PHAN MO PAU

Hién nay tai cac co quan nghién ctru khoa hoc, cac truong dai hoc, trung
cip, day nghé, truong phd théng trung hoc va nhiéu nha méy xi nghiép ¢ nudc ta
déu c6 cac phong thi nghiém hoéa hoc. Cac nhan vién lam viéc trong cic phong thi
nghiém nay thuong xuyén phai tiép xtc véi cac thiét bi, hoa chit. Trong cong viée
tai phong thi nghiém, ngudi lao dong ludn ludn bi de doa bai nhitng mdi nguy hiém
bét ngué)n ttr nhiéu thr nhu: hoa chét, thiét bi, dung cu tai noi lam viéc va nhirng su
) k¥ thuat khi thyc hién cac thi nghiém héa hoc. Trong s6 C&c su ¢b va tai nan do,
c¢6 nhirng viéc do khach quan sinh ra nhung ciing cO nhitng viéc xay ra do yéu to
chu quan cta nguoi lao dong do khong nam ving k¥ thuat an toan khi lam viéc véi
céc hoa chat, thiét bi hodc coi thuong, xem nhe, bé qua cac qui dinh vé k¥ thuat an
toan can thiét. Thyc té cho thdy nguyén nhan cua nhiu vu tai nan xay ra trong
nganh hoa chit noi chung va trong ciac phong thi nghiém héa hoc noi riéng, mot mat
do sy chua nhan thirc hét trach nhiém cta can bo, nhan vién quan 1y phong thi
nghi¢m, mat khac do mot s6 nhan vién chua duogc trang bi dﬁy du cac kién thire co
ban vé k¥ thuat an toan héa chat va k¥ thuat 1am viéc trong phong thi nghiém héa
hoc.

Sy an toan trong phong thi nghiém 13 mot van dé phai dugc dit 1én hang
dau. C4c hoa chat trong phong thi nghiém déu c6 kha ning gdy doc, giy di tng
hodc chay nd. Nguoi lam thi nghiém néu khong biét vé ky thuat chuyén mon s&
khong thé thao tac an toan va cho két qua dung duoc.

Tuy mdi phong thi nghiém c6 muc dich, cach thuc hién cong viéc khac
nhau nhung tit ca déu c6 nhirng diém chung vé cach t6 chirc, quan 1y, sip xép cong
viéc.

Gido trinh nay gitp cho can bg, nhan vién cac phong thi nghiém hoa hoc,
sinh vién, hoc vién cua céac truong dai hoc, trung hoc k¥ thuét co6 lién quan dén hoa
hoc va hoc sinh phd thong trung hoc c6 thém cac kién thie vé k¥ thuat lam viéc
cling nhu cic van dé vé an toan khi 1am viéc tai cac phong thi nghiém hoa hoc.

Gi4o trinh gom 3 chuong:

Chuong 1: Nhimng yéu cau khi bd tri xdy dung phong thi nghiém.

Chuong 2: Quan 1y, sap xép trang thiét bi, hoa chat trong phong thi nghiém.

Chuong 3: K¥ thuét thao tac trong phong thi nghi¢m.

Nbi dung bién soan theo hinh thirc két hop giita 1y thuyét va thuc hanh.
Trong qua trinh bién soan, nhom tac gia da tham khao cac tai li¢u lién quan cuia cac
truong Dai hoc, Cao dfmg va cac tai li¢u khoa hoc dang trén céc bao.



Mic du di rat cb ging nhung chic chin khong thé tranh khoi nhimg thiéu
sot. Nhom tac gia rat mong nhan duoc sy dong gop ¥ kién cia cac thay, co gido, Cac
ban hoc sinh, sinh vién cung ban doc dé giao trinh ngay cang dugc hoan thién hon.

Xin chan thanh cam on.

NHOM TAC GIA



Chuang 1.
NHUNG YEU CAU KHI BO TRi XAY DUNG PHONG THI NGHIEM

1.1. YEU CAU VE PIA PIEM

Phong thi nghiém, néu kha ning cho phép, phai rong réi, sang va thoang
khi. Khong nén dat phong thi nghiém & nhitng noi nha ctra dé bi rung dong vi diéu
d6 can tré cong viée va thuong khong thé str dung duoc cin phan tich, kinh hién vi
va cac dung cu quang hoc khac.

Khong nén dat phong thi nghiém & gan 6ng khoéi, dng ndi hoi va néi chung
¢ nhitng no1 ma khong khi co thé bi 6 nhiém do bui, md hong hodc do céac khi c6
hoat tinh hoa hoc. Cac khi nay c6 thé pha huy nhitng dung cu chinh x4c, 1am héng
dung dich chuan d9,... gdy khé khan cho viéc phan tich.

Viéc chi€u sang gian phong la rat quan trong. Phong thi nghiém phai c6 ctra
SO 1on, ban ngay phai day du anh sang va vao luc chi€u to1, ngoai cac ngon den tran,
& trén mdi chd 1am viéc can c6 thém nguodn sang.

Trong cac phong thi nghiém phan tich nén st dung nhiing dén 6ng. Picu
nay dic biét can thiét cho nhiing phong thi nghiém lam viéc vao budi t6i hodc subt
ngay dém.

Ban lam viéc phai dat nhu thé nao dé anh sang chiéu vao tir phia bén,
thuong 13 tir phia trai hodc tir phia truéc ngudi lam viéc. Hoan toan khong duge dé
anh sang chiéu vao lung nguoi lam viée, hoac chd 1am viée bi toi do ta, ban, v.v...
chan ¢ phia trude.

Thich hop hon ca 1a chd lam viéc duge chiéu sang tir phia trudc bang dén
ong. Piéu d6 gitp cho nguodi lam viéc khong bi moi mat va viéc ké ban ghé trong
phong dé hop 1y hon.

Phong thi nghiém trung tim cta xi nghiép, noi tién hanh nhimng cong viéc
nghién ctru va phan tich quan trong, thudng duoc bd tri & mot ngdi nha riéng, cach
biét v61 nhitng ngdi nha khac.

Khong nén tip trung qua dong nguoi lam viéc trong phong thi nghiém.
Dién tich trung binh cho mdi ngudi khoang 14m? va chiéu dai ban lam viéc cho mdi
ngudi khong it hon 1,5m. O nhitng phong thi nghiém phan tich can tién hanh phan
tich hang loat thi chiéu dai cta ban cho mot chd 1am viéc ¢6 thé dén 3m.

1.2. YEU CAU VE TRANG THIET BI PHONG THi NGHIEM

Trang thiét bi chii yéu ctia phong thi nghiém 14 ban lam viéc, trén d6 tién
hanh moi cong viéc thuc nghiém.



M&i phong thi nghiém phai dugc théng gié tot. Nhat thiét phai co ti hut khi
dé tién hanh nhitng thi nghiém véi chat doc hoic chat c6 mui khé chiu, va dé dét
chay cac chat hitu co trong chén. O nhitng ti hat khi khong 1am nhiing thi nghiém
c6 lién quan dén viéc dun noéng, ngudi ta thuong cat trir nhitng chit dé bay hoi, chat
c6 hai hodc c6 mui khé chiu (nhu brom Iéng, acid clohydric, acid nitri dam dac,
v.v...), va nhitng chit d& chay (nhu carbon sulfur, éte, benzen, v.v...).

Phong thi nghiém phai c6 hé thong dng dan nudc, cong thoat nude, duong
day dién k¥ thuat, hé thong dng dan khi va cac dung cu dun nude. Ciing nén c6 hé
thong dan khong khi nén, hé théng chan khong, hé thong dan nudc noéng va hoi.

Phong thi nghiém phai c6 thiét bi cat nudc (hodc thiét bj dé khar mudi
khoang trong nuéc), vi thiéu nudc cat hodc thiéu nudc da khir mubi khoang thi
khong thé lam viéc duoc.

O gan ban 1am viéc va bon nudc nhét thiét phai c6 nhimg binh sanh dung
tich 10 — 15 lit dé dung cac dung dich, cac thude thir khong can thiét va sot rac dé
dung thiy tinh v&, gidy va rac khé.

Ngoai ban lam viéc ra, phong thi nghiém con phai ¢6 ban viét, trén d6 dé vo
ghi chép va khi can thi dung 1am ban chuin d6. Canh ban 1am viéc phai c6 ghé dau
cao hoac ghé tua.

Can phan tich va cac dung cu can dat cb dinh (dung cu do dién, dung cu
quang v.v...) phai dé & phong riéng gan phong thi nghiém va d6i véi can phan tich
can tach riéng thanh mot phong can. Cac cira s6 ciia phong can can hudng vé phia
Bic. Piéu nay rat quan trong vi khong duoc dé anh sang mat troi chiéu 1én can.

Trong phong thi nghiém ciing can phai c¢6 nhitng sach tra ctru tdi thiéu,
hozc nhitng sach gido khoa vi thudng trong khi lam viéc can tra ciru van dé nay hay
van dé khéc.

1.2.1. Ban lam viéc

Trong phong thi nghiém moi cong viéc déu tién hanh & trén ban lam viéc.
Ban 1am viéc phai hoan toan sach s&, khong duoc dé ngdn ngang nhitng dung cu
thira, khong can thiét.

Tuy theo cong viéc ciia mdi phong thi nghiém ma xac dinh cin bao nhiéu
don vi ban. Khi cong viéc gan nhu khong thay doi thi dung ban cb dinh. Néu cong
viéc ciia phong hay thay d6i thi dung ban c6 thé di chuyén dugc. C6 thé ghép cac
ban thanh twdng ngin budng.

C6 nhiéu loai vat liéu phti mit ban, nhung mit gd ctig va gach men kinh la
pho bién nhat. Chi c6 didu gd thi dé bi xudc mat va gia dat, nén nguoi ta ché tao



nhirng tdm g ép phu nhya c6 d6 bam dinh cao. Nhitng mit ban d6 dé lau chui va
khong bi hoa chat an mon. Néu ban 1am viéc dugc phi bang vai son, thi khdng nén
dé acid va kiém roi vao vi cac chét nay s& pha hiy né. Phia duéi nhitng binh dung
cac chat dn da (cac acid ddc va nhit 1a cac kiém) phai dit nhitng tdm kinh hoic
nhirng chiéc dia dic biét. Néu ban thi nghiém khéng phu bing vai son thi phai pha
mit gb cta ban bang nhitng chét dic biét, giir cho gd khoi hong.

O cic nudc nhiét doi, nguoi ta thuong xay cac ban xi miang va phii gach
men kinh. Nhitng ban kiéu nay c6 nhuoc diém khong di chuyén duoc va phai lam
v€ sinh thuong xuyén. Loai ban nay c6 nhuoc diém 1a dung cu thiy tinh dé bi v&
khi roi trén chung va ciing rat nguy hiém néu dat dung cu thuy tinh vira dun néng
Ién cac ban nay.

Nhitng tAm lat tro va tot cho ban thi nghiém 14 nhiing tim bang chét déo va
bang vinyl amian.

Nhitng tdm bang teflon rat bén d6i voi tac dung cua acid va kiém, nhung né
c6 thé bi trwong khi tac dung véi mot s6 dung moéi hitu co. Chung chi chiu duge dén
nhiét d6 khoang 200°C.

Mot sb két cau ctia ban thi nghiém thuong duoc st dung:
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Hinh 1.1. Ban lam viéc trong phong thi nghiém

D01 véi ban thi nghiém, can tuan thi cac nguyén tac sau day:

- Khong nén bay ngon ngang trén ban.

- Can giit ban sach sé&.

- Trong ti va ngdn kéo ctuia ban phai luon ludn trat tu.

- Khi xong viéc, trude khi roi phong thi nghiém can thu don gon
gang ban thi nghiém.

1.2.2. H¢ thong dién

Céc phong thi nghiém ngay cang sir dung nhiéu céc thiét bi dién va dién tu,
trong nhiéu phong khong c6 dii 6 cam dién, d6i khi ngudi ta phai dung 6 cam phu



nhiéu nhanh. T4t ca 6 cim nén ldy tir ngudn qua hé thdng cap véi phu tai tbi da 1a
1Kw/1m dai, vi du chiéu dai ban thi nghiém 14 14m can khoang 14Kw. Riéng cic
thiét bi nhu ndi hdp thanh trung, 1o dién,... déu can nhitng dudng dién cung cip
riéng voi dién ap thich hop.

Céc 6 cdm gin tai ban thi nghiém thuong 14 6 cdm chim, ldp vao phia hong
ban hay phan phdi doc theo phia sau ban, nhung khong dugc dé diy long thong ra
ngoai. Puong dién chinh cung cap cho cic phong thi nghiém, mdi phong can c6
mot cau dao hay thiét bi tw dong dé c6 thé cit ngudn khi c6 su ¢b nhung khéng 1am
cit ngudn cung cap dién cho cac phong va khu vire khéc.

Mot sb thiét bi nhu cac dong co 16n, cac 10 nung cong suat cao, may chui
rira dung cu thuy tinh, mdy trén phai c6 ngudn dién 3 pha, mdi tang phai lap mot
duong day 3 pha véi cong suat phi hop. Cac 6 cam c6 dién thé khac nhau can ghi ro
dién thé dé tranh cam nham, 1am hong thiét bi.

Nguén cung cap dién du phong:

Phai ding céc thiét bi thi nghiém khi ngudn cung cap chinh bi sy ¢d. Riéng
d6i v6i mot s thiét bi doi hoi phai lam viée lién tuc nhu ti ciy vi khuan, céc thi
nghiém dang do dang,... phai dugc chuyén ngay sang ngudn dién du phong bang
thiét bi tu dong hay bang tay.

Chi phi chay may phét dién riéng rat cao, ting theo cong suat, vi vy khong
nén trang bi may phat thay ngudn dién chinh khi bi mat dién cho ca khu vuc, ma chi
nén trang bi may phat vira da cung cp dién cho céc thiét bi nao bt budc phai chay
lién tuc. T lanh, may lam da van giit dugc lanh sau khi mat dién hﬁng gio nén
khong can phai ndi véi ngudn du phong néu mat dién khong lau 1am.

1.2.3. Hé thong nuéc

a. H¢ théng cdp nwdc:

Tat ca cac phong thi nghiém déu phai duoc cung cip du nudc lanh, néi
chung ¢t 3m doc ban thi nghiém phai c6 mot voi nudc. Phong thi nghiém dé cho
sinh vién, hoc sinh thyc tap thi phai c6 s6 voi nudc gap doi binh thuong.

Vi nudc thuong duge cung cip tir bé nude trén ting mai nha, ap sut nudc
thay d6i theo chiéu cao dit voi, vi viy ¢ nhitng chd nudc qua yéu, ngudi ta ding
bom day dé bao dam ap suat khoang 0,3Mpa méi du cho cac voi phun hoat dong.
Nhitng voi nude ap sudt cao phai son mau riéng dé dé nhan biét khi sir dung.

C6 nhiéu loai voi nudc, tuy theo yéu cu lam viéc ma lga chon cho thich
hop. Nhung it ra mdi phong thi nghiém ciing phai c6 mot duong dng to hon duong
6ng cua cac voi phan phdi nho dé khi khan cap phai dung, vi du khi bi d6 acid.



Ngoai ra ciing c6 thé sir dung cac loai 6ng chit déo cung cip nudc vao cac dan
ngung hay cac thiét bi twong tu.

Dbi v6i mot sé6 phong thi nghiém phai diung nude néng, nén dung voi kép
dé pha nuéc néng va nude lanh. Néu voi nude néng cua hé thong cung cdp chung
khong du, c6 thé lap thém mot thiét bi nhé dun nong bang dién.

b. Hé thong thodt nwéc

Hién nay nguoi ta thiét ké mdi phong thi nghiém c6 nhitg bé nhé hay chau
nuéc thai gin ngay dudi voi nude. Ching cé chirc ning tiéu thoat nudc thai nhanh
chong, khong dé o dong nudc tran ra ngoai.

Céc bé nude c6 thé 1am tir nhiéu loai vat liéu khéc nhau, théng thuong 1a st
trang men, vira dep vira d& 1am vé sinh. Ciing c6 thé sir dung thép khéng ri lam cac
chdu dat ngay dudi voi nude. Trong cac phong thi nghiém hoéa phan tich hay thua
nghiém thuc pham, khong nén sir dung loai nay vi ¢6 nhiéu loai thép khong ri van bi
hoa chat an mon. Giodng ndi phai dam bao chit, khong ro ri nudc va phai bén.

Puong dng nudc thai va cac mdi ndi ciing rat quan trong vi mdi lan sira
chira rat phién phtrc va tén kém. Trong khi 1am viéc phai rat can than, khong dé cac
chét an mon chay vao hé thong thai nudc, vi nhitng chét thai d6 s& pha hong ca hé
thong va co thé thoat xuéng nén mong nha, pha hong ca toa nha. Piéu niy tudng
nhu khé xdy ra nhung thuc té néu phong thi nghiém ngiy nao ciing do acid vao
duong 6ng thai, ndm nay qua nim khac, nhit dinh nén méng nha khong con dam
bao két cau virng chic nita. Ong thai bang chit déo nhu polyétylen rét tién va dé lap
rap, nhung nhitng duong ong dai lai dé bi vong va phai ¢ gia dd. Can c6 nhiing
méi ndi dé thao lip va co nhirg doan dng nhya trong dé c6 thé biét doan dng nao bi
tac ma sira kip thoi. Gitra cac bé nho v6i dudng dng nude thai phai lap dng cong,
thao réap duoc bang tay ma khong can dung cu dic biét dé c6 thé khai thong ngay
khi c6 nhitng vat khong tan 1am tic dng va c6 thé lay lai ngay nhiing vat quy, nho
v0 tinh d€ roi vao be.

1.2.4. Hé thong xir 1y khi doc

Trong phong thi nghiém c6 lién quan dén héa chat va phong xa phai lap ta
hut. Tuy theo cong viéc ma trang bi tu hit sao cho phu hop. Hi¢u qua cua ta hat phu
thudc vao toc do hat. Toc do nay duoc do trén dién tich lam viéc cta tu huat khi ctra
dugc day 1én & d6 cao 600mm. Vi nhiing viéc binh thudng toc do hut tdi thiéu phai
bang 0,4m/s, nhitng viéc véi chit c6 ddc tinh cao hodc chat phong xa, toc do hut toi
thiéu phai dat 0,5m/s. Téc do hat cao qué s€ kéo theo cd nhiing bot nhe vao hé
thdng hit.



Hau hét cac hoi khi dgc huat ra c6 tdc dung dn mon cao, vi vay ti hut phai
dugc lam bang vat liéu chong dan mon.

Ctra thao tac duoc lam béng vat liéu kho vo, c6 mdt khung kinh lam bz"mg
kinh khong v&, gia cb bang soi thuy tinh hay chat déo, duoc dit can bing, dong mé
dé dang va nhanh chong. Cira thao tac khong quay ra phia cira ra vao dé khong lam
anh huong dén ludng khi hit vao ti.

Phai chon k¥ vat liéu lam cac 6ng dan khi vi khi lap dat xong thuong it c6
diéu kién stra chita. Nhiéu co quan phong chay yéu cau lap thém vao cac duong dng
dan khi mot thiét bi dap chay tu dong thich hop.

Quat duoc ldp sao cho dong co nam ngoai ludng hoi khi doc va truc quay
phai dugc phit mot 16p nhwa chong an mon.

Véi cac hé thong hit 16n, nguoi ta thay quat hut hudng truc bang quat ly
tam, khi d6 quat dugc lap dit bén ngoai duong ng hit, ¢ thé thao ra stra chita ma
khong anh huong gi t6i duong dng hut.

Ld thoat phai lap trén cao, sao cho hoi khi doc bay ra khong hé anh hudng
trd lai. Mubn vay ong thoat hoi phai cao hon ndc nha.



Chuang 2

QUAN LY, SAP XEP TRANG THIET BI
TRONG PHONG THi NGHIEM

2.1. CAC LOAI DUNG CU TRONG PHONG THi NGHIEM
2.1.1. Dung cu thuy tinh

Dua theo vat liéu, c¢6 thé chia 1am céc loai: dung cu béng thuy tinh thuong,
bé“tng thuy tinh ddc bi¢t va dung cu bé’mg thach anh.

Dua theo cong dung, co thé chia lam 3 loai:
a. Dung cu co6 cong dung chung:

Lubn ludn co trong phong thi nghiém, néu thiéu nhimg dung cu nay thi
cong viéc khong thé tién hanh duoc. Gom:

> Ong nghiém: bang thily tinh dang 6ng hep day tron. Co cac thé tich

khac nhau va 1am bang nhiéu loai thity tinh khac nhau.

Ong nghiém goém: 6ng nghiém thudng, ng nghiém chia do va dng nghiém
dung ly tdm (hinh non).

Hinh 2.1. Ong nghiém

Nguoi ta dung gia bang gd, bang chat déo hodc bang kim loai dé dat éng
nghiém.

Ong nghiém thuong duoc dung dé thuc hién nhitng phan mg phan tich véi
lwong hoa chét st dung it, va thuong chi cho vao khoang '/, hay /5 dung tich éng
nghiém.

Mudn cho chét rin vao dng nghiém, ta 1am mot mang gidy (gap doi mot
bang gidy co chiéu rong bé hon dudng kinh cua dng nghiém mét chut), cho chat rin



vao mang gidy. Dung tay trai cAm 6ng nghiém dé nim ngang rdi cho mang gidy vao
6ng nghiém dén gan day, dat ng nghiém ding 1én, dung tay dap nhe vao mang
gidy.
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Hinh 2.2. Cach cho chit ran vao 6ng nghiém

Truong hop dun néng: Phai dung kep dé kep dng nghiém va phai lic khi
dun, khong dugc dun néng ngay tai day ong nghiém, can tranh chd nhiét d6 qua
néng ciia ngon lira vi c6 thé s& 1am nit dng nghiém.

> Phéu thwong: dung dé rot, loc,... Phéu loc c6 goc bang 60° va co
cubng dai, mit trong phéu loc c6 thé phang hoic khong phang (dé loc nhanh hay loc
tir tir). Khi loc ta dit phéu 1én gié.

(a) (b)
Hinh 2.3. Phéu thuong
a. bat pheu thuy tinh trén gia do b. Thi¢ét bi € dat pheu trong coc

> Phéu chiét (binh 16ng): dung dé tach riéng nhiing chat 1ong khong hoa
tan v6i nhau (Vi du: nude va dau). Thuong c6 dang qua 18, hinh éng va ¢ ndt nham
bang thiy tinh, gan cudi phéu (sau cudng phéu) c6 mot khoa nham. TUy theo hinh
dang ma ta c6 nhitng cach dit phéu trén gia khi sir dung.
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Hinh 2.4. Cac loai phéu chiét
> Phéu nhé giot: Phéu nho giot khac phéu chiét ¢ chd: nhe hon, thanh
phéu mong hon va c6 cudng dai. Ngudi ta sir dung phéu nay cho nhitng thi nghiém
khi phai thém vao hon hop phan tng timg luong nhd. Vi vay phéu nho giot thudng
1a bd phan di kém ctia mot dung cu nao do.

Hinh 2.5. Cac loai phéu nho giot
> Cdc hoa hoc (céc thiry tinh, becher): La nhitng cbc hinh try, ¢6 thanh
mong va c6 dung tich khac nhau. Ching thuong c6 2 dang: ¢c6 moé va khong c6 mo,
thuong dugc san xuét tir loai thay tinh kho chay va bén hoa hoc.
Luu y: Khong nén dun coc thiy tinh trén ngon lira tran ma chi dugc dun
nong qua ludi amidng hodc dung binh cach thuy.
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Hinh 2.6. Céc hda hoc (Becher)

» Binh non (erlenmeyer, binh tam giac): 1a nhitng binh hinh tam giac,
duoc str dung rong rii ¢ cac thi nghiém phan tich (chuin dd), thuong c6 cac dung
tich khac nhau, c6 mo va khong c6 mo, c¢b rong va cb hep.

Hinh 2.7. Binh ndn (Erlenmeyer)

> Binh cau day bang: La dung cu can thiét d6i voi cac thi nghiém phan
tich, chung 1a nhiing binh ciu day bang ¢ niit thay tinh mai nham va c6 dung tich rat
khéac nhau, tir 50ml dén hang chuc lit. Co thé duogc 1am tir loai thuy tinh thuong hoac
thuy tinh dac biét.

——

Hinh 2.8. Binh cau day bang
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> Chéu két tinh: 13 dung cu thuy tinh day bang, thanh day, c6 duong kinh
va dung tich khac nhau, dugc dung dé két tinh lai cac chat hodc dung dé bay hoi dung
dich. Khi can dun néng chau két tinh thi chi duoc dun néng trén binh chung cach thuy.
> Ong sinh han: 13 dung cu dé 1am lanh va ngung hoi. Tuy theo kiéu lam
viéc ma nguoi ta chia ra:
- Ong sinh han thing (6ng sinh han Libic): ong sinh han dé thu phan
ngung.
- Ong sinh han ngwoe: ong sinh han cho phan ngung quay tré lai binh
dang dun néng.
Khi ndi 6ng sinh han can tuan theo qui tic: nudc di vao tir dau thip phia
duéi va di ra tir dau phia trén.

b. Dung cu co cong dung riéng:
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Hinh 2.9. M4y Soxhlet nhiéu chd
Dung cho muc dich riéng nao d6 nhu may Soxhlet, dung cu Kjeldahl, thap

cat phan doan, ty trong ké, binh cau day tron, binh Kjeldahl,... Mot vai dung cu co
ban trong nhém nay:

> Binh ciu day tron: vé cdu tao va cach sir dung tuong ty nhu binh cau day
bang.

> Binh Kjeldahl: c6 danh hinh qua 1& va c¢6 dai, dung tich thudng tir 300 —
800 ml, lam bang thuy tinh chiu nhiét, dugc sir dung dé xac dinh nito theo phwong
phap Kjeldahl.

> Binh chung cit: dung dé chung ct chat long.
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> Binh hat 4m: 1a dung cu dung dé lam kho tir tir va dé bao quan nhimng
chat d& hut hoi 4m tir khong khi. Binh hat am duoc ddy bang nip thuy tinh, miéng nip
duoc mai nham dé Gp 1én phan trén cua than hinh try, phan dudi cia binh c6 dit nhitng
chat hat 4am. C6 2 loai binh hut am chinh: binh hit am thong thudng va binh hat 4m
chén khéng.

Lwu ¥: Mudn mé nap binh phai day nip vé mot phia, khong dugc nhac nap
Ién cao.

Hinh 2.10. Binh hit am
a. Binh hut am thudong b. Binh hut 4am chan khong

c. Dung cu ding d@é do lwong:
Pay 13 dung cu ding dé do thé tich cta chat long. Mot sé dung cu do
thuong dung: f)ng dong, 6ng chia dg, pipet, burette va binh dinh mtrc.

> Ong dong: C6 dung tich thay doi tir Sml dén 2 lit, c6 thé c6 mat day va
dugc phan do. Sy phan do chi gan dung, thé tich toan phan thi rat dung. Do d6 khong
nén ding 6ng dong dé chia nhiing luong qua nho.

LR RN

A N

Hinh 2.11. Ong dong a. Ong dong thudng

b. Ong dong c6 nut nham
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> Ong hut (pipette) diung cho chét 16ng: Kiéu thong thudng 1a mot dng
thity tinh c6 duong kinh bé va c¢6 bau & giita, dau dudi cia pipette duoc vudt nho cd
duong kinh khoang 1mm. Pipette thuong c6 dung tich tir 1 dén 100ml, & phan trén cia
n6 c6 mot vach dau dé chi mirc chat 1ong can lay. C6 nhiéu loai dng hut thong dung Ia:

- Loai c6 vong mo trén dau ong, dung tich cuia 6ng gdom ca giot cudi cung

dinh trong 6ng nén phai thoi giot nay ra.
- Loai ¢ bau an toan, dung dé hat nhimg dung dich doc.
- Loai c6 hai vach, thé tich ghi trén 6ng 1a thé tich gifta hai vach.

- Loai thong thuong, co6 phan dog.

a

(@) (b) (c) (d)
Hinh 2.12. Pipette
a. Pipette thong thuong c. Vi tri ctia pipette khi mit nhin ngang muc cia vach diu
b. Pipette chia d6 d. Cho dung dich chay ra khoi pipette

Lueu y: Thé tich cta chat long chay ra tir pipette phu thudc vao thao tac khi
sir dung, thao tac ndy phai hoan toan gidng thao tac dung dinh c& pipette. Thi du:
d6i v6i loai pipette thong thuong st dung trong phong thi nghiém, khi ldy mot
lugng chét 1ong chinh xac, pipette phai dugc dé & vi tri thang dting, dau pipette dat
cham vao thanh vat chira (nhu binh tam giéc,...) khi cho chat 1ong chay ra, khong
dugce dung tay 4p nong phan bau cua pipette ciing nhu khong duogc thdi giot chat
long con lai ra khéi pipette.

> Ong chuin d (Burette): Pugc gin trén gia, dung dé chuan d6 va dé do
nhiing thé tich chinh xac. Cau tao gdm c6 mot khoa dé diéu chinh luong chét long
chay ra trén 6ng c6 phan do. C6 nhiéu loai burette:
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Hinh 2.13. Burette

- Burette thé tich: 13 mot 6ng thuy tinh dau dudi dugc vudt nho lai mot
chit va c6 khoa. O thanh ngoai doc theo toan bd chiéu dai cua burette nguoi ta khac
nhiing vach chia dén 0,1ml, sao cho c6 thé doc duoc véi dd chinh xac 0,02ml.

- Burette trong lwong: Dung dé chuian d6 nhitng dung dich can do chinh
x4c cao. C6 nhiéu wu diém hon so véi burette thé tich vi c6 thé loai trir duoc anh
huong cua sy dao dong nhiét do dén su thay doi thé tich cua dung dich.

- Burette piston: Rat thuan tién cho qua trinh tu dong héa qua trinh chuan
d6. Khac véi burette thudong & chd chat 1ong duoc chay ra dudi ap luc cua piston.
Thé tich duogc tinh nguoc tur dudi 1én. Piston nam & bo phan dudi cua burette va
chuyén dong lén xuéng nho mot thiét bi co hoc.

- Microburette: loai burette nay chia d¢ theo 0,01ml va cho phép doc vdi
do chinh xac dén 0,005ml. Lam viéc v&i micro burette phai rat than trong, dac biét
khi rira nd. Lam kho microburette t6t nhat 13 bang khéng khi lanh.

> - Binh dinh mire: 13 dung cu t6i can thiét ddi v6i da sb cac thi nghiém
phan tich. Thuong dugc ding dé pha lodng mot dung dich bat ky dén mot thé tich xéac
dinh, hodc dé hoa tan mot chat nao d6. Khi cho chét 1ong vao binh dinh muc phai dung
phéu, sau d6 day nap lai va doc nguoc binh nhiéu 1an dé tron déu.
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Hinh 2.14. Binh dinh mirc
2.1.2. Dung cu bang vit liéu khac (g8, stt, polymer, kim loai)

Dung cu bang gb (gia gb....), kim loai (gia sit, vong, kep, kém, chén nung
kim loai,...), sanh st (cbc sir, chén swr, cbi - chay su,...), polymer (binh rira (binh
tia),...)

Hinh 2.16. Chén nung
a. Chén nung kim loai ~ b. Chén nung platin

2.2. CAC LOAI THIET BI TRONG PHONG THi NGHIEM
2.2.1. Thiét bi dun néng

a. Pén con: Chu yéu dung dé dun néng.
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Hinh 2.17. Dén c¢dn

b. Noi cach thity: Pugc dung khi can dun nong khong quéa 100°C.

¢. Lo nung: Dung dé nung ndng chit ran dén nhiét do cao (thuong trén
400°C)

Hinh 2.18. Lo nung

d. T sdy: Dung dé siy kho dung cu, vt liéu, hoa chat tir 0-200°C.

Hinh 2.19. T say

-18 -



e. Bép dién, bép ga: Dung dé dun niu cic chit.

Hinh 2.20. Bép dién
a. Bép dién doi b. Bép dién don

f. Noi hap: Dung dé tiét tring dung cu, hoa chit va moi trudong nudi cay Vi
sinh vat.

(@) (b)

Hinh 2.21. Noi hap
a. Noi hap thuong b. Noi hap tiét tring

2.2.2. Thiét bi do lwong

a. Thiét bi do pH.

Hinh 2.22. Thiét bi do pH
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b. Thiét bi do nhiét @ (nhiét ké)

(b)
Hinh 2.23. Thiét bi do nhiét do (Nhiét ké)
a. Nhiét ké thuong b. Nhiét ké dién tu

c. Thiét bi do nf’ing dd mudi (Téng chit rin hoa tan).

Hinh 2.24. Thiét bi do ndng d6 mudi
d. Thiét bi do nong d dwong (Bx ké)

Hinh 2.25. Thiét bi do nong d6 duong
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e. Thiét bi do dd am khong khi.

Hinh 2.26. Thiét bi do d6 am khdng khi

f. Thiét bi do ap suit

Hinh 2.27. Thiét bj do d6 ap suat

g. Thiét bi do dd cirng ciia nuéc.

Hinh 2.28. Thiét bi do d6 cing ctia nudc
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2.3. CAC LOAI HOA CHAT
2.3.1. Phén loai hoa chit

Theo cong dung, c6 thé chia cac hoa chit ra 1am hai nhém chinh: nhém
thong dung va nhom dac dung.
a. Nhom thong dung:

Gom mot nhoém tuong ddi nho céac chét héa hoc: céc acid (clohydric, nitric,
sulfuric), cac kiém (dung dich amoniac, kiém natri, kiém kali) va bari oxid, mdt )
mudi, cht yéu 1a mudi vé co, cac chit chi thi (P.P, M.O)

b. Nhom déc dung:
Chi dugc dung dbi véi nhitng cong viée nhét dinh.

2.3.2. Nhirng diéu can luu y khi sir dung hoa chat

Nguoi lam viéc trong phong thi nghiém phai biét nhitng tinh chit chinh cia
cac hoa chat dem dung, dic biét phai biét mirc d6 doc hai cua chung va kha ning
tao thanh cac hdn hop d& nd, d& chay véi cac thude thir khac. Vi du: nuée do vao
acid sé gdy ra hién twong né.

Pé tiét kiém hoa chat (dic biét nhitng hoa chét quy), chi nén pha dung dich
v6i lwong can thiét cho thi nghiém vi dung dich khong dung dén thudng bi hong.

Véi cac thude thir thong dung, ding véi lwong nhiéu nén dung vao lo 16n.

Céc thudc thir it dung va hiém thuong dong trong cac lo bé va duge bao
quan riéng.

Cac hoa chit ran khi dé trong chai lo c6 thé von lai thanh cuc, rat kho ldy
ra. Trudc khi léy hoéa chat ra khoi chai lo, can xem k¥ co lo, vt bo tat ca nhitng gi ¢
o 1o ¢ thé roi vao 1am ban chat iy ra. Nén dung thia sit hodc bay sir dé 1y hoa
chat ra khoi lo hoic d6 hoa chat qua chiéc phéu dung cho chat bot.

Hoéa chét bj roi vai trén ban khong thé tranh khéi bui ban, khong duge bo
trd lai vo lo. Chii ¥ gifr gin d tinh khiét ctia hoa chét 1a nguyén tic chi yéu nhat khi
lam viéc.

Néu trong 1o chi con mot it hoa chat thi nén chuyén né sang mot lo nho hon
dé tranh choén chd.

Trén céac lo hoa chat nhat thiét phai c6 nhan ghi ky hiéu ctia hoa chat trong
lo.

Truée khi cho hoa chét vao lo, phai rua that sach va séy kho lo, chon trudc
mot chiée nut dé day. Khong nén cho hoa chit vao lo chua dugce siy khd.
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Khi c4n hoa chat kho, khong nén cho héa cht tryc tiép 1én dia cin vi c6 thé
lam hong can ma phai dung vét chita nhu mat kinh dong ho, bécher,. ..

Céc hoa chat dé chdy phai dugc dé riéng va bao quan trong diéu kién dic
biét.

Khong nén dé chung cac hoa chit ma khi twong tac c6 kha ning bdc chay
hodc cho thoat ra mot lugng nhiét 16m.

Khéng nén nham 1an ndt cia nhitng binh dung cac hoa chat khac nhau dé
tranh 1am ban cac hoa chat do.

Khi bao quan nhirng chat d& hat 4m hoidc dé bién doi khi tiép xuc v6i khong
khi thi phai ddy lo that kin va gan nut lo bang parafin.

2.4. CACH SAP XEP DUNG CU, HOA CHAT
2.4.1. Céch sip xép dung cu

Trong phong thi nghiém, dung cu phai dugc sap xép co trat tu, co hé thong,
c6 phan loai.

Mbi ti dung mot loai dung cu phan biét theo cong dung hodc theo vat licu
lam dung cu (Vi du: loai thuy tinh, loai s, loai trang men).

Co so d0, danh sach cat gilr dung cu dé thuén tién cho viéc st dung va tra
lai vi tri cti.

Dung cu dy trit dugc cit gilr riéng va dung cu thuong xuyén st dung thi
phai dé ¢ noi dé 1ay.
2.4.2. Cach sap xép thiét bi

Thiét bi may moéc trong phong thi nghiém phai dugc diat ¢ nhitng noi cb
dinh, tién dung va dé vé sinh, lau chui.

MGdi thiét bi phai co bao ddy riéng, khi str dung thao ra, khi khong st dung
thi day lai nham bao quan thiét bi.

MBJi thiét bi phai c6 bang hudng dan sir dung va xir Iy khi ¢6 su ¢b xdy ra.
Bang hudng dan phai dat gan thiét bi.

Moi thiét bi can dugc dan nhan rd rang, c6 so do6 huéng dan cach bo tri thiét
bi.

2.4.3. Cach sip xép hoa chat

C6 phong dé cét gitr hoa chat riéng biét voi cac dung cu thiét bi.
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Sép xép theo cong dung, do tinh khiét, do doc hai, tinh chét dic trung cia
tirng chat.

Phai ¢6 nhén trén tt ca cac bao bi dung hoa chét.

Phai c6 ban huéng dan so dd sip xép hoa chit.
2.5. CACH QUAN LY PHONG THI NGHIEM
2.5.1. Quan Iy trang thiét bi

Phai c¢6 hd so cho timg loai thiét bi, trong d6 ghi rd nhan hiéu, céng dung,
cach dung, cach bao quan, cach sura chita.

Phai c6 danh sach vé cac thiét bi hién co6 trong phong thi nghiém.

Phai nim viing nguyén tac hoat dong cua thiét bi, xay dung ké hoach stra
chita, bao quan, bao tri thiét bi hop 1y.

2.5.2. Quan Iy héa chit
Phai c6 danh sach céc thude thir hién c6 vé ca sb luong va chat luong.
Phai c6 bang sir dung hoa chat hang ngay.
Bio cao tinh trang hoa chat theo tuan, thang, hoc ky, nim.
Phai c6 ké hoach mua bd sung hoa chat kip thoi.

Phai c6 phuong an bao quan héa chét hop 1y theo dung tinh chat cia ting
loai.

Phai c6 ho so hoda chat cua phong thi nghi¢ém, té€n goi, cong thirc, noi san
xuat, han str dung, déc tinh, cach stir dung, s6 luong.

CAU HOI ON TAP
2.1. Phan loai dung cu thuy tinh str dung trong phong thi nghiém hoéa hoc theo
cong dung?
2.2. Néu mot vai cong dung va dic tinh k¥ thuat cua céc thiét bi thuong dung
trong phong thi nghiém hoa hoc?
2.3. Phan loai hoa chat st dung trong phong thi nghiém hoa hoc theo cong

dung?
2.4. Nhiing diéu can luu y khi sir dung hoa chat?
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Chuaong 3

KY THUAT THAO TAC
TRONG PHONG THi NGHIEM

3.1. CAN
3.1.1. Cac loai can va cach dung:

Can 1a sy so sanh khoi lugng vat thé can can voi khoi lugng qua can. Tuy
theo murc d§ chinh xac, nguoi ta chia can thanh cac nhom:

- Can tho: ¢6 d6 chinh x4c dén g.
- Can chinh x4c: ¢4 do chinh x4c tir 1g dén 1mg.
- Can phan tich: c¢6 d6 chinh xéc tir 10™ + 10™mg.

a. Can dung cho phép céan tho

Hinh 3.1. Cén thd

Co rat nhiéu loai: can don, can ban, cac loai can dia, can d@)ng ho. Mdi loai
can c6 gidi han trong tai cho phép khi sir dung can goi 1a dg trong tdi. Mbi loai can
tho c6 do trong tai khac nhau va dg chinh xac khac nhau.

V&i moi loai can, trude khi can can phai kiém tra vi tri can, do sach cta dia
can, mat bﬁng dé can.

B§ qua can:

Céc qua can sir dung cho céc loai can tho thuong duge 1am bing gang hoic
ddng thau va duoc dé trong cac hop gb c6 cac 16 twong tng véi kich thude qua can.
Thi du trong hdp qua can cta can dia c6 nhitng qua can sau: 1 kg, 500g, 200g, 200g,
100g, 50g, 20g, 20g, 10g, 59, 29, 29, 1g.
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Cach st dung can:

D41 véi can co hai dia, trude khi st dung ta phai xac dinh vi tri dia can sé&
dugc dat qua can 1én khi can. Cach xac dinh nhu sau:

- Dbi voi can khong co qua can phu gin lién theo cin thi ta co thé dit vat
can 1én dia nao cling duoc, cac qua can s€ dugc dat 1én dia con lai. Tuy nhién dé
thuan tién trong thao tac, nguoi ta thuong dat vat can 1€n dia can bén trai va dat qua
can lén dia can bén phai.

- P61 véi can ¢6 qua can phu gan lién theo can thi ta xac dinh bang cach
tang trong luong vat can bang qua can phuy, dia can bén nao nghiéng xudng thi qua
can s€ duogc dat bén do, vat can sé duoc dat bén dia can con lai.

Khi can trén céc loai can dia thd khac nhau, khong duoc dit vat licu (nhét la
vat liéu 4m) 1én dia can ma phai dé ching trong dung cu chira nhu dia, cdc, binh,...
lam bi dd duoc can trude. Mudn thé, nguoi ta dat bi chura vat can can 1én dia can
dung chira vat can, dat trong tai bat ky (nhu qué can, thanh gd, dinh,...) 1én dia cin
con lai can bang véi bi. Sau d6 dit qua can c6 khdi lugng can thiét 1én dia cin ding
dé qua can. Thém vat liéu can can vao bi cho dén khi ndo can can bang. Néu nhu
vét can lay thira, can lay bot ra bang dung cu thich hop nhu thia, bay, dao, gidy
ctng. Khong duoc dung ngdn tay dé 1ay bot luong thira ra hodc thém luong con
thiéu vao. Khi cin gan dat trang thai cin bang (lwong vét can cho vao gan du voi
khdi luong muén can) phai that than trong khi thém vat liéu vao.

Truong hop can xac dinh khéi lugng cua vat bat ky, dat vat can 1én dia
dung dé vat can va qua can 1én dia can con lai, dau tién dé qua can 16n, sau do dat
qua can nho hon.

Khi can chat 1ong can chu ¥ khong dé cho chét 1ong roi trén dia can.

Khi can acid phai hét sttc can than. Chi duoc can chét long bdc khoéi, hoi
doc hay c6 mui héi thdi trong ti hotte.

b. Can dung cho phép can chinh xac

Céc loai can chinh xac cho phép can chinh xac dén 10mg, doi khi dén 1mg.
Co6 nhiéu loai can chinh x4c: can hai don, can mét don.

Loai cin chinh x4c don gian nhét 1a c4n tay (hay cin hiéu thudc).

Dé can chinh xac, nguoi ta st dung cac loai can ky thuat hoéa hoc va can kg
thuat. Can ky thudt hoa hoc hoan chinh hon va dd tai trong cua ching tir 200g dén
vai kg.
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Hinh 3.2: Can tay hay can hiéu thudc Hinh 3.3: Cén k¥ thuét hoa hoc

1. bia can 2. Oc diéu chinh
3. Nim ham 4. Thang chia d6
5. Kim 6. Day doi
7. Pai cin bing 8. Pon can

Khac véi cac loai can thd, can chinh xac gom khoa him va oc diéu chinh.
Nho khoa hdm nhitng bo phan quan trong nhat ciia can nhu dao can va gbi can khi
khong 1am viéc thi tach khoi nhau, khong ti sat bé mit. Piéu nay giir cho dao can
khong bj mon va can khong bi mat d6 nhay. Khi bit ddu cn, nguoi ta xoay khoa
ham dé dua can trd lai vi tri 1am viéc.

Déi vé6i can chinh xac (trr can tay), nguoi ta dat c¢d dinh & vi tri nhat dinh
trong phong thi nghiém. Khi lip dit can phai tudn thi theo nhitng qui tic nhit dinh
nhu: phai diéu chinh can & vi tri cAn bang bang cac ¢ diéu chinh gin & phia dudi dé
can.

B0 qua can chinh xac:

Nguoi ta sir dung bd qua can chinh xac dé cin trén can k¥ thuat hoa hoc. Day
13 bd cac qua can xép dit theo thir tr nhét dinh trong céc 16 ctia hop gd co nip. Qua
can gam cua bd qua can chinh xac thuong duoc ma nikel. Qua can 16n nhat trong bo
qua can c6 khéi lugng 500g. Ngoai cac qua can gam, trong bd qua cin con cd cic
qua can miligam (hinh 3.5) 1a cac manh nhém hop kim hogc nikel. Pé d& nhan cac
qua can, nguoi ta lam qua can hinh dang khac nhau: 500 va 50mg c6 hinh luc giac;
200 va 20mg hinh chit nhat; 100 va 10mg hinh tam gidc. Mdi qua cdn mg c6 mép
ubn hay mau dé cé thé dung kep gap qua can vao dia hay lay qua can ra. Trén mdi
qua can c6 sd ghi khdi lwong qua can bang mg: 500, 200, 100, 50, 10, c6 khi c6 ca
52,1
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Hinh 3.5: B§ qua can miligam

s

1

Hinh 3.4: B6 qua can chinh xac
c. Can phan tich

Hinh 3.6. Can phan tich

Puoc dung cho céc thi nghiém phan tich, c6 do chinh xac rat cao.

Can phan tich dugc dit trong phong riéng goi 1a phong can. Khi chon chd
dit can nén tuan theo nhitng qui tic sau:

- Khong dit gan can phan tich vat dun nong & nhiét do cao.

- Khong dé anh sang mit troi chiéu vao can hay dé can gan dung cu sdy
nong.

- Khong dit can gan tuong nha ngoai va nhimg noi ma nén nha cé thé bi
rung dong do di lai,...

Mot s6 loai can phan tich thuong dugc sir dung:

1. Can phén tich dao dong tuin hoan:

Céan phéan tich cho phép can véi @6 chinh xac 0,0001g. Trong bd cac qua

can phan tich binh thuong khong c6 qua can nhé hon 0,01g. Dé thay thé cac qua can
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nay, nguoi ta dung mot chi tiét goi 1a ngua.. Pon cin phén tich c6 chia d6 véi do
chia tir 0 dén 100. Nho bod phan don xeo dac biét, nguoi ta dat ngua 1én thang chia
do nay.

Do trong tai ctia can phan tich 13 200g. D6 nhay va tinh 6n dinh 13 nhitng
tinh chit quan trong nhat ciia can phan tich.

D0 nhay phu thudc vao trong tam don can so voi diém tua cua don, vao
khoi lugng ctia ban than don can (don can phai lam sao cho nhe), vao chiéu dai don
can va vao cach dat dao can, nhitng canh d6 phai nam trén duong thang.

Tinh 6n dinh 1a di€éu kién rat quan trong cia can boi vi khong dugc st dung
can co6 dg chi khong 6n dinh.

Bo phan quan trong nhat ctia can phan tich 1a ba dao can: don can tya trén
dao cén trung tdm khi can, quang can cung cac dia can ty 1én hai dao can bén.

LGc can, dao can giira chiu trong tai 16n nhat. Khi khdng str dung phai khoa
can lai vi néu khong, canh sic cua ba dao can sé& ty lién tuc Ién géi can khién dao
can bi mon di 1am can mét chinh xac.

Kim gin trude don can dao dong cing v4i don can khi can. Dudi kim 1a
thang chia thanh 20 vach. Mot s6 can thang bén duéi khong ghi chit s6 khi chia do
chia. Vi vay khi can, ngudi ta coi diém giira ctia thang 1a diém “khéng”, tir 40, ctr
theo s6 vach ma tinh, bén phai lay ddu duong, bén trai 1dy diu am. Thong thudng
thi diém khong cua can ¢ chinh giita thang, nhitng d chia tan ciing c6 s6 10. Poi
khi diém khong & vi tri ngoai cling bén phai, diém 10 & gitta va do chia ngoai clng
bén trai la 20.

Ngoai ra ngudi ta con thiét ké nhitng can phan tich cd dong ho hién thi két
qua tu dong.

O mot s6 can nhu can xich, nguoi ta khong ding ngua ma thay bang hé
théng dic biét (goi 1 du xich) gdm vong xich, con chay va thang chia d6. Thang
chia 36 mic trén coc dic biét dit gén truc ding. Phia ngoai, dudi hom can c6 nim
vin, xoay num van, con chay chuyén dong 1én xudng doc theo thudc va thay doi do
dai vong xich treo. Trén con chay cé thudc chay chi s6 doc chinh xac.

Khi str dung can xich, viéc ghi chép cac két qua can s& dé dang hon va can
duoc nhanh hon do viéc di chuyén con chay rat dé dang va ngudi ta xac dinh duogc
ngay hai s6 1é cudi cung trong khi di chuyén ngua rat phién toai.
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Hinh 3.7: Can phan tich dao dong tuin hoan

a. Hinh chung  b. So d 1. Bia can 2. Pon can 3.Méc 4. Vitgilt
5. Gbi can 6. Oc chinh 7. Langkinh d& 8. Gia cach ly 9. Num ham
10. Vitdiéu chinh ~ 11.Dé  12.Kim 13. Thang chiadd  14. Con chay

B0 qua can phéan tich:

Dé can trén can phan tich, ngudi ta dung hop can phan tich, bao gém nhiing
qua can chinh xac dit trong hop co nip day. Hop 16t nhung giit cho qua can khong
bi xay xat.

Qua can gam thudng ma vang dé gitr cho qua can khong bi oxy hoa, doi khi
nguoi ta cling ma nikel hay ma crom.

Moi qua can gam duoc dé vao cac 0 riéng c6 kich thude phi hop trong hop.
Qua can miligam dit trong diy riéng ctia hop, mdi qua miligam c6 vi tri nhat dinh.
Pay ddy nay bang tdm kinh va chi bo tdm kinh ra khi ding qua can. Trong mdi hop
can déu co6 kep, dau kep bang sing, xuwong hay nhua, khong dugc ding kep bang
thép boi vi kep thép lam xdy xat qua can miligam va 1am thay doi khéi luong.

Chi duoc 13y cac qua can bang kep chir khong dugc dung tay vi chi mot vét
nho cua bui tir tay sang qua can lam cho n6é khong chinh xéac trong cong vi¢c phan
tich.

Bd qua can phan tich c6 nhitng qua can sau day: 100g, 50g, 20g, 20g, 10g,
59, 29, 29, 1g, 500mg, 200mg, 200mg, 100mg, 50mg, 20mg, 20mg, 10mg. Phan
khéi lwong nho hon 10mg duoc xac dinh bang ngua hay du xich.
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Can trén can phan tich:

Pay la viéc 1am rat hé trong vi néu két qua can khong chinh xac s& 1am cho
két qua phan tich bj sai léch.

Chi duogc can trén can phan tich da duoc ki€ém tra, tuan theo cac qui tac st
dung can va qua can.

Truée khi can can kiém tra xem can hoat dong co tdt khong tirc 1a xem kim
dao dong c6 nhip nhang khong khi khé ha nim ham. Thuong khi ha nim ham, kim
1éch nhiéu vé mét phia, phan 16n 1a do can ban, khéng nén sit dung ma phai nho
ngudi chuyén mon lau chui lai.

Vian nim ham vao luc kim can nam gitra thang. Dat, 1ay vat can, qua can, di
chuyén ngua trén thang, di chuyén du xich chi lam sau khi ham can.

Khi can, chi mé hai ctra bén, khong nén kéo ctra trudc. Chi dugec mo cira va
dong cua can khi can da ham. Lac can, cac cira can déu dong.

Pit vat dem can 1én dia can trai, dit qua can 1én dia can phai. Vi thé bao gio
cling dat by qua can & bén phai can. Phai ddt vat can va cac qua can vao gitra dia
can. Chi duoc can hop chét hay can vat nao d6 cé nhiét do bﬁng nhiét do can. Vi
vay, trudc khi dat vat can 1én dia can can giit vat trong phong cén, gan can (thudng
dit trong binh hat am) 20-30 phut. Néu khong 1am nhu thé s& c6 sai s6 16n khi can.

Tuyét d6i cAm can trén can phén tich nhimg vat ning hon trong tai gidi han
cua can (thuong l1a 200g).

Khi tinh todn dao dong cua can, kim can khong duoc 1éch khéi gia tri trung
binh 5-6 vach.

Khi céan, vat can trén can phan tich nhét thiét phai dat trén bi chira: kinh
d@)ng ho, cbc, chén, dia Petri,... Xac dinh trudc khbi lrong bi chira trén can phan
tich (v&i do chinh xac dén sb 1¢ thir tu). Trude khi dit binh, cc,... 1én dia cin, can
lau trudc bang khan kho, giit cho day binh tiép xtic véi dia can khong ban ti gi.

Nhitng chit & dang bot xbp di duoc sdy kho bang cach dun nong hoic dit
trong binh hut am. Khi can phai cho trong binh ¢ nap day kin. Nén nhé 13 nhiing
chat rdn nghién nho nhu bot rat dé hap thu d6 am cua khong khi, vi thé bao gio ciing
anh huong dén két qua can.

Can nhiing chét bay hoi, dac biét cac loai hoi (acid, iod) tdc dung 1én kim
loai va tat ca chét 16ng trén can phan tich, trong binh kin, cdc can, binh nit nham,...

DPé can nhanh trén can phan tich, nén can so bo mau can trén can k¥ thuat
hoa hoc (c6 do chinh xac 0,1g) dé biét khdi lugng gan ding. Lam nhu vay tranh cho
can phan tich qua tai.
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Doi khi ngudi ta dit cde nhod dung chat hit nude, thuong 1a CaCl, vao hom
can. Khong dugc dung acid sulfuric dam dac hoac cac chét l6ng khac vi hoi cia no
tac hai dén phén kim loai cua can, lam cho can hu hong. Khi can can that chinh xéc,
ngudi ta b cde dung chat hut Am ra ngoai hom can.

Phai ludn bao vé that tt can phan tich. Can phai c6 chdi mém hay chéi long
dé quét bui trén hom can, trén dia can. Tay ban khong duoc sd vao can. Can can
dugc kiém tra thuong xuyén bai cic nhan vién ky thuat chuyén mon. Khi can hong
phai dua dén xuéng chuyén mon dé sira chita.

Can trén can phan tich phai tuan theo thar ty lam viéc sau day:
- Bat hdp qua can bén phai, binh hut am va vat can dit bén trai.
- Kiém tra tinh trang can: dia sach, vi tri diém khong,...
- M& ctra bén trai hom can, dat vat can vao gitra dia can, sau d6 dong ctra lai.

- M& cira bén phai hom cén, tién hanh can. Khi 1y qua can nhat thiét phai
dung cip gip. Chi dit qua cén 1én dia can hodc rut qua can ra khi da khoa
can. Khi doc két qua phai dong cira hom cén.

- Khi can xong, khoéa can lai, kiém tra khoi luong cta cac qua can st dung.

- Mo ctra bén trai lay vat can ra, sau d6 dong ctra lai. Kiém tra can lai lan
cudi.

- Nap hop qua can phai day lai khi khong can. Tat ca qua can va bd qua can
nhé phai dé nam trong 6 riéng.

2. Mot s0 loai can phan tich khac:

Ngoai can phan tich dao dong tuin hoan con c6 mét s loai can phan tich
khac nhu: can phan tich dao dong khong tuan hoan, cin ban tu dong, can ban vi
lugng, can phan tich dién ta, v.v...

3.1.2. Nhirng diéu can biét khi sir dung cin

- Tuyét dbi cAm dit 1én can (nhét 13 can phan tich) nhiing vét ning hon tai
trong gioi han cua can.

- Noi dat can phai khong bi rung.

- Nhiét d6 phong can phai ding theo yéu cau k¥ thuat (theo sach huéng dan
di kem).

- Phai doc k¥ huéng dan sir dung trude khi can.

-32-



- Khi can, khong dugc dé gié 1am anh huong dén két qua, t6t nhat 1a nén dé
can vao trong thung kinh (nhat 14 dbi véi cac loai can c6 do chinh xé4c cao nhu cin
phén tich).

- Khi sir dung can phai thao tac theo dung hudng dan nhu:

+ Kiém tra can trudc khi sir dung.

+ Qua can, vat can phai dugc dat tai tim cua dia can quy dinh.

+ Thao tac phai nhe nhang, chinh xac.

- Pbi voéi can co hoc phai khoa can trude khi dat vat can, qua can vao (hoac
14y ra) hodc khong bim cac nut diéu khién khi cac sé hién thi trén man hinh chua
dirng lai d6i voi can dién ti.

- Khi can xong phai v¢ sinh can sach sé& (nhét la 2 dia can), tra can vé trang
théi ban dau.

3.2. CHUNG CAT
3.2.1. Nguyén tic

Néu dun nong mdt dung dich dén soi, dung dich s€ bdc hoi. Cho dong hoi
nay qua thiét bi ngung tu, hoi s& hoa long thanh dung dich c¢é thanh phan khac voi
dung dich ban dau (thanh phan chat dé bay hoi hon s& cao hon va chat ran hoa tan
s& duogc loai bo). Dya vao tinh chit ndy ngudi ta tién hanh chung cit dé nang cao
néng do hodc loai bd mét ciu tir nao d6 trong dung dich.

> C6 3 cach chung cat chat long:

a. Chung cat dwéi ap suat thwong: Puoc dung khi dun néng chat khong bi
phan huy, chit 1ong can chung cét co nhiét do sbéi khong qua cao.

b. Chung céat dwéi ap suit thip (chwng cit chan khong): Puoc ap dung khi
& diéu kién thuong chét long c6 nhiét d so61 qua cao hoac khi dun nong dén nhiét
d6 cao thi cac cau tir trong dung dich bi phan hity hodc bién d6i. Chung cét chan
khong bao gom:

* Chung cét chan khong vira phai: co thé tao do chan khong vira
phai bang cach sir dung bom tia nudc thong thuong trong phong thi nghiém hoic
bom chan khong. Dé do do chan khong trong khi chung cit chan khong nguoi ta
dung ap ké thuy ngéan.

* Chung cat chan khéng cao: duoc ap dung dé chung tach nhiing chat
hiru co c6 khdi lugng phan tir dén 1200 hodc d6i v6i nhitng chét thap phan tir khong
bén nhiét.
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c. Chung cit theo hoi nuwéc: phuong phap ndy vu diém hon phuong phéap
thong thudng vi c6 mot sé chat khong bi chung cat, con mot sé chat chung cit cham
dén mirc c6 thé tach riéng dugc chung.

3.2.2. Dung cu chung cat

Dung cu lap rap trong hé théng chung cit gdbm: Binh dun, éng sinh han, cac
6ng ndi, binh thu.

Hinh 3.8. Dung cu dé chung cat dudi ap suat thuong

3.2.3. K§ thuit thao tic chung cat
- Chon binh dun sao cho thé tich chat 1ong can dun > 2/3.

- Lap nhiét ké vao binh, ndi binh véi 6ng sinh han, cap chat binh vao gia
sat.

- Rot chit 10ng vao binh dun va day cd binh bang nut c6 1ap nhiét ké.

- Lap binh thu vao hé thong (binh thu c6 thé 1a cdc thay tinh, binh tam giac
hodc cac dung cu thay tinh khac).

- Kiém tra toan bo hé théng (phai kin).
- Bit dau tién hanh chung cét.
3.2.4. Nhirng diéu cin lwu ¥ khi chung cat
Khi chung cit dwéi dp sudt thuwong can nhé nhitng diém sau:

« Dung cu chung cat cn phai lip dung, dep va can than. Nhitng chd mdi
n6i khong dugc dé ho.

« Nhiing chat 1ong dé& chay can dun néng cach ngon lira bang cach dun
trén ndi chung cach thiy.
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« Nhiét ké phai dugc lép doc theo truc cta c6 binh, khong dugc cham
vao thanh binh. Bau nhiét ké phai ¢ ngang mic v6i dng nhanh hodc thap hon ong
nhanh mot chut.

« Nén cho vao binh chung cét 2+3 dng mao dan thuy tinh ¢6 han kin mét
dau hoic cac vién bi thay tinh dé 6n dinh do soi.

« Khi chung cat khong dé chit 1ong séi qua manh vi nhiing giot chét
10ng c6 thé ban vao dng nhanh 1am ban phan cat

« Khi lam viéc voi mdt lugng 16n ete thi can luu v la ete co thé chtra
nhirng chét peroxyt. Khi chung cét ete thi chung con lai ¢ day binh va khi tich ty lai
c6 thé giy chay nd

« Duéi ap suat thuong chi co thé chung cat nhitng chat ma khi dun noéng
chung khong bi bién doi va khong bi phan huy.

Khi chung cit trong chén khong cin nhé nhitng diém sau:

« Khi lap dung cu nén chon nut pht hop, nhat thiét phai ding nat cao su.
Dung cu phai duoc ldp dung va phai rira sach nhitng bo phan riéng 1& cua né (binh
cau, ong sinh han, binh thu) va phai say kho can than r6i lap lai day dui.

« Trudc khi dun néng binh chung phai kiém tra xem bom chan khong
tao dugc chan khong nao. Néu thity ngdn ¢ nhanh han kin cta ap ké khéng ha
xudng hoic khong dat dugc do chan khong can thiét thi phai kiém tra cac chd noi
xem da duoc nut chat chua.

« Can ning nhiét d6 1én tir tir. Chung cét tién hanh cang chim cang tot.
Phan cét di vao binh thu khong qua mot giot trong mot gidy, tham chi cé thé cham
hon cang tot.

« Khi chung cat xong phai thao thiét bi khoi bom chan khong. Sau d6 tir
tir cho khong khi vao, cang cham cang t6t va quan sat xem ap ké thuy ngan ¢ nhanh
bén trai c6 dich chuyén 16n cao chwa. Khi thuy ngan da 1én ddy nhanh ta c6 thé cho
khong khi vao manh hon nhung phai tur tur.

« Khi thdo thiét bi trudc tién phai thao binh thu, sau d6 dén binh chung
va phai thao ngay nhiét ké va dng mao dan ra khoi binh chung.

« Khi chung cit phan doan khong duoc nham 13n cac phan doan.

« Néu sir dung cot cit phan doan nén can than dé khong lam gy cot.

* Phai luén ludn theo doi sy lam viéc cua bom chan khong.
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3.2.5. Piéu ché nuéc cat
a. Khdi niém

Nudc cit 13 nudc hau nhu khong chira cac chat vo co va hitu co. Pugc diéu
ché bang cach bién nude thanh hoi va ngung tu lai (phwong phap nay goi 1a chung
cat nudc).

b. Nguyén tic

- Pé c6 nudc cat nguoi ta dung cic ndi cat c¢o hiéu suét va kich thudc khac
nhau.

- P6i v6i ndi cit dién ty dong (duwoc ding cho nhimg phong thi nghiém tiéu
thu mot luong nude cat trong d6i it) thi nude tir 5ng din s& chay lién tuc vao vo boc
thiét bi, & d6 nudc duge dun nong roi sau d6 chay vao ving bay hoi. Hoi nuéc trong
6ng di vao thiét bi ngung va nudc ngung qua éng cao su chay vao binh thu.

(@) (b)

Hinh 3.9. Bo chung cit nudc trong phong thi nghiém

a. May cit nuéc hai lan b. May cét nuéc mot lan
C. Ky thudt thao tac
- Lip dat hé théng chung cat nudc.
- Néi dng dan nuée tir ngudn dén binh dun.
- Nbi dng dan nude cat vao binh thu.
- N6i dng cat nudc va nudc thai cua thiét bi ngung tu.
- Tién hanh chung cit.

- Luén kiém tra khi hé thong cit nudc dang hoat dong.
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3.3. NUNG
3.3.1. Muc dich:
Nguoi ta nung néng chat rin dén nhiét do cao (trén 400°C) dé:
- Giai thoat nhiing tap chét bay hoi hodc can lam mét bét nude.
- Pat khéi lugng khong doi.
- Tién hanh nhitng phéan (mg xay ra & nhiét do cao.
- Tro héa sau khi d6t so bd cac hop chat hitu co.

3.3.2. Thiét bi nung: Lo nung

Hinh 3.10. Lo nung trong phong thi nghiém

3.3.3. Ky thuét thao tac nung

- Kiém tra téng quat trude khi nung: 10 nung, dung cuy, trang phuc bao hd
lao dong,...

- Cho vat nung vao 10.
- M¢ dién (d6i v6i 10 nung dién)
- Van cong tac diéu chinh nhiét d6 & muc thich hop.

- Theo ddéi hoat dong cua 1o.
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- Dung dung cu thich hop dé lay vét nung ra sau khi du thoi gian va nhiét
do theo quy dinh.

- Lam ngudi vat nung trong binh hut m.

- Néu can nung trong chén st thi ngudi ta nung tu tir, dau ti€n la nung trong
ngon ltra nhd, sau do tang dan ngon Itra 1€n.

- Luc nung thi can day nap dé tranh mat mat.

- Néu phai tro hoa m¢t chat nao do trong chén, dau tién phai dun néong nhe
va dot chat do Iuc chén moé nap, sau d6 day nap Ién chén va nung.

3.4. PUN NONG

Pun néng 1a mot trong nhiing thao tic rat quan trong duoc tién hanh trong
cac phong thi nghi¢ém hoa hoc.

3.4.1. Thiét bi dun néng trong phong thi nghié¢m:

Dung cuy thiét bi dun nong sir dung trong cic phong thi nghiém héa hoc
duoc chia lam 3 nhém:

- Dung cu dun nong st dung dién.

- Dung cu dun néng st dung khi.

- Dung cu dun néng st dung nhién li€u long.
1. Dung cu dun nong sw dung dién.

R4t phé bién do su tién dung, st dung dé dang, tién lg1, gon va sach s€
nhung chi st dung dugc & nhitng noi c6 dién. Ngoai ra, nhém dung cu nay con
duogc sir dung khi can dun néng nhung khong duoc ding dén nhu truong hop cat lai
dung moi dé bay hoi, dé chay.

C6 thé mic dung cu dun nong béng dién qua bién tré dé diéu chinh nhiét do
dun néng.

- Mt s6 dung cu, thiét bi dun néng sir dung dién:
Bép dién:
Co kich thude khac nhau, tron hodc vudng goéc c6 dién tréd kin hay ho.

Dung bép dién c6 diy dién tro hé trong nhitng truong hop khi chat dun
nong roi xuéng bép khong giy nguy hiém. Loai bép nay co thuan loi 1a khi hong d&
sua.
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Noi chung cach thiy:

Noi chung cach thity dun dién bén ngoai gidng ndi chung cach thiy binh
thuong dun néng bang khi hodc nhién liéu long. Nbi chung thuan tién dung cho
nhirng chét d& chay. N&i v6i mach qua bién tré c6 thé diéu chinh nhiét d6 dun nong
ndi chung, ndi cé thé duoc mic thém bo phan diéu nhiét dé giir cho nhiét do khi
chung khong thay doi.

Bép dun binh cau:

Trong cac phong thi nghiém dung nhitng bép dun binh ciu dé dun nodng
binh thity tinh d4y tron, ching cao hon bép dién tron binh thudng va & giira 13 mat
trling hinh nén. Lo xo dién tr& dot nong dat trén bé mit hinh nén, thuong duoc boc
bang cac vong st.

Pun néng bang dén dién:

Khi can dun néng vira phai va khong dun nong qua, c6 thé st dung dén dién
(dén day toc). Pun noéng bang dén khong nguy hiém, vi vy c6 thé dung ngay ca khi
1am viéc v6i nhitng chat dé chdy.

Dung cu dé dun nong la mot binh hinh nén lam béng dat sét hodc kim loai,
bén trong c6 lap ngon dén dién.

Nguon birc xa hong ngoai:

Trong thuc hanh phong thi nghiém, nguoi ta sir dung birc xa hong ngoai,
chu yéu dé say kho chat ran, lam bay hoi chat 1ong va dé dun nong. Sir dung ngudn
btrc xa hong ngoai dic biét thich hop khi 1am viéc véi nhitng chat dé chay.

Nguoi ta didu chinh mtc d6 dun néng bang cach thay d6i khoang cach gitra
vat sy va ngudn birc xa hong ngoai.

Thiét bi boc hoi h@)ng ngoai bé mat lam béng thach anh duc, c6 uvu diém 1a
phan 16n su phat nhiét xuyén dugc vao chat 16ng c6 chiéu sau khong 16n. Vi thé xay
ra bay hoi rat manh, trong khi d6 phan chat 1ong con lai va phan bén trong binh vin
lanh. Dé lam bay hoi chat long can su dung binh c6 bé mit 16n. Piéu chinh tdc do
bay hoi bang cach thay doi khoang cach giita ngudn va bé mit chét 1ong. Lam bay
hoi bang cach nay khong s6i manh va khong 1am tung tée chat 1ong.

Thiing dun nwée biang dién treo twong:

Thung dun nuéc bang dién treo tudong dung dé 1dy nude nong nhanh. Khi
su dung, ta cim may dun nudc vao ngué)n dién nhu céc dung cu dun dién khéc.
Piéu chinh nhiét do cta nudc sau khi dun bang téc d6 nudc chay qua thung dun
nong.
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- Nhitng diéu cin hru y khi 1am viéc véi ciac dung cu, thiét bi sir dung
dién:
Khi 1am viéc v6i nhitng dung cu, thiét bi str dung dién can luu ¥ nhitng diéu

sau day:

- Chi dugc cam dién vao mach khi dién thé cia mach tuong ing véi dién
thé ctua dung cu.

- Néu thiy khong that can thiét thi khong nén dun.
- Khong d6 vii acid hay cac dung dich mudi, kiém, ... 1én dung cu.

- Khong duoc dat dung cu, thiét bi dun nong truc tiép 1én mat ban gd, chi
dugc dat trén 16p cach nhi¢t (nhu amian, sa mbt,.. )

- Phai kiém tra xem c6 vat gi bén trong khong (trudng hop 10 sdy....), lau
chui sach dung cu, thiét bi trude khi st dung.

- Chi dugc cam 10 khi nim bién tré ¢ vi tri s0 khong.

- Khong duoc di chuyén nam bién tré khi vira méi cam 10, chi di chuyén
sau mot thoi gian khi 10 bat dau nong 1én, ting dd nung néng phai tir tir.

2. Dung cu dun nong s dung khi.

Mot s6 loai dung cu dun nong bang khi dugc dung trong phong thi nghiém
hoéa hoc:

ben khi: dugce str dung rong rai trong cac phong thi nghi¢ém. Cac loai den
khi chinh la: dén Bunzen, dén Teclu va dén Mecker. V6i dén khi, khi st dung, néu
khong khi vao du s& cho ngon lira trong, xanh nhat, néu khong khi vao it s& cho
ngon lura c6 khoi.

Bép khi (gaz) phong thi nghiém.

May dun nudc.

3. Dung cu dun nong sw dung nhién li¢u long.

Mot sd loai dung cu dun néng st dung nhién li¢u long dugc dung trong
phong thi nghiém hoéa hoc:

Dén con: ¢6 nhiéu loai khac nhau. Pén con thiy tinh 13 loai thuong gip hon
ca. Loai dén nay khong cho ngon ltra manh. Trong dén cdn thiy tinh, ruou thdm qua
béc bang bong.

Ngoai ra con c6 nhirng loai dén khac st dung nhién li¢u long nhu: den ét
xang, dén dau hoa.
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4. Cac phwong tién dun nong khac.

Mot s6 trudng hop dic biét, trong trudng hop co dong, co thé sir dung
phuong tién dun néng khac. Nhitng phuong tién quan trong va thuan loi hon ca: con
kho, xdng rin, propan nén chira trong cac binh.

Dung nhién liéu rin dé dun néng trong cac thi nghiém nén st dung kiéng ba
chan ngén. bat nhién liéu ran 1én hon gach, mat da hodc gia kim loai, khong dugc
dat 1én cac noi dé chay.

3.4.2. Ky thuat thao tac dun néng:
C6 thé tién hanh dun ndng: bang ngon lia tryc tiép, qua ludi amian; trén
chau céach thuy; b@ing cac dung cu dién.

Phan 16n sir dung ngon ltra truc tiép dé nung chén sa mét, su, platin. Nikel,
sat, kim loai va dung cu thach anh.

Khong duge dun ndng bang ngon Itra truc tiép binh cau, coc,... Vi cac dung
cu c6 thé bi nut.

Trong da s truong hop, dung ludi amian hay amian tim. Nguoi ta dat ludi
lén kiéng ba chan hay vong gia roi dit binh 1én d6, dudi dat dén khi hay bép dién.
Khong cho ngon lira sat vao binh, dun néng qua tim amian dat duoc su dbt nong
diéu hoa cao.

Tuy nhién khi dun nong trén luédi thi kho dat duoc nhiét d§ xac dinh. Vi thé
st dung céc loai ndi khac nhau: nhitng ndi hay dung nhat 1a ndi cach thaty, cach hoi,
cach mubi, cach khong khi, cach cat, ...

Khi dun néng can tudn theo nhitng qui tic chinh sau day:

- Trude khi dot dén st dung nhién liéu 1ong phai chac chan 1a khong ¢
gi phai stra dén nira.

- Khong dugc dun néng dung cu bang thuy tinh héa hoc thong thudng
bang ngon lira truc tiép. Khi dun néng phai ding tdm amian hay lugi amian.

- Khong dugc dun truc tiép trén ngon ltra nhitng chat dé& chay nhu éte
diétyl, rugu, benzen, éte dau mo,... phai dun trén ndi cach thuy, phai tat cac nguén
nhiét khi 1am viéc v6i cac chat d& chay.

- Khi dun cach thily phai chii y theo ddi dé trong ndi ludn cé nude.

3.4.3. Nhirng diéu cin lvu ¥ trong thao tic dun néng va nung:

- Can c6 bién phap an toan dé tranh hoa hoan va diéu khong may.
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- Néu dung khi dbt can lvu y hién twong ro ri khi dét. Khoa can than
khi khong dung nira.

- Dung trang phuc bao ho lao dong (gang tay, kinh bao ho,...) khi lam
viéc.
3.5. VE SINH DUNG CU

Truée khi tién hanh thi nghiém, moi dyng cu thuy tinh phai dugc rira sach.
Dé kiém tra do sach cua dung cy, khi dd nuée vao dung cu va dd ra, néu dung cu
sach, s€ khong con nhiing giot nudc bam ¢ thanh dung cu. Néu dung cu khong sach
phai rira bang dung dich rira duoc trinh bay & cac phan sau.

3.5.1. Rira dung cu hoa hoc:
DPé dam bao do chinh xac cua két qua phan tich hoéa hoc, cac dung cu st

dung trong thi nghiém phai that sach s&. Vi thé, k¥ thuat vién phai biét cach rua
dung cu dé dam bao duogc do sach cua no.

Dé chon phuong phap 1am sach, can phai:
- Biét tinh cht cta nhitng chat 1am ban dung cu.

- St dung tinh chat hoa tan ciia chat ban trong nuéc hoic trong dung
dich hoa chét.

- St dung tinh chét cua cac chat oxy hoa dé oxy hoa cac chat ban

- Dung cic chét ¢ tinh hoat dong bé mit (xa phong, chét tay,...) dé rira.
- Dung phuong phap co hoc (chdi).

- Dung hoa chat dé rira (nén dung loai ré tién).

- Phai biét 10 cac qui tac k¥ thuat an toan va biét cach xu Iy néu cod
nhiing rui ro xay ra khi rira dung cu.

C6 thé dung cac phuong phép riéng 1é nhu: co hoc, vat 1y, héa hoc hodc két
hop cac phuong phap d6 dé 1am sach chit ban bam trén dung cu.

1. Cac phwong phdp co hoc va ly hoc lam sach dung cu:
Rira bang nuwéc:

Truong hop chat ban tan trong nudc, ngudi ta co thé rira dung cu bang
nudc noéng. Dung co, ban chai, choi,... dé cha cac vét ban trén dung cy, sau cung
rira lai bang nude nong hodc lanh tiy trudng hop.

Dung choi can cha y ding dé day choi dap vao ddy hay thanh dung cy vi
day choi c6 thé lam thung ddy, 1am v& thanh dung cu.
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Dung cu da rtra sach bang nudc ndéng phai trang hai, ba lan bang nudc cat
dé duoi muoi chira trong nudc may.

Dung cu thuy tinh dugc coi la sach néu trén thanh khong tao thanh nhirng
giot nude riéng, nudc con lai dan mong, déu.

Neéu trén thanh dung cu con vét ctia mudi hay chat két tua nao, co dung cu
bang ban chai hodc chdi, sau cung rura lai bang nudec.

Can thu lai phén can cua dung dich rtra c6 chira mubi thuy ngan, bac, vang,
platin va cac kim loai quy, hiém khac ké ca iod vao binh riéng. Sau d6 phuc hdi
dung dich va két qua thu lai hop chit twong tmg. V&i cac chit hitu co quy nhu
alcaloit ciing tién hanh nhu trén.

Hinh 3.11. Ban chai dé ra dung cu

Khong duogc vut dd véao chau rua dung dich acid, baz dac, hdn hop cromic,
nhimg chat doc c6 mui théi, natri kim loai, v.v... Nén pha loing so b acid hay
kiém dic hodc tot hon 1a trung hoa dé tranh lam hong dng dan.

Pbi voi cac chat ban 1a chat doc c6 mui phai dung cac phuong phap thich
hop dé pha hay hodc khir doc trude khi cho vao chau rira. Truong hop khong co
cach nao pha huy hay khir doc nhitng hop chat nay thi ¢6 thé d6 chung vao chau rira
trong ta hotte.

Rira bang hoi:

Pay 1a phuong phap rira tét nhung it str dung vi mét nhiéu thoi gian. Rira
binh thudng mét 5 — 10 phut nhung néu rira bang hoi téi thiéu mat 1 gio. Khi can
dung cu that sach (dé tién hanh cac thi nghiém hoa 1y), nguoi ta rira so b dung cu
bang phuong phap binh thuong, sau d6 tién hanh hap.
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Dé rira bang hoi, rét nude vao binh cau dung tich 3 — 5 it dén mot nira, bod
vao binh céc vién bi thity tinh dé gitr cho nudc soi nhe va déu. Pay nit chat. Ludn
6ng dan hoi va phéu vao nit binh cau, phan nudc ngung tu trong khi rira s& theo
phéu nay chay vao binh. Dé tao hoi lién tuc cAn nhing cubng phéu vao nuéc
khoang 2 — 3cm. Pau trén cta 6ng dan hoi dit su vao binh cau rira, gitt binh trén
vong hay kep cua gia.

Khi da rira xong khong 14t nguoc binh lai va bit ddu siy kho bang cach thoi
khong khi sach hodc dit trong ti siy hay dé ra ngoai khong khi nhung can chu y dé
khong 1am ban binh.

Rira biang dung méi hitu co:

Trong mot sd trudng hop, ngudi ta c6 thé dung cac dung moi hitu co thong
thuong nhu acéton, ruou, dietyl ete,... dé lam sach nhitng dung cu chtra céac chét
hiru co khong tan trong nudec.

2. Cac phwong phdp héa hoc lam sach dung cu:
Nuwée va bt giat:

Dung nudc hodc nudc c¢d pha bot giat ¢ nhiét do thudong hoac dugc dun
nong, c6 thé thém nhitng mau gidy loc sach hay gidy mém vao dung cu dé kéo ban
bam ¢ thanh dung cu. Khong dugc lac dung cuy voi1 cat hay soi vi s€ lam tréy dung
cu va lam dung cu d& v& khi dun nong.

Hoén hgp sulfocromic:

Dung hdn hop sulfocromic: (khoang 5% kali dicromat va 95% acid sulfuric
theo khdi luong, dun cach thity cho tan hét) hodc pha hdn hop sulfocromic theo
cach sau:

- Nude 100 ml.
- Natri dicromat 64.

Hoa tan xong, thém vao can than 100 ml H,SO, dd (d = 1,84). Khéy déu
can than rdi cho vao binh chira dé dung.

Hén hop sulfocromic tac dung rat manh 1én da va quan 4o nén khi st dung
phai can than.

Hén hep nitrocromic:

- HNO; 1 lit
- K,Cr,04 200 g

Trang dung cu br:?mg nuédc, 1ot nhe hon hop rira vao 1/3 thé tich dung cu, lac
dung cu. Can d6 hdn hop rtra tr¢ lai binh chira, dé yén dung cu vai phut, sau do rua
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lai bang nuéc may hodc nude 4m. Khi hdn hop rira chuyén tir mau vang cam sang
luc thdm (dang Cr**) thi dung dich hét tac dung, can thay dung dich khac. Can cén
than khi rira vi dung dich tac dung rat manh 1én da va quén 40. Tranh lam ro1 ruou
metylic hay etylic vao dung cu rua.

Dung dich Kali permanganat (KMnQO,):

La dung dich rtra c6 tinh oxy hdéa manh, dugc pha:

- Nuée 100 ml
- KMnO, 4.
- H,SO, dam dic 5 ml.

Sau khi rira béng dung dich KMnQy,, thanh dyng cu co thé c6 mau nau cla
MnO,, c6 thé trang binh bang mot trong nhirg dung dich sau: NaHSO3 5%, FeSO,,
mudi Mohr, H,C,0,, sau do trang lai bﬁng nudc.
Hon hop acid HCI va hydroperoxyd H,0,):
La dung dich rtra ¢6 tinh oxy héa c¢6 wu diém 1a khong anh hudng dén thuy
tinh nhu hai dung dich rtra trén, dugc pha nhu sau:

- Dung dich HCI 6N 100 ml
- Dung dich H,0, 5% 100 ml

Dung dich ¢6 tac dung manh khi dugc dun néng khoang 30 dén 40°C.
Dung dich H,SO, hay dung dich kiém:

Néu chat ban 1a nhya khong tan trong nudc, cd thé ria bang dung dich
H,SO, d¢am dic hodc dung dich kiém (NaOH, KOH) 40%. Thoi gian rira c6 thé kéo
dai dén khi sach chat ban. Can can than vi 1a dung dich dam ddc nén s€ téa nhiét khi
tron 1an véi nudc.

M&i dung cu thuy tinh sau khi rira sach bang nudc may phai duoc trang
sach lai bang nudc cat. Dung cu sach dugc Gp 1én giad hay 1am kho bang cach siy
trong ti sy hay trang bang dung méi d& bay hoi nhu con, éte, aceton.

Dé rira dung cu nhanh, can rira ngay sau khi dung.

3.5.2. Lam kh6 dung cu:
1. Lam kho trén coc gb, gia treo:

Treo cac dung cu da rura sach trén coc g5 cho dén khi kho. Trude khi treo
dung cu can boc dau coc gb bang gidy loc sach. Coc gd phai ludn duoc giir sach.
Nhuoc diém: do sach cua dung cu khong cao do coc gb dé bi ban.
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2. Lam kho trén ban lam kho:

Khoét nhiing 16 tron co duong kinh khac nhau trén mat ban. Up cac dung cu
da rira sach vao 16 ¢6 kich thudc twong tg.

3. Say kho bang khong khi:

Théi luéng khong khi sach lanh hoac néong vao dung cu dé 1am kha.
4. Siy khé bang con, éte:

- Lau sach bén ngoai dung cu.

- Trang dung cu bang rugu étylic, sau d6 bang éte tinh khiét.

- Ruou va éte duoc thu hdi lai dé tai st dung.

Hinh 3.12. Siy khé dung cu
a. Trén bon nudce ria dung cu la cac coc phoi dung cu

b. Gian siy khé dung cu

5. Sdy kho trong binh hit Am:

Ap dung trong truong hop dung cu da rira sach co thé bi ban lai vi cac chét
¢ trong khong khi..
6. Say kho bang khong khi néng:

Dé say kho nhanh co thé thoi khong khi nong vao binh hodc sy kho dung
cu trén bép dién hay trén ngon ltra dén. Phai dun néng can than dé tranh 1am v&
dung cu do thuy tinh dan né khong déng déu vi ¢6 su chénh léch nhiét do gilta cac
noi trén dung cu. Khéng dugc ho ndng dung cu do.
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7. Sdy khd trong tii sdy:

Khong nén Gp nguoc dung cu khi siy. Sdy xong dé ngudi trudc khi sir
dung. Nhiét do siy thuong tir 80 — 100°C

3.5.3. Nhirng diéu can lwu y khi vé sinh dung cu

- Dung cu ludn phai rira that sach va trang bang nudc ct.

- Khi dung chéi phai chii y khong choc thung vao day va thanh dung cu.

- Khi sfiy kh6 dung cu tranh sao cho dung cu khoi bi ban

- Phai tiét kiém khi dung cac dung méi hiru co dé rira.

- Khi rira, tap trung cac chat két tia va dung dich hoa chat quy (vang, bac,
platin, thily ngan,...) vao binh chtra riéng.

- Khong duoc dd tran lan hodc d6 vao chau rua cac dung dich acid, kiém
dic, chat c6 mui thoi, chit doc, acid sulfocromic, natri kim loai

- X4c dinh loai chét ban trude khi chon phuong phép rira

- Khi rira dung cu can tuén thu cic quy tic an toan.

- Can phai hiéu rd tinh chat, k¥ thuét thao tac khi sir dung cac chit doc hoic
nguy hiém dé rira dung cu.

- Phai can than khi st dung cac dung dich kiém, acid dic, hon hop
sulfocromic, cac chét oxi hoa.

- Khi lam viéc véi dung méi hitu co, tranh hit cac dung mdi va can luu ¥ 1a
cac dung moi nay rat dé chay.

- C6 thé co gidi hoa qua trinh rira dung cu.

- Nén st dung chit ré tién nhat dé rira chat ban.

CAU HOI ON TAP
3.1. Phan loai can theo do chinh xac.
3.2. Cach str dung can phan tich co hoc
3.3. Nhiing diéu can luu y khi sir dung can
3.4. Cac hé thong chung cit va cong dung cua ching
3.5. K§ thuat thao tac chung cat dé diéu ché nudc cat
3.6. Muc dich cua qué trinh nung
3.7. Ky thuat thao tic nung
3.8. Phan nhom thiét bi dun ndng trong phong thi nghiém
3.9. Nhitng diéu can luu y khi lam viéc voi cac dung cy, thiét bi sir dung dién

3.10. K¥ thuat thao tac dun néng
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3.11. Bé chon phuong phap 1am sach dung cu phan tich hoa hoc, nguoi ta dira
vao nhirng tinh chét hay diéu kién nao?

3.12. Trinh bay tom tit cac phuong phap co hoc va Iy hoc lam sach dung cu
thi nghiém hoéa hoc.

3.13. Trinh bay cac phuong phap lam sach dung cu thi nghiém biang phuong
phép hoa hoc.

3.14. Cac phuong phap lam khé dung cu sau khi rira
3.15. Nhitng diéu can luu y khi vé sinh dung cu./.
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Bai 1:
PHAN LOAI DUNG CU, HOA CHAT
1.1. Phan loai dung cu:

Trudce tién phan loai dung cu st dung trong phong thi nghi€ém thanh
cac nhom chinh dya trén vat li€u cau tao, gom:

- Dung cu thuy tinh.

- Dung cu sanh su.

- Dung cu lam tur polymer.
- Dung cy lam tir go.

Trong nhom dung cu thily tinh, tiép tuc phan loai theo cong dung
cua dung cu:

- Dung cu ¢6 cong dung chung.
- Dung cu ¢6 cong dung riéng.
- Dung cu dung dé do luong.
1.2. Phin loai héa chit:
Tién hanh phan loai hoa chét trong phong thi nghiém theo hai nhém:
1.2.1. Nhom thong dung:

Bao gom nhiing hoa chat dugc sir dung trong phan 16n cac phan Gng duoc
thuc hién trong phong thi nghiém. Trong nhém nay, tién hanh phan riéng ra thanh
cac nhom nho sau:

- Nhom céc chat acid.

- Nhém céc chat kiém.

- Nhom mudi.

- Nhom chét chi thi mau.
1.2.2. Nhom dic dung:

Bao gom nhiing hoa chat duoc dung ddi v6i nhitng cong viéc nhat dinh.
Luuy:

Trén céac bao bi dung hoa chét phai dugc dan nhan can than.
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Bai 2:
SAP XEP DUNG CU, THIET BI, HOA CHAT
Sau khi phéan loai, cac dung cu, thiét bi, hoa chat duoc sép Xép vao vi tri.
2..1. Cach sip xép dung cu
- Dung cu phai dugc sép xép co trat tu, c6 hé théng, c6 phan loai.

- C6 so d6 noi dé dung cu, danh sach dung cu dé thuan tién cho viéc st
dung va tra lai vi tri cli.

- Méi tu dung mot loai dung cu phan biét theo cong dung hodc theo vat licu
lam dyng cu.

- Dung cu du trit dugc ct gitr riéng.
- Dung cu thuong xuyén sir dung dé ¢ noi dé 1ay.
2..2. Cach sip xép thiét bi
- Pat thiét bi ¢ noi ¢ dinh, tién dung va dé vé sinh, lau chui.

- Thiét bi phai c6 bao day riéng, khi sir dung thao ra, khi khong sir dung thi
day lai nham bao quan thiét bi.

- C6 bang huéng dan dit gan thiét bi.

- Mdi thiét bi phai duoc dan nhin rd rang: tén thiét bi, cic thong sé quan
trong.

- C6 50 d0 huéng dan cach b tri thiét bi trong phong thi nghiém.
2..3. Cach sap xép hoa chat

- Phai c6 ban hudng dan so do sip xép hoa chat.

- Phai c6 nhan trén tit ca cac bao bi dung héa chit.

- Céc hoa chat sau khi phan loai dugc sap x&p vao cac vi tri riéng biét dugc
xac dinh trudc theo:

e Do doc hai.
e D0 tinh khiét.

e Theo cong dung.
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Bai 3:
QUAN LY DUNG CU, THIET BI, HOA CHAT
3.1. Quén ly dung cu.
- Lap ho so (phiéu) theo ddi s6 lugng, chét lugng tung loai dung cu hién c6
trong phong thi nghiém.
- Bdo cao dung cu hi¢n con trong phong thi nghiém theo hoc ky, nam.
-Lap ké hoach mua dung cu bo sung.
3.1. Quan Iy thiét bj
- Lap ho so (phiéu) theo ddi timg loai thiét bi, trong d6 ghi rd nhén hiéu,
cong dung, cach dung, cach bdo quan, cach stra chira.
- Lap danh sach cac thiét bi hién c6 trong phong thi nghiém.
- Xay dung ké hoach stra chita, bao quan, béo tri thiét bi hop 1.
3.2. Quin ly héa chit
Lap:

- H6 so toan bo héa chét ctia phong thi nghiém: tén goi, cong thirc, noi san
xuét, han sir dung, dac tinh, cach sir dung, s6 luong.

- S6 theo ddi cac thudc thir hién c6 vé s lugng va chat luong.
- S6 theo ddi héa chat sir dung hang ngay.

- B4o céo tinh hinh hoa chat da str dung va con ton theo tuan, thang, hoc ky,
nam.

-Lap ké hoach mua héa chit bd sung.

- Lap phuong 4n bao quan hoa chat hop 1y theo diing tinh chét cua ting
loai.
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Bai 4:
KY THUAT CAN
4.1. Dung cu, thiét bij sir dung:
- Mit kinh dong ho (bi).
- Can phan tich.
4.2. Cach tién hanh

Thi nghiém tién hanh qua cac budc chinh sau (ndi dung chi tiét
xem & phan ly thuyét trang 31):

4.2.1. Xac dinh khdi lwgng bi:

- Kiém tra tng quat can.

- Khoa cén.

- M& ctra, dat vat can (bi) 1én gitra dia can bén trai.

- Dung kep dit cac qua cin 1én gita dia cAn bén phai (tong khi
lugng cuia cac qua can bang khoi luong cia vat can dugc xac
dinh trudc bang can ky thuat c6 do chinh xac 0,1g).

- Bong ctra.
- M¢& khoa xem can dat vi tri can bang chua.
- Néu chua dat vi tri can bang, khéa can lai.

- Thém hodc bt cac qua can vao dia can hoac dung du xich dé
di€u chinh cho dén khi can dat vi tri can bang.

- Khoa cén.
- Poc két qua khéi luong bi: my(g).
4.2.2. Xac dinh khoi lhrong bi + miu:
Thuc hién lai toan bo cac budc nhu trén.
- Poc két qua khdi lugng bi + mau: my(Q).

- M§ cira, 1y qua cin va vat cin ra, sau d6 dong cira lai.

- Kiém tra cén lai 1an cudi.

- Nip hdp qué can phai day lai khi khong can. Tat ca qua cAn va bo qua cin

nho phai dé nam trong 6 riéng.
4.2. Két qua

Céc két qua c6 dugc khi thyc hién thi nghiém:

my (9) m; (9) Khoi lrong miu m = m; — mg

-53-



Bai 5:
KY THUAT CHUNG CAT
5.1. Dung cu, thiét bj sir dung:
- Hé thong chung cat.
- Bép dun.
5.1. Céch tién hanh

Thi nghiém tién hanh qua cic budc chinh sau (ndi dung chi tiét
xem ¢ phan ly thuyét trang 34):

- Chon va vé sinh céc chi tiét ciia hé théng chung cAt.

- Chon binh dun sao cho thé tich chat 1ong can dun > 2/3 thé tich binh.

- Lip nhiét ké vao binh, ni binh voi dng sinh han, cip chit binh vao
gi4 sit.

- Rot chat 1ong vao binh dun va day co binh bang nut ¢ 1ap nhiét ké.

- Lap binh thu vao hé thdng (binh thu c6 thé 1a cbc thay tinh, binh tam
giac hodc cac dung cu thuy tinh khéc).

- Kiém tra toan bd hé thong (phai kin).

- Bit dau tién hanh chung cét:
- Pun nong dung dich trong binh dun).
- M6 nuée cho vao hé théng sinh han.

- Kiém tra hoat dong ctia hé thong: luong chat con lai trong binh
dun, lugng chét 16ng hing dugc trong khi chung cat.

- Khi két thac qua trinh chung cat: ngung dun, tat nudc vao ong sinh
han, thdo ro1 h¢ thong ra, v¢ sinh cac chi tiét va cat can than.
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Bai 6:
KY THUAT NUNG

6.1. Dung cu, thiét bi sir dung:
- Chén nung bang st hodc bang kim loai (Nikel hodc bach kim).
- Pén con hay bép dién.
- Lo nung diéu chinh duoc nhiét d (550 — 6000C).
- Cén phan tich.
- Binh hut 4m, phia duéi dé chit hut am.

6.2. Cach tién hanh
6.2.1. Ky thuat thao tac nung:
a. Hwéng din tong quat:

- Kiém tra téng quat 10 nung, dung cuy, trang phuc bao hd lao dong,... trudc
khi nung.

- Cho vat nung vao 10.

- M¢ dién (d6i v6i 10 nung dién)

- Vian cong tic diéu chinh nhiét d6 & muc thich hop.

- Theo ddi hoat dong cua lo.

- Dung dung cu thich hop dé 1dy vat nung ra sau khi du thoi gian va nhiét o
theo quy dinh.

- Lam nguoi vat nung trong binh hat am.

- Néu can nung trong chén st thi ngudi ta nung tir tir, dau tién 1a nung trong
khong gian c6 nhiét do thap, sau d6 ting dan nhiét do lén.

- Ltc nung thi can day nip dé tranh mat mat.

- Néu phai tro hoa mot chat nao d6 trong chén, dau tién phai dun nong nhe va
d6t chat d6 luc chén mo nip, sau d6 day nap 1én chén va nung.

b. X4c dinh ham luong tro trong miu banh:

Thi nghiém tién hanh qua cic budc chinh sau:
- V¢ sinh dung cu thi nghiém.

- Nung chén nung + nip day (goi chung la chén) ¢ khoang 550 - 600°C trong
10 phat. Dé ngudi, dem can. Khdi lugng cta chén 13 G.

- Cho khoang 20g mau banh da nghién nhé vao chén, day nap, dem can chén +
mau. Khoi luong ctia chén + mau 1a G,.
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- Cho toan bd phan vira can vao 10 nung & 550 — 600°C khoang 3 gid. Lam

ngudi, dem can, ghi két qua khéi luong chén + tro: G,.

6.3. Két qua
6.3.1. Két qua tha:

Céac két qua c6 duogc khi thuc hién thi nghiém:

G (9)

G:(9)

G2 (9)

6.3.2. Tinh két qua:

Ham lueong tro toan phan tinh theo phan tram X,(%) cia mau thi nghiém tinh

bang cong thirc:

G,-G
X; =100 Z— (%)

1
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Bai 7:
KY THUAT PUN NONG
7.1. Dung cu, thiét bj sir dung:
- Dung cu chira vat can dun néng (nhu céc thuy tinh,...).
- Thiét bi dun nong: Bép dién, dén con, ndi cach thuy.
7.2. Céch tién hanh

Tuy thudc vao chét lidu cua vat ding dé dun, co thé tién hanh dun néng
bang cach:

- Dung ngon lira truc tiép dé nung: chén sa mét, s, platin. Nikel, sit, kim
loai va dung cu thach anh.

- Khéng duoc dun néng bang ngon lia truc tiép binh cau, cc,... Truong
hop nay ding luéi amian hay amian tim dit trén kiéng ba chan hay vong gia roi dat
binh 1én d6, dudi dat dén khi, dén con hay bép dién.

- Truong hop can gitt nhiét d6 khong doi khi dun, ngudi ta ding: ndi cach
thuy, cach hoi, cach mudi, cach khong khi, cach cat,...

Khi dun néng can tuan theo nhitng qui tic chinh sau day:

- Trude khi dot dén st dung nhién liéu 1éng phai chac chan 1a khong ¢
gi phai stra dén nira.

- Khong dugc dun néng dung cu bang thuy tinh hoa hoc thong thudng
bang ngon lira truc tiép. Khi dun néng phai ding tam amian hay lugi amian.

- Khong dugc dun truc tiép trén ngon Itra nhitng chat dé chay nhu éte
diétyl, rugu, benzen, éte dau mo,. .. phai dun trén ndi cach thuy, phai tat cac nguén
nhiét khi 1am viéc vé6i cac chat d& chay.

- Khi dun cach thiy phai chu ¥ theo ddi dé trong ndi ludn cé nude.
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Bai 8:
VE SINH DUNG CU

8.1. Dung cu, thiét bi, héa chit sir dung:

- Co rira, ban chai, chodi rira, gié lau.

- T sy.

- Gia treo.

- Xa phong hodc chat tay rira (nudc rira).

- Acid sulfuric

- Acid nitric

- Kali dicromat

- Kali permanganat
8.2. Cach tién hanh

8.2.1. Rira bing nudc:
Truong hop chét ban dinh trén dung cu tan trong nudc:
- Rira so dung cu bang nudc.
- Dung co, ban chai, choi,... dé cha cac vét ban trén dung cu.
- Rtra lai béng nudc noéng hodc lanh.
- Trang lai hai, ba lan bang nuéc cét.

Dung cu thay tinh dugc coi 1a sach néu trén thanh khong tao thanh nhiing
giot nudce riéng, nude con lai dan mong, déu.

8.2.2. Lam sach dung cu bang phwong phap héa hoc:
a. Dung nuwdc va bot giat:
- Pha bot git (hodc chét tay rira) vao nudc.
- Nhung dung cu can tay rira vao dung dich vira pha.
- Dung co rua, gié lau,... dé cha sach cac vét ban trén thanh dung cu.
- Rura lai bang nudc noéng hodc lanh.
- Trang lai hai, ba lan bang nudc cit.
b. Dung hon hgp sulfocromic hoiic hén hop nitrocromic:
- Chuan bi hén hop sulfocromic hodc hdn hgp nitrocromic (xem trang 44).
- Trang dung cy can rira bang nudc.

- R6t nhe hon hop rura vao 1/3 thé tich dung cu, lac dung cu.
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- D6 hdn hop rira tré lai binh chira, dé yén dung cu vai phut.

- Rura dung cu lai béng nudc may hoac nudc Am.

Can than khi rira vi cac dung dich nay tdc dung rat manh Ién da va quén 4o.
c. Dung dung dich Kali permanganat (KMnQO,):

- Chuan bi dung dich Kali permanganat (xem trang 45).

- Nhiing dung cu can rira vao dung dich vira pha dé rira.

- Trang dung cu lai bang mot trong nhitng dung dich sau: NaHSO3 5%,
FeSO,, mudi Mohr, H,C,0,.

- Trang lai bang nudc.

8.3. Lam kho dung cu:

8.3.1. Lam kho trén gia treo:
- Vé sinh sach céc gia treo. Boc ddu gia treo bang gidy loc sach néu can.
- Treo cac dung cu da rtra sach trén cac gia treo cho dén khi kho.

8.3.2. Lam kho trén ban lam kho:

Up cac dung cu da rtra sach vao 16 ¢6 kich thude tuong Ung trén ban lam
kho cho dén khi kho cac dung cu vura rra.

8.3.3. Siy kho bang khong khi:
Thbi luéng khong khi sach lanh hoac nong vao dung cu dé 1am kho.
8.3.4. Siy kho trong ti siy:
- Xép cac dung cu vira rira sach vao ti siy (khong duoc up nguoc).
- Séy dung cu cho dén kho, dé ngudi trude khi s dung.

- Nhiét d6 sdy thuong tir 80 — 100°C
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