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Cau 1. Tai SO, ctia mot 10 dude do nhu sau: trich mét nhanh nhé ctia dong khoéi cho suc qua dung dich H,O,
du trong mot khoang thdéi gian, toan bd SO, ctia nhanh ay bi giii lai theo SO, + H,O, — H,S50, dung dich
thu dugc dem chuin d6 bing NaOH chuin.

Dai luong Gia tri

Thdi gian 14y mau 10 phut

Ti phan dong khoi di qua nhanh ldy mau ¢ | 0,074%
Thé tich NaOH chuén d6 dung dich hip thu | 19,5 mL

Thé tich NaOH cho mau tréng 2,3 mL
Nong do6 NaOH chuin 0,154 M
Khoang van hanh céan xt li 10 gio
Ti phan khi bypass 5%

Khi van hanh, mot phan khi bypass di thdng ra 6ng khoi, phan con lai di qua hai ting ndi tiép: ting da
véi truée (CaCO5 + SO, + 20, — CaSO, + CO,), rdi tang NaOH (2NaOH + SO, — Na,SO; + H,0).
Oxygen ludn du. Méi tang chi gili dugc lugng SO, trong stic chiia hiiu ich ctia s§ bao da dung; phan vugt qué
di ti€p sang tang sau, va phan cudi cung con lai thi thoat ra 6ng khoi.

Thudc thii | Khéi lugng méi bao | P6 tinh khiét | Hiéu suit stidung | Gia méi bao | Ton kho
CaCO4 6,2 kg 89% 84% 60 don vi 6 bao
NaOH 4,9 kg 97% 82% 120 don vi 6 bao

Ba giGi han phai qua hét: SO, thai ca khoang van hanh khéng qua 5, 7 mol; khoi lugng CaSO, ran khong
qua 7,7 kg; khéi luong Na,SO; trong nudc thai khong qua 7,7 kg. Lay M cua CaCO;, NaOH, CaSOy,
NayS0; lan lugt 1a 100, 40, 136, 126 g/mol; thudc thii chi ban nguyén bao. Hoi: cap s6 bao nao la phuong an
chi phi nhé nhit qua ca ba giéi han?

A.1bao CaCO; va3bao NaOH —hét420donvi  B.1bao CaCO4 va 2 bao NaOH — hét 300 don vi
C.2bao CaCO; valbao NaOH —hét240donvi  D.0bao CaCO; va 2 bao NaOH — hét 240 don vi

Cau 2. Chuan d6 20 mL dung dich HCI chua biét nong d6 bang dung dich NaOH 0,2 M véi chit chi thi
phenolphthalein. Thé tich dung dich NaOH doc dudc 6 ba lan: 14n 1: 10,8 mL, lan 2: 11,1 mL, l4n 3: 11,1 mL.
Nong do dung dich HCI bang

A.0,11M B.0,2M C.0,36 M D.0,22M
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Cau 3. Trong phan tng 4NH; + 30, 5 2N, + 6H,0, ammonia thé hién tinh khu vi

A. ammonia khong ddi s6 oxi hoa trong phéan ting B. ammonia nhan proton cta O,
C. s6 oxi hoa ctia nitrogen giam tii 0 xuéng —3 D. s6 oxi hoéa cua nitrogen tang tii —3 lén 0

Cau 4. Nudc cudng toan 1a hon hop.

A. HNOg, dac va H,SO, dac

B. HNOj; loang va nudc cat theo ti 1é bat ki

C. mot phan HNO; déc va ba phan HCI dac, hoa tan dudc ca vang
D. HCI dac va NaOH dic

PHAN II. TU LUAN

Cau 5. Mot day chuyén Haber chay theo vong kin: fresh feed tron véi dong recycle roi vao reactor; khi ra khoi
reactor qua condenser tich hét N H; 1am san phdm; phan khi con lai chia lam hai — mét phan p dem purge
b6 di, phan con lai quay vé diém tron. N, (g) + 3Hy(g) = 2N H;(g). Mbi chu ki fresh feed c6 100 mol Ny, 300
mol H, va 6,7 mol khi tré. Quy udc da ki€m: khi tré khong phan ting va khong ngung tu; condenser tach 100%
N H; va khong tach N,, H, hay khi trd; dong purge c6 cung thanh phén véi dong khi sau condenser; recycle
khong that thoat; hé da dat trang thai 6n dinh. Ti lé N, : H, giit ding 1 : 3 8 moi chd, nén chi can theo dai
N, va khi tro. Bén ké hoach dang xét — x 1a d6 chuyén hoa trén dong vao reactor, p la phan s (khéng phai
phan tram):

Hé s6 ning lugng e (kJ trén mai

Ké hoach | Do chuyén hoa mét lugt z cia N, | Pha
€ hoac 0 chuyén hoa mét lugt x cua IV, an purge p mol khi vao reactor)

I 0,16 0,14 9,7
IT 0,18 0,14 11,7
111 0,22 0,20 17,9
% 0,31 0,18 16,9

Ning lugng mdi chu ki tinh theo F = e - n,,,, + E, v6i E, = 6600 kJ. B6n chuin phai dat ddong thdi:

vao

Chuan céng nghé Gi6i han
San lugng N H; mdi chu ki khong duéi 120, 1 mol
Phan mol khi tro trong dong vao reactor khong qua 3,67%
Tong mol khi vao reactor khong qua 1465 mol
Ning lugng mdi chu ki khoéng qué 24900 k]

Hoi: ké hoach nao dat ca bdn chuén? Trinh bay du: 14p va giai diém bat dong cho N, va cho khi trd; néu rd vi

sao khong dugc 1ay fresh feed lam dong vao reactor; lap bang bon ké hoach véi n,,,, san lugng, phan mol khi

vao’
trd va nang lugng; chi ra ké hoach nao dat ca bdn chuin va mdi ké hoach con lai hong chuén nao. S6 mol lam

tron dén 0, 1.
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Cau 6. Nung 12 mol Ca(NOjy), t6i khéi lugng khong doi theo phuong trinh 2 Ca(NO;), %2 Ca0 + 4NO, +
O,. Tinh s6 mol khi O, thoat ra.

Cau 7. Mot day chuyén ti€p xiic mo6 phong oxi hoa SO, theo 250, 4+ O, = 2505 qua hai tang x1c tac co6
lam ngudi trung gian. Dong khi di theo dung trinh tu sau: feed — tang 1 — diém chia: mot phan b bypass
thing xuéng nut tron, phan 1 — b di qua ting 2 — nut tron — thap hip thu SO; — khi thai. Feed moi gio:
126 kmol SO,, 103 kmol O, va 4 kmol SO; (dong hdi luu). Do chuyén hoa ctia mdi ting ap lén diing dong
S0, di qua tang ay nhanh bypass giii nguyén thanh phén t6i nut tron. Thap héap thu chi giti SO;, v6i hiéu
sudt riéng cta tling ché do; toan bd SO, hip thu duge chuyén thanh H, SO, tinh khiét roi pha thanh dung dich
96% vé khoi lugng. Lay My _go, = 98 g/mol.

Chédo | X, | Bypassh | X, Hlf';:i . th:luat Nhiét Ia tang | Nhiét ;a tang Chllll)il(;i1 gang
A 74% 21% 7% 95% 575°C 461°C 70
B 86% 18% 65% 94% 564°C 498°C 90
C 1% 29% 74% 97% 587°C 468°C 60
D 87% 38% 8% 96% 618°C 488°C 60

Hai cong phai qua hét: nhiét do ra cta ca hai tang khong vugt 600°C, va SO, phat thai khong vugt 12,9
kmol méi gid. Trong s6 ché dd con lai, chon ché d6 cho nhiéu dung dich acid nhit néu hoa thi chon ché do
ton it nang lugng hon. Viét bao cdo kiém toan: cAn dong qua tang 1, diém chia, tAng 2 va nat tron cho tling ché
do, néu rd X, ap lén dong nao; kiém hai cong nhiét va phat thai, loai cac ché do vi pham; chon ché d6 tdi uu
theo ding quy téc va tinh khéi lugng dung dich acid ctia ché do dy; cudi cing néu hai phép kiém doc 1ap (bao
toan luu huynh va anh huéng cta viéc quén nhanh bypass).
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