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| \wWedneeday,, Octo her 15“ 

4 goal for ScieNCe fair this year is to ta Ke co” and 

USe it [A q helpful Wa Yo fom what he beara, CO” 
a
 

(S used 1 * Make cotant. iT extinguishers, Inflate stomach for 

Surgery , Bot ‘greenhouse yield > ale drinks _ MaKe. ‘et $1. and M, ki 

some plastics, Of thase ¢ apics vital - scons ‘nah useful + bslobul + Tevtene tie 

iS aaticu) tule, On Thue, NASA Carben Diaxid zea I ndteator, At 

jauna ae the CO” levels are ighest 1 y_ which is, just 
befs c fo cul tore Seasons when plants shetosyathe size, 

Photosynthesis is when a plant takes. Carbon diokide Water. and 

sual. ght and maKes Oxugen_ and ériergy im the focm of Glucose Casey 

The ‘ola USes phe b untiaats fo grow) An} to hele diwalep frutt, 

P hdiqustl haste ‘Chem: al E quatian 

6CO, +610 eer Ora’ Cg H,4 O, + 60 

| hursday. Qclober |6 

Jn this project he not only want te use CO" but I wan 

to aet it trom emissions One thing that 1S. being dene. as rol 

ioc har, Diochar 15 a nan “natural product of Oo Mass» la MSs 1 Ofgant 

material that Can come From Nearly anything» Wood, Alaae. Cp waste, Manu fe and 

others. The plocess of. turning —_ Into Brochar is ‘called py has is, in cal a 

— 9 put inte q container “generally q Kiln api Innated wilt, of Oxygen 

pace ig within oxygen can hand to. the carbon and create Cain : 
char, lneide the Kiln the biomass becomes ischat, Big-Oil, an Synga‘ 

yachar | 1S Very high in Carhon and can he used ust liKe adh Fional ceil 

greenhouse 
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Friday. OQ )- lobe | 7" 

One “a for q@ project 1S thy, U sing 4] pyroly sig kil male 

different bise hats and_ fest their water and prey relents fon AS well 

qs its ef fc. } “on plants 

Mon dau, Och ber Jo” 

r Way to tect the rata retention of the bischar unulel be to ps 

it into a fonnel that has a filter faper inside it it and put the fone! rh 

a graduated cylinder. Th en pul the ~ bischar rotate the funnel and fi 

water OVer it One the gradi has stoped \- 
Char in fy 

driping Measure the ajount of water Nn wal " ae Pope , 

the cylinder and subtract 1 Li: from the 

amount of water poured n and divide if 

by the weigh of the biec har ie get 

the water “balding capacity (n_pereeat| -1- Water nat rebained 4 - 

This 1's called puecolation, Io tes 
the nutrient retain of soil there ate mary home test Kits that 
Measure» pH, niltogen, phosphors _ potash. 

Wednesday, October 22” 

On the “goverment of Camda website thers {SQ paae that tks 

about bitch. Vic Ky Lévesqve sap with Aaticul Fure and Aaei- f rae 

Canaga (AAFC) h, ahs Vs Feng hisehar gf tomatoes and peppers in "Now 

Scotiq, Her reseach found tochar_can fede nvtricat loss. inctes 
ize afd volume of Fevits increase Searey bacteras reduct Ford tact VSt» 

| In her alud uy she asale bctaale froin Sawdust, woud was frstn Fives ™ qrasses, 

| Facto that con cies biaishise pre apecti Cs Qhe + tenance rater ‘ale used time felis muistirte 

| conkeat a F +b semnans, The i sae bale of prod veing biomass are » Purely sis Hy dect her mal 

Car bon: zation, Gasification. lonefaction atic Flash corbynlaation, 1 con hacte 4 De, 

Vicky Lévesque asking foe biochar and for advice/ comments = = 



Thursday ,O cto ber 23 +14 

Biomass C reation Method 

CS
O 

4 Definition 

asidetce rime ki <= €; r) 

| lem perature °S 00-I000°%C ; 

/ Fast, 

f 
at ee eet eee Furoly sis 

A | R esidenes time. aur = bd 

Temperatures 300-700 °C 
‘Slow 

_
—
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yprothermal Carboni zation happers when biamass is_io 

oral 190-)50¢ and under Pressulé.) rat ber walin 

A udrotherrAa Carhonization ps - 40 minutes; + will yield hydrechar 

Gasification occurs when DioMass comes_ints conty 

[uth high hawt subtle oygon is pcesant 
Gasification 

lash Carbonization 

lorrefaction iS r dha e the same Wau as byte 

| Tortefaction 
but, in lower Femperaty ses 

| 
I 
| 
\ 

| 
| 

| 



Monday Oc ober w, 4, 

lf T have ICE s i a lab and purolusis kiln T would 

ite to try to ma Ke Weep? bischars by vsing or Fferent 

| biomass components L’Ke plants with higher ENefque ~ Then I 

would test the biomeses o Wa ter and Nutrient ¥e tenhon. Carbon 

content and it possible ifs et fect on Various Claps » the Wag 

amie eed ‘nut ent refenton would be te MNegsvire Se 

| cation ex ha hge capacity, Fy cation 1S an Tins thot 15 posit 'vely 

charac d g9 has Mote protons than electrons , Megt pil ate neaativly 

chatard So post hive cat pans on abrans stick be the cor | owever only so 

many Lye trie nts"? Can stick To the sof} thi's is ue soils PATA 

exchange ¢ apae;'ty. 

Sunda Yi, Newannbeer IG 

Cea Po 0 fassivm, MagnesivM and ammen wm gle a tL oosthvely, 

G hagecl com pourds ‘that a ae vsed Me) Fhe Sabi exchenge, 

Manda Dam boy wi! 

] dont thin thal tealis stica Hl at L will be able is rend my win 

Bachar soithe 2. pyrolysis Kiln So I might instead U Se shave 

bought one's, tun the sane tests and looKatat that te find ~ 
the best hiochar. [he Way to beet qutiient Ve te, ifion wold be by 

$uathing if with annition-vnt ace fate i fale bhe p! Gee of the cabins then wi th 

. Ts dopiil to r thst out EXCOESs Ammonium not ta King - cafien 6 put and 

then with Po teesum ahloide ta d d's place the ammenvm sided Hen Wee § uw ve 

the ahbinenion, ee ae sft el Llosh 
; Portas Oe 

Ammonium Flush Ts. pee { Flush 
wo pry 

es Exces§ 9 — 
~ LT sapropanel 

{| 

we 

ef | TL Threw DNL xcess ammon 

Le [Gig | out ti 



] contacted d.. Vi Ky aa asking } he, Kor adie about my 

pro il aad Bio bawn. 

j December 40 Vesda : . 

Todau + cent an ent fo Ro bect Edwards at the U of Coho fescatches 

the “bending ot bioenobevles t biochat. i? ael the nul teat tetentin samples 

analyzed i” would send them to the cab Mboen Mass lab. Contact at 

Muvicser Gl Ucalgery, ca 

unday anu ” 

Today — I cent af _efnay ty Professor David Layzelll who has 

now rehired but is still ait the Wolf C website: 

Mon doy, —_ (™ 
Today Profhsar, Lay aril bald ane ty Contact Rob Lavoie and 

Don "Har field Fam, Chalets and I Od .50 through thet we bs: 

oesdny Janwaty [3* 

od gefaa. tel - Rob Bavole rOday whe of tied As tient on 

ts rd this — , 
Th 

\wed nesa AM> Janvaty 

i am going fo meet Rob Lavote an. —aatee olay at [, "36 

PM as I cannot mee, with him an thursd ay 

Sa tycday, pe Spas vas 

My Con Teiner for bhe brochar aa16. 0.7, OTs Ma, ynethad wil 

hex t, change as 1 tts ed i} wth Sot bday for water fet 

and s netded _ price svphies. |r. L_ovoies ohone number (5 03- 

§30- O| 88, Me, [athe € ae | that T use AN e lect ri'ceal Conv. f. 

‘ivity probe for My avhierd relents best and suggested an altetake water 

Halil: oon CcsT, 



Saluda. Janvary 24". 
Today 5 I began the wa tet rales ian ‘tes t on the CCEL 

fine dyed and Ccaarse bfochvars 1 joer aimed the tes} as below 

\Water Retention Test- Method 
Miatentals. per tect 

Glass pat t Funnel + Fi [ ter Paper t Cy lingler 

60 mL of water [3 oO fo water ratio as 

J0mL L of biochar__| Me. Lavoie Sugges ted 

Glass measuring cup 

Method 

; a
e
 

Pour a 4 ‘shade i of water ‘nito Ve jar 

7.Pat the volume of brochar in lhe “jar and Start a timer fir 

BY minutes. 

DAfter X amount of time pour the contents of fle 
‘at ‘fide ‘the funnel bed . anllth Piller Papel in the c yh Adel toe | 

4 Watt for water to drain 
5. Measure the amount of wat in the culinder 

| 6, Subtract the amount of waller in the cy ‘det from the 

“ammount Poured in and yov are. lef} with the aynownt ronined 

by the =biacheu ——— ——— 
— tae, 

= wl 

he bssualion; I have. from my ie ale thd al bio chats 

ala an ave ble bubbling sound ihe placed - fake the wote 

of the coalse and me ey loiec hats AS roainly char. but that 

of the fing hiachar wa black. Dn the next Page 15 Mu rests 

fram today, 

SG, nday, danuat i] aS 

This tm morning “Sus atk ooKed at the Jars , a noticed all ihtee 

had alable condensatin on them. The Vatiah les for my ee 

Controlled = Amon! at biochar+ water, Size of jah. 

Manipulat hed « Granule hot biochar 

seaoeglt ng e ae of waler re fained by b iochar 



Vo lume. 
R ceylts - Wate Re fenton 

cae Ere slmn) LE oT L 
Volume of w tec Omi Poh 60 mb 

alume of by; Jak | 20 eal. [Onl When Ais! 
Mislume of water not clined S3ml [48mb.|40mL}| 7 Hour 
Volome of water J | ya 
enined by bigehat Jml_ JUML Zim} . 

nla Janvaty Yaa 

At SC “hea | they de not have an electrical couly Hdl 5° be but 

theu have a mul timeles bch pd nth Melt melers Fadi Fong | ly Vleaswe 
Se 

1 Lut Lan ot K on Sui “The -nawlhinelet flecks voltage, cunent 

resis tance, 5 vol Fagg ‘ lial ne volts, cunent in amps and tesilence 
a) ohms. Foy my test I MCOS5Vie. the resétance. Fist 7 10 mL 

=
 

of Sarl _yatths BO rleof deinized sudatet ond -inadale stor time minvies below 
ting it oAth Gr. 5 minckes. Then with the mulhmeter cet to (ead ohms 
fecun! the hips ‘ao the soltion spaad by 1 — Re © peal the prior Step 

a Himes ata take the Ave lage rp Ensvle  ACviacvs higher head imit 

O, Means brig conductivity while o lower reading méuns higher conduct ‘vidy, 

vee Janvary via 
Yoday 1 gat my sa water celention teste done, all the biochars and 
Gor oo Kw  duie. A Volume hased waler ‘eee best i gat 

the. mul timetet fram school as Anows Kiaw" i¢ will be helpful o aNd 

bequa te charee the bive hor with the Edihet 

Tuesday , february 3 

Toes 7 set Up the nv trieat telegon tes} vs ing oo mL of bitches 

and 90 mk of techilizer ptepated ma! nh deion zed wale * 0 rest the 

Mv If. net 

dau. t ebryaty am 

Today, 1 began {es ing the nuditat_yetention of the CCF J medium, 
CCEL coage and CFL medium biachars, 



Volume 
\wat ef Retention wher ren hours — 

Mocs, ie 

Volume of Water 6 ml 6dmL £0 wl ae ge AL 
Volume of Dlochnd 20 mb | (26 mb 2Q6mL JDO mb 12 mb veal 

Molise iat Water 44 153: | 464. | Ags ee 

not Retoined mi i{me [me tmL mL ae 
Volume of Whe 17 7 20 ve! 12 

Retained mL pai mL “, mb mL 

Satodny Februar 4, \4 mt 

Today, J set up ie nutrient retention tests fr the CO El Lid bicher 

and wilasvell as rend the bests. from yesterday, | 

Sunday Feb th 
Today oiton ‘tb “tried fo rea the nutrient andesilis wn of - the coi 

Ch is ynable by get Aa reagins Hew are the. rest 9 € my rtewlts, 

iut rient entign | 
COPS | CCFL EE "CCE 

M Coafse NSdivo oil Sail 

Mla of Biochas 20 ml GO mL Bion a 60 A) L gdm i. 

Vole f lecblizer mL 90 mb. mL SO ml. SO mb 

Reading from 60, |%8, |4.6 103, 
probes inS2_—_ (20009 | LODO QI2OKN) [Qopk 
Convetkd - 1760000 {1936000 GeO ypopeere 

feeding in .) 

Conductance 0.000000 568 |Gp000005165 | 4.200610 66456 ppp or Ca 

lemperature Pa 64? 63° a 

Fes i I'ty | 5 { d 7 

Tuesdays February i 
a & hema with Mr. L avaie 4 resul I4sand he, en couraged aa 

Me to Perform }he. were retention “tes by weaht . CvEA svide 

potential snequabfics wihen MEasvhay the bitches by wo volume. 
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\_ f/f] a 
\afat 2 a 

COFL 
EGE M in 

Voluene of \ater |50mL 
Weight of Brochat| ba 

, Yo Line ot Water 

rn flew K 
Volume of Water 
Retained by Biochar 

\ [| 
Wa ler i Enon) . 

Vo ewe of Water fee | eat sada | 50 mL | 
\Wesant of Biae har 

Vo lume i Water 

in task 
Val vie at Wales 

tetoned by Diachay 

\n/e pneades . 
Io day, 

Cc) 

that T_ have to per form 

another experiment and GWice Lm 
= om bime 

hew wel} } beck at f 

he las Qo’ 5 plants, in an gowng to bry gfawnng Gj quick p lard. 

ast mall In science class we glow oat a (ass ag A “quik plant 

And Ta | grew’ s ‘+ agai 

Leday, rebevary 0" 

loday 1 planted the Seeds for mn -plaat gow 
re v ced 

Lh dest theie hesgh F 
i964 “the nex P-4e. 



>| , 
| ant (dw ‘i h C 5+ 

(cm| Heraht after Medio Mediom Fone. Sei | | 

(Wous IAL) TS TED 3] Y2 [3 | 
| day O/O|/O|O}Ololblola| o| old 

ddays Olo/O10|0 |olololalola jo 
Bale OL\OIO|OI1O | O00 Olo! Olo jd 
‘days |OlO(O|O [0 [0 (0|6 [6/6/16 jo 
b ays 0101010 10 @) 0 O10|010 {oa 

6 days _{I43| 1701103 [7 [14.3 [26 | 2910,7/29) 6.7103 | 0 
‘days __ 253,30131,.7120.71 28 144.3144 | 5 [4135.7] 3310 
@ days 344,7.36.7| 37.7 [44.3 |/7 |783| 10 168 160,7\15 | 0 
Gays —_ (SalseHA7 [5311 | 104 [i033 Th3 Has} 933/43] 6 
10 days Splat 4 55.117 | 19 {is |6.7otAD7 | 27) O- 


