2%2"*$'%1'%D)*17%
%

Question 2: What is the most exciting technology or public policy right around the corner that 
excites you the most? 

9%6'3#':'%2"02%0,2*402#*)@%-*6*2#.$@%.*4(,2'-%.*)2-*3%0)&%0-2#/#.#03%#)2'33#5').'%1#33%
.*4(3'2'3+%."0)5'%"*1%1'%.*)$2-,.2%#)/-0$2-,.2,-'$7%%A*46#)'%2"#$%*6$'-:02#*)%1#2"%0%
)''&%*/%-'6,#3&#)5%2"'%')'-5+%$+$2'4@%0)&%+*,%"0:'%:'-+%(*1'-/,3%/*-.'$%02%1*-D%2"02%
1#33%-':*3,2#*)#\'%"*1%1'%3#:'7%
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Question 1: If you could set a national policy regarding carbon capture, would you prefer an 
industrial scale design, or a micro scale design, and why? 

9%2"#)D%#2%#$%6'22'-%#/%(*3#.+%40D'-$%&*%)*2%2-+%2*%4#.-*40)05'%2'.")#.03%&':'3*(4')27%%
i+%6'2%#$%2"02%$4033%Z6,2%)*2%4#.-*[%40$$%(-*&,.'&%$+$2'4$%0-'%3#D'3+%2*%.0--+%2"'%&0+@%
6,2%9%6'3#':'%+*,%.0)%3'0:'%2"#$%2*%2"'%40-D'2$%2*%/#5,-'%*,27%%?%5**&%(*3#.+%1*,3&%
-'=,#-'%2"02%2"'%.0-6*)%6,&5'2%#$%6030).'&7%%9)%*2"'-%1*-&$@%9%1*,3&%0&:*.02'%/*-%
.'-2#/#.02'$%*/%$'=,'$2-02#*)%2"02%)''&%2*%6'%(,-."0$'&%6'/*-'%+*,%.0)%6-#)5%4*-'%
.0-6*)%#)2*%2"'%'):#-*)4')27%%9%1*,3&%)*2%$('.#/+%"*1%2"#$%$"*,3&%6'%&*)'7%
%

Question 2: You mentioned a possible 10 million unit per year production of the direct-air-
capture devices. At this scale, what would be the approximate per-unit cost? 

92%#$%0%$2#33%0%3#223'%'0-3+%2*%'$2#402'%2"027%%Q*1':'-@%3'2X$%5#:'%#2%0%2-+7%%!"'%-*,5"%-,3'%*/%
2",46%#$%2"02%2"'%.*$2%*/%0%CH2"%,)#2%#$%WGb%2*%W>b%*/%2"02%*/%2"'%H2"%,)#27%%P*%3'2X$%$0+%
1"')%1'%=,*2'%0)%#)#2#03%(-#.'@%1'%4'0)%2"'%(-#.'%0/2'-%EG%,)#2$%"0:'%6'')%6,#327%%%!"02%
4'0)$%2"02%#)%*-&'-%2*%-'0."%2"'%/#-$2%2')%4#33#*)%,)#2$@%+*,%1')2%2"-*,5"%CG%&*,63#)5$7%%
P*%2"'%(-#.'%*/%2"'%30$2%,)#2%1*,3&%6'%6'21'')%Eb%0)&%Mb%*/%2"'%*-#5#)03%(-#.'7%%?/2'-%
2"02%+*,%4#5"2%6'%.3*$'%2*%6,#3&#)5%EG%4#33#*)%,)#2$%('-%+'0-@%6,2%2"02%40+%-'=,#-'%0%/'1%
4*-'%&*,63#)5$7%%P*%#/%1'%$20-2'&%02%cCGGV%/*-%2"'%/#-$2%,)#2%Z0%3#223'%*)%2"'%"#5"%$#&'[@%1'%
1*,3&%.*4'%&*1)%#/%1'%/*33*1%2"'%3'0-)#)5%.,-:'%2*%6'21'')%cCGGG%0)&%cWGGG%/*-%0%
,)#27%%%Q*1':'-@%+*,%4#5"2%0$$,4'%2"02%2"'-'%#$%0%6*22*4%2*%2"02%.*$2%.,-:'%0)&%#/%9%"0&%
2*%(#.D%#2@%#2%#$%6'21'')%c>@GGG%0)&%cEG@GGG7%%Q*1':'-@%2"02%#$%(-'22+%4,."%$('.,302#*)%
*)%1"02%2"'%-01%402'-#03$%#)%2"'%,)#2%.*$27%%P*%2')%4#33#*)%,)#2$%4#5"2%.*$2%+*,%cEGG%
6#33#*)%('-%+'0-7%%%!"'%1*-3&%$(')&%06*,2%2"-''%2-#33#*)%&*330-%*)%*#3%('-%+'0-%1"')%*#3%
(-#.'$%"*:'-'&%0-*,)&%cEGG%('-%60--'37%%92%&-*(('&%2*%3'$$%2"0)%0%2"#-&%*/%2"02%#)%2"'%30$2%
/'1%+'0-$7%%

 
Question 1: Logistically, how would we be able to gravitate towards alternative fuels? For 
example, if I want to keep my collector’s car, will there only be biodiesels or other types of fuel 
at the pump, or will stations need to be retrofitted to change with the culture? 

9/%+*,%-'3+%*)%0#-%.0(2,-'%2*%6030).'%2"'%.0-6*)%6,&5'2@%+*,%&*%)*2%)''&%2*%."0)5'%2"'%
/,'3$%+*,%$'33%02%2"'%(,4(7%%B/%.*,-$'@%2"#)5$%.0)%$2#33%."0)5'%*:'-%2#4'7%%I*,%1#33%6'%"0-&%
(-'$$'&%2*%5'2%2"'%EGG%*.20)'%/,'3@%1"#."%10$%(-'22+%.*44*)%1"')%+*,-%"#5"%
('-/*-40).'%.*33'.2*-X$%.0-%10$%6,#327%
%

Question 2: Do you feel that there would be more resistance to the negative emissions standard 
from big corporations, or the general public, and what sort of incentives would you recommend 
for a majority of the population to accept these changes? 

Q0-&%2*%2'337%%9%&*)X2%2"#)D@%2"#)5$%0-'%033%2"02%,)#/*-47%%%^#//'-')2%.*4(0)#'$%1#33%"0:'%
&#//'-')2%4*2#:02#*)$%2*%$,((*-2%*-%-'$#$2%2"#$%."0)5'7%%!"'%$04'%.0)%(-*6063+%6'%$0#&%
06*,2%('*(3'7%%%I*,%1#33%"0:'%2*%.*):#).'%033%(0-2#'$%2"02%2"'%."0)5'%#$%)'.'$$0-+7%
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Question 1: What if the emissions became more than 450 ppm, what would happen to Earth? 
9%&*)X2%2"#)D%M>G%((4%#$%0%405#.%6*,)&0-+7%%%92%-'(-'$')2$%0%5-0&,03%."0)5'7%!0D'%/*-%
';04(3'%2"'%$(''&%3#4#27%9)%4*$2%.#2#'$%#2%#$%0-*,)&%<G%4#3'$%('-%"*,-7%%H*2"#)5%"*--#63'%
"0((')$%02%<>%4#3'$%('-%"*,-@%6,2%2"'%-#$D%*/%0)%0..#&')2%0)&%2"'%(*2')2#03%"0-4%*/%0)%
0..#&')2%#).-'0$'%0$%+*,-%$(''&%5*'$%,(7%%%I*,%40+%$20-2%2*%&'$2-*+%.*-03%-''/$%#)%2"'%
*.'0)7%%I*,%1#33%$''%0)%0..'30-02#*)%*/%530.#'-%4'32#)5@%1"#."%#)%2,-)%-'$,32$%#)%*.'0)%
-#$'@%1"#."%1#33%.0,$'%/3**&#)57%%Q+&-*3*5#.03%.+.3'$%2')&%2*%#)2')$#/+7%%?)&%-'5#*)$%2"02%
0-'%,$'&%2*%5-*1%.-*($%1#33%3*$'%(-*&,.2#:#2+%6'.0,$'%0:'-05'%2'4('-02,-'$%0-'%2**%"#5"%
/*-%(-*&,.2#:'%5-*12"@%02%0%2#4'%1"'-'%2"'%/**&%$+$2'4%1#33%6'%$2-'$$'&7%%%T"02%';0.23+%
1#33%6'%2"'%2"#)5%2"02%5'2$%('*(3'X$%022')2#*)%#$%"0-&%2*%(-'&#.27%
%

Question 2: What is the general chemistry behind air capture? How is it done? 
Y*)5%=,'$2#*)7%%%9%$,55'$2%+*,%-'0&%$*4'%*/%2"'%(0('-$7%%N-#'/3+@%033%2"'%0((-*0."'$%,$'%0%
$*-6')2%2"02%6#)&$%ABC%0$%0#-%/3*1$%*:'-%#27%9)%*,-%.0$'%2"'%$*-6')2%#$%:'-+%4*#$2,-'%
$')$#2#:'7%%92%6#)&$%ABC%:'-+%1'33%1"')%#2%#$%&-+%0)&%-'3'0$'$%#2%050#)%1"')%#2%#$%1'27%
T"02%"0((')$%#$%2"02%2"'%"+&-02#*)%.3*,&$%0-*,)&%2"'%#*)$%$"-#)D%1"')%102'-%#$%
-'4*:'&%0)&%2"#$%."0)5'$%2"'%-'302#:'%')'-5+%*/%2"'%:0-#*,$%0)#*)$@%$('.#/#.033+@%
.0-6*)02'@%6#.0-6*)02'%0)&%"+&-*;#&'7%%?2%$*4'%(*#)2%#2%(0+$%2*%6-'0D%,(%*)'%*/%2"'%
-'$#&,03%102'-$%0)&%/*-4%0)%"+&-*;#&'%#*)%0)&%6#)&%2"'%(-*2*)%2*%2"'%.0-6*)02'%
/*-4#)5%0%6#.0-6*)02'7%%9/%2"'-'%#$%(3')2+%*/%102'-@%2"'%-':'-$'%-'0.2#*)%&*4#)02'$7%%%B,-%
4*3'.,30-%&+)04#.$%.03.,302#*)$%60.D%2"#$%,(7%

 
Question 1: With the issue of removing carbon from the ground, how do you replace it in order 
to rebalance the system? 

I*,%(,2%2"'%ABC%60.D%#)2*%2"'%5-*,)&@%+*,%&#3,2'%#2%#)2*%2"'%*.'0)@%#&'033+%0$%0%
6#.0-6*)02'%$032@%*-%+*,%/*-4%.0-6*)02'$7%%P''%2"'%0)$1'-%"#5"'-%,(@%1"'-'%9%0)$1'-'&%
0%$#4#30-%=,'$2#*)7%

 
Question 2: Once we reach 450 ppm, what changes will we see in the enviornment if we do not 
begin assessing the issue? 

P''%06*:'7%%%
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Question 1: How can we effectively reuse all that collected CO2? 
9/%+*,%10)2%2*%-',$'%033%2"'%.*33'.2'&%ABC@%+*,%'//'.2#:'3+%"0:'%2*%$2*(%&#55#)5%,(%ABC7%%
!"'-'%*)3+%:'-+%/'1%10+$%2*%.*)$,4'%0%3*2%*/%.0-6*)7%!"'%/#-$2%#$%2*%40D'%/,'3$%/-*4%
ABC7%!"#$%#4(3#'$%+*,%0-'%,$#)5%-')'1063'%')'-5+%0)&%$*4'%/-0.2#*)%*/%2"02%')'-5+%#$%
,$'&%2*%.*):'-2%ABC%0)&%QCB%#)2*%/,'37%%%!"'%/,'3%#$%,$'/,3%2*%$2*-'%')'-5+%/*-%2#4'$%
2"'-'%#$%)*2%')*,5"%-')'1063'%')'-5+%0)&%2*%&'3#:'-%/,'3%2*%2"'%2-0)$(*-202#*)%$'.2*-7%
Y#=,#&%/,'3$%"0:'%2"'%0&:0)205'%2"02%2"'+%.0)%6'%-'0&#3+%$2*-'&%0)&%$"#(('&7%?)*2"'-%
10+%*/%$2*-#)5%0%3*2%*/%.0-6*)%#$%2*%2#'%#2%,(%#)%2"'%1*-3&X$%#)/-0$2-,.2,-'7%%S#5"2%)*1%
06*,2%EGb%Z9%6'3#':'[%*/%2"'%*#3%#)%0%60--'3%1#33%6'%,$'&%/*-%40D#)5%0$("0327%%T"02%#/%+*,%
40&'%2"#$%/-*4%ABC7%%Z92%1*,3&%6'%:'-+%';(')$#:'[7%
%

Question 2: Does the shape of the collector affect its effectiveness? 
I'$%#2%&*'$7%%I*,%10)2%0%.0-'/,3%6030).'%6'21'')%.*)20.2%2#4'%0)&%*(2#403%/3*17%I*,%
10)2%2*%40D'%$,-'%2"02%2"'%1#)&%.0)%(,$"%0#-%2"-*,5"@%6,2%)*2%63*1%2"'%$+$2'4%*:'-7%%
P*%*(2#403%0'-*&+)04#.%&'$#5)$%0-'%#4(*-20)2@%6,2%1'%"0:')X2%&*)'%4,."%4*-'%2"0)%
2"'%60$#.$7%

 
Question 1: Where do you see this type of science 10 years from now if we do not change the 
way we do things with carbon? 

9%$,$('.2%$*4'2#4'%#)%2"'%)';2%2')%+'0-$%2"'%.3#402'%."0)5'%#$$,'$%1#33%$20-2%",-2#)57%8*-%
';04(3'@%&-*,5"2$%3#D'%2"'%*)'%#)%A03#/*-)#0%.*,3&%6'.*4'%:'-+%)*-4037%%?$%2"'%.*$2%*/%
0&0(202#*)%$20-2$%2*%-#$'@%2"'%#)2'-'$2%#)%$*3,2#*)%1#33%5*%,(7%
%

Question 2: Can these Captures detect other types of elements? if not, why spend all this money 
and make a big product if they can only do one thing when we might be able to expand their 
uses? 

9%6'3#':'%2"02%2"#$%*)'%(-*63'4%#$%6#5%')*,5"%2*%&'$'-:'%#2$%*1)%$*3,2#*)7%%8*-%';04(3'%
1*,3&%+*,%$,55'$2%1'%$"*,3&%)*2%:0..#)02'%050#)$2%$4033%(*;@%6'.0,$'%2"'%:0..#)'%&*'$%
)*2%"'3(%1#2"%2"'%.*44*)%.*3&h%%%T"'2"'-%*-%)*2%2"'-'%0-'%*2"'-%0((3#.02#*)$%9%&*)X2%
D)*1@%+'27%%Q*1':'-@%2"'%2'.")*3*5+%#$%$2#33%:'-+%)'1@%$*%5#:'%#2%$*4'%2#4'%2*%/#)&%*2"'-%
0((3#.02#*)$7%%T'%.0)%.0(2,-'%*2"'-%."'4#.03$@%6,2%1'%"0:')X2%/*,)&%0)*2"'-%';04(3'%
2"02%1*,3&%6'%-'033+%#)2'-'$2#)57%
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Question 1: How do you plan to solve the issues of the machines being damaged from high wind 
days? 

B,-%0((0-02,$%#$%&'$#5)'&%2*%5*%2"-*,5"%21*%$205'$%#)%2"'%.+.3'7%%9)%2"'%/#-$2%2"'%402'-#03%
#$%';(*$'&%2*%2"'%1#)&%1"'-'%#2%&-#'$%*,2%0)&%06$*-6$%ABC7%%9)%2"'%$'.*)&%$205'%#2%#$%
.*330($'&%#)2*%0%.3*$'&%6*;@%1"'-'%#2%#$%';(*$'&%2*%102'-%0)&%-'5')'-02#*)%#$%#)#2#02'&7%%%
9/%2"'%1#)&%$(''&$%0-'%$*%';.'$$#:'%2"02%#2%#$%)*2%$0/'%2*%';(*$'%2"'%402'-#03%2*%2"'%1#)&@%
2"')%#2%"0$%2*%$20+%#)%2"'%-'5')'-02#*)%."046'-7%!"#$%#$%$#4#30-%2*%0%1#)&4#33%2"02%2,-)$%
#2$'3/%*,2%*/%2"'%1#)&@%1"')%2"'%1#)&%$(''&$%0-'%2**%"#5"7%

 
Question 2: What would a time frame be until we the public could see one of these in use? 

T'%"0&%0%$4033%,)#2%*('-02#)5%*)%2"'%,)#2@%6,2%#2%10$%)*2%$"*1)%2*%2"'%(,63#.%#)%,$'7%%T'%
0#4%2*%40D'%2"#$%(*$$#63'%/*-%2"'%)';2%:'-$#*)@%1"#."%1'%0-'%.,--')23+%1*-D#)5%*)7%%P*%#2%
$"*,3&%"0((')%302'-%2"#$%+'0-7%

 
Question 1: In your experience, do skeptics of climate change have less of an outrageous reaction 
to the proposal negative carbon emissions research as opposed to something like alternative fuels 
when it comes to addressing the issue of climate change? 

9%2"#)D%#2%#$%"0-&'-%2*%.*):#).'%0%.3#402'%$D'(2#.%*)%)'502#:'%'4#$$#*)$7%?)&%2"02%03$*%
40D'$%$')$'7%%9%.0)%40D'%5**&%0-5,4')2$%/*-%$*30-%')'-5+%2"02%"0:'%)*2"#)5%2*%&*%1#2"%
.3#402'%."0)5'7%8*-%';04(3'@%9%.0)%0-5,'%2"02%#2%-'&,.'$%*,-%&'(')&').'%*)%/*-'#5)%*#37%%%
H'502#:'%'4#$$#*)$%*)3+%40D'%$')$'%#/%.3#402'%."0)5'%#$%-'033+%0%(-*63'47%
%

Question 2: If carbon dioxide was removed through negative carbon emissions and stored in the 
Earth's subsurface or altered into carbonate salts, is there anything that could release it back into 
the atmosphere, like a large earthquake? Or would it take a force greater than what the Earth 
could produce on its own and therefore isn't a concern? 

?-'%+*,%1*--#'&%06*,2%2"'%*#3%0)&%50$%#)%2"'%5-*,)&h%d-*6063+%)*27%%Q*1':'-@%2"#)5$%.0)%
.*4'%60.D%*,2f%2"#)D%*/%0%:*3.0)*7%%92%1*,3&%6'%0%-0-'%*..0$#*)@%':')%/*-%50$%$2*-'&%
,)&'-5-*,)&7%%N,2%0..#&')2$%"0:'%"0((')'&%#)%2"'%(0$27%Y#D'%#)%0)+2"#)5%'3$'%+*,%)''&%
2*%40)05'%+*,-%-#$D$7%%!"'-'%#$%0%&'4*)$2-063'%-#$D%*/%D''(#)5%ABC%#)%2"'%024*$("'-'7%%%
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Question 1: Does temperature affect the concentration of CO2, and if so, how? 
B)%0%$"*-2%2#4'%$.03'%2"'%0)$1'-%#$%)*7%T0-4'-%0#-%&*'$%)*2%(-*&,.'%ABC7%%B)%2"'%*2"'-%
"0)&@%10-4'-%*.'0)$%-'3'0$'%ABC7%?)&%#/%+*,%10#2%3*)5%')*,5"@%2"#$%1#33%0//'.2%2"'%ABC%
#)%2"'%0#-7%%^,-#)5%2"'%#.'%05'%2"'%ABC%#)%2"'%0#-%10$%3*1'-7%%N,2%2"'%&'20#3$%*/%2"'$'%
/''&60.D$%0-'%)*2%')2#-'3+%.3'0-%2*%4'7%
%

Question 2: How much CO2 do forests/jungles remove from the atmosphere? Would it make a 
dent in the CO2 PPM if everyone in the world planted at least one tree? 

?%2+(#.03%2-''%*:'-%#2$%3#/'%2#4'%4#5"2%.*33'.2%0%/'1%2')$%*/%2*)$%*/%ABC7%%%!"'%0:'-05'%
('-$*)%.*)$,4'$%2')%2*%21')2+%2*)$%*/%ABC%('-%+'0-7%%P*%+'$@%#2%1*,3&%40D'%0%$4033%
&')27%%N,2%03$*%D''(%#)%4#)&%2"02%':')2,033+%2"'%2-''%&#'$%0)&%-*2$%0)&%2"')%2"'%ABC%#$%
60.D%#)%2"'%0#-7%%%d,2%0)*2"'-%10+7%%i*$2%*/%*,-%ABC%(-*63'4%.*4'$%/-*4%2"'%,$'%*/%
/*$$#3%/,'3$@%0%$4033'-%(0-2%.*4'$%/-*4%&'/*--'$202#*)7%%S'$2*-02#*)%*/%2"'%2-''$@%.0)%/#;%
2"'%$4033'-%(0-2@%6,2%$#).'%#2%&#&%)*2%-'033+%.0,$'%2"'%(-*63'4@%#2%.0))*2%-'033+%/#;%#27%
8,-2"'-4*-'@%2"'%')2#-'%6#*40$$%*)%2"'%(30)'2%#$%06*,2%KGG%U2%*/%.0-6*)f%4*$2%*/%#2%#)%
2-''$7%%?)),03%/*$$#3%/,'3%.*)$,4(2#*)%#$%)'0-3+%EG%U2%*/%.0-6*)7%%P*%#)%KG%+'0-$%+*,%
1*,3&%"0:'%2*%&*,63'%2"'%1*-3&X$%/*-'$2$@%1"#."%.0,$'$%#2$%*1)%'):#-*)4')203%#$$,'$7%

 
Question 1: Once we go forward with implementing the air catch stations, what kind of uptake is 
needed to sustain the stations, will they need to be replaced going into the future? 

9)%2"'%203D%9%$,55'$2'&%2"'%30$2%EG%+'0-$7%%i0+6'%+*,%.0)%40D'%2"'4%30$2%<G%+'0-$@%6,2%
3#D'%0)+%*2"'-%'=,#(4')2%*..0$#*)033+%2"'+%1#33%)''&%2*%6'%-'(30.'&7%
%

Question 2: Whats your team's estimate of when you can start manufacturing the stations, 
considering the political climate and future ccmpaigns? 

92%#$%2**%&#//#.,32%2*%(-'&#.27%%92%&'(')&$%*)%"*1%(*3#2#.$%(30+$%*,2@%0)&%"*1%2"'%.3#402'%
#4(0.2$%0-'%6'#)5%('-.'#:'&7%%!"'%)'1%2"#)5%0/2'-%d0-#$%#$%2"02%40)+%('*(3'%"0:'%6'5,)%
2*%-'03#\'%2"02%0)+%$*3,2#*)%)''&$%)'502#:'%'4#$$#*)$7%%N,2%2"')%2"'-'%0-'%(3')2+%*/%
('*(3'@%1"*%$2#33%2"#)D%2"'-'%#$%)*%.3#402'%."0)5'7%%%

 
Question 1: Are the CO2 capture stations autonomous? 

9/%2"'+%$20+%02%2"'%$.03'%*/%E%2*)%('-%&0+@%2"'+%4,$2%6'%)'0-3+%0,2*)*4*,$7%%I*,%$#4(3+%
.0))*2%0//*-&%2*%(0+%0%('-$*)%2*%D''(%102."#)5%0%$202#*)7%%P*%+*,%)''&%2*%-'0."%0%"#5"%
3':'3%*/%0,2*402#*)7%

 
Question 2: Is solar technology advanced enough to power the processes required for your 
proposed CO2 capture method? 

I'$%#2%#$@%6,2%#2%1*,3&%"'3(%#/%#2%5'2$%."'0('-7%%R)'-5+%#$%0%6#5%.*$2%#2'47%%N,2%,$#)5%.0-6*)%
/-''%')'-5+%#$%"'3(/,3@%6'.0,$'%*2"'-1#$'%1'%)*2%*)3+%.0(2,-'%6,2%03$*%'4#2@%0)&%2"*$'%
21*%2"#)5$%.0).'3%'0."%*2"'-%*,27%
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Question 1: Carbon capture and storage sounds like a good plane to get rid of the CO2 in the 
atmosphere, but does this plan incorporate a method by which we can rid ourselves of the 
particulate matter, NOx and SOx pollution? 

H*@%/*-%2"02%+*,%"0:'%2*%.3'0)%,(%02%2"'%$*,-.'7%%B)%2"'%*2"'-%"0)&%1#2"%2"'%';.'(2#*)%
*/%HCB@%033%2"'%*2"'-%(*33,20)2$%0-'%$"*-2%3#:'&@%*).'%+*,%.3'0)%,(%2"'+%5*%010+%#)%0%
$"*-2%2#4'7%ABC%*)%2"'%*2"'-%"0)&%3#)5'-$%/*-%.')2,-#'$7%
%

Question 2: Would it be possible to use one of your capture devices underwater as well as on 
land so that we wouldn't have to wait for the excess carbon to become airborne before we take it 
out of the system? 

?$%9%)*2'&%06*:'@%*2"'-%('*(3'%0-'%2-+#)5%2*%(,33%ABC%*,2%*/%$'0102'-7%%B,-%&':#.'%1*,3&%
)*2%1*-D%,)&'-%102'-@%#2%)''&$%2*%6'%&-+7%%B2"'-%40."#)'$%4#5"27%%Q*1':'-@%1'%(,2%2"'%
ABC%1'%'4#2%4*$23+%#)2*%2"'%024*$("'-'7%%!"'-'/*-'%2"#$%#$%2"'%/#-$2%(30.'%2*%.02."%#27%

 
Question 1: While carbon dioxide emissions are important to look at, methane is a much more 
potent green house gas. Is there any cooperation at an international level to decrease methane 
emissions? 

I'$%2"'-'%#$7%92%#$%(0-2%*/%2"'%*:'-033%5-'')"*,$'%50$%)'5*2#02#*)$7%%Q*1':'-@%#2%#$%
&#//'-')2%/-*4%ABC%#)%2"02%+*,%)''&%2*%$2*(%'4#22#)57%B).'%+*,%$2*(('&7%%92%20D'$%0%
&'.0&'%/*-%4*$2%*/%2"'%4'2"0)'%2*%&'.0+%0)&%(-*&,.'%ABC7%
%

Question 2: According to the UK's Department for Environment, Food and Rural Affairs, raising 
1 kilogram of beef produces 34.6 kg of CO2. Taking this into consideration with a global bovine 
population of 1.5 billion, does this source of green house gas emission need to take somewhat of 
a priority? 

!"#$%&'(')&$%*)%+*,-%(-#*-#2+7%%I*,-%.0-%(,2$%*,2%0%(*,)&%('-%4#3'7%I*,%1#33%"0:'%2*%
6030).'%*,2%033%5-'')"*,$'%50$%'4#$$#*)$7%8-*4%6''/%(-*&,.2#*)%0)&%/-*4%&-#:#)5%
0-*,)&%#)%0%.0-7%%%9/%#2%.*$2$%+*,%c>G%2*%&'03%1#2"%0%2*)%*/%ABC%+*,%1*,3&%0&&%06*,2%cE7L>%
2*%2"'%(-#.'%*/%0%D#3*5-04%*/%6''/7%%I*,%2"#)D%2"02%#$%0//*-&063'h%%92%4#5"2%':')%6'.*4'%
3'$$@%#/%2"'-'%1'-'%0%(-#.'%*)%#27%%I*,-%5033*)%*/%50$%1*,3&%.*$2%06*,2%M>%.')2$%4*-'%0)&%
2"02%4#5"2%40D'%+*,-%.0-%0%3#223'%4*-'%'//#.#')27%

 
Question 1: What is the first country you see putting your instruments in place? 

Q0-&%2*%(-'&#.27%P*4'2#4'$%9%2"#)D%#2%1#33%6'%A"#)07%
 
Question 2: Are there similar technologies for private use and consumption? 

H*2%$,-'%1"02%+*,%4'0)7%%I*,%.*,3&%*('-02'%$,."%0%&':#.'%02%"*4'@%6,2%1"02%1*,3&%
+*,%&*%1#2"%2"'%ABC%+*,%.*33'.2'&7%%i0+6'%+*,%.*,3&%40D'%$'32'-$%102'-@%*-%+*,%.*,3&%
/''&%+*,-%*1)%5-'')"*,$'%#)%2"'%60.D+0-&7%
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Question 1: What are your favorite ideas of using technologies to reduce the carbon dioxide in 
the atmophere? 

9%5#:'%+*,%2"-''%5,'$$'$7%
 
Question 2: What do you think of the idea of putting massive turbines around the world that 
literally remove carbon dioxide from the atmosphere? 
 T"+%2,-6#)'$h%
 
Question 1: Do you think it is possible to completely eliminate carbon emissions and still live the 
same life-style and not sacrafice the convience of current technology. Or do we need to 
completely change in order to eliminate carbon emissions? 

?#-%.0(2,-'%%.0)%.*4(3'2'3+%'3#4#)02'%.0-6*)%'4#$$#*)$7%%!"*$'%'4#$$#*)$%2"02%'$.0('&%
0-'%4*(('&%,(%050#)7%%92%.0)%':')%.-'02'%)'502#:'%'4#$$#*)$7%%!"'%.*$2%#$%)*2%\'-*@%6,2%#2%
#$%)*2%:'-+%30-5'%'#2"'-7%%P*%/*-%0)%0//*-&063'%(-#.'%*)'%.0)%$206#3#\'%.3#402'@%1#2"*,2%
$0.-#/+.#)5%2"'%.*):')#').+%*/%4*&'-)%2'.")*3*5+7%

 
Question 2: If the release of carbon dioxide to the atmosphere was outlawed, do you think that 
the enviroment would revert back to the time before global warming (temperature and weather) 
or do you think that the enviroment would stay the same and not get any worse? 

B)%0%",40)%2#4'%$.03'%2"'%'//'.2%#$%)'0-3+%('-40)')27%%!"'%.3#402'%1*,3&%)*2%-':'-2%
/0$27%%!"'%10-4#)5%#4(0.2%1*,3&%('-$#$2%/*-%06*,2%0%EGGG%+'0-$%6'/*-'%#2%5-0&,033+%$20-2$%
2*%&-*(%&*1)7%%9/%+*,%.*4(3'2'3+%$2*(('&%'4#22#)5@%2"'%ABC%#)%2"'%024*$("'-'%1*,3&%
5-0&,033+%&-*(%&*1)@%6,2%$#).'%2"'%$+$2'4%"0$%)*2%+'2%'=,#3#6-02'&%1#2"%2"'%30-5'-%
5-'')"*,$'%'//'.2@%2"'%10-4#)5%1*,3&%$2#33%#).-'0$'%/*-%0%3*)5%2#4'@%0)&%#2%3**D$%3#D'%
2"'$'%21*%'//'.2$%-*,5"3+%.0).'3@%D''(#)5%2"'%10-4#)5%#4(0.2%*/%0%2*)%*/%ABC%.*)$20)2%
/*-%06*,2%0%4#33'))#,47%%?/2'-%2"02%*:'-%$':'-03%4#33'))#0%2"'%10-4#)5%1*,3&%-':'-2%0)&%
':')2,033+%0/2'-%2')$%*/%2"*,$0)&$%*/%+'0-$%2"'%$+$2'4%-':'-2$%2*%#2$%*-#5#)03%$202'7%
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Question 1: Understanding that your carbon capture systems work best in dry climates, have you 
factored in the cost getting the water used to wash the carbon off the substrate into you 
economics? 

I'$@%1'%"0:'7%%9)%2"'%1*-$2%.0$'%0)03+$#$%1'%1*,3&%&'$03#)02'%06*,2%102'-7%%9)%2"02%.0$'%
1'%1*,3&%"0:'%2*%(0+%06*,2%c>%2*%cEG%('-%2*)%*/%ABC%/*-%102'-7%%%T'%0-'%1*-D#)5%*)%
,$#)5%$'0102'-%*-%6-0.D#$"%102'-%&#-'.23+7%%

 
Question 2: Also, it would seem placing these in dry areas makes sense. But once again, I have a 
water questions. What are the costs associated with separating the bicarbonate from the water 
used to wash the system? Is that straightforward and can the water easily be 'reused' with a lot of 
processing to extract the carbon. 

!"'%102'-%.0))*2%"*3&%*)%2*%2"'%ABC@%$*%2"'%ABC%0.2,033+%.*4'$%*,2%0$%0%50$7%%%!"#$%&*'$%
)*2%.*$2%,$%033%2"02%4,."7%!"'%102'-%1'%$2#33%"0:'%.0)%6'%-',$'&@%6,2%$*4'%*/%2"'%102'-%
':0(*-02'$%0)&%2"02%#$%2"'%102'-%1'%"0:'%2*%40D'%,(%#)%':'-+%.+.3'7%%T'%,$'%0%3*2%*/%
102'-@%6,2%/0-%3'$$%2"0)%05-#.,32,-03%.-*($%&*7%%P*%.*4(0-'&%2*%6#*40$$%(-*.'$$'$@%1'%&*%
0%3*2%6'22'-7%

 
 
Question 1: Are deserts the ideal places where you'll want to place the carbon intake filters? 

8*-%)*1%+'$7%%?2%3'0$2%/*-%*,-%0((-*0."7%%!"'-'%0-'%*2"'-%2'.")*3*5#'$%1"#."%1*,3&%1*-D%
6'22'-%#)%4*#$2%.3#4'$%2"')%#)%&-+%-'5#*)$7%%92%#$%0%3#223'%3#D'%1#)&%')'-5+%0)&%$*30-%')'-5+@%
*-%"+&-*]')'-5+7%%^#//'-')2%"*-$'$%/*-%&#//'-')2%.*,-$'$7%
%

Question 2: Will these carbon filters (the large ones that your talk was mostly on) always be 
large products or will there ever be a way that we could use them on vehicles/airplanes/etc to 
filter air and carbon instead? Like a water filter? 

I*,%.*,3&%40D'%2"'4%0%3*2%$4033'-@%6,2%2"')%+*,%)''&%2*%"0:'%0%3*.03%,$'%/*-%2"'%ABC7%
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Question 1: Have the somewhat recent “green energy” movements had any significant impact on 
the carbon readings we get today? 

^#//#.,32%2*%$0+7%%!"'%2-0J'.2*-+%1'%0-'%*)%"0$%6'')%:'-+%4,."%)'0-%2"'%2*(%*/%2"'%9dAA%
(-'&#.2#*)$7%!"#$%$,55'$2$%2"02%2"'%5-'')%')'-5+%&#&%)*2%"'3(%:'-+%4,."7%%%!"#$%03$*%5*'$%
1#2"%2"'%*6$'-:02#*)%2"02%2"'%2*203%04*,)2%#$%)*2%033%2"02%30-5'%.*4(0-'&%2*%2"'%6#5%
(30+'-$%*/%/*$$#3%/,'3$7%%B)%2"'%*2"'-%"0)&@%9%&*)X2%D)*1%1"'-'%1'%1*,3&%6'@%#/%1'%"0&%
)*2%1*--#'&%06*,2%2"'%.3#402'7%%%Y0$23+@%#2%#$%1*-2"%(*#)2#)5%*,2%2"02%/*$$#3%.0-6*)%
.*)$,4(2#*)%#)%2"'%30$2%21*%+'0-$%&#&%)*2%#).-'0$'7%%Q*1':'-@%2"#$%#$%40#)3+%&-#:')%6+%
2"'%$"03'%50$%6**4%#)%2"'%OP@%0)&%."0)5'$%#)%A"#)0@%1"'-'%.*03%.*)$,4(2#*)%$''4$%2*%
"0:'%$2033'&7%%R4#$$#*)$%#)%U'-40)+%1')2%,(@%6'.0,$'%),.3'0-%(*1'-%#$%6'#)5%("0$'&%
*,27%
%

Question 2: Do your models account for possible industrial revolutions in other parts of the 
world, which would likely increase carbon emissions, or would those ideally happen using some 
of these newer technologies? 

9%04%)*2%0%4*&'3'-@%6,2%9%&*%05-''%1#2"%+*,%2"02%#)&,$2-#03%-':*3,2#*)$%1#33%(,2%0%3*2%*/%
(-'$$,-'%*)%/,2,-'%'4#$$#*)$7%I*,%$''%2"#$%#)%9)&#0%0)&%#)%?/-#.07%%9%&*)X2%2"#)D%+*,%.0)%
40D'%(**-%('*(3'%10#2%0)&%$20+%",)5-+%,)2#3%1'%/#5,-'&%2"#)5$%*,27%%%?)*2"'-%5**&%
-'0$*)%2*%&':'3*(%*(2#*)$%2"02%0-'%0//*-&063'7%

 
Question 1: As far as capturing carbon emissions from the air is concerned (in relation to simply 
cleaning the atmosphere rather than just balancing the cycle) do you see this proposed process as 
sustainable long enough to allow our technology to out grow CO2 and other harmful emissions? 
I believe that cleaning the air is top priority (and developing a sustainable market is what I think 
is the only way to get the world to do so), so my concerns merely rely on the ability to do so 
efficiently. 

9%2"#)D%0#-%.0(2,-'%.0)%6'%$,$20#)'&%/*-%0%:'-+%3*)5%2#4'%02%0%:'-+%30-5'%$.03'@%*).'%#2%"0$%
6'')%&'4*)$2-02'&%0)&%#4(3'4')2'&7%%!"'%4*-'%&#//#.,32%=,'$2#*)%#$%1"'2"'-%+*,%"0:'%
')*,5"%$2*-05'%$(0.'%2*%"#&'%033%2"'%ABC7%%9%';('.2%1'%&*@%6,2%#/%2"#)5$%5'2%#)%2-*,63'%#2%#$%
2"'-'7%%9%6'3#':'%$2*-05'%*/%.0-6*)%#$%2"'%-'033+%"0-&%(0-2%*/%2"'%(-*63'47%
%

Question 2: It is possible someone already asked this question and I missed them. For the 
proposed passive collectors and sorbent materials you mentioned, is the process of fabricating 
them relatively free of poisons and harmful emissions (similar to those found in the fabrication 
of solar panels)? If so, then what can the industry do to better encourage its scientists and 
engineers to develop such technologies without these harmful materials/methods? 

!"'%402'-#03%1'%,$'%-#5"2%)*1%3**D$%=,#2'%$0/'7%%9%&*)X2%2"#)D%#2%,$'$%:'-+%2*;#.%402'-#03$@%
0)&%2"'%-'$,32#)5%(-*&,.2$%0-'%,$'&%#)%/**&%(-*.'$$#)57%%P*%2"'+%$''4%2*%6'%=,#2'%$0/'7%%
B)%2"'%*2"'-%"0)&@%1'%40+%-'3+%*)%&#//'-')2%402'-#03$%#)%2"'%/,2,-'7%%P*%+*,%"0:'%2*%
40D'%$0/'2+%*)'%*/%2"'%#4(*-20)2%.*)$#&'-02#*)$%1"')%+*,%&':'3*(%2"'%402'-#03$7%%92%
&*'$%)*2%"'3(%2*%$*3:'%2"'%ABC%(-*63'4%#)%0%10+%2"02%.-'02'%':')%30-5'-%(-*63'4$7%
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Question 1: How is Co2 stored geologically, and is there anyway of compacting it so that less 
space is needed to store it? 

ABC%$2*-'&%,)&'-5-*,)&%#$%02%0%"#5"%(-'$$,-'%#2%"0$%0%&')$#2+%1"#."%#$%6'21'')%G7>%0)&%
G7W%5a..@%$*%#2%#$%.3*$'%2*%2"'%&')$#2+%*/%102'-7%%9/%+*,%40D'%.0-6*)02'$@%+*,%"0:'%$#4#30-%
'//'.2#:'%&')$#2#'$7%%!"'%(-*63'4%#$%+*,%40D'%<>%U2*)$%('-%+'0-7%%8*-%102'-%2"#$%1*,3&%
6'%<>%.,6#.%D#3*4'2'-$7%
%

Question 2: What do you see as your biggest obsticale in educating people/govements on why 
capturing CO2 in the air is the best solution we have available to reduce CO2 emissions. 
 

A*):#).#)5%2"'4%*/%2"'%)''&%/*-%2-'02#)5%ABC%0$%0%10$2'%(-*&,.27%
 
Question 1: Will the units be able to turn out revenue (as to be more desirable to a capitalistic 
nation) or will we have to depend on the government recognizing the urgency of global 
warming? 

!"'%,)#2$%1#33%*)3+%.-'02'%-':'),'%#/%5*:'-)4')2$%-'5,302'%ABC%'4#$$#*)$@%6,2%
-'5,302#*)$%.0)%6'%&'$#5)'&%2*%033*1%/*-%-':'),'%$2-'04$7%8*-%';04(3'@%9%6+%301%.0))*2%
&,4(%4+%50-605'%*)%2"'%$#&'%*/%2"'%$2-''2@%0$%0%-'$,32%9%"#-'%0%10$2'%40)05'4')2%
.*4(0)+%2"02%20D'$%.0-'%*/%4+%50-605'%0)&%&#$(*$'$%*/%#2%#)%0%(-*/'$$#*)03%40))'-7%%9%
(0+%/*-%2"#$%$'-:#.'@%0)&%2"'-'/*-'%2"'%.*4(0)+%"0$%0%-':'),'%$2-'047%%92%1*,3&%)*2%
"0:'%2"02%-':'),'@%#/%2"'%5*:'-)4')2%1*,3&%)*2%"0:'%-'5,302'&%2"'%&#$(*$03%*/%10$2'7%%
P#4#30-3+%2"'%5*:'-)4')2%.*,3&%-'=,#-'%/*$$#3%/,'3%(-*&,.'-$%2*%$"*1%.'-2#/#.02'$%*/%
$'=,'$2-02#*)%/*-%0)%04*,)2%*/%.0-6*)%'=,03%2*%1"02%2"'+%0-'%';2-0.2#)5%/-*4%2"'%
5-*,)&7%!"#$%.'-2#/#.02'%.*,3&%6'%5')'-02'&%6+%0%(-#:02'%.*4(0)+%2"02%#$%(0#&%/*-%#2$%
$'-:#.'7%
%

Question 2: If we placed the units in ideal locations (where it hardly rains) will the uneven 
distribution affect their efficiency? 

H*@%ABC%#$%:'-+%':')3+%&#$2-#6,2'&7%%I*,%.0)%(,2%+*,-%.*33'.2*-%0)+1"'-'@%0)&%+*,%1#33%
':'-+1"'-'%$''%06*,2%MGG%((47%%k0-#02#*)$%0-'%=,#2'%$40337%%!"'%4#;#)5%#$%4,."%/0$2'-%
2"0)%2"'%-02'%*/%0&&#2#*)7%%I*,%.*,3&%.*33'.2%033%2"'%1*-3&$%ABC%'4#$$#*)$%#)%?,$2-03#07%%
I*,%.*,3&%':')%.*33'.2%2"'4%#)%?-#\*)0@%6,2%2"')%2"'-'%1*,3&%6'%0%3*2%*/%.*33'.2*-$%#)%0%
$4033%$(0.'7%
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Question 1: For DAC machines, how long will it have to run before it has captured an equivalent 
amount of emissions to that which it takes to create the DAC machine itself?  

?$%0%-*,5"%-,3'%*/%2",46@%2"'%ABC%'4#$$#*)$%0$$*.#02'&%1#2"%4*$2%(-*&,.2$%#$%0%/'1%
2#4'$%#2$%*1)%1'#5"2@%3'2X$%$0+%/#:'%2#4'$7%%!"#$%#$%0%-*,5"%'$2#402'7%%%?%*)'%2*)]('-]&0+%
&':#.'%40+%10+%EG%2*%CG%2*)$7%%92%.*)20#)$%06*,2%>%2*)$%*/%$*-6')27%%%P*%+*,%40+%)''&%
EGG%&0+$%/*-%.*33'.2#)5%+*,-%*1)%ABC7%%!"'%&':#.'%$"*,3&%30$2%02%3'0$2%EG%+'0-$7%%%P*%#2%#$%0%
$4033%.*--'.2#*)7%%?%6#55'-%'//'.2%#$%2"'%ABC%2"02%#$%3*$2%/-*4%#2$%*1)%')'-5+%
.*)$,4(2#*)7%9/%1'%40D'%3#=,#&%ABC%1'%"0:'%'$2#402'&%2"02%2*%6'%*)%2"'%*-&'-%*/%CGb%
*/%2"'%.0(2,-'&%ABC7%
%

Question 2: What kind of considerations have to be made, in regards to environmental impact, 
when planning where DACs would be placed? This question is a bit funny because the job of the 
DAC is environmental impact! 

92%#$%)*2%0%/,))+%=,'$2#*)@%#2%0.2,033+%#$%0)%#4(*-20)2%=,'$2#*)7%!"'%&':#.'%4,$2%3*1'-%2"'%
'):#-*)4')203%#4(0.2%*/%",40)%0.2#:#2#'$%)*2%-0#$'%#27%%H*1%#2%.*)$,4'$%')'-5+@%#2%40+%
"0:'%$*4'%'4#$$#*)$%2*%2"'%024*$("'-'7%%Q*1':'-@%/-*4%1"02%1'%D)*1%$*%/0-%2"'$'%
'4#$$#*)$%0-'%:'-+%$40337%%N,2%1'%0-'%$2#33%'0-3+%#)%2"'%504'@%0)&%1'%1*)X2%-'033+%D)*1%
,)2#3%1'%"0:'%-,)%$*4'%30-5'%$.03'%&'4*)$2-02#*)$7%%P*%%2"#$%#$%$*4'2"#)5%1'%"0:'%2*%6'%
:#5#30)2%*)7%%9%.0)%*)3+%$0+%2"02%2"'-'%)''&%)*2%6'%0)%#4(0.2@%6,2%2"02%&*'$%)*2%$0+%2"02%
2"'-'%#$%)*)'7%


